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THIET KE DONG TE BAO CAM UNG ON PINH SU DUNG TRONG

HE THONG BIEU HIEN PROTEIN
Nguyén Thi Thu Hwong
ABSTRACT

The ecdysone inducible system was generated for checking the the toxicity of target gene which was
transfected into the cells. The retinoid X receptor (RXR) was transfected into HEK293FT to generate the
stable cell line pVgRXR-HEK293FT. For checking the function, the cells transfected with pIND-GFP and
induced by 1uM ponasteron A for GFP expression. The fluorescence signal was detected in the
transfected and induced cells informed the success of expriment.

TOM TAT
Hé théng biéu hién gen cam tmg ecdysone duoc thiét ké voi muc dich kiém tra anh hudng gy doc cua
gen dich. Yéu t6 phién ma (RXR) dugc chuyén vao té bao HEK293FT dé tao ra dong té bao cam tng 6n
dinh c6 tén goi pVgRXR HEK293FT nho vao ki thuat chuyén gen bang hoa chat. Bé kiém tra hoat tinh,
plasmid pIND-GFP chira protein chi thi GFP dwoc chuyén vao céac t& bao nay va st dung ponasteron A dé
cam tng biéu hién gen dich. Tin hiéu fluorescence & cac té bao dugc chuyén gen va cam tng boi
ponasteron A chi ra sy biéu hién cta gen GFP.

1. PAT VAN PE

Véi muc dich tao ra nhitng protein mong muén, cac hé thdng biéu hién dugc st dung
mot cach rong rai. Tuy nhién, thanh cong cua viéc biéu hién protein thudng bi gisi han bai vi
cac anh huong gy doc cua protein dich. Pé khic phuc duoc nhitng nhitng gisi han nay, cac
hé thong cam ung duoc thiét ké nhu hé thong phu thugc tetracycline (Tet), promoter/receptor
tuong tu Drosophila cam @ng ecdysone, virus gay khdi u & chudt cam tng glucocorticoid
(Ficca et al, 2004).

Hé thdng cam wng ecdysone cd hoat tinh co s& thap, tinh cam ung cao, dai hoat dong
cao, dap tng nhanh, c6 thé tat khi khi loai bo chat cam ung (Padidam et al, 2003). Bén canh
d6, do ecdysone 1a chat wa lipid ty nhién nén cé thé xuyén qua tat ca cac md va c6 mot nia
thoi gian séng thap nén cho phép cam @ng chinh xac va c6 hiéu luc (No et al, 1995; Oehme et
al, 2005). Thém vao d6, ecdysteroids khong déc va khdng cd anh hudng tsi cac chic niang
sinh ly cia dong vat c6 va (No et al, 1996). Vi nhiing ly do nay, hé théng promoter cam wng
ecdysone duoc thiét ké dé cam ung biéu hién cac tiéu don vi khac nhau cua AchR trong
nghién cau nay. Thudc hé thdng ecdysteroid, ecdysone 1a hormoe steroid & nhitng cén tring
thay 16ng nhu Drosophila melanogaster. Khi nong d6 ecdysone ting 1én, gen ma héa cho céac
protein ma au triing can va gay ra su phong cia chromosome dugc biéu hién.Trong phong thi
nghiém, ecdysone hoic cac chat tong hop tuwong ty (munisterone A, ponasterone A), duoc Sir
dung dé lién két véi thy thé va thuc ddy qué trinh nhi tring hop don vi phién ma tha nhat, thu
thé X retinoid (RXR) va don vi phién m tht 2, thu thé ecdyson cai bién (VgEcR), duoc thiét
ké tir mot promoter shock nhiét téi thiéu két hop véi yéu té dap ang ecdysone/ glucocorticoid
(Lueers et al, 2000). C4u triic nay hoat ddng nhu mot phic hop yéu t phién méa, cam ¢ng cho
su biéu hién gen dich.

' Truong Pai hoc Hong Duc
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Tuy nhién, viéc chuyén ca hai vector vao trong cling mot té bao la mot yéu té tré ngai
dang ké cua hé thdng nay. Sau khi két hop vao trong hé gen, hoat dong phién ma cua ca hai
yéu t6 nay c6 thé bi anh huaong tir trinh tu genome ving canh, két qua caa mot hé théng khéng
¢6 chure nang (Luers et al, 2000).

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén ligu

Dong té bao HEK293FT (Life Technology); Plasmid pIND-GFP (Add gene); Plasmid
pVG-RXR (Invitrogen).

2.2. Hoa chat

Céc hoa chit duoc sir dung trong nghién ctru nay déu 1a nhitng héa chat ¢o tiéu chuan
chat lugng cao cua cac hing cung cap 16n nhu Merck (Puc), Sigma — Aldrich (Piuc),
Invitrogen (My), Carl Roth (Puc), Fermentas (Puc), VWR (Dtrc).

2.3. Phuong phap
2.3.1. Nubi cdy té bao

Céc té bao HEK 293FT duogc nudi cay trong méi truong Dulbecco's Modified Eagle (D-
MEM). Méi truong nudi cay duoc bd sung thém 10% huyét thanh bao thai bo (FBS), 2mM L-
Alanyl — L- Glutamine, 1% céc amino acid khong thiét yéu, 2.25mM Na,CO; Vva
1 mM sodium pyruvate. Phuong phap nudi cdy va tach chiét té bao duoc tién hanh theo
huéng dan cua Kiipper- 2009.

2.3.2. Thiét ké dong té bao cim trng on dinh pVgRXR HEK293FT

Plasmid pVgRXR duoc chuyén vao té bao HEK293FT nhé Lipofectamin™ 2000 trong
cac dia 24 giéng. Mot ngay sau khi chuyén gen, cac té bao s& dugc thu hoach bang trypsin, va
chuyén vao cic dia nudi cdy té bao 10cm véi sb lwong t& bao khac nhau (10%, 5x10%
10°TB/dia). Hai ngay sau khi chuyen gen, Zeocin (200pg/ml) dugc str dung dé phan lap cac té
bao duoc chuyén gen. Cac té bao dugc tiép tuc nudi cay trong 3 tuan dé hinh thanh cum té
bao va moi trudng nudi cay té bao HEK293FT chita Zeocin (200 pg/ml) dugc thay 2 lan/
1tuan. Loai bé cac dia chira nhiéu hon 50 cum té bao. Bé kiém tra chirc ning, plasmid pIND-
GFP duoc chuyén vao cac té biao méi dugc chuyén gen sir dung cic dia 96 giéng bang
phuong phap st dung Lipofectamin™ 2000. 24h sau khi chuyén gen, cac té bao dugc bd sung
ponasteron A 1pM dé cam tGmg biéu hién gen dich (GFP). Qua trinh cam tng nay dugc thuc
hién hang ngay trong sudt 5 ngay. Hai miu ddi chimg duoc sir dung: 1) cac té bao HEK293FT
khong chuyén gen; 2) cic té& bao pVgRXR-HEK293FT duoc chuyén gen v6i pIND-GFP
nhung khong dugc cam Umg boi ponasteron A.

3. KET QUA

Sau 3 tuan nudi cay, 21 cum té bao duoc hinh thanh trén bé mat nudi cay (sé liéu khong
chi ra). Sau trong s6 21 cum té bao nay c6 tin hiéu manh sau khi dwoc chuyén gen véi pIND-
GFP va duoc cam ng voi ponasteron A 1uM. Két qua caa cum té bao s6 11 va 16 duoc sir
dung lam két qua dai dién.
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Khéng c6 tin hiéu fluorescence nao dwoc tim thdy & mau dbi chiang sé 1-t& bao
HEK293FT khong dugc chuyén gen (IC). Tuy nhién, tin hiéu fluorescence yéu duoc tim thiy
& céc té bao HEK293FT duoc chuyén gen pIND-GFP cam tng hoic khong cam tng voi
ponasteron A (IA, IB). Trong trudng hop céc té bao pVgRXR-HEK293FT méi duoc hinh
thanh (cum té bao 11 va 16 duoc st dung lam dai dién), tin hiéu fluorescence rat rd dwoc phat
hién & cac té bao chuyén gen véi pIND-GFP va cam tng bai ponasteron A 1uM (1A, HIA).
Tuy nhién, chi hai cum té bao 11 (I1) va 17 (s6 liéu khéng chi ra) khéng tim thiy tin hiéu
fluorescence sau khi dugc chuyén voi pIND-GFP va khong cam wng bai ponasteron A. Nguoc
lai, mot vai tin hiéu yéu duoc tim thiy ¢ 4 cum té bao con lai (cum té bao 16- 111B). Thém vao
d6, cac tin hiéu fluorescence yéu ciing duoc tim thiy & céc té bao pVgRXR-HEK293FT
khong duoc chuyén gen pIND-GFP nhung dugc cam @ng ponasteron A 1uM (11C, 11IC).

A

Figure 2: Kiém tra chirc ndng ciia dong té bao cam ing 6n dinh pVGRXR HEK293FT

I: té bao HEK 293FT cell, Il: cum té bao pVgRXR HEK293 FT 11, Ill: té bao pVgRXR
HEK293FT 16. A: cac té bdao diroc chuyén gen pIND-GFP va cam #ng bgi ponasteron A; B:
cac té bao chuyén gen pIND-GFP nhung khéng dweoc cam 1ng ponasteron A; C: CAc té bao
khéng dwoc chuyén gen nhung dwoc cam ing bsi ponasteron A. Su biéu hién GFP yéu duroc
tim thdy & cac té bao HEK293FT duwoc cam ing (IA) va khéng dwoc cam ing (IB) ponasteron
A. Khong tin hiéu fluorescence nao dwroc phét hién ¢ c&c té bao khong chuyén gen pIND-GFP
nhung diroc cam ieng boi ponasteron A (IC). Tin hiéu fluorescence manh dwoc tim thdy & cac
té bao pVGRXR HEK293FT cum 11(11A) va cum (IIIA) sau khi dwoc chuyén gen pIND-GFP
Vva cam #ng bai ponasteron A. CAc té bao chuyén gen khéng dwoc cam ing ponasteron A, si
biéu hién gen GFP khéng dwoc tim thdy ¢ cum té bao 11(IIB) nhung thé hién yéu ¢ cum té
bao 16 (I1IB). O cac té bao pVgRXR HEK293FT khéng dwoc chuyén gen pIND-GFP nhung
diroC cam 1ng ponasteron A mét vai té bao biéu hién gen GFP (IIC, I1IC). Hinh dnh dwoc
chup tir kinh hién vi fluorescence CKX41. Scale bar: 100 um; Expose time: 2.0s.

4. THAO LUAN

Dé chon loc dong té bao on dinh pVgRXR-HEK293FT, cac té bao duoc xir ly Zeocin
200pg/ml. O céc cum té bao duoc phan lap, tin hiéu fluorescence thé hién sy biéu hién cua
gen dich GFP & cac té bao duoc chuyén gen véi pIND-GFP va cam (ng bai ponasteron A
1uM. Két qua nay phd hop véi bdo cdo caa Lueers va cong su. O nghién ctu nay, sau khi
chuyén pVG-RXR va pER-EGFP vao cac té bao CHO (Chinese hamster ovary) va nudi cay
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dé hinh thanh cac cum té bao va si dung Zeocin 100pg/ml dé phan lap. Cac tin hiéu
fluorescence chi ra sy biéu hién cua gen dich GFP & cac té bao chuyén gen va st dung
ponasteron A 1uM dé cam ung (Lueers et al, 2000). Su xuat hién cua tin hiéu fluorescence &
cac té bao HEK293FT chuyén gen pIND-GFP ké ca cam tng va khdng cam @ng ponasteron
A. Két qua nay cho thdy su biéu hién cua gen dich GFP c6 thé thuc hién & diéu kién binh
thudong. Thém vao do6, 4 trong s6 6 cum té bao thu thap dwoc co tin hiéu fluorescence yéu sau
khi chuyén gen véi pIND-GFP nhung khong dugc cam ¢ng ponasteron A. Két qua cho thiy
su rd ri cua hé thdng biéu hién protein cam ung. Ngay ca khi chi mét sé it gen dich duoc biéu
hién, két qua nay s ting theo cap s6 nhan theo chu ky phan chia té bao. Do do, 4 cum té bao
nay bi loai bo va 2 cum té bao khdng biéu hién bat ky tin hiéu fluorescence nao sau khi
chuyén gen véi pIND-GFP nhung khong duoc cam tmg ponasteron A, dugc giit lai cho cac
nghién ctru sau hon. Két qua nay chung to hé thong biéu hién protein cam ng ecdysone la
mot cdng cu hitu hiéu trong viéc kiém soat su biéu hién caa gen dich.
5. KET LUAN

Thiét ké thanh cong dong té bao cam ung 6n dinh pVGRXR HEK293FT. Dé tiép tuc
hudng nghién ciu nay, hai cum té bao thu thap duoc s& duoc kiém tra lai chic ning va sir
dung dé biéu hién cac gen mong mudén.
Lol cam on

Nghién ciru duoc thuc hién tai Phong Thi nghiém Sinh hoc Phén ti, Trirong Pai hoc Ky
thugt Brandenburgische, Cottbus- Senftenberg, Duc.
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PHAN LAP VA TUYEN CHQON DONG NAM CHO SAN XUAT MEN RUQU
BANG PHUONG PHAP SAY THANG HOA

Trinh Lan Hong*
ABSTRACT

In this research, Five dominant mold and three dominant yeast strains were isolated and purified. By
screening test of saccharification efficiency, 3 mold isolates were selected and designed as TB-M,, TH-
M, and DL-M. By screening test of alcohol production, 3 yeast strains were selected and designed as TB-
Y, TH-Y and DL-Y. The potential of mold and yeast strain were TB-M, and DL-Y, identified as Mucor
spp HLT; and Saccharomyces cerevisiae, respectively for freeze dried starter culture.

Keywords: Rice wine, Saccharomyces cerevisiae, Mucor, freeze-dried starter

TOM TAT
Két qua nghién ciru da phan lap dwoc 5 dong nam méc va 3 dong ndm men dién hinh. So tuyén dugc 3
dong ndm méc cho kha ning duong hoa tinh bot cao nhat 1a TB-M,, TH-M;, va DL-M, va 3 dong nim
men cho kha ning rugu héa cao nhét 1a TB-Y, YH-Y va DL-Y. Dong nam méc TB-M, va dong nim men
DL-Y duogc dinh danh so bd twong (tng véi Mucor spp HLT,; and Saccharomyces cerevisiae va la hai
dong duoc tuyén chon cho san xuit men rugu theo phuong phép sy thing hoa.

Tir khoa: Ruou, Saccharomyces cerevisiae, Mucor, men ruweou dong khé, sdy thang hoa
1. PAT VAN PE

O Viét Nam, ruou nép duoc san xuat tir ngudn giéng vi sinh vat dudi cac dang banh
men 1am ruou. C&c ngudn giéng chung ndy anh huong Ion dén ning suat va chat luong ruou.
Mot s6 bao céo diéu tra cho thdy cé rat nhiéu loai nAim men va nim méc ton tai trong céc
banh men ruou. Sy da dang vé chung loai phu thugc vao ving mién, nguyén vat liéu, kinh
nghiém va moi truong lam banh men. Bén canh cac hé vi sinh vat c6 ich cho qué trinh Ién
men ruou, banh men truyén théng con cé rat nhiéu cac chat nhiém ban va cac chang vi sinh
vat gy hai dén suc khoe con ngudi ciing nhu 1am giam chét lugng ruou thanh pham. Nguyén
nhan cha yéu cua banh men khong an toan 1a tai cac dia phuwong, ngudi dan chii yéu san xuat
banh men theo phuwong phép truyén théng voi hdn hop céc dong vi sinh vat khéng thuan
chung tur cac loai 14 va banh men san co.

Tir d6, nghién ciu nay thuc hién nham giai quyét van dé con han ché vé chat lugng
kém, khong 6n dinh va tudi tho ngin cua banh men ruou truyén théng, bang cach phan lap va
tuyén chon cac dong vi sinh vat 1a ndm men, nam méc hitu ich cho san xuit ruou tir cAc mau
banh men thu thap ¢ 3 mién Bic — Trung — Nam dé tng dung san xuat men ruou theo phuong
phép say thang hoa.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat ligu, thoi gian, dia diém

Céac mau banh men ruou truyén thong thu thap tir 3 mién Bac — Trung — Nam.

Nghién ctru duoc tién hanh nim 2014 tai Phong thi nghiém vi sinh thuyc pham, Truong
dai hoc Los Banos, Philippines.

' Truong Pai hoc Hong Duc
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2.2. Phuwong phap nghién ciu
2.2.1. Phan l@p cac dong nam thuan chiing dién hinh

L4y 10g mau men ruou da nghién nhé cho vao 90ml nuéc mudi sinh 1y v tring 0.85%,
ddng nhat mau, pha lodng theo ddy sé thap phan va nudi ciy trong méi trudng thach khoai tay
PDA & 30°C trong 48 gid. Chon cac khuan lac nam méc va ndm men dién hinh dem cdy
chuyén trén méi truong thach nghiéng va nudi ciy & 30°C trong 48 gio nhiéu lan dén khi thu
dugc cac dong thuan.

2.2.2. So tuyén cac dong naém méc c6 khd ndang dwong hoa tinh bgt

Dich huyén phu cua cac dong nAim méc dugc cdy vao 50g com nép di lam ngudi dén
nhiét d6 khoang 40-45°C trong binh tam giac va u ¢ diéu kién hiéu khi trong 3 ngay. Cac mau
dugc dem phan tich lugng dudng tong sé va duong khir. Dong ndm méc cho 2 chi sb nay cao
duoc chon cho san xuat men dong khé.

2.2.3. Pdnh gid hiéu sudt dwong hoa ciia men ném méc dong kho

Quy trinh san xuat men ruou dong khé bang phuong phap say thing hoa duoc tién hanh
theo quy trinh cta Dizon va cong su (2009).

Céc mau men dong kho véi dong nim médc don va hdn hop sau khi nghién nho lan luot
dugc cay déu vao cac phan com nép 100g riéng ré theo ty 1¢ 1%. Sau 3 ngay u trong diéu kién
hiéu khi, tit ca cac mau dugc phan tich ty 1& duong tong s va duong khir. Mau men cho ty Ié
cao nhit twong tng véi ching nim méc duoc lra chon va tng dung trong san xuat ruou.
2.2.4. Pdnh gid khd nang lén men rwou ciia cac dong ndm men

Cac dong nam men duoc cay riéng biét ¢ dang don va hdn hop vao cac binh 1én men
dic dung trén co chét 1a com u véi chung nAm méc dugc chon. HANn hop duoc 18n men yém
khi trong 10 ngay, loc vao binh v tring, ling va xac dinh ham luong con.

2.2.5. Dinh danh so bg dong n@m cho sdn xudt men dong khé

Cac dong nim men va nam mdéc lva chon duoc dinh danh so bo dua trén cac thi nghiém
dic trung vé madi trudng, hinh thai, sinh 1y va sinh hoa theo phwong phap cua Lodder (1970),
Alexopoulus va cong su (1996), Kurtzman va Fell (1998), Cappuccino va Sherman (2001),
Watanabe (2002)

3. KET QUA VA THAO LUAN
3.1. Phan lap cac dong nam thuan chiing dién hinh

Két qua phan l1ap va chon lra duoc 5 dong nam méc va 3 dong nim men dién hinh. Céc
mau duoc dan nhan dua trén loai dong nim va khu vuc thu thap mau.
3.2. So tuyén cac dong nam méc c6 kha ning dwong hda tinh bat

Pénh gia kha ning duong hoa caa cac dong nim maoc duya trén ty 18 ham luong duong
tong s6 va duong khir. Két qua so tuyén duoc 3 dong c6 ky hiéu TB-My, TH-My, va DL-M la
cho kha ning duong hda tinh bot cao nhat.

336



3.3. Panh gia hiéu suat dwdong hoa ciaa men nAm méc dong khod

T 3 dong nAm méc tiém ning dugc lya chon, tao ra duoc 7 mau men theo phuong
phap siy thing hoa c6 chira dong nAm don va ndm hdn hop. Sau thi nghiém, hai mau men
tuong tng chta dong nam TB-M, va TH-M; duoc danh gia 1a tiém ning nhat trong 7 mau
men cho san Xuat ruou.

Bang 1. Ham lwong dwong tong so va dwong khir ciia cac dong nAm maéc sau 3 ngay i

A < - PUONG TONG SO PUONG KHU
DONG NAM MOC (% chit kho) (% chit kho)
Dong nAm don  TB-M 44.13 +0.03° 33.01 +0.03"

TH-M;, 38.70 £ 0.02° 20.23 + 0.04°
DL-M 17.35 + 0.04° 9.28 +0.03¢
Hén hop cac TH-TB -M 22.24 +0.04¢ 16.24 + 0.01%
dong TH-DL- M 21.82 +0,03° 17.45 + 0.03e
TB-DL -M 21.47 +0.01' 15.76 + 0.06°
TB-TH-DL-M  16.99 + 0.02¢ 11.00 + 0.04'

Gié tri trung binh trong cling mét ¢t c6 cling chiz cai kndng khac biér dang ké tai mirc y
nghia 0.05

3.4. Panh gia kha ning 1én men rwou cia cac dong nAm men

Ham luong con tao ra bai ba dong nAm men riéng ré trén co chat o tir nAam méc TH-M;
tuong ddi thap chi tir 9 — 11%, ty 1& nay thap hon so véi ty 1& duoc tao ra trén co chat u tir
nam méc TB-M,, Ham lugng con tao ra nhiéu nhat sau qua trinh 1én men 1a 13% tir mau @ng
dung dong ndm men DL-Y trén co chat u caa dong ndm méc TB-M,. Do d6 dong ndm mdc
TB-M, va dong nim men DL-Y 1a hai dong dugc tuyén chon cudi ciing tng dung trong san
Xuat men rugu theo phuong phép sdy thing hoa va quy trinh san xuét ruou.

Bing 2. Ham lwong cdn tao ra béi cac dong nAm men khac nhau

::l/' g’:?nUn’:IétM NG HAM LUQNG CON (%)
TH - M; TB-Y 11.0%

TH-Y 9.0°

DL-Y 11.0%
TB-M, TB-Y 12.0%

TH-Y 10.0%

DL-Y 13.0¢°

Gia tri trung binh c6 cung chi cdi khéng khdc nhau ding ké tai mirc y nghia 0.05
3.5. Pinh danh so' bd dong nam cho san xuat men dong kho
3.5.1. Pinh danh so bé ndm méc ky hiéu TB-M,

Khuan lac cia TB-M, c6 mau trang khi mégi xuat hién sau d6 chuyén nau, dang bong,
phét trién rat nhanh, duong kinh sau 3 ngay nudi ciy trong dia petri & nhiét d6 phong 1én téi
68-81 cm. Soi ndm khong co vach ngin va ré gia. Gia nang phan nhénh, trong suét, nhin, c6
chd phinh ra, kich thuéc gia nang la 57,91 x 3,28 um (26,67-106,68 x 1,14-7,62 um, n = 10).
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Tai bao tir hinh bau duc dén hinh cau, ¢6 try bao ti, trong sudt, nhin, kich thudc 20.00 pm x
18.59 pm (11,43-38,10 um x 11,43-34,29 um, n = 10) (Hinh 1). Do 14 cac dic trung vé hinh
thai cua dong nAim mébc Mucor sp. va duogc dat tén 1a Mucor sp. HLTo;.

3.5.2. Pinh danh so bé ndm men ky higu DL-Y

Dong nim men DL-Y mang nhimg dic tinh thuéc ho Saccharomycetoideae, chi
Saccharomyces va loai cerevisiae. V& hinh thai, né hinh thanh bao tir tdi ¢ chira 1-4 bao tu,
khong hinh thanh soi nam. Pay 1a loai nam c6 kha ning doéng hoa dudng succrose, maltose,
melibiose nhung khong ddng hoa raffinose.

Hinh 1. (1A) Pic tinh hinh théi caa dong nAm méc Mucor sp.HLTO1;
(1B) So @6 xac dinh loai nam men thugc chi Sacchromyces
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4. KET LUAN

Phan lap va so tuyén budc dau da chon dugc 5 dong nim méce va 3 dong nam men
dién hinh duya trén kha ning duong hoa tinh bot va kha nang chuyén hda tao con. Trong dé co
2 dong nim mdc tiém ning dé tng dung trong 1én men ruou 1a TB-M; va TH-M;. Két qua
cudi cung tim ra 2 dong nam phu hop nhat dé wng dung vao san xuit men ruou déng kho
bang phuong phéap sdy thiang hoa, gdbm mot dong nam méc ky hiéu TB-M, cho ham luong
duong tong sé va duong khir cao nhit twong ng dat 44.13% va 33.01% duoc dinh danh so bd
la Mucor sp. HLTg; va mot dong nam men ky hiéu DL-Y cho ty 1& con cao nhat dat 13% duoc
dinh danh la Saccharomyces cerevisiae.
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KHAO SAT MOQT SO PAC PIEM NONG SINH HQC VA PHAT HIEN GEN CHIN
CHAM TRONG TAP POAN GIONG CA CHUA MOI NHAP NOI

Nguyén Thi Van®
ABSTRACT

Tomato is one kind of fruits, which has high economic and nutrient values. To create
tomato varieties with characteristics include delayed ripening, we have conducted using
PCR techniques to detect the imported tomatoes that have genes delay ripening process.
This is very important in creation of material sources for selection of high quality
tomato breeding.

Keywords: tomato, delayed ripening gen
TOM TAT
Cay ca chua la loai rau an qua c6 gia tri kinh té va dinh dudng cao. Dé tao ra gidng ca
chua c6 dic tinh chin cham chang t6i d tién hanh sir dung ki thuat PCR nham phat
hién kha ning mang gen chin cham cua tap doan giéng ca chua nhap ndi. Pidu nay co
Y nghia rat quan trong trong viéc tao ra nguon vat liéu cho qua trinh chon tao giéng ca
chua c6 chat lugng cao.

Tir khéa: ca chua, ca chua chin chgm.
1. PAT VAN DE

Cay ca chua (Licopersicum esculentum Mill) 1a loai rau an qua c6 gia tri dinh dudng
cao, duoc trong véi dién tich 16n nhat trong cac cay rau. San xuat ca chua & mién Bic nudéc ta
cha yéu ¢ vu déng xuan c6 nhiéu yéu té méi truong thuan loi cho ca chua sinh truéng, phat
trién va it bi sdu bénh pha hai nén niang suat va chat lugng kha cao(Nguyén Thi Hong Thuy,
2009)[1]. Tuy nhién do thu hoach tap trung nén gia twong d6i thap anh huong dén thu nhap
clia ngudi san xuat. Trong khi d6, tir thang 6 — 9 khong c6 du ca chua cung cip cho thi trudng.
Vi thé, da co nhiéu bién phép ky thuat nham rai vu ca chua nhung cac gibng méi chon tao cua
ta hién nay chua c6 giéng nao c6 dic tinh chin cham cua qua.

Hién nay nho sy phat trién cua khoa hoc cong nghé nhiéu nuéc trén thé gidi nhu My,
Phap va Nhat da tao dugc nhiéu giéng ca chua c6 tinh chin cham hogc khéng chin. Nhiing
gidng ca chua co6 dac tinh nay qua du dat kich thudc va tich luy du chat kho nhung khéng chin
trén cay do mat kha ning sinh téng hop ethylene - 1a hoocmon tin hiéu gidp hoat hoé nhiéu
enzyme x(c tién cho qua trinh 1am qua chin (Brady va cong su, 1985)[2]. Tinh chin cham
hoic khong chin duoc xac dinh 12 do mét s6 gen quy dinh nhu: gen &rc ché qué trinh chin cua
qua, ky hiéu 1a rin (ripening inhibitor) nim trén nhiém sic thé 5 (Vrebalov va céng s,
2002)[4], gen nor (non-ripening) va gen Nr (Never-ripening)[3] quy dinh tinh khong chin...
Hién nay nguoi ta d tim thay mot s chi thi phan tir DNA dé phét hién va chon loc cac gen
gay nén tinh chin cham nay. Qua ca chua chin cham c6 thoi gian st dung lau hon, d6 cing
cao hon ca chua thong thuong do do it bi thSi dap trong khi van chuyén, kéo dai dugc thoi
gian bao quan ciing nhu thoi gian sir dung ma van dam bao chat lugng. Chinh vi thé, chon tao

' Truong Pai hoc Hong Buc
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gidng ca chua co dac tinh chin cham 1a mot giai phap wu viét nham rai vu trong nha ma khéng
can trong trai vu trén dong ruong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat ligu

Vit liéu: 18 mau gidng ca chua nhap noi tir Phap, My, Nhat va Nga. Thi nghiém khao
sat dic diém ndng sinh hoc sir dung dbi chiing 1a giéng ca chua Hong Lan

2.2. Phwong phap nghién cau
2.2.1. Tach chiét DNA ca chua

DNA duoc chiét xuat theo phwong phap CTAB (Doyle va Doyle, 1990).
2.2.2. Chay PCR phat hi¢n gen chin ch@m rin

> Thanh phan phan tng PCR: 25ul phan ung bao gom 5 pl 5X buffer; 3 pl MgCl,
3mM; 0,2 uldNTPs mix 25mM; 1,25 ul F primer 0,5 uM; 1,25 pl R primer 0,5 uM; 0,1 pl
Tagpolymerase 0,5 unit; 1 pl Template DNA; thém nudc cat dén 25 pl.

> Trinh tu cap mdi (Zhang va cong su, 2010)[5]
F: STTAAGTTGCGAAGAACTTGTTACCTT3’
R :5’GCCAAAACACTTCAATTTCCTTTAAAATT3’

» Chu ky nhiét caa phan tng PCR: 94°C trong 4 phat; 35 chu ky: 94°C trong 30 giay,
53°C trong 1 phat, 72°C trong 1 phat va két thdc 12 72°C trong 10 phuit.

2.2.3. Pi¢n di, nhugm va kiém tra san pham trén gel agarose

Céac manh khuéch dai bang PCR sau d6 dugc phan tach bang dién di trén gel agarose
2% trong dém TAE 1 X, nhuom véi ethidium bromide va hién thi dugi anh sang UV.

2.3. Phuong phap xir Iy s liéu
Céc sd liéu nghién cau dugc xt ly bang phan mém Excel 2007.
3. KET QUA VA THAO LUAN
3.1. Khao sat mdt s6 dic diém nong sinh hoc
3.1.1. Khao sat cac giai doan sinh trwéng

Bang 1. Cac giai doan sinh truéng ciia cac miu gidng ca chua

Thoi gian tir trong dén (ngay)
STT MG T
Ra hoa Thu qua dot 1 Két thuc thu hoach
1 152 28 74 96
2 153 30 68 89
3 160 27 75 97
4 163 30 72 98
5 164 29 68 97
6 R1 28 68 89
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Thoi gian tir trong dén (ngay)
STT MG —
Ra hoa Thu qua dot 1 Két thac thu hoach

7 R2 27 63 87

R3 28 68 87
9 R4 27 68 90
10 R5 26 63 86
11 R6 27 63 86
12 R7 28 74 90
13 167 34 76 96
14 168 36 74 94
15 189 33 69 91
16 H13 28 59 89
17 H14 27 63 82
18 bC 31 67 108

Bang 1 cho thiy cac miu gidng ra hoa sém nhat 13 R5 (26 ngay); 18, 160, R2, R4, R6
va H14 (27 ngay), mudn nhét 13 168 (36 ngay), ddi ching Hong Lan ra hoa twong d6i sém, 31
ngly sau trong.

Thoi gian tir trong dén thu qua dot 1cho thdy cac mau gidng cho thu qua sém nhét 1a
H13 (59 ngay) va 190 (61 ngay); mudn nhat 1a gidng 167 cho thu qua lan dau sau 76 ngay,
gidng dbi chimg cho thu qua 1an déu sau 67 ngay trong.
3.1.2. Ning sudt va cdc yéu to ciu thanh ning sudt

Céc gidng co ty 1& dau qua khong déu, trong d6 thap nhat 1a 163 (31.5 %), cao nhit 1a
mau giéng 152 (94.8 %,) da sb dat trén 50 %, va dbi chimg c6 ty 1& dau qua cao ( 87.5 %).

Gidng c6 ning suit cao nhét 1a cdc mau giong R3 (2531g). Ngoai ra, nhiéu miu giéng
trong tap doan nghién ctru co tong ning suat ca thé cao hon d6i chimg (2011.9 g), 164 ¢6
nang suit ca thé rat thp, chi dat dudi 500 g.

Bang 2. Niing suit va cac yéu to cAu thanh niing suit clia cic miu gidng ca chua

e S6 chum )
TT | MG Ty I,¢ Odau qua/cay S6 qualcay KLTB qua NS(;T
qua (%) (chim qua) (9/qua) (g/cay)
1 152 94,8 10,4 175,4 13,1 1947,6
2 153 62,3 9,7 164,0 12,3 1853,9
3 160 51,3 8,2 71,3 17,0 12135
4 | 163 31,5 71 160 1 12,2 1794,0
5 164 33,3 6,7 12,3 38,1 471,9
6 R1 42,5 7,8 6,4 102,1 659,2
7 R2 429 9,8 9,3 94,1 883,9
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8 R3 61,1 7,5 21,9 115,2 2531,8
9 R4 32,4 8,4 6,7 132,2 891,3
10 R5 52,7 8,3 141 94,0 1333,3
11 R6 44,6 7,4 8,2 182,2 771,5
12 R7 72,5 6,9 12,8 100,8 1299,6
13 167 45,5 9,7 43,9 19,7 865,2
14 168 43,2 91 26,8 52,1 1400,7
15 189 57,6 51 15,9 50,3 800,0
16 H13 61,8 9,5 18,6 70,3 1323,7
17 H14 50,7 10,5 10,5 106,8 1121,6
18 bC 87,5 7,9 34,0 67,9 2011,9

3.2. Két qua PCR phat hién gen chin cham rin

Trong nghién ciru nay, da tién hanh phan tng PCR vai cap mdi dac thu phat hién gen
chin cham rin duoc phét trién boi Zhang Xiaoli va cong su (2010)[5]. Cap mdi nay phat hién
duoc cac mau giéng mang gen rin nhung khong phan biét dugc trang thai dong hop tir hay di
hop ti [5].

Két qua PCR trinh bay trong hinh cho thdy mau gidng 168, 167, R7 ¢ vach bang véi
kich thudc 850 bp. Kich thudc vach bang PCR la dang vai mé ta cia Zhang va cong su [5].
Nhu vay, nghién ciru nay da phat hién duoc 3 mau gidng mang gen chin cham rin 1a 167, 168
va R7.

Mit khac, ddi chiing am khéng c6 vach biang nhan lén chung to phan ang PCR
khong bi anh huong cua thanh phan va ndng do cac héa chat tham gia.

Céac mau gidng 152, 163 miac di qua ¢ biéu hién tinh chin cham nhung khéng mang
gen rin, rat c6 thé cac mau gidng nay mang gen khac quy dinh sy chin cham cua qua nhu Nr
hay nor (Giovannoni va céng su, 2005)[3].

1kb 1 2 3 4 5 [ 7 8
—D ) P ) = D ) S -

1000 bp
750bp
kb 10 11 12 1 14 15 16 17
1000 bp
750bp

Hinh 3.1. Anh dién di san pham chay PCR phat hién gen chin cham rin

Giéng 1 - d6i chimg am (nudc cat), giéng 2 - dbi ching dwong (mau 159 mang
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gen rin), giéng 3- R1, giéng 4- mau R2, giéng 5- mau R3, giéng 6- mau R4, giéng 7- mau R5,
8- mau R6, giéng 9- miu R7, giéng 10- mau 152, giéng 11- mau 153, giéng 12- mau 168,
giéng 13- mau 160, giéng 14- mau 164, giéng 15- mau 167, giéng 16 - mau H13, giéngl7-
mau H14.

4. KET LUAN

- C4c miu gidng co trién vong: R3, 152 va 153.

- Két qua PCR phat hién gen chin cham d4 phat hién duoc 3 mau gidng mang gen chin

cham rin 1a 167, 168 va R7. Panh gia dic tinh chin cham qua caa cac mau gidng nay cho thay
thoi gian tir khi dat kich thuéc téi da dén chin hoan toan va thoi gian ton trir qua dai hon
nhiéu so véi cac mau giéng khdng mang gen chin cham rin.
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NGHIEN CUU KY THUAT PHAN LAP, NHAN GIONG VA NUOI TRONG NAM
LIM XANH (Ganoderma lucidum (Leyss.ExFr.) Karst)

Nguyén Thi Hong GAm*, Tran Thi Kim Anh?,
Pham Vin Nha', Vii Thanh Trung’

ABSTRACT

From Ganoderma lucidum (Leyss. ex Fr. Karst) obtained from forest in Son Dong, Bac Giang, we have
successfully isolated stem varieties, breeding level 1 and level 2. From isolated spawn mushroom, we
researched cultivation techniques of Ganoderma lucidum (Leyss. ex Fr. Karst) using different
agroresidues. Results showed that, isolated medium and breeding level 1 is 30 g/l sucrose + 200 g/l potato
extract + 7 g/l agar. Formula level 2 multiplication substrate is 90% Khang Dan boiled rice + 10% rice
bran. Material mixing formulas and additives for growing mushrooms is best: 84% sawdust + 5% corn
bran + 5% rice bran + 5% cotton waste + 1% light powder. Results fungus formation after 27 days seeded
on the mushroom farming substrate, mushroom fruit be harvested after 25 days, fresh weight: 43.04
g/fruit, diameter mushroom: 10 cm, mushroom stem length: 4cm, reddish brown.

Key words: Ganoderma lucidum (Leyss.ExFr.) Karst; breeding, cultivation.

TOM TAT
Tir qua thé ndm Lim xanh thu dwoc tir ring Lim xanh tai Son Dong, Bic Giang, ching t6i da phan 1ap
gidng gdc, nhan giéng cp 1 va cap 2 thanh cong. Tir gidng nam phan lap dugc, ching toi nghién ctu ky
thuat nudi trong ndm Lim xanh trén co chat nhan tao. Két qua cho thiy, méi truong phéan l1ap va nhan
gidng cap 1 hiéu qua la 30g/1 duong sucrose + 200g/1 khoai tay + 7g/l agar. Co chit nhan giéng nim Lim
xanh cap 2 phi hop 1a 90% théc Khang dan + 10% cam gao. Cong thirc phéi tron nguyén liéu va phu gia
dé nuoi trong ndm Lim xanh tét nhit 1a: 84% mun cua + 5% cam ngd + 5% cam gao + 5% bong phé lisu
+ 1% bot nhe . Qua nam ra sau 27 ngay cdy giéng, qua thé thu hoach sau 25 ngay ra, khéi lwong qua thé
tuoi 43,04 g/qua, duong kinh mii 10 cm, cudng dai 4cm, qua thé ndm c6 mau nau do.
Tir khéa: nam Lim xanh, nhan giong, nuéi trong.

1. PAT VAN PE

Nam Lim xanh (Ganoderma lucidum (Leyss. Ex Fr.) Karst.) ¢ chira nhiéu hop chét tu
nhién, trong d6 c¢6 ham lugng cao Polysaccharide, Letinan, Germanium, Selenium, Lingzi-8,
axit ganoderic, vitamin C va vitamin E. Cac chat nay co tac dung hd tro, phong ngira va diéu
tri cac bénh nhu ung thu, xo gan, gan nhidm mé, bénh gout, m& trong mau, diéu hoa huyét &p,
viém khop, tiéu duong, giai doc, giam qué trinh 130 hoa, ting cuong hé mién dich, nang cao
thé trang con nguoi. O Viét Nam, loai ndm nay moc trén géc va than cay gé Lim xanh trong
cac khu riing nguyén sinh thudc vang ndi cao Quang Nam, Quang Ninh, Bic Giang,... da bi
khai thac can kiét. Trong khi d6 nhu cau sir dung ndm Lim xanh cia nguoi dan ngay mot 1n.
Tuy nhién, k¥ thuat phan Iap gidng, nhan giéng va nudi tréng ndm Lim xanh trén co chat nhan
tao van con han ché. Ching tdi thuc hién nghién ciu nay nham gép phan hoan thién k¥ thuat
nhan gidng va nudi trong nam Lim xanh mot cach hiéu qua.

2. MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu

Xay dung duoc ki thuat phan 1ap, nhan gidng va nudi trong nim Lim xanh hiéu qua

! Trudng Pai hoc Lam nghiép
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2.2. N¢i dung
(1) Nghién ctiu ky thuat phan Iap va nhan giéng nam Lim xanh
(2) Nghién ctru k¥ thudt nudi trong ndm Lim xanh

2.3. Phwong phap nghién cau

Qua thé nim Lim xanh (mau nau sim, duong kinh mii ndm 6- 8cm, cudng nim dai 4-
12cm, hinh quat) tir Son Pong - Bic Giang dwoc rira sach va khir tring bang con 70% tir 1+4
phut. Dung dao dé tach mot phan mii ndm 2 x 2 mm cay vao méi truong phan lap gidng. Sau
khi soi nim gdc dn kin méi truong, gidng géc s& duoc cdy chuyén sang méi truong nhan
gidng cap 1. Nghién ctu anh huong cia ham luong dudng (10 + 30g/1 sucrose) va ham lwong
khoai tdy (50 + 300 g/l) dén kha ning an lan hé sgi nAm. Hé soi ndm trén moi truong nhan
gidng cip 1 dugc dung dé nhan gidng nam cap 2. B6 tri 6 cong thuc nghién cau anh hudng
cua loai co chét va phu gia dén kha ning an lan cua hé soi giéng cap 2. Sir dung giéng cap 2
nhan dugc dé nghién cau ki thuat nudi trong nAm Lim xanh trén céc loai co chat (mun cua
keo, bdng phé lidu) bé sung cac phu gia (cam gao, bot ngd, dudng) vai ty 18 khac nhau (0,5 -
10 %) trén 11 cong thirc thi nghiém. Céc chi tiéu duoc danh gia ¢ giai doan wom sgi nAm va
giai doan ra qua thé nam Lim xanh.

3. KET QUA NGHIEN CUU
3.1. Két qua phan lap giong va nhan giéng nam Lim xanh
3.1.1. Két qud phan lgp giong

Khi khir tring qua thé ndm Lim xanh bang 70%, két qua cho thay thoi gian khtr tring c6
anh huong dén hiéu qua phan lap gidng nam. Céng thirc khir tring 3 phat ¢6 ty 16 mau sach
dat 50% va ty Ié mau sach cd soi an lan cao nhat dat 60%. Cong thtrc khir tring 4 phdt c6 ty 18
mau sach dat cao nhit (75%) nhung ty 1& mau sach c6 soi dn lan 13 0%.

Gidng nam ddng nhit mot mau trang trong moi truedng nudi cay, soi nim khoe, thang,
an lan theo kiéu tia xa, khdng thdy xuét hién nhirng dang soi xau nhu: réi bong, moc cau, doi
mau... Khong c6 hién tugng vét dam vét nhat khac nhau trén hé soi, khong tiét dich mau vang
trong moi truong nudi cay.

3.1.2. Két qud nhan giong ndm Lim xanh
a) Nhan gidng cip 1 trén méi truong thach

Két qua nghién ctu anh huong cua ham lugng duong sucrose va khoai tiy dén kha ning
an lan hé soi nAm trén méi trudng nhan giéng cap 1 cho thay: khi b sung 10 - 20 - 30 g/l moi
truong thi kha niang an lan hé sgi nam cép 1 1a khong giéng nhau. Mai truong bd sung 30 g/l
duong 1a pha hop dé nhan giéng cap 1 ndm Lim xanh.

Ham luong khoai tay khac nhau (50 +300 g/l) bé sung vao méi trudng nhan giong cap 1
¢6 anh huong khac nhau téi kha nang an lan hé soi nam (Bang 01). Mai trudng bo sung 200
g/l khoai tay 1a pht pht hgp dé nhan giéng cip 1 nim Lim xanh.
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Bang 01. Anh hwéng ciia ham lwong dwong va khoai tay téi kha ning in lan h¢ sgi
nam cip 1.

Puong kinh h¢ sei nAm in lan (cm)
Ham lwong < AR LA i K
CTTN (/) Sau 3 [Sau 7 |Sau 9|Saull |Sau 14 | Pdcdiém héseinam
ngay |ngay |ngay |ngay |nhgay
DT1 10 (05 |22 |28 |33 |35 Soi nam manh, - lan
khong déu
DT2 |buwong |20 (07 |25 |32 |40 |45 o9 nam o khoe, lan
ong déu
Soi nam to, khoe, lan
DT3 30 |08 |30 |38 |45 |50 dong by
T1 50 |05 |25 |28 |32 |35 Sgi manh, fan- khong
) ) i) i) ) déu
T2 Khoai | 100 | 0.7 2,8 3,3 3,7 41 Soi manh, lan déng déu
T3 tay 200 085 |31 |36 |42 |5 ggl; o, khde, lan dong
T4 30008 |30 [35 |41 |45 |59 to khoe lan dong
) ) i) i) ) déu

b) Nhan gidng cip 2 trén moéi truong hat thoc

Két qua cho thay thoc t¢ Khang dan cho kha ning an lan ciia hé soi nim cap 2 tét nhat
trong cac cong thirc nghién ctu: ty 1 binh ¢6 sgi ndm an lan dén 1/3 binh sau 9 ngay la 90%;
ty 1& binh c6 soi nAm an lan dén % binh sau 13 ngay la 88,8%; ty Ié binh c6 sgi ndm an lan
dén % binh sau 16 ngay la 87,5%.

Nghién ctru anh huong cua phu gia dén kha niang an lan ctia hé sgi nam cip 2, cho thay
cong thirc 90% thoc Khang dan + 10% cam gao la phu hop dé lam gié thé nhan giéng cap 2
nam Lim xanh (Bang 02)

Bang 02. Anh hwéng cia loai thoc va phu gia téi kha ning dn lan hé sgi ndm céap 2.

| T¥ 18 (%) binh ¢6 s¢i nAm @n dén )
CTTN Méi trwdng nhan giong - " binh | % binh Dz}c diem caa hé
cap 2 U3 binh | o, 13 | sau 16 | S
sau 9 ngay . .
ngay ngay ]
T1 Khang dan 90 88,8 87,5 Soi nam to, khae,
lan dong deu
Loai £ Soi nam manh, lan
T2 thoc Nép thom 75 60 55,56 khong df”)ng dou
50% khang dan Soi nam manh, lan
T3 +50% nép thom 80 625 80 ddng déu
0 z - A 5
c1 90/0/ théc + 10 85 92.35 95.71 Soi rgam to, khoe,
% cam gao lan déu
Phoi 90% thoc + 10 Soi ndm to, khoe,
2| tronphu | % bot ngo ~ 6385 8143 | 1an ddu
ga 90% thoc + 5% Soi nim to, khoe
C3 cam gao + 5% | 80 81,43 85 T ' '
A n lan déu
bot ngd
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3.2. Két qua nudi trong nam Lim xanh

3.2.1. Nghién citu danh hwéng cia cong thirc phoi trén nguyén ligu va ham lweng phu gia
dén khd ndang dn lan hé sei nam Lim xanh trong bich nguyén ligu

Tdc dd vuot cua hé soi 1a chi tiéu danh gia tdc do sinh trudng ctua nam trong giai doan
wom sgi. Toc d sinh truong cang nhanh thi cang rat ngin duoc thdi gian vom soi, nang cao
hi€u qua kinh té. Cong thic CT4 c6 d6 vuot h¢ soi cao nhét 2,11cm/3 ngay; cao hon céng
thire d6i chimg (CTDC) - 1,85¢cm/3 ngay va cac cong thirc nghién ctru khac (Bang 03). Nhu
vay, cong thirc CT4 (84% mun cua + 5% cam ngd + 5% cam gao + 5% bong phé lidu + 1%
bdt nhe) 1a cong thire tdt nhat dé nuoi tré)ng ndm Lim xanh.

Bang 03. Anh hwéng ciia céng thiec phoi trén nguyén liéu va ham lweng phu gia dén kha
niing in lan hé sgi nam Lim xanh

NG Do vurot ciia hé soi NAm sau cac ngay wom soi (cm) .
gay Sau | Sau | Sau | Sau | Sau | Sau | Sau | Sau | Trung | Dicdiém
cT 6 9 | 12 | 15 | 18 | 21 | 24 | 27 | binh | hésginim
ngay | ngay | ngay | ngay | ngay | ngdy | ngay | ngay
Vang,
manh,
CTDC [1,10 |2,12 | 1,91 |10 |[207 |235 |268 |1,57 |1,85 e
khong déu,
chgnSQi
Trang duc,
CTL |112 213 [202 |10 |223 |236 (279 |13 |187 | “if
CT2 |1,25 |23 [295 |0,78 |198 [204 [295 |1,03 |11 Lr:ﬁﬁ du,
CT3 |145 |225 |305 |07 [205 |225 |293 |077 |193 | Mane deu,
soi khoe
Trang day,
CT4 |165 |25 (297 [138 (206 |224 |29 |12 |21l |sgi khoe,
map, déu
CT5 |126 [2,39 |305 |065 |205 |21 |307 |079 |1,92 ;rgr?r?"ang’
Trang day,
CT6 |[155 |254 [291 [123 [197 |23 |25 |09 |1,99 |[soi khoe,
map
cT7 |135 211 [289 075 |18 |21 |285 [117 |188 | rang deu,
soi khoe
cT8 |142 |227 |279 074 |178 |215 |285 [118 |1,90 | rang deu,
soi khoe
CTO | 147 |237 |276 077 |208 |218 |297 |08 |193 | 'ane deu,
soi khoe
Trang day,
CT10 [153 |2,37 |297 [113 [19 |19 |30 075 |1,94 |soi khoe,
map

348




2.2. Nghién ctu anh hwéng cia cong thic phdi trén nguyén liéu va ham lweng phu gia
téi sw phat trién caa qua thé nAm Lim xanh

Giai doan ra qua thé duoc tinh tir khi két thuc giai doan wom soi dén khi thu bich. Thoi
gian bat dau ra qua thé dugc tinh tir khi két thuc giai doan wom soi dén khi c6 dau hiéu qua
thé nha 1én. Thoi gian thu hoach duogc tinh tir khi qua thé nha 1én dén khi thu hai duoc. Ta
gidi han s lwong qua thé ndm ra 1 lan/bich 12 1 qua thé, tinh va so sanh khéi luong qua thé
tuoi/bich. Trong 11 cong thuac nghién ctu (Bang 04), cong thirc CT4 (84% mun cua + 5%
cam ngd + 5% cam gao + 1% bot nhe) cho két qua tot nhat: thoi gian ra qua sém (27 ngay),
thoi gian thu hoach nhanh (25 ngay) va chét lugng qua thé t6t (khdi luong qua thé twoi 43,04
g/bich, dudng kinh mii ndm 10 cm, chiéu dai cudng nim 4,0cm, qua thé c6 mau ndu do).

Bang 04. Anh hwéng cia cong thirc phdi tron nguyén liéu va ham lweng phu gia téi sw

phat trién cia qua thé nam Lim xanh

;—2 t(‘ri dﬁugiiz ;Z:i thu Khéi lwgng | Pudng Ch,iéu dai | Mau sa‘u?
“T™ qua  thé | hoaeh ?l:f’i/bich t(t; 1;::: (crl:)l~l E;?];\g ?ﬁ: hte':é <
(ngay) (ngay) '
CTbC |40 35 16,59 3,5 9,0 Nau vang
CT1 35 30 40,82 8,5 9,5 Nau do
CT2 35 30 30,9 6,5 4,5 Nau do
CT3 35 30 22,14 55 3,0 Nau do
CT4 27 25 43,04 10 4,0 Nau dé
CT5 35 30 25,7 6,0 7,0 Nau do
CT6 29 25 35,20 9,0 45 Nau do
CT7 30 28 26,9 45 50 Nau do
CT8 30 28 27,86 4,8 6,5 Nau do
CT9 30 28 27,44 53 5,5 Nau do
CT10 29 27 27,01 6,5 55 Nau do
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Hinh anh. Binh phan lap gidng gc (A); Binh nhan giéng cip 1 (B) va cap 2 (C); Bich soi
nim an lan sau 21 ngay (D) va 27 ngay (E) trén cong thic nudi trong CT4; Qua thé nam Lim
xanh dang phat trién (G) va du tiéu chuan thu hai (H). Bich nim Lim xanh tai khu vuc nuéi
trong (1).

4. KET LUAN

Pi xdy dung thanh cong quy trinh ky thuat phan 1ap gidng, nhan giéng va nudi trong
niam Lim xanh trén co chat nhan tao. Vi quy trinh ndy, cdng thire khi tring qua thé 3 phat cé
ty 16 mau sach dat 50% va ty 1&é mau sach c6 soi an lan cao nhat dat 60%. Mai truong PAG bo
sung 30 g/l dudng + 200 g/l khoai tay + 7 g/l agar nhan giéng cip 1 phu hop nhit. Mai truong
nhan giéng cap 2 hiéu qua nhat 12 90% thoc Khang dan + 10% céam gao. Cong thtic phdi tron
nguyén liéu va phu gia cho kha ning an lan hé soi nhanh va kha niang ra qua thé tét nhat 1a
CT4 (84% mun cua + 5% cam ngd + 5% cam gao + 1% bot nhe). O cdng thic phdi tron
nguyén liéu nudi trdng nay, cho do vuot hé soi cao nhat 2,11cm/3 ngay, thoi gian ra qua sém
(27 ngay), thoi gian thu hoach nhanh (25 ngay) va chét lugng qua thé tét (khdi luong qua thé
tuoi 43,04 g/bich, dudng kinh mii ndm 10 cm, chidu dai cudng nidm 4,0cm, qua thé c6 mau
nam do.
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NGHIEN CUU SAN XUAT LEVAN TU BACILLUS SUBTILIS D
Vii Kim Dung', H6 Thi Thiy*, Nguy&n Thi Nhan', Ha Thi Thu Hwong'
ABSTRACT

The levan is an exopolysaccharide composed by fructose residues. Levan has ability to resistant to
cancer, reduce cholesterol and regulate immunity. This study aimed to optimise the production of levan
synthesized by B. subtilis natto D by factorial design and response surface methodology. In view of the
independent variables studied, the experiment showed the best results at: sucrose 225 g/L, pH 6, 200
rpm and culture time 21 h; 74.56 g/L of levan. In these optimized condition the highest concentration of
Levan 80.83 g/l with culture conditions: pH 7, temperature 40°C and time of 24.6 hours. Levan
obtained ensure food safety and it makes the texture of yogurt is more stable when additional 1% (w/w).

Keywords: Bacillus subtilis, levan, optimization, polymer, production.

TOM TAT
Levan |a hop chit exopolysaccharide, c6 hoat tinh chéng ung thu, giam cholesterol va didu hda midn
dich. Nghién ctru nham t6i wu hoa qué trinh sinh tong hop levan tir B. subtilis natto D bang phuong
phap bé mat dap ing va danh gia an toan vé sinh thuc pham, ung dung cuia san pham. Trong diéu kién
khao sat anh huong cua don yéu td, ham lwong levan cao nhit trén ngudn carbon sucrose véi ndng do
225 g/l, pH 6 & nhiét ¢6 37°C thoi gian 1&n men 21 gid va tde do Iic 200 vong/phat. Khi téi wu, ham
lwong levan cao nhit dat 80,83 g/l véi didu kién nudi cay: pH 7, nhiét do 40°C va thoi gian 24,6 gio.
Levan thu duoc dam bao an toan vé sinh thyc pham va Iam sira chua dong déu, 6n dinh hon véi ndng do
bd sung 1% (w/w).
Tir khéa: Bacillus subtilis, levan, polymer, sinh téng hop, toi wu.

1. PAT VAN PE

Levan l1a hop chat polymer sinh hoc duoc tong hop tir vi khudn trén méi truong c6 thanh
phan chinh 14 sucrose. D4y 1a polymer cua fructose dugc tao ra bai lién két B - (2 - 6) fructo —
furanosidic (Jang K.H. va cs, 2001). Cac vi sinh vat ¢ kha ning tong hop levan gom: B.
circulans, E.amylovora, Seraria sp., Acetobacter xylinum NCI 1005, Z. mobilis va B. subtilis
(Devi G.K. va Alamu A., 2013; Oliveira M.R. va cs, 2007).

Hién nay, levan dang duoc rat nhiéu nha khoa hoc va san xuét quan tam bai cac dac tinh
vuot troi nhu: kha ning hoa tan tot trong dau va nudce, do két dinh manh, kha niang tuong
thich sinh hoc t6t, chong ung thur va kha niang tao mang (Santos L.F.D. va cs, 2013). Vi vay,
levan dugc tng dung trong my pham, thuc pham va dugc pham (Jaecho C. va cs, 2001;
Santos L.E.D. va cs, 2013). Tuy nhién, cho dén nay cac san pham chtra levan con rat it do san
luong 18n men thap. Vi thé, nghién cau tim kiém chung, ting cao ning sudt chung, dap ung
san xuat trén quy md cdng nghiép va tao ra cac san pham ting cuong sic khoe con ngudi 1a
van dé buc thiét hién nay.

2. MUC TIEU, NQI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu

Xéc dinh duoc diéu kién nudi cay tdi uvu dé B. subtilis natto D sinh tong hop levan cao.

! Trudng Pai hoc Lam nghiép
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2.2. N¢i dung

Nghién ctru anh huéng cua don yéu td; tdi uvu hoa qua trinh nudi cy B. subtilis natto D
sinh téng hop levan cao; bude dau tng dung levan trong thuc pham.

2.3. Phwong phap nghién cau

Nghién ciru anh huong cua don yéu té dén qua trinh sinh tong hop levan dugc thyc hién
trén cac nguon carbon lactose, maltose, sucrose, glucose véi nong do 10 — 25% (w/v); pH 5 —
9: nhiét do 25 — 41°C; tdc d6 lic 160 — 240 vong/pht va thoi gian nudi 10,5 — 42 gio. Nghién
ctru tdi wu hoa sinh téng hop levan: theo phuong phap bé mit dap ung, sir dung phan mém
Design-Expert 7.15. Ma tran thyc nghiém bao gom 17 thi nghiém véi khoang chay cua 3 yéu
t6 khao sat: pH (5 — 7), nhiét d6 (33 — 41°C) va thoi gian (15 — 27 gio). Thu nhan levan bang
ethanol véi ty 1€ ethanol: dich 1én men = 3: 1 va ham luong levan dugc xac dinh theo phuong
phap cua Santos L.F.D. va cs (2013).

3. KET QUA NGHIEN CUU
3.1. Khio sat cic yéu t6 anh hwong téi sinh tong hop levan

Khi nudi cdy chim, B. subtilis natto D sinh tong hop levan cao (74,56 g/l) trong moi
truong chira sucrose voi nong do 225 g/l, pH 6 & nhiét do 37°C, thoi gian 1én men 21 gid va
téc do lic 200 vong/phiit.

Bang 3.1 Anh huéng ctia mdt s6 yéu té méi trwong nudi ciy dén kha ning sinh
tong hop levan ciia B. subtilis natto D

Ham lugng levan (g/l)
Nguon Lactose 4,50 0,14 Nong do 150 18,60 + 0,47
carbon Maltose 5,64 + 0,22 sucrose (g/l) | 175 23,50 + 0,70
Sucrose 43,0+ 1,20 200 43,21 +£1,95
Glucose 0 225 53,24 + 2,00
Tinh bot 0,50 + 0,01 250 53,35 + 2,00
CMC 0,25 + 0,01 300 53,50 + 2,02
pH 5 46,44 +128 |Nhiétdo (°C) | 25 27,12+ 0,54
6 64,26 + 2,20 29 34,16 + 0,85
7 53,23+ 1,51 33 49,28 + 1,55
8 40,32 + 1,00 37 64,67 + 2,00
9 20,08 + 0,60 41 38,23+ 1,15
Thoi gian 10,5 30,20 + 0,09 Téc dolac | 160 46,32 + 1,38
(9io) 21,0 65,28 £2,26 | (vong/phat) | 180 65,68 + 2,08
31,5 60,04 + 2,02 200 74,56 + 2,01
42,0 55,03 + 2,32 220 70,12 + 1,78
52,5 45,06 + 2,15 240 54,25 + 1,38

Diém noi bat cua nghién cau la thoi gian 1én men thu nhan levan cia chang B. subtilis
natto D chi can 21 gid (65,28 g/l) trong khi b4o céo cua céc tac gia khac can 10 ngay ma ham
luong levan chi dat 42 - 52 g/l (Santos L.F.D. va cs, 2013; Shin I.L. va cs, 2005; Szwengiel A.
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va cs, 2004). Day la loi thé I6n caa ching khi 1én men san xuat levan trén quy mé cong
nghiép. Trong sé 5 ngudn carbon, B. subtilis natto D sir dung tét nhit sucrose dé sinh tng
hop levan tuong tu nhu cong bd caa Shin 1.L.va cs (2005), trong khi tir ngudn glucose khdng
thu duoc san pham nay.

3.2. T6i wu diéu kién sinh téng hop levan

Muc dich ctia nghién ctu 1a tim su twong tac déng thoi cua cac yéu té anh huong téi
sinh tong hop levan, nham xac dinh mai trudng tdi wu cho levan cao nhat. Véi 17 thi nghiém
duoc thiét ké bang phan mém tbi wu (bang 3.2), ham luong levan thu dugc thap nhat 51 g/l
(thi nghiém sb 3) va cao nhat 79 g/l (thi nghiém s 8).

Két qua phan tich phuong sai bang 3.3 cho thay ca 3 yéu té pH, nhiét do va thoi gian
déu anh hudng manh dén qué trinh sinh tong hop levan. Gié tri F cia md hinh 12 23,61 véi p =
0,0002 (p<0,05) nén dang mo hinh da lya chon la dung. Gia tri p cua “Khong tuong thich” 1a
0,2558 (p>0,05) cho thay mé hinh nay twong hop véi thuc nghiém. Phuong trinh hdi quy biéu
hién ham lugng levan mo ta anh hudéng cua cac yéu té doc 1ap (X1 — pH, Xz — nhiét do, Xs —
thoi gian) va cac mdi tuong tac gitta chiing duoc biéu dién nhu sau:

Ham lugng Levan = +69,80 + 6,38X; + 4,25X, + 3,38X3 + 7,25X1X, + 6,00X, X5 —
1,75X,X3 — 4,40X,% — 4,15X,2 — 2,403

Str dung phuwong phap ham ki vong dé tdi wu hoa qué trinh nudi cdy thu nhan levan bang
phan mém Design-Expert. Két qua tim dugc 43 phuong an thi nghiém trong d6 phuong an tot
nhét dé cuc dai ham muc tiéu du doan la: pH 7; nhiét do 40°C va thoi gian 24,6 gio. Khi do,
ham luong levan dat dugc trong cac diéu kién theo tinh toan 1a 81,02 g/l. Két qua nay co do
tuong thich cao so v6i kiém tra bang thuc nghiém (pH 7; 40°C; 24,6 gid; ham luong levan dat
80,83 g/l).

Béang 3.2 Ma tran thuc nghiém Box-Behnken va ham lwgng levan thu dwgc

TT | pH | Nhiétdd | Thoi gian Ham TT pH | Nhiétdo | Thoi gian Ham
(’C) (gio) lugng (°C) (o) lugng
levan levan
(9/M (9/n)
1 5 33 21 60 10 6 41 15 67
2 7 33 21 57 11 6 33 27 63
3 5 41 21 51 12 6 41 27 71
4 7 41 21 77 13 6 37 21 68
5 5 37 15 59 14 6 37 21 69
6 7 37 15 61 15 6 37 21 70
7 5 37 27 53 16 6 37 21 73
8 7 37 27 79 17 6 37 21 69
9 6 33 15 52
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Bang 3.3 Két qué phan tich phwong sai mé hinh t6i wu bang phin mém DX7.1.5

Thong s6 | Phuongsai | Chuan Muaccoé | Thongsé | Phuong | Chuan | Muc co

F nghia p sai F nghia p

M6 hinh 124,98 23,61 0,0002 X2.X3 12,25 2,31 0,1720

X1 325,13 61,43 0,0001 X1 81,52 15,40 | 0,0057

X2 144,50 27,30 0,0012 X5 72,52 13,70 | 0,0076

X3 91,13 17,22 0,0043 X3 24,25 4,58 0,0696

X1. X5 210,25 39,72 0,0004 Khéng 7,42 2,00 0,2558
X1.X3 14400 | 2721 | 10,0012 tt‘;‘l’gf

3.3. Két qua &g dung levan trong san xuat sita chua

Ché pham levan sau khi say (hinh 1A) dat chi tiéu vi sinh, hoa 1y dbi voi thuc pham
(bang 3.4). Do levan la polymer sinh hoc ¢6 nhiéu hoat tinh quy nhu: chong ung thu, giam
cholesterol, diéu hoa cac hoat dong mién dich trong co thé, do d6 ché pham levan c6 thé b
sung vao thuc pham dé san xuét thyc phim chirc ning, ting cudng sic khoe cho con ngudi.
B6 sung levan 1% (w/w) vao sita chua cho thdy san pham chira levan (hinh 1C) khdng thay
d6i mui, vi so véi ddi ching (sira chua khong chira levan — hinh 1B) nhung 1am két ciu sita
chua dong déu va 6n dinh hon. Vi vay, levan c6 thé dugc (ng dung trong san xuét cac san
pham sita chua chirc nang & quy mo 16n.

Bang 3.4 Két qua phan tich chi tiéu vi sinh vat va kim loai trong levan thanh

pham
TT | Chitiéuphan | Ponvi | Kétqua | TT | Chitiéu phan Ponvi | Kétqua
tich tich
1 Ham lugng 0/100g 98,5 6 | Coliforms CFU/g KPH
carbonhydrate
2 Ham luong 0/100g 0,5 7 | E.coli CFU/g KPH
protein
Asen pa/kg KPH 8 | Salmonella CFU/25¢g KPH
Chi pa/kg KPH 9 | B. cereus CFU /g KPH
5 | Tongsovi | CFU/g | KPH |10 |Tong s6 bao tir | Baoti/g | KPH
khuan hiéu khi nam men, moc

KHP: Khéng phét hi¢n

Hinh 3.1 San pham levan kho (A), sira chua ddi chirng (B) va sira chua bé sung levan (C)
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4. KET LUAN

Két qua nghién ctru da xac dinh dwoc diéu kién méi truong tdi wu cho sinh tong hop
levan cua chang B. subtilis natto D (80,83 g/l) bao gdm: sucrose (225 g/l), pH 7, nhiét do
40°C, téc @6 lac 200 vong/phit va thoi gian 24,6 gio. Levan thu nhan duoc dam bao an toan
vé sinh thuc pham va bude dau tng dung trong san xuat sita chua chirc nang.
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PHAN LAP VA TUYEN CHON CAC CHUNG VI KHUAN CO KHA NANG XU LY
NUOC THAI LANG NGHE CHE BIEN TINH BOT DONG RIENG

Poan Duy Thanh®
ABSTRACT

Activities of Canna edulis Ker. Starch Processing village have polluted the water environment. Because
of containing organic compounds, biological treatment is suitable. The target of this study is selection of
native Bacillus stains treating Canna edulis Ker. Starch processing village. 18 strains were isolated from
soil and wastewater samples. Form cell of 18 isolates were observed. The activities of extracellular
enzymes of 18 isolates were investigated. In total 18 isolates, C2, C3, N4, and C5 are positive rods and
secreted extracellular protease, amylase, xylanase, and CMC-ase. Testing COD values decreasing rate of
wastewater, biomass yield, and sedimentation rate, C5 decreased 27,03% COD values, high and fast
biomass yield, and good sedimentation with 7,5 ml/50 ml wastewater. In 3| bottle, COD values were
under 150 (mg/l) after 18 hours of treatment, sedimentation rate were 160 ml/1 | wastewater. From API
50 CHB Kit, C5 strain were identified as Bacillus subtillis with 96,6% similarity. C5 strains grew well in
the environment: KH,PO, (0.5 g/l), K;HPO,4 (1 g/l), KCI (0.1 g/l), MgSO, (0.5 g/l), FeSO, (0.008 g/l),
Saccarozo (10g/1), yeast extract (5 g/l), pH = 6, the temperature (30°C), shaking speed (200 v/p). C5
strains used as probiotics environmental remediation.

Keywords: Bacilus, identity, study.
TOM TAT

Lang nghé ché bién tinh bot dong riéng gay ra 6 nhidm nudc thai. Véi dac diém trong nudc thai co chira
hop chit hitu co do d6 viéc xir Iy bing phuong phap sinh hoc 1a phi hop. Muc tiéu nghién cau l1a tuyén
tron duoc chung vi khuan Bacilus ban dia c6 kha niang xtr 1y nudc thai lang nghé ché bién tinh bot dong
riéng. Tir 18 ching phan lap duogc tiénhanh quan sat hinh thai té bao va thir hoat tinh emzym phan giai
(tinh bot, protein, xylan, cellulozo) thu dwgc 4 chung 1a C2, C3, N4, C5 Ia truc khuan, gram dwong, phan
giai duoc céc loai co chat trén. Sau do,thir kha nang xir Iy 1am giam COD, tang sinh khéi, do té¢c d6 ling
truc tiép trén nude thai. Két qua chung C5 giam 27,03% luong COD, ting nhanh sinh khdi, téc d6 ling
7,5 ml/50ml nuéc thai. Mo rong quy mo I1&n binh 3l kha ning giam COD cua chung C5 dat dudi 150
(mg/1) sau 18 gio xir ly, tbe do ldng 1a 160 ml/11 nudc sau xt 1y. Dinh dang bang kit APl 50CHB chung
C5 thudc loai Bacillus subtilis voi do twong dong 96,6%. Ching C5 sinh truong tot trong méi truong:
KH2P0O4 (0.5 g/l), K2HPO4 (1 g/l), KCI (0.1 g/l), MgS04 (0.5 g/l), FeSO4 (0.008 g/l), Saccarozo (10g/1),
Cao nim men (5 g/l), pH = 6, nhiét d6 (300C), toc d6 14c(200 v/p). Dung ching C5 1am ché pham sinh
hoc xir ly méi truong.

T khéa: Bacilus, dinh danh, hoat tinh.
1. PAT VAN PE

Hién nay & nhiém nudc thai lang nghé ché bién tinh bot dong riéng dang cuc ki nghiém
trong. Nudc thai cua lang nghé san xuat tinh bot dong riéng trén ca nuéc co ndng do chat 6
nhiém cac chat hiru co rat cao. Nhing chi tiéu co ban nhu: do duc nudc thai, pH, mai, nong
db nito, photpho, COD, BOD5, SS, TS va vi sinh vat gay bénh tong sé 16n gap nhiéu lan tiéu
chuan cho phép. Vi vay, ap luc xtr Iy 6 nhiém va bao vé méi trudng lang nghé 1a rat cap thiét.
V& ban chét, thanh phan 6 nhim chi yéu trong ngudn thai nay l1a cac hop chat hitu co (tinh
bot, cellulose, xylan, protein,...) dé bi phan huy.

! Trudng Pai hoc Lam nghiép
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Trong cac bién phap sinh hoc xir 1y nuéc thai dic biét 1a nude thai 6 nhiém hiru co, vi
sinh vat 12 nhan té quan trong nhat va c6 tinh quyét dinh dén hiéu qua cua qua trinh xir ly. Boi
chdng 1a thanh phan chuyén héa cac chéat 6 nhidm trong nudc thai thanh cac cau tir khong 6
nhiém va 1am sach nudc thai.

Dé c6 thé 4p dung cong nghé vi sinh xt 1y nude thai bao vé mai truong lang nghé can
phai tim dugc cac chung vi sinh vat c6 kha ning thich (ng véi nudc thai dé chuyén héa nhanh
cac chat hiru co 6 nhidm. Vi vay t6i thuc hién dé tai: “Phan I1ap va tuyén chon céc chung vi
khuan cé kha ning xur 1y nuéc thai lang nghé ché bién tinh bot dong riéng”. Dé tai khi duoc
thuc hién s& cung cip co so khoa hoc ciing nhu thyc tién gidp xir 1y nuwéc thai bao vé mai
truong lang nghé ché bién tinh bot dong riéng.

2. MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu

Phan 1ap va tuyén chon dwoc cac chang vi khuan Bacilus ban dia c6 kha nang xu ly
nuéc thai lang nghé ché bién tinh bot dong riéng dé san xuat ché pham vi sinh xir 1y nuéc
thai.

2.2. Noi dung

Nghién ciru phan lap cac chang vi khuan ban dia thuoc gidng Bacillus.

Nghién ctiu tuyén chon chung vi khuan ban dia thudc gidng Bacillus c6 dic diém:

Nghién ctu thir nghiém kha nang xu 1y nudc thai trong phong thi nghiém véi quy mo
binh 3l.

- Pinh danh chung vi khuan duoc tuyén chon duoc bang phwong phép vi sinh, hoa sinh.

- Nghién ctiu khao sat cac diéu kién vé ngudn cacbon, nito, pH, toc do lic, nhiét do dé
chung vi khuan tuyén chon duoc cé kha nang sinh truong va tao bao tir tot nhat

2.3. Phwong phap nghién ciu
- Phuong phap khao sat chat lugng nudc thai - Phuong phap thir nghiém toc do lang
- Phuong phap phan 1ap cac chung vi khuan - Phuong phap tuyén chon

- Phuong phép thir nghiém kha nang xir ly - Phuong phéap dinh tén ching tuyén chon
nuéc thai & quy mé binh 3l bang kit sinh héa AP1 50 CH B.

- Phuong phap khao sét cac yéu té anh huong téi kha niang sinh truong va phat trién cua
chung dugc tuyén chon

3. KET QUA NGHIEN CcUU
3.1. Két qua khao sat chat lwgng nwéc thai

- Qua liy mau va phan tich cho ta thiy mac 6 nhiém nghiém trong can c6 céc bién phap
xu li ngay.
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3.2. Két qua phan lap céc chiing vi khuin

- Sau khi tién hanh phan lap, thu duoc céc chung bao gdm: C1, C2, C3, C4, C5, T1, T2,
T3,T4,V1,V2,V3, V4, N1, N2, N3, N4, Nb.

3.3. Két qua tuyén chen cac chiing vi khuan

- Sau khi quan sat hinh thai té bao va thir mot s6 hoat tinh emzym phan giai tinh bot,
protein, xylan, cellulozo ta thu dwoc 4 chung 1a C2, C3, N4, C5 dap tng dugc cac yéu cau
nhu 1a tryc khuan, gram dwong, tiét ra day du cac loai enzyme phan giai 4 loai co chat ké trén

- Tir 4 ching thu duoc tién hanh thir kha nang xir Iy 1am giam COD, ting nhanh xinh
khéi, téc @6 ling cua bun thai truc tiép trén nuéc thai. Qua khao sat cho thdy chung C5 cé kha
nang lam giam 27,03% lwong COD, téc ting sinh khéi cao gi4 tri OD 600 nm tai thoi diém 24
gio bang 2, toc d6 ling 7,5 ml bang trén 50ml nuéc thai sau xir Iy ban ling nhanh va mau
nudc trong.

~ ; .
BIEU PO: BIEN BOI GIA TRI COD THEO Hinh 1: Biéu
THOI GIAN CUA CAC CHUNG NGHIEN CUU dd khi ning
=000 xit Iy COD
= #0990 ——— 3 cua cac
£ 3999 chiing nghién
2000 ,
S clu
1000
0
0H 12H 24H 36H
THOT GIAN (gi®)
——C2 —0—C3 CS —0—N4

3.4. Két qua thir nghiém kha niing xir Iy nwéc thai & quy md binh 3l va thir nghiém kha
niing ling cia bun hoat tinh

Khi mo rong quy mo thi nghiém [én binh 31 kha nang giam COD cua ching C5 tang dat
gia tri dudi 150 (mg/1) sau 18 gio xir Iy. Kha ning lang 14 160 ml bun trén 11 nuéc sau xi Iy.

BIEU PO KHA NANG LAM GIAM COD s
CUA CAC CHUNG NGHIEN CUU .
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Théi gian
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Hinh 2: Biéu @6 kha ning xir ly nwéc thai | NT1 C5 MQ?2

cuaa cac chang nghién ciru 6 quy mé binh 3l Hinh 2: Két qua thir kha ning 1ing cia

cac chung nghién cuu
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3.5. Két qua phwong phap dinh danh bang KIT API 50CHB

- Tir két qua kit chuan sinh héa, tra phan mém API LAB Plus, ching vi khuan C5¢6 thé
phan loai nhu sau: Chung C5 thudc loai Bacillus subtilis véi d6 twong dong 96,6%.

3.6. Két qua khao sat kha niing sinh truéng va phat trién cia chiing dwoc tuyén chon

- Chung C5 sinh truong tao nhiéu sinh khdi nhét trong diéu kién moéi trudng nhu sau:
Khoang co ban: KHoPO, (0.5 g/l), KoHPO, (1 g/l), KCI (0.1 g/l), MgSO. (0.5 g/l), FeSO,
(0.008 g/1), Saccarozo (10g/l), Cao ndm men (5 g/l), pH = 6, nhiét d6 nudi 1a 300C, téc do lic
1a 200 v/p & diéu kién d6 s& cho thu sinh khdi tt nhét tai thoi diém sau 24 gio nudi va thu bao
tir t6t nhat tai thoi diém sau 72 gio nudi.
4. KET LUAN

- Phan Iap dugc 18 ching tir mau dat Iy tai lang nghé Minh Hong.

- Sau khi quan sat hinh théi té bao va thir mot s6 hoat tinh emzym phan giai tinh bot,
protein, xylan, cellulozo ta thu dugc 4 ching 1a C2, C3, N4, C5 dap ung duoc cac yéu cau
nhu 13 tryc khuan, gram duong, tiét ra day du cac loai enzyme phan giai 4 loai co chat ké trén

- TUr 4 chung thu duoc tién hanh thir kha nang xir ly lam giam COD, ting nhanh xinh
khéi, tbc do ldng cua bun thai truc tiép trén nudc thai. Qua khao sat cho thiy chung C5 c6 kha
nang 1am giam 27,03% lugng COD, téc ting sinh khéi cao gia tri OD 600 nm tai thoi diém 24
gio bang 2, téc d6 lang 7,5 ml bung trén 50ml nuéc thai sau xir Iy ban ling nhanh va mau
nudc trong.

- Khi m¢ rong quy mo thi nghiém 1én binh 31 kha nang giam COD cua chung C5 tang
dat gia tri dudi 150 (mg/l) sau 18 gio xur ly. Kha ning lang 1a 160 ml bun trén 11 nudc sau Xt
1y.

- Tién hanh dinh dang bang kit AP1 50CHB chung C5 thugc loai Bacillus subtilis véi do
tuong dong 96,6%.

- Két qua khao sat kha nang sinh truong va phét trién cua chung C5 cho thay chung C5
sinh truong tao nhiéu sinh khéi trong diéu kién méi trudng nhu sau: KH,PO, (0.5 g/l),
K,HPO, (1 g/l), KCI (0.1 g/l), MgSO, (0.5 g/l), FeSO,4 (0.008 g/l), Saccarozo (10g/l), Cao
ndm men (5 g/l), pH = 6, nhiét do nudi 1 30°C, téc d6 l4c 1a 200 v/p, & diéu kién d6 s& cho
thu sinh khdi tt nhit tai thoi diém sau 24 gio nudi va thu bao tir tét nhat tai thoi diém sau 72
gio nuoi.
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NGHIEN CUU NHAN GIONG LAN HOANG THAO KIEU TiM
(Dendrobium amabile) BANG PHUONG PHAP NUOI CAY IN VITRO

Kiéu Hiru Thao', Pham Nhat Thanh', Lé Thi Nga', Nguyén Thi Hién*
ABSTRACT

In the present study, a highly efficient micropropagation protocol using the seed embryo explants were
established in our laboratory for in vitro multiplication of Dendrobium amabile (Lour.) Obrien, 1909.
Results showed that the seed embryo explants were sterilized by 70% ethanol for 1 minute and 0.1%
HgCl, for 7 minutes. The protocorms were the best formed on Knops medium with supplement 100 ml/I
coconut milk + 100 ml/I ascitic potato + 30g/l sucrose + 7g/l agar 0.5mg/l Kinetin + 0.3mg/l BAP + 0,2
mg/l NAA, after 3 weeks of culture, the formed protocorm rate was 100%. The protocorms were
multiplicated on Knops with medium supplement 100 ml/I coconut milk + 100 ml/I ascitic potato + 30g/I
sucrose + 7g/l agar + 0.5 mg/l Kinetin + 0.3 mg/l BAP + 0.1 mg/l NAA, the multiplication coefficient
reached 12,57. Multiple shoots were formed on Knops with medium supplement 100 ml/I coconut milk +
100 ml/I ascitic potato + 30g/l sucrose + 7g/l agar + 0.3mg/l Kinetin + 0.5 mg/l BAP + 0.3 mg/l NAA,
after 4 weeks of culture, the average of 3.67 shoots per explant. The elongated shoots were incubated in
rooting medium (Knops + 100 ml/l coconut milk + 100 ml/I ascitic potato + 30g/l sucrose + 7g/l agar +
0.3 mg/l NAA + 0.1 mg/l IBA) and cultured 12 days for rooting. The rate of rooting shoot was 100% and
average of 4.9 roots per shoot. The complete plantlets were successfully acclimatized on 2 weeks. The
rate of survival tree 97.67% after 6 weeks planted on 70% crushed coconut fiber + 30% dried seaweed.

Key words: Dendrobium ochraceum de Wild; in vitro; micropropagation

TOM TAT
Tir nguon vat liéu khoi dau 1a phoi hat dugc tach tir qua, da xay dung thanh cong quy trinh tao cay con
Lan Kiéu tim bang ky thuat nudi cdy in vitro. Két qua cho thdy, méi truong dinh dudng (Knops + 100
ml/l ND + 100 ml/I dich chiét khoai tay + 30 g/l sucrose + 7g/l agar) b sung 0,5 mg/I Kinetin + 0,3 mg/I
BAP + 0,2 mg/l NAA cho ty & mau tao thé chdi dat 100% sau 4 tuan nudi cay. Moi tru’ong dinh dudng b
sung 0,5 mg/l Kinetin + 0,3 mg/l BAP + 0,1 mg/l NAA cho hé s nhan nhanh thé choi dat 12,57 lan/4
tuan. Mai truong dinh dudng bd sung 0,3 mg/l Kinetin + 0,5 mg/l BAP + 0,3 mg/l NAA cho hé s6 nhan
nhanh chéi dat 3,67 lan/4 tuan. Mai truong dinh dudng bd sung 0,3 mg/l NAA + 0,1 mg/l IBA, ty 1& chdi
ra ré dat 100%; 4,9 ré/cay; ré map. Huin luyén cy 2 tuan & nha ludi sau do trong cdy con 70% xo dira
nghién nho + 30% rong bién khd cho ty 1& cay sbng 97,67% sau 6 tuan, 14 xanh dam, ré an lan t6t vao gia
thé.
Tir khoa: Dendrobium amabile; in vitro; lan Hoang thao Kiéu tim; nhan giong.

1. PAT VAN PE

Lan Hoang thao Kiéu tim 12 mot loai dac hiru rat dep cua Viét Nam (mai chi gip duoc &
Huéng Hoa - Quang Tri va Chu Pah- Gia Lai), séng phu sinh (séng bam trén than va canh
cay g6 trong rung ram nhiét déi thuong xanh mua mua am, & do cao khoang 900m). Lan
Hoang thao Kiéu tim 1 loai c6 dang cay va hoa dep, duoc yéu thich tréng lam canh.

Lan Hoang thao Kiéu tim c6 ngudn gen quy hiém, c6 muc de doa bac R trong sach do
Viét Nam, déy 1a loai c6 dang ciy va hoa dep, duoc yéu thich tréng lam canh. Hién nay gidng
lan nay 1a dbi trong dugc bao vé trong thién nhién cua khu rirng cam Gia Lai, can gap rat thu
thap cdy séng dem vé trong trong vuon thuc vat dé giit ngudn gen va nhan giéng lam
canh.Cho t6i nay chwa c6 bat ky nghién ctiru nao vé k§ thuat nhan gidng, nudi trong cua loai

! Trudng Pai hoc Lam nghiép
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Lan Hoang thao Kiéu tim quy hiém nay & Viét Nam. Vi vay, nghién cau nhan gidng Lan
Hoang thao Kiéu tim bang k§ thuat nuéi cdy in vitro nham tao duoc s lwong cdy Ion trong
thoi gian ngan 12 viéc 1am that sy can thiét.

2. MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu

Xay dung duoc ki thuat nhan gidng lan Hoang thao Kiéu tim bang phuong phéap nudi
cay in vitro hoan chinh.

2.2. Noi dung
(1) Tao thé chdi in vitro lan Hoang thao Kiéu tim;
(2) Nhan nhanh thé chéi in vitro lan Hoang thao Kiéu tim;
(3) Nhan nhanh chéi va kich thich tiang trudng chdi;
(4) Tao ré in vitro;
(5) Huan luyén va tréng cay con ¢ vudn uom;
2.3. Phwong phap nghién ciu

Qua lan Hoang thao Kiéu tim gia duoc rira dudi voi nudc chay, ngdm trong dung dich
xa phong lodng, rira sach xa phong. Khu tring bang con 70% trong 1 phat va khur tring
tiép bang dung dich HgCl, 0,1% trong 7 phut. Trang lai qua bang nudc cat vo tring 3 + 5 lan,
tham khd qua bang gidy thim vé triing. Tach doi qua lay phi ciy vao méi truong nudi ciy khoi
dau. Sau 3 + 4 tuan nudi, phdi nay mam tao thé chdi; ciy chuyén thé chdi sang cac méi truong
nhan nhanh thé chdi. Cay chuyén thé chdi sang cac mdi truong tao chdi, cdy chuyén chdi sang cac
mdi trudng nhan nhanh chdi. Tach riéng ting choi dé cay chuyén sang méi truong kich thich ting
truong chdi. Chon nhiing chdi 6 chiéu cao > 3 cm cdy sang mdi trudng ra ré dé tao cay hoan
chinh. Cay con duoc huan luyén tir 1+ 4 tuan trong nha ludi, sau d6 dugc rira sach thach va tréng
trén cac gia thé khéac nhau.

3. KET QUA NGHIEN CcUU
3.1. Tao thé chdi in vitro lan Hoang thao Kiéu tim

Sau khi duoc khtr triing, phéi duoc ciy vao cac méi truong nudi cdy khai dau khéc nhau,
sau 2 + 3 tuan nudi phdi tai sinh tao thé chdi. Két qua cua thi nghiém nghién ciru anh huong
ciia NAA (0 + 0,5 mg/l) két hop véi Kinetin (0 < 0,5 mg/l) va BAP (0 + 0,5 mg/1) dén kha ning
tao thé chdi cho thdy: & cac méi truong déu cho ty 1é miu tao thé chdi cao (60 + 100%), tuy
nhién hiéu qua tao thé chdi & cac méi trudng 1a khéc nhau. Khdng bd sung chat diéu hoa sinh
truong vao moi truong nudi cay thi ty 16 mau tao thé chdi chi dat 60%. Khi bd sung thém céc
chat diéu hoa sinh trudng vao méi trudng nudi cay thi ty 16 mau tao thé chdi ting 1én mot céch
rd rét. Str dung t6 hop 0,5 mg/l Kinetin vai 0,3 mg/I BAP va 0,2 mg/l NAA cho ty 1& mau tao
thé chdi cao nhat (100%) sau 3 tuan nudi; thé chdi nhiéu, tron, map, xanh dam, sinh truong
nhanh (Bang 1).

363



Bang 1. Anh hwéng cia cac chét diéu hoa sinh truéng dén
kha ning tao thé chéi tir phoi hat

Chat diéu hoa sinh trugn o 16 ma P
CNTN (mg/l) ’ 511 'fh?iaﬁaﬂai Déc diem the chol
Kinetin | BAP | NAA | tuin (%) (sau 4 tuan nuor)
bC 0 0 0 60,00 Thé chdi it, mau vang
CT1 0,1 0,2 0,1 66,67 Thé chdi it, nho
CT2 0,5 0,3 0,2 100,00 Thé chdi map, nhiéu, xanh dam
CT3 0,3 0,3 0,5 80,00 Thé choi map, xanh nhat
CT4 0,2 0,5 0,1 73,33 Thé chéi it, mau vang

3.2. Nhan nhanh thé chéi in vitro lan Hoang thao Kiéu tim

Thé chdi 6 tuan tudi (map, kha xanh) duoc cay chuyén vao moi truong dinh dudng co
ban Knops bo sung t6 hop céc chat diéu hoa sinh trudng khac nhau. T thi nghiém tién hanh
Vvéi 6 cong thie vé anh huong cua Kinetin (0 + 0,5 mg/l) t6 hop véi BAP (0 + 0,3 mg/l) va
NAA (0,1 + 0,3 mg/l) cho thdy: & hau hét cac méi truong déu co hé sé nhan thé chdi rat cao
(6,11 + 12,57 lan). Tuy nhién, hiéu qua nhan nhanh & cac méi trudng thi nghiém 1a khdng
nhu nhau, trong d6 sir dung t6 hop 0,5 mg/l Kinetin véi 0,3 mg/l BAP va 0,1 mg/I NAA cho
hé s6 nhan nhanh cao nhat (12,57 lan/4 tuan); chat luong thé chdi tot (map, phat trién khoe,
mau xanh dam, déng déu) (Bang 2).

Bang 2. Anh hwéng cia cac chit diéu hoa sinh truwéng dén
kha ning nhan nhanh thé chdi

Chét diéu hoa sinh truéng | Ha sé nhan
CTTN (mg/l) thé choi Dic diém thé chdi
Kinetin | BAP NAA (lan)

bC 0 0 0 6,11 Thé choi nho, mau xanh nhat

KT1 0,3 0,3 0,1 8,33 Thé chdi nho, mau xanh nhat

KT2 0,3 0,3 0,2 9,22 Thé choi mép, xanh dam, dong déu
KT3 0,5 0,3 0,1 12,57 | Thé choi map, xanh dam, dong déu
KT4 0,1 0,2 0,3 10,22 | Thé choi map, xanh dam, dong deu
KT5 0,5 0,3 0,3 9,44 Thé chdi nho, xanh nhat

3.3. Nhan nhanh chéi va kich thich ting truéng choi

Thé choi khi méi cay chuyén la cac hat c6 dang hinh cau, duong kinh nho, mau xanh
nhat. Sau 4 tuan nudi cay dudi diéu kién nhiét do va anh sang thich hop chdng dan phét trién,
tir cAc hat dang hinh cau bit dau xuét hién cac chdi non voi 1-2 14 nho. Cac cum chdi nay
duoc tach ra va ciy va cac binh méi truong nhan chdi khac nhau.

Két qua thi nghiém duoc tién hanh véi 06 cdng thic vé anh huong cua BAP (0,3 + 0,5
mg/1) phdi hop voi Kinetin (0,3 + 0,5 mg/l) va NAA (0,1 + 0,3 mg/l) cho thay: & hau hét cac
moi truong déu c6 hé sé nhan chdi khé cao (1,8 + 3,76 1an/4 tuan). Tuy nhién, hiéu qua nhan
nhanh chdi & cac méi trudng khac nhau 1a khong nhu nhau: sir dung té hop 0,5 mg/l BAP
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phéi hop véi 0,3 mg/l Kinetin va 0,3 mg/l NAA cho hé sé nhan nhanh cao nhat (3,76 lan/4
tuan); chat lugng chdi tét (Chdi map, mau xanh dam, dong déu) (Bang 3).

Bang 3. Anh hwéng caa cac chat diéu hoa sinh trwéng dén kha ning nhan nhanh chdi
lan Hoang thao Kiéu tim

CTTN Chit diéu hoa sinh Hé¢ §6 nhin Pic diém chodi nhan
truéng (mg/l) choi (1an)
BAP | Kinetin NAA
bC 0 0 0 1,00 Choi nho, mau xanh nhat, ngan
PGl | 0,3 0,3 0,1 1,80 Choi nho, mau xanh nhat, ngan
PG2 | 03 0,3 0,3 2,07 Choi nho, mau xanh nhat
PG3 | 05 0,3 0,1 3,33 Choi map, mau xanh dam, dong déu
PG4 | 05 0,3 0,3 3,67 Choi map, mau xanh dam, dong déu
PG5 | 0,3 0,5 0,1 3,00 Choi map, twong d6i dong déu
PG6 | 03 | 05 03 313 Choi map, mau xanh dam, tuong
doi dong deu
PG7 | 05 05 0,1 2,80 Choi nho, mau xanh nhat
bG8 | 05 0,5 0,3 2,60 Choi nho, mau xanh nhat, ngan

3.4. Tao ré in vitro

Lya chon cac chdi map, kich thude > 3 ecm cdy chuyén sang méi trudng tao ré. Sau 10 +
14 ngay nudi cac chdi in vitro bat dau ra ré. Trong cac méi truong ¢d bd sung cac chat diéu
hoa sinh truéng khéc nhau, ty 1& chdi ra ré ¢ cac cong thice dat kha cao (63,33% + 100%); sd
ré trung binh/chdi dat 2,73 + 4,9. Khdng bd sung chit diéu hoa sinh trudng, ty 1& chdi ra ré chi
dat 23,23% va s6 ré/chdi 1a 1,63. Nhung khi bo sung chit diéu hoa sinh truong nhém Auxin
thi hiéu qua ra ré cua chdi ting 1én 6 rét. Cong thire moi trudng bod sung 0,3 mg/l NAA két
hop véi 0,1 mg/l IBA thich hop nhét cho sy phét sinh ré, ty 1& choi ra ré & méi truong nay dat
100%; 4,9 ré/chdi, ré map, xanh dam (Bang 4).

Bang 4. Anh hwéng cia chit diéu hoa sinh truéng dén
kha ning tao ré in vitro lan Hoang thao Kiéu tim

Chat PHST (mg/l) | Ty1¢chdira | S6ré PR
CTTN NAA BA ré (%) TB/ chdi Dic diém cua ré

bC 0 0 23,33 1,63 Ré& manh, mau vang nhat
R1 0,1 0 76,67 3,23 Ré& manh, mau xanh nhat
R2 0,3 0 93,33 4,70 RE map, xanh dam

R3 0 0,1 83,33 4,30 RE trung binh, xanh nhat
R4 0 0,3 96,67 4,07 R& map, xanh dam

R5 0,3 0,1 100,00 4,90 RéE map, xanh ddm

R6 0,1 0,3 73,33 3,33 Ré trung binh, mau xanh nhat
R7 0,2 0,1 86,67 3,37 Ré trung binh, mau xanh nhat
R8 0,1 0,2 63,33 2,73 R& manh, mau vang nhat

365



3.5. Hudn luyén va tréng cay con & vieon wom

Cay con in vitro duoc huin luyén trong 2 tuan, sau do rira sach thach va trong trén cac
loai gi& thé khac nhau. Két qua nghién ctu sau 06 tuan trong cay vai 08 cdng thuc thi nghiém
cho thay gia thé 70% xo dira nghién nho + 30% rong bién kho cho ty Ié cay séng 97,67% sau
6 tuan, 14 xanh dam, ré an lan tot vao gia thé (bang 05).

Bang 05. Anh hwéng cia loai gia thé ra ciy dén kha ning sdng ciaa cay con

CTT Loai gia thé Ty I¢ cay Pic diém ciy con
N song (%) _
GT1 Xo dura Xe soi 85,33 Lia, xarllh dam, ré an lan kém vao
giéd the
GT 2 Xo dura nghién nho 90,67 Lia, xar;h dam, ré an lan kha tot vao
gié the
GT3 Rong bién 87.67 Lia, Xa?h dam, r€ an lan kha tot vao
gié the
50 % Xo dua xé soi + L4 xanh dam, ré an lan kha tot vao
GT 4 | 509 Rong bién kho 9234 | s thé
80 % Xo dua xé sgi + L4 xanh dam, ré an lan kh4 t6t vao
GTS 1200 Rong bién kho 94,67 gia the
50 % Xo dira nghién nho L4 xanh dam, r& an lan kha tdt vao
GT6 | | 5006 Rong bién kho B33 | i the
70 % Xo dira nghién nho L4 xanh dam, ré in lan tot vao
GT7 | 1 300 Rong bién kho BT | gig thé
0 \ z - 0, r A X w r LA \
GTS 50 A)‘ Xo dl_rfjl Xé S7(,)'I 50 % 93.33 L?, xar;h dam, re an lan kha tot vao
Xo dura nghién nho gia the

Hinh. Anh cac giai doan chinh trong quy trinh nhan gidng Lan Hoang thao Kiéu tim in vitro
A: Binh thé chdi nhan nhanh; B: Binh chdi nhan nhanh;
C: Cay in vitro hoan chinh; D: Khay cdy con sau 6 tuan trong trén gia thé.
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4. KET LUAN

Di xay dyng thanh cong quy trinh k¥ thuat nhan giéng Lan Hoang thao Kiéu tim bing
phuong phap nudi cdy in vitro. Vi quy trinh ndy, ty 1& mau tai sinh thé choi dat 100% sau 4
tuan nuéi. Trong méi trudng nhan nhanh thé chdi, hé s6 nhan thé chdi dat 12,57 1an/4 tuan Vi
chét luong thé chodi tét. O méi trudng nhan nhanh chdi cho hé s nhan chdi dat 3,67 1an/4
tuan. COn & moi truong tao ré c6 100% sb chdi ra ré, 4,9 ré/ choi, ré map, xanh dam. 97,67%
cay sdng sau 6 tuan trong cay trén gia thé 70% xo dira nghién nho + 30% rong bién kho, cay
con ¢6 14 xanh dam, ré an lan t6t vao gia thé.
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NGHIEN CUU KY THUAT NUOI TRONG NAM LINH CHI PO (GANODERMA
LUCIDUM) TREN THAN CAY GO

Vii Thi Phwong Thao®, Bui Thi Twoi’, Pham Vin Hung?,
Nguyén Thi Hong Gam'

ABSTRACT

Cultivation techniques of Ganoderma lucidumon wood trunk have been completed research. According to
the research results, Ganoderma lucidum is sterilited by soaking in alcohol 70% for one minute for the
highest cleaning rate, about 92,5%. Formula 2 level multiplication substrate is 50% sawdust + 50% rice
bran, mycelium capability highest spread, mycelium think and good. Finding have shown that Acacia is
good for Ganoderma lucidum with diameter about 15 - 17cm, dimension of hole is 1,0 x 2,5 cm and was
care in conditions of humidity 90 - 95%, light 400 - 500lux.

Keywords: Ganoderma lucidum., aquaculture, wood trunk

TOM TAT
Ky thuat nudi trong ndm Linh chi do trén than cay gd da dwoc nghién ciu hoan chinh. Theo két qua
nghién ctru thu dugc, phuong thirc khir tring qua thé nAm bang cach ngam qua thé trong con 70°trong 1
phut cho ty 16 mau sach cao nhit 92,5%. Cong thirc nhan gidng cép 2 1a 50% mun cua + 50% cam gao
cho kha ning an lan hé soi cao nhét, hé soi ndm day va khoe. Khi cdy giéng vao cac loai cay gd khac
nhau thi gb keo cho kha ning in lan hé soi va ra qua thé tét nhit & dwong kinh gd 15 -17cm, kich thuéc 15
ciy giéng 1a 1,0 x 2,5 cm , qua thé niam Linh chi d6 trén gd cho chét lugng tét hon trén mun cua va dugc
chim soc & diéu kién do 4m 90 + 95%, anh séang 400 + 500lux.
Tir khéa: Nam Linh chi, nuéi trong, than cay go

1. PAT VAN PE

NAam Linh chi do duoc xép vao nhém thudc bd thuong pham va chiém duoc vi tri cao
trong lich sir y hoc ¢ truyén. Vi vay, né khong phai vi thudc xa la vai cac thay thudc.

bong y coi nam Linh chi d6 1a "Vua cua cac loai thao dugc", tham chi goi no la "NAam
bat ta". Loai ndm quy nay c6 kha ning tang cudng hé mién dich, chéng ung thu, chira cac
bénh tim mach, tiéu duong [5], lam diu than kinh, chéng di ung va viém [1; 7].

Nho nhitng gia tri dinh dudng va duoc hoc ma chling ta can tim ra phuong phap nudi

tréng ndm Linh chi d6 mot cach hop i nham nang cao nang suat va chat lugng caa nam
Linh chi do. Thay vi, sir dung mun cua hoic cac phé pham ndng nghiép dé lam nguyén liéu
trong nam Linh chi d6 theo cachtruyén théng, cdy nam khéng to, vi ding ciing khéng cao.
Dic biét & cac khu vuc mién ndi lai khé kiém mun cua theo ding yéu cau. Chinh vi vy,
nhoém ching t6i da thuc hién d& tai: “Nghién ciru kj thudt nudi trong nam Linh chi dé
(Ganoderma lucidum) trén than cay gé” nhim nang cao ki thuat nudi trong nim Linh chi
trén cay go dac biét 1a khu vuc mién ndi, tao ngudn duoc lidu quy co gié tri kinh té, nang cao
thu nhap cho nguoi dan gop phan thuc day x6a doi giam nghéo & khu vic mién ni.

! Truong Pai hoc Lam nghiép
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2. MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu nghién ciru
2.1.1. Muc tiéu chung
Xay dung dugc ki thuat nudi trong nim Linh chi do trén than cay gd.
2.1.2. Muc tiéu riéng

Xac dinh cac loai gb cay, duong kinh g, kich thudc 16 cdy, ché do cham soc dén kha
nang an lan hé sgi va ra thé qua nam Linh chi do.

2.2. Noi dung nghién ciu
e Phan Igp va nhan gidng Linh chi dé

- Nghién ctru ky thuat phan 1ap gidng tir qua thé nam Linh chi do.

- Nghién ctiu k§ thuat nhan giong Linh chi do.

- Nghién ctru dénh gia kha ning an lan hé soi nam Linh chi d6 phan lap va gidng nhap ve.
e Nghién citu ky thudt nuéi trong ndm Linh chi dé (Ganoderma lucidum) trén than cay gé

- Nghién ctu anh huéng cua loai gd, dudng kinh g, ché o6 cham soc dén kha nang
nudbi trong nam Linh chi do.

- Nghién ctu kha ning an lan cia hé soi ndm va chit lugng qua thé khi cdy trén min
cua va cay trén go.

2.3. Phwong phap nghién ciau

— Qua thé i
K tring:

| Thin cy g (Keo, ngéi, thong) |

Catkhic: 1-1,2m )
Xty g8 : Quyét Dueimg kinh: DC: Dung nwoc cat
véi 2 dau | CT1:5-Tem . .2
2 - T2 10- Lo C;Tl_ }au qua the
Khoan I5: [ Than caygd taichét | CT3:15- 17em bang con 70° . . i 2
CT1: 0,5 2,0cm CT2: Ngim qua thé | |Nhan giong cap 1.

CT2:0,5x2,5cm
CT3:1,0 % 2,0cm

frong cén 70° trong Mai tneomg: 30 gL sucrose + 7 gL agar +

CT4: 1,0x 2 5em Than cay g8 & 1 phit 100, dmng dich khoai tay
- cay giong
Trét xi mang kin bé
mit, xép u dong, - -
wom Soi . - ap 2.
- Than cay da cé Ché d§ chim soc N go;] ,g Ciip
hé sqiném snlan | |PC: Khong twéi/ dnh sing ty nhién BC: 100% Mun cra
CT1:85% -90%200-300x CT1: 50% Mun cwa + 50% cam gao
l'_' CT2: 90%-95%/200-300kx u . 0 . & .
— - — CT3: 85%-00%/400 -500hx CT2: 50% Mun cwra + 50% cam ngo
Qua the kb6 nam Quathé fwoi adm | | oy o095 059400 500k CT3: 50% Min cwra+ 23 % cam gao + 23 % cém ngd
Lihchido [P Lok chi d e S0 bcam gao T o) o cam g

So @6 nudi trong nam Linh chi trén than cay gé So dd phan 1ap va nhan giéng nim
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan l1ap va nhan giong Linh chi dé

3.1.1. Phan ldp giéng géc tir qud thé

Qua bang 3.1 ta thady CT2 ngadm qua thé nam Linh chi do trong con 70° trong 1 phdt 1a
cong thie thi nghiém t6t nhat cho ty 16 mau sach cao nhat (92,5%).
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Bang 3.1. Phan lap gidng géc tir qua thé

CTTN Ty 18 miu sach (%) Ty 18 mau nhiém (%)
bC 0 100
CT1 34,5 65,5
CT2 92,5 75

3.1.2. Nhan giéng cdp 2 ndm Linh chi dé

Bang 3.2. Kha ning én lan hé sgi nam cip 2

Kha nang in lan hé sgi (cm)
CTTN - : -
4 ngay 8 ngay 12 ngay
bC 1,0 1,4 1,8
CTl 25 35 48
CT2 1,2 2,0 2,5
CT3 1,8 2,6 3,2

Cong thiic nhan giéng cap 2 thich hop nhat 14 CT1 (50 % mun cua + 50 % cam gao)
cho kha ning an lan hé soi 1a cao nhat, hé soi nam day.
3.2. Nghién ciru danh gia kha niing in lan hé soi ciia giong nim Linh chi d6 phan 1ap va
giong nhap veé
Bang 3.3. Nghién ciru danh gia kha nang in lan
hé sgi giéng phan lap va giong nhap vé

Kha nang in lan hé sgi (cm)
CTTN : . N
10 ngay 20 ngay 30 ngay
PL 6.4 9.1 124
NV 5,8 8,5 11,2

Qua bang 3.3 ta thdy kha nang an lan hé soi nam trén gidng phan lap nhanh hon trén
giong nhap vé. Nhu vay, hé soi nam Linh chi dé phan lap c6 kha ning in lan hé sgi nhanh
hon hé sgi nAm Linh chi d6 nhap ve.

3.3. Nghién ctru dnh hwéng cia loai cy gb dén kha ning in lan hé sei nAm

Bang 3.4. Kha ning in lan hé sei nam Linh chi d6 trén cac loai gb

. x Kha ning dn lan hé sgi (cm)
Loal go . ; N N
10 ngay 20 ngay 30 ngay 60 ngay
Keo 10 25 3.6 2.9
Thong 0,2 0,8 1,0 1,5
Ngai 0,5 1,2 1,7 3.4

Ta thiy gd keo hé soi nAm phat trién manh nhat so véi gd cay théng va cay ngéi sau 60
ngay hé soi nAm di 4n lan 5,5cm. Nhu vay, Nim Linh chi d6 ¢6 kha ning an lan hé soi manh

nhét trén gd cay keo sau do dén cay ngai.(Hinh1)
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3.4. Nghién cttu anh hwéng cia dwdong kinh g dén kha ning éin lan hé s¢i ndm Linh chi do

Bang 3.5. Anh hwéng cia dwong kinh g6 dén sy én lan cia hé sgi nam Linh chi d6

Pwong kinh Kha nang in lan hé sgi
Loai cay cay gb (cm)
(cm) 10 ngay 20 ngay 30 ngay 60 ngay
2-7 15 25 3.6 2.9
Keo 10-15 1,2 15 2,5 41
15-17 1,0 1,7 2,0 2,4
5-7 0,5 1,2 1,7 3,4
Ngi 10-15 0,5 1,2 1,7 2,1
15-17 0,2 0 0 0
5-7 0,2 0,5 13 15
R 10-15 0,2 0 0 0
Thong 15-17 0 0 0 0

G keo ¢ duong kinh 5 - 7 cm tdc d6 an lan ciia hé soi nAm 60 ngay 1a (5,5 cm) nhanh nhat
so voi 2 duong kinh con lai.

Nhu vay, hé soi nam phat trién manh nhat trén than cay keo, hé soi day, hé soi khong
mac bénh sinh li s¢gi nam.

3.5. Nghién ctru dznh hwéng ciia kich thuére 16 cAy dén kha ning in lan hé sgi
G4 cay duoc chon dé danh gia 1a gd cay keo (duong kinh: 10 - 15 cm).

Bang 3.6. Anh hwéng ciia kich thuéc 1§ ciy dén kha ning dn lan hé soi

CTTN \ Kha n{}ng an lan hé S({’i(cm) \
10 ngay 20 ngay 30 ngay 60 ngay
CT1 0,7 1,2 2,3 4,2
CT2 1,2 2,2 3,7 55
CT3 1,3 2,5 3,6 5,8
CT4 2.2 31 44 7.2

Tir bang 3.6 ta thay CT4 cho kha ning n lan hé soi ciia nAm Linh chi do trén than cay
g6 nhanh nhét sau 60 ngay hé soi ndm da an lan 7.2 cm.

3.6. Nghién ctru anh hwéng cia loai g§ dén kha niing ra qua thé nam Linh chi dé

Biang 3.7. Anh hwéng cia tirng loai gé dén kha ning ra qua thé cia nam Linh chi d6

Thoi gian TB | Thoi gian TB | Puong Do day Khbi
Loai g5 ra qua thé thu hé! qua kinh TI:% TB qué lu’qr}g T;B
: (ngay) the qua thé thé qua thé
(ngay) (cm) (cm) (9)
Keo 48 22 16,18 0.95 29.0
Théng 0 0 0 0 0
Ngai 62 70 8,62 0,83 51,0
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Qua thé ndm Linh chi do trén gd keo cho chat lwong qua thé tét nhat. Keo hoan toan
thich hop cho trong nim Linh chi d6 trén gd.

3.7. Nghién citu anh hwéng cia dwong kinh cay g6 dén kha niing ra qua thé

Bang 3.8. Anh hwéng cia dwong kinh cay gé dén kha niing ra qua thé

Thoi gian TB Thoi gian TBg buog kl’nr} bo day '!'B Khéi luqng
CTTN ra qua thé thu hai quathé | TB qua thé qua thé TB qua thé
(ngay) (ngay) (cm) (cm) (9)
CT1 45 48 8,0 0,75 48,5
CT2 52 57 10,84 11 59,18
CT3 67 12 15,56 16 61,24

CT3 cho d6 day, duong kinh, khoi lugng TB qua thé 16n nhat so véi CT1 va CT2.

Nhu vay, chat luong qua thé nAm Linh chi do trén duong kinh cdy cang 16n thi cho chat
luong qua cang tét. Tuy thoi gian thu hai 1au hon nhung cho chat lugng qua tét hon rat nhiéu
S0 Vi gb cay c6 duong kinh bé.

3.8. Nghién ctru anh huéng ciia Kich thwéc 16 dén kha niing in lan hé soi

Bang 3.9. Anh hwéng ciia kich thuwéc 1§ cAy dén kha ning dn lan hé soi

Thoi gian 'I:B Thoi gian TB | Puong kinh | Do day TB | Khéi luong
CTTN raquathé | thu hdiquathé | TBquathé | quathé | TBquathé
(ngay) (ngay) (cm) (cm) (9)
CT1 80 89 10,26 0,9 50,74
CT2 75 78 12,58 1,1 58,32
CT3 74 75 12,72 1,2 57,44
CT4 67 12 15,58 16 61,78

Qua bang 3.9 ta thdy CT4 kich thuéc 156 cdy giéng (1,0 x 2,5 cm) cho chat luong qua
thé nam Linh chi d6 trén than cay gd la tét nhat.

3.9. Nghién ctru kha niing in lan ciia hé s¢i nAm khi cdy trén min cwa va cdy trén gb
Bang 3.10. Kha ning in lan cta hé sgi nAm trén mun cwa va trén ciy gb

Gé: Cay keo (Pwong kinh: 10 -15 cm)

Kha ning in lan hé s¢i (cm)
CTTN - - -
10 ngay 20 ngay 30 ngay
Than go 1,2 1,5 2,5
Mun cua 5,8 8,5 11,2

Kha niang an lan hé soi cua ndm Linh chi dé trén mun cwa nhanh hon khi cay ndm
Linh chi do trén than cay go.
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3.10. Nghién ctru chét lwgng qua thé nim Linh chi dé ciy trén min cwa va cy trén gé.

Bang 3.11.Nghién ciru chét lwong qua thé niAm linh chi dé

Thai aian Thoi gian Puong 56 da Khéi Khéi
918N | 1B thuhai | kinh TB 2 98Y 1 1rong TB | luong TB
CTTN TBra qua , 2 , 2 B qua , 2 , 2
thé (ngay) qua\the qua thé thé (cm) qua. the C{U'fl: the
(ngay) (cm) tuoi (g) | kho (g)
Trén gb 67 72 15,58 16 618 30,5
Mun cua 35 32 7,6 0,65 455 15,2

Qua thé nam Linh chi d6 trén than cay gd c6 chat lugng tét hon qua thé niAm Linh chi do
trén mun cua.

3.11. Nghién ciru anh hwéng cia diéu Kién phong nudi dén kha ning ra qua thé caa nam
Linh chi @6 trén than cay gé

Bang 3.12. Anh hwéng cia diéu kién phong nudi trong dén kha ning ra qua thé

Puwong kinh TB Khéi lwong TB qua
CTTN qua thé thé twoi Pic diém qua thé
(cm) (9)

bC 4,54 14,9 Nho,mép nhan
CT1 8,08 28,9 Can dbi, mép nhan
CT2 9,48 39,3 Can ddi, mép nhan
CT3 8,34 30,5 Can d6i, mép nhan
CT4 15,6 45,64 Cén ddi, mép nhin

Diéu kién nubi trong nAm Linh chi do trén than cay gd thich hop nhat Ia cong thac CT4
(90 % - 95 %/400 - 500 lux)

4. KET LUAN
< Phan lap va nhén gidng.
+ CT khtr triing t6t nhat: Ngam qua thé nim Linh chi d6 trong con 70° trong 1 phit.
+ CT mdi trudng nhan gidng cap 2 thich hop nhat (50% mun cua + 50% cam gao).

+ Hé soi nim Linh chi d6 phan 1ap kha ning an lan hé soi nhanh hon hé soi nam trén
than cay go.

«% Nudi trong nAm Linh chi dé trén théan ciy g
+ Loai than cay gd kha ning an lan hé sgi manh nhét sau 60 ngay la gd keo.

+ Puong kinh gd keo cho kha niang an lan hé soi nhanh nhat 145 - 7 cm.

+ Kich thudce 16 cay gidng phu hop nhat 1a 1,0 x 2,5 cm.
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+ Loai than cay gd cho chat lwong qua thé nim Linh chi d6 cao nhét 12 gd cay keo.
+ Puong kinh gd keo (15 - 17 cm) cho chét luong qua thé ndm Linh chi do cao nhat.
+ Kich thudc 16 cay gidng nim Linh chi d6 phu hop nhat 1a 1,0 - 2,5 cm.

+ Kha ning an lan hé soi ndm Linh chi do trén mun cua nhanh hon ndm Linh chi d6
trén than cay go.

+ Qua thé nim Linh chi do trén than cdy g cd chat luong tét hon qua thé nim Linh chi
do trén mun cua.

+ Ché do cham soc CT4 1a tét nhat (90% - 95 % / 400 - 500 lux)

Hinh 1. Hé s¢i n4m én lan trén than cay gb Hinh 2. Qua thé nam Linh chi
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NHAN GIONG CAY PANG SAM (CODONOPSIS JAVANICA (BLUME) HOOK. F.
ET THOMS) BANG PHUONG PHAP NUOI CAY IN VITRO

Cao Thi Viét Nga', Vui Vin Kién'

ABSTRACT

The procedure for producing plants of Codonopsis javanica (Blume) Hook. f. et Thoms using in vitro
tissue culture has developed. The result showed that the most suitable seed sterilization method was
ethanol 70% in 2 minutus, NaCIO 8% in 15 minutus for 70% seeds regenerated; MS medium
supplemented with 0.5 mg/l kinetin and 0.2 mg/l NAA, 30g/l sucrose, and 7g/l agar was the most
effective medium for multi-shoot regeneration ( 16,55 shoots/explant), Regenerated shoots were rooted
on MS medium contained 0.3 mg/l IBA, 30g¢/I sucrose, and 7g/l agar, the radio of rooted shoots was
100% after 4 weeks. At last, rooted shoots were transferred from in vitro condition to the nursery
garden. In vitro plantles were acclimatized and transplanted in 100% sand for the ratio of lived
plantlests 98.89%, Plant grew and developed normally. This Codonopsis javanica producing process
could be applied to produce high quality Codonopsis javanica seedling that could meet the current
needs of this seedling

TOM TAT
Mot quy trinh nhan gidng cay Pang sam bang k¥ thuat nudi cdy mé da duoc nghién ciru thanh cong.
Két qua nghién ciu cho thay, sat khuan bé mat mau cdy bang con 70% trong 2 phat va khir tring
bang NaClO 8% trong 15 phdt cho ty 1é¢ mau sach nay mam 70%. Cam @ng tao cum chdi trén moi
trudong MS cé bd sung 0,5 mg/l kinetin, 0,2 mg/l NAA, 309/l sucrose va 7g/l agar cho hé sé nhan
nhanh chdi 16,55 lan/chu ki (3 tuan), ty 1& chdi hiru hiéu (>2,5cm) 1a 91,09%. Choi ra ré 100% , s6
ré trung binh 6,17 ré/cay va chiéu dai ré trung binh 1,2 cm khi nui cay trén méi truong MS b sung
0,3 mg/l IBA 209/l sucrose va 7g/l agar. Cay con hoan chinh dwoc huan luyén va chuyén ra trong
trén gia thé 100% cat vang cho ty 18 séng 98,89%, chiéu cao cay trung binh 11,07 cm va chiéu dai ré
trung binh 13,51 cm, cdy sinh trudng va phat trién tot sau 4 tuan trong. Quy trinh nhan giéng nay, co
thé 4p dung dé san xuit giéng cay Pang sam chat luong tét dap ung nhu cau ngudn cay gidng Dang
sdm hién nay.
Tir khoa: cdy Pdang sam, Codonopsis javanica, cum choi, nhan giong, nudi cdy mé.

1. DPAT VAN DE

Pang sam ( Codonopsis javanica ) 1a cay thubc quy, cé gia tri dugc liéu cao [2], bo
phan sir dung chinh 1a r& cu c6 thanh phan saponin cao, nhiéu loai axit amin.....[1]. Ré cu
cay Pang sam c6 tac dung tét khi dung 1am thuéc boé mau, ting hong cau, vang da, an
uéng kho tiéu.

Hién nay, nhu cAu cua con nguoi vé nguc“m duogc li€u ngay cang taing. Mac du duogc liéu
hién nay c6 thé cung cép bang cic phuong phap khac nhung ngudn dugc lidu tir nhién nhién
van duoc quan tdm va sir dung phd bién nhat. Nhung rimg ty nhién bi tan pha nghiém trong,
vi vy ma Dang sam trong ty nhién ngdy cang it trong khi nhu cau lai ngady mot tang. Dé c6
thé cung cip ngudn dugc liéu Pang sam chat lugng tt, bén vimg nhu cau cham séc strc khoe
ctia con ngudi can thiét can cé ving trong trot dugc liéu Pang sdm. Trong quy trinh trong cac
loai cay thubc noi chung va cdy Pang sam ndi riéng, gidng tot quyét dinh dén ning suit va
ddc biét 1a hoat tinh dugc li€u trong san phém sau thu hoach.

! Truong Pai hoc Lam nghiép
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2. MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1 Muc tiéu

Xay dung dugc quy trinh k¥ thuat nhan giéng ciy Pang sim bang phuong phap nudi ciy
in vitro hi€u qua cao, phuc vu cho viéc san Xuét cay giéng bang sam chét luong tbt, sach bénh.

2.2. N¢i dung
- Tao mau sach Bang sam in vitro
- Nhan nhanh chdi Bang sam in vitro
- Tao cay Bang sam in vitro hoan chinh
- Huan luyén va ra ngoi cay Dang sdm & vuon wom

2.3. Phuwong phap nghién ciru

e Chuan bj va khir tring mau e Tao cay hoan chinh
e Nudi cay ban dau e Racay
¢ Nhén nhanh e Xurly s6 licu
Giai doan nudi cay t<,| hlg‘u Thanh phan méi treong nudi cay
mol treong
Nudi cay khai dong MS bé sung 30g/I sucrose va 7g/l agar
‘ MS bé sung (0,1 - 0,75 mg/l) BAP, ( 0,2 - 0,75
Tao cum choi mg/l) kinetin, ( 0,1 - 0,3 mg/l) NAA 30g/l sucrose
va 7g/l agar
Kich thich tao cay MS bé sung (0,25 - 0,75 mg/l) NAA, 0,3mg/l IBA
hoan chinh 20g/1 sucrose va 7g/l agar
100% dét ting B, 75% dét ting B -25% cét vang ,
Ra cay 50% dat tang B - 50% cat vang , 25%dat tang B-
75%cat vang cat vang, 100% céat vang

Céc thi nghiém dugc bd tri trong binh try thay tinh (5 mau/binh 200ml). Mdi c¢ong thirc
nhic lai 3 1an. Sb liéu xir ly bang phan mém Excel va phuong phap Ducan’s test (Ducan,
1995) vai sai khac c6 y nghia p = 0,05

Diéu kién thi nghiém: nhiét d6 phong nudi cay: 25 + 2°C, cuong do chiéu sang: 3.000
lux, thoi gian chiéu sang: 14h/ngay.
3. KET QUA NGHIEN CUU
3.1. Nuéi cay khéi dong cay Pang sam

Hat Dang sdm sau khi khtr tring voi con 70% trong 2 phat, NaCLO 8% trong 15 phut
ciy trén moi truong khoi dong MS bd sung 30g/l sucrose va 7g/l agar, nudi ciy dudi dén
neon. Sau 4 tuan nudi, ty 18 hat Bang sdm nay mam thanh cay con dat 70%, ti 1¢ hat nhiém
khuan 17,8% va ty 18 hat khong nay mam 1a 12,2%. Cay con dat chiéu cao tir 5 - 8 cm dugc
sur dung lam vat liéu cho giai doan nhan nhanh choi
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3.2. Nhan nhanh chéi Pang sam

Thi nghiém nhan nhanh choi Dang sam in vitro trén 10 cong thic thi nghiém véi loai va
ham luong chat DPHST khac nhau. Két qua thu dugc cho thay rang: trén cong thirc moi truong
b sung loai va ham luong chat PHST khac nhau anh huang rd rét toi kha nang tai sinh va ti
16 chdi hitu hiéu caa Dang sam. Hé sé nhan nhanh chéi dao dong tir 1,3 dén 16,55 lan/ chu ki
nhan (3 tuan) va ty I& chdi hitu hiéu (> 2,5 cm) dao dong tir 66,73 - 91,98%. Trong dé & cdng
thire d6i chting chi cho hé s6 nhan chdi thap (1,3 lan/chu ki) va ti 18 chdi hitu hiéu dat 45,38%
trong khi d6 cong thirc DS7: MS + 0,5 mg/l kinetin + 0,2 mg/l NAA, 30g/l sucrose va 7g/l
agar cho hé s6 nhan nhanh chéi 16,55 lan/chu ki (3 tuan), ty 1& chdi hitu hiéu (>2,5cm) la
91,09%.

3.3. Kich thich chaéi ra ré tao cay hoan chinh

Céc chdi hitu hiéu c6 chidu cao > 2,5 cm duoc cit va cdy 1én moi truong ra ré ¢6 bd sung
chit DHST NAA va IBA vdi cac ham lwong khac nhau. Sau 4 tuan nudi cdy, thdy méi truong
MS khong b sung chat DHST khong ra ré sau 4 tuan nudi cdy, nguoc lai trong cac méi truong
MS ¢6 bé sung (0,25 - 0,75 mg/l) NAA hoic 0,3mg/l IBA chdi Bang sdm nudi cay in vitro cho
ty 16 chdi ra ré cao ( 87,45% - 100%), chiéu dai ré trung binh dat 0,55 - 1,2 cm, sb ré trung
binh/cay dat 6,17- 18,61 ré&/ cay. Ty Ié chdi ra ré, chidu dai r va sé ré trung binh/cay dat cao
nhét tai cong thie DSRS4: MS + 0,3mg/l IBA 20g/1 sucrose va 7g/l agar . Diéu nay cho thiy
anh huong cua IBA t6t hon NAA dén kha ning kich thich chdi Bang sam ra ré.

3.4. Hun luyén va ra cay

Sau khi huan luyén, cay con du tiéu chuan s& duogc rira sach thach va trong vao gia thé
tai vuon wom. Thanh phan rudt bau tai vuon wom quyét dinh dén kha nang sinh truong va
phét trién cua cay con Pang sdm. Trong thi nghiém nay nhém bé tri thi nghiém véi 5 cong
thirc va danh gia két qua sau 4 tuan dya theo chi tiéu ty Ié séng va su sinh truéng cua cay con
Pang sam. Két qua cho thay rudt bau thich hop nhit cho ciy con Pang sam phat trién la
100% cat vang cho ty 1& cay séng 1a 98,89%, chiéu cao trung binh 11,07 cm va chiéu dai ré
trung binh 13,51 cm, cay con chat lugng tét.

Hinh 1: Hinh cdc giai doan ciia quy trinh nhén giéng ciy Ding sam (Codonopsis javanica)
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4. KET LUAN

- Hat Pang sam chin thu hoach sau khi dugc rira bang nude xa phong lodng, sat khuan
bé mit bang cén 70% trong 2 phit, khir trang diét khuan va nim bing dung dich NaClO 8%
trong thoi gian 15 phut, nudi cdy trén moi trudng MS bd sung 30g/1 sucrose va 7g/l agar cho
ty 1¢ mau sach 1a 70%.

- M6i truong nhan nhanh chdi Pang sim: MS + 0,5 mg/I kinetin + 0,2 mg/l NAA, 30g/l
sucrose va 7g/l agar cho hé sb nhan nhanh chdi 16,55 1an/chu ki (3 tuan), ty 1& chdi hitu hiéu
dat 91,09%

- Moi truong kich thich chdi Pang sim ra r&: MS + 0,3mg/I IBA 20g/1 sucrose va 7g/l
agar sau 4 tuan nudi ciy ty 1& chdi ra ré 13 100%, s ré trung binh dat 6,17 ré/cay va chiéu dai
ré trung binh 1 1,2 cm.

- Cay Pang sam nudi ciy in vitro hoan chinh dugc huan luyén 7 ngdy trong nha huén
luyén dé thich nghi dan voi diéu dién tu nhién, cay trong trén gia thé 100% cat vang dat ti 1é
song 98,89%, chiéu cao trung binh 11,07 cm va chiéu dai ré trung binh 13,51 cm, ciy con
chat lugng tot.
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NGHIEN CUU XAC PINH POAN DNA BARCODE CHO LOAI CAY
MO PHU THQ (MAGNOLIA CHEVALIERI (DANDY) V.S.KUMAR)
PHUC VU GIAM PINH LOAI

Luwu Thi Thao Nguyén', Nguyén Khanh Huyén®
ABSTRACT

The genomic DNA was extracted from leaf tissue of Magnolia chevalieri (Dandy) V.S.Kumar. The DNA
barcode matkK was amplified from total DNA of Magnolia chevalieri (Dandy) V.S.Kumar by PCR
technique. The PCR result indicated that DNA bands were amplified from the samples, they have the
same size similar to the theoretical size of matK. Result nucleotide sequencing of PCR product samples
showed that the size of the isolated matK gene fragment was 768 bp. The nucleotide sequence of matK
from Magnolia chevalieri (Dandy) V.S Kumar has been registered on the DNABank.vn with Barcode ID
MMCO0001.Comparing nucleotide sequences of gene segments matK on the corresponding nucleotide
sequences in the international gene bank NCBI, choose the order of species highest degree of similarity as
follows: gene fragment highly homologous matK 99.73% versus species Conifera Manglietia.
Recommendation for using matK, molecular marker as DNA barcode to identify Magnolia chevalieri
(Dandy) V.S Kumar species in Phu Tho, Vietnam.

Key words: DNA barcode, Magnolia chevalieri (Dandy) V.S Kumar, Identify species, matK
TOM TAT

Di tién hanh phan lap va xac dinh trinh ty nucleotide ciia doan ADN ma vach matK. D3 nhan ban thanh
cong doan gen matK tir ADN tong sb cua loai M& Phi Tho biang ky thuat PCR. Két qua xac dinh trinh tu
nucleotide cua doan matK nhan ban duoc, sau khi xir ly, phan tich bing cac phan mém chuyén dung thu
dugc két qua nhu sau: doan gen matK cé chiéu dai 768 nucleotide. Trinh tu nucleotide doan matK da
dugc dang ky trén ngan hang dit liéu ADN Viét Nam véi ma sé (Barcode ID) twong wng 1a MMC0001. So
sénh trinh tu nucleotide ctia doan gen matK trén véi cac trinh ty nucleotide twong ung trén ngan hang gen
qudc té NCBI, chon trinh ty cia loai ¢ d twong dong cao nhat nhu sau: doan gen matK c6 do tuong
ddng 99,73% so vai lodi Manglietia conifera. Gen matK cé kha ning phan biét lodi m& Phi tho véi cac
loai khac trong ho ngoc lan.

Tir khéa: Giam dinh loai, matK, ma vach ADN, Mé Phu Tho.
1. PAT VAN PE

M& Pha Tho (Magnolia chevalieri (Dandy) V.S.Kumar dugc danh gia 1a mét trong cac
loai cay lay gb c6 gié tri kinh té cao ¢ nuéc ta. Tuy nhién loai cay nay dang nam trong danh
sach cac loai thuc vat can duoc bao ton. Viéc lua chon giéng cdy ban dau dé dua vao trién
khai 1a hét sizc quan trong va la nhiém vu cap thiét trong cong tac bao ton nguon gen nay.

Trudc day, dinh danh va phan loai thuc vat chii yéu dwa vao phuong phép hinh thai hoc
1a chinh. Tuy da c6 nhitng budc cai tién trong qua trinh p dung song van gap nhiéu khé khin
do céc giai doan phat trién cua thuc vat khac nhau, thu mau roi rac hay nhitng mau vat khéng
nguyén ven...Do d6, doi hoi can c6 phuong phap dinh danh va phan loai hién dai hon khic
phuc duoc nhiing han ché nay.

! Trudng Pai hoc Lam nghiép
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Hién nay, viéc trng dung k¥ thuat ma vach DNA — xac dinh cac doan DNA barcode la
mot phuong phap tién tién, sir dung trinh tu cac doan DNA ngin dic trung ndm trong bo
genome cua sinh vat dang nghién ctru dé nhan biét va phan biét loai, mang lai hiéu qua cao
trong thoi gian ngan, gop phan cai thién dwoc nhitng mat han ché caa nhiing phuong phéap
trude day.Do dé, chung toi thuc hién dé tai “Nghién ctru x4c dinh doan DNA barcode cho loai
cay M& Phu Tho (Magnolia chevalieri (Dandy) V.S.Kumar phuc vu giam dinh loai” sé& 1a can
ctr & phan loai, lva chon va xay dung dit liéu gen, quy gop phan quan ly tai nguyén thién
nhién, bao ton ngudn gen quy caa qudc gia.

2. MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu nghién ctru

Xac dinh dugc doan DNA barcode phuc vu giam dinh loai M& phu tho phuc vy giam
dinh loai bang chi thi ma vach ADN.G6p phan xay dung co so dir liéu m& vachADN phuc vu
cho quan ly ngudn tai nguyén sinh vat.

2.2. N§i dung nghién ciu

Thu thap mau la cdy M& Phia Tho.Tach chiét DNA tong s6 tir mau 1. Nhan ban doan
gen matK.Xac dinh, phan tich trinh tu nucleotide doan gen matK.Xac dinh mdi quan hé di
truyén cua cdy M& Pha Tho(Magnoliachevalieri (Dandy) V.S.Kumar).

2.3. Phuong phap nghién ciu

Dbi twong nghién ctu: Loai M& Pha Tho Magnolia chevalieri (Dandy) V.S. Kumar.Vat
liu nghién ctru: Cay M& Phl Tho da dugc giam dinh chinh xac tén khoa hoc, lay 3 mau 14
banh té tir 3 ciy khac nhau dé trong tdi nilon c¢6 chta hat silica gel hut am, sau d6 bao quan &
-20°C. Ki hiéu cac mau M& Phi Tho: MMC1, MMC2, MMC3.Méi duoc str dung dé nhan
doan gen matK dugc thiét ké dua trén cac tai liéu da dugc cong bd: matK- mLKT (F) 5°-
TTCCATGGCCTTCTTTGCATTTGTTGC - 3 va matK-mLKT (R)5’-
TTCCATGGTTTTTTGAGGATCCGCTGT - 3.

Tach chiét ADN tong so:ADN tong sé duoc tach chiét tir cac mau 14 cia cdy M& Phi
Thotheo bang kit tach chiét DNA téng sé caa hang Norgen, Canada.

Nhan bdn dogn matK bang kj thudt PCR: Poan gen matKduoc nhan ban bang ky thuat
PCR, mdi phan tng PCR duoc thuc hién trong tong thé tich 20 pl, bao gém: H,O deion (7 pl),
2x PCR Master mix Solution (10 pl), 10 pmol/ pl méi xudi (1,0 pl), 10 pmol/ pl méi nguoc
(1,0 pl) va 50 ng/ul ADN khuon (1 pl). Chuong trinh phan tng PCR: 94°C trong 2 pht;
(94°C: 30 giay, 59°C : 30 gidy, 72°C : 1 phat) l3p lai 40 chu ky; 72°C trong 5 ph(t; bao quan
san pham PCR ¢ 4°C. Két qua PCR duoc kiém tra bang dién di trén gel agarose 1%, quan séat
dué6i dén UV. San pham PCR duoc tinh sach bangkit tinh sach caa Norgen, Canada.

Xdc dinh va phan tich trinh te nucleotide ciia cdc doan DNA dwec nhan bdn: San pham
PCR sau khi tinh sach duoc gui cho phong thi nghiém 1st Base & Malaysia dé giai trinh tu.
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Trinh tu nucleotide ciia doan ADN dugc xur |y, phan tich bangBLAST, ClustalW, Mega6. Sau
d6 dugc dang ky trong ngan hang co so dir liéu ADN cua Viét Nam (www.dnabank.vn).

3. KET QUA NGHIEN CcUU
3.1. Két qua tach chiét DNA téng sé tir 1a cdy M Pha The.

ADN tong sé duoc tach chiét tir cac mau 14 M& Phl Tho bang enzyme, sau d6 duoc
tinh sach va dién di trén gel agarose 1% (Hinh 1) cho bang tuong d6i sic nét, it dit gdy ching
t6 ADN tong sé con kha nguyén ven, dam bao yéu cau ky thuat dé 1am khuén cho nhan ban
cac doan ADN quan tam.

Hinh 1. Két qua tach chiét DNA téng sé 03 mau M& Phi Tho

3.2. Két qua nhan ban ving gen matK bang ky thuat PCR

San pham ADN téng sb sau khi tach chiét duoc dung tryc tiép lam khuon dé nhan ban
gen matK sir dung cap moi dac hiéu. Thanh phan va chu trinh phan tng dwoc miéu ta & phan
phuong phap. Mdi phan ung lap lai 3 1an. San pham PCR dugc kiém tra bang cach dién di
trén gel agarose 1%, sir dung marker 1kb. Poan gen matK c6 chiéu dai khoang hon 700bp.
Két qua dién di cho thiy cac bang ADN twong tng xuat hién ding véi kich thudc dy kién.

M ML M2 M3 () ()

Hinh 2. Két qua nhan ban gen matK cia 03 miau M& Phi The
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3.3. Phan tich két qua

Két qua xac dinh trinh tu nucleotide cho thiy, doan gen matK dwoc nhan ban c6 kich
thudc 768bp, trong d6 khong co su sai khac ndo gitta 3 mau nghién ctu, két qua tuong dong
100%. Bang 01. Trinh tw nucleotide ciia doan gen matK, gom 768 nucleotide
(Chiéu Barcode ID: MMCO0001)

TTCCATGGCCTTCTTTGCATTTGTTGCGATTCTTTCTCCACGAGTATCGTAATTCGAA
TAGTCTCATTACTCCAAAGAAATCCATTTCTCTTTTTTCAAAAGAGAATCAAAGATT
CTTCTTGTTACTATATAATTCTCATGTATATGAATGTGAATCCGTATTAGTGTTTCTCC
GTAAACAATCTTCTCATTTACGATCAACATCCTCTGGAACTTTTCTTGAGCGAACAC
ATTTCTATGGAAAAATAGAACATCTTGTAGTAGTGCTTCGTAATGATTTTCAGAAGA
CCCTATGGTTGTTCAAGGACCCTTTCATGCATTATGTCAGATATCAAGGAAAATCCA
TTCTGGCTTCAAAGGGGACTCATCTTCTGATGAAGAAATGGAAATCTCACCTTGTC
CATTTTTGGCAATGTCATTTTTACTTGTGGTCTCTACCGGACAGGATCCATATAAAC
CAATTATACAATCATTCCTTATATTTTCTGGGCTATCTTTCAAGTGTACGACTAAACA
CTTCGGTGGTAAGGATTCAAATGCTAGAGAATTCATTTCTAATAGATACTTCTATTAA
TAAATTCGAGACCCTAGTCCCAATTATTCCTCTGATTGGATCAGTGGCTAAAGCGAA
ATTTTGTAACGTATCAGGGCATCCCATTAGTAAGTCGGTCCGGGCCGATTCGTCAGA
TTCTGATATTATCAATCGATTTGGGCGGATATACAGAAATCTTTCTCATTATCACAGC
GGATCCTCAAAAAACCATGGAA

So sanh su khéc biét ¢ cap d6 loai theo doan gen matK cua lodi M& Pht Tho Magnolia
chevalieri (Dandy) V.S.Kumar, c6ng bd trén ngan hang gen DNABank.vn véi ma sé
MMCO0001véi trinh tu véi trinh tu gen cua loai M& (Manglietia conifera), cong bé trén ngan
hang gen quéc té NCBI véi ma s AB055541, ty 1¢ tuong dong 1a 99,73%, trong d6 c6 2 diém
sai khac: thay thé A bang G & vi tri 23 va thay thé T bang C & vi tri 746.Diéu nay c6 nghia la
chi thi nay gitp phan biét duoc loai M& Phli Tho véi mot s6 loai khéc, do d6 doan matK c6
thé duoc sir dung lam ma vach cho loai Magnolia chevalieri (Dandy) V.S.Kumar.

4. KET LUAN

T méu 14 loai M& Phi Tho Magnolia Chevalieri (Dandy) V.S.Kumar da tién hanh tach
chiét dugc ADN téng sb tir ¢6 nhan ban thanh cong doan gen matKbang ky thuat PCR. Két
qua phan tich trinh ty cho thiy d6 dai doan matK la 768bp.Trinh ty nucleotide doan gen matkK
da duoc dang ky trén ngan hang dir liéu ADN Viét Nam voi ma sé (Barcode 1D) MMC0001.
Két qua so sanh trinh ty doan gen matK di nhan ban thanh cong véi doan mé vach twong tng
trén ngan hang gen quéc té NCBI cho thiy doan matK tuong dong 99,73%. Piéu nay cho thay
gen matK c6 kha nang phan biét tot.
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NGHIEN CUU NHAN GIONG LOAI PUONG QUY NHAT BAN (Angelica
acutiloba Kitagawa) BANG KY THUAT NUOI CAY MO - TE BAO THUC VAT

Nguyén Thi Anh', L& Thi Phwong’, Phan Pic Nhat Y*

ABSTRACT

Angelica acutiloba Kitagawa plays a crucial role in traditional medicine with major pharmaceutical
value from roots. In this study, germination, multiple shoot induction and rooting were performed in
condition with temperature (24+ 2°C), humidity (65+5%). The results showed that Javen 5% for 15
minutes was the best for sterilizing seeds, the rate of clean seeds was 91.33% and all of them
germinated. The optimum medium for shoot multiplication was MS supplemented with 0.3mg/l BAP +
0.2 mg/l kinetine + 0.1 mg/l NAA + 30g/l sucrose and 7g/l agar with 3.47 shoots per explant. The
highest percentage of rooting (100%) and 11 root each shoot were recorded in the MS media
supplemented with 0.1mg/l NAA + 30g/l sucrose and 7g/l agar. These results have shown that the tissue
culture method could successfully be applied for mass propagation of Angelica acutiloba Kitagawa.

Key words: Angelica acutiloba, shoot multiplication, tissue culture.

TOM TAT
Cay Puong quy Nhat Ban (Angelica acutiloba Kitagawa) 1a cay thudc quy, dau vi trong nhiéu bai thuéc
co truyén, voi duoc tinh chi yéu dén tir bo ré. Trong nghién ciru ndy, su nay mam cua hat, nhan nhanh
chdi va ra ré tao cay hoan chinh cuia cdy Puong quy Nhat Ban in vitro da duoc thuc hién trong diéu kién
nhiét do phong nudi 24+ 20C, d6 am tuwong ddi 65+£5%. Két qua nghién ctu cho thay, hat duoc khur
tring tét nhat bang Javen 5% vai thoi gian khir tring 1a 15 phat cho ty 1¢ hat sach 13 91,33% va ty 1&
hat nay mam dat 91,33%. Kha nang nhan nhanh chdi Puong quy Nhat Ban tot nhat trén moi truong MS
¢6 bé sung 0,3mg/l BAP + 0,2 mg/I kinentin + 0,1 mg/I NAA + 30g/I sucrose va 7g/l agar véi trung binh
3,47 chdi/mau, chdi xanh dam, map va dong déu. Ty & ra ré cua chdi in vitro cao (100%), trung binh 11
ré/chdi 1a két qua tot nhit khi nudi cay trén mai truong MS c6 bd sung 0,1mg/l NAA, + 30g/I sucrose
va 7g/l agar. Két qua nghién ciru cho thiy c6 thé (ng dung phuong phap nuéi cidy mé vao nhan gidng
cdy Puong quy Nhat Ban tao ra lugng cay gidng 1on, chat luong cao cung tng cho nhu cau trong cay
dugc liéu nay.
Tir khéa: Angelica acutiloba, Pwong quy Nhdt Ban, nudi cdy mo té bao.

1. PAT VAN PE

Cay buong quy Nhat Ban (A. acutiloba Kitagawa) thugc ho Hoa tdn Apiaceae, la cay
thudc quy, dau vi va khong thé thiéu trong y hoc cb truyén ddi véi viéc diéu tri bénh phu nix
va boi bd khi huyét, chira thiéu mau, dau dau, khang viém, ting cudng mién dich,...0 Viét
Nam, Puong quy duoc di nhap tir Triéu Tién, Nhat Ban va duoc trong ¢ SaPa, Thanh Tri va
M¥ Van. Trong sb cAc loai Puong quy, ciy Puong quy Nhat Ban ¢6 vi tri quan trong nhat vé
mat thuong mai do mui vi va gia tri dugc ly ciia ching. Tuy nhién, ¢ Viét Nam ré Puong quy
duoc sir dung c6 toi 80% duoc nhap tir Trung Qudc [2]. Trong Quyét dinh phé duyét quy
hoach tong thé phét trién cay duoc liéu dén nim 2020 va dinh hudéng dén nim 2030 cua
Chinh phu Viét Nam, Puong quy dugc quy hoach trong 900 ha. Vi vay, nhu cau cdy gidng
Puong quy 1 rat I6n. Hién nay, Puong quy Nhat Ban chu yéu duoc nhan gidng bang hat hoic
bang ca. Song hat gibng Puong quy chi duoc san xuat ¢ nhitng viing ¢ khi hau lanh nhu
Sapa hozc nhitng ving c6 khi hau tuong tu. Dovay, viéc cung tng hat gidng Puong quy cho
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thi truong gap nhiéu kho khan. Mat khéc, sirc nay mam cuaa hat giéng Puong quy bi suy giam
manh trong qué trinh bao quan. Xuat phat tir nhiing ly do trén ching toi tién hanh chuyén dé:
“Nghién ciru nhan giéng loai Pwong quy Nhit Ban (Angelica acutiloba Kitagawa) bang
k§ thuat nudi cay mo - té bao thuc vat”

2. MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu

- Xac dinh dugc cdng thuc khir trung hat Puong quy Nhat Ban cho ty 1€ hat sach va
nay mam cao nhit.

- X4c dinh duoc mai trudng thich hop dbi véi nhan nhanh chdi Puong quy Nhat Ban.

- Xéac dinh dugc cbng thire moi truong thich hgp cho viéc tao cay Puong quy in vitro
hoan chinh.

2.2. Ngi dung nghién cwau
- Nghién ctru céng thic khir trung hat Puong quy Bhat Ban;
- Nghién ciru ki thuat nhan nhanh chdi in vitro Nhat Ban;
- Nghién ctru k¥ thuat tao cay Buong quy in vitro hoan chinh.
2.3. Phuwong phap nghién ciu
- Phuong phap nghién ciru ky thuat khir tring mau hat Puong quy;
- Phuong phap nghién ctru ky thuat nhan nhanh chdi Puong quy;
- Phuong phap nghién ciru ky thuat tao cdy hoan chinh;
- Phuong phép thu thap va xir 1y s6 liéu.
3. KET QUA NGHIEN CcUU

3.1. Két qua nghién ciru anh hwéng caa hoa chat khir tring 1&n kha ning nay mam caa
hat Pwong quy

Bang 3.1. Kha niing nay mam ciia hat Pwong quy trong cac cong thirc khir tring khac

nhau
Th\ . ; A Dv
) hoi | ] T91¢ | Séhat | Tyig | 0 | Pic
Cong . £ gian | Tong | So hat \ . choi | diém
, Hoéa chat . J hat nay nay .
thire Khik trin khw | so hat | sach sa.ch mim mim sach cua
TN € ltrang | NC | TB 00 | 1B | (o5 | U | cty
(phat) dwge | mam

CT1 | HgCl;(0,1%) 5 150 132 88,00 97 64,67 97 -
CT2 | HgCl;(0,1%) 7 150 142 94,89 82 54,67 82 -

CT3 | Javen (5%) 10 150 127 84,67 127 84,67 127 ++
CT4 | Javen (5%) 15 150 137 91,33 137 91,33 137 S

Ghi chii: ++: chéi mdp; --: chéi nhd, yéu
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Két qua trén cho thay khir tring bang HgCl, 0,1% tuy thoi gian khir tring ngén nhung
cho ty 1& mau sach cao hon Javen va cao nhit ¢ cong thirc CT2 (94,89%). Tuy nhién, nhiing
hat sach nay c6 kha ning nay mam kém hon so véi khir bang Javen. CT4 (Javen 5% trong 15
phat) cho ty 1& hat sach 91,33% thadp hon CT2 nhung ty 18 hat sach nay mam dat cao nhat
91,33%. Biéu nay c6 thé duogc ly giai raing HgCl, c6 kha ning diét nam, khuan cao hon Javen,
nhung chat doc nay gay anh hudng manh dén phoi hat dan dén ty 18 nay mam thap hon.

3.2. Két qua nghién ciu nhan nhanh chdi Pwong quy.

Két qua & bang 3.2 cho thiy BAP va kinetin hoat dong riéng r& it hiéu qua déi voi
nhan chéi Puong quy. Khi ¢6 su td hop cac chét diéu hoa sinh truong (H7-H9), hiéu qua kich
thich tao chdi tang 1én rd rét (> 60%). Trong sb do, tot nhat la cong thic H8 cho ty 18 mau tao
cum chdi 75,57% va s6 chdi trung binh 3,47 chdi/mau. Mit khac, chat lugng chdi & cong thire
nay c6 su khéc biét rd rét so véi cac cong thirc con lai, chdi xanh dam, map va su dong déu
ctia cac chdi tao ra cao. Tuy nhién, hé s6 nhan choi nay thap hon so véi nghién ciu cua Hoang
Ngoc Nhung va cs (2012) 1a 8,9 chéi/mau. Piéu nay co thé do mau vat ding tao cum chdi va
loai cht diéu hoa sinh truang str dung trong hai nghién ctiu 6 su khéc biét. Trong nghién ciu
trude st dung lat mong trén mai trudng c6 bo sung 0,1 mg/l NAA va 1 mg/l TDZ [1].

Bang 3.2. Kha ning nhin nhanh chdi Pwong quy in vitro

Cong Chit qiéu hoa sinh T(K)?g S6 miu TY1& | G5 endi | Chidu | Chét
thire trutng (mg/l) o4 tao da | mau tao B cao choi | lwon
o mau choi da choi x : ;.g
TN | BAP | Kinetin | NAA NC B (%) /mau | TB (cm) | choi
H1 | 0,1 - - 30 2,33 | 1,77 1,33 3,6 +
H2 | 0,3 - - 30 500 | 16,67 15 3,63 +
H3 | 0,5 - - 30 3,33 | 11,10 1,67 3,5 +
H4 - 0,1 - 30 2,00 | 6,67 1,17 4,7 +
H5 - 0,3 - 30 6,67 | 22,23 1,57 3,53 +
H6 - 0,5 - 30 433 | 14,43 1,27 3,87 +
H7 | 0,3 0,3 - 30 21,67 | 72,23 3,37 3,27 +++
H8 | 0,3 0,2 0,1 30 22,67 | 75,57 3,47 3,30 +++
H9 | 05 0,3 0,1 30 18,00 | 60,00 2,43 3,47 ++

Ghi chl: +: Choi nhé, xanh nhat; ++: Chéi mdp, xanh dam, khong déng déu; +++: Choi
mdp, xanh dam, dong déu

3.3. Anh hwéng ciia chit diéu hoa sinh truéng dén kha ning ra ré cia chdi Puong quy.

Bang 3.3. Anh hwéng ciia NAA t6i kha ning ra ré ciia
chdi Pwong quy Nhit Ban sau 4 tuin

Cong | NAA | Téngsé | Séchdi | 131€ | g5 | Chieudai | Chat | Tocdg
thiee | (mg/l) | chdiNC | raré cl=101 a0 F&/chdi trugn g binh lu’qxn g| rare
ré (%) ré (cm) ré (ngay)
R1 0,1 30 30 100 11,0 2,23 +++ 7
R2 0,3 30 28 93,3 9,3 0,99 ++ 15
R3 0,5 30 26 86,7 8,3 0,70 + 17

Ghi chl: + : Ré xdu, manh; ++ : Ré trung binh, manh; +++: Ré tot, mdp, xanh dam
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Trong sb ba cong thic ra ré, cong thirc R1: MS + 0,1mg/l NAA + 30g/l sucrose + 7g/l
agar cho ty 18 ra r& 100%, s6 ré trung binh/chdi 14 11, cao hon cong thic R2 (9,3) va R3 (8,3).
Dic biét chiéu dai trung binh/ ré caa R1 12 2,23cm dai hon hin so véi R2 va R3. Sy chénh
léch vé kich thudce ré nay c6 lién quan dén toc do ra ré cua 3 cong thirc: & R1 chi sau nudi cay
7 ngay ré bat dau xuit hién va co do dong déu cao, trong khi R2 va R3 cd thoi gian ra ré
muon hon R1 rat nhidu. Mit khac, ¢ cong thuc R2, R3 ¢d sy xuit hién md seo. Nhu vay, chi
véi mot ham lugng chat kich thich ra r& nho (0,1 mg/l NAA) c6 thé da cho qua trinh hinh
thanh ré & Puong quy, khi ndng d6 NAA cao c6 thé gay wc ché viéc tao ré va kich thich tao
mo seo.

Hinh 1. Cum chdi Pwong quy Nhat Ban trén méi truong H8 & 2 (A) va 4 tuan tudi (B)

[—

0°M1 2 3 4 5 6 1 8 9 10 1 2

Hinh 2. R& Pwong quy Nhit Ban sau 4 tuin nudi cdy trén méi truong R1
4. KET LUAN

- Javen 5% trong thoi gian 15 phat 1a cong thtc khir tring thich hop dbi véi hat Puong
quy Nhat Ban, cho ty 1€ hat sach la 91,33% va ty 1€ hat nay mam 1a 91,33%.

- Mbi truong MS c6 b sung 0,3 mg/l BAP; 0,2 mg/l Kinetin, 0,1mg/l NAA; 30 g/l
sucrose; 7 g/l agar la thich hop nhat cho viéc nhan nhanh chéi Puong quy Nhat Ban véi két
qua ty 16 mau tao da chdi 75,57%; s6 chdi trung binh 3,47 chdi/ mau; chiéu cao trung binh 1a
3,3cm/chdi; chat lwong chdi 1a méap, xanh dam, déng déu.

- Mbi trudng ra ré Puong quy Nhat Ban thich hop: MS c6 b sung 0,1 mg/l NAA +
30g/I sucrose + 7 g/l agar véi 11,00 ré/chdi va chiéu dai trung binh ré 1a 2,23cm; chat luong ré
map, khoe.
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NGHIEN CUU NHAN GIONG LAN KIM TUYEN PA VOI (Anoectochilus
calcareus Aver.) BANG PHUONG PHAP NUOI CAY IN VITRO
Poan Duy Thanh’, Pau Thi Ly*

ABSTRACT

Anoectochilus calcareous Aver. is an endemic species in Vietnam. It is not only folk medicine against
hypertension, lung and liver diseases but also decorative plant. Due to overexploitation, the population of
this species has been significantly decreased in the wild. Thus, the application of advanced methods to
propagating this important medicinal plant is extremely necessary. Nodal segments were cultured to
induce multi-shoots on Murashige and Skoog’s (MS) base medium supplemented with 0.5 mg/l BAP,
0.3mg/I kinetin, 0.3 mg/l NAA, 2% sucrose, 0.7% agar, 100ml/I coconut milk, 60g/l potato. There was
100% of total samples inducing multi-shoots with the mean shoot humber being 7.63 and 2.16cm/shoot.
In vitro shoots were rooted on the MS medium supplemented with 1,5mg/l NAA, 2% sucrose, 0.7% agar,
100ml/l coconut milk, 60g/l potato and 0.2% activated coal, which resulted in the highest rooting
percentage (100%), 2.95 roots per shoot and 1.53cm each root. A. calcareus plants with well-developed
roots which were transferred to plastic trays containing 100% roots of Fern and covering a thin layer of
dried seaweed. The percentage of living plants was 84.37%. These results have shown that the
micropropagation could successfully be applied for mass propagation of A. calcareous Aver.

Key words: Anoectochilus calcarus, in vitro propagation, multip-shoot.

TOM TAT
Kim tuyén da voi 1a ngudn gen dic hitu caa Viét Nam, vira c6 gié tri 1am canh, vira c6 gié tri lam thudc.
Hién nay, loai cdy nay da va dang bi khai thac mot cach tan diét vi muc dich thuong mai, dan dén nguy
co bi tuyét chiing ngoai tu nhién. Vi vay, viéc tng dung cic phuong phép tién tién vao nhan gidng loai
cay nay la rat can thiét. Nhan giéng cay Kim tuyén da voi bang phuong phép nudi cdy mé bude dau thu
dugc két qua t6t. Mbi trudng khoang tét nhit cho tai sinh va sinh truong chdi 1a MS c6 bd sung 2%
sucrose, 0,7% agar, 100ml/l nuéc dira, 60g/1 khoai tay. Méi trudng thich hop nhat cho nhan nhanh chdi 1a
MS c6 bo sung 0,5mg/l BAP, 0,3mg/l kinetin, 0,3mg/l NAA, 2% sucrose, 0,7% agar, 100ml/I nuwéc dira,
60g/I khoai tay cho ty 186 mau tao da chdi 100%; 7,63chdi/mau; 2,16cm/chdi. Mbi truong MS bé sung
1,5mg/l NAA, 2%sucrose, 0,7%agar, 100ml/l nudc dira, 60g/l khoai tdy va 0,2% than hoat tinh cho ty 1€
chdi ra ré 100%:; 2,95 ré/choi va 1,53cm/ré. Két qua nghién ctu cho thiy c6 thé ang dung nudi cdy in
vitro vao nhan gidng cay Kim tuyén d4 voi tao ra luong cdy giéng Ién, chit lwong cao cung tng cho nhu
cau trong, bao ton loai cay quy hiém nay.
Tir khoa: Anoectochilus calcarus, cum choi, kim tuyén dd véi, nuéi cdy in vitro, tai sinh choi.

1. PAT VAN PE

Kim tuyén da voi hay Lan gam da doi c6 tén khoa hoc Ia Anoectochilus calcareus Aver.
thudc ho Lan (Orchidaceae) 1a loai dic hitu va ngudn gen quy cua Viét Nam. Kim tuyén da
vOi moc ty nhién & mot s6 ving nhu Ha Giang, Hoa Binh, Lam Pong Khanh Hoa. Su phan bé
cua loai nay trén thé giéi dén nay con chua biét. Kim tuyén d4 voi c6 gia tri 1am canh vi ¢6 1a
va hoa dep. Ngoai ra con c6 gié tri 1am thudc. Hién nay, Kim tuyén d4 voi dugc cap bao thudc
nhom 1A ciia nghi dinh 32/2006/CP, nghiém cam khai thac vi muc dich thuong mai va nhom
thuc vat rimg dang c6 nguy cip EN A1,d trong sach do Viét Nam[1]. Kim tuyén da voi c6 gia
tri cao ca vé mat khoa hoc 1an kinh té, nhu vay viéc nghién ctu bao tén ngudn gen lodi cay

! Trudng Pai hoc Lam nghiép

389



nay 1 yéu cau cép thiét hién nay nham tim cach ctu van loai cay quy hiém nay khoi nguy co
bi tuyét chung.

Hién nay, k§ thuat nhan giéng in vitro duoc tng dung rong rai va mang lai hiéu qua kinh
té cao. K¥ thuat nay khdng chi c6 thé tao ra mot sb lugng 16n cay gidng sach bénh, ddng nhat
vé mit di truyén trong thoi gian ngan, ma con khic phuc duoc nhitng nhuoc diém cia phuong
thirc nhan gidng truyén théng nhu dién tich canh tac, diéu kién ty nhién, cong cham séc. Vi
vay, ching t6i manh dan tién hanh chuyén dé “Nghién citu nhan giéng Kim tuyén da voi
(Anoectochilus calcareus Aver.) bing phwong phap nudi cdy in vitro” nhim dap ung
nhanh va bén viing ngudn cay giéng Kim tuyén da voi co chét lwong tét cung wng cho nhu
cau trong va bao ton loai cay quy hiém nay.

2. MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu nghién ctru

- Xéac dinh dugc moéi truong thich hop nhan nhanh choi kim tuyén da voi (A.
calcareus Aver.)

- Xéc dinh duoc mdi trudng thich hop cho giai doan ra ré chdi kim tuyén da véi in vitro.
- X4c dinh duoc loai gia thé trong cay con in vitro kim tuyén da voi.
2.2. N9i dung nghién cwu:
- Nghién ctiu k¥ thuat nhan nhanh chéi kim tuyén da voi
+ Xac dinh méi truong khoéng thich hop cho nhan nhanh chdi kim tuyén da voi
+ Anh huong cua cac chét diéu hoa sinh truong 18n kha ning nhan nhanh chdi
- Nghién ctru k§ thuat tao cay hoan chinh tir chdi in vitro
- Nghién ctiu gia thé trong cay kim tuyén da voi in vitro
2.3. Phuwong phap nghién ciu
- Phuong phap nhan nhanh choi kim tuyén da voi
+ Phuong phap xac dinh méi truong khoang thich hop cho tao da chdi

+ Phuong phép xac dinh su anh huéng cua cac chat didu hoa sinh truong Ién kha ning tao
da chdi

- Phuong phap tao cay hoan chinh tir chdi kim tuyén da voi in vitro
- Phuong phap huan luyén va cham soc cdy con
- Phuong phép thu thap va xir Iy s liéu
3. KET QUA NGHIEN CUU
3.1. Két qua nhan nhanh chdi Kim tuyén da véi
- Anh hwoéng ciia méi trwong khoang thich hgp cho tae da chéi Kim tuyén dd véi -
Chdi Kim tuyén da voi in vitro tai sinh trén méi trudng vao mau duoc cat thanh nhiing

doan c6 kich thugc 1-1,5¢m va dugc cdy chuyén vao 3 méi truong Knop, MS, Knud* ciing bd
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sung 0,5mg/l BAP; 0,3mg/l kinetin; 0,3mg/l NAA; 20g/l duong sucrose; 6,5g/l agar; 100ml
nudce dira; 60 g/l khoai tay. Két qua sau 8 tuan dugc thé hién qua bangl.

Bang 1. Anh hwéng ciia méi trudong khoang 16n kha ning tao da chdi kim tuyén da véi

s o . N N Chiéu cao TB Chat
cong | Téng | Sémiutao | Tylemiu | Séchdi | Séchdi e cao A
, £ X A . x Y n choi hiru higu lwgng
thiec S0 mau da choi da choi (%) | TB/mau | hiu higu "
(cm) choi
MS 35 35 100 7,63 4,45 2,16 +++
Knop 30 28 93,33 7,23 2,08 1,86 +H+
Knud* 30 23 76,67 3,86 1,52 1,54 +

Ghi chi : +++ : choi mdp, 14 to, né réng; + : choi gay, 1a nhé.

Céc mau nudi cay trén moi truong MS va Knop déu c6 ty I¢ mau tao cum chdi rat cao,
lan Tuot 12 100% va 93,33% véi sb chdi tuong tng 7,63 chdi (MS) trong d6 c6 4,45 chdi hitu
hiéu (kich thuéc > 1 cm) va 7,23 chdi (Knop) trong d6 c¢6 2,08 chdi hitu hiéu. Nhu vay, kha
nang tao da chdi & hai méi trudng MS va Knop khong ¢ su khac biét rd rét, tuy nhién sé choi
hitu hiéu & moi truong MS 1a cao hon han so véi méi trudng Knop. Mat khac, kich thudc
trung binh caa chdi trién vong & méi trudng MS (2,16 cm) cao hon & mdi truong Knop
(1,86cm). Trong khi, trén méi trudng Knud* céc chi tiéu do dém déu thé hién sy thua kém rd
rét véi hai méi truong con lai. Didu nay kha pht hop voi két qua cia Nguyén Vian Két va cs
(2004) thu dugc trén ddi twong A. formosanus: Choi caa loai nay sinh truéng va tai sinh tot
nhét trén moi truong MS va H3. Nhu vy, doi véi Kim tuyén da voi, chung toi khang dinh
moi trudng MS 14 thich hop nhat cho kha ning tao cum chéi in vitro.

- Anh hwéng ciia cac chdt diéu hoa sinh trwéng BAP, kinetin va NAA 1én khd néng
tao da choi Kim tuyén dd véi

Nhitng chdi sach tai sinh trén méi trudng vao mau duogc cat thanh doan 1-1,5¢cm va duoc
ciy sang mdi truong khoang MS c6 bo sung 20 g/l dudng sucrose + 6,5g/1 agar + 100ml nudc
dira + 60 g/l khoai tdy + BAP hoic kinetin va NAA mot céch riéng r& hoac két hop & céc
nong do khéac nhau. Két qua sau 8 tuan nudi cay duoc thé hién trong bang 2.

Bang 2. Anh hwéng ciia chat diéu hoa sinh trwéng Ién kha ning tao da chdi kim tuyén

da voi
Chat diéu hoa sinh & chai/miu )
. truéng (mg/l ; A Ty I¢ Chieu
Cong So So x PN Y hét
thirc mau mau mau o So ghm ca?_ Cha
thi o thi tao da tao ga Sochaoi h_U’AU choi lqup.g
nghiém BAP | Kinetin | NAA nghiém chdi choi TB/ hiéu B choi
: ‘ (%) mau TB/ (cm)
mau
bC - - - 31 17 54,84 1,58 1,29 1,94 +
S1 0,1 - - 35 31 88,57 3,69 3,06 2,22 +
S2 0,5 - - 54 52 96,29 3,83 2,39 2,32 ++
S3 1,0 - - 40 39 97,5 6,1 2,5 1,79 +++
S4 1,5 - - 32 32 100 5,88 2,53 1,91 +++
S5 2,0 - - 44 44 100 4,95 2,25 1,93 +++
S6 - 0,1 - 35 26 74,28 2,37 1,6 1,98 ++
S7 - 0,5 - 51 38 74,5 2,64 1,48 2,28 ++
S8 - 1,0 - 38 29 76,32 2,9 1,82 2,18 ++
S9 - 1,5 - 22 18 81,81 3,86 2,36 2,5 ++
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S10 - 2,0 - 28 20 71,43 2,5 1,54 2,24 ++
S11 0,5 0,3 0,3 75 75 100 7,63 4,45 2,16 +++
S12 0,5 0,5 0,3 38 37 97 5,45 3,12 2,19 +++
S13 0,5 0,3 0,2 42 39 93 4,24 2,33 2,33 ++
S14 0,5 0,5 0,2 32 32 100 6,26 2,83 2,29 +++

Ghi chi : +++ : chéi mdp, 14 to, ng réng; + : choi gay, 14 nhe.

Khi st dung riéng r& BAP hoic kinetin cho hiéu qua tao cum chdi hon han mau déi
ching. O cong thie S3 (Img/l BAP) sb luong chdi dat cao nhat (6,1 chdi/mau) véi sb choi
hitu hiéu trung binh 1a 2,5 trong khi cong thirc cho kha ning nhan chéi cao nhat khi sir dung
kinetin 1a S9 dat 3,86 chdi/mau. Nhu vay, BAP c6 hiéu qua tao cum chdi kim tuyén d4 voi tot
hon kinetin.

Tt ca cac cong thac co bd sung két hop cac chat diéu hoa sinh truong (S11-S14) déu ty Ié
mau tao cum chdi va sb choi/mau cao. Bic biét & cong thac S11 va S14 ¢6 ty mau tao cum choi
I6n nhét dat 100% va trén hai moi truong nay ¢6 s6 chdi trung binh/mau ciing rat 16n, ching lan
luot 1a 7,63 va 6,26 chdi/mau, chat lugng chdi tét (than map, 16ng dai, 14 to, khoe). Tuy nhién,
cong thire S11 ¢6 sé chdi hitu hiéu trung binh (4,45 chdi/mau) cao hon han so vai cdng thac
S14. Két qua nay kha phi hop véi két qua ctia mot s6 tac gia di trude khi nghién cau mot sé
loai lan kim tuyén cting chi véi kim tuyén da voi nhu: tic gia Phung Vin Phé va cs (2010),
Nguyén Quang Thach va cs (2012). Cong thic phdi hop S11 ¢6 két qua cao hon cong thirc bd
sung BAP (S3) va cao hon rat nhiéu so véi cac cong thirc sir dung kinetin riéng l¢.

Nhu vy, méi truong thich hop nhat cho viéc tao cum chdi va nhan nhanh chéi kim
tuyén da voi 1a méi truong MS bé sung 0,5mg/l BAP, 0,3 mg/l Kinetin, 0,3 mg/l NAA, 20 g/l
duong sucrose, 6,5g/1 agar, 100ml/I nudc dira, 60g/I khoai tay véi hé sé nhan chdi 1a 7,63
chdi/mau.

3.2. Két qua tao cay hoan chinh tir chdi Kim tuyén da véi in vitro

Chdi in vitro ¢ kich thuéc tir 3-4 cm, 3-4 1a duoc chuyén sang moi truong ra ré MS
hodc 1/2 MS ¢6 bd sung NAA & cac nong do khéc nhau + 20g/l sucrose + 6,5g/l agar +
100ml/I nudc dira + 60g/l khoai tAy + 0,2% than hoat tinh. Két qua sau 8 tuan cdy chuyén
duoc thé hién qua bang 3.

Bang 3. Kha ning ra ré caa chdi in vitro Kim tuyén da véi

cong | Mai NAA | 86 chéi S chbi Clgi 'fa S§ré | Chidudai | Chit lugng
thirc | trwong (mg/1) TN rareé x TB/choi [ré TB (cm) cay con
ré (%)

R1 1/2 MS 0,5 33 33 100 2,5 1,45 ++
R2 1/2 MS 1,0 34 34 100 2,56 1,51 ++
R3 12 MS 15 20 20 100 2,67 1,19 ++
R4 1/2 MS 2,5 31 31 100 2.45 1,37 ++
R5 1/2 MS 3,0 28 28 100 2,27 1,22 ++
R6 MS 0,5 24 24 100 2,75 1,02 ++
R7 MS 1,0 52 52 100 2,75 1,23 ++
R8 MS 15 60 60 100 2,95 1,53 ++
R9 MS 2,5 34 34 100 2,88 1,17 ++
R10 MS 3,0 29 29 100 2,7 1,24 ++
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Qua bang 05 cho thay : Tat ca 10 cong thuc ra ré déu ty 1é ra ré dat 100% va sb ré trung
binh/chdi khoang 2,5 dén 3 ré&/chdi. O ca hai nhém cong thae 1/2 MS va MS, déu thé hién
nong do NAA ting tir 0,5 dén 1,5mg/l thi s6 ré/chdi ting 1én, nhung khi tiép tuc ting NAA &
nong do cao hon (2,5 hoic 3mg/l) thi s6 ré/chdi lai giam. Trong mdi truong ¥ MS va MS khi
bé sung 1,5mg/l NAA (R3 va R8) déu cho sb ré trung binh trén chdi cao hon cac ndng do con
lai, tuy nhién R8 cho s ré trung binh/mau (2,95) va kich thuéc r& (1,53 cm) Ién hon so voi
R3. Nhu vy, Méi trudng ra ré thich hop nhat déi véi Kim tuyén da voi 1a MS c6 bd sung
1,5mg/l NAA + 20g/1 sucrose + 6,5g/1 agar + 100ml/I nude dira + 609/l khoai tay + 0,2% than
hoat tinh.

3.3. Két qua anh hwong cia gia thé dén kha ning séng cia cay con

Cay Kim tuyén da voi in vitro du diéu kién dugc huan luyén dé thich nghi véi diéu kién
anh sang, nhiét d6, d6 4m bén ngoai moi trudng ty nhién. Cay duogc ria sach thach, trong va
cham séc véi cac gia thé khac nhau thé hién & bang 04.

Bang 04. Anh hwéng cia gia thé dén kha ning song cia cay Kim tuyén da vai in

vitro
Ty ¢ cay song Chiéu cao cay J
. Chat
cong Gia thé (%) (cm) lron
A A A A cay
tuan tuan tuan tuan
VU1l 100% RDX 93,75 84,37 6,2 7,1 +++
9 +
VU2 75% RDX 66,67 60 4,8 53 ++
25% DSH
9 +
VU3 50% RDX 25 0 45 - ++
50% DSH
25%
VU4 RDX+75% 0 0 - - -
DPSH
VU5 100% PSH 0 0 - - -
50% bbb +
Vv 7 2 7 ++
ué6 5096 RDX 9,36 39,68 5,25 5,75
25% bbb +
VU7 76,67 1 7 +++
U 7506 RDX 90 6,6 6, 6,75
Ghi chu:

+++ : Cay con khde, citng, ld xoe to va muwot, Sw sinh trwéng va bam cua ré vao gia thé nhanh,
chdc.

++ : Cay con khde, cieng, ré sinh truwong chdm, bam vao gié thé kém.

+: Cay con yéu, ld khong muot, ré sinh truong kém va bam vao gia thé kém.

- : Cay héo nhanh, théi cé ré va chét.

Tir két qua ¢ bang 04, c6 thé thay cong thirc thi nghiém VU1, VU7 va VU2 lan luot 13
nhiing cdng thic cho ty & séng sau 8 tuan cao nhat. Dac biét 1a VU1 (100%) ré dwong xi cho
ty & cly séng sau 4 va 8 tuan lan luot 13 93,75% va 84,37%, sy sinh truong cua cdy con ciing
nhu kich thudc cia cdy déu tét hon hin so véi nhitng cong thirc con lai. RE dwong xi ¢6 kha
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nang gitr am tot, thoang khi vi vay gidp cho cay in vitro ¢ kha ning hit nudc tét hon, cay
sinh truong tét, 14 muot, trai rong, cang cap, khoe manh, do bam cua ré vao gia thé cao.

Hinh 1. Lan Kim tuyén d4 véi in vitro: A va B: Cum chéi sau 6 va 8 tuan nudi ciy trong cong
thirc S11; C: RE lan kim tuyén trong cong thiicc R8; D, E: Cay con trén gia thé (VU1 va VU2)
4. KET LUAN
- Méi trudng MS 1a méi truong khoang thich hop nhét cho tao cum chdi Kim tuyén da
VOI.
- T6 hop chét diéu hoa sinh truéng 0,5mg/I BAP; 0,3 mg/l Kinetin; 0,3 mg/l NAA trong

moi truong MS bd sung 20g/1 sucrose; 6,5g/1 agar; 100ml/l nuéc dira; 60g/l khoai tay la thich
hop nhét cho tao cum chdi Kim tuyén da voi vai hé s nhan chdi 7,63 choi/mau.

- Moi truong ra ré Kim tuyén da voi thich hop nhat 1a MS bd sung 1,5mg/l NAA; 20g/1
sucrose; 6,5g/1 agar; 100ml/I nudc dira; 60g khoai tay véi 2,95 ré/chdi va chiéu dai ré trung
binh 1,53 cm/ré.

- Gia thé thich hop nhat cho loai Kim tuyén da voi 1a 100% ré dwong xi, thu duoc ty 18
cay song sau 8 tuan 1a 84,37%, chiéu cao cay 7,1cm.
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UNG DUNG YEU TO KiCH THiCH SINH TRUONG BA, IBA VA NAA TRONG
NHAN CHOI VA TAO RE CAY BA KiCH (MORINDA OFFICINALIS HOW)
GIAI POAN IN VITRO TAI CO SO 2 - PAI HQC LAM NGHIEP

P& Pirc Tri', Trin Vin Sang', Nguyén Hiru Hiéu', Nguyén Vin Viét'

ABSTRACT

Tissue cultivation is an innovative clonal breeding technique. The study results showed that the number of
Morinda officinalis's shoots were the biggest when shoots were cultured on the Murashige and Skoog
medium supplemented with 1.5 mg/l BA. The levels of IBA effected to the root formation of Morinda
officinalis higher than the levels of NAA. The results also indicated that the supplemented medium with
0.3 mg/l IBA is the best amount for root formation.

TOM TAT
K§ thuat nudi cdy mo 1a mot trong sé cac ky thuat nhan gidng cdy trong vo tinh quan trong. Két qua
nghién ciru qué trinh nhan chdi cdy Ba kich cho thdy khi b6 sung BA nong d6 1,5 mg/l viao mdi truong
Murashige va Skoog (1962) thi kha nang ra chdi 14 t6t nhat. Nong d6 IBA ¢ kha nang kich thich sy ra ré
hon hin so véi NAA, trong d6 bd sung IBA véi ndng do 0,3 mg/I thi kha ning rao ré cua ciy Ba kich dat
két qua cao nhét.
Tir khéa: Ba kich, ra chéi, nuéi cdy mo

1. PAT VAN PE

Hién nay cling véi sy phét trién cua xa hoi, doi song ciia con ngudi duoc nang cao, nhu cau
clia con ngudi vé nguon duoc liéu theo d6 ciing ngay cang ting. Trong d6 cay ba kich (Morinda
officianalis How) la cay thudc quy trong y hoc ¢cb truyén. Tuy nhién, do nhu cau sir dung cay
nay 1am duoc liéu dang gia ting nén cay ba kich bi khai thac 6 at nhiéu nim dan dén ngudn
nguyén liéu dang tré nén kiét qué. Trong nhiing nim gan diy xu hudng trong va kinh doanh
cay ba kich lay ci ngay mot gia ting tai cac tinh phia Bic. Tuy nhién, viéc nhan gidng cung
cap cho nhu cau san xuét hién nay con gap nhiéu bat cap. Ky thuat nudi cdy md la mot trong sé
cac ki thuat nhan gidng cay trong vé tinh 1a mot ki thuat cao, ky thuat nay gitp tao duoc sé
luong 16n cay gidng vaéi pham chat tét, gia thanh ha. Xuat phat tir nhitng co s trén, ching toi
tién hanh nghién ctu "Ung dung yéu tb kich thich sinh truong BA, IBA va NAA trong nhan
chdi va tao ré cay ba kich (Morinda officinalis How) giai doan in vitro tai co so 2 - Pai hoc
Lam nghiép”.

2. MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu

- Khao sat sy anh huong cia cac kich thich sinh truong BA, IBA va NAA trong nhéan
chdi va tao ré cay ba kich (Morinda officinalis How) giai doan in vitro

2.2. Ngi dung nghién cwau

- Khéo sat sy anh hudng ctia BA dén viéc nhan chdi cay ba kich, tr d6 xac dinh dugc
nong do BA tot nhat cho qua trinh nhéan choi.

' Phan hiéu Truong Pai hoc Lam nghiép
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- Khao sat duoc cac mirc nong do IBA va NAA anh hudng dén sy tao ré, tir d6 tim ra
ndng do auxin tot nhat cho qua trinh tao r& cay ba kich.

2.3. Phwong phap nghién ciru
2.3.1 Péi twong nghién ciru
Cay ba kich ¢ ngudn gdc tir huyén Hoanh Bb tinh Quang Ninh
2.3.2. Vat ligu nghién ciru
Mau ba kich in vitro duoc Iy tir truong dai hoc Lam Nghiép Viét Nam.

Moi trudng MS (Murashige va Skoog, 1962), chat diéu hoa sinh truéng thuéc nhom
cytokinin (BA, KIN), nhom auxin (IBA, NAA), cac vitamin: (MS, riboflavin), dudong sucrose,
agar.

2.3.3. Phwong phap nghién cuu

Moi truong Murashige- Skoog (MS) (1962) c¢6 bo sung noéng d6 BA (N®
Benzyladenine), IBA ( 3-Indolebutyric acid ) ¢ cac mic khac nhau cing véi thanh phan co
ban:7g/l agar, 30 g/l duong. Chat phu gia c6 10mg/l riboflavine, than hoat tinh & cac khoi
luong khac nhau tuy vao loai méi truong; pH 5,8 duge ding 1am méi trudng nudi ciy co ban
cho céc thi nghiém (TN) nuéi cdy in vitro. Phuong phap bé tri cho timg thi nghiém nhu mo ta
duoi day.

Thi nghigm 1: Khdo sat néng dg BA (N*Benzyladenine) dnh hwéng téi khd nding tao
chéi ciia cay ba kich. Poan than c6 1 mit 14 duoc tach ra tir chdi cua nudi ciy in vitro s& dugc
nudi cay trén mdi truong MS ¢6 bd sung 10mg/l riboflavine va 0,1mg/l IBA két hop véi BA ¢
8 nong do khéac nhau (0,5; 1,0 1,5; 2,0; 2,5; 3,0; 3,5 va 4mg/l). Thi nghiém c6 8 nghiém thirc
vé6i 3 1an 13p lai, mai lan 1ap lai gom 4 binh, mdi binh cay 8 chéi. Thi nghiém duoc thuc hién
trong binh thity tinh loai 500ml véi thé tich méi truong 1a 50ml. Méi truong bd sung 30g/I
sucrose va 7 g/l agar, pH=5,8, hap kht tring & 121°C, 1 atm trong 20 phut. Diéu kién nhiét do
phong nudi cdy 1a 25°C, chu ky chiéu sang 10 gid/ngay, cudng do chiéu sang 2000 lux.

Thi nghié¢m 2: Khdo sdt sw hinh thanh vé ciia cdy ba kich. Nhimg mau chdi khoé
manh, map map, c6 chiéu cao trung binh tir 1,7 — 3 cm cdy chuyén sang méi trudng MS c6 bd
sung IBA hoac NAA voi 4 néng d6 khéc nhau 1a 0,1; 0,2; 0,3 va 0,4 mg/I nham kich thich tao
ré. Thi nghiém duogc bd tri hoan toan ngﬁu nhién véi ba lan lap lai, mdi lan céy 4 binh, mdi
binh ciy 8 chdi.

2.4. Phwong phap thu thip va xir 1y s6 liéu

- Theo ddi cac thi nghiém vé thoi gian & giai doan ra chdi va ra ré c6 chiéu dai, s6
lugng ré va chdi thay doi nhu thé ndo, cac thi nghiém ra ré theo ddi sau 4 tuan tir khi ciy vao
binh ré. Thi nghiém duoc tién hanh trong 4 tuan. S liéu duoc thu nhan tai ngay cudi cing caa
thi nghiém.

- S liéu dugc xir ly thdng ké trén may tinh trén phan mém Excel va SPSS.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién ctru vé cong thirc mdi trueong nhin chdi cay ba kich

Bang 1. Anh huong ctia ndng do BA dén kha ning nhan chdi cua cay ba kich

Nong do BA (mg/l) 0,5 1 1,5 2 2,5 3 3,5 4
S6 chdi 4,33" | 9,83" | 10,27 | 9,88" | 8,38° | 7,96° | 6,21° | 6,08°
Chiéu cao chdi (mm) | 8,42° |8,69°|10,63*| 9,71° | 9,17°¢ | 8,58°¢ | 838" | 7,58
Két qua trén cho thay khi b6 sung ndng do BA 1,5 mg/l cho chit luong tét nhat.
3.2. Nghién ctru vé cong thirc mdi truomg tao ré cay ba kich
3.2.1. Anh hwéng ciia IBA dén sw hinh thanh ré
Bang 2. Anh huong cua ndng do IBA dén kha ning ra ré cua cay ba kich
Nong dd IBA (mg/l) 0,1 0,2 0,3 0,4
Ty 18 ra ré (%) 38¢ 58° 100° 88’
Chiéu dai r& (mm) 9,58" 16,75° 28,54° 21,50

Két qua trén cho thay khi bd sung IBA 0,3 mg/l vao mdi truong nudi cdy mau choi cay
ba kich cho ty 1¢ ra ré, sb ré ciing nhu chiéu dai bo ré cao nhat.
3.2.2. Nghién ciru anh huong ciia NAA dén khd néng ra vé ciia cdy ba kich

Bang 3. Anh huong cia ndng dd NAA dén kha ning ra ré cua cay ba kich

Nong a9 NAA (mg/l) 0,1 0,2 0,3 0,4
Ty 18 ra ré (%) 50.00" 62,50 66,67° 37,50
Chiéu dai r& (mm) 1,13° 8,62° 4,79 0,96°

Hinh 1. Chdi ciy ba kich trén méi truong bo sung 1,5 mg/l BA

Két qua trén cho thiy viéc bd sung NAA 0,2 mg/l va 0,3 mg/l cho ty 1& ra r& cao nhit
khong co su khac biét vé mit théng ké. Tuy nhién viéc bd sung NAA 0,2 mg/l cho chiéu dai
1& cao nhat. Do d6, co thé két luan bd sung NAA 0,2 mg/l vao mdi trudong nudi cay 1a tbi uvu

nhat.
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4. KET LUAN

- Mbi truong nhan nhanh thich hop 1a méi truong bo sung 1,5 mg/l BA, 0,1 mg/l IBA, 10
mg/l Riboflavin.

- Viéc bo sung IBA vao mdi truong nudi cdy co tac dung kich thich su hinh thanh rg,
chiéu dai ré ciing nhu thu dugc s6 r& cao hon han so véi khi bd sung NAA vao méi trudng
nudi cay.

- Mi trudng thich hop tao 1 cay ba kich 1a méi truong MS bé sung 0,3 mg/l IBA, sau 4
tuan cy ty 16 ra ré dat 100%, chat luong bo ré tét.
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CHOQN DONG CAM CHUONG GAM (Dianthus chinensis L.) DA BQI BANG XU LY
POT BIEN COLCHICINE IN VITRO TRONG PIEU KIEN IN VIVO

_ Chu Thuy Duong', Tran Thj Hién',
Nguyén Thi Thu Phwong', Nguy&n Thi Xuyén®

ABSTRACT

The aim of study was to select polyploidy lines in China Pink (Dianthus chinensis L.) to serve flower
breeding. Source materials are the China Pink (pink flower varieties) which are mutated by in vitro using
colchicine concentrations ray 0%; 0.05%; 0.10%; 0.15%; 0.20% over the period of 24h, 48h. Results
showed that in vitro mutation using colchicine treatment have changed the characteristics of the growth
and development of China Pink in vivo conditions. In particular, the formular 0.05% - 48h was the
capable formular of growth and development predominate, while the average diameter of flowers get the
best results and some special individuals have strong leaves, big sizeflowers. Researchers have isolated
18 individuals which change in morphology in vivo conditions. Using the method of observing the
quantity and size of stomata has identified three polyploid individuals. Polyploid individuals were
sterilized , added sample, multiplied and cloned,they have growth characteristics in vitro conditions better
than that of control samples.

Key words: China Pink, colchicine, polyploidy, stomata

TOM TAT
Nghién ctru thyc hién véi muc dich chon dugc dong cam chudng gam (Dianthus chinensis L.) da boi
phuc vu cho cong tac chon tao giéng. Ngudn vat liéu sir dung 1a cay cam chudng gim (gidng hoa mau
héng) dugc dem xt 1y colchicine in vitro voi néng d6 0%; 0,05%; 0,10%; 0,15%; 0,20% trong khoang
thoi gian 24h, 48h. Két qua cho thay: xir Iy colchicine in vitro di lam thay doi dac diém sinh truong, phat
trién ciia cdy cam chudng gam trong diéu kién in vivo. Dic biét, cc cay thudc nghiém thirc 0,05% - 48h
¢6 kha ning sinh truéng, phat trién chiém wu thé hon, dong thoi c6 dudng kinh hoa trung binh dat két qua
t6t nhat va xudt hién mot s6 ca thé sinh truong than 1a manh, hoa kich thudc 16n. Nghién ctru da phén lap
dugc 18 ca thé bién di hinh thai trong diéu kién in vivo. Sir dung phuong phap quan sat sé luong, kich
thude khi khdéng da xac dinh dugc 3 ca thé da boi. Cac ca thé da boi nay dwoc khir tring, vao mau, nhan
nhanh va tao dong, so sanh dic diém sinh trudng cia cac dong nay trong didu kién in vitro déu tét hon so
v6i d6i chimg.
Tir khéa: cam chwéng gam, colchicine, da béi, khi khong

1. PAT VAN PE

Cam chudng gdm (Dianthus chinensis L.) dugc biét dén boi sy da dang vé mau sic hoa,
thuong duoc ding 1am hoa trong chau, trong tham trong cdng vién hozc ngoai dudng phd bai
¢6 thé trong duoc quanh nam. Tuy nhién, cdy cam chudng gam lai ¢ nhugc diém 12 than bui,
canh 14 nho bé, yéu va rat dé gay... nén dién tich trong chua nhiéu. Vi thé, cac phuong phap
chon, tao giéng can dugc tién hanh nham khéc phuc cac nhugce diém trén mang lai nhiéu lva
chon cho ngudi trong va thudng ngoan hoa.

KV thuat xu ly dot bién in vitro v&i tac nhan colchicine da duoc sir dung thanh cong dé
tao ra thé da boi trong nhiéu loai thuc vat. O Viét Nam, hudng nghién ciru nay da thu duoc
mot s6 két qua bude dau dbi voi cay co6 mui va cdy dwa hau (Tran Thi Hanh va cong su, 2003;
Lam Ngoc Phuong va Nguyén Kim Hang, 2010; Nguyén Thi Ngoc Tram va cong sy, 2012)
trong khi trén ddi twong cay hoa chua dugc quan tim dang muc.

! Truong Pai hoc Néng Lam Béc Giang
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Nghién ciu st dung phwong phap xir Iy dot bién cam chuéng colchicine in vitro, theo
ddi cac ddc diém sinh truong, phat trién trong diéu kién in vivo nham tim kiém, sang loc céc
bién di co loi, dic biét 1a cac cé thé da boi, nhan dong phuc vu su phét trién, da dang hod
chung loai hoa, 1am nguyén liéu cho codng tac chon tao gidng va dem lai gi4 tri kinh té cho
ngudi tréng hoa.

2. MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu
Nghién ctru cac dic diém sinh truéng, phat trién va theo ddi su bién di trong diéu kién
in vivo caa cdy cam chudéng gim duoc xu Iy dot bién in vitro bang colchicine nham tim kiém
cac bién di c6 loi (kha ning sinh truéng tot, thay d6i cau tric, mau sac, sé lugng hoa...). Tir
d6, x4c dinh cac ca thé da boi thong qua ky thuat quan sét té bao khi khong va nhan dong céc
ca thé nay 1am vat liéu cho cong tac chon tao gidng cay hoa cam chudéng.
2.2. Vit lieu, Noi dung va Phuong phap nghién ciru
2.2.1. Vat ligu nghién ciru: cac dong cam chuéng gam da qua xu 1y colchicine in vitro da
duoc tao cay hoan chinh
2.2.2. Ngi dung nghién ciu
Noi dung 1: Nghién ctu kha ning sinh truéng, phat trién va sy bién di cia cac dong
cam chudng sau xtr ly colchicine in vitro trong diéu kién vuon trong
Noi dung 2: Panh gia sy thay d6i do boi thé cia mot sé dang bién di cua cac dong cam
chuéng sau xir Iy dot bién colchicine in vitro bang phuong phap soi té bao khi khéng
Noi dung 3: Tao dong cam chuéng gam da boi
2.2.3. Phuwong phap nghién ciru
e Phwong phdp nuéi cdy mé, té bao thwc vat: Piéu kién nudi cdy: Anh sang: 2000 —
2500 lux, nhiét do: 24 + 2°C, thoi gian chiéu sang: 16h sang - 8h t6i. Moi trudng nudi ciy:
MS + 30g/1 duong saccarose + 6g/1 agar + 100mg/1 innositol + 1ml/l kinetin.
e Phwong phdp soi khi khong xdc dinh sw thay doi dé bi thé: 1Ay 1a cua cac dang bién
di thu duoc, sau do tach léy 1 16p biéu bi mit sau cua 14. Quan sat va chup anh khi khéng o
vat kinh ¢6 d phong dai X40 (40 lén), thi kinh c¢6 do phong dai 15 lan co gén tric vi thi kinh;
xac dinh sy sai khac mat do va kich thudc khi khong. (Ha Thi Thay, 2005).
e Phuong phdp bé tri thi nghiém
Céc cong thac thi nghiém trong phong nudi ciy mé dugc bd tri ngau nhién, mdi céng
thire thi nghiém tién hanh 3 1an nhéc lai, mdi lan nhic 45 mau.
Céc cdng thuc thi nghiém ngoai vuon trong duoc bd tri tuan tu, mdi cong thuc thi
nghiém tién hanh 3 1an nhéc lai, mdi 1an nhic 45 mau.

e Phuwong phdp xir Iy s6 ligu: Cac s6 lidu dugc xtr 1y thong ké bang phan mém Microsoft
Office Excel va IRRISTAT 4.0.
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3. KET QUA NGHIEN CUU
3.1. Kha niing sinh truéng, phat trién va su bién di cia cac dong cAm chwéng sau xir 1y
colchicine in vitro trong diéu Kién vuon trong

Két qua nghién ctu kha nang sinh trueéng, phat trién va su bién di cua cac dong cam
chuéng sau xtr ly colchicine in vitro trong diéu kién vuon trdng cho bgi bang 3.1

Béing 3.1. Kha niing sinh truwéng, ty 1¢ bién di va dic diém ra hoa ciia cac dong cam
chwongsau xir ly colchicine in vitro trong dieu Kién vwon trong (70 ngay sau trong)

. , Tf; Ié. Sé <. Chiéucao Tylécay TAréng Durong

Cong thac  bien di nhanh Sola cay cm)  ra hoa (%) so nu, kinh hoa
(%) hoa (cm)
DC 0 6,65 25,58 26,99 83,33 11,85 2,57
0%-24h 0 6,71 24,81 25,89 81,48 11,05 2,60
0%-48h 0 5,61 26,38 26,19 88,89 10,78 2,60
0,05%-24h 3,71 7,95 23,95 25,53 27,78 12,55 2,47
0,05%-48h 18,52 10,55 25,85 26,86 70,37 14,05 2,74
0,1%-24h 0 8,45 24,21 24,59 37,04 14,85 2,50
0,1%-48h 5,56 8,75 23,78 25,69 48,15 15,62 2,60
0,15%-24h 0 8,48 23,58 25,83 18,52 9,82 2,47
0,15%-48h 3,33 11,68 23,71 26,66 35,19 15,88 2,57
0,20%-24h 7,41 10,31 23,68 26,16 29,63 14,65 2,44
0,20%-48h 0 11,18 23,21 26,59 33,33 16,48 2,40
CV% 7,0 3,5 3,1 7,6 3,5
LSDo 05 1,14 0,93 1,05 1,22 0,12

Két qua bang 3.1 cho thiy, cong thac 0,05% - 48h cd ty I& bién di hinh thai cao
(18,52%), cac cong thirc con lai déu ¢ ty 1& bién di hinh thai thap (dudi 8%). Céc cé thé bién
di ndy s& duoc danh du va theo ddi so sanh véi céc cé thé cay ddi chung. O thoi diém cay bat
dau ra hoa, chiéu cao va sé 14 trung binh trén cay & cac cong thuac khdng cé sy chénh léch 16n.
Trong khi kha ning dé nhanh cua cac dong cam chuéng da qua xir Iy colchicine in vitro thé
hién tét hon so vai ddi ching.

Sau trong 70 ngay, trong khi cong thie ddi chiing va cac cong thire xt ly colchicine 0%
d3 ra hoa trén 80% thi cac cong thtc con lai c6 ty 18 ra hoa thip hon. Hau hét cac cong thirc
da qua xu ly colchicine in vitro c6 s luong nu, hoa cao hon déi chiing. Céng thirc 0,05% -
48h c6 duong kinh hoa trung binh cao hon dbi chiing (2,74 cm), céc cong thic con lai cho
hoa c6 dudng kinh twong dbi dong déu va khong co sy khéc biét so voi dbi ching.

Nhu vay, viéc xt ly colchicine in vitro da 1am anh huong t6i dic diém sinh truong, phét
trién cua cdy cam chuéng gam, bao gém: lam ting kha ning dé nhanh, kéo dai thoi gian sinh
trudng sinh dudng. Tuy nhién, hau hét cac dong cam chudng di qua xir ly colchicine in vitro
lai c6 s6 ny, hoa trung binh trén cdy cao hon ddi chimg. Ddi véi hoa trong tham nhu cam
chuéng gam thi day ciing dugc coi 1a mot dic diém c6 lgi cho cong tac chon tao gidng. Pic
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biét, cong thic 0,05% - 48h 1a cong thirc c6 kha ning sinh trudng, phat trién, duong kinh hoa
chiém wu thé hon.
3.2. Sw thay ddi dd bdi thé ciia mét sé6 dang bién di cia cac dong cAm chwéng sau xir ly
dot bién colchicine in vitro thong qua phwong phap soi té bao khi khong

Quan sat khi khéng cac dang bién di & thi nghiém 1 cho két qua mat d6 khi khong (sb
khi khong trung binh/quang truong) va kich thudc khi khong (s vach tric vi thi kinh) cho boi
bang 3.2

Bang 3.2. Mat d¢ va kich thwéc té bao khi khdng cia mét sé dang bién di

Cay  Pdcdiém bién di congthic  Madr dg khi khang  Kich thwéc khi khéng
0 Binh thudng Déi chirng 18,33 14
| Hoa dam 0,1%-48h 14,00 14
I Sinh truéng manh 0,05%-24h 15,67 13
1] Sinh truang manh 0,05%-48h 7,67 19
\Y Sinh truang manh 0,05%-48h 6,67 19
Vv Sinh truéng manh 0,1%-24h 14,33 14
VI Hoa dam 0,05%-48h 7,33 18
VIl Sinh truong manh 0,05%-24h 14,67 13
VIl Sinh truéng manh 0,20%-48h 15,33 13
IX Sinh truéng manh 0,05%-48h 16,67 14
X Sinh truéng manh 0,05%-48h 16,33 15
XI Ra hoa som 0,05%-48h 15,67 14
Xl Sinh truéng manh 0,05%-48h 20,33 14
X1l Sinh truéng manh 0,05%-48h 17,67 13
X1V L4 san 0,15%-24h 15,67 14
XV Sinh truéng manh 0,05%-48h 16,67 15
XVI  Sinh truéng manh 0,20%-24h 15,33 14
XVIl  Sinh truéng manh 0,05%-48h 15,67 14
XVIII L& san 0,15%-24h 17,33 13

Két qua do dém thu duoc & bang 3.3 cho thiy, kich thudc khi khong cta cac mau bién
di chia lam hai nhom rd rét. Nhom 1 gém cac mau: I, I, V, VII, VIII, IX, X, XI, XII, XIII,
X1V, XV, XVI, XVII, XVIII) c6 kich thudc va mat do khi khéng khong c6 sy khac biét so voi
mau ddi ching; nhom 2 c6 kich thude khi khong dai gap khoang 2,2 1an va c6 mat do khi
khong trung binh thap hon nhém 1, gdm cac mau I1I, IV, VL.

Phuong phéap kiém tra d6 boi dua trén dac diém khi khong 1a rat hiéu qua trong viéc xéac
dinh thé da boi (Kim MS and Kim JY, 2003). Lé Pinh Kha va cong sy (2009) ciing khang
dinh: kich thudc té bao khi khong c6 quan hé khé chat ché voi mic do da boi duge xac dinh
chi s da boi bang Flow Cytometry, hon nita kich thudc té bao khi khong ciing 1a chi tiéu dé
x4c dinh va it tn kém. Ngoai ra, viéc so sanh hinh thai dé xac dinh muc boi thé s& rat chinh
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xé&c néu cac dong hoic gidng cd chung mot ngudn di truyén.

Céc cé thé bién di trén c6 cung mot ngudn di truyén (xuat phét tir cy cam chudng gam
nhan gidng in vitro, dem xu ly colchicine). Vi vay, cac mau I, 1V, VI c6 mat do va kich
thudc khi khong c6 su chénh léch déang ké so véi dbi ching, c6 thé xac dinh 1a cac ca thé da
boi.

3.3. Tao dong cam chwéng gim da bdi

Cac ca thé da boi (111, IV, VI) duoc nhan dong, ky hiéu lan luot 12 A, B, C. Két qua theo
ddi dic diém sinh truong bang 3.3 cho thiy, cac dong A, B, C déu ¢ ty 1¢é sdng, ty I¢ bat chdi
cao (trén 90%). Hé sb nhan chdi, chiéu cao, sb 14 trung binh trén chdi cua cac dong da boi (A,
B, C) déu tt hon d6i chimg trong 6 dong A chiém wu thé hon ca. Chat lugng chdi cua dong
A, B, C ciing thé hién tét hon so véi dbi chimg. Trong d6, dong C cho hé s6 nhan chdi cao va
chat lugng chdi (than map, 1a xanh dam, két cau 14 thang, kich thudc 14 16n) tt nhat.

Cac két qua nghién ciu nudi cay in vitro trén cho thay, cac dong cam chudéng gam da
boi phan lap dugc (A, B, C) c6 kha niang séng va sinh truong tot va co thé sir dung phuong
phép nhan gidng in vitro thong qua qua trinh kich thich phat sinh hinh thai theo huéng tao
chdi.

Bang 3.3. Kha ning séng va tao choi cia cac dong cim chwéng gam da bdi

Chitieu  Tyle — Tylébdt 55~Ch5!/ Chiéu cao S 14 Chat heong
Cong thirc song (%) chai (%)  mau cay (cm) choi
Péi ching 97.2 100.0 1.20 4.00 10.00 +

A 95.8 100.0 151 5.80 11.43 ++

B 100.0 97.9 1.57 4.17 10.77 ++

C 95.6 100.0 1.80 4.73 10.83 +++
CV% 7.6 3.5 4.7
LSDg.05 0.22 0.21 0.36

Ghi chi: + (chdi phéat trién binh thuong, 14 xanh); ++ (chdi mép, 14 xanh dam, hoi
quin); +++ (choi map, 14 xanh dam, 14 thang, kich thuéc 14 16n)

4. KET LUAN

1) Céc cay cam chudng da qua xu ly colchicine thé hién nhiéu dic diém sinh truong,
phét trién khac biét so vai dbi ching: kéo dai thoi gian sinh truong sinh dudng, ting kha ning
dé nhanh, kéo dai thoi gian ra hoa, ting sé lwong nu, hoa trung binh trén cay. Bic biét, cong
thirc 0,05% - 48h la cong thirc c6 kha nang sinh trudng, phat trién chiém wu thé hon.

2) Phan lap dugc 18 ca thé bién di hinh thai ¢d su sinh truong, phat trién khéc biét rd rét
so véi d6i ching. Két qua quan sat mat do va kich thudc khi khdng cua cac mau bién di da
x4c dinh dwoc 3 mau (111, 1V, V1) 1a c4c ca thé da boi.

3) Cac mau da boi nay (III, IV, VI) duoc phan lap, vao mau va nhan nhanh tao thanh 3
dong cam chuéng gam da boi tuong tng 1a A, B, C. Két qua nudi cdy in vitro cho thay, cac
dong da bodi nay c6 kha ning séng va sinh trudng in vitro tot hon so véi dong d6i chimg ban
dau.
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NGHIEN CUU ANH HUONG CUA PHUONG PHAP XU LY EMS PEN KHA NANG
PHAT SINH PQT BIEN VA HAM LUQONG ALKALOID TONG SO CUA CAY DUA
CAN (CATHARANTHUS ROSEUS (L.) G. DON) IN VITRO

Tréan Thi Hién', Nguyén Thij Ly Anh?

ABSTRACT

Parts of the periwinkle body with a node was processed with EMS in vitro at concentrations of 0%; 0.5%;
0.1%; 0.15%; 0.2% in 1h, 2h, 3h. Results showed that handling with EMS in vitro method reduced the
rate of survival and growth of periwinkle shoots but increased mutation rate and concentration of
alkaloid. The formula 0.15% - 2h had the highest rate of mutation (35.19%). Periwinkle shoots growing
from parts of body survived after handling at a concentration of 0.2% EMS in 1h, had the highest total
amount of alkaloid which is 1.85 times higher than periwinkle shoots untreated with EMS.

Keywords: alkaloid, periwinkle, valuable medicinal plants, ethyl methane sulphonate, in vitro culture.
TOM TAT

Doan than mang mit nga Dura can duoc xir ly EMS in vitro véi nong do thay doi tir 0%; 0,5%; 0,1%;
0,15%; 0,2% trong khoang thoi gian 1h, 2h, 3h. Két qua cho thay: Xir Iy EMS in vitro da lam giam ty 1¢
sdng va sirc sinh truong phét trién cua chdi Dira can nhung lai lam tang ty 1¢ bién di va ham luong
alkaloid c6 trong cay dira can in vitro. Cong thic 0,15% - 2h thi ty Ié tao bién di la cao nhat. Chdi Dira
can phat sinh tir doan than sdng sot sau khi xir Iy EMS & ndng d6 0,2%-1h ¢6 ham lugng alkaloid tong sé
cao nhit, gip 1,85 lan so véi chdi dira can phat sinh tir doan than khong xu Iy EMS.

Tir khoa: alkaloid, cay dira can, cay thuéc quy, ethyl methane sulphonate
1. PAT VAN PE

Dura can (Catharanthus roseus(L.) G. Don) 1a mét loai thao dwoc quy, chta nhiéu
alkaloid (vindolin, vicristin, vibalastin, catharanthin...) cé tac dung chira bénh.

Theo Cragg va Newman (2005), vinblastine va vincristine Ia hai trong s cac alkaloid duoc
chiét suat tir cdy Dira can sir dung dé diéu ché biét dugc diéu tri ung thu bach cau, ung thu tinh
hoan, ung thu vi, ung thu phoi...

Theo Tran Nguyén Hitu va cong su (2003), catharanthin va vindolin c6 tic dung trong diéu
tri bénh huyét &p va tiéu duong. Hai alkaloid nay con la ngudn nguyén liéu dé ban tong hop nén
vinblastin.

Trong quyét dinh sé 61/2007/QD-TTG cua Tha tuéng Chinh pha vé viéc phé duyét
“Chuong trinh nghién ctu khoa hoc cdng nghé trong diém quéc gia phét trién cong nghiep
hoa duoc dén nim 20207, nghién ctu chiét tach vinblastin, vincristin, vindolin va
catharanthin tir cAy Dira can; ban tong hop vinblastin tir vindolin va catharanthin dé lam
nguyén liéu san xuat thudc diéu tri bénh ung thu 1a mot trong nhiém vu cha yéu duoc dé cap
den.

Gi4 tri duoc liéu va gid tri kinh té cua alkaloid Dira can rt cao, nhu cau sir dung ching dé

! Truong Pai hoc Nong Lam Bic Giang
? Hoc Vién Nong nghiép Viét Nam
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chita bénh rat Ion. Tuy nhién, ham Iwong alkaloid trong cdy Dura can lai khong cao. Ethylmethane
sulphonate (EMS) 1a hop chit héa hoc nam trong nhém céc hop chét alkyl héa, cé thé gay nén
nhitng d6t bién diém va mat doan nhé DNA. Do d6, van dé sir dung hoa chat gay dot bién cai
thién ham luong alkaloid c6 trong cdy Dira can dang 1a hudéng di méi duoc cac nha khoa hoc rat
quan tam.

2. MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu

- X4c dinh anh huong cua xt Iy EMS dén ty 1& song, phét sinh bién di, sinh truéng phat
trién va ham lugng alkaloid tong sb cua cay Dira can in vitro.

2.2. Ngi dung nghién cwau

2.2.1. Nghién ciru ty 18 séng , phat sinh bién di, sinh trwéng va phat trién cia cac dong
Dira can sau xi ly EMS in vitro

2.2.2. Phan tich ham lwong alkaloid tong sé cia cay Dira can da xir [y EMS in vitro
2.3. Phwong phap nghién ciu
2.3.1. Phwong phdp xur Iy EMS in vitro cdy Diara cgn

- Vit liéu: Doan than mang mat nga Dura can

- Poan than mang mét ngu in vitro Dira can dwoc cat thanh cac mau co kich thudc
khoang 1.0cm, ngdm vao binh chira dung dich EMS voi cac néng do khac nhau (0.05%,
0.10%, 0.15%, 0.20%) va lic trong cac khoang thoi gian thi nghiém (1h, 2h, 3h).

Céc mau sau khi xir Iy EMS duoc rira bang nudc cat vo tring 5 lan, thim kho bing
gidy thim vo triung va duoc chuyén nudi cay trén moi truong: MS+ 1.0mg/l a-NAA+3.0mg/l
BA

2.3.2. Phwong phdp tich chiét alkaloid téng sé ciia Dira cgn
- Vit liéu: Cay Dura can xir ly EMS in vitro
- Toan bo ré, than, 14 Dira can duoc sdy khd & 40°C va xay thanh bot min

- Lam am 20 gam bot Dura can bang dung dich ammoniac 25% trong khoang thoi gian
2h

- Chiét Soxhlet bot Dira can sau khi did tdm dung dich amoniac véi dung mdi
chloroform ¢ nhiét d6 60°C, thoi gian tach chiét 10h

- Thu dich chiét mau vang nau, lam khan bang Na;SO,, ¢6 chan khong tach duoc alkaloid
tong s6

2.3.3. Phwong phdp bé tri thi nghigm

Céc cong thuc thi nghiém trong phong nudi cdy mé dwoc bd tri ngau nhién, mdi cong
thire thi nghiém tién hanh 54 mau chia 1am 3 l1an nhac lai.

Céc s6 liéu duogc xur ly thong ké bang phan mém IRRISTAT 5.0.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hwéng cia EMS dén kha niing song sot, bat chdi va phat sinh bién di ciia doan
than Dira can in vitro

Theo Pao Thanh Bang va dong tac gia (1997), EMS la chat giy dot bién hoa hoc tac
dong truc tiép vao gen caa té bao qua phuong thirc tham thiu qua bé mat mé. Do do, thoi gian
xir Iy va ndng do xir 1y co y nghia rat quan trong. Vi vay, ddi vai tung loai cay, ting giéng cay
can phai x4c dinh ndng d6 va thoi gian xt ly thich hop maéi ¢6 thé mang lai hiéu qua cao.

Poan than mang mit ngu Dira can sau khi dwoc xt Iy EMS in vitro dugc ciy trén moi
truong MS+ 1.0mg/1 a-NAA+3.0mg/l BA
Bing 1 : Ty I¢ séng, bit choi va bién di ciia doan thdn mang mdt ngii Dira can dwoc xir Iy
trong dung dich b6 sung EMS véi thoi gian va néng dp khdc nhau (sau 4 tudn nuéi ciy)

Cong thirc Tfng fé . S0 mdu song Tﬁ;l'é mdy Sé.’;mél.l T')j fe 1.m§u
mau xu ly song(%) bién dj bién di (%)
DC (0%-1h) 54 50 92,9 0 0
0,05% - 1h 94 46 85,19 3 5,56
0.10% - 1h 94 43 79,63 7 12,96
0.15% - 1h 54 36 66,67 16 29,63
0.20% - 1h 94 32 59,26 18 33,33
0% - 2h 54 44 81,48 0 0
0.05% - 2h 54 38 70,37 5) 9,26
0.10% - 2h 54 30 55,56 9 16,67
0.15% - 2h 54 24 44,44 19 35,19
0,20% - 2h 54 20 37,04 15 27,78
0% - 3h 54 41 75,93 0 0
0.05% - 3h 54 23 42,59 9 16,67
0.10% - 3h 54 19 35,19 8 14,81
0.15% - 3h 54 12 22,22 7 12,96
0,20% - 3h 54 8 14,81 6 11,11

Két qua bang 1 cho thay :

O cac cong thirc ddi chimg thi da sd cac doan than nay van séng, c6 mau xanh binh
thuong, bat chdi va khdng xuét hién bién di.

Thoi gian va nong d6 EMS xir 1y ting 1én thi ty 16 mau séng giam dan (giam tir 85,19%
xudng con 14,81%) va ty 16 mau xuat hién bién di ciing bién d6i. Cong thirc 9 (0,15%-2h) c6 ty 1&
mau bién di cao nhit (35,19%). Néu tiép tuc ting nong do va thoi gian xir Iy EMS thi ty 16 chét s&
rit cao vi vay khdng con mau sng st dé co thé phét sinh dot bién nira

Céc doan than mang mat ngu Dira can sau khi dugc xtr Iy dwoc cay chuyén sang moi
truong nhan chdi. Theo ddi sy phat trién cua mau sau khi xir Iy nhan thdy: O 2 tuan dau sau
khi xir Iy EMS, cac mau c6 biéu hién phuc hdi. O tuan tha 3 va thi 4 sau xi ly thi mot sé mau
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& cong thirc xir Iy EMS trong 1h va 2h sinh truong tot, bat nhiéu chdi, c6 nhiéu biéu hién
gidng véi cac mau ¢ cong thire dbi ching. O cong thic cd thoi gian xa Iy 2h va 3h véi ndng
d6 xir 1y cao 0,15; 0,20% da sb cac mau khong c6 biéu hién phuc hdi, mau c6 mau vang nau,
mong nudc va chét. Mot sé chdi phat sinh tir cac mau cdy séng sot sau xir Iy EMS thi phéat
sinh mot s6 dot bién dudi day

Dang binh thuong Dinh l& Ba la /dot Bon la /dot

w B &

L4 xé thuy Pathian  Ladinh than Pa choi

Hinh 1: C4c dang bién di thu dwec trong qua trinh nudi cay in vitro sau xir Iy EMS
Bdng 2 : Anh hwong ciia EMS dén sw sinh trwong, phat trién ciia dogn than mang mat
ngi Dira cgn dwoc ldc trong dung dich bé sung EMS véi théi gian va néng dé khac nhau.

CTTN Nong dd xir

ly (%) — Thoi Hg so ?,hﬁn 'So li. Chiéu cao (cm)
gian xiwrly (h) choi (Id/choi)
1 0% - 1h 5.67 11.72 5.49
2 0.05% - 1h 5.13 11.69 5.34
3 0.10% - 1h 3.39 11.17 4.90
4 0.15% - 1h 2.56 10.45 4.33
5 0.20% - 1h 1.96 10.47 4.40
6 0% - 2h 4.67 11.60 5.44
7 0.05% - 2h 3.00 10.50 4.09
8 0.10% - 2h 1.94 9.93 3.61
9 0.15% - 2h 1.37 9.75 3.59
10 0.20% - 2h 1.02 9.18 3.13
11 0% - 3h 4.20 10.88 5.22
12 0.05% - 3h 1.65 10.61 4.30
13 0.10% -3h 1.39 9.67 3.43
14 0.15% - 3h 0.89 8.67 2.99
15 0.20% - 3h 0.54 8.22 2.56
CV(%) 5.9 3.1 3.4
LSD(%) 0.26 0.53 0.24
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Két qua bang 2 cho thay:

Nong d6 va thoi gian xtr Iy EMS ¢ anh huéng t6i sy sinh truong phét trién caa choi
Dura can. Néu nong d6 va thoi gian xir Iy EMS cang tang, strc sinh truéng cua chdi Dira can
cang giam

Trong céc cdng thirc nghién ciu ¢ bd sung EMS, CT2 (0.05% -1h) la cong thirc c6 mau
sinh truéng phét trién tot nhat voi hé sb nhan chdi (5.13), s6 14 TB (11.69 l&/chdi), chiéu cao TB
(5.34cm)

CT15 (0.2% -3h) 1a cong thirc ¢6 mAu sinh truong phat trién kém nhét véi hé s6 nhan chdi
(0.54), s6 14 TB (8.22 la/chdi), chiéu cao TB (2.56cm)

3.2. Phin tich ham lwgng alkaloid cia dong Dira can da xi ly EMS in vitro va cay Dira
can khong xir ly EMS.

Tién hanh tach chiét ham luong alkaloid tong s cua cac dong Dira can da dwoc xu ly
EMS va khong xu Iy EMS dé budc ddu danh gia duoc anh huong cia EMS dén kha ning tao
alkaloid trong cay Dtra can. Két qua dugc trinh bay ¢ bang 3

Bdng 3: Ham lwong alkaloid téng 6 ciia 6 mdu dem phén tich
Mau Ham lwong (%) alkaloid tong s6 — Ham heong alkaloid so véi doi chirng (lan)

M1 0.19 0.95

M2 (DC) 0.20 1.00

M3 0.23 1.15

M4 0.28 1.40

M5 0.36 1.80

M6 0.37 1.85
CV(%) 37
LSD(%) 0.03

Ghi cha:

M1: Hat Dtra can gieo in vivo trong vong 6 tuan.

M2: Cay Dira can khdng xu Iy EMS duoc nudi cay in vitro trong méi trudng tao cdy hoan chinh
trong 6 tuan.

M3, M4, M5, M6: Cay Dira can phét sinh tir doan than séng st sau khi xt Iy EMS lan luot
& ndng do 0,05%-1h; 0,1%-1h; 0,15%-1h; 0,2%-1h va dugc nudi ciy in vitro trong 6 tuan

Két qua bang 3 cho thay :

EMS ¢6 anh hudng dén ham luong alkaloid c6 trong cay Dira can. Ham lwong alkaloid
tong sb cang 16n néu ndng do xir Iy EMS cang cao (cao nhat 13 M6: 0,37%, gap 1,85 1an so véi mau
ddi chang)

4. KET LUAN

1) Nong do va thoi gian xir Iy EMS ¢6 anh huong dén ty 1é sbng sot, bat choi, bién di va
sinh trudng cia doan than mang mat ngu Dura can. Xir Iy doan than mang mét nga Dira can in
vitro trong dung dich EMS & ndng d6 0,15% - 2h thi ty 1é tao bién di Ia cao nhat (35,19%)
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2) EMS ¢6 anh huéng dén ham Iuong alkaloid cd trong cdy Dira can. Nong do xir Iy EMS
cang cao nong do alkaloid cang Ion.
TAI LIEU THAM KHAO
1. Cragg and Newman (2005), Plants as a source of anti — cancer agents, Journal of
Ethnopharmacology, 72-79
2. Pao Thanh Bing va cong su (1997), Nghién cizu hiéu qud cua xir Iy Ethylmethane
sulphonate (EMS) trén ngd giong thé hé M1 va M2, Vién Di truyén Nong nghiép, NXB
NO6ng nghiép.
3. Vit Hoang Hiép (2008), Nghién ciru nudi cdy in vitro va dnh hwéng cia Ethylmethane
sulphonate (EMS) dén cdy cam chwéng nudi ciay mé, Truong Pai hoc Nong nghiép Ha
Noi
4. T. Ramakrishnan and C. Vaidyanthan (1977). Studies in Catharanthus roseus callus cultures.
callus initiation and differentiation.Curr. Sci. 46:364-365.
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NGHIEN CUU CAC PIEU KIEN NUOI CAY BE THU NHAN VA TAO CHE
PHAM CELLULASE TU Trichoderma harzianum T25

Phan Thi Bé', Nguyén Pic Thién*, Nguyén Thj Ha Trang®, Truwong Nir Thuy Trang',
Nguyén Thi Trinh', Nguyé&n Thi Kim Uyén®.

ABSTRACT

Cellulase product is good for processing product derived from cellulases. The objective of the article is to
study conditions of the semi-solid state with husks substrate and bran to acquire and produce enzyme
product from Trichoderma harzianum. Bran:rice husk:NH4;NO;3 (7:3:1) ratio , initial moisture is 60% , the
most suitable incubation period for enzyme biosynthesis of Trichoderma harzianum T25 is 5 days .
Cellulase activity in laboratory conditions is 947.15 1U/g.

Keywords: Bran, cellulase, husk, Trichoderma harzianum T25.

TOM TAT
Ché pham cellulase c6 kha niang xir ly tét cac phé phu phdm c6 ngudn gc tir cellulose. Muc tiéu cua bai
bao 1a nghién ciru cac diéu kién cua méi trudng béan rin véi co chét trau két hop véi cdm gao dé thu nhan
va tao ché pham enzyme tir Trichoderma harzianum. Ty 1& cam: trau : NH,;NO; (7:3:1), 6 4m ban dau

60%, thoi gian nudi cdy 5 ngay thich hop nhit cho Trichoderma harzianum T25 sinh téng hop enzyme.
Hoat tinh cellulase trong diéu kién phong thi nghiém la 947,15 1U/g.

Tir khéa: Cam gao, Cellulase, Trdu, Trichoderma harzianum T25
1. PAT VAN PE

Ngay nay, cling véi su phét trién manh mé cia céng nghé sinh hoc, cac ché pham enzyme
dugc san xuat ngay cang nhiéu va duogc sir dung trong hau hét cac linh vire. Trong d6, cac loai
enzyme nhu: cellulase, protease, amylase,... 1a nhiing loai enzyme rat quan trong mang lai
nhiéu gi4 tri to 16n trong viéc ché bién thyc pham, thic an chian nudi, y té va xir Iy méi trudng
(Pham Thi Tran Chau, Phan Tuan Nghia, 2006).

Phé phu phim trong nganh cdng nghiép thuc pham va néng nghiép dang 1a mbi de doa dbi
v6i moi trudng dac biét nhu ba san, b ca phé, trau, rom ra.,... Xu hudng hién nay sir dung ché
pham cellulase dé xtr Iy cac phé phu pham trén. Cellulase duoc thu nhan cha yéu tir nam men,
nim méc va vi khuan. Nhiéu loai nim soi c¢6 kha ning sinh cellulase thudc giéng
Trichoderma, Aspergillus, Alternaria, Pinicillium,... Trong d6 Trichoderma va Aspergillus da
dugc nhiéu nha khoa hoc nghién ctru dé san xuét cellulase.

Muc tiéu cua bai bao la thu nhan enzyme tir Trichoderma harzianum T25 sinh truéng trén
moi truong ban ran trau két hop vai cdm gao nham thu nhan enzyme.

2. MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu

- Nghién ciru cac diéu kién nudi cdy thich hop dé thu nhan va tao ché pham cellulase tir
Trichoderma harzianum trén mdi truong ban ran véi co chat la trau va cam gao.

- Pé xuat quy trinh cong nghé san xuat ché pham cellulase tir Trichoderma harzianum.

! Truong Pai hoc Nong Lam Hué
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2.2. Ngi dung nghién cwau
Khdo sat anh hwéng ciia mét sé yéu té dén sw sinh téng hep enzyme
- Khao st anh huong cua thanh phan méi trudng ban ran .
- Khao st anh huong cua d6 am ban dau ctia méi truong.
- Khao sat anh huong cua thai gian nudi ciy.
Xay dng quy trinh tgo ché phdm Trichoderma harzianum T25
2.3. Phwong phap nghién cau
Xdc dinh ham lwong dwong khi bang acid dinitro salixylic (DNS)

Hoat do cellulase dugc xac dinh dua theo phuong phap cua Jeffries (1996) voi CMC
1% (Cacboxymethylcellulose) 1am co chat.

Nguyén tic: Str dung CMC 1% lam co chét, u dich chiét enzyme trong 30 pht, pH = 5
& nhiét do 50°C. Hé enzyme sé tac dung 1én CMC giai phdng céc phan tir glucose. Dua vao
ham luong glucose duoc giai phong ra dé xac dinh hoat d6 cellulase bang phwong trinh dudng
chuan.
Khdo sét dnh huwéng ciia mgt sé yéu té dén kha néng sinh tong hep cellulase ciia ching T.
harzianum T25.

Khdo sat dnh hwong cua thanh phan méi trwong

Binh 1 2 3 4 5 6 |7 8 9
Cim 1 2 3 4 3 6 7 g 9
Triu 0 g 7 6 3 4 3 2 1
NHNO; |1 1 1 1 1 1 1 1 1

Bdng 1. Thanh phdn méi trirong ban ran.

Chang T. harzianum T25 duoc nudi cay trén moi truong béan ran vai ty 18 cam : trau :
NH4NO; theo bang 1 trong thoi gian 5 ngay, nhiét ¢ 28°C. Sau thoi gian nudi cdy, tién hanh
thu dich enzyme thd bang nuéc ct, xac dinh hoat tinh caa cellulase bang phuong phap so
mau véi thude thir DNS.

Khdo sat dnh hwong Ciia dg dm ban dau cia méi trwong ban ran

Tién hanh thi nghiém trén méi truong véi ty 1é cam:trau:NHsNO3 la 7:3:1, nhiét do
28°C, thoi gian 5 ngay. D6 4m cua méi trudng dwoc diéu chinh tir 40% dén 70%. Dung nudc
cat dé thu dich enzyme, xac dinh hoat tinh enzyme cellulase bang phuong phap so mau voéi
thudc thir DNS.

Khdo sat anh huwong cua thoi gian

Chung T. harzianum T25 duoc nudi cay trén méi truong véi ty 16 cam: trau: NH4NO; =
7:3:1, nhiét d6 28°C, d6 4m ban du ciia méi trudng 60%. Sau cac khoang thoi gian tir 1 ngay
dén 10 ngay dung nudc cat dé thu lay dich enzyme.
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Xie 1y s6 ligu

Str dung phuong phap phén tich phuong sai (ANOVA) xac dinh su sai khéc gitra cac
trung binh bang phan mém SAS 9.1.
3. KET QUA NGHIEN CcUU

Hinh 1. Sgi nAm T. harzianum T25

3.1. Anh hwéng cia thanh phin méi trwong dén kha ning sinh téng hep cellulase tir
chang T.harzianum T25

Hinh 2. Anh hwéng cia thanh phin méi trwong dén hoat dé
cellulase caa ching T. harzianum T25

883,999 3%57,35°

B0 1000

:g. E 556,3

- 9 {osppaEias

0 E o - — — —
E 19 2:8 3:T 46 55 64 7:3 82 91

Ty 1é cam triu

Ghi chi: Céc chiz cai khac nhau thé hién sw khdc nhau c6 ¥ nghia vé mat thong ké véi
a=0,05.

Tién hanh khao sat anh huéng cua thanh phan mai truong dén kha ning sinh tong hop
tir T. harzianum T25 . Két qua cho thiy, khi ting ham lwong cam thi hoat do cua enzyme
tang. Hoat do dat cao nhat tai ty 1é cam: trau Ia 7:3 voi hoat d6 979,78 (1U/g).Tuy nhién, khi
tiép tuc ting ham lugng cam thi hoat d6 enzyme giam. O ty 1& cam: trdu 1a 8:2 thi hoat do
enzyme la 895,38 (1U/g).

3.2. Anh huéng cia dd 4m dén kha ning sinh téng hop cenllulase cia T. harzianum T25

Kha nang sinh enzyme cua chung T. harzianum T25 ting khi d6 am ban dau cua moi
truong ting tir 40% dén 60% va dat cao nhat tai 60% vai hoat do enzyme la 990,83 1U/g. Tiép
tuc tang d6 4m ciia moi trudng ban dau thi hoat do giam. C6 su thay dbi vé gia tri hoat d6 do
dugc 1a do lwong nudc co trong mdi trudong nudi cdy anh huong dén qua trinh thu nhan chat
dinh dudng va hoat dong trao doi chat cia nAm madc. Tuy nhién, néu ham am co chat qué cao
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lam giam do x4p cua co chat dan dén han ché sy thong thoang khi (Thanapimmetha et al,
2012).

Hinh 3. Anh hwéng cia dd Am méi trudng dén hoat d¢ cellulase sinh téng hep
tir Trichoderma harzianum

: 752,8990,8365, 34¢
© @ 1000 1 4g7,694,78 50,73
o - 56,87°
E —_
5z " sl
L o
o 40 45 50 55 60 65 70
Pé am ban diu ciia méi truomg (9

Ghi cht: Céc chir cai khac nhau thé hién sw khdc nhau c6 y nghia vé mat thong ké,véi a =
0,05.

3.3. Anh hwéng cia thoi gian dén kha ning sinh tong hop cellulase cia Trichoderma
harzianum.

Hinh 4. Anh hwéng cia thoi gian nudi cay dén hoat dé cellulase sinh tong hep tir
Trichoderma harzianum

- 345

<O a7 1000 - ?35 3
s o 562,3 gﬁggl 82° r
- (O 500 354, 3 E‘-@J 138
g L] - 1934
Qo =
I Ll ] 0 —

d 1 2 3456 78 910

Théi gian nudi ciy (ngay)

Ghi chi: Céc chir cai khac nhau thé hién su khdc nhau cé ¥ nghia vé mat thong ké,véi a =
0,05.

Kha ning sinh enzyme cua T. harzianum T25 thay ddi theo thoi gian, thip nhét sau 1
ngay nudi cay va cao nhat sau 5 ngay nudi cay véi hoat d6 cao nhét 1a 960,73 1U/g, tiép tuc
kéo dai thoi gian nudi ciy hoat d6 cua enzyme giam.

3.4. Pé xuit quy trinh cdng nghé san xuat ché pham cellulase tir T. harzianum T25
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Hinh 5. Quy trinh cong nghé san xuét ché pham cellulase tir T. harzianum T25

C_ Chen — triu — HHLHO, D

| Eranb hromg |

k

| Teét trdng  (121°C, 15 phat) |

| Lien nguda (28 - 30°C) |

!
-I Phii trn ]
l

| HMuly {w = &

% nghy,. 28 °C) |

—

| Shiy (a0 48 gy |

I Hgkaen-bas @i I

Che phiim encyme
cellulaze

Mai trudng thich hop cho Trichoderma hazianum sinh tong hop cellulase 1a: Ty 16 cam :
trau 1a 7:3, d6 am moi truong ban dau 1a 60%, thoi gian nudi cay 1a 5 ngay. Hoat tinh cellulase
thu duoc la 947,15 1U/g.
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TAO PHOI SOMA TRU'C TIEP TU CHOI VA TAI SINH CHOI TU PHOI GIONG
LAN DENDROBIUM NESTOR BANG PHUONG PHAP NUOI CAY IN VITRO

Nguyén Ha Phi Long', Nguyén Thi Ha', Té Thi Nha Tram'
ABSTRACT

Today, the Dendrobium nestor there is only a very small number, scattered in Ho Chi Minh City and
southern provinces. These species are currently famous for noble beauty, fancy, special aromas, great
potential in growing orchids cut flower industry in market. The topic chosen Dendrobium Caesar White
and Dendrobium Uraiwan make original material. Research results show the best process use disinfected
samples with concentrations of 30% Javel in 20 minutes combined with HgCl, in 2 minutes. Shoot
regeneration medium for high efficiency is Knudson C + 2 mg/l BA + 0.5 mg/l IBA. Somatic
embryogenesis induction medium is KC additional 20% coconut water combined 1.5 mg/l BA + 0.3 mg/I
NAA. Plant regeneration through direct somatic embryogenesis on Knudson C medium additional 2 mg/I
BA combined 0.5 mg/l IBA 15% coconut water and 0.5 g/l of activated charcoal. The purpose of the
study is the result for the study's premise biomass somatic embryogenesis created a large number of
seedlings for production.

Keywords: Dendrobium nestor, Dendrobium Caesar White, Dendrobium Uraiwan, Direct somatic
embryogenesis

TOM TAT

Cac glong lan Dendrobium Nestor (hay Dendrobium chiu nhiét) hién nay chi con mot s6 luong rat it,
phan bd rai rac ¢ thanh phd H6 Chi Minh va ‘mot s6 tinh mién Nam. bay la nhirng gidng hién dugc thi
trudng wa chugng boi ve dep thanh cao, la mét, mii huong dit biét, rat co tiém ning trong cong nghiép
trong lan cit canh. Dé tai da chon gidng Dendrobium Caesar White va Dendrobium Uraiwan lam vt lidu
ban d4u. Két qua nghién ciru cho thay quy trinh khir tring mau t6t nhét 1 sir dung Javel v6i ndng d6 30%
trong 20 phut két hop voi HgCl, 2 phat. Moi truong tai sinh chdi bén cho hiéu qua cao 1a Knudson C + 2
mg/l BA + 0,5 mg/l IBA. Phoi soma cam (g hinh thanh trén méi truong KC bo sung 20% nude dira két
hop 1,5 mg/l BA + 0,3 mg/l NAA. Chdi tai sinh tir phoi soma dat hiéu qua cao trén méi trudng Knudson
C c6 bd sung 15% nudc dira, 0,5 g/l than hoat tinh, 0,5 mg/l IBA va 2 mg/l BA. Muyc dich ciia nghién ciru
cung la két qua tién dé cho nghién ctru nhan sinh khéi phoi soma tao mot s6 lugng 16n cay giéng phuc vu
san xuat.

Tir khéa: Dendrobium chiu nhiét, phéi soma truc tiép, Dendrobium Caesar White, Dendrobium
Uraiwan, Dendrobium nestor

1. PAT VAN DE

D3 ting 14 nit hoang cua cac loai lan & Viét Nam giai doan trudc 1975, cac gidng
Dendrobium chiu nhiét phi hop voi diéu kién voi khi hau mién Nam va c¢6 nhiéu yéu t6 phu
hop cho nhéom lan cit canh. Sau giai doan nay, nhiéu loai hoa lan la va dep mit khac xam
nhap vao Viét Nam khién cic gidng lan Dendrobium chiu nhiét mat dan vi thé, do d6 sé
luong bi giam dang ké. Tuy nhién, hién nay cic gidng lan Dendrobium chiu nhiét lai dang ¢
strc hut tro lai nhung s6 luong khong dép tmg du cho nhu cau thi truong ndi dia va xuat khau.

Ngay nay, phuong phap vi nhan giéng hay nhan giéng in vitro di trd nén pho bién trong
viéc nhan giéng nhiéu loai cdy do né ¢6 wu diém nhan gidng nhanh véi sb lugng nhiéu va tao
ra dugc nhiing cdy con véi chat lugng t6t (Nguyén Bao Toan, 2010). Trong d6, ki thuat nhan
gidng bang phoi v tinh c6 thé duoc thuc hién trén quy md cong nghiép ma khong can dién
tich qua nhiéu voi hao phi lao dong thip. DA co rat nhiéu nghién ciru trong va ngoai nudc vé

! Trudng Pai hoc Néng Lam TP. HS Chi Minh
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mg dung tao phdi soma trong nhan giéng lan HO diép (Dwong Tan Nhut, 2009) di thanh
cong khi tao phoi soma trén moi truong MS ¢6 bo sung 2 mg/l BA két hop véi 0,5 mg/l NAA,
1 g/l than hoat tinh, 20% nudc dwra. Tuy nhién, viéc tao phoi soma trén cay lan dendrobium
van chua dugc phat trién, tap trung nghién ctru nhiéu (Chung va cs, 2005).

Dé chu dong ngudn ciy gidng c6 chit luong cao, sach bénh phuc vu cho phat trién san
xuét cung cip nhu cu ndi dia cling nhu xuit khiu thi nhiém vy nhan giéng lan bang phuong
phap nudi cdy mé 1a huéng di dung dan nham bd sung thém cac giéng lan méi cho thi truong,
day manh phat trién da dang cac gidng cho nganh lan cit canh Viét Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit liéu: Hai giéng lan Dendrobium Caesar White va Dendrobium Uraiwan dugc mang
tr cac vuon lan ¢ thanh phé Ho Chi Minh vé chiam séc tai Vuon vom Bo mon Cong nghé¢
sinh hoc, truong Pai hoc Nong Lam thanh phé HO Chi Minh. MAu thi nghiém la céc than gia
hanh to, khoe, mau xanh va khong bi bénh.

Noi dung nghién ctru:
Khdo st anh hwéng ciia Javel (NaOCl) dén hi¢u qud khir triing mdu cdy

Mau sau khi cit tir vuon wom s& duoc 16t bo 16p be 14, rira sach, ngdm xa phong, tia
duéi voi nude sach 10 phit va cho vao binh tam gidc di hap khtr tring dé tién hanh cac budc
tiép theo bén trong ti cdy. Quy trinh bén trong dugc tién hanh nhu sau: con 70° 1 phdt, javel
30%, HgCl, 2 phut, khang sinh 20 phat. Trong d6 javel 30% dugc khao sat voi cac khoang
thoi gian 1an luot 13 10, 15, 20, 25 va 30 phut.

Khdo sdt anh huwéng ciia BA va IBA dén khd nding tao chéi cdy lan in vitro

Sau 30 ngdy nudi cdy, cac mau sach ndm va khuan duoc chuyén sang méi trudong
Knudson C b6 sung 0,5 mg/l IBA va BA ¢ cac ndng do khac nhau: 1 mg/l; 1,5 mg/l; 2 mg/l va
2,5 mg/l.

Khio sdt nong dp BA va NAA dén sw hinh thanh phéi soma truc tiép tiv chéi in vitro

Céc chdi dugc tach ra tir dot than gia hanh chuyén sang méi truong cam ng tao phoi
soma truc tiép 1a Knudson C ¢6 b sung 20% nudc dira, 0,3 mg/l NAA két hop v6i BA ¢ diy
nong do khac nhau gém 0,5 mg/l; 1 mg/l; 1,5 mg/l; 2 mg/l nham khao sat ndng do phu hop
cho vi¢c tao phdi soma truc tiép tir chdi in vitro.

Anh hwéng ciia nong dp BA va IBA dén khd nding tdi sinh choi tiv phéi soma

Céc phoi soma dugc tach tir chdi dugce chuyén sang méi trudng ting sinh Knudson C bd
sung 10% nude dira, 30 g/l chudi, 30 g/l khoai tiy va 1 mg/l BA dé ting sinh phoi. Sau dé
mau duoc chuyén sang méi truong Knudson C + 15% nude dira va 0,5 mg/l than hoat tinh
cam Ung tai sinh chdi c6 bod sung chat diéu hoa sinh truong BA va IBA & ndng do thay doi
theo tirng nghiém thirc dé khao sat su tai sinh chdi tir phoi.

Méi trudng nudi cay duoc chuan pH vé mic 5,7 - 5.8 (ding NaOH va HCI IN) truéc
khi dem hip v6 triing bing autoclave ¢ didu kién 1atm, 121°C trong 20 pht.
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. . t+ .
Diéu kién phong nudi ciy la nhiét do 25~ 2°C, thai gian chiéu sang 16 - 18 gid/ngay, cudong
d6 chiéu sang 40 - 45 umolm™s™. S liéu duoc lay sau 30 ngay va 60 ngay nudi ciy. Sé lisu
thu thap dugc s& duoc xir ly thdng ké trén may tinh bang phan mém MSTATC. Poc két qua
dua vao bang ANOVA, bang trung binh va bang so sanh su khac biét gitra cAc nghiém thuc
(bang phwong phap LSD).
3.KET QUA VA THAO LUAN
3.1. Anh huéng ciia thoi gian khir trung bing Javel (NaOCI) dén miu cdy
Ti 1& vo trung thanh céng phu thudc vao thoi gian khir tring va ndng d6 cac chit khu
trung. Nam 2002, Estrela va ctv dua ra nhan dinh khi javel (NaClO) tan trong nudc sé c6 phan
g can bang qua lai theo phuong trinh: NaOCI + H,O - NaOH + HCIO + Na" + OH + H* +
OoCr
HCIO va OCI' 1a nhiing chét lam bién tinh va thity phan amino acid. Ngoai ra, NaOCl
con hoa tan chat béo tao ra cac cac acid béo va chuyén chung thanh mudi acid béo va glycerol
nhd phan (g xa phong hoéa dan dén gay chét cho té bao vi sinh vat.
Bang 1. Anh hwéng ciia javel (NaOCI) dén ti 1¢ song va sach clia miu lan Dendrobium
Caesar White va Dendrobium Uraiwan

Mbi E}};(Iy{[ 51121; Dendrogiiulri mau sdng va sach (%)
truong (phat) Uraiwan Dendrobium Caesar White
MS 10 38,89" 44,44°
MS 15 55,56 55,56
MS 20 72,22 77,78
MS 25 66,67° 72,22%
MS 30 55,56 61,11%°
CV (%) 10,54 11,29

Céc ky tir khac nhau theo sau cac gid trj trung binh trong ciing mét cét thé hién sy khac biét

¢6 ¥ nghia vé mat théng ké ¢ mirc p < 0,016 giong Dendrobium Uraiwan va 0,01 < p < 0,05

¢ giong Dendrobium Caesar White. Sé liéu chuyén doi theo doi theo cdng thirc y=arcsin
-

_J' [fﬁj véi x 14 s phan tram mau con séng va sach cia mét nghiém thizc trong mét lan Iap

lai.

Clorua thiy ngan 1 chat khir tring c6 chtra kim loai nang, anh huong truc tiép dén hé
enzyme cua Vi sinh vat. Chinh vi vay, khi két hop hai chat khir tring nay lai cho hiéu qua khir
tring mau rat tét, dac biét két qua tét nhat khi sir dung javel 30% trong 20 phat va HgCl,
trong 2 phat. Khi khir tring cang lau thi cang nhiéu vi sinh vat trén bé mat mau cay bi tiéu
diét, dong thoi dudi tac dong caa Tween 80 lam giam sirc cing bé miat caa nudc, ting kha
nang tiép xuc cua javel voi mau cdy, hon nita chat khir tring c¢6 du thoi gian dé len 16i vao sau

419



bén trong cac k& chdi, ddy céc bot khi ra ngoai. Tuy nhién viéc khtr tring mau ciy trong thoi
gian dai, javel s& pha v& cac thanh phan cua té bao thyc vat nhat 1a diép luc t6, stc séng cua
mau cang kho duoc phuc hdi khi sb té bao bi anh huong cang nhiéu. Do do, theo két qua ¢
bang 1, thoi gian khi tring hop 1y nhét 12 20 phat véi javel & ndng d6 30% cho ca 2 gidng.

3.2. Sw hinh thanh chéi trén méi truong Knudson C b sung BA va IBA

Két qua duoc ghi nhan sau 8 tudn nudi cdy cho thdy méi trudng Knudson C c6 bd sung
2 mg/l BA va 0,5 mg/l IBA dat hiéu qua tao chdi tot nhat & ca hai gidng Dendrobium Caesar
White va Dendrobium Uraiwan.

Bang 2. Anh hwéng ciia BA va IBA dén khi ning tao chdi lan
Dendrobium Caesar White

Méi trudng BA (mg/l) IBA (mg/l) Chiéu cao chdi (cm)
KC 0 0 0°
KC 1,0 05 1,81° 0,19
KC 1,5 0,5 2,82% 0,24
KC 2.0 0,5 3,25 0,39
KC 25 05 0,94° 0,07
CV (%) 12,70

Cdc gid tri trung binh trong ciing mét cot ¢é cdc ky tir khdc nhau thi khéc biét ¢é y nghia vé
thong ke (p < 0,01)

Hinh 1. K&t qui tiac dung ciia BA va IBA 18n s hinh thanh chdi gidng

Dendrobium Caesar White sau 8 tudin nudi ciy

Tuy nhién, khi & ndng d6 nay, giébng Dendrobium Caesar White chi c6 su khac biét vé
chiéu cao choi con giong Dendrobium Uraiwan c6 su khac biét vé so lugng choi hinh thanh
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va chiéu cao ciia chdi. Cu thé, két qua bang 2 va hinh 1 cho thiy gidng Dendrobium Caesar
White chi tao mot chdi & cac nghiém thirc, nhung vé chiéu cao va hinh thai chdi lai c6 su khac
biét. Chiéu cao chdi va do md cua 14 co xu hudng ting theo ndong do BA trong méi trudng
nudi cdy do chét diéu hoa sinh truéng BA thudc nhom chat cytokinin thiic ddy su phat trién
trong sinh truéng 14 (Trdn Van Minh, 1997). Thé nhung & ndng d6 cao trong méi truong nhan
chdi BA 1am giam sy ting truong, giam chiéu dai chdi hay 1a ca hai (Duong Tan Nhut, 2010).
O ndng d6 1 mg/l BA chdi c6 chiéu cao trung binh 1,81 cm, 14 twong d6i ngén va be 14 ap sat
vao than. Khi tang néng do BA tr 2,0 1én 2,5 mg/1 thi chiéu cao chdi giam, than nho & dudi,
phinh to & trén, 14 phat trién to va dai hon rat nhiéu so véi than chdi, chiéu cao chdi chi dat
0,94 cm.

Bang 3. Sw hinh thanh chdi lan Dendrobium Uraiwan trong méi truong cé bé sung BA va
IBA sau 8 tuin nudi ciy

Nghiém Moi BA IBA S6 chdi TB Chiéu cao TB

thurc truong (mgll) (mg/l) (Chdi) chdi (cm)
C1.2 KC 0 0 1,0° 1,08° 0,09
C22 KC 1,0 0,5 1,0° 2,43° 40,11
C3.2 KC 15 0,5 1,0° 3,31 0,06
C4.2 KC 20 05 1,56° 0,1 2,39 0,18
C5.2 KC 25 05 2,61* 0,26 0,55° 0,04
CV (%) 8,54 5,44

Cac gid tri trung binh trong cung mot cgt ¢o cdc ky ty khac nhau thi khac biét co y nghia vé
thong ké (p < 0,01).

Dua vao bang 3 va hinh 2 cho thay gibéng Dendrobium Uraiwan c6 su khac biét vé ca s6
choi hinh thanh va chiéu cao chdi ¢ cac nghiém thirc. Chdi van hinh thanh trén méi truong
khong co chét didu hoa sinh trudong va nong do BA va IBA & ngudng 2,5 mg/l va 0,5 mg/l cho
két qua nhan chdi tét (2,61 chéi/mﬁu). Chiéu cao chdi cling c6 su khac biét o rét, o néng do
1,5 mg/l BA + 0,5 mg/I IBA chdi ¢o chiéu cao trung binh cao nhét 3,31 cm. Khi nong d6 BA
tang 1én tir 2,0 va 2,5 mg/l thi chidu cao choi giam va dat thap nhét 0,55 cm & ndng do 2,5
mg/l BA. Su twong quan giira s6 chdi va chidu cao chdi va hinh thai chdi rat quan trong cho
thi nghiém tao phoi, & ndng do 2,5 mg/l BA mic du c6 sé luong chdi cao nhat nhung than
chdi nho, thap va 14 mong. Nguoc lai, & ndng do 2 mg/l BA tuy c6 s6 chdi it hon nhung chdi
to, khoe, 1a day, chét lugng tdt rat phu hop lam vat li¢u cho thi nghi€ém tao phoi soma truc
tiép.
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Hinh 2 Sy hinh thanh chdi ciia gidng Dendrobium Uraiwan trén méi truong bé sung BA
va IBA sau 8 tuan nudi cay invitro

Cong nghé tao phdi soma la mot cong nghé tién tién do phoi soma 1a ngudn vat liéu
quan trong cho tao va nhan gidng voi sé lwong rat 16n. Ngoai ra, phdi soma con dugce tng
dung san xuét cdy sach bénh, tao hat nhan tao, chuyén gen, san xuit hop chit gop phan bao
quan cac ngudn gen quy hiém (Duong Tan Nhut, 2011). Do d6, viéc ing dung tao phdi soma
cho hai gidng lan Dendrobium Caesar White va Dendrobium Uraiwan 14 that sy can thiét. Két
qua tao phoi soma & giébng Dendrobium Caesar White dugc thé hién ¢ bang 3 va hinh 3.

Nhu cau auxin hodc cac chat diéu hoa sinh trudong thuc vat khac cho viéc khoi dong su
phat sinh phoi dé cam tmg hai co ché quan trong trong phat sinh cac té bao phéi in vitro 1a sy
phan chia té bao bt dbi xing va sy kéo dai té bao (Duong Tan Nhut, 2008). Chinh vi vay, &
nghiém thirc ddi chtng khong st dung chét diéu hoa sinh trudng cho két qua hoan toan khong
c6 mau cam mg tao phoi.

Bang 3 Anh huéng ciia BA va NAA dén kha niing tao phai truc tiép lan
Dendrobium Caesar White

Moi truwong BA (mg/l) NAA (mg/l) Ti 1€ tao phoi (%)
KC 0 0 o
KC 0,5 0,3 22,22%
KC 1,0 0,3 44,44
KC 15 0,3 77,78
KC 2,0 0,3 61,11
CV (%) 17,82
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Céc gia trj trung binh trong ciing mét cét ¢d cac ky tw khac nhau thi khac biér ¢6 ¥ nghia ve

I
thong ké p < 0,01. S6 liéu chuyén dsi theo ddi theo cong thirc y=arcsin 1}' (555) Voi X la so

phan trdm mau tgo phdi ciia mét nghiém thizc trong mét lan 1ap lai.

Hinh 3. Phéi soma truc tiép tao tir chdi lan Dendrobium Caesar White
trén méi trueong cd bd sung BA va NAA

Két qua nghién ctru ciia Chung va cs (2005) vé viéc tao phoi soma truc tiép tir 14 trén
gidng lan Dendrobium Chiengmai Pink ciing dua ra két qua tuong ty. O cac nghiém thirc tiép
theo, BA duoc bd sung vao moéi trudng Knudson C c6 20% nude dira voi ndng do thay doi tir
0,5 - 2 mg/l két hop véi 0,3 mg/l NAA cho két qua kha quan vé sy cam (mg tao phdi soma
tryc tiép, ti 16 mau cam tmg 1an luot 1a 22,22 %, 44,44% va cao nhit 14 77,78% & cic nghiém
thire 0,5 mg/l BA; 1 mg/l BA va 1,5 mg/l. Két qua nay duoc giai thich do khi bd sung BA vao
moi trudng, cé tac dung kich thich su ting truong té bao cung voi diéu kién c6 mat auxin
trong moi truong, nd co tac dong 1én ca hai budc ctia sy phan chia té bao: phan nhan va phéan
bao. Tuy nhién, khi nong d6 BA ting 1én 2 mg/1 thi ti 1¢ tao phoi da giam chi con 61,11% mau
cam Ung tao phdi. Mic du khong cé su khac biét ¥ nghia vé mic thong ké nhung co thé thiy
ndng do BA 2 mg/l + 0,3 mg/l NAA + 20% nudc dira ¢6 dau hiéu tc ché sy hinh thanh phéi.

Sy phat sinh phéi chiu anh huong boi yéu t6 di truyén nhu nhimg tinh trang khac nhau
ctia cac kiéu gen hay giéng. Nén chon mau nuéi cdy c6 anh huéng quan trong dén cac dong té
bao ¢6 kha nang phat sinh phoi (Lo Sciavo, 1995). O cac loai thuc vét khac nhau c6 tiém ning
phat sinh phoi khac nhau, nén mau nudi cdy chiu anh hudng cua kiéu di truyén, giai doan phat
trién cia cay me, sinh 1y cdy me ldy mau va trang thai mau nudi cdy (Litz va Gray, 1995). Do
vay, khi khao sat trén cting mot kiéu bd tri thi nghiém, v6i gibng Dendrobium Caesar White ta
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thu nhan dugc két qua kha quan & trén, con v6i gidng Dendrobium Uraiwan, khong nhdn thiy
dau hiéu phat sinh phoi soma truc tiép ma chi quan sat dugc su tao choi trén giong lan nay.

oA K

A B

Hinh 4 Phéi soma lan Dendrobium Caesar White
A. Phéi hinh tim; B. Phéi nay mam
3.3. Anh huéng ciia ndng dd BA va IBA dén kha ning tai sinh choi tir phdi soma

Két qua nghién ciru cho thiy 100% mau ciy déu hinh thanh chdi, trong d6 nghiém thic
moi truong Knudson C co b6 sung 2 mg/l BA va 0,5 mg/l IBA cho sO luong chdi cao nhat
(13,48 ch01/mau) cum choi xanh, cac chdi tach nhau 16 rang, co tur hai dén ba 13, than ch01
phat trién t6t, co su xudt hién cua ré. Khi ting ndng d6 BA 1én 2,5 mg/l va gitr nguyén nong
d6 0,5 mg/l IBA, sb lwong chdi hinh thanh 1a 13,18 chdi/mau, sé chdi khong ¢ su khac biét
so voi nghiém thue D4 (2 mg/l BA + 00,5 mg/l IBA).

Tuy nhién, & nghiém thirc b6 sung 3 mg/l BA va 0,5 mg/l IBA, s6 chdi/mau giam rd rét,
chi con 7,81 chdi/mau. Chi c6 mét s6 chdi ¢ than chdi vuon cao, mang hai dén ba 14, con lai
van 1a mot khoi hinh thanh 14 mam nho va ngan, chua chua phat trién thanh chdi hoan chinh.
O cac nghi¢m thuc D1, D2, D3 bén canh viéc hinh thanh chdi, mau céy c6 xuét hién céc
protocorm phia dudi cac chdi, dic biét 1a ¢ nghiém thirc D2 (1 mg/l BA + 0,5 mg/I IBA) mot
lrgng 16n protocorm dugc hinh thanh, mau cdy rat dé tach roi. S6 chdi/méu lan luot dat 3,81
chdi/miu & nghiém thirc D1 (0,5 mg/l BA va 0,5 mg/l IBA), nghiém thac D2 1a 5,17
ch6i/mau va D3 13 10,56 chdi/mau. Cac chdi déu xanh va phat trién t6t trén moi truong.

Bing 4. S6 lwgng choi hinh thanh tir phéi soma lan Dendrobium Caesar White sau
60 ngay nubi cay

Nghiém Moi BA IBA S6 choi/mau
thirc truong (mg/l) (mg/l)

D1 KC 0,5 0,5 381 039°
D2 KC 1,0 0,5 5,17 0,13°
D3 KC 15 05 10,56 0,40
D4 KC 2,0 0,5 13,48 0,34°
D5 KC 2,5 0,5 13,18 0,06°
D6 KC 3,0 0,5 7,81 053°

CV (%) 3,87
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D1 D2 D3 D4 D5 D6

Hinh 5 Chéi lan Dendrobium Caesar White sau 60 ngay nudi ciy
D1: KC +0,5mg/l BA +0,5mg/l IBA D4: KC + 2,0 mg/l BA + 0,5 mg/l IBA
D2: KC + 1,0 mg/l BA + 0,5mg/l IBA D5: KC + 2,5 mg/l BA + 0,5 mg/l IBA
D3: KC +1,5mg/l BA +0,5mg/l IBA D6: KC + 3,0 mg/l BA + 0,5 mg/l IBA
4. KET LUAN
Thoi gian xtr li miu d6t than Dendrobium Caesar White va Dendrobium Uraiwan véi

Javel 30% trong 20 phat cho hiéu qua tot, ti 16 miu sdng va sach nim, khuan cao:
Dendrobium Caesar White - 77,78%; Dendrobium Uraiwan - 72,22%

Mbi truong Knudson C chira 2 mg/l BA va 0,5 mg/l NAA cho phat sinh chéi tir chdi
ngu tot nhat ¢ giébng Dendrobium Caesar White, v6i chiéu cao 3,25 c¢m phu hop cho thi
nghiém tao phoi.

Mbi truong Knudson C chira 2 mg/l BA va 0,5 mg/l NAA cho s6 chdi phat sinh trén
mot mau tot (1,56 chdi) va chiéu cao chdi trung binh 1a 2,39 cm dbi véi giéng lan
Dendrobium Uraiwan.

MBoi truomg Kundson C bo sung 20% nudc dira va 1,5 mg/l BA két hop 0,3 mg/l NAA

cho ti 1é tao phdi soma tryc tiép tir chdi in vitro ¢ gidng lan Dendrobium Caesar White dat
77,78%.

Moi trudng Kundson C chaa 1,5 mg/l BA két hop 0,3 mg/l NAA bd sung thém 20%
nuéc dira khong cho két qua cam ung tao phdi soma truc tiép ddi v6i giébng Dendrobium
Uraiwan.

Moi truong Knudson C bd sung 2 mg/l BA két hop 0,5 mg/l IBA, 15% nudc dua, 0,5
g/l than hoat tinh cho 100% mAu phdi tai sinh thanh chdi, s chdi/méu dat 13,48 chdi.
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TAO DONG PLAMID TAI TO HOP MANG TRINH TU' MONODON
BACULOVIRUS

Huynh Ping Sang’, Bii Hoai Thu',
Pham Thi Hong Phi',Huynh Thanh Trac?

ABSTRACT

Stunt desease in shrimp caused by monodon baculovirus, is one of the dangerous diseases causing major
damage to the farmers. PCR is known as a method that detect quickly and precisely this virus. This
research was conducted with the purpose of cloning a recombinant plasmid containing MBV sequenceto
build up positive control for PCR assay. The amplicon that stem from PCR with primers 261F and 261R
was inserted into the plasmid pGEM-Teasy. Then, the recombinant vector was transformed into E.coli
DH5a and cultured on selective media with LB / X-gal / IPTG / ampicillin. Some white colonies were
checked the presence of the target sequence with the pair of primers MBVF/MBVR and SP6/M13.
Results of sequencing amplicon formed by PCR with primers SP6/M13 successful confirmed cloning
plasmids carrying MBV sequence. The concentration of plasmid was 170 ng/ul, equally 1,3x1010
copy/ul. This plasmid could be utilised as a positive control in PCR assay for MBV detection.

TOM TAT
Bénh coi trén tom do Monodon baculovirusgay ra, 1a mot trong nhitng bénh nguy hiém gay thiét hai 16n
cho nguoi nuéi. K¥ thuat PCR dugc biét dén nhu 1a mot phuong phap phat hién nhanh chong va chinh
xéc tac nhan gy bénh nay. Dé tai nay dugc thyc hién véi muc dich xay dung dong plasmid tai to hop dé
lam chuén d6i chimg duong cho phan tmg PCR. San pham khuéch dai v&i cip mdi 261F va 261R duoc
chén vao plasmid pGEM-Teasy. Sau dé, vec-to tai tb hop dugc bién nap vao vi khuan E.coli DH50 va
dugc cdy trang trén méi truong chon loc LB/X-gal/IPTG/Ampicillin. Cac dong khudn lac mau tring da
dugc kiém tra sy hién dién cua trinh ty dich voi v6i cap mdoi MBVF/MBVR va SP6/M13. Két qua giai
trinh ty v6i cdp mdi SP6/M13 da khing dinh nghién ciru da tao dong thanh coéng plasmid mang trinh tir
MBV. Két qua do OD dong plasmid nay c6 ndng do 170 ng/ul va tuong @ng véi 1,3x10™ ban sao/pl.
Dong plasmid nay s& dugc st dung lam d6i ching duong cho phan tmg PCR phat hién MBV.

1. DAT VAN DE

Bénh coi trén tdm su (Penaeus monodon) va tdm thé chan tring (Litopenaeus
vannamei)do Monodon baculovirus (MBV) gay ra, 1a mét trong nhitng dich bénh nguy hiém
cho nghé nubi tdm. Vi-rat thuong gay bénh trén tdém su & giai doan tdm 4u tring (hatchery-
reared larval), tdm hau 4u tring (postlarval) va tom dang 16n (juvenile) (Lightner va ctv,
1983). Bénh coi khong gay tdm chét 6 at nhung 1am cho tom cham 16n). Co quan qubc té vé
dich bénh dong vat (nam 2003) di xép MBV vao danh sach cac tac nhan gay bénh dung thir 2
trén tom (OIE, 2003). MBV da ghi nhan tai nhiéu khu vuc trén thé giéi nhu Australia, Pong
A, Dong Nam A, An Do, Pong Phi, Bic My va Trung Pong (Lightner, 1996).Vi MBV chua
c6 thude dic tri nén nhu cau kiém tra tom b me, tdm gidng sach vi-rat gay bénh coi truée khi
tha nudi 1a mot van dé quan trong, dang dugc nhidu cong ty va nguoi nudi tdm quan tam. Ky
thuat PCR duoc biét dén 1a mot phuong phap c6 d6 nhay va do chinh xac cao trong viéc chan
doan MBV (Huynh Piang Sang va ctv, 2013, Win va ctv, 2005). Khi thiét lap phan tng PCR,
chuan dbi chung duong rat can thiét dé kiém soat qua trinh thao tac. Vi vay, nghién ctiu nay
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tap trung tao dong plasmid mang trinh ty MBV nhdm tao chuan d6i chung duong cho phan
g PCR trong chan doan MBYV.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit ligu

Mau tém nghi ngd nhidm véi MBV dugc chuyén giao tir dé tai nghién ctiu caa Huynh
Dang Sang va ctv (2013). Dong vi khuan E.coli DH5a kha nap duoc chuyén giao tir dé tai
nghién ctru cua Bui Cach Tuyén va ctv (2014)

2.2. Phwong phap
2.2.1. Ly trich DNA va thuc hién PCR

Mau tom duoc ly trich DNA theo hudng din cta hing Biobasic. DNA tong sé duoc st
dung lam khuon cho phan trng PCR véi cdp mdi dic hiéu cho vi-rat theo nghién clu cua
Huynh Dang Sang va ctv (2013).

2.2.2. Tao va bién nap vec-to tdi té hop vao vi khudn E.coli DH5a

San pham khuéch dai duong tinh véi MBV dugc chén vao vec-to pGEM — T theo quy
trinh huéng din cua hing Promega. Vec-to tai t6 hop duoc bién nap vao té bao
chuE.coliDH5a dya trén nghién ctu caa Bli Cach Tuyén va ctv (2014). Sau khi bién nap,
dich huyén phi vi khuan duoc hanh cay trang trén dia moi truong LB thach c6 Ampicillin/X-
gal/IPTG va u & 37°C tir 14 — 16 tiéng.

2.2.3. Kiém tra két qud bién nap

Dich huyén phu cia cac khuan lac mau tring da duoc kiém tra véi cip moi 1261F/261R
bing PCR. Bén canh d6, cap mdi SP6 (trinh tu 5’ GTAAAACGACGGCCAGT 3°) va M13
(trinh tu 5> TATTTAGGTGACACTATAG 3°) ¢6 vi tri bt cap ndm trén plasmid ciing da dugc
sir dung dé chay PCR véi dich huyén phti nham khing dinh chinh xéc su hién dién cia véc-to
tai to hop trong cac dong vi khuan E.coli DH5a mau trang. Mdi phan ing PCR chira 25 pl véi
cac thanh phan phan @ng sau: Master Mix (hang Bioline), 0,3 uM cho m&i méi. Chu trinh
nhiét cho phan tng PCR gdm 94°C trong 5 phut, 35 chu ki & 94°C 1 phut, 50°C 1 phat, 72°C
1 phat va két thic ¢ 72°C trong 5 phut.Hon thé nira, san pham khuéch dai véi cap Sp6 va M13
con duoc giai trinh tu va so sanh d6 tuong ddng véi cac trinh ty MBV da cong bd bang cong
cu Blast trén co s¢ dir liéu NCBI.

3. KET QUA VA THAO LUAN
3.1. Két qua sang loc san pham khuéch dai dwong tinh

Két qua thuc hién PCR va dién di cho thay trong s6 4 mau tdm cd triéu chiing cham Ién
dugc cung cap véi Huynh Dang Sang va ctv (2013) chi ¢6 2 mau xuat hién bang dich 261 bp
(giéng sb 1 va 3) va 2 mau khong c6 bang (giéng sb 2 va 4). Nhu vay mau tém & giéng sé 1
va s 3 dd nhiém MBYV trong khi ¢6 mau tém & giéng s6 2 va 4 mic du co dic diém cham 16n
nhung khong phai do nhiém MBV. Két qua kiém tra nay phi hop vai nghién ctru caa Win va
ctv (2005) khi tac gia phat trién quy trinh phat hién chinh xac MBV v&i cip moi 261F/261R.
San phdm PCR duong tinh voi MBV tiép tuc dugc sir dung dé tao vec-to tai to hop Vi
plasmid pGEM-Teasy.
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Hinh 1. Két qua dién di san pham PCR véi cip méi 261F/261R

Giéng 1 d@én 4: cac mau tém, 5: mau am, 6: thang DNA 100 bp
3.2. Két qua tao dong plasmid tai té hop

Sau khi tao va bién nap vec-to tai t6 hop vao té bao chu E.coli DH5a, dich vi khuin
dugc cy trang trén méi trudng thach LB cd chira Ampicillin/X-gal/IPTG. Bia khuan lac nudi
ciy xuit hién dong thoi ca khuan lac trang va khuan lac xanh. Khuan lac tring nghi ngo c6
mang véc-to tai to hop chta trinh ty dich trong khi d6 khuan lac xanh chi mang don thuan
mang plasmid pGEM-Teasy.

Hinh 2. Pia khuin lac tring xanh trén méi trwong thach LB ¢
chwa Ampicillin/X-gal/IPTG

Tir dia nudi cdy, 8 dong khuan lac mau tring nghi ngd c6 mang véc-to tai to hop da
duoc chon dé kiém tra bang PCR véi cip mdi 261R va 261F. Két qua dién di thé hién trong 9
dong khuan lac tring duoc chon chi c6 duy nhét 1 dong c6 kha ning mang trinh tu MBV khi
Xuat hién bang dich 261 bp (giéng s 8, hinh 3). 8 dong khuan lac con lai mac du c6 chira véc-
to tai t6 hop nhung khong chira trinh ty MBV. Nguyén nhan cd thé 1a su tap nhiém céc dong
vi khuan c6 mang véc-to tai té hop tir méi trudng xung quanh. Nhu vay, két qua sang loc
trang xanh thu nhan dugc 1 dong duy nhit khuan lac E.coli DH50 mang c6 kha ning mang
trinh ty MBV. Dong khuan lac nay dugc ting sinh trong méi trudng LB c6 bod sung khang
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sinh, sau d6 dugc ly trich plasmid va tiép tuc khang dinh lai bang phan &ng PCR vai moi
261F/261R va SP6/M13.

Hinh 3. Két qua kiém tra cac dong khuan lac trang véi cap moi 261F va 261R
Giéng 1: thang DNA, giéng 2 dén 9: cac dong khudn lac trang

Kha nang thu nhan thanh céng plasmid mang trinh tu cua MBV Ia rat cong khi khing
dinh lai bang phuong phap PCR véi moi 261F/261R va SP6/M13. Dong plasmid da hinh thanh
san pham khuéch dai 261 bp khi thyuc hién vai cap moi 261F/261R (giéng 1, hinh 4). Két qua
nay hoan toan twong tng vai cac nghién cau cua Win va ctv (2005), Huynh Pang Sang va ctv
(2013), cap mdi 261F/261R la cap moi chuyén biét véi MBV va s& hinh thanh san pham khuéch
dai 261 bp néu nhu DNA khuén c6 trinh ty cia MBV. Nhu vay, plasmid ly trich c6 trinh ty cua
MBV. Hon thé nira, cap mdi SP6/M13 ciing da duoc st dung dé kiém tra plasmid. Két qua dién
di cho thay két qua khuéch dai co kich thudc khoang 458 bp (giéng 2, hinh 4). Theo Huynh
Thanh Trlc (2014), cap moéi SP6/M13 c6 vi tri bat cap nam trén plasmid pGEM-Teasy va
khoang céch tir vi tri bat cap caa SP6 dén vi tri bat cap caa M13 12 197 bp. Ving trinh ty duoc
khuéch dai boi cap moi SP6/M13 con chua vi tri chén cua trinh tu dich nén kich thudc cua s&
pham khuéch dai s& bao gébm 1 phan trinh tu cua plasmid va trinh ty dich chén vao plasmid.
Nhu vay, véi kich thugc san pham khuéch dai 458 bp, nghién ciu nay lai mot lan nira khang
dinh plasmid thu dugc chac chan c6 mang ving trinh ty 261 bp ciia MBV.

Hinh 4. Két qua dién di sau khi kiém tra plasmid véi cip méi 261F/261R va
SP6/M13

Giéng 1: ladder 1kb, 2: san phdm PCR véi cap méi 261F/261R, 3: san phdm PCR véi cdp
moi SP6/M13.

430



Phuong phap gidi trinh ty da duoc sir dung dé khang dinh lan cudi plasmid thu duoc c6
mang chinh xéc trinh tu caa MBV. San pham khuéch dai cua plasmid véi cap moi SP6/M13
da duoc giai trinh te mach xudi va mach nguoc. Sau khi tién hanh so sanh dé twong dong cua
trinh tu khuéch dai véi cac trinh ty da cong bd bang cong cu BLAST, san pham khuéch dai co
d6 twong dong rat cao (99%) vai trinh ty MBV véi mé sb truy cap KJ184318.1 (Hinh 5) . Nhu
vay, nghién ctru nay da thu nhan thanh céng dong plasmid c6 mang trinh ty cia MBV. Két
qua do OD dong plasmid nay c6 ndng do 40 ng/ul va twong ung véi 1,13x10™ ban sao/pl.
Plasmid nay s& duoc sir dung lam d6i ching dwong trong quy trinh phat hién MBV. Hon thé
nita, dong vi khuan E.coli DH50 ¢ mang véc-to tai to hop ciing dd dwoc thu nhan va trit ¢ ta
déng -70°C

Penaeus monodon nudivirus, complete genome
Sequence ID: gblKJ184318 1] Length: 119638 Mumber of Matches: 1

Range 1: 27376 to 27642 GenBank Graphics

Score Expect Identities Gaps Strand
481 bits(260) 5e-132 265/267(99%) 1/267(0%) Plus/Plus

Query 183 CCTAGGCGATCTTACCA,

Sbjct 27376 AATCCTAGGCGATCTTACCA

et AACAN
IIIII IIIII\IIIIIIII

ACGTATCATGRACAACTTAT 27435

Query 163 CAA

Sbjct 27436 CAATAAAAGAGGATTTACTATCTATCCAGATGCTTTATTCATGATCATTATTATAS

Query 223 CACTTCCGACTCTTAAGGEGTCAA 282

) IIIIIIIIIIIIIIIIII\IIIIIIIIII\IIIIIIHII\IIIIIIIIII\IIIIIIII
Sbjct 27496 ACTCATGAGTTCAACACTTCCGACTCTTAAGGGGTCAATCAATATGAATTCTATTGAATC 27555

Query 283  TATGCTCTTACATGCGCTGATCGAAATGATGGT
IIIIIIIIIIIIIIIIII\IIIIIIIIII\IIHIIIIII\IIIIIIIIII\IIIIIIII

Sbjct 27556 TATGCTCTTACATGCGCTGATCGAAATGATGGTTAGTATTACAACAATGARACTGGATAA 27615

Query 343

I
Sbjct 27616 GGAAATGTTCATCAACGAACGCAA

|lll 27842
Hinh 5. So sanh d9 twong ddng caa trinh tw khuéch dai bang cip méi SP6/M13 véi trinh
tw MBV c6 mé s6 KJ184318.1

4. KET LUAN VA PE NGHI

Nghién ctru da tao va giit dong thanh céng dong plasmid tai to hgp mang trinh tw MBV.
Dong plasmid nay s& duoc sir dung 1am ddi chimg duong trong chian doan bénh coi trén tom
b me va tom gidng bang phuong phap PCR nhim dam bao chét lugng ngudn gidng trude
khi tha nuéi tom. Nghién ctru ndy da tao nén tién dé cho cac nghién ctru dinh lugng MBV
bang phwong phép real-time PCRdya trén dong plasmid duoc tao ra.
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PANH GIA HIEU QUA CUA CHE PHAM VI NAM TRONG PHONG TRU
TUYEN TRUNG MELOIDOGYNE INCOGNITA GAY BENH VANG LA CHET
CHAM CAY HO TIEU TAI BUON MATHUQT

T6 Thi My Linh', Néng Vin Mau', Pham Ngec Cuéng?,
Tréan Thi Hang Ni', H6 T6 Huyén Nga', P8 Thi Kiéu An'

ABSTRACT

In order to evaluate the effect of two micro-fungi formulations (CP1 and CP2) in controlling
Meloidogyne spp. on black pepper plants, one field experiment was conducted. The experiment
included 7 treatments, with 3 replications. The effects of the two fomulations in all treatments towards
the nematode Meloidogyne spp. were slow but stable and gradually increased. In contrast, the product
Tervigo 20SC showed quick and high effects on Meloidogyne spp. but did not remain stable after being
treated for two months. Among treatments, CT4, CT5 and CT6 showed highest effects on the density of
Meloidogyne spp. on black pepper roots and in soil. This had led to the decline in the yellowing leaf
disease incidence and severity caused by Meloidogyne spp. .

Key words:biological control, black pepper, Meloidogyne spp. , microfungi formulation.

TOM TAT
Nham danh gia hiéu lyc cua 2 ché pham vi nam (CP1 va CP2) trong viéc kiém soét tuyén tring
Meloidogyne spp. gay bénh vang 14 chét cham cay ho tiéu, mot thi nghiém theo kiéu khdi day da ngau
nhiéngdm 8 cong thic véi 3 1an lap lai da dwoc tién hanh trén vuon tidu kinh doanh trong trén dat do
bazan tai thanh phé Budn Ma Thuot.Céc ché pham thir nghiém tuy cham phét huy hiéu qua trong viéc tiéu
diét tuyén tring va lam giam ty I bénh, chi s6 bénh vang 14 nhung hiéu lyc kéo dai va bén viing. Trong
sb cac cong thuc xu ly ché pham, cac cong thuc CT4 (45gCP2), CT5 (159 CP1+15g CP2) va CT6
(22,5gCP1 + 22,5g CP2) dem lai hiéu qua lam giam mat d6 tuyén tring Meloidogyne spp. tét nhat. Hiéu
qua diét tuyén trang Meloidogyne spp. cua cac cong thic nay lan luot 1a 79,2%; 81,0% va 82,8% trong
ré va 78,1%; 82,3% va 83,2 % trong dat. Diéu ndy dan dén lam giam ty 1¢ bénh va chi s6 bénh vang 14
chét cham do tuyén tring gay ra. Sau 4 thang xu ly, ty 1& bénh ¢ CT6 da giam 2,7 1an va chi s6 bénh da
giam 6,1 1an so vai trude xi ly.
Tir khoa: ché pham vi ndm, ho tiéu, Meloidogyne spp. , phong trer sinh hoc, tuyén tring.

1. PAT VAN PE

Ho tiéu (Piper nigrum L.) la cay cong nghiép dai ngay c6 gia tri kinh té cao, duoc trong
& nhiéu noi va c6 gia tri xuat khau cao trén thé gigi. Hién nay, ca nudc c6 trén 85.000 ha trong
ho tiéu va duoc trong nhiéu & cac tinh Binh Phudc, Pong Nai, Gia Lai, Pik Lak, Pak Nong
va Ba Ria Viing Tau (Hiép hoi hd tiéu Viét Nam, 2015). Tuy nhién, san xuét ho tiéu tai tat ca
cac vuing trdng tidu chinh trong ca nuéc hién dang chiu tén thit dang ké do bi bénh vang 14
chét cham ma mot trong nhiing nguyén nhan gay bénh cha yéu l1a tuyén trung ndt sung
Meloigogyne inognita (Pao Thi Lan Hoa va cong su, 2003; Trinh, 2010).

Meloidogyne 1a nhdm tuyén tring phan bé rong khap thé gisi, ki sinh trén nhiéu loai
cay trong & cac vung khi hau khac nhau va gay thiét hai nang vé mat kinh té cho cay ho tiéu
(Trinh, 2010, Koshyet al.2005).Bién phap phong trir tuyén tring cha yéu hién nay la sir dung
mot s loai thuéc héa hoc dic hiéu chira cac hoat chat nhu Ethoprophos, Carbosulfan,
Benfuracarb....Céac loai thudc hda hoc tuy hiéu qua trong viéc 1am giam mat do tuyén tring

! Truong Pai hoc Tay Nguyén
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trong d4t va ré tiéu nhung vuon cay van bi bénh va phai ap dung thudc cho cac nam tiép theo.
Viéc sir dung thude lién tuc s& dan dén hién tuong khang thudc, mit can bang hé sinh vat va
vi sinh vat dat, dé dan dén hién tuong boc phét cac dich bénh khac va dic biét 12 anh huong
moi trudng va ton du thudce trong ndng san.

Gan day, Nguyén Vin Nam va cong su (2014) da nghién ctu va ung dung ché pham vi
nam CP1 va CP2trong phong trir bénh vang 14 chét cham do tuyén tring Meloidogynespp.va
Pratylenchuscoffeaegdy bénh vang 14 cay ca phé véi vai hiéu qua diét tuyén triing cua cacché
phdm nay 1én dén gan 80%. Ma M. incognitald mot trong nhirng tdc nhan chinh gay bénh
vang 14 chét cham cay ho tiéu(Pao Thi Lan Hoa va cong su, 2003; Trinh, 2010).Chinh vi vy,
chung t6i da tién hanh mot thir nghiém ddng ruéng nham thir kha nang phong trir bénh vang 1a
chét cham cua céc ché pham naytrong vuon ho tiéu trong trén dat do bazan tai thanh phé
Bubn Ma Thuét.

2. MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu nghién ciru

Pé tai dugc thyc hién nham muc tiéu danh gia hiéu qua cua hai ché pham vi nam CP1
va CP2 trong viéc kiém soét tuyén tring Meloidogyne spp. gay bénh vang la chét cham cay ho
tiéu kinh doanh trong trén dat do bazan tai thanh phé Budn Ma Thugt.
2.2. Ngi dung nghién cwau

Hiéu qua cua hai ché pham vi nAm CP1 va CP2 trong viéc kiém soat tuyén tring
Meloidogyne spp. gay bénh vang 14 chét cham cay ho tiéu
2.3. Péi twong nghién ciru

- Ché pham CP1:Peacilomyces P6, Metarhizium M8, BeauveriaB2(mat do bao tu:
x10%cfu/gché pham) + vi luogng (Fe, Zn, B) + Acid Humic

- Ché pham CP2:Vi ndm Trichoderma T3, T8, T11, T15 (mét d¢ bao tir: x10°%cfu/gché
pham) + vi luong (Fe, Zn, B) + Acid Humic

- Cay ho tiéu giai doan kinh doanh trong trén dat do bazan tai thanh phd Budn Ma
Thuot.
2.4. Phuong phap nghién ciu
2.4.1. Phwong phdp bé tri thi nghiém

Thi nghiém duoc tién hanh trong mua mua (tir thang 5 dén cubi thang 8) nam 2015, trén
vuon tiéu kinh doanh trong trén dat dé bazan tai thanh phd Budn Ma Thuot, tinh Dak Lak.Thi
nghiém duoc bb tri theo kiéu khdi diy du ngau nhién, gdm 8 cong thic véi 3 1an nhic lai, 6
tru tiéu/6 co so. Cac cong thiac thi nghiém nhu sau: CT1: 30g CP1/try; CT2: 45g CP1/try;
CT3: 30g CP2/try; CT4: 45gCP2; CT5: (159 CP1 + 15g CP2)/tru; CT6: (22,59 CP1 + 22,59
CP2) /try; CT7: 5ml Tervigo 20SC/try; CTS: Déi ching (nude 13).

Ché pham dugc xir Iy 1an 1 vao dau muia mua va 1an 2 cach lan dau 1 thang. Ché pham
duoc hoa tan vao 4L nudc sach va tudi vao dat ¢ vi tri goc xung quanh tru tiéu.
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2.4.2. Chi tiéu theo doi

Tong 50 c3y vang a2

- Ty 1€ cdy vang & (TLVL):TLVL(%) = * 100

Ting s8 ciy theo dii

- Chi sb bénh (CSB): tinh theo c6ng thirc ciia Townsend- Heuberger

9, + 71, + 51 + 3n, + 1n
CSB(%) = — 7 %f' 2 1% 100

N: Tong s6 cay diéu tra

no: S& cay khdng bi nhidm bénh

ny: S6 cay bi nhiém bénh cap 1: <25% s6 14 trén cay bi vang, rung.

ns: Sb cay bi nhidm bénh cap 3: 25 - 50% sb 14 trén cay bi vang, rung.

ns: S6 cay bi nhidm bénh cap 5: >50 - 75 % s6 14 trén cay bi vang, rung.

nz: S6 cay bi nhiém bénh cap 7: >75 - 90 % s6 14 trén cay bi vang, rung.

No: S6 cay bi nhiém bénh cap 9: >90 % sb 14 trén cay bi vang, rung téi chét cay.
- Thanh phan va mat d6 tuyén tring trong ré(con/5 g ré)

- Thanh phan va mat do tuyén tring trong dit (con/50 g dét)

- Hiéu luc (HL%) cua cac cong thirc xir 1y ddi véi tuyén tring: tinh theo cong thuc

_ (Tpxcy)

Henderson-Tilton:|HL (%) = (1 —

)xmn

T.: Mat s6 loai tuyén tring ¢ cong thac xir Iy sau xu ly
Tp: Mat s6 loai tuyén tring & cong thuc xir Iy trudc thi nghiém
Ca: Mat s6 loai tuyén tring & cong thace ddi ching sau xt ly
Cp: Mat sb loai tuyén triing & cdng thire ddi chang trude thi nghiém.
2.4.3. Thoi diém diéu tra
Céc chi tiéu theo doi duoc dinh ki diéu tra: trude xir Iy val, 2, 3 va 4 thang sau xir 1y .
2.4.4. Phwong phdp xir 1y s ligu

S6 liéu thu thap duoc tir thi nghiém dugc xur Iy két qua theo bang ANOVA va xép hang
Duncan bang phan mém SAS 9.1.3 Portable va Excel.

3. KET QUA NGHIEN CUU

3.1. Anh huéng ciia cac cong thire xir Iy dén dién bién mat do tuyén tring Meloidogyne
spp.

Sau xur ly,mat do tuyén tring Meloidogyne spp. ca trong réva trong dat & tit ca céc
cdng thac (trir d6i chung) déu giam tuy muc d6 giam khong gidng nhau (biéu d61 va 2).
Pang chi ¥, tai thoi diém 2 tuan sau xu ly & CT7, mat do tuyén tring trong ré va trong dat
lan lwot giam dén 3,6va 3,3 1an so voi trude xu Iy. Xu hudng giam nay con kéo dai toi thoi
diém 1 thang sau xir ly va giam dén 5,4 va 5,7 lan so voi trudc xu ly. O thoi diém 2 thang
sau xu ly, trong khi mat d6 tuyén tring Meloidogyne spp. & cac cong thic sir dung ché
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pham van tiép tuc giamthi ¢ CT7, mat d6 lai ting nhe, ting tir 304,4 con/5g r& Ién 487,1
con/5g ré va tir 69,7 con/50g dat 1én 156,3 con/50 g dat va van tiéptuc ting cho dén khi két
thic thi nghiém. Cac cong thuc sir dung ché pham tuy lamgiam mat do tuyén tring
Meloidogynespp.khong nhanh va nhiéu nhung van duy tri hiéu luc dén thoi diém két thic
thi nghiém (4 thang sau xt ly). Bac biét, sau 4 thang xu ly, mat do6 Meloidogyne spp. 6 CT6
giam manh nhat, giam gan 4 lantrong ré va 3,1 lan trong dat. Tuy nhién, khong c6 su khac
biét c6 y nghiavé mat d6 Meloidogynespp.giita cac cong thirc CT2, CT4, CT5 va CT6.

fagoerd
= TXL
2.000 = 2T SXL
1.500 ¢ = 1 ThSXL
1.000 m 2Th SXL
= 3Th SXL
500 ® 4Th SXL
0
CT1 CT2 CT3 CT4 CT5 CT6 CT7 CT8

Biéu d6 1. Anh hwéng caia cac cong thic xir Iy dén mat d tuyén
trang Meloidogynespp. trong ré

Ghi chii: TXL: treéc xir Iy; T: tuan, Th: thang; SXL: sau xi Iy

con/50g dit

1000 = TXL
800 m 2T SXL
600 m1ThSXL
400 m 2 ThSXL
200 = 3ThSXL

0 B4 ThSXL
CT1 CT2 CT3 CT4 CT5 CT6 CT7 CT8

Biéu d6 2. Anh hwéng ciia cac cong thirc xir 1y dén mat d tuyén
trang Meloidogynespp. trong dat

Ghi chii: TXL: trieéc xar Iy; T: tuan, Th: thang; SXL: sau xa |

3.2. Hiéu qua tiéu diét Meloidogyne spp. caa cac cong thirc thi nghiém

Céc cong thirc xtr Iy ché pham déu thé hién hiéu qua diét tuyén tring Meloidogyne spp.
tt ca trong dat va ré. Hiéu qua cua cac ché pham tuy cham phat huy nhung déu kéo dai va
tang dan theo thoi gian theo ddi (bang 1). O thoi diém 2 tuan sau xir 1y (SXL), hiéu qua diét
tuyén tring ctia cac cong thirc xir Iy ché pham chi bang khoang 1/3-1/2 so véi cong thirc CT7.
Tuy nhién, hidu qua ctia ché pham lai ting dan theo thoi gian va dén thoi diém 3 thang sau xtr
1y, hiéu qua cua chung dbi voi tuyén tring Meloidogyne spp. di cao hon so véi CT7 va dat
trén 65%. Sau xir 1y 4 thang, hiéu qua cta cac cong thirc xir Iy ché pham déu dat trén 70%. Str
dung 45g CP2 (CT4) hodc 15g CP1 + 15g CP2 (CT5) dem lai hi¢u qua khong khéc biét co y
nghia so véi sir dung 22,5g CP1 + 22,5g CP2 (CT6). Nhu vay, dé giam chi phi nhung van
dam bao hiéu qua lam giam mat do tuyén tring Meloidogyne spp. trong dat va ré tiéu, co thé
st dung 15g CP1 + 15g CP2/try tiéu (CT5).
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Bang 1. Hiéu qua diét tuyén trang Meloidogyne spp.ciia cac cong thirc xir Iy

Cong Hiéu qua ciia cac cong thire xir Iy dodi voi tuyén trung Meloidogyne spp. (%6)
thire
2T SXL 1 Th SXL 2Th SXL 3Th SXL 4Th SXL
Tro~ng Trqng Tro~ng Trqng Tro~ng Trqng Tro~ng Trqng Tro~ng Trqng
ré dat re dat re dat re dat re dat
CT1 | 19,6 | 21,2° [36,1° | 40,0° |57,6° 61,4° | 68,7 | 66,9 | 71,8 [73,9°
CT2 | 20,9 | 25,0° |36,6™ | 41,8° |604“ | 63,8° |725> | 69,6™ |76,2" | 76,5%
CT3 | 22,0 | 37,4 |405™ | 53,0° |597° 69,3% | 70,2° | 74,7® | 73,2% | 80,2®
CT4 | 23,1 | 23,0° |415™ | 404> |[64,1% |639° |759® | 71,1%° | 792® | 78,1%
CT5 | 244™ | 355° [432° | 508 |65,8° 70,7° | 76,6 | 76,5° | 81,0° | 82,3"
CT6 | 25,8° | 336° |42,1™ | 456° |67,8° 69,1® | 78,5% | 76,8° |82,8° | 83,2°
CT7 | 740° | 76,4% [849° | 864 |77,2% 76,9° | 66,37 | 62,7° |51,3° | 52,7
CTS8 0° 0° 0d 0° 0° 0° 0° ¢ of 0°
CV (%) 18,3 31,3 |187 22,3 13,8 194 |[140 [17.8 13,1 | 16,5

Ghi chu: cdc ki tw giong nhau theo hang doc thé hién sw sai khdc khéng c6 y nghia vé mdt
thong ké ¢ mirc o = 0,05; T+ tudn; Th: thang; SXL: sau xik Iy
3.3. Anh hwéng ciia cac cong thire thi nghiém dén ty 1& bénh va chi sé bénh vang 14

Ty 1¢ bénh giita cac cong thirc d3 dan bit dau thé hién su khac biét tir thoi diém

sau xir 1y 1 thang. Trong khi ty 1¢ bénh & cac cong thuc thi nghiém déu giam, ty 1é bénh &
cong thuc dbi chimg ting lai ting tir 66,7% dén 77,8% (biéu do 1). Ngoai ra, trong khi ty 1&
bénh & cong thirc xir 1y thude chi giam dén thoi diém 3 thang sau xtr 1y, & cac cong thic xir Iy
ché pham, chi tiéu nay lai giam lién tuc tir thoi diém 1 thang sau xtr 1y dén khi két thuc thi
nghiém. Pang chu ¥, sau xir Iy 4 thang, ty 1& bénh & CT6 thap nhat va khong khac biét c¢6 y
nghia so v6i & cac cong thitc CT2 va CT4. Ty 1é bénh & cong thirc nay di giam khoang 3 1an
so v6i thoi diém trude xir 1.

156 4b%) CT1
am— CT1 - CT2
— CT2 CT3
I ——— CT3 20 e
50 +— CT4 e  CT4
. e 0 . . . : . e CT 5
CT6 TXL 2T 1Th 2Th 3Th 4Th gg
0 ' ' ' ' ' CT7 SXIL. SXL SXIL SXL SXL
TXL 2T SXIITh SXBTh SXBTh SXHTh SXL' CT8
Bi€u do 3. Anh huéng cia cac cong thire Bi€éu do 4. Anh huéng cia cac cong thire

xir Iy dén dién bién ty 1¢ bénh vang la do

tuyén tring

xir Iy dén dién bién chi s6 bénh vang la

do tuyén tring

Trude khi xtr 1y, tuy ty 1& bénh vang 14 chét chdm trong vuon kha cao nhung bénh
khong gy hai nang, thé hién & chi sb bénh chi dao dong trong khoang 13,6 - 16,7%.CA4c cay
bi nhiém bénh da sb chi & mic cdp 1 va cip 3. Sau xtr 1y 2 tuan, chi duy nhét chi s6 bénh &
CT7 giam xudng trong khi lai ting nhe & tit ca cac cong thic con lai. Tuy nhién, hiéu qua lam
giam chi s bénh ctua CT7 khong kéo dai. Chi 2 thang sau xir 1y, chi s6 bénh lai bat dau ting
nhe. Nguoc lai, chi s6 bénh & céc cong thure co xu 1y ché phém CP1 va CP2 lai giam dan déu
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qua tung thoi ki diéu tra. bac biét, chi sb bénh ¢ CT6 giam manh nhét, sau 4 thang xu 1y, chi
tiéu nay da giam hon 6 1an so véi trudce xur Iy. Didu nay cho thay, hiéu luc cua cac ché pham
sinh hoc d6i véi chi s6 bénh vang 14 chét cham tuy chdm phat huy tac dung (sau xur 1y 1-2
thang) nhung kha bén virng, 1am cho chi s6 bénh giam dan mot cach lién tuc.

4. KET LUAN

- Hiéu qua cua cac ché phan vi nim CP1 va CP2 dbi v6i mat do tuyén tring
Meloidogyne spp. trong dat va ré tuy cham nhung bén virng va ting dan theo thoi gian xu
1y. Do d6, ty 1& bénh va chi sé bénh vang la do tuyén trung giy ra trén cay tiéu ciing
giam dan theo thoi gian. Nguoc lai, thudc Tervigo 20SC tuy ¢6 hiéu lec cao va som dbi voi
tuyén tring nhung hiéu lyc ciia ching giam nhanh chi sau 2 thang xt ly.

- Ap dung(15g CP1 + 15g CP2)/try tiéu cho hiéu qua twong duong (22,5g CP1 + 22,5g
CP2)/try tiéutrong viéc kiém soat tuyén tring Meloidogyne incognita gay bénh vang Ia chét
cham cay tiéu.
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NGHIEN CUU KHA NANG HAP PHU CHAT MAU TARTRAZINE CUA BOT
NANG MUC LEN MEN NHO VI KHUAN TUYEN CHON

Poan Chién Thing', Tran Thi Ngoc', Nguyén Anh Diing', Wang San Lang?
ABSTRACT

The study isolated 45 bacteria strains from agricultural soils using squid pen-containing media. The
strains T4, T26 and T29 had the highest tartrazine adsorption capacity on squid pen powder-containing
medium. ldentification of screened bacteria showed that they were Bacillus cereus. The tartrazine
adsorption capacity of components of bacterial cultures were investigated. The result showed that
fermented squid pen powder was the most important for tartrazine adsorption (79,33% — 90,33%). The
optimal pH and cultural time for tartrazine adsorption of fermented squid pen powders were pH 2 and 1 —
2 days. The FT-IR and SEM results demonstrated the tartrazine adsorption capacity of fermented squid
pen powders. The tartrazine adsorption process on fermented squid pen powders followed Freudlich
model and pseudo-second order kinetic.

Key words: adsoption, Bacillus cereus,squid pen powder, tartrazine

TOM TAT
Nghién ctru da phan 1ap dugc 45 chung vi khuan c6 kha ning 1én men bot nang muc tir moi truong dat.
Tuyén chon 3 ching T4, T26 va T29 ¢6 kha ning tao dugc méi truong 1én men bot nang myc hip phu
tartrazine cao. Két qua dinh danh sinh hoc phan tir 3 chung vi khuan déu la Bacillus cereus. Thanh phan
nao trong moi truong 18n men c6 kha niang hap phu tét tartrazine da duoc xac dinh. Két qua cho thiy bot
nang muc lén men 1 thanh phan hap phu tartrazine chu yéu trong méi truong (79,33 % - 90,33 %). Thoi
gian 1-2 ngay, pH 2 thich hop cho qué trinh hip phu tartrazine & bot nang muc 18n men. Két qua FT-IR va
SEM ciing da chiing minh kha nang hap phu tartrazine cua bot nang muc 1én men bai vi khuan tuyén
chon. Qué trinh hap phu tartrazine cua bot nang muc 1én men tudn theo md hinh Freundlich va phuong
trinh dong hoc biéu kién bac 2.
Tir khoa: Bacillus cereus, Bét nang muc, hdp phu, tartrazine

1. PAT VAN PE

Chat mau la thanh phan khong thé thiéu trong qua trinh ché bién thuc pham, dugc pham
va my pham. Chung dugc chap nhan va hién dién rong réi trong nhiéu san pham khac nhau.
Hién nay, c6 khoang 100,000 loai chat mau c6é mit trén thi truong (Nigam va cong su,
2000).Qua4 trinh san xuat chit mau va qué trinh san xuat cac san pham cht:a chat mau da thai
ra mdi trudng mot lwong khdng nho chit thai chira nhitng chat ndy. Cac chat mau azo noi
chung va tartrazine n6i riéng khd bi xir ly do ciu tric vong thom bén vimg. Thong thuong
chat mau azo c6 thé duoc xir Iy bang nhiéu phuong phap khac nhau nhu phan huy vi sinh,
quang phan hay, phan hay dién hda, hap phu va dac biét 1a st dung vat liéu sinh hoc vai sy
tham gia cua vi sinh vat.

Céc loai phé pham nhu v6 tdm, nang muc, vo cua di dugc chang minh chtra cac thanh
phan protein, chitin, c6 tiém nang lam vat liéu hap phu chat mau (Liang va cong su, 2015,
Longhinotti va cong su, 1998, Figueiredo va cong su, 2005). Qua trinh diéu ché vat liéu hap
phu tir céc loai phé pham nay don gian va ré tién. Mat khac, cac loai phé pham nay co thé sir
dung nhu 13 thanh phan dinh dudng dé nudi ciy vi khuan (Liang va cong sy, 2015). Nhiing vi

' Truong Dai hoc Tay Nguyén
2 Truong Dai hoc Tam Kang, Pai Loan

439



sinh vat nay co thé tiét ra enzyme chitinase dé phan huy chitin thanh céc phan tir ngén hon va
su thay ddi ciia phan tir chitin truéc va sau khi bi phan cat anh huong téi kha nang hip phu
chat mau (Suitcharit va cong su, 2011; Ali va cong su, 2012; Liang va cong su, 2015)

Budn Ma Thuot 1a ving c6 diéu kién tu nhién thich hop cua nhiéu loai vi sinh vat.
Nghién ciru nham tim kiém, khai thac vi sinh vat tai dia phuong c6 kha ning ning cao kha
ning hip phu tartrazine cua bot nang muc gop phan xu ly chét thai Tartrazin trong moi
truong.

2. MUC TIEU, NQI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Muc tiéu nghién ciru

- Tuyén chon maot sé ching vi khuan c6 kha ning hap phu chat mau tartrazine sir dung
moi truong chira nang muc.

- Panh gia kha nang hap phu chat mau tartrazine ciia bot nang muc trudc va sau 1én men.
2.2. Ngi dung nghién cwau

- Phan 14ap, tuyén chon, nghién cttu mét sé dic diém sinh hoc va dinh danh vi khuan hap
phu tartrazine.

- Kha ning hap phu tartrazine cua sinh khi vi khuan, dich noi méi truong va bot nang
muec [én men.

- Anh huong cia pH dén kha nang hip phu tartrazine caa bot nang myc 18n men.

- Nghién ctu mé hinh hap phu dang nhiét va dong hoc hap phu tartrazine trén bot nang
muec [én men.

- Phén tich FT — IR va SEM bét nang muc 1én men.
2.3. Phuwong phap nghién ciu
2.3.1. Nguyén vt liéu

Tartrazine tinh khiét, vi khuan d6i chiing Bacillus cereus TKU034 duoc cung cap boi
Pai hoc TamKang, Pai Loan. Bot nang myc duge diéu ché tir nang muc thai.

2.3.2. Méi trwong nudi cay

Moi trudng nudi ciy vi khuan: 1% bot nang muc, 0,1% K,HPO,, 0,05% MgSO, 7H,0
(Liang va cong sy, 2015). Khir tring ¢ 121 °C, 15 phuit.

2.3.3. Phuwong phdp phan ldp va tuyén chen vi khudn

Thu nhan va 1am thuan céc chung vi khuin moc trén dia thach chira bt nang muc. Nudi
cay vi khuan 2 ngay trén méi trudng bot nang va lic 150 rpm.

Phuong phap xac dinh kha niang hap phu tartrazine ciia méi trudng nudi cay (Liang va
cong sy, 2015): Tartrazine dugce thém vao mdi truong nudi cay vi khuan vai ty 1é 1% dung
dich tartrazine 0,1% (w/v) va lic & 150 rpm, 15 phut. Ly tam 5000 rpm 10 phut, thu dich néi.
Do OD dich ndi & 427 nm. Kha ning hip phu duoc tinh theo cong thirc:

D= 100 x (Aini —Afin)/Aini
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D: Kha niang hip phu chat mau (%); Aii: Chi s6 mat d6 quang ban dau; A, Chi s6 mat do
quang sau khi hap phu.

2.3.4. Xdc dinh khd ndng hdp phu tartrazine cia cac thanh phan méi trwong nudi cdy Vi
khudn

Sau khi nuéi cay vi khuan trong méi trudng c6 bot nang muc, thanh phan méi truong
gom c6: sinh khéi vi khuan, dich ndi méi tredng va bot nang muc 1én men. Xac dinh kha
nang hap thu Tartrazine caa 3 thanh phan trén tai cac thoi diém 0, 1, 2, 3, 4 ngy nudi cay cac
chung vi khuan tuyén chon dé danh gia kha nang hap phu cua ting vat liéu.

2.3.5.4nh hwong ciia pH dén kha néng hép phu tartrazine cia bgt nang meec [én men

Kha nang hap phu chat mau anh huéng boi pH mai truong. Nudi cay vi khuan tuyén
chon tai pH 2, 3, 4, 5, 6, 7, 8, 9, 10 trong diéu kién nhiét 6 phong, toc do lic 150 rpm dé
nghién cau.
2.3.6. M6 hinh hdp phu

Str dung hai md hinh pho bién 1a mé hinh Freundlich va mé hinh Langmuir dé nghién
clru qué trinh hap phu tartrazine trén bot nang muyc 18n men. Nong d¢ tartrazine khao sat tir 10
—900 mgl/l.

2.3.7. Péng hec hdp phu

DPong hoc hap phu tartrazine trén bot nang muc 1én men duoc khao sat theo phuong
trinh dong hoc hap phu biéu kién bac 1 va bac 2. Thoi gian tiép xtc gitra bot nang muc 1én
men va tartrazine dugc khao sat tir 5 — 80 phut.

2.3.8. Phan tich FT - IR bgt nang mgc 1én men

Phé hdng ngoai duoc quét trong khoang budc séng 400 — 4000 cm™. Vat liéu hip phu
duoc tron voi KBr va ép thanh dia trudc khi quét phd trén may quang phd hong ngoai FT-IR
Excalibur 3100.

2.3.9. Phan tich SEM bgt nang mzc 1én men

Anh SEM cua bot nang muc 1én men duoc chup bang kinh hién vi dién tir quét FE —
SEM S4800.
3. KET QUA NGHIEN CUU
3.1. Phan lap va tuyén chen vi khuin hap phu tartrazine

Phan lap duoc 45 chang vi khuan trén moi truong c6 bot nang muc. Tuyén chon 3
chung vi khuan T4, T26 va T29 da thé hién kha niang hap phu tartrazine tét nhat (25,07 —
63,66 %), cao hon so véi ddi chiing B. cereus TKU034 (10,11%). Két qua hap phu tartrazine
ctia moi truong nudi cay ba chung T4, T26 va T29 tuong duong vai nghién ciu cua Liang va
cong su (2015) trén ddi tuwong bot nang muc 18n men bang vi khuan B. cereusTKUO034,
TKUO030 va TKUO027.
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Hinh 1. Kha ning hap phu tartrazine cia cac chiing vi khuan phan lap

Vi khuan T4, T26 va T29 c6 khuan lac mau trang, duong kinh tir 2 — 3 mm, té bao
hinh que, gram duong. Khi dénh gia dic diém sinh hoa, T4, T26, T29 déu c6 kha ning sinh
catalase, 1én men duong glucose, fructose, sucrose, cd6 kha nang sinh enzyme ngoai bao
cellulose, protease. Két hop vai két qua dinh danh bang sinh hoc phan tir duya trén trinh ty gen
16 S RNA cho thay ca 3 déu la vi khuan Bacillus cereus.

. Max | Total Query E |
T4 Description > deni Accession
score score | cover |walue
acillus carau ain '8 G2 i 0 RM ne_ partial sequents 922 922 100% 0.0 99% EUN415911
Wax  Total Query E r
T26 Descnplion - - 1 Ident  Accession
score score cower walue
Batillus cereus ATCC 14579 168 ribosomal RMA (rnd) gene, complete sequence 992 992 100% 00 100% MR 0745401
Max Total Query E -
29 Description - Ident  Accession
scome score cover value
Bacillus cersus ATCC 14579 16S ribosomal RKA (&) pene_cormplete sequence B17 817 100% 00 100% NS 0745401

Hinh 2. Két qua dinh danh vi khuan tuyén chon
3.2. Kha ning hap phu tartrazine caa cac thanh phan méi trwdong nudi cay vi khuan

Két qua nghién ctu trong hinh 3 cho thiy kha nang hap phu tartrazine cia moi truong
nudi cdy cua cac chung vi khuan dat cao nht trong khoang 64,17 — 78,33 %. Trong d6, bot
nang muc 1én men béi cac chang vi khuan tai ngay 1 c6 kha ning hap phu tartrazine cao nhat
dat 79,33 - 90,33 %. Sinh khéi céc chiing vi khuan cho kha ning hap phu tartrazine tir 2,10 %
- 15,00 %; kha ning hap phu tartrazine cua dich ndi méi truong 1a 7,30 - 16,00%. Nhu vay,
bot nang muc 18n men 1a thanh phan hap phu tartrazine cha yéu trong méi trudng nudi cay vi
khuan. Ngoai ra, két qua hap phu tartrazine cua bot nang muc 1én men (sau 1 ngay) cao hon
1,19 — 1,41 1an so véi bot nang muc chua 1én men.

Kha niang hip phu tartrazine ctia cac thanh phan méi trudng c6 sy bién dong theo ngay
nudi cay. O mai trudng nudi cay cac chung vi khuan thi ngay nudi cdy 0 — 2 cho kha ning héap
phu tartrazine cao nhat, trong d6 bot nang muyc I8n men hap phu tét nhat sau 1 ngay, sinh khéi
vi khuan 1a ngay 2 va dich noi méi trudng nudi cay la nay 1, 4.
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Hinh 3. Kha niing hip phu tartrazine cia cac thanh phan méi truéng nudi cay vi khuan:A Moi
truong nudi cdy vi khuin; B bt nang muc 1én men; C Sinh khéi vi khuén; D dich néi moi

truong nudi ciy

3.3. Anh huwéng ciaa pH dén kha niing hap phu tartrazine bt nang muc Ién men

pH déng vai trd quan trong trong hap phu tartrazine cua bot nang muc 1én men thong qua dién
thé bé mat chat hip phu, bac ion hdéa va sy phan ly cac nhém chtc. Qué trinh hap phu
tartrazine cua bot nang muc 1én men duoc tién hanh trong khoang pH 2 — 10.
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Hinh 4. Biéu d6 anh hwéng cia pH dén kha ning hip phu tartrazine cia bt nang muc 1én men

Ghi chi:CI: Péi chitng bét nang muc 1én men bdi B. cereus TKU034; C2: Poi chitng bét
nang muc khéng 1én men

Céc nghiém thirc déu chi ra kha niang hap phu tartrazine dat cuc dai ¢ pH (2 79,97% -
98,82%) giam dan khi ting pH. Khi ting pH su c6 mat caa ion OH lam giam kha ning hap
phu cua tartrazine trén bot nang muc do chat mau nay mang tinh kiém, tich dién tich am.

3.4. Mb hinh hip phu

Dé du doan su twong tac giita phan tir tartrazine vai bé mat vat liéu hip phu, udc tinh
dung luong hap phu cuc dai cua vat liéu, hai md hinh hap phu dang nhiét Freundlich va
Langmuir dugc su dung.

Bing 1. Phwong trinh mé hinh ding nhiét Langmuir va Freundlich

Nghiém thirc

M hinh dang nhiét Langmuir

M&b hinh dang nhiét Freundlich

T4 Celge = 0.0352c, + 6.6596 Inge = 0.6508Inc - 1.4512
R? = 0.7467 R?=0.97

T26 Celge = 0.0239c, + 3.9504 Inge = 0.7125Inc, - 1.5484
R?=0.7998 R? =0.9858

T29 Ce/ge = 0.017ce + 2.964 Inge = 0.779Inc, - 1.7542
R?=0.7668 R?=0.9871
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C1 Ce/ge = 0.0229c, + 3.8272 Inge = 0.7343Inc, - 1.6153

R%2=0.8115 R%=0.9876
C2 Ce/ge = 0.0306¢, + 6.0301 Inge = 0.7332Ince - 1.9009
R%2=0.6571 R%=0.9472

Ghi cht:C1: Péi chiing bgt nang muc 1én men bdi B. cereus TKU034; C2: Déi chirng bt
nang muc khéng 1én men

Két qua nghién ctiu cho thay hé sé R? cia md hinh Langmuir ndm trong khoang 0,65 —
0,81 thap hon hé s6 R? ciia m6 hinh Freundlich (0,95 — 0,99). Do d6, mé hinh Freundlich phu
hop hon mé hinh Langmuir & qué trinh hap phu tartrazine trén bot nang muc. Nhu vay, hap
phu tartrazine trén bot nang muc tuan theo hap phu trén vat liéu khong dong nhat, c6 tinh
thuan nghich.

Dung luong hap phu cyc dai caa bot nang muc & cac nghiém thac nam trong khoang
28,40 — 58,82 mg/g. So sanh vai cac nghién ctu trén tro than, Deolied, 16ng ga, than hoat
tinh, chitin, chitosan, carbon tir vo dira, Polyaniline nano layer composite, dung lugng hép
phu cuc dai cua vat li¢u nghién ctru twong dwong hodc cao hon chitin, chi kém chitosan va
than hoat tinh.

3.5. Pong hec hap phu

DPong hoc hap phu la b théng sé quan trong dé &p dung md hinh hap phu vao thyc té xir
ly do c6 thé du doan dugc toc do tach chat 6 nhidm ra khoi nuée. C6 hai mé hinh thuong
duoc st dung dé nghién ciru dong hoc hap phu 1a dong hoc hap phu biéu kién bac 1 va dong
hoc hap phu biéu kién bac 2.

Bang 2. Mt s6 tham sé theo ddng hoc hap phu biéu kién bac 1

NT Phuwong trinh R? K, (1phljt' ge exp (mg/g)  qe cal (mg/g)
)
T4 Log(qe-qt) = -0,0283t-0,1263 0,73  0,0623 2,32 0,75
T26  Log(qe-qt) = -0,032t-0,0714 0,91  0,0705 2,72 0,85
T29  Log(qe-qt) = -0,0225t-0,2074 0,81  0,0496 2,01 0,62
Cl  Log(qe-qt) =-0,0241t-0,2642 0,65  0,0555 2,51 0,54
C2  Log(qe-qt)= -0,0264t-0,1836 0,89  0,0607 2,44 0,66

Ghi chi:CI: Péi chitng bét nang muc 1én men bdi B. cereus TKU034; C2: Poi chirng bét
nang myc khong Ién men

Bang 3. Mét so6 tham sé theo ddng hoc hap phu biéu kién bac 2

NT Phwong trinh R> Ky(g.mg phit?) geexp(mg/g) qecal (mg/g)
T4 t/g=0,4157t + 1,0619 0,99 0,1627 2,32 2,41
T26 t/g=0,3562t + 0,7364 0,99 0,1723 2,72 3,81
T29 t/g=0,3358t + 0,5268 0,99 0,2141 2,91 2,98
Cl t/g=0,3903t + 0,6691 0,99 0,2277 2,51 2,56
C2 t/0=0,3982t + 0,749 0,99 0,2117 2,44 2,51

Ghi chi:CI: Péi chitng bét nang muc 1én men bgi B. cereus TKU034; C2: Poi chitng bét
nang muc khéng 1én men
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Két qua gia tri R? ciia m6 hinh dong hoc biéu kién bac 2 cao hon bac 1. Ngodi ra, gi4 tri
0e thuc nghiém va ge tinh toan & mé hinh dong hoc biéu kién bac 2 ciing it sai 1éch hon mo
hinh déng hoc biéu kién bac 1. Do d6, c6 thé két luan rang qué trinh hap phu tartrazine trén
bot nang muc 1én men tuan theo md hinh dong hoc biéu kién bac 2.

3.6. Phéan tich FT — IR bt nang mwc I1én men

Phéan tich FT — IR chi ra trong bot nang muc va bot nang muc Ién men chira nhirng
nhom chirc ¢ kha nang hap phu tdt tartrazine nhu OH (3421 — 3438 cm-1), C=0 cuia amide
(1646 — 1654cm™).
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Hinh 5. Két qua FT — IR cia bgt nang mue 1én men trwéc va sau hap phu tartrazine
Ph6 FT — IR chi ra cac dinh c6 sy thay d6i nho vé vi tri. Vi vay, khéng c6 su thay doi vé
cau trGc hoa hoc cua bot nang muc trong qué trinh hap phu. Do d6, qua trinh hip phu
tartrazine trén bot nang muc 18n men tuan theo hap phu vat ly.

3.7. Phan tich SEM bt nang muc 1én men

Qua trinh hip phu phu thudc vao ciu tric x6p cua vat liéu. Hinh 6 chi ra bé mit cua bot
nang muc va bot nang muc 1én men déu cd cau tric go ghé, nhiéu 15, khong dong nhat. Ching
to bot nang muc 1én men va khéng 1én men c6 kha nang hap phu tartrazine hiéu qua.

TR

PG~ ®

-}

Hinh 6. Két qua chup anh SEM cia bt nang mwc 1&n men sau 1 ngay 1én men & 100
rpm, pH 7

4. KET LUAN

- Nghién ctru da tuyén chon dugc 3 /45 chung vi khuan c6 kha ning hap phu tartrazine
cao la T4, T26 va T29, cao hon B. cereus TKU034 2,48 — 6,29 lan.

- Vi khuén T4, T26, T29 déu la Bacillus cereus.
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- Kha ning hap phu tartrazine cia bot nang muc 1én men cao hon so véi sinh khéi vi
khuan (6,02 - 37,38 1an); so véi dich 1én men (5,65 — 10,87 1an) va so véi bot nang muc chua
1én men (1,19 — 1,41 1an). O pH 2, bot nang muc 1&8n men hap phu tartrazine ti vu.

- Qué trinh hap phu tartrazine caa bot nang muc [én men tir vi khuan Bacillus cereus T4,
T26 va T29 tuan theo mo hinh Freundlich va phuong trinh hap phu biéu kién bac 2.
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ANH HUONG CUA MOT SO YEU TO MOI TRUONG NUOI CAY PEN SU
TAO MO SEO VA KHA NANG HINH THANH CAU TRUC PHOI SOMA TU
CAY NGO TRONG PIEU KIEN IN VITRO

Tran Thi Phwong Hanhl, Nguyén Chi Thanh?
ABSTRACT

The effective regeneration system plays important role in plant transformation. In general, maize (Zea
mays L.) is recalcitral plant in regeneration. Besides, plant regeneration capacity depends on genotype. It
was also affected by medium component and the other factors. MS medium (Murashige & Skoog, 1962)
supplemented with NAA 4 mg/l and AgNO3 10 mg/l promoted callus production from cultured immature
embryos of maize in the dark at 22 + 30C. Somatic embryos regeneration on MS medium (Murashige &
Skoog, 1962) supplemented with 2.4 D 2 mg/l with the number of Somatic embryos regeneration was
about 7.33/callus, at rate of 64.33% and medium size was 3.91 mm after 5 weeks cultured (2 weeks in the
dark and 3 next weeks with 2000 lux light intensity, 12/24 illumination time at 22 + 30C.

Keyword: Callus, maize, plant growth regulator, Somatic embryos regeneration

TOM TAT
Kha nang tai sinh cua cdy trong néi chung phu thudc nhidu vao kiéu gen cua thuc vat. Déi véi cay ngo,
van dé tai sinh gap rat nhiéu kho khan, hau hét cac cdy ngd c6 kha ning tai sinh kém va phu thudc vao
moi truong nudi cdy va mot sd yéu td khac. Mo seo déu dwoc hinh thanh tir cac ngudn mau ré, diép tiéu
va phdi non trong d6 phodi non dugc cam (ng tao md seo tbt nhat trén moi trudng MS bd sung NAA 2
mg/l két hop AgNO; vai nong d6 10 mg/l sau 3 tuan nudi ciy trong diéu kién t6i hoan toan. Moi truong
MS b sung 2,4 D 2 mg/l thich hop cho hinh thanh cau trdc phdi tir md seo: ty 1é mau tao phoi (64,33%),
s6 phoi (8 phoi), kich thudc phdi (3,96mm) sau 5 tuan nudi ciy (2 tuan dau trong tdi, 3 tuan tiép theo
trong diéu kién chiéu sang 2000 lux).
Tir khoa: Chdt diéu hoa sinh treong thuc vat, cdy ngd, md seo, phoi soma.

1. PAT VAN PE

Kha ning tai sinh cta cdy trong néi chung phu thudc nhiéu vao kiéu gen cia thuc vat.
Dbi voi cdy ngd, van dé tai sinh gip rat nhidu kho khan, hau hét cic ciy ngd c6 kha ning tai
sinh kém va phu thudc vao madi truong nudi cay va mot sd yéu td khac (Armstrong and Green,
1985). Trong khudn kho bai bao nay, ching toi trinh bay mot s6 két qua nghién ciru anh
huéng clia mot s6 yéu to moi truong dén kha ning tao mo seo va phét sinh phdi soma ctia
gidng ngd LVN146. Gidéng ngo trén di duge trong va xac dinh thoi vy sinh truong thich hop
trong diéu kién Tay Nguyén.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit lidu
Gidng ngd LVN146 do Vién Nghién Ctiu Ngo (Pan Phwong, Ha Noi) cung cip, do
thuan di truyén > 99,9%, ty 1& nay mam > 86%, d6 am < 11%.
2.2. Phuwong phap
Lép mong té bao thu dugc tir cac bd phan khac nhau gom ré, 14 non cua cay in
vitro 10 ngay tudi va tir diép cua cay in vitro 4 ngay tudi nay mam tir hat ngd. R& va bao

' Truong Pai hoc Tay Nguyén
? Vién Nghién ctru Ngo
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l& mim duogc cit thanh cac doan 1 cm; La dugc cat thanh cac manh khoang 1 cm?, tao cac vét
thwong; L6p mong phdi non duoc ldy tir bip non sau khi thu phan 14 ngay, mau bép thi
nghiém duoc giit & 4°C trong thoi gian 10 ngay trude khi tach phoi. Khir tring bé mit ngoai
ctia bip bang ethanol 70° vai thoi gian xtr ly 20 phiit.

MBoi truong nudi ciy dugc sir dung 1a moi truong da lugng va vi lugng theo thanh phan
khoang cua méi trudong MS (Murashige va Skoog, 1962) bd sung thém cac thanh phan:
buong: 30g/l, AgNO;3 tuy theo tirng thi nghiém, Agar (cong ty TNHH Hai Long, Hai Phong
san xuat): 6g/l, chat diéu hoa sinh truong auxin (NAA, 2,4 D), AgNO; Casein tly theo ting
thi nghiém. Méi truong duoc chinh pH = 5,8 (chinh bang NaOH IN va HCI IN), duogc
hip khu tring bing autoclave & nhiét d6 121°C va 4p suét 1atm trong thoi gian 17 pht.

2.2.1. Phwong phdp ta0 m0 seo0

Céc mau ciy duoc dit trén moi truong MS ¢6 bd sung: vitamin Morel, chéat diéu hoa
sinh truéng thuc vat auxin (0 mg/l; 1 mg/l; 2 mg/l; 3 mg/l; 4 mg/l; 5 mg/l NAA) va két hop
v6i AgNO3 véi nong do 0 mg/l; 5Smg/l; 10mg/I; 15 mg/l va 20 mg/l. Cac mau duoc dat trong
t6i & diéu kign nhigt do 22 + 2°C va am do 55%.

2.2.2. Phwong phdp tao phoi tir mo6 seo

M0 seo 3 tuan tudi duoc cat thanh cac manh nhé kich thuéc 1 x 1cm chuyén sang moi
truong tao phdi (moi trudng MS co ban ¢d bd sung: vitamin Morel, 500 mg/l Casein, 30g
duong glucose, 15mg/l AgNO3 va két hop vai 2,4 D ¢6 nong d6 0 mg/l; 0,5 mg/l; 1 mg/l; 1,5
mg/l; 2 mg/l va 2,5 mg/l nudi ciy trong tdi thoi gian 2 tuan sau d6 chuyén sang diéu kién
chiéu sang véi cuong do anh sang 2000 + 300lux, thoi gian chiéu sang 12/24, nhiét o 22 +
20C va d6 am 55% # 10%. Theo ddi sy phét sinh phdi theo thoi gian nudi ciy.

Quan séat hinh thai gidi phau
M0 seo va cau tric phoi duge xac dinh bang cach giai phau bang tay, quan sat dudi kinh
hién vi quang hoc va chup anh.

Xz ly s6 liéu
Cac s6 liéu ghi nhan duoc xtr ly théng ké bang phan mém Statistical Program cientific
System (SPSS) phién ban 16.0. Sy sai biét c6 y nghia ¢ mtc p = 0,05.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia chit diéu hoa sinh truéng thwe vat va nitrat bac 1én kha niing tao
mo seo tir ngo

Trong diéu kién téi hoan toan, & hau hét cac nghiém thic cd bd sung auxin (NAA) va
AgNO3;, ngudn mau ré va phoi non déu hinh thanh mé seo sau 3 ngay nudi ciy va 1 tuan nudi
cay (diép tiéu), khong co6 su xuat hién md seo trong sudt 5 tuan nudi cay tir ngudn mau 1a. Mo
seo bt dau xuat hién tai cac ria cia ngudon mau, xung quanh mit ngoai cia mau, ¢ nhitng noi
tiép xtc voi méi truong. O tuan thir 2, md seo tang sinh nhanh chong va chiém toan bo bé mat
ciia mau cdy. Sang tuan thir 3, md seo ting sinh manh, cac t& bao bé ngoai mo seo tach roi
nhau 1am mé seo trd nén x6p, Mo seo bén trong chic. Cac té bao mé seo phia ngoai c6 hinh
dang thay d6i, chira khdng bao to khac véi té bao phia bén trong c6 kich thuéc déu nhau, té
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bao chat dam dic, nhan to (nhiing té bao cd thé phét sinh hinh thai) (Bui Trang Vigt, 2000)
(Hinh 1) Cac nhém té bao nay tlep tuc duy tri sy phan chia va chuyén sang héa nau & tuan
thir 4 d6i va tha 5 d6i véi mau ciy trén moi truong chi b6 sung NAA, & tuan tha 5 dbi véi
moi truong bod sung NAA két hop véi AgNOs. Nong dd6 NAA 4mg/l va AgNO; 10mg/l thich
hop cho sy hinh thanh md seo tir cac ngudn mau cdy (ré, phdi non, diép tiéu), trong d6, mod
seo dugc hinh thanh tir phéi non 1a tét nhat, gia ting trong luong tuoi (6,261g) va gia ting
trong lwong khd (1,152g) cao hon han cac ngudén mau ré va diép tiéu (Biéu db 1). Két qua nay
tuong tu két qua nghién ctu cia Pham Thi Ly Thu va cong su (2005). Biéu nay c6 thé duogc
giai thich 13 do dudi tic dong caa NAA, céc té bao bit dau phan chia manh mé va c6 su bién
dbi hinh dang, té bao kéo dai & ngay thir 3 sau nudi ciy. Sang tuan tht 2, do auxin kich thich
hoat dong ctiia bom proton mang nguyén sinh chat, gidp H* dugc bom ra véach té bao lam pH
cua vach giam. Su giam pH 1am cho vai ndi giira extensin, hemicellulose, cac hop chat pectic
véi cellulose bi pha v, Ca?* ndi lién cac chudi hop chét bi loai di, enzyme thay giai dugc
hoat héa (B-glucanase, cac proteinase) lam véch tré nén long léo (Mai Tran Ngoc Tiéng, 2001).
Vi vay, & tuan thir 3, dudi tac dong ciia NAA, cac té bao md seo ¢ ngoai cing cd xu hudéng
tach roi nhau, 1am mé seo tré nén x6p. AgNO3 kich thich qua trinh tao md seo, duy tri sy
phan chia cua té bao bang cach ngan can sy hinh thanh ethylen noi sinh (tao ra boi sy ton
thuong ctia cAc mau nudi cay va qué trinh nudi cay in vitro) (Songstad et al, 1992). Do d6, &
cac nghiém thirc c6 b sung NAA két hop véi AgNO; duy tri sy phan chia 1au hon, chét luong
mo seo tot, md seo sin chic xen k& véi md seo xdp rat thich hop véi su phat sinh hinh thai
(hinh 1).

8
= 6,261
w6 s :
£ A m Gia tang trong luvong tuoi
i N 1.152 1093 B Gia tang trong lvong khé
g. 0,194 0,095 0,1680,124 0,311
I'_- 0 T T T -

R4 D4Nghiém thircP4 A2

Biéu do 1: Sw gia tang trong lweng twoi va trong lwong kho giira cac nghigm thic
cho mé seo tét nhdt ¢ cac nguon mdu trén méi truong MS cd bé sung 4 mg/l NAA va AgNO;
sau 5 tuan nudi cdy (R: ré, D: ti diép, P: phdi non, A: 14)

Hinh 1: M6 se0 tir phéi non, miii tén tring chi ré

(A): M6i trrong MS c6 bb sung 4 mg/l NAA. (B): méi trurong MS c6 b sung 4 mg/| NAA va AgNO; 3
tudn tudi; (C): T€ bao bén trong khbi mé seo, (D): Té bao bén ngodi khéi mé seo 5 tudn tudi tir
phéi non trén méi trwong MS c6 bé sung 4 mg/| NAA va AgNO53.2 Anh huéng ciaa Nf)ng do 2,4
D dén sy hinh thanh ciu tric phdi soma tir md seo

449



M® seo t6t nhat 3 tuan tudi duoc ciy chuyén sang moi truong tao phdi. Su cam @ng chit diéu
hoa sinh trudng ngoai sinh (2,4 D) thé hién rd rét. Sau 1 tuan nudi ciy c6 su ting sinh té bao
hinh thanh cac khdi té bao tao phdi nhu ra khoi bé mat md seo (xuat hién cac nét nho li ti).
Pén tuan thir 2 cac cau tric dang phéi (phoi hinh cau) duoc hinh thanh véi kich thude twong
d6i nho khé nhin thay bang mit thuong su thay d6i nay. Nhung dén tuan tha 3 thi phdi soma
da phat trién kha tét vé kich thuéc mit thuong cé thé quan séat dé dang. Cac cau tric dang
phdi phat tién thay doi vé hinh dang va kich thudc & thoi gian nay ching c6 dang hinh cau
hay hinh tim mau vang nhat (hinh 3). Két qua cua su phat sinh phéi tir md seo trén cac moi
trrong khac nhau duogc ghi nhan (Bang 1).

Tir Bang 1 cho thay, méi trudng khong c¢é b sung 2,4 D khéng c6 sy hinh thanh ciu trac phdi,
chi ¢6 sy xuat hién ré sau 1 tuan khi cay chuyén. O céc tuan tiép theo, ré tiép tuc phan chia ting
lén vé s luong va kich thudc (Hinh 2). Méi trudng c6 bd sung 2,4 D, md seo déu phdi hoa.
Kha ning mé seo phoi hda ty ¢ véi su ting nong do 2,4 D tir 0,5 — 2 mg/l, trong d6, méi truong
c6 bd sung 2,4 D 2 mg/l ¢6 ty 16 mau tao phdi soma (64,33%), s6 phai (8 phoi), kich thudc phoi
(3,96mm) cao nhat.

Bang 1: Anh hwéng caa 2,4 D dén su hinh thanh céu tric phdi soma tir mo seo

| So phai ~ Kich thwéc phdi soma (mm) sau
Nahiam % mau | soma | khi cay chuyen sang moi tredng tao phoi
gnie Mbi trweong tao trén A N N R
thic - % Tuan | Tuan A Tuan | Tuan
phoi mau Tuan 3
p 1 2 4 5
cay
P1 MS 0 0 ~ ~ ~ ~ ~
MS c6 b 17,66% | 1,66 | 059 | 1,04 1,31 1,47 | 161
P2 |, I?)OO c f#n/? + + + + + + +
’ P MAL T 53330 | 9333° | 0014° | 0,127° | 0,001° | 0,202° | 0,018
MS c6 b 30,66% 4 084 | 1,64 1,78 1,95 | 2,15
P3| D | + + + + + +
’ 91 4666 | 0,577¢ | 0,037° | 0,015° | 0,003° | 001 | 0,187
2.18
_— 42,33% | 5,66 1,35 | 1,76 1,98 ’ 2,53
P4 gﬂi E)olbg ot | + v + 1o ofaec +
’ P MA T 5 3330 | 93339 | 0005 | 0,021¢ | 0,030¢ | 'y 0,020¢
MS c6 bd 6‘(‘,}33 7.33 1,42 | 1,97 206 248 | 391
P5 sung 2,4 D 2 . + + £ | L ooed| * +
mg/I goggt | 0333 | 0,02° 0,024 | = 0,086 | 0,056°
2.21
_— 40,33% | 3,66 1,32 | 1,24 1,83 ’ 3,03
PG gﬂf E)Ozbg ot | £ £ £ 1o 01216" *
’ XM 5 0038 | 0326 | 0,045° | 0,001¢ | 0,032¢ | Uy 0,030°

Céc sé trung binh trong cét véi cac mau ti khac nhau thi khac biér ¢é ¥ nghia ¢ mic
95%

Tuy nhién, khi nong d6 2,4 D tang 2,5 mg/l, ty 16 mau tao phdi, sé phdi giam. Nhu vay, moi
truong ¢6 bd sung 2,4 D 2mg/l thich hop cho sy tao phdi tir md seo cua giéng ngd LVN 146. Két
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qua nghién ctru ndy ciing gidng nhu ghi nhan cua Bui Manh Cudng va cong sy (2012), Khuat Hitu
Trung va cong su (2009) & mét sé dong ngd thuan. 2,4 D dong vai trd quan trong trong sy phan chia
va biét hda té bao da duoc nhiéu téc gia chang minh trén cac loai thuc vét khac nhau (George and
Klerk, 2008)

Hinh 2: Ré dwec hinh thanh gian tiép qua mo seo méi trwong MS déi chimg
(A): R& 3 tuan tudi; (B): R& 5 tuan tudi; (C), (D): hinh thai giai phiu ré

Hinh 3: Phéi soma dwec hinh thanh gian tiép qua mo seo trén méi truwong
bo sung 2mg/l 2,4D, miii tén do chi phoi

(A): Cau tric dang phéi sau khi cay chuyén 3 tuan; (B):Cau tric dang phéi sau khi cdy chuyén 5 tuan

4. KET LUAN
Déi vai gidng ngd LVN 146:

Mai truong MS bo sung NAA 2mg/l két hop AgNOs véi ndng do 10 mg/l thich hop cho su
hinh thanh mé seo tur phoi non.

Mai trudng MS b sung 2,4 D 2mg/l thich hop cho hinh thanh cau tric phoi tir md seo: ty ¢
mau tao phoi (64,33%), s6 phoi (8 phoi), kich thudc phdi (3,96mm).
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NGHIEN CUU PA DANG DI TRUYEN VA PHAT HIEN GEN KHANG BENH
XOAN VANG LA O CA CHUA

Nguyén Manh Linh’, P§ Quang Pat', Téng Vin Hai', Poan Xuin Canh*

ABSTRACT

Tomato is a popularly important vegetable in the world and Vietnam. Assessing genetic diversity and
detcetion of genes for disease resistance of the existing germplasm of tomato are usefull for development
of new varieties with high yield, good quality and disease resistance. In this study, 10 SSR markers and
four markers related to TYLCV resistance genes (Ty1, Ty2 and Ty3) were used to analyse genetic diversity
and identify the TYLCV genes, respectively, of 26 of tomatoes accessions available at food crops
research institute. The results showed, that only 5 marker showed polymorphism. 26 accessions were
grouped into 5 clusters with similarity coefficients threshold of 0.7 by using NTSYSpc 2.1 software. The
information found in this study is very important for new tomato hybrid breeding programs. four of 72
accessions carried Ty1, five accessio carried Ty2 gen and six accession carried Ty3 gene.

Keywords: DNA markers, genetic diversity, tomato yellow leaf curl virus, tomato.

TOM TAT
Cay ca chua la mot loai rau quan trong va pho bién trén thé gigi ciing nhu Viét Nam. Dé chon tao gidng
lai (F1) cho ning suit cao, chat lwong tot bén canh cac danh gia vé kiéu hinh cin nim duoc thong tin vé
quan hé di truyén. Trong nghién ciru ndy 10 chi thi SSR da dwoc st dung dé danh gia da dang di truyén
cua 72 mau gidng ca chua, két qua thu duoc 9 chi thi cho da hinh. Tir két qua dién di san pham PCR cua 9
chi thi cho da hinh, bang phan mém NTSYSpc 2.1, di phan 72 mau gidng ca chua thanh 4 nhém véi hé
s6 twong ddng 0,7. Két qua nghién ciru da chi ra cAc mau gidng co do sai khéc di truyén kha cao, ching
¢6 ¥ nghia quan trong trong tao gidng ca chua lai méi. Bénh xodn vang 14 ca chua do phirc hop nhiéu
virus thugc chi Begomovirus, ho Geminiviridae gay ra, 1a mot trong nhitng bénh hai nguy hiém nhit di
V6i cly ca chua & Viét Nam. Hién tai chua c6 loai thudc bao vé thuc vat nao phong chng duoc bénh nay,
huéng duy nhét 12 st dung gen khéng. Trong nghién ciru ndy, chi thi phan tir ADN ciing dwoc sir dung dé
phét hién gen khang Ty1, Ty2 va Ty3. Trong tong sé 72 mau gidng da phat hién duwoc 5 mau gidng ca chua
chtra gen Ty1, 5 mau chtra gen Ty2 va 6 mau chta gen Ty3.
Tir khoa: Ca chua, chi thi ADN, da dang di truyén, virus xodn vang lé ca chua

1. PAT VAN PE

Ca chua (Solanum lycopersicum) 1 loai rau n qua quan trong & nudc ta va trén thé
gidi, chiing ding dé an twoi, xao nau trong cAc bita an hang ngay hoac ché bién thanh nhiéu
thuc pham khac nhu: Tuong ca chua, nuéc ép ca chua, muat ca chua.... Tuy nhién trong quéa
trinh phat trién cay ca chua lau dai, ph di truyén cua céac gidng ca chua ngay bi thu hep, gay
can tré ngai cho cdng tac chon tao giéng ca chua mai khang bénh virus xodn vang 1a. Vi thé,
viéc xac dinh duoc cac vat liéu mang gen khang bénh xoan vang 14 va hiéu biét méi quan hé
di truyén giira cac dong, giéng ca chua lam co s& cho tao gidng lai F1 ning sut cao, khang
bénh 1a vo cuing can thiét. Trong chon tao gidng wu thé lai, sr dung cac bd me c6 khoang cach
di truyén xa nhau s& cho wu thé lai cao. Tuy nhién, dwa vao cac diac diém néng sinh hoc thi
kho c6 thé két luan duoc méi quan hé di truyén caa ngudn vt liéu vi cac tinh trang néng sinh
hoc phu thudc rat nhiéu vao yéu té méi trudng. Trong nhitng nam gan day, cac nha khoa hoc
d3 st dung céc loai chi thi phan tir khic nhau nhu: RFLP, ISSR, RAPD, SSR va AFLP dé

' Hoc vién Nong nghiép Viét Nam
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phan tich méi quan hé di truyén giira cac gidng ca chua & mic 46 ADN, dic biét 1a chi thi
SSR (Simple Sequence Repeat), chi thi ding dé nhan nhitng doan AND lip trong genome dé
tim su da hinh. Cac nha khoa hoc da ap dung chi thi nay trong phan tich da hinh gitra cac loai
cay trong voi nhau, tir d6 tim ra su khéc biét gitra ching. Cac tac gia Parmar va cong su
(2010), Meng va cong su (2010) da st dung cac chi thi SSR dé nghién ctiru da dang di truyén
cua céc gidng ca chua. Két qua cho théy tat ca cac chi thi déu cho da hinh cao, tir d6 c6 dugc
mdi quan hé di truyén gitra cAc mau giéng 1am co s& cho cong tac chon tao giéng Cung nhu
bao tdn ngudn gen ca chua. Song song véi viéc nghlen ctru da dang di truyén cac mau giéng
ca chua, chi thi phan tir ADN ciing duoc sir dung dé phét hién gen khang bénh xoan vang 14 1a
Ty1, Ty2 va Ty3. Bénh xodn vang 1a do mét s6 loai virus thudc chi Begomovirus gay ra, dang
la bénh gay hai nghiém trong nhét ddi véi cay ca chua. Bénh nay duoc cho la tac nhan chinh
gay suy giam nang suét ca chua & Viét Nam noi riéng va trén thé gioi. Str dung gidng ca chua
khang la bién phap hiéu qua nhat d¢é phong chéng bénh nay. Bén nay, cac nha khoa hoc trén
thé gidi da xac dinh duoc 5 gen khang virus xodn vang 1a. Cac gen khang bénh xodn vang 14
gom gen Tyl (Zamir et al., 1994) va Ty3 (Ji and Scott, 2006) nam trén nhidm sic thé 6, gen
Ty2 nam trén nhidm sic thé 11 (Hanson et al., 2006), gen Ty4 nam trén nhiém sac thé 3 (Ji et
al., 2008) va gen Ty5 nam trén nhiém sic thé 4 (Anbinder et al., 2009a). C4c chi thi phan tir
lien két chat vai cac gen khang xodn vang 1a Tyl, Ty2, Ty3 (Castro et al., 2007; Garcia et al.,
2007; Ji et al., 2007a; Zhang, 2010) da duoc phat trién va sir dung trong chon giéng gidp gidp
cho viéc chon tao gidng khang ciing nhu quy tu nhiéu gen khang vao mét giéng trg nén thuan
loi va dé dang hon. Mt khac ching 1a cac gen troi 1én hoan toan cd thé sir dung trong céc
chuong trinh chon tao gidng ca chua lai.

Trong nghién cau nay, chi thi phan tr DNA da duoc sir dung dé danh gia da dang di
truyén va phat hién gen khang bénh xoan vang 1a Tyl, Ty2 va Ty3 cia 72 miu giéng ca chua
lam tién dé cho cdng tac chon tao giéng ca chua lai, khang bénh xodn vang 1a.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat ligu nghién ciru

72 mau giéng ca chua thuan duoc thu thap tir Vién Cay luong thuc va cay thuc pham,
Trung tdm nghién ciu rau qua chau A, Trung tdm Bao ton va Phat trién Ngudn gen-Hoc vién
Nong nghiép Viét Nam va Pai Hoc UC DAVIS-My (bang 1).

10 cap mdi SSR (bang 2) sir dung trong nghién ciru quan hé di truyén va céc chi thi lién

két véi cac gen khang bénh xodn vang 14 (bang 3).

2.2. Phwong phap nghién cau

2.2.1. Phan tich da dgng di truyén bang chi thi phan ti

* Chiét tach ADN: ADN dugc chiét tach bang phuong phap CTAB dugc mo ta boi Doyle
(1990) c6 cai tién, cu thé nhu sau: 0,1g 14 non & cdy khoe, nghién nho bang cdi s, sau d6
thém 800u! dém chiét gdm (NaCl 1,5M, EDTA 50mM, Tris-HCl 100mM, CTAB 2%, B
mercaptoethanol 1%), tiép tuc nghién cho dén khi dich chuyén sang mau xanh dam. Chuyén
dich nghién vao éng eppendorf 1,5ml vé triing, G & nhiét do 65°C trong 30 phit. Dich nghién
sau khi o dugc giit & nhiét do phong trong 5 phit, sau d6 bd sung thém 800ul hdn hop
Choloroform: Isoamylalcol theo ty 1& (24:1), lic nhe 10 phat va ly tdm 13.000 vong/phut
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trong 15 phit. Sau ly tim chuyén phan dich phia trén sang éng Eppendorf méi. Thém 800pl
Isopropanol, lc déu rdi dat & -20°C trong 30 phut, sau d6 ly tim 13.000 vong/phit trong 10
phdt, thu két tia ADN duéi day ong. Rura két tia bang Ethanol 70%, dé kho & nhiét do phong.
Hoa tan két taa ADN bang 50ul dung dich TE (Tris-HCI 10mM, EDTA 1mM) réi bao quan &
- 20°C.

* Phan &ng PCR: Phan (mg PCR duoc thuc hién trén may PCR Eppendorf véi thé tich phan
mg 20y, trong d6 ADN tong s6 1pl (100ng ADN), primer 1pl (10pM) mdi loai, PCR master
mix 2X cta Promega 10,0 pl , nuée nuclease free cho dén 20pl. Chu ky nhiét: 94°C trong 5
pht, tiép tuc 35 chu ky (94°C trong 30 giay, 38-49°C trong 1 phut (tly theo cap mdi, xem
bang 2), 72°C trong 2 phut), cudi ciing 72°C trong 10 phdt.

* Pién di va cho diém: 15pl san pham PCR dugc dién di trén gel agarose 2,0%, hiéu dién thé
60V khoang 1,5-2 gio trong dém TAE bao gdom (Tris-HCI, Axit acetic va EDTA). Sau d6 gel
dugc nhuom bang Ethilium Bromide 1,0% khoang 15 phut rdi soi dudi dén UV, quan sat va
chup anh.

* Xir ly s6 liéu: Su ving mat hay c6 mat cia cac vach bang trén cac mau gidng duoc ghi lai
trong mot ma tran nhi phan twong ung la 1 hoic 0. Su twong dong vé di truyén (S) giita cac
mau giéng duoc tinh todn bang céch sir dung hé s twong dong dugc mo ta boi Nei va Li
(1973). Céc dir liéu nay duoc sir dung dé xay dung mot cay pha hé bang phuong phap phan
nhém UPGMA thdng qua phan mém NTSYS-pc 2.1 (Rohlf, 2000).

Bang 1. Danh sach cac mau giéng ca chua nghién cieu

Ky Tén miu gidng Nguén géc Ky Ténmiu  Ngudn gbc
hi¢u hiéu giong

D1  VC/XH-232-14 Vién CLT-TP D37 T5C1 Vién CLT-TP
D2 PT4719A AVRDC D38 T14C1 Vién CLT-TP
D3  CLN1351C AVRDC D39 T13C3 Vién CLT-TP
D4  VC/XH-252-17 Vién CLT-TP D40 VT9 Vién CLT-TP
D5 VC/XH-218-09 Vién CLT-TP D41 VT5 Vién CLT-TP
D6 VC/XH- 126-05 Vién CLT-TP D42 VT3 Vién CLT-TP
D7  CLN2396-94-16-11-23 AVRDC D43 VT4 Vién CLT-TP
D8 M¥ chon loc 1 Vién CLT-TP D44 VT10 Vién CLT-TP
D9  Lan P4 Hai Phong Ging d/p D45 VT8 Vién CLT-TP
D10 CLN3241F-31-8-16-20 AVRDC D46 N2 TTBTG
D11 VC/06-2250-5 Vién CLT-TP D47 N9 TTBTG
D12 CLN2443DC2B-7-23-2-7 AVRDC D48 N3 TTBTG
D13 VC/06-2250-6 Vién CLT-TP D49 N1 TTBTG
D14 CLN2131-1-16-17-5 AVRDC D50 N13 TTBTG
D15 CLN3241F-31-25-13-2 AVRDC D51 N10 TTBTG
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D16
D17
D18
D19
D20
D21
D22
D23
D24
D25
D26
D27
D28
D29
D30
D31
D32
D33
D34
D35
D36

CLN2418F

VC/06-2530-4
CLN2413-L 12

CLN2237B
CLN2413A

VC/XH.218-09

CL 5915-93 D4-1-0-C-1

VC/XH.122-15
VC/VX.282-35
VC/VX.157-33

CLN6046 BC3F2 -20-5-15

SC4
C135
C155
SVM1
HAZ2
S2C3
S2C1
T3C2
T6C1
T7C2

AVRDC

Vién CLT-TP
AVRDC

AVRDC

AVRDC

Vién CLT-TP
AVRDC

Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
AVRDC

Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
Vién CLT-TP

D52
D53
D54
D55
D56
D57
D58
D59
D60
D61
D62
D63
D64
D65
D66
D67
D68
D69
D70
D71
D72

N14

N8

N11

N5

N12
TY2

TY3
TY1
41C1
18C1
21C1
29C1
MN5-HT2
MNG6-14
MN3-23
MN4-26
MN1-7
MN2-15
Reika
Receive
Resanana

TTBTG
TTBTG
TTBTG
TTBTG
TTBTG

My

My

My

Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
Vién CLT-TP
AVRDC
AVRDC
AVRDC

Ghi chi: AVRDC: Asian Vegetable Research and Development Center

CLT - TP: Cdy lwong thuc- thyc pham

2.2.2. Phét hign gen khang Ty1, Ty2 va Ty3 ¢ 72 mdu giéng ca chua
* Chiét tach ADN: Puoc tién hanh nhu phan 2.2.1.
* Mai phat hién gen khang Ty1, Ty2, Ty3 (Bang 3).

Bang 2. Danh sach cac chi thi SSR va trinh tw méi

STT | Téen modi | Trinh tw madi (5°-3°) Ta (°C) | Tham khao

1 SSR-304 F: | 5'-tcc tcc ggt tgt tac tcc ac-3° 49 Parmar va cs,
R: | 5'-tta gca ctt cca ccg att cc-3° 2010

2 SSR-108 F: | 5'-tgt gtt gga tgt ttg gca ct-3° 48.5
R: | 5'-gcc att gaa act tgc aga ga-3’

3 Tom 49-50 | F: | 5'-aag aaa ctt ttt gaa tgt tgc-3’ 43 Meng va cs,
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R: | 5'-att aca att tag aga gtc aag g-3’
4 Tom 8-9A | F: | 5'-gca ttg att gaa ctt cat tct cgt cc -3’ 49
R: | 5'-att ttt gtc cac caa cta acc g-3°
5 Tom 322- | F: | 5'-ggt gaa aag agc aaa ata gt-3° 38
323 R: | 5'-ttt gta atc cat gtc tat aa-3’
6 Tom 41-42 | F: | 5'-gaa atc tgt tga agc cct ctc-3’ 48
R: | 5'-gac tgt gat agt aag aat gag-3’
7 Tom 61-62 | F: | 5'-ggc aaa gaa gga ccc aga gc-3’ 48
R: | 5'-ggt gcc taa aaa agt taa at-3’
8 Tom 69-70 | F: | 5'-cgg act ccc aga ccc tcat -3’ 48
R: | 5'-acc aat gat act act acc aca ac-3’
9 Tom 202- | F: | 5'-tgg tca cct tca act ttt ata c-3° 45
203 R: | 5'-aaa tga taa tga aat gga gtg a-3’
10 | Tom 300- | F: | 5'-ttc ttt att ttg gag gta -3’ 45
301 R: | 5'-atc aca aat tca aat cac-3’

2010

Bang 3. Trinh tu c&c cip méi nhan céc chi thi lién quan dén gen khang bénh

TT Chithi Trinh tw mai

Gen lién Tham khao

két

F5’°- aac cat tat ccg gtt cac tc - 3° Castro va
1 JBl RS- ttt cca tc ctt gtt tct ctg - 3° vl ggg% SU,

F5’- taa tcc gtc gtt acc tct cet t -3° Han va cong
2 TG97 Tyl su. 2012

R5’- cgg atg act tca ata gca atg a -3’ o

F5’- tgg ctc atc ctg aag ctg atageg ¢ - 3’ Garcia va
3 T0302 Rs- tga t(t/g)t gat gtt ctc (Ya)tc tct (c/a)ge ctg - 1Y2 cong sw, 2007

3>

F5’- ggt agt gga aat gat gct gctc - 3° Ji va cong su,
4  P6-25  RS5’-gctctg cct att gtc cca tat ata acc - 3’ Ty3 2007

R5’-a ggg ctc ttc tcg ata gta -3’

* Phdn @#ng PCR: Thanh phan mdi phan tng 25ul gdm: ADN téng sé 1ul (100ng
ADN), 12,5 pl PCR master mix 2X cua Promege; 1,0 pl méi xudi (10 pM); 1,0pl mdi nguoc
(10pM); thém nudce nuclease free dén 25pl. Chu ky nhiét: bién tinh ban diu & 94°C/5 phut.
Thoi gian cac budc sau tuy mdi gen: Gen Tyl véi chi thi JB1 va TG97 chay 20 chu ky dau &
94°C/10 gidy, 55°C/30 giay, 72°C/70 giay; 10 chu ky sau & 94°C/10 gidy, 53°C/30 giay
72°C/70 giay. Cac gen Ty2 va Ty3 chay 35 chu ky gdm 94°C/30 giay, 53°C/1 phut, 72°C/1
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phut. Két thic phan (ing bang budc kéo dai & 72°C /5 phiit va giir & 4°C. Riéng gen Ty1, 10pl
san pham PCR dugc o qua dém & 65°C véi 5 don vi enzyme Taql dé phan biét c4c alen khang
khac nhau (dong hop va di hop).

* Pign di: San pham PCR dugc dién di trén gel agarose 1,5% trong dém TAE 1 X, sau
d6 nhudém véi Ethidium bromide, rdi soi duéi dén UV, quan sat va chup anh.

3. KET QUA VA THAO LUAN
3.1. Nghién citu da dang di truyén cac miu giéng ca chua

SSR (Simple Sequence Repeat) la chi thi dung d& nhan nhimg doan ADN Iap trong
genome dé tim sy da hinh. Trong nghién citu nay, 10 chi thi ¢6 trinh ty nhu bang 2 da duoc sur
dung dé nghién ciru danh gia méi quan hé di truyén cua cac mau gidng ca chua. Pay 1a nhiing
cap moi str dung chuyén danh gia da dang di truyén ¢ cdy ca chua va da duoc céc tac gia
Parmar et al. (2010) va Meng et al. (2010) két luan 1a c6 sy da hinh cao. Tuy nhién trong sd
10 chi thi SSR duoc st dung, c6 9 chi thi chiém 90% cho san pham khuéch dai da hinh, chi
thi khong cho da hinh d6 1a chi thi Tom 202-203, két qua duoc tong hop ¢ bang 4.

Bang 4. S6 allen nhan 1én bang PCR sir dung cac chi thi SSR

Chi thi Tong so allen So allen da hinh Ty I¢ allen da hinh (%)
SSR-304 7 5 71,43
SSR-108 2 1 50,00
Tom 49-50 4 3 75,00
Tom 8-9 A 5 4 80,00
Tom 322-323 4 4 100,00
Tom 41-42 2 2 100,00
Tom 61-62 5 S 100,00
Tom 69-70 5 5 100,00
Tom 300-301 5 4 80,00
Tom 202-203 4 0 0,00
Téng cong 43 33 77,00

Bang 4 cho thay chi thi nhan 18n nhiéu allen nhat 1 chi thi SSR-304 vdi 7 allen trong
d6 5 allen da hinh. Chi thi nhan Ién it allen nhat 13 SSR-108 va Tom 41-42 vi 2 allen. Qua
bang 4 ciing nhan thay c6 4 chi thi cho 100% s6 allen da hinh 1a cac chi thi Tom 322-323,
Tom 41-42, Tom 61-62 va Tom 69-70. Tinh ty 1& chung cho 10 chi thi thi tng sé allen nhan
I&n 12 43, s allen da hinh 33 chiém 77%. Tur két qua caa 9 chi thi cho cac allen da hinh, trén
truong dién di ching ti tién hanh ghi diém (0) va (1). Piém 0 tic khong co allen, diém 1 c6
allen & mot vi tri trén cac gidng. Bang phan mém chuyén dung NTSYSpc 2.1 da tinh toan
duoc hé sb twong dong di truyén va so d6 hinh cay quan hé di truyén cua 72 mau giéng ca
chua, qua d6 phan theo cac nhom dé c6 hudng st dung trong cong tac chon tao gidng.

Theo cac tac gia hai giong lai v&i nhau cho uu thé lai thi hé sé twong dong di truyén
nam trong khoang tir 0,4 dén 0,7. Néu 16n hon 0,7 lai voi nhau s& khong cho wu thé lai, néu
nhé hon 0,4 lai véi nhau s& gay ra hién twong bét duc ¢ con lai. Nhu vay véi hé s6 twong dong
0,7 biéu thi trén hinh cay ching t6i chia 72 mau gidng ca chua nghién ciru thanh 4 nhém Ion.
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Nhém 1 gom 8 mau giéng: D1, D2, D4, D11, D31, D14, D18 va D13
Nhém 2 ¢6 duy nhat 1 mau gidng la D59

Nhom 3 gébm 33 mau giéng la: D3, D24, D15, D27, D44, D20, D58, D67, D16, D17,
D40, D12, D60, D54, D25, D37, D38, D71, D19, D22, D66, D21, D29, D41, D30, D39, D42,
D43, D46, D51, D34, D57, D63

Nhém 4 gdm 30 mau gidng la: D5, D6, D7, D8, D9, D23, D36, D45, D47, D52, D64,
D48, D53, D50, D56, D65, D10, D26, D72, D32, D35, D69, D49, D55, D33, D28, D70, D62,
D68, D61.

Qua tinh toan chiing toi cling nhan thay hé sb twong dong cua cac mau gidng khéng nho
hon 0,4. Nhu vay cac mau giong khac nhdm c6 thé lai voi nhau ma khong xay ra hién tuong
bat duc & con lai.

12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25

—_—

) S 0 ) 0 e e s S ) e e e e S e e

Hinh 1. Pién di san pham PCR chi thi SSR 304
1. Lader; 2: D1; 3: D13; 4: 26: D26; 5: 14; 6:D3; 7:D15; 8: D4; 9: D16; 10:D5; 11: D17;

12: D6; 13:D18; 14: D7; 15: D19; 16:D8; 17:D 20; 18: D9; 19: D21; 20:10; 21:D22;
22:D11; 23: D23; 24:D12; 25:D24

12 3 4 5 6 7 8 9 10111213 141516 17 18 19 20 21'22 23 2425

Hinh 2. Pién di san pham PCR chi thj SSR 108

1. Lader; 2: D25; 3: D37; 4: D26; 5:D38; 6: D27; 7: D39; 8:D28; 9: D40; 10:D29; 11: D41;
12: D30; 13: D42; 14: D31; 15:D43; 16:D32; 17:D44; 18:D33; 19:D45; 20: D34; 21: D46;
22: D35:; 23: D47; 24:D36; 25: D48

123 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Hinh 3. Pién di san pham PCR chi thi Tom49-50

1.lader ; 2: D49; 3: D61; 4:D50; 5:D62; 6:D51; 7:D63; 8:D52; 9:D64; 10:D53; 11:
D65; 12:D54; 13:D66; 14:D55:; 15:D67; 16:D56; 17:D68; 18:D57; 19:D69; 20:
D58; 21:D70; 22:D59; 23:D71; 24: D60:; 25:D72
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So dé biéu dién méi quan hé di truyén ciia 72 mdu giéng ca chua
3.2. Phat hién gen khang bénh virus xoén vang la
3.2.1. Phat hi¢gn gen Tyl

Castro va cong su (2007) da xac dinh dwoc chi thi JB-1 lién két chat véi gen Tyl. Ciing
theo tac gia, cac cay dong hop tur alen Tyl/Tyl c6 kha ning khang cao va khong biéu hién
trieu chang bénh ddi voi cac loai virus gay bénh xodn vang 1a ca chua. Theo Garcia va
Maxwell (2011), san pham PCR thu dugc véi marker JB- 1 (hinh 4a) c6 kich thugc 930bp,
v6i kich thudc nay khong thé phan biét cay chia gen dong hop troi, ddng hop lin. Bé phan
biét, san pham PCR duoc cat bai enzyme Taql. Sau phan ang cac mau giéng mang kiéu gen
tyl/tyl(ddng hop 13n) cho mot vach bang kép khoang 437bp va mot bang qua nho khoang
35bp cho nén khi dién di bang agar 2% chi thay 1 vach khoang 437bp. Cac mau gidng cé gen
khéng Ty1/Tyl(dong hop troi) hodc Tyl/tyl (di hop tir) cho hai vét bang khoang 433bp va
500bp. Nguyén nhan cua su sai khac nay la do alen tir S. lycopersicum c6 2 vi tri cat cua Taql,
trong khi alen khang tir S. chilense chi c6 mét (Hinh 4b) (Garcia va Maxwell, 2011). Tién
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hanh phan @ng PCR véi chi thi JB-1 trén 72 mau gidng nghién ciru, dién di san pham PCR
(Hinh 4a) thu duoc duy nhét vach bang 930bp rd nét & tat ca cAc mau gidng dung nhu mé ta
cuia Garcia va Maxwell (2011). Sau khi ¢ san pham PCR vdi Taqgl thiy 5 mau gidng c6 chira
gen la D10, D12, D13, D15 va D59, vét bang ctiia 5 mau giéng nay ciing tring véi vét bang
cua gidng ddi ching SA (Savior).

1041 | t\u]v’x,u\- 1 ","‘,W,”?':.‘é';l
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Hinh 4a. Sin phdm PCR phit hi¢n gen Tyl ~ Hinh 4b. Ciit sin phim PCR gen Tyl bing
enzym Taql san pham
Cdc giéng SA: doi ching Savior, 10, 12, 13 va 15 chira gen Tyl, cdc giéng con lai khéng
chira gen

Nhu vdy dé phét thién gen Ty-1, Castro et al., (2007) dd phat trién chi thi CAPS
(Cleaved Amplified Polymorphic Sequences) JB-1 lién két chat véi gen nay. Tuy nhién, day 1a
mot marker troi, khong phan biét dugc kiéu gen khang ddng va di hop tu, chinh vi vay cac vét
bang cua cac gidng chira gen déu tring vai giéng Savior, ma Savior lai 1a gidng lai F1 c6 kiéu
gen khang dang di hop tir khong sir dung duoc trong chon tao giéng ca chua lai. Méi day, Han
va cs., (2012) da phat trién thanh cdng chi thi ddng troi CAPS TG97 cho phép phan biét dugc
kiéu gen khang dong va di hop tir. San pham PCR véi cip moi TGI7F/R 1a mot doan ADN
dai 398bp ¢ tat ca cac mau giéng. Sau khi cit san pham bang enzyme Taql, ca&c mau gidng
mang gen Tyl dong hop tir xuat hién 2 vach bang dai 303bp va 95bp, cac mau gibng mang
gen Tyl di hop tir xuat hién 3 vach bang dai 398, 303 va 95bp, cac mau giéng khdng c6 gen
khang khéng bi cat nén chi c6 mot vach dai 398bp (Han et al., 2012). Bé chting minh cac mau
giong D10, D12, D13, D15 va D59 chtra gen khang Tyl dong hop phuc vu cho céng tac chon
tao gidng ca chua lai, chi thi TG97 tiép tuc dé phat hién gen Tyl. Két qua cho thiy, ca 5 mau
gidng déu chira 2 vét bang 303 va 95bp tuwong (ng voi chira gen Ty1/Tyl (hinh 4c). Béi ching
Savior chira gen di hop tir Ty1/tyl xuét hién 3 vét bing co kich thuéc lan luot 1a: 398, 303 va
95bp. Nhu vay, 5 mau gidng D10, D12, D13, D15 va D59 déu chira gen Tyl ddng hop tir nén
hoan toan cé thé st dung trong chon
tao giéng ca chua lai.

Hinh 4c. Dién di phat hién gen
khang Tyl 500bp

1. Savior chita gen Ty1/Tyl; 2. DI0 chira ge 2y

Byl/Tyl; 3. D12 chia ge Ty1/Ty1;

4. DI3 chira ge Tyl/Ty; 5. D15 chia ge
Bl/Tyl; 6. D59 chira gen Tyl/Tyl; 7. leader

95bp
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3.2.2. Phét hign gen Ty2

Gen Ty2 da duoc 1ap ban dd nam trén NST s6 11 lién két véi cac chi thi RFLP TG393
va TG36 (Hanson et al., 2006). Hién nay, c6 mot s6 chi thi dwa trén PCR nham phét hién viing
ADN chuyén vi tir loai S. habrochaites da dugc phét trién. Chi thi CAPS TG105A c6 kha
ning khuéch dai manh va cét gioi han san pham PCR bang enzyme Tagl da tao ra cac vét
bang da hinh phan biét S. habrochaites va S. lycopersicum. Mét chi thi khac dua trén PCR la
T0302 ciing da duoc xéac dinh phét hién locus Ty2 ma khéng can phai dung dén enzyme cét
gidi han. Trong nghién ctru nay da st dung chi thi T0302 dé phat hién gen Ty2/Ty2 (d6ng hop
troi). D6i voi gen Ty2, san pham PCR véi cap moi TO302F/R nhan chi thi T0302, néu la
Ty2/Ty2 (dong hop troi) thi nhan 1én doan 600bp, néu 1a ty2/ty2(d¢dng hop lan) nhan 1én doan
450, néu 1a Ty2/ty2 (di hop) cho ba doan gdm 450, 600 hozic 450 va 700bp (Garcia et al.,
2007). Két qua PCR phét hién gen Ty2 cho thay phan 16n cac mau gidng cho san pham la mot
bang 450bp, twong ung alen man cam ty2/ty2 (d6ng hop lan). Chi c6 5 mau gidng la D23,
D27, D28, D58 va D66 cho vét bang 1a 600 bp. Piéu nay chiing to cac mau gidng nay chia
gen Ty2 ddng hop troi.

Hinh 5. San phAm PCR phat hién gen Ty2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

750 bp
500 bp
400 bp

1. Marker; 2.Péi ching chira gen; 4, 7, 9,12 va 14 chiza gen Ty2;
2.3,5,6,8,10,11, 13 va 15 khéng chiza gen
3.1.3. Phat hién gen Ty3

Gen Ty3 la gen troi nam trén nhiém sic thé sé 6 (Ji et al., 2007; Ji and Scott, 2007).
Theo Ji et al. (2007), gen Ty3 dinh vi tai mdt vung c6 chira locus FER (25 cM, dong vector
BAC 56B23, AY678298). Cap moi P6-25 F/R duoc thiét ké dé khuéch dai trinh ty gan dau 5'
cua dong vector BAC 56B23, tao ra san pham 1a mot bang 660bp ddi voi alen Ty3b va mot
bang 630bp vai alen Ty3a, alen man cam Ty3 cho mot bang 320bp. Cac gidng lai di hop tir
cho san pham 1a 2 biang 320bp (ty3) va 660bp (Ty3) hozc 630bp (Ty3a). Khi st dung cap moi

P6-25F/R dé sang loc mot s6 gidng lai thwong mai, Ji et al. (2007) da thu duoc mot
bang 660bp & ba gidng khac nhau. Sir dung cip moi P6- 25F/R dé khao sat kha ning mang
gen khang Ty3 & cac mau gidng nghién ctiu, nhan thay phan 16n cac mau gidng cho mot bing
320 bp (ty3/ty3) (Hinh 6). C6 6 mau giéng cho vét bang 630 bp la cac mau gidng: D12, D37,
D37, D40, D51 va D58, 6 mau nay chaa gen (Ty3/Ty3).
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1000 bp

750 bp
630 bp

320 bp

Hinh 6. Pién di san pham PCR phat hién gen Ty3
1. Marker, 2. Déi chirng chiza gen; 8,9, 10, 13 va 14 chiza gen Ty3,
cac giéng con lgi khéng chira gen

4. KET LUAN

Sir dung 10 chi thi SSR dé nghién ctru da dang di truyén cua 72 mau gidng ca chua thay
rang 9/10 chi thi 1a da hinh. Téng s6 allel duoc nhan tir cac chi thi 14 43 allel, trong d6 c6 33
allel da hinh chiém 77,0 %. Phan tich SSR d3 chia 72 mau giéng thanh 4 nhém, cac nhom
dugc phan c6 khoang céch di truyén nho hon 0,7, trong dé ¢6 nhiéu mau gidng thé hién mirc
d6 sai khac di truyén kha cao, chung c6 ¥ nghia sir dung trong tao gidng ca chua vu thé lai.

Két qua diéu tra 72 dong ca chua thuan bang chi thi phan t ADN phét hién duoc 5
dong co chira gen dong troi Tyl 1a: D10, D12, D13; D15 va D59, 5 mau gidng mang gen Ty2
la D23, D27, D28, D57, D66 va 6 mau gibng mang gen Ty3 la D12, D13, D37, D40, D51,
D58. Pay 1a ngudn vat lidu vo cling quy gia trong chon tao giéng ca chua khang bénh xoin
vang la.
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NGHIEN CUU UNG DUNG DNA MARKER TRONG KHAI THAC VA CHON
TAO GIONG LUA CO HAM LUQNG ANTHOCYANIN CAO

Pham Hué Anh?, Ping Ngec Trung®, Nguyén Hoai Nam?,
P& Huy Lac!, Phan Thi Kiéu Anh',
ABSTRACT

Anthocyanin is a natural flavonoid and antioxidant compound found in red rice and purple rice (brown
rice). Local brown rice of Vietnam is diverse and high potential for high quality food and medicine. This
study aimed to identify suitable DNA marker to detect gene controlling anthocyanin synthesis in order to
utilize local genetic resource and facilitate rice breeding program by marker assisted-selection in
Vietnam. Total 20 local brown rice were collected and measured anthocyanin content by differential pH
measurement. Variety N20 with black bran and variety N25 with red-brown bran contained the highest
and the lowest anthocyanin content 379mg/100g and 2 mg/100g, respectively. Three DNA marker were
used to detect Rc gene located in chromosome 7: Rc, gPC7 and RM21197. Among them, marker qPC7
was best choice and could detect Rc gene in 20 varieties.

Keywords: Brown rice, anthocyanin content, Rc gene, DNA marker.
TOM TAT

Anthocyanin 1a hoat chat sinh hoc ty nhién cé nhiéu trong gao do va gao tim (gao cam), thuoc nhoém
flavonoid c6 kha nang chdng oxi hoa cao. Cac gidng lia cam cua Viét Nam rat da dang va c6 nhiéu gia tri
vé dinh dudng ciing nhu duoc lidu. Muc tiéu cia nghién ciru 1a xac dinh chi thi DNA phu hop dé phat
hién gen quy dinh viéc tong hop anthocyanin & I0a nham khai thac ngudn gen quy & cac giong ban dia
cua Viét Nam va hd tro cho cong tac chon tao gidng sir dung chi thi DNA. Téng s6 20 mau giéng lta cam
dia phuwong dwoc thu thap va danh gia ham lugng anthocyanin bang phuong phap pH vi sai, trong d6 mau
gidng N20 vo cam den ddm véi ham lwong anthocyanin cao nhit 1a 379mg/100g chiém 0,2% trong luong
kho. Két qua chon loc trong 3 chi thi DNA nam trén NST sb 7 la Rc, gPC7 va RM21197 da xéc dinh chi
thi qPC7 phu hop nhit dé phat hién su c6 mit cia gen Rc trong 20 mau giéng lta cim nghién cuu.

Tir khod: Lua cam, anthocyanin, gen Rc, chi thi DNA.
1. PAT VAN PE

L0a gao dong vai tro vo cung quan trong trong viéc dam bao an ninh va an toan luong thuc cho
nhan loai trong khi dan sé thé gii ngay mot tang nhanh. Hién nay nhu cau tiéu ding cac san pham
ndng nghiép chira cac hoat chat sinh hoc tu nhién cd lgi cho sic khoe ngay cang tang. Trén thi truong,
ngudi tiéu dung dac biét quan tim dén gao do va gao tim (gao cam) bai gid tri dinh dudng cao do chira
chat chéng oxy hoa anthocyanin. Hoat chét nay da dwoc chiing minh tac dung lam giam hinh thanh
mang bam so vita dong mach, mot yéu td nguy co lién quan dén bénh tim mach (Huynh va nnk., 2011;
Andersen va nnk., 2001; Ling va nnk., 2001) [7, 1, 9]. Cac cong bb nghién ctu vé di truyén hoc va
sinh hoc phan tir ciia mau sic vo cdm gao cam sé& cung cap nhiing thdng tin quan trong lam tién dé cho
cdng tac chon tao gidng lGa cdm chat luong cao. Hai nhém nghién cau doc lap do Furukawa va nnk.,
(2007) [5] va Sweeney va nnk. (2006) [11] ddng thoi xac dinh duoc gen Rc nam trén NST s6 7 ma hoa
cho protein bHLH tham gia tong hop anthocyanin.

O Viét Nam, lGa cam la nhu:ng gidng lua dac san duoc trong tir lau doi, trén nhiéu d1a phu’omg,
nhiéu vuing sinh thai khéc nhau va rit da dang vé kiéu hinh. Cac san pham lam tu gao nep, nép cam
duoc sir dung véi nhidu muc dich khac nhau trong doi sdng cia nguoi dan (ruou nép cam, xoi cam,
sira chua nép cim), gao cdm c6 mit trong rat nhiéu 18 hoi tao nén nén vian hoa mang ban sic vin hoa

' Hoc vién Nong nghiép Viét Nam
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Viét Nam (Ngd va nnk., 2014) [10]. Tuy nhién, cac nghién ctu vé anthocyanin mic d6 phan tid lGa
cam Viét Nam, dac biét 1a cac gen quy dinh tinh trang nay con han ché, gay kho khin cho viéc khai
thac sir dung ngudn gen ban dia. Viéc ang dung chi thi DNA trong cdng tac chon tao gidng sé& giup rat
ngan thoi gian dénh gia kiéu gen théng qua kiéu hinh vi c6 thé tién hanh ngay giai doan ma dé loai bo
cac cay khdng mang gen mong mudn. Vi vay, dé tai duoc thuc hién 1a nham nghién ciu xac dinh chi
thi DNA phét hién gen Rc ph hop cho cac gidng lta cam cua Viét Nam va ung dung trong cong tac
bao ton va phat trién cac gidng lua cam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Vit liéu nghién ciru gdbm 20 mau gidng IGa cam va gidng IR24 tir ngudn gen giéng lda cua
Trung tAm tai nguyén thyuc vat (bang 1). Cac thi nghiém duoc tién hanh tai phong thi nghiém Chon
gidng phan tu, Trung tdm Nghién cau cdy trong Viét Nam-Nhat Ban (CIPR), Hoc vién Nong nghiép
Viét Nam.

Bang 1. Danh sach 21 miu giéng lGa nghién ciru

STT Ky higu Tén dia phwong Nguén géc
1 N15 Nép cam nuong Cam Thay - Thanh Héa
2 N16 Nép cam Ba Thudc - Thanh Hoa
3 N17 Nép cam den Sapa - L&o Cai
4 N18 Nép cam riéu Sapa - Lao Cai
5 N19 Nép cam dang 2 Ngoc Lic - Thanh Héa
6 N20 Nép cam Vin Chan - Yén Béi
7 N21 Nép cam Nho Quan - Ninh Binh
8 N22 Nép cam Bach Thong - Béc Can
9 N23 Nép cam Ham Yén - Tuyén Quang
10 N24 Nép cam ¢ rau Na Hang - Tuyén Quang
11 N25 Nép cam Pa Bic - Hoa Binh
12 N26 Nép cam dang 1 Ngoc Lic - Thanh Héa
13 N27 Nép cim den B4 Thudéc - Thanh Hoa
14 N29 Nép cam Mai Chau - Hoa Binh
15 N31 Nép cam Trung tim TNDT
16 N32 Nép cam Luc Nam- Bic Giang
17 N33 Nép cam Nhu Xuéan - Thanh Hoa
18 N37 Té cam Vién NC Cay luong thuc va Cay thuc pham
19 N38 Nép cam Vién NC Cay luong thyuc va Cay thuc pham
20 N39 Té cam Vién NC Cay luong thyuc va Cay thuc pham
21 IR24 Té thuong (PC) Vién nghién cau lda quéc té (IRRI)

2.2. Phuwong phap nghién ciu
2.2.1. Po ham Iwong anthocyanin trong céc gisng lda cam

Theo phuong phap pH vi sai (Barnes va nnk., 2005; Huynh va nnk., 2004) [2, 7]: tién
hanh do do hip thu quang cua miu tai pH=1 (KCI 0.025M) va pH=4.5 (CH3CO,Na.3H,0
0.4M) tai buéc séng hap thu cuc dai 530nm, va so sanh véi do hap thu tai budc séng 700 nm.
Ham lugng anthocyanin dugc tinh theo cong thuc:
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a Trong dé:

% Anthocyanin toan phan = 100%

m(]_oo —w).1072 m: Khéi lugng nguyén liéu ban dau (g)
w: Do am nguyén lidu (%)
a: Khéi lugng anthocyanin (g):
AM KV A=(As30,pH=1 — A700nm.pH=1)-(As30.pH= 4,5 — A700nm.pH= 4,5)

M : khéi lugng phan tir cua anthocyanin
el &: d0 hap thy phan tir.
I: chiéu day cuvet, cm
V: thé tich anthocyanin thu duoc

2.2.2. Phwong phdp xdc dinh gen Rc bang DNA chi thj

Téch chiét DNA: thu mau la ciia 20 mau giéng va tach chiét DNA theo phuong phap st
dung potassium acetate (Dellaporta, 1983) [4].

Phuong phap PCR: qua céc cdng bd lién quan dén gen Rc nam trén nhiém sic thé s6 7
(Sweeney va nnk., 2006; Gu va nnk., 2011) [11, 6], chung t6i lya chon dugc 3 chi thi DNA

duoc thiét ké nam trong cac ving khac nhau caa gen Rc 1a: Rc, qPC7 va RM21197 c6 trinh
tu nhu bang 2:

Bang 2. Cac chi thi sir dung trong PCR

Tén chi . N . N N . San pham
thi Trinh tw moi xudi Trinh tw moi ngwec Nguon tham khao PCR dur kién
Rc 5'atcagtccaggcaccaca3' 5'ccaaagatcgcagaattatga3' | Sweeney va nnk., 2006 229 bp
gPC7 5'gtggacctacagcctect3' 5'ctgcatcaccgtcgactt3'’ Gu va nnk., 2011 431 bp
RM21197 | 5'cggtgagaatggtactctgtcc3’ | 5'atgggcaagggcaattaaagg3' | Gu va nnk., 2011 236 bp

Piéu kién cho PCR: 95°C trong 3 phut va 35 chu ky 94°C trong 30 gidy, 48°C trong 30
giay, 72°C trong 30 gidy va 72°C trong 7 phit. Kiém tra san pham PCR bang dién di trén gel
agarose 4%, 250V trong 45 phat va nhuom véi Ethilium Bromide 0.5 pg/ml sau d6 quan sat
bang may soi gel UV.

3. KET LUAN VA THAO LUAN
3.1. Két qua xac dinh ham lweng anthocyanin

Hinh 1. Mau sic hat gao cia 20 miu giéng lda cdm nghién ciru

=3 e -, S i
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@~ =X L ]
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Hinh 2. Ham lu’o’ng anthocyanin 20 miu gidng lha cim.
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HAM LUGING ANTHOCYANIN [MG1006)
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(Giong IR24 c6 ham lwong bang 0)

Két qua do ham lugng anthocyanin trén 20 gidng mau lta: cic mau giéng laa cam khéc
nhau c6 ham luong anthocyanin khong giéng nhau, dugc chia lam 3 nhém: (i) nhém 1 ¢6 ham
luong thép (<100 mg/ 100g) g6m cac mau giéng N19, N24, N25, N27, N29, N31, N37, N38
va N39; (ii) nhom 2 ¢6 ham lwong trung binh (tir 100 dén 200mg/ 100g) gdm cac mau gidng
N15, N17, N21, N23, N26, N32, N33; (iii) nhom 3 c6 ham lugng cao (>200mg/100g) gém
cac mau gidng N16, N18, N20, N22.

C6 sy chénh léch ham lugng giita mau gidng c6 ham lugng anthocyanin cao nhat (N20
¢6 noi nhil hat gao mau cam den; 379mg/100g) véi miu gidng c6 ham lugng anthocyanin
thap nhat (N25 c6 nodi nhii hat gao mau nau do, 2mg/100g).

3.2. Két qua xac dinh gen Rc quy dinh tong hop anthocyanin bing chi thi DNA

Pé xac dinh dugc DNA chi thi nao phat hién gen Rc rd nhat don gian ma chinh xéac
nhat, chiing t6i so sanh két qua PCR cua 3 chi thi DNA trén 4 mau gidng nghién ciu N16,
N20, N25, N37 va IR24. Két qua trén hinh 3a cho thay chi thi qPC7 nhan dugc mot bang ~
431bp & ca 4 mau DNA lda cim dang theo thong tin tir cdng bd cua Gu va nnk (2011) [6].
Mau IR24 khong cd san pham.

Hinh 3b vai chi thi Re nhan duogc biang san phdam PCR ~ 229bp & ca 6 mau DNA lia
cam, khong c6 & IR24 va két qua c6 thém maot bang DNA ~ 300bp chua xac dinh & ca IR24,
NC2013, N16, N40, N25, N37 nhung khong c6 & N20.

Hinh 3c cho két qua PCR khong rd nét khi sir dung chi thi RM21197, bing DNA
khuéch dai khong dung kich thudc 250bp nhu cong bd ciia Gu va nnk (2011) [6]. Mau IR24
khong cé san pham PCR.

Nhu vay, chi thi gPC7 c6 kha ning Gng dung cao va dugc chon dé xac dinh gen Rc cho
20 mau giong & thi nghiém tiép theo.
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Hinh 3. Két qua PCR sang loc kha niing irng dung ciia 4 chi thi phan tir DNA
a)chi th; gPC7; (b) chi thi Rc; (c) chs th; RM21197.
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Hinh 4. Két qua san pham PCR chi thi gPC7.

Két qua san pham PCR thu duoc: mau IR24 khong c6 san pham PCR trong khi 20 mau
con lai déu c6 bang DNA kich thuéc phi hop vai thong tin ciia Gu va nnk (2011) [6] cong bd
vé doan gen Rc dugc khuéch dai tir nucleotide 6061943 dén 6062373. Nhu vay, chi thi qPC7
c6 do tin cay cao va ¢ thé sir dung dé phét hién gen Rc nam trén NST sé 7 qui dinh viéc tong
hop anthocyanin.

So sanh voi két qua danh gia mau sic va ham luong anthocyanin, mot s6 mau mang gen
nhung c6 mau nhat (N25) véi ham lwong anthocyanin thip. Biéu nay c6 thé duoc giai thich
do sy hoat dong yéu hoic do tuong tac vai cac gen khac nhu gen Rd la gen can thiét dé thé
hién mau do trong vo cam cua gao (Brooks va nnk., 2008; Xie va Dixon, 2005) [3, 12]. Su
tuong tac gitra 2 gen Rc va Rd nay can phai nghién ctru thém dé danh gia mac d6 anh huong
dén ham luong anthocyanin cubi cung.

4. KET LUAN

Str dung phuong phap pH vi sai danh gia ham lugng anthocyanin trong 20 mau gidng.
Chung tdi phan chia 20 mau gidng 1am 4 nhém dua theo ti 1& khéi luong khd: nhém 1> 0,2%,
nhém Il tir 0,1 %- 0,2%, nhom 11 tir 0,01%- 0,1%, nhém IV < 0,01%

V6 cam mau ddm c6 ham luong anthocyanin nhiéu hon vé cdm mau nhat. Giéng N20
c6 vo cam mau den dam 1a gidng co6 ham luong anthocyanin cao nhat 0,379% tuong duong
v6i 379 mg/100g bot gao; gibng N25 ¢6 vo cam mau nau d6 1a gidng c6 ham luong
anthocyanin thip nhat 0,002% tuong dwong véi 2mg/100g bét gao.

Chi thi gPC7 cho két qua xac dinh kiéu gen tét nhat. Ung dung chi thi qPC7 dé xac dinh
gen Rc xuat hién & 20 mau gidng nghién ciu. Céc gidng lta cam Viét Nam trong nghién ctu
¢6 mau sic dic trung cua anthocyanin déu mang gen Rc.
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L&i cam on: nghién ctiru duoc hd tro mot phan kinh phi tir dé tai cap Hoc vién do dy &n

Viét Bi tai trg, ma s6 T2016-09-14VB, Hoc vién NoOng nghiép Viét Nam.
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PANH GIA KHA NANG KET HQP CHUNG CUA CAC DONG NGO NEP TIM TU'
PHOI GIAU CHAT KHANG O XY HOA ANTHOCYANIN PHUC VU CHON TAO
GIONG NGO NEP TiM UU THE LAl

Nguyén Thi Nguyét Anh?, Pham Quang Tuan®, Nguyé&n Trung Puc’
ABSTRACT

General combinant abilityevaluation of purple waxy maize inbred lines, this lines were inbreeding S3 to
S6 generation from domestic and exotics germplasm. Agronomical characteristics, quality, yield and yield
components in randomized complete block design with three replication in Spring season 2015. Selection
based on 12 traits were identified 10 elite lines have appropriately characteristics, yield higher than 2 t/ha
and high anthocyanin from 73,30 to 260,10 mg/100g to bring into testing of general combining ability by
tester x line method with two testers. Evaluation of crosses and general combining ability analysis was
determined three inbred lines have high combining ability at significant are NT6, NT8 and NT21. This
are lines can utilized in hybrid breeding of purple waxy maize, simultaneously, study also supplies useful
on the Anthocyanin content into purple waxy maize for purple waxy maize breeding programme in
Vietnam.

Key word: purple waxy corn, inbred line, combining ability, heterosis

TOM TAT
Danh gia kha nang két hop chung cua céc dong ngd nép tim tu phdi doi S3 dén S6 phat trién tir cac ngudn
gen trong nudc va nhap noi. Panh gia dac diém nong sinh hoc, chat luong, nang suat va yéu tb tao thanh
nang suat trong thi nghiém ddng ruong vu Xuan 2015 va chon dong uu ta dua trén 12 tinh trang, danh gia
kha ning két hop chung bang lai dinh véi 2 cly thi. Két qua danh gia 40 dong trong thi nghiém vu
Xuandi chon dugc 10 dong wu th nhat dwa vao thir kha nang két hop va danh gia cac t6 hop lai trong vu
Thu Pong 2015. Cac dong thir kha ning két hop c6 ham Iugng anthocyanin cao tir 73,30 dén 260,10
mg/100g, ning suat hat trén 2,0 tin/ha, chat lwong an udng tét va dic diém ndng sinh hoc phu hop dé
phét trién dong thuan.Danh gia kha ning két hop vé hai tinh trang muc tiéu 1a ham luong anthocyanin va
ning suit bap twoi xac dinh dugc 3 dong tu phdi NT6, NT8 va NT21 ¢ kha ning két hopcao phu hop
cho chon tao gidng ngd nép tim lai ning suat va ham luong anthocyanin cao.Nghién ciru ciing cung cap
thdng tin v& ham lugng anthocyanin trong ngudn gen cho chwong trinh chon giéng ngd nép tim & Viét
Nam.
Tir khoa : Ngb nép tim, dong tw phoi, kha nang két hop, wu thé lai

1. PAT VAN PE

Ngb nép (Zea mays L. ceritina Kulesh.) 1a mot luong thyc phd bién ¢ cac nudc chau A,
boi vi nhitng ddc diém chu yéu caa né vé chét lugng an udng, dang bap, mau sic hat. Mau sic
hat nhiéu céng bd x&c nhan hat ngd mau sam thuong chira ham lwong cac hop chat ¢ hoat
tinh sinh hoc va chat chong oxy hoa gia tri cao nhuAnthocyanin. Cac hop chét sinh hoc nay
¢6 lgi cho stic khoe con ngudi do kha ning khang oxy héa va tiém nang hoat dong chéng ung
thu, ngan chin bénh tim mach, diéu khién chdng béo phi, giam nhe bénh tiéu duong va kha
ning khang viém nhiém (Jones, 2005; He va Giusti, 2010). Mau den va mau tim & ngd do
ham luong anthocyanin cao nam & 16p vé hat va I8i ngd (Li et al., 2008). Nghién ctru dic tinh
khang oxy hoa va chong ung thu cua anthocyanin dugc thuc hién chii yéu ¢ ngd nép tim, da
thu hat cua thi treong thyc pham dinh dudng va thuc pham chiic ning (Cevallos-Casals and
Cisneros-Zevallos, 2003). Chinh vi vay nghién ctu chon giéng ngd nép cé chit lwong va giau

' Hoc vién Nong nghiép Viét Nam
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chat anthocyanin dang phat trién manh mé& ¢ cac nuéc trong nhitng nim gan day. Phuong
phép lai ngd nép tring voi ngd nép tim tao gidng ngd nép lai chat lugng cao va giau chét
khang 6 xy héa di dudc cac nha chon giéng cong bd thanh cdng (Qing-ping Hu va Jian-guo
Xu, 2011, Bhornchai Harakotr va cs, 2013).

Hau hét cac gidng ngd nép tim & cac nudc Chau A va Viét Nam déu 13 cac gibng thu
phin tr do (OPVs) va dugc nhdp ndi tir cac nudc khac. Ning sudt hat cua cic giéng ngd
OPVs nay thuong thap hon cac giéng ngd khac do co bip va hat nho. Do vay, cai tién cac
gidng ngd OPVs cung vé6i chon loc tir cic ngudn gen dia phuwong va ngoai lai s& 1a nén tang
cho sy phat trién ngd nép tim wu thé lai c6 ning suat va gia tri kinh té cao.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctu

Vit liéu nghién cau gém 40 dong ngd nép tim tu phdi doi tir S3 dén S6 (ky hiéu tir NT1
dén NT40), rit dong tir cac giéng ngd nép tim dia phuong va nhap noi. Panh gia kha ning két
hop chungkha ning két hop sém cua cac dong ngd nép tim st dung 2 cay thir 1a dong thuan
ngd nép trang N601 (ky hiéu T1) va N161 (ky hiéu T2) nhu trinh bay trong bang 1. i chiing
la gibng ngd nép tim lai Fancy111 nhap noi tir Théi Lan.

Bang 1: Bang ké cac vit liéu ngd nép tim sir dung trong nghién cieu

Ki Doi .y Ki Doi o

TT on Pha hé tw Nguon goc STT o Pha hé tw  Nguon goc
hiéu e hi¢u £
: phoi : phoi

1 NT1 NNT.1 S6 Dienbien, VN 22 NT22 NNT11.24 S4 Théi Lan

2 NT2 NNT.2 S3 Han Quéc 23 NT23 NNT11.25 S4 Théi Lan

3 NT3 NNT.2.1 S4 Han Quéc 24  NT24 NT11.2.6 S4 Théi Lan

4 NT4 NNT.2.6 S4 Han Quéc 25 NT25 NT11.4 S3 Théi Lan

5 NT5 NNT.3 S3 Han Quéc 26  NT26 NT12.2.1 S4 Théi Lan

6 NT6 NNT.5.1 S4  TrungQuéc 27 NT27 NT12.2.2 S4 Théi Lan

7 NT7 NNT.5.2 S4  TrungQuéc 28 NT28 NT12.2.3 S4 Théi Lan

8 NT8 NNT.5.3 S4  Trung Quéc 29 NT29 NT12.25 S4 Théi Lan
9 NT9 NNT10.1 S4 Théi Lan 30 NT30 NT13.1 S3 Han Quéc
10 NT10 NNT10.2 S4 Théi Lan 31 NT31 NT13.2 S3 Han Quéc
11 NT11 NNT10.3 S4 Théi Lan 32 NT32 NT13.3 S3 Han Quéc
12 NT12 NNT104 S4 Thai Lan 33 NT33 NT13.7 S3 Han Quéc
13 NT13 NNT10.5 S4 Thai Lan 34 NT34 NT4.1 S3  Trung Quéc
14 NT14 NNT10.6 S4 Thai Lan 35 NT35 NT4.2 S3  Trung Quéc
15 NT15 NNT210.7 S4 Théi Lan 36 NT36 NT4.3 S3  Trung Qudc
16 NT16 NNT10.8 S4 Théi Lan 37 NT37 NT4.5 S3  Trung Qudc
17 NT17 NNT10.9 S4 Théi Lan 38 NT38 NT6.1 S3  Trung Qudc
18 NT18 NNTI11.1 S4 Théi Lan 39 NT39 NT6.2 S3  Trung Qudc
19 NT19 NNT11..2 S4 Thai Lan 40 NT40 NT6.2.4 S4  Trung Quéc
20 NT20 NNT11.21 $4 Thai Lan 41 T1 N601 DT  Trung Quéc
21 NT21 NNT1122 $4 Thai Lan 42 T2 N161 DT  Trung Quéc

Ghi chd: DT: dong thuan
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2.2. Phwong phap nghién cau

Thi nghiém danh gia dongvu Xuan 2015 bé tri thi nghiém khdi hoan toan ngau nhién
(RCBD), ba lan Iap lai, dién tich 12m? Thi nghiém danh gia dong vu Xuan 2015 bé tri thi
nghiém khdi hoan toan ngau nhién, ba 1an lap lai, dién tich 12m?. Khoang céch trdng thi
nghiém danh gia dong hang x hang 70cm va cdy cach cdy 20cm, danh gia té hop lai khoang
cach trong hang 70cm va ciy cach cdy 25cm. Theo ddi sinh truong, phat trién dic diém ndng
sinh hoc, chat lugng, ning suét va yéu td tao thanh ning suét theo Quy chuan VCU QCVNO1-
56-2011/BNNPTNT.

Xac dinh d6 day vo hat va phéan tich ham lugng Anthocyanin trong phong thi nghiém
phan tir caa Trung tdm Nghién ctu cay trong Viét Nhat, Hoc vién Nong nghiép Viét NamXac
dinh do day vo hat theo phuong phap ciia Wolf & cs, (1969) va Eunsoo Choe, 2010, do bing
vi trac ké (Micrometer). Xac dinh ham lugng anthocyanin theo phuong phap pH vi sai cta
Ronald E, Wrolstada va cs., 2005.

Phan tich ham luong Anthocyanin bangphuong phap pH vi sai theo phuong phap cua
Barnes va cs, 2005; H T K Clc va cs, 2004 dya trén nguyén tic: chit mau anthocyanin thay
d6i theo pH. Tai pH = 1 cac anthocyanin ton tai & dang oxonium hoic flavium c6 d6 hap thu
cuc dai, con & pH = 4,5 thi ching lai & dang carbinol khong mau. Po mat d6 quang cia mau
tai pH=1 va pH=45 tai buéc séng hap thu cuc dai, so véi do hap thu tai budc séng 700
nm.Dém pH=1( potassium chloride, 0.025M): Cén 1.86g KCL va pha va&i 980 ml nudc.
Chuan pH=1 (z 0.05) v4i HCI. Lén thé tich 1L bang nuéc cat.bém pH=4.5 (sodium acetate,
0.4M): Can 54.43g CH3CO;Na.3H,0 pha véi 960 ml nudc cat. Chuan pH=4.5 (+ 0.05) véi
HCI. Lén theé tich 1L véi nudc cat. Sau khi do do hap thu quang ching t6i tién hanh xac dinh
lugng anthocyanin theo céng thuc:

AM. KV

el

Trong do :
A la mdt do quang (36 hdp thu ciia anthocyanin)
A= (A),max-szl - A?OOnm-szl) - (Aﬂmax-sz 45— A700nm-pH= 4,5)
V6i Asmax-pH=1 Va Azoonm.pH=1- P9 hap thu tai budc song cuc dai va 700nm, o pH = 1
Amax-pH= 45 V& Az0onm-pH= 45: DO hép thu tai buoc song cuc dai va 700nm, o
pH =4,5;
M : khéi lwong phan tir ciia anthocyanin khong ké ion CI hay nuéc tinh thé hoa

e: d6 hap thy phan tiz. 1 chiéu day cuvet, cm V: thé tich anthocyanin thu duwoc, |

Tir d6 tinh dugc ham luong anthocyanin theo phan tram:

a

100%
m(100—w).10

% Anthocyanin téng $6 =

Trong do:

a: Lwong anthocyanin tinh dwoc theo cong thuee (2), g;
m: Khoi lwong nguyén liéu ban dau, g;

w: DG dm nguyén liéu, %.
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2.3. Phan tich két qua nghién ciru

Phan tich chon loc dong wu ta trén chi sé chon loc mé hinh cy 1y twéng theo Claudio
Guilherme Portela de Carvalho va cs.,., 2002 c6ng thuc tinh gia tri chon loc nhu sau:

= /1 X 2
IDI H;(yij _VOJ)

Trong dé: IDI la chi s6 chon loc dira trén khodng cach cua dong chon véi mo hinh cay
Iy tweng, n 1a s tinh trang chon, va j mize dg quan trong cua tinh trang the: j™;VOj 1a gid tri
t6i wu kiéu hinh phi hop véi can bdc hai cia mire dé quan trong tinh trang thiz jp.; Yij 1a
trung binh gia tr kiéu hinh tinh trang ije

Phan tich kha nang két hop chung line x tester theo Singh and Chaudhary (1979) céng
thirc toan hoc nhu sau:

Yij=G +0i+gj+sij+e

Trong do; Yiy = gid tri wu thé lai khi dong i"lai véi cay thi |, G = trung binh toan bg, g; =
kha ndng két hop ching cia dong i, g; = khd nang két hop chiing cia cay thi |, s;j = kha
ndng két hop riéng khi dong i" lai véi cay thiz | va ej = sai s6 ngdu nhién.

Phan tich phuong sai ANOVA, sai khac nho nhét c6 y nghia (LSDggs) va hé sb bién
dong (CV%) theo phwong phéap cua K. W. Gomeze (1984), str dung phan mém IRRISTAT ver.
5.0. Xac dinh kha nang két hop str dung chuong trinh thong ké di truyén luong cua Nguyén
Dinh Hién, 1995.

3. KET QUA VA THAO LUAN
3.1. Két qua danh gia cac dong ngd nép tim vu Xuan nim 2015

Céc giai doan sinh truong va phét trién cua cac dong ngd nép tim (bang 2) thé hién céac
dong c6 tong thoi gian sinh truong dao dong tir 95 dén 104 ngay déu thugc nhom ngén
ngay.Khong c6 su khac biét gita cac kiéu gen trong nudc véi céc kiéu gen ngoai lai & cac dic
tinh sinh truong, phét trién. Thoi gian sinh truong cta cac dong ngd nép tim phd hop cho
chon tao gidng ngd nép lai ngin ngay, phuc vu cho san xuat ngd & phia Bac Viét Nam, dic
biét trong vu Pong trén dat cay hai vu lda.

Céc dong ngd co thoi gian chénh léch tung phan- phun rau ngan hon sé& gip cho viéc
san xuat hat F1 tt hon, thich nghi véi su nong, lanh that thuong (Shadakshari and
G.Shanthakumar, 2015) va phi hop cho chon tao gidng ngd nép tim uu thé lai. Trong nghién
clru nay, cac dong co chénh léch tung phan - phun rau ngan, hau hét trong khoang 0 dén 3
ngay, trir hai dong NT17 va NT39 chénh léch 4 ngay; 5 dong phun rau trudc tung phan 1a
NT11, NT15, NT18, NT34 va NT37. Hai cay thtr phun rau sau 68-69 ngay, trong khi thoi gian
tir gieo dén tung phan cua cac dong tir 66 — 72 ngay la phi hop cho lai tao céc to hop lai.
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Bang 2. Cac giai doan sinh trwéng, phat trién cia 40 dong ngd nép tim trong vu Xuan
niam 2015 tai Gia Lam, Ha Ngi

DVT: ngay
TT Dong T$S G-TP G-PR I,FF;' TT Dong T$S G-TP G-PR I,FF;'
1 NT1 98 68 70 2 22 NT22 102 70 71 1
2 NT2 100 69 70 1 23 NT23 103 70 72 2
3 NT3 95 66 68 2 24 NT24 100 69 70 1
4 NT4 96 67 68 1 25 NT25 101 70 70 0
5 NTS 98 67 70 3 26 NT26 100 69 70 1
6 NT6 98 68 69 1 27 NT27 98 68 69 1
7 NT7 102 70 71 1 28 NT28 96 67 68 1
8 NT8 100 69 70 1 29  NT29 98 68 69 1
9 NT9 99 68 70 2 30 NT30 98 67 70 3
10 NT10 98 67 70 3 31 NT31 97 67 69 2
11  NT11 100 70 69 -1 32 NT32 97 67 69 2
12 NT12 96 67 68 1 33 NT33 98 67 70 3
13  NT13 100 68 71 3 34 NT34 104 72 71 -1
14 NT14 100 69 70 1 35 NT35 102 70 71 1
15 NT15 104 72 71 -1 36 NT36 103 70 72
16 NT16 103 71 71 0 37 NT37 104 72 71 -1
17  NT17 99 67 71 4 38 NT38 103 71 71 0
18 NT18 100 70 69 -1 39 NT39 99 67 71 4
19 NT19 103 71 71 0 40 NT40 95 67 67 0
20 NT20 101 70 70 0 41 T1 98 66 68 2
21  NT21 102 70 71 1 42 T2 99 67 69 2
cv% 5,4 3,5 2,5 94 cv% 5,4 3,5 2,5 9,4
LSDg 05 2,6 2,5 1,7 14 LSDq g5 2,6 2,5 1,7 14

Ghi cha: TGST: thoi gian sinh trong, G-TP: thoi gian tir gieo dén tung phan, G-PR: thoi
gian tir gieo dén phun rau, TP-PR: chénh léch tré co-phun rau;

Mot sb dic diém ndng sinh hoc cua cac dong ngd thé hién qua chiéu cao cay dao dong
tir 85,3-151,8 cm, hau hét nam trong khoang tir 110-130 cm. Chiéu cao dong béap duoc tinh tir
gbc dén dét mang bap hitu hiéu dau tién va thuong ty Ié thuan vai chiéu cao cay. Cay ngd co
chiéu cao déng bap hop ly s& gilp cho bap ngd dé nhan phan, qua trinh thy tinh dién ra dé
dang, chat dinh dudng duoc tich lily nhiéu tao diéu kién ting ning sut, nhung néu chiéu cao
dong bap cao qua thi kha niang nhan phan cao nhung s& 1am cay ngd dé& do giy va nguoc lai
chiéu cao dong bap qua thap thi kha nang nhan phan kém nhung it bi d6 hon (Ji et al., 2006).
Nhitng nghién ciru ciia cac nha chon tao gidng ngd da chi ra rang ty 1é chiéu cao dong bap
khoang 50% la téi wu nhat (Ji et al., 2010).Qua s liéu bang 3 cho thay, 7 dong ngd nép tim
NT4, NT19, NT30, NT31, NT32, NT35 va NT40 c6 ti I¢ chiéu cao dong bap trén chiéu cao
cay Ion hon 50% va cao hon 2 cdy thtr, khong thich hgp cho cong tac chon giéng ngd chong
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d6 gay. Quan sat mot sb chi tiéu chat lwong hinh thai cho két qua: gan va phién 14 cua céc
dong c6 mau tim nhat nhung phan tai 14 ¢6 mau tim dam hon, da sé cac dong ¢6 mau sic than
xanh tim va & mot sé dong cd su phan ly vé mau sic than va mau sac hat tir tim dén tring nhu
& cac dong NT7, 10, 15, 20, 33 va 39.

Phén tich ham lwong anthocyanin cia cac dong cho két qua trong khoang 1,3 mg/L
(NT4) dén cao nhit 12 490,2 mg/L (NT25). Cac nghién ctru cia Si Hwan Ryu (2010) vé ngd
nép tim dao dong trong khoang 0,8 — 111,7 mg/100g. Trong 40 dong tu phdi nghién ctru cb 13
dong ngd nép tim c6 ham luong anthocyanin trén 100 mg/L bao gom NT6, 8, 9, 16, 19, 20,
21, 25, 32, 34, 35, 36 va 38.

Do day vo hat trung binh cta cac dong ngd nép tim tir 55,2 dén 122,4 um. Vo hat mong
va dic diém cu tric bép 1a nhiing chi ti€u chon loc quan trong ddi voi chuong trinh chon tao
gidng ngd nép an tuoi, bai vi chiing 1 nhitng chi tiéu danh gia chat luong ciia ngudi tiéu dung
(Choe va cs., 2012). Qua danh gia da xac dinh duoc 6 dong c6 d6 day vo hat < 60 um la
NT13, NT22, NT23, NT32, NT36, NT39 tuong duong 2 cay thu (63,5-64,4 um) thich hop
dung lam vat li¢u nang cao do mém ddi véi chon tao giéng ngo nép chét luong tdt cho thi
truong an tuoi. Ham luong duong (d¢ brix) ctua cac dong dao dong trong khoang 8,8 (NT39)
dén 14,7 (NT7), chi tiéu nay cing voi do day vo hat co anh huéng dén chat luong thir ném
ctia cac dong dat diém tir 2-4 twong duwong véi 2 cdy thir (diém 3).

Bang 3. Mét s6 diic diém nong sinh hoc va chat lwong ciaa 40 dong ngd nép tim trong vu
Xuén nam 2015 tai Gia Lam, Ha Noi

Dong CccC CPB AN DVH Pdbrix Hwongvi Domém
TB(cm) CV% (cm) (1/1009) (um)  (%brix) (1- 5) (1- 5)
NT1 123,5 338 57,6 35,5 64,6 12,7 2 2
NT2 144,0 7.9 68,0 31,2 70,7 12,6 3 3
NT3 141,9 7,7 62,2 56,4 75,7 12,6 3 3
NT4 137,2 101 77,2 1,3 77,3 12,2 2 3
NT5 117,6 115 49,0 64,5 97,0 10,7 2 2
NT6 136,5 8,1 60,9 260,1 67,5 14,3 3 3
NT7 118,3 6,9 47,8 23,1 69,4 14,7 2 2
NT8 118,8 10,9 426 162,1 78,6 12,7 3 3
NT9 91,6 132 37,0 103,4 76,8 12,7 4 4
NT10 104,5 6,7 41,2 15,5 68,8 12,5 3 3
NT11 91,0 7,2 41,2 57,7 69,9 11,2 3 3
NT12 140,2 135 656 43,2 72,0 10,8 3 3
NT13 127,8 11,0 530 52,1 56,3 13,3 3 3
NT14 104,7 5,7 43,4 26,6 78,0 11,2 3 3
NT15 111,7 8,2 55,0 59,2 70,8 11,8 3 3
NT16 85,3 9,6 40,1 144,6 122,4 13,0 3 3
NT17 87,3 73 40,4 24,2 96,4 11,9 2 2
NT18 113,9 122 565 27,9 85,0 14,0 3 3
NT19 142,3 109 734 119,4 101,9 10,9 2 3
NT20 115,9 7.9 50,6 103,6 68,7 11,2 3 3
NT21 101,4 6,4 493 211,1 79,6 13,7 3 3
NT22 112,5 16,5 496 57,8 59,2 13,2 3 3
NT23 104,3 73 44,5 66,8 58,6 12,5 3 4
NT24 109,4 9,2 46,3 29,2 70,8 12,8 4 3
NT25 131,3 6,8 58,7 490,2 68,6 12,9 3 2
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NT26 112,2 13,9 51,8 72,0 70,8 13,1 3 2
NT27 105,5 4,8 42,6 34,0 74,2 12,6 3 3
NT28 150,9 6,4 66,0 49,9 77,3 13,2 3 3
NT29 113,6 8,1 48,6 75,5 78,1 13,4 3 3
NT30 108,9 11,2 59,7 10,4 77,6 12,8 2 3
NT31 108,0 10,7 61,2 48,4 66,5 13,0 3 3
NT32 98,8 6,6 52,2 167,9 60,7 12,8 2 3
NT33 104,7 4,8 43,6 20,1 88,1 13,1 3 3
NT34 134,0 39 59,4 287,7 86,8 12,3 3 3
NT35 143,4 10,1 74,5 118,3 78,2 12,0 2 3
NT36 143,3 11,1 54,4 129,0 60,2 13,0 2 3
NT37 148,4 6,2 71,2 73,3 66,2 13,2 3 3
NT38 126,0 10,5 59,8 110,6 74,7 12,2 2 2
NT39 126,3 9,8 63,2 33,3 61,5 8,8 2 3
NT40 151,8 9,4 77,8 33,4 66,1 11,7 3 3

T1 138,5 3,7 66,4 0,9 64,4 14,8 3 3

T2 142,3 4,5 70,1 0,7 63,5 13,7 3 3
LSDg 05 7,24 - 3,40 16,3 54 6,6 - -
Cv% 7,54 - 4,12 9,0 2,4 1,3 - -

Ghi chii: TB: trung binh, CCC: chiéu cao cdy, CPB: chiéu cao déng bap, AN: ham lwong
anthocyanin, DVH: d¢ day vé hat, thang diém tir 1-5 twong 1img véi ngon dén khong ngon.

Céc yéu t6 cAu thanh ning suat ctia 40 dong ngd nép tim nghién ctru thé hién s bip hitu
hiéu trén cay khong c6 sy sai giita cac dong va so vai 2 cdy thir (0,9-1,3 bap); chiéu dai bap tir
10,7-16,3 cm; dudng kinh bép tor 3,53-4,82cm duoc Xép vao nhém trung binh, 4 dong co
duong kinh bap 16n hon 2 ciy thir & mirc ¢6 y nghia 1a NT19, NT21, NT38 va NT39; s6 hang
hat/bap phu thudc chii yéu vao duong kinh bap va kich thuéce hat. Nhin chung cac dong c6 do
chénh léch nhau vé s6 hang hat/bap 14 kha 16n, dao dong tir 10,0 dén 19,2 hang trong d6 dong
c¢6 s6 hang hat/bap cao nhét 1a NT32 (19,2) va NT39 (17,6) va cao hon han so véi cac dong
con lai; sb hat/hang dao dong 14,4 dén 28,0 hat/hang, cao nhat & dong NT12 va NT19; hau
hét cac dong ngd nép tim thi nghiém déu c6 khéi lwong 1000 hat thap hon 2 cay thir trir dong
NT12 (317 g) va NT31 (288 g) cao hon & murc ¥y nghia 0,05. Sy sai khac cua céc tinh trang
lién quan dén bap giéng v4i nghién ctru trén cac dong ngd cta Mi tai trudng dai hoc Ohio (Si
Hwan Ryu, 2010).

Bang 4. Niing suit va cac yéu to cAu thanh niing suit ciia 40 dong ngd nép tim trong vu
Xuan nam 2015 tai Gia Lam, Ha N¢i
HH/C CDB DKB HB HH P1000 NSTT NSBT

Dong pi5)  (cm) (cm) (hang) (haty  (q) (tin/ha)  (tin/ha)
NTL 10 124 409 148 180 159 1,8 2,9
NT2 13 122 358 106 222 213 2,1 4.1
NT3 12 137 446 155 255 209 3,5 6,4
NT4 10 138 456 143 215 247 3,3 5,8
NT5 12 123 417 128 198 219 2,4 43
NT6 1,0 119 370 112 188 226 2,0 3,8
NT7 10 141 400 127 240 195 2,5 4.8
NT8 1,0 120 406 148 236 171 2,6 4,6
NTO 1,0 10,7 422 160 230 164 2,6 4,6
NTI0 10 120 409 130 240 205 2,7 5,2
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NT11 1,0 11,8 4,20 14,7 21,3 197 2,6 4,8

NT12 1,0 15,6 4,27 13,3 27,0 317 3,7 5,9
NT13 1,0 16,3 4,50 14,8 25,6 174 2,8 5,4
NT14 1,0 12,3 3,53 12,0 19,6 149 1,5 3,2
NT15 1,0 11,2 4,06 12,7 20,2 187 2,0 3,9
NT16 1,1 116 4,21 14,0 22,7 177 2,4 4,3
NT17 1,1 140 4,26 13,2 25,4 217 3,1 5,5
NT18 1,0 10,0 3,93 13,6 17,0 168 1,7 3,4
NT19 1,0 148 4,62 14,7 27,5 194 3,1 5,6
NT20 11 11,8 4,53 14,7 18,5 199 2,3 4,1
NT21 1,0 12,1 491 16,0 21,0 171 2,5 4,6
NT22 1,0 11,9 4,52 16,7 16,0 206 2,3 4,3
NT23 1,3 13,2 3,88 10,0 28,0 188 2,3 4,0
NT24 1,0 135 411 12,0 19,6 232 2,3 4,2
NT25 1,0 11,2 4,05 15,3 16,0 176 1,8 3,5
NT26 1,0 12,5 4,39 12,8 20,4 243 2,7 4,8
NT27 0,9 12,3 4,13 13,5 21,9 176 2,2 4,3
NT28 11 13,7 4,34 13,6 20,4 216 2,6 4,7
NT29 1,2 119 4,36 15,0 19,3 219 2,7 4,8
NT30 1,3 12,1 4,31 15,6 20,8 142 2,0 3,8
NT31 1,0 10,9 4,48 16,7 18,7 288 3,2 6,1
NT32 1,0 112 4,44 19,2 23,4 179 2,7 5,2
NT33 0,9 11,0 4,39 16,8 14,4 187 1,9 3,7
NT34 11 11,6 4,08 14,4 20,0 133 1,6 3,5
NT35 1,0 11,8 4,12 13,2 24,2 193 2,6 4,8
NT36 1,0 13,3 3,98 12,4 22,4 161 1,9 3,6
NT37 1,3 136 4,58 16,0 25,4 152 2,6 4,8
NT38 1,1 134 4,82 15,6 24,0 194 3,1 5,5
NT39 1,0 11,0 4,62 17,6 20,4 191 2,9 53
NT40 1,0 13,2 4,45 15,3 21,0 227 3,1 5,6

T1 1,0 14,3 4,20 14,5 23,2 250 2,6 4,9

T2 1,0 141 4721 14,3 24,4 245 2,8 4,5
cv% 8,7 10,82 8,50 11,7 14,4 8,63 7,04 6,45
LSDo,05 0,3 1,32 0,38 1,67 3,14 3,64 0,29 0,58

Ghi chii: HH/C: s6 bdp hitu hiéu trén cdy, CDB: chiéu dai bdp, PKB: dwong kinh bdp, HB:
$6 hang hat trén bdp, HH: so hat trén hang, P1000: khoi lwong 1000 hat, NSTT: ndng sudt
thwe thu, NSBT: néng sudt bdp tuoi.

Ning sudt hat thyc thu tir 1,6 tin/ha (NT34) dén 3,7 tn/ha (NT12), trong d6 c6 9 dong:
NT3, NT4, NT12, NT17, NT19, NT31, NT38, NT39 va NT40 c6 nang suét hat cao hon cay
thir T1 & muc c6 y nghia. Cac dong nay thich hop dé lam dong thuan trong chon gidng ngd
nép tim vu thé lai va san xuat hat lai F1.Ning suit bap twoi la mot myc tiéu quan trong trong
qué trinh chon gidng. Qua két qua nghién ciru cho thay c¢6 9 dong 1a NT3, NT4, NT12, NT17,
NT19, NT31, NT38, NT39 va NT40 c6 ning suit bip tuoi cao hon cay thir T1 (4,9 tin/ha) &
mirc ¢6 ¥ nghia. Dong NT3 ¢6 ning suit bip tuoi cao nhat véi 6,4 tin/ha, tiép d6 1a dong
NT31 va NT42 véi 6,1 tAn/ha twong tng.
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Dua trén céc két qua nghién ciru dé dua ra nhimg dong wu ta c¢6 dic diém ndng sinh hoc
ph hop, ning suat, chat lugng cao va dic biét giau ham lwong anthocyanin trong hat. Céc
tinh trang duoc dua vao chon loc 1 ham luong anthocyanin, d6 day vo hat, d6 brix, d6 mém,
mui vi, chiéu dai bap, duong kinh bap, sé hang hat/bip, sé hat/hang, khéi lugng 1000 hat,
nang sudt hat va ning sut bip tuoi. Két qua sir dung chuong trinh théng ké sinh hoc cua
Nguyén Dinh Hién, dudi ap luc chon loc 25%, chi s6 chon loc dao dong tir 7,16 dén 9,54 da
chon dugc 10 dong wu ta nhét 13 cac dong NT21, NT6, NT9, NT8, NT37, NT29, NT19,
NT32, NT35 va NT38. Danh gia bo lai dinh cua 10 dong trén véi 2 cay thir ngd nép tring
nhim xac dinh kha ning két hop sém vé tinh trang muc tiéu ning sudt va ham luong
anthocyanin phuc vu chon tao gidng ngd nép chat lwong dinh dudng cao.

3.2. Két qua danh gia kha ning két hop vu Thu Pong nim 2015

So sanh mot sé didc diém lién quan dén ning suat va chat luong an ubng chu yéu cia cac
t6 hop lai. Cac t6 hop lai déu sinh trudng ngan ngay, thoi gian tir gieo dén thu bap twoi dao
dong tir 67-73 ngay, cho ning suat bap twoi tir 36,40-108,64 ta/ha hau hét sai khac so voi doi
chang & mic ¥ nghia 0,05 (trir THL1 va THL12), hai t6 hop lai THL11 va THLI5 c6 ning
Suit bap twoi cao hon déi ching & mic ¥ nghia 0,05. Chi tiéu ham luong duong (Brix) xac
dinh tai thoi diém thu bap tuoi khong sai khac so véi ddi chang, trir THL12, THL16, THL17
va THL20 thap hon ddi chitng & mirc y nghia 0,05. M6t s6 chi tiéu lién quan dén chét luong
an uéng khac nhu mui vi, d mém cua cac THL déu duoc danh gid muc diém 2-3 1a tuong
duong véi d6i ching. Tinh trang muc tiéu ham luong anthocyanin cua cac té hop lai dao dong
trong khoang tur 41,38-169,90 mg/100g, trong d6 14 THL c6 ham lugng cao hon muc 100
mg/100g. So sanh ham lugng anthocyanin cia cac THL véi gidng d6i chung & mic y nghia
thong ké 0,05 cho thay, bén THL1, THL11, THL12 va THL15 c¢6 ham luong cao hon ddi
chung, THL9 c¢6 ham luong khong sai khéc so véi ddi ching, cac THL con lai déu thip hon
d6i chimg ¢6 ¥ nghia.

Bang 5. Mgt s6 két qua danh gia cac t6 hop lai vu Thu Pong 2015 tai
Gia Lam, Ha N§i

A

KV 15 hop lai G-TBT  NSBT AN Dy brix Hwong

hiéu : (ngay) (ta’ha)  (mg/100g) (%brix) vi (1-5) (1-5)
THL1 T1xNT6 70 90,40™ 147,43" 15,08™ 2 2
THL2 T1xNT8 70 82,24 107,34 14,54 2 2
THL3 T1xNT9 71 73,12 108,73 13,33™ 3 2
THL4 T1xNT19 70 64,95 114,28 13,42™ 3 2
THL5 T1xNT21 70 55,60 95,86 13,60™ 3 2
THL6 T1xNT29 71 73,60 87,42 12,50 "™ 3 2
THL7 T1xNT32 71 79,84 128,08 1250™ 2 2
THL8 T1xNT35 69 46,48 114,63 14,30™ 2 2
THL9 T1xNT37 69 68,80 130,76™  14,00™ 2 2
THL10 T1xNT38 70 75,76 84,16 13,95™ 2 2
THL11 T2xNT6 69 99,28" 169,90" 12,73™ 2 2
THL12 T2xNT8 69 96,40 143,84" 12,07 2 2
THL13 T2xNT9 69 55,60 86,08 12,93™ 2 2
THL14 T2xNT29 68 36,40 113,18 13,17™ 2 3
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THL15 T2xNT21 67 108,64" 162,16" 12,73™ 2 2
THL16 T2xNT29 73 76,96 104,21 12,43° 2 2
THL17 T2xNT32 70 71,200 92,16 11,70° 3 2
THL18 T2xNT35 69 79,60 111,82 12,90™ 2 2
THL19 T2xNT37 68 85,12 41,38 12,93™ 2 2
THL20 T2xNT38 69 83,207 120,16 12,03 2 3
bC Fancylll 67 92,32 135,19 14,00 2 2
CV% - 4,40 6,43 53 - -
LSDo 05 - 4,22 5,34 1,45 - -

Ghi chl: G-TBT: gieo dén thu bdp twoi, NSBT: ndng sudt bdp twoi, AN: ham heong
anthocyanin, thang diém 1 dén 5 twong g Véi ngon dén khéng ngon; (thdp hon dai ching
& mire ¥ nghia 0,05, (*)cao hon doi chimg & mire y nghia 0,05, (")khdng sai khac so véi doi
chitng ¢ mizc y nghia 0,05.

Phan tich phuong saikha ning két hop cia cac dong ngd nép nghién ctru vé 2 tinh trang:
ham luong anthocyanin va ning suit bap tuoi cho thdy c6 sy sai khac giita cac dong & muc y
nghia P<0,01. Két qua phan tich, cay thar T2 (N161) ¢ kha ning két hop chung t6t hon cay
thir T1 (N601) vé ca 2 tinh trang. Bén dong bao gom NT6, NT8, NT19 va NT21 c6 KNKH
chung vé tinh trang ham luong anthocyanin; nim dong bao gom NT6, NT8, NT21, NT37 va
NT38 c6 KNKH chung vé tinh trang ning sut bip twoi. Nhu vdy ba dong NT6, NT8 va
NT21 ¢6 KNKH chung vé ca 2 tinh trang muc tiéu, phit hgp cho chon tao giéng ngd nép lai
¢ niang suat va ham luong chat khang 6 xy hoa anthocyanin cao. Gié tri kha ning két riéng,
ba dong NT9, NT19 va NT32 c6 KNKH riéng voi cay thir T1, hai dong NT8 va NT21 co
KNKH riéng v6i cdy thir T2 vé ca 2 tinh trang nghién ciru.

Gia tri kha ning két hop chung cia cac dong ngd nép tim va cay thir

Dong AN NSBT 50,000
T1 -1,310 | -4,080 | | 4000 = AN
T2 1,310" | 4,080 || _ o
NT6 45,489 | 19,681 )
NT8 12,4127 141617 | | ™
NT9 -15,776 | -10,799 | | %0 l
NT19 15,830" | -24,484 0,000 -
NT21 0,552" | 6,961 | | -10000 o LS -I—““ <.<I L& 4@1 l
NT29 -17,365 | 0,121 | | 20000
NT32 -3,060 [ 0,361 | | 0000
NT35 0045 | -12119 | |
NT37 -27,108 | 1,801
NT38 -11,018 | 4,321° o ‘ _ ‘
LSD gy i 0,196 0,491 | (Ghicht: AN: GCA vé ham hrong anthocyanin, NSBT: GCA vé
LSDdsng 0,438 1,099 nang suat bap tuoi)
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Bing 6. Gia tri kha ning két hop riéng cia cac dong ngd nép tim véi 2 cay thir

Dong Ham lwong anthocyanin Ning suit bap twoi

(LSD0,05:0,620) (LSD0_05:1,554)

T1 T2 Bién dpng | T1 T2 Bién dpng
NT6 -9,925 9,924° 196,991 -0,360 0,359 0,259
NT8 -16,941 16,941° 574,006 -3,000 2,999° 17,994
NT9 12,634 -12,634 319,227 12,840° -12,841 329,757
NT19 1,862 -1,862 6,935 18,355 -18,356 673,849
NT21 -31,843 31,843°  2027,932 22,440 22,439 1007,062
NT29 -7,081 7,081 100,286 2,400°  -2,401 11,525
NT32 19,270 219,271 742,704 8,400°  -8,401 141,137
NT35 2,715 2,716 14,748 12,480 12,479 311,476
NT37 45,999 -45,999  4231,785 -4,080  4,079° 33,285
NT38 -16,691 16,691 557,190 0,360 0,361 0,260

Ghi cha: * = P<0,05
4. KET LUAN

Nghién ctru thuc hién trén 40 dong ngd nép tim ty thy tir doi S3 dén S6 tai Gia Lam, Ha
Noi. Dua vao cac dic diém nong sinh hoc, ning suat va cac chi tiéu lién quan dén chat lugng
nhu ham lugng anthocyanin, d day vo hat, do mém, do ngot, huong vi qua dé chon loc duogc
10 dong wu ti nhit c6 ham lugng anthocyanin cao, chat lwong tot va c6 cac dic diém nong
sinh hoc thich hop dé tiép tuc tu thu, phat trién va duy tri dong thuan. Nghién ctru ndy con bd
sung thong tin vé ham luong anthocyanin ctia cac ngudn gen ngd ¢ Viét Nam.

Nghién ctru két hop thir kha nang két hop som cia cac dong ngd thi nghiém vé hai tinh
trang muc tiéu 1a ham lugng anthocyanin va ning suat bap tuoi xac dinh duoc ba dong NT6,
NT8 va NT21 ¢c6 KNKH vé ca 2 tinh trang phi hop cho chon tao gidng ngd nép lai c¢6 ning
suat va ham luong chit khang 6 xy héa anthocyanin cao.
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NGHIEN CUU UNG DUNG CHI THI PHAN TU PHAT HIEN GEN THOAT CO
BONG EUI (ELONGATED UPPERMOST INTERNODE) PHUC VU CONG TAC
CHON TAO DONG ME LUA LAI

Nong Thi Hué', Nguy&n Trong T4*, Bui Thi Thu Hwong', Hoang Thi Ngan®,
Pinh Trudong Son’, Nguyén Thi Phuwong Thao', Nguyén Thanh Hai',
Nguyén Thi Lam Hai*, Ninh Thj Thao', Nguy&n Thi Cham*
ABSTRACT

Most maternal cytoplasmic male sterilized line CMS) have a huge problem of incomplete panicle
exsertion wherein 30 - 60% of the spikelets remain enclosed in flag leaf sheath depending on the
maternal line. Application of exogenous GA3 is required to overcome this problem. An approach of
genetic alternative to GA3 application have been concerned. A recessive gene (eui) that can cause
elongation of the uppermost internode was indentified, showing panicle exertion. In this study, DNA
markers were applied to determine and screen eui gene in CMS lines and F2 segregating and BC1F1
population. The results show that 6 CMS lines 12A, L1, L2, L3, L4, L5 contain eui gene. Analysis of
F2 and BC1F1 plants’ phenotye and genotype showed eui gene was regulated by a single recessive gene
and followed the laws of Mendelian genetics.

Keywords: eui, mutant, rice breeding, panicle enclosure, panicle exertion.
TOM TAT

Céc dong me bat duc duc duoc sir dung trong san suat hat F1 gap phai van dé rat I¢n d6 1a lua trd bong
nghen dong véi mirc do tir 30-60% tuy thudc vao ting dong me. Viéc phun GA3 ngoai sinh 1a diéu bat
budc dé khic phuc trinh trang nay. Viéc chon tao gidng lGa lai theo c4ch tiép can vé mat di truyén dé thay
thé cho viéc sir dung GA3 la mot hudng di rat dugc quan tam. Eui (elongated uppermost internode) la
mot dot bién gen lan diéu khién su kéo dai 16ng gidp c6 bong ¢ giai doan lam dong, thé hién tinh trang
thoét c6 bong. Nghién cttu ndy tng dung chi thi phan tir DNA dé x4c dinh va sang loc gen thoat cé béng
(eui) trong cac dong CMS va trong quan thé phan ly F2 va BC1F1. Két qua thu duoc 6 dong CMS 12A,
L1, L2, L3, L4, L5 déu mang gen eui. Phan tich kiéu hinh va kiéu gen & quan thé phan ly F2 va BC1F1
cho thay eui do 1 gen lan quy dinh va tuan theo quy luat di truyén Mendel.

Tir khoa: eui, l0a lai, nghen dong, tré bong

1. TINH CAP THIET, MUC TIEU, CACH TIEP CAN, PHUONG PHAP NGHIEN
CUU, PHAM VI NGHIEN CUU, NQI DUNG NGHIEN CUU

1.1. Tinh cap thiét

Céac dong me bat duc duc dugc sir dung trong san suét hat F1 gap phai van dé rat 16n d6
la lGa trd bong nghen dong véi mirc do tir 30-60% tuy thudc vao ting dong me. Hién tuong
nay la do su giam chiéu dai caa 16ng gidp c6 bong trong khi khdng lam anh huong dén su
vuon dai cua be 14 dong. Trong san xuit hat lai, dé khac phuc tinh trang nghen dong nay viéc
phun GA3 ngoai sinh 1a diéu bit budc. Tuy nhién, phuong phap nay ton tai rat nhiéu han ché
khéng nhimg lam tang chi phi san xuat hat lai 1én it nhit 10% ma con ting kha ning hat nay
mam ngay trén bong lda dan dén lam giam chat luong va thoi gian luu trit hat lai, dong thoi
gay 6 nhiém méi trudong... Do d6, viéc chon tao gidng lua lai theo cach tiép can vé mat di
truyén dé thay thé cho viéc str dung GA3 1a mot hudng di bén viing va rat duoc quan tam.

' Hoc vién Nong nghiép Viét Nam
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Eui (elongated uppermost internode) 1a mot gen diéu khién su kéo dai 16ng giap cb bong
& giai doan 1am dong & l0a, thé hién tinh trang thoat ¢4 bong. Theo cac phan tich vé di truyén
va sinh ly, gen eui nam trén nhiém sic thé sb 5, do mot dot bién lan diéu khién, di truyén theo
dinh luat phan ly ciia Menden (Wu va cs, 1998). Gen eui thé hién chic ning twong tu nhau &
ca hai loai lGa Japonica va Indica. Cac giéng lua c6 mang gen eui c6 ham lugng GAs cao hon
s0 V6i cac cay dang dai. Kiéu gen l3n véi tinh trang thoat cé bong nay, eui dugc xem |a nhan
t6 di truyén thir 4 trong san xuat lGa lai bén canh cac gen bét duc duc, gen duy tri va gen phuc
hoi (Rutger va Carnahan, 1981). O Viét Nam hién nay chwa c6 bat cr mot cong trinh nghién
clru nao vé gen eui hiru ich nay.

Viéc tng dung chi thi phan tir d& phat hién gen eui dd duoc tién hanh tir kha som.
Gangashetti va cs, 2004 xac dinh chi thi OPAG011000 lién két chat véi tinh trang thoat co
bong ¢ khoang céch di truyén 3.6 ¢cM. Xu va cs, 2004 ciing da chi ra gen eui ndy nam trong
ving DNA 98 kb duoc gidi han boi 2 chi thi M03876 va M01; 3 chi thi duwoc phat hién la
d6ng phan ly vai eui. Ké thira cac két qua nghién ctu tir nim 2004, Gangashetti va cs, 2006
da phat trién cac chi thi STS SAG011051 lién két chat véi gen eui tir chi thi RAPD. Chi thi
nay nhan 2 phan doan ADN dac thu 1051bp va 1100bp trong cac dong chira gen va khdng
chtra gen. Ngoai ra mot chi thi khac 1a SMRF19 ciing chi ra sy da hinh giita cac dong bd me.
Nhom tac gia ciing khang dinh trong phuong phap chon gidong nhd chi thi phan tar (MAS) c6
thé str dung qua ca hai chi thi SAG011051 va sSMRF19 dé chuyén gen eui vao cac dong CMS
dé loai bo tinh nghen dong cua chung. Trén co s& d6 chung t6i da tién hanh lya chon va tim
cac chi thi phan tir lién két chat vai gen eui dé xac dinh cac dong CMS cé gen, dong thoi phan
tich quy luat di truyén caa gen nay trong cac dong nghién ciru. Bé tai khong chi c¢6 ¥ nghia vé
mit khoa hoc, cung cap nhitng dan liéu dau tién vé viéc st dung cac gen dé loai bo tinh nghen
dong ctia dong bat duc duc ma con co gia tri thyc tién cao voi viec khong sir dung GA3 1a mot
trong nhitng giai phap hitu hiéu giam chi phi san xuét lda lai.

1.2. Muc tiéu
1.2.1. Muc tiéu chung

sang loc dugc chi thi phan tir DNA pha hop dé phat hién gen eui trong tap doan vat liéu
nghién ctru 1am co s& cho viéc san xuat hat lua lai va bude dau phan tich quy luat di truyén
cua gen eui ¢ cac dong nghién cuu.
1.2.3. Muc tiéu cu thé

- Xac dinh sy c6 mat cua gen eui trong céac vat liéu nghién cuu

- Phan tich quy luat di truyén caa gen eui
1.3. Céch tiép can

Dya vao kiéu hinh thoat c6 bdng cua vat liéu nghién ctu, lra chon céc dong co kha
nang chira gen. Phét hién su c6 mit cia gen eui trong cac dong nghién ctu bang marker phan
tir lién két chat véi gen eui. Sau khi sang loc duoc cac dong co thé chira gen eui, tién hanh lai
thuan nghich cac dong d6 vai cac dong c6 va khdng cé gen eui. Sy c6 mit cua gen eui o thé
hé phan ly va lai lai dugc xac dinh bang phan tich kiéu hinh va kiéu gen. Tir d6 suy ra quy
luat di truyén caa gen nay trong cac dong vat liéu nghién ctu.
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1.4. Vat li¢u va phuong phap nghién ciru

1.4.1. Vit liéu : 6 dong lta CMS bao gém 12A, 12B L1, L2, L3, L4, L5, 11A, 11B va 2 dong
bd R18, R253 va cac t6 hop lai cua F2 cua 12A/R18 va 12A/R253 va BCIF1 duoc cung cap
bai Vién nghién ctu va phat trién cay trong.

Bang 2.1 C4c dong vat liéu nghién ciu

TT Tén dong Pic diém
1 11A Dong bat duc duc, thom, nhan phan ngoai tot
2 11B Dong duy tri, thom
3 12A Dong bat duc duc, nhan phan ngoai kém
4 12B Dong duy tri
5 L1 Dong bat duc duc
6 L2 Dong bat duc duc
7 L3 Dong bat duc duc
8 L4 Dong bat duc duc
9 L5 Dong bat duc duc
10 R18 Cho uu thé lai cao
11 R253 Cho wvu thé lai cao

1.4.2. Phuwong phap
Noi dung 1: Xéc dinh sy c6 mdt cua gen eui sir dung chi thi phan tir
Dua vao cac thong tin vé gen eui va viéc sir dung cac chi thi phan tir khac nhau c6 lién
két chat véi gen eui & cac két qua nghién ctu trudce, cac cap chi thi phan tu da dugc lya chon
(bang 2.2):
Bang 2.2 Danh séch céc chi thi phan tir sir dung

Loai Chi thi Trinh tw méi Nhigt | Tai ligu tham
chi dd gan khao
thi moi

SAGOL105F | CTACGCCTTCAGCTTCGGC
STs | SAGOLips;R | CTACGGCTTCCAACTCAGAGG 52°C_| Gangashetti

SMRF19 F TTGGCAGTGATGATGGTGGC etal. (2006)
SMRF1I9R | TGTGCTGGGACCGCCTTTTT 58°C
RM3476F GATTCTCGTCGTAATCAAGA 47C

SSR | RM3476R GATTCTCGTCGTAATCAAGA Khera et al.
RM3870F | TACATCTCCGGCGTTTACAC 550G (2009)

RM3870R CCAAGGTTGAAACAGGAAGC
RM7446F TGAAGGCAGTTTCACTGACG
RM7446R AGCCAAGAAGAAGAAAGGGG

55°C
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Phwong phdp tich chiét ADN

Mau 14 lda thu & giai doan 1am dong dwoc thu thap va luu giit & - 20°C. ADN tong sb
dugc tach chiét theo quy trinh cua Furuya va cs (2003) c6 cai tién. Mau 14 lua duoc cat va
nghién nho trong 700 ul dung dich dém chiét ADN (200mM Tris —HCI, pH 8.0; 25 mM
EDTA, pH 8.0; 250 mM NaCl; 1% SDS) thanh dung dich dong thé. Ly tdm & 13.000 rpm
trong 8 phat. Chuyén phan dich trong sang dng eppendorf méi va thém 700 ul dung dich
Phenol: Chloroform:Isoamylalcohol (25:24:1), tron déu nhe nhang bang cach dao ngugc dng
sau d6 li tim 13.000 rpm trong 8 phat. Hat 500 ul phan dich trén sang 6ng eppendorf méi, bd
sung 600 pl dung dich Chloroform: Isoamyl alcohol (24 :1), tron déu va ly tm 13.000 rpm
trong 5 phat va hat 400 ul dich trong 16p trén sang éng eppendorff mai. Lap lai budc nay 2
lan. Dich trong thu dugc sau khi ly tam duoc bd sung 800 pl con tuyét doi dé thu tua ADN,
tron déu, dé trén da 5 phuat va ly tam 13.000 rpm trong 10 phat, chat bo con dé thu taia ADN &
day 6ng. Rira két tua thu duoc bang 500 pl Ethanol 70%, chit bo ethanol, 1am kho tua trong
khong khi. Hoa tan hoan toan tua trong 50 pl TE (20 mM Tris-HCI pH 8.0; 10 mM EDTA pH
8.0) va bao quan ¢ -20°C. Kiém tra ADN tong sé bang cach dién di trén gel agarose 1%.
Nong do va do tinh sach ciia mau duogc kiém tra trén may Nanodrop.

Phwong phdp phan tich bang chi thj phan ti
Thanh phan phan tmg PCR duoc thé hién nhu bang 2.3
Bang 2.3: Thanh phan phan wng PCR

Thanh phan Nong dd Thé tich 1 phan ang (ul)
H,O 14,2

Dung dich dém 10 X 2,0

dNTPs 2 mM 2,0

Mg?* 25 mM 0,2

Mbi xudi 10 pM 0,2

Mbi ngugc 10 pM 0,2

Taq polymerase 5 unit/ul 0,2

DNA khuén 1,0

Tong thé tich 20

Chu trinh nhiét duoc thuc hién theo chu ky nhu sau: 1 chu ky dau 94°C trong 5 phat, 35
chu ky tiép theo bao gébm 94°C trong 1 phdt, Tm trong 1 phdt va 72°C trong 2 phat, 1 chu ky
cudi cuing 72°C trong 7 phat. San pham PCR duogc dién di trén gel agarose 1,5 %, sau d6 ban
gel dugc nhuém Ethilium bromide trong 15 phut roi chup anh duéi tia UV

San pham PCR dién di & nong do gel Agarose 2%, 60V trong 1 gio 30 phat, sau d6 ban
gel duoc nhudm Ethilium bromide dé phat hién san pham.
Ndi dung 2: Phan tich quy luat di truyén cia gen eui

- N6i dung 2.1: Panh gid mot s6 dic diém sinh truong phét trién, dic diém ndng sinh
hoc ctia cac dong bd me va to hop lai: Gieo cay va tién hanh lai gitra dong chira gen eui va
dong vu ta. Tién hanh gieo hat F1 thu hat F2 va tién hanh lai lai v6i dong chira gen eui dé thu
hat BC1F1 (so d6 lai).
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Q Dong A 4 Dong B, R

(khdng hoac co6 gen eui) (c6 hoac khbng c6 gen eui)

«—X

? Fl X 4 Dong B
l l (c6 hoac khong cé gen eui)
F2 BC1F1

(Ty Ié bat duc thoat c6 bong/bat duc khdng thoat c6 bong)
Phwong phap bé tri thi nghiém va xir Iy s6 ligu
- Thi nghiém dugc bé tri tai Vién Nghién ctu va Phat trién cay trong.
- Phuong phép bd tri thi nghiém theo phuong phap tap doan, khéng nhic lai.
* Cac chi tiéu theo doi:
+ Thoi gian qua cac giai doan sinh trudng
- Thoi gian tir gieo dén trd 10%
- Thoi gian sinh truong.
+ Pic diém néng sinh hoc, sinh truong phét trién
- Chiéu cao cay
- S6 l&/than chinh
- Strc dé nhanh.
- Pac diém tinh duc cua hat phan
S6 liéu dugc xir ly théng ké theo chuong trinh Excel va IRRISTAT 5.0.
- Nbi dung 2.2: Phan tich biéu hién di truyén gen thoét ¢ bong (eui).

Xac dinh sy ¢6 mit cia gen thoat ¢ bong (eui) ¢ cac dong F2 va BC1F1 st dung chi thi
phan tur lién két chat véi gen eui da phat hién ¢ noi dung trén.

1.5. Pham vi nghién ctru

Dé tai sir dung mot sé dong 1Ga bd me cua Vién Nghién ctu va Phét trién cay trong -
Hoc Vién nong nghiép Viét Nam dé nghién cuu.

Toan bo quéa trinh nghién ciru dwoc thyc hién tai phong thi nghiém trong diém CNSH
Thuce vat, Khoa Cong nghé sinh hoc va Vién Nghién ciru va Phét trién cay trong
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1.6. Noi dung nghién ctru
Noi dung 1: Xac dinh sy ¢c6 mat cua gen eui s dung chi thi phan tir
Noi dung 2: Phan tich quy luat di truyén ca gen eui

Noi dung 2.1: Panh gia mot sé diac diém sinh trudng phat trién, dic diém néng sinh hoc
ctia cac dong bd me va to hop lai

Nbi dung 2.2: Phan tich biéu hién di truyén gen thoat ¢ bong (eui).
2. KET QUA VA THAO LUAN
2.1. N§i dung 1: Xac dinh sy c6 mit ctia gen eui sir dung chi thi phan ti
2.1.1. Chi thi STS

Ké thira cac két qua nghién ctu tir nim 2004, Gangashetti va cs, 2006 da phat trién cac
chi thi STS SAGO1105; lién két chat véi gen eui tir chi thi RAPD. Chi thi ndy nhan 2 phan
doan ADN dic thu 1051bp va 1100bp trong cac dong b me IR91-1591-3 (eui) va dong CMS
IR58025A, IR58025B (khong eui) twong wng. . Ngoai ra moét chi thi khac 1a SMRF19 ciing chi
ra su da hinh giita cac dong bé me. Nhom téc gia ciing khang dinh trong phuong phap chon
gidng nho chi thi phan ti (MAS) cé thé sir dung qua ca hai chi thi SAG011gs1 va SMRF19 dé
chuyén gen eui vao cac dong CMS dé loai bo tinh nghen dong cua chling (Gangashetti va cs,
2006). Két qua sir dung nhom chi thi STS cho thay, tit ca cac dong CMS kiém tra 1a 12A, L1,
L2, 13, L4, L5 déu nhan duoc cac bang ADN dic thd caa dong chira gen eui 1a 1051 bp
(SAGO0110s1) va 300 bp (SMRF19). IR58025A va IR58025B la cac dong CMS va dong duy tri
tuong (mg dugc béo céo 1a cac dong khdng mang gen eui (Gangashetti va cs, 2004). O cac
dong bé R18 va R253 nhan dugc bing ADN dic thu caa dong khdng chtra gen eui 1a 1100 bp
va 270 bp twong ung voi cac dong dbi chitng khong mang gen & trén. (Hinh 1, hinh 2)

SAGO14051 Ghi cha: A: IR58025A —
dong CMS; B: IR58025B —
Dong duy tri twong tng —
1000be TS S e - khéng mang gen eui

L1, L2, L3, L4, L5: cac

dong CMS kiém tra

Ghi chu: A: IR58025A —
dong CMS — khdng mang
gen eui; 12A, L1, L2, L3,
L4, L5: cac dong CMS kiém
tra; R18 va R253: cic dong
bd kiém tra

Hinh 2. Anh dién di phat hién gen eui sir dung mdi SMRF19
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2.1.2. Chi thi SSR

Trong nghién ctu cia Khera va cs, 2009 nhém tac gia di sir dung 28 chi thi SSR dé
danh gia tinh da hinh giira 2 dong b me IR91-1591 (eui) va IR58025B (non — eui). Khi phan
tich ¢ thé hé quan thé F2, kiéu hinh phan ly theo ty 18 3:1; 15 chi thi SSR trong tong s6 28 chi
thi SSR cho sy da hinh gitta ching. Trong s6 d6 7 chi thi SSR RM6054, RM3870, RM3476,
RM5970, RM7801, RM7446 va RM3620 duoc chi ra 1a lién két chat vai locus eui ¢ khoang
cach di truyén tir 1.0 dén 7.1 ¢cM. Trong d6 hai chi thi RM3870 and RM3476 dang duogc st
dung dé dua gen eui tir dong IR91-1591-3 vao cac dong CMS thuong mai thong qua phuong
phép lai lai.

Trén co s& d6 chung toi lua chon 3 cap chi thi SSR 1a RM3780, RM7446 va RM3476 dé
xé4c dinh sy da hinh tao ra trong cac dong c6 thé c6 mit gen eui va cac dong khong c6 gen eui.
trong Céc duoc béo c4o tao ra sy da hinh giira cac dong bd me ¢6 va khong co gen eui. Dong
CMS - IR58025A (A) duoc sir dung lam dong ddi chitng &m khdng mang gen. Két qua chi ra
cac chi thi RM3780, RM7446 va RM3476 nhan dugc cac bing ADN dic trung ¢ cac dong
mang gen eui véi kich thude twong tng la 193 bp, 188 bp va 130 bp. Cac dong bb nhan dugc
céc bang ADN dic trung tuong Gng voi dong khéng mang gen eui. Két qua chi ra tat ca cac
dong kiém tra 1a 12A, L1, L2, 13, L4, L5 déu c6 chaa gen eui va cac dong bd R18 va R253
déu khéng mang gen. Két qua nay twong tng voi két qua khi st dung nhém chi thi STS ¢ trén
(hinh 3, hinh 4, hinh 5).

Hinh 3. Anh dién di phat hién
gen eui sir dung modi RM7446

100 bR

Hinh 4. Anh di¢n di phat hién
gen eui sir dung mdi RM3870

100 bp

Hinh 5. Anh dién di phat hién
gen eui sir dung méi RM 3476

11111

T6m lai: tat ca cac chi thi duoc lua chon déu co thé sir dung dé phat hién ra sy c6 mat
cuia gen eui. Tat ca cac dong CMS kiém tra 12A, L1, L2, I3, L4, L5 déu mang gen eui. Nhu
vay day s& la ngudn vat liéu rat quy gia trong chon tao giéng. Trong cac dong CMS & trén
ching t6i lwa chon dong 12A 1a dong me trong cac t6 hop lai lai. Pay 1a mot dong CMS trién
vong, kiém tra c6 mat gen thoat co bdng tuy nhién kha ning nhan phan ngoai kém. Véi muc
dich phat trién dong nay tro thanh 1 dong me dién hinh ¢ kha ning nhan phan ngoai tot
chdng t6i tién hanh danh gia cac dic diém ndng sinh hoc caa cac dong bd me va cac tdé hop
lai. Hon nira, dé khang dinh gid trj sir dung cua cac chi thi phan tir lién két chat vai gen eui
ching t6i str dung cac chi thi nay dé kiém tra lai sy c6 mit ciia gen eui trong céc quan thé
phan ly F2 va phép lai thuan nghich. Trong phép lai thuan nghich cac dong 12A va dong duy
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tri twvong ung 12B duoc lai voi cac dong 11A va 11B. Trong d6 dong 11A 1a 1 dong CMS
khéng c6 gen eui va kha ning nhan phan ngoai tét, 11B 1a dong duy tri tvong ung khdng c6
gen eui. Bong thoi quy luat di truyén cua gen eui ciing duoc phan tich.

2.2. Noi dung 2: Phén tich quy luét di truyén ciia gen eui

2.2.1 Pdnh gid mot so dic diém sinh truwéng phdt trién, dic diém nong sinh hoc ciia cdc
dong bo me va to hop lai

2.2.1.1 Thoi gian qua cdc giai doan sinh truéng cia cdc dong bé me va t6 hop lai trong vu
Xuan 2015

Thoi Ky sinh truong cua l0a bat dau tir khi hat lGa nay mam dén chin hoan toan dugc
chia lam 3 thoi ky: thoi Ky sinh truong sinh dudng; thoi ky sinh truong sinh thuc; thoi ky
chin. Thoi gian sinh truéng caa cay lda dai hay ngan l1a do thoi ky sinh trudng sinh dudng
quyét dinh, hai thoi ky sau hau nhu khong thay d6i. Két qua theo ddi thoi gian qua cac thoi ky
sinh truong duogc thé hién ¢ bang 3.1.

Trong diéu kién vu Xuan 2015 ching t6i tién hanh gieo cac dong bé me va to hop lai
ngay 19/1, cay ngay 23/2 nén tudi ma la 35 ngay. Thoi gian tir gieo dén trd dao dong tir 88-
104 ngay, dong R18 c6 thai gian tir gieo dén trd dai nhat (104 ngay) dong thoi co thoi gian
sinh trudng ciing dai nhat (133 ngay). Thoi gian trd dai nhat 1a dong me 12A va ngan nhat 1a
t6 hop lai 12A/R18.

Béang 4.1 Thoi gian qua céc giai doan sinh trwéng vu Xuin 2015

Tén dong, | Tudi | Thai gian tir gieo - X Thei gian sinh
t6 hop Igi ma dén %rﬁ (ngégy) Tht gian tro (ngay) truﬁ’ngg (nhgay)
11A 35 99 8 130
11B 35 97 7 127
12A 35 90 10 122
12B 35 88 9 120
R18 35 104 7 133
R253 35 102 6 129
11A/12B 35 92 7 123
12A/11B 35 94 7 126
12A/R18 35 101 6 131
12A/R253 | 35 100 6 129

3.2.1.2. Pdc diém néng sinh hoc va tinh duc ciia cdc dong bé me va t6 hop lai

Theo ddi danh gia vé dic diém tinh duc cho thay: Hai dong 11A, 12A va 2 té hop lai
11A/12B, 12A/11B la bat duc. Hai dong B va 1 té hop lai gita 12A/R18 14 hitu dyc. Pa s cac
dong va céc td hop lai c¢d sé la/than chinh 1a 14,0 hodc 15,0 riéng dong R18 c6 s6 14 nhiéu
nhat 16,0 14 ddng thoi chiéu cao cay ciing dai nhat dat 104,1+2,1cm, chiéu cao cay thap nhat
la dong 11A cao 67,2+2,6cm. S6 nhanh hitu hiéu dat tir 3,8-6,3 cao nhét 1a té hop 12A/11B
dat 6,3 nhanh (bang 3.2).
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Béng 3.2: Pic diém ndng sinh hec va tinh duc cia cac dong bé me va té hep lai vu

xuan 2015

Tén dong, t6 bjc diem Sé la/than | Chiducaocdy | Sé nhanh

hop lai tinh duc chinh (13) (cm) hitu higu
11A Bt duc 15,0 67,2£2,6 5,9
11B Hiru duc 15,0 78,621,5 5,3
12A Bat duc 14,0 87,5432 45
12B Hiru duc 14,0 93,3118 3,8
R18 Hiru duc 16,0 104,142,1 5,2
R253 Hiiu dyc 15,0 98,4+2,7 5,4
11A/12B Bt duc 14,0 71,4527 6,1
12A/11B Bt duc 14,0 76,742,6 6,3
12A/R18 Hiru duc 15,0 95,2425 5,7
12A/R253 Hiru duc 14,0 91,7426 5,3

Trong ndi dung ctia két qua nghién ctru ndy chung t6i dic biét quan tdm tGi chiéu
dai c6 bong vi né thé hién mirc d6 trd nghen dong hay mirc do trd thoat ciia dong hay cua to
hop ma chung t6i nghién ciru. Thong qua do dém chi tiéu nay ching t6i c6 thé biét dugc bicu
hién di truyén cua tinh trang thoat cd bong tir d6 phan tich duoc quy luat di truyén cua gen
nay. Panh gia mot s6 dic diém nong sinh hoc ctia cic dong bd me va to hop lai vu xuan 2015
chung t6i thu dugc két qua ¢ bang 3.3.

Bang 3.3 Pic diém néng sinh hoc ciia cac dong bé me va té hop lai vu xuéin 2015

Téndong, to | Chiéu daibong | Chiéudaicé | Chiéudaila | Chiéu réng
hop lai (cm) bdng (cm) dong (cm) la dong (cm)
11A 20,4 -9,4+0,23 37,3 2,1
11B 18,5 3,3+0,31 36,1 2,1
12A 27,8 -0,2+0,40 35,3 19
12B 26,4 4,4+0,33 33,4 19
R18 26,3 8,2+0,50 31,6 2,0
11A/12B 23,6 -9,1+0,21 30,4 2,1
11A/12B//12B - -4,7+1,17 - -
12A/11B 24,1 -8,9%0,32 28,7 2,0
12A/11B//11B - -4,5+1,31 - -
12A/R18 27,2 2,3+£0,24 25,6 2,1
12A/R352 26,8 2,0+0,40 24,5 2,0

Két qua cho thdy: chiéu dai bong dao dong tir 18,5-27,8cm, dong 12A c6 bong dai
nhét 27,8cm tiép dén la dong 12B, R18. Dong 11A va 12A 1 hai dong bat duc dyc di truyén
té bao chat nhung c6 mirc d6 trd thoat ciia co bong rat khac nhau, dong 11A trd bong nghen
dong rat nhiéu -9,4+0,23cm trong khi d6 dong 12A ¢6 béng gan nhu trd bong thoat hoan toan
-0,2+0,40cm. C4c t6 hop lai thuan, lai nghich va lai tro lai gita cac dong 11A, 11B va 12A,
12B cho mirc do trd thoat c6 bdng bién dong nhidu dic biét 12 khi lai tré lai (BC1F1) cu thé td
hop lai 11A/12B muc d6 nghen dong la -9,1+0,21cm, 12A/11B mac d6 nghen dong la -
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8,9+0,32cm. Cac dong B va t6 hop lai 12A/R18 déu trd thoat cd bong tir 2,3+0,24 -
4,4+0,33cm.

So sanh muc d6 trd nghen dong giita con lai F1, BC1F1 va cac dong A cho thay: con
lai F1 ¢6 mirc d6 trd bdng nghen dong twong duong véi dong trd bdng nghen dong nhiéu nhét
va nguoc lai. O BC1F1 thi ¢6 biéu hién nhu & dang trung gian giira dang thoét c¢6 bong va
nghen dong.

A ! ‘ﬁ o ;""g-" =
Dong 12A: trd thoat co bong
Hinh 6: Sir tré bong ciia cac dong CMS nghién ctru

Dong 11A: trd bong nghen dong

Két hop céc két qua trén co thé két luan rang tinh trang thoat ¢ bong cua dong 12A la
do mét gen lan nam trong nhan diéu khién. Tuy nhién dé khing dinh mét cach chic chan,
ching t6i s& str dung chi thi phan tir lién két chat vai gen eui RM3870 dé phan tich kiéu gen.

2.2.2. Phan tich biéu hién di truyén gen thoat cé bong (eui).

RM3870 - chi thi SSR 1a mét chi thi dong troi do vay s& phan biét duoc ca thé di hop tu
va ddng hop tur. Két qua phan tich sir dung chi thi phan tir cho thdy con lai mang cip gen
chung caa bb va me

Hinh 7: Két qua kiéu gen con lai F1 cia cé4c té hop lai sir dung chi thi RM3870
12A: Dong me CMS — eui va R18; R253: Dong b - khéong eui
F11: F1 12A/R18; F12: F1 12A/R253

2.2.2.1. Phén tich kiéu hinh

Két qua do dém va danh gid muc do trd thoat co bdng cua con lai F1 trong phép lai
thuan va nghich cho thdy 100% sé cay khong thoat c6 bong ¢ con lai F1. Két qua nay cho
chiing ta thay tinh trang thoat c6 bdng 1a lan so véi tinh trang khdng thoat c6 bong hay nghen
dong (bang 3.4). Bang s6 liéu nay chung t6i khong theo ddi va danh gia ty & cay thoét cd
bong cua to hop lai 12A/R18. Td hop lai F1 ndy thé hién tinh duc 1a hitu duc, hon nita cac
dong B va to hop lai 12A/R18 déu trd thoat ¢ bong tir 2,3+0,24 - 4,4+0,33cm (bang 3.1),
diéu nay cho thay sy thoat c6 bdng & dong nay do gen eui kiém soét hay khong la khong xac
dinh duoc. Va néu cho té hop lai F1 nay tu thu thi thé hé F2 phan ly trd thoat c6 bong hay
nghen dong cling khong xac dinh dugc la gen eui quy dinh hay khong. Trén co s¢ d6 chlng
t6i chi tién hanh phan tich kiéu gen sir dung chi thi phan tur.
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Bang 3.4. Ty & cay thoat cé bong cia con lai F1 va BC1F1

T4 he S6 cay theo | S6 cay thoat | Sé cay khong | Ty 1é cay thoat
P doi cdbong | thoatcdbong | cb bong (%)
12A/11B 100 0 100 0
11A/12B 100 0 100 0
12A/11B//11B 100 0 100 0
(BC1F1)
11A/12B//12B 100 49 51 49%
(BCIF1%)

Tién hanh do dém va thong ké mirc do trd thoat co bong & thé hé lai trg lai cho thay: &
t6 hop 11A/12B//12B khi do dém 100 cay c6 49 cay thoat ¢ bong, 51 cay khong thoat. Ty 1&
cay thoat co bong/cay khong thoat 1a 0,96 : 1 xap xi ty lé ly thuyét 1:1. O t6 hop
12A/11B//11B do dém 100 cay thi déu khdng thoét.

Két hop tir cac két qua trén co thé két luan rang tinh trang thoat c6 bong cua dong 12A
la do mot gen lan nam trong nhan diéu khién. Tiép tuc, chlng t6i s& str dung chi thi phan tir
lien két chat véi gen eui RM3870 va RM3476 dé phan tich kiéu gen.

2.2.2.2 Phan tich kiéu gen
Phép lai thugn nghjch BC1F1

Phan tich kiéu gen ¢ thé hé BC1F1 str dung chi thi phan tir & xac dinh sy c6 mat cua
gen eui (ki hiéu 1 E) va khong c6 gen eui ( non — eui, ki hiéu N); thu duoc két qua phan tich
Kiéu gen nhu sau: & t6 hop lai 11A/12B//12B ty 18 E:N 12 49:51 (1:1,1) (trong tong sé 100 cay
c6 17 kiéu gen ddng hop tir troi va 34 kiéu gen di hop tir va 49 mang gen lan), ty Ié nay ciing
xap xi ty 1& Iy thuyét 1:1 (hinh 8.2). Con & t6 hop 12A/11B//11B c6 34 kiéu gen dong hop tir
troi va 66 kiéu gen di hop tir (hinh 8.1). Viéc phan tich kiéu gen cho két qua twong ung véi
Kiéu hinh da phan tich & trén. Théng ké muc do trd thoat ¢ bong ¢ BC1F1 cho thay: ¢ té hop
11A/12B//12B khi do dém 100 cay c6 49 cay thoat c6 bong, 51 cay khong thoat. Ty Ié cay
thodt co bong/cay khong thoat 12 0,96 : 1 xap xi ty 18 ly thuyét 1:1. O t6 hop 12A/11B//11B do
dém 100 cay déu khong thoat.

500 bp

200 bp

Hinh 8.1 Két qua phan tich kiéu gen kiéu gen con lai ctia t6 hop lai 12A/11B//11B sir
dung chi thi RM3870
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500 bp

200 bp

Hinh 8. 2 Két qua phan tich kiéu gen kiéu gen con lai caa t6 hop lai 11A/12B//12B sir
dung chi thi RM3870 (Phan tich ¢ quan thé phan ly F2 cia té hop 12A/R18 va 12A/R253)

F2 sinh ra tir két qua tu thu tir to hop lai 12A/R18 va 12A/R253 duoc phan tich
kiéu gen ciing sir dung chi thi phan tir RM3870 va RM3476 tuong (ng. Két qua phan tich
quan thé phan ly F2 cua to hop 12A/R18 sir dung chi thi RM3870 cho thayti 18 kiéu gen tuong
g 1a (23:48:29) trong d6 23 kiéu gen dong hop tir troi va 48 di hop tir, 29 dong hop tir lan;
quan thé phan ly F2 caa t6 hop 12A/R253 sir dung chi thi RM3476 cho thiy ti 18 kiéu gen
tuong tng 13 (24:53:23) trong d6 24 kiéu gen dong hop tir troi va 53 di hop tir, 23 ddng hop tir
I3 (bang 3.5). Kiém dinh gié tri y* cho thay gié tri nay dat 1.02 va 0.20 twong ¢ng ¢ chi thi
RM3870 va RM3476 nho hon gia tri ¢2 1y thuyét 13 5.99. Nhu vay quan thé phan ly F2 cua to

hop 12A/R18 va 12A/R253 tuan theo quy luat phan ly 1:2:1 ciia Mendel vé kiéu gen eui.

Dua trén két qua thu nhan dugc c6 thé két luan rang quy luat di truyén cua gen eui ¢ dong

12A nay la do 1 gen lan quy dinh
Bang 3.5 : Sw phan ly caa chi thi SSR trong quan thé F2 (12A/R18)

Chi thi Téng Phan tich kiéu gen va kiéu hinh Gia tri 2
Cay khoéng co eui Cay c0 gen eui
Eui/Eui Eui/eui eui/eui
RM3870 100 23 48 29 1.02
RM3476 100 24 53 23 0.20

Hinh 9.1: Kiéu gen & quan thé phan ly F2 cia té hop lai 12A/R18
str dung chi thi RM3870
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Hinh 9.2: Kiéu gen & quan thé phan ly F2 caa té hop lai 12A/R253
st dung chi thi RM3476

3. KET LUAN VA KIEN NGHI
3.1. Két luan

1) Tat ca cac chi thi STS gom SAG011051 va SMRF19 va chi thi SSR gom RM3780,
RM7446 va RM 3476 déu cho da hinh giira dong cé va khong c6 eui

2) T4t ca cac dong kiém tra 12A, L1, L2, L3, L4, L5 déu chira gen eui

3) Pa danh gia dic diém ndng sinh hoc, hinh thai, tinh duc caa cac dong bé me (11A,
11B, 12A, 12B, R18) va té hop lai (11A/12B, 12A/11B, 12A/R18; 12A/R253)

+ Phan tich kiéu hinh

BC1F1 (12A/11B//11B) 1 100% nghen dong;

BCI1F1’ (11A/12B//12B) 13 49:51 (Thoat c6 bong : Nghen dong)

+ Phan tich kiéu gen:

12A/11B//11B cho ty 1€ 1a 34 Eui/Eui : 66 Eui/eui

11A/12B//12B cho ty 1€ 1a 17 Eui/Eui : 34 Eui/eui va 49 eui/eui

F2 cua 12A/R18 cho ty I¢ 1a 23 Eui/Eui :48 Eui/eui : 29 eui/eui

F2 cua 12A/R253 cho ty 1€ la 24 Eui/Eui :53 Eui/eui : 23 eui/eui

+ Gen eui do 1 gen lan quy dinh va tuan theo quy luat di truyén Mendel
3.2. Kién nghi

Céc dong lta & cac thé hé phan ly F2 va thé hé backcross chta gen eui 1a nguén vat liéu
quy phuc vu chon tao dong me lua lai tét. Can tiép tuc lai tao va danh gia & cac thé hé
backcross tiép theo cho dén khi tao ra dugc dong me méi.
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PHAN LAP VA TUYEN CHON CAC CHUNG VI KHUAN NOQI SINH CO KHA NANG
CO PINH PAM, PHAN GIAI LAN, TONG HQP IAATU CAY LUA

Pham Thi Hai', Nguyén Thi Son®, Nguyén Quang Thach'

ABSTRACT

Currently, application of endophytic bacteria which has capable of nitrogen fixing, phosphate
solubilizing, IAA synthesizing is one of effective solutions in agricultural production. Using this method,
chemical fertilizers are reduced; the environment is fresh and production cost is saved. Besides, the yield
and quality of crops are also increased. In this research, 30 endophytic bacterial strains were isolated on
RMR medium from stems, leaves and roots of rice in Gialam, Hanoi. The results indicated that three
endophytic bacteria strains N6, N15, N26 with the best ability of nitrogen fixing, phosphate solubilizing
and 1AA synthesizing were selected. All three strains showed the highest activity at pH=7 after 4 days
inoculation. At both 32°C and 37°C, the ability of nitrogen fixing is the best, while the optimum
temperature for phosphate solubilizing is at 32°C and 1AA synthesizing is at 37°C.

Keyword: nitrogen fixing, phosphate solubilizing, IAA synthesizing, rice endophytic bacteria

TOM TAT
Str dung céc chang vi khuan noi sinh ¢ kha ning ¢ dinh dam, phan giai 1an va tong hop indole-3-acetic
acid (IAA) 1a mot trong nhiing bién phép c6 hiéu qua trong san xuat néng nghiép hién nay. Bién phap nay
giam tai viéc sir dung qua nhiéu phan héa hoc, khong gay 6 nhidm mai truong, tiét kiém chi phi san xuét
nhung van dam bao chét luong ddng thoi van ting ning suit cay trong. Trong nghién ctru nay, 30 ching
vi khuan da dugc phan lap trén méi truong RMR (Rennie medium supplemented with rice extract and
malate) tir than, 14, r& cua cac gidng lda trong tai Gia Lam — Ha Noi. Két qua cho thy, ba chung N6,
N15, N26 c6 c4c kha ning ¢é dinh dam, phan giai 1an va tng hop IAA tét nhit. Ca 3 ching nay déu thé
hién cac hoat tinh néi trén cao nhat sau 4 ngay nudi ciy va tai pH =7. O nhiét d6 32°C va 37°C, cac chung
nay déu c6 kha nang c¢d dinh dam manh nhét. Tuy nhién, sy phan giai 1an manh nhat dién ra & 32°C va
t6ng hop IAA manh nhét ¢ 37°C.
Tir khéa: vi khuan néi sinh l0a, ¢é dinh dam, phan gidi lan, tong hop IAA

1. PAT VAN PE

Dé giam tai viéc stir dung qua nhiéu phan hda hoc trong san xuit lda, viéc sir dung céc
chung vi khuan néi sinh c¢6 cac kha niang ¢ dinh dam, phan giai 1an va tong hop 1AA 1a mot
trong nhirng bién phap c6 hiéu qua ma khdng gay & nhiém mai truong, tiét kiém chi phi san
Xuat nhung van dam bao chat lugng dong thoi van ting ning suit cay trong. Vi khuan noi
sinh 1a vi khuan trai qua phan I6n vong doi trong cay trong (Quispel, 1992). Vi khuan néi sinh
c6 thé dugc xem nhu 13 vi khuan tap trung trong mé thuc vat ma khong c6 nhiing dau hiéu
nhiém bénh hay hau qua tiéu cuc di véi cay cha (Schuluz va Boyle, 2005). Trén thé gidi,
nhiéu vi khuan néi sinh duoc tim thdy & r&, ving ré va than cdy lua nhu Azospirillum sp.,
Burkholderia sp., Enterobacter sp., Herbaspirillium sp., Klebsiella sp...(Koomnok et al.,
2007; Mano va Morisaki, 2008). O Viét Nam, dic biét & ving dong bang séng Ctru Long da
¢6 nhiéu nghién ciru va ang dung vi khuan noi sinh ¢ cay laa nhu phén 1ap dugc Burkholderia
vietnamiensi, Azospirillum lipoferum tir cdy lGa tréng & mién Nam Viét Nam (Van et al.,

' Hoc vién Nong nghiép Viét Nam
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1994; Cao Ngoc Diép et al., 2007). Tuy nhién, viéc nghién ctu vé céc loai vi khuan noi sinh
hitu ich trén cay lda trong & dong bang séng Hong chua duoc tap trung nghién ciu.

2. VAT LIEU VA PHUONG PHAP
2.1.Vat liéu
Than, ré 14 mau l0a tai Gia LAm

Héa chit: Con, HgCly, H20, Mg(SO4)s KH2PO4, K,HPO,, CaCl,, NaOH, Na,SOu,
(N H4)2SO4, Ca3(P04)3,. ..

2.2. Phuwong phap nghién ciu
2.2.1. Phan ldp cac ching vi khudn

Chon cac mau lta dang & giai doan ting trudng manh. Sau d6 rira cay laa dudi voi nuéc
chay cho sach dat bam & than va ré, bao quan & 4°C. Sau d6 cét roi than, 14 va ré ra thanh timng
doan nho, khir tring bé mat than, 14, ré lan lugt bang con 70% trong 3 phut, rira sach bang
nudc cat vo tring. Tiép dén cho HgCl, 0.1%, lic nhe trong 1 phdt, rira sach bang nuéc cat vo
trung. Lam tuong tu voi hydrogen peroxide (H202) 3%, sau d6 rira sach 4 lan bang nudc cat
v trung. Dé kiém tra vi sinh vat con sot lai trén bé mat than, 14, ré cay lda sau khi khir tring:
200 pl nudc cat vo trung da rira mau ¢ lan cudi cay 1én cac dia chira méi trudong Tryptone -
Yeast extract — glucose agar va i & 30°C trong 24 gid. Néu sau 24 gid, cac dia méi truong nay
khong xuat hién cac khuan lac thi cac mau than 14 ré da khu tring dat yéu cau. Mau than, 14
va ré sau khi da khir tring cho vao cdi vo trang, gid nhuyén, thém 1ml nuéc cit vo tring vao
cdi, tron déu va hut dich trich mau cho vao tube 1,5ml vo tring. Hat 50pl dich trich mau cho
vao dia méi truong RMR sau d6 ding que chang chang déu lén mat thach, u & 30°C trong
khoang 1-2 ngay. Sau 1-2 ngay, chon cac khuan lac (khac nhau vé hinh dang, mau sic, kich
thudc) tir dia moi trudng trén cay chuyén nhiéu lan dén khi cac khuan lac roi ra. Cdy cac
chang vi khuan da thuan vao éng nghiém chira méi truong RMR dic va giit & 4°C (Cao Ngoc
Piép, 2011)

2.2.2. Xdc dinh khd nang cé dinh dam bang phwong phdp Indophenol blue

Hut 0,5ml phan dich trong sau khi ly tim dich nudi vi khuan cho vao cac 6ng nghiém
d3 chira san 2ml nuéc cat khir tring cong véi 0,5 ml EDTA. Thém 1ml dung dich Phenol
nitroprusside va 2ml dung dich Sodium hypocloride vao mdi 6ng, tron déu dung dich bang
may Vortex. Dé 6n dinh ¢ nhiét do phong khoang 30 phit. Sau d6 tién hanh do OD & budc
song 636nm (OD636nm). Két qua do OD ctia cac dong vi khuan duge thay vao phuong trinh
d6 thi duong chuén, tir 46 suy ra dwoc ham lwong ammonium sinh ra trong dung dich (Page et
al., 1982)

2.2.3. Xdc dinh khd nang hoa tan lin bang phwong phdp acid ascorbi

Hut 0,5ml phan dich trong sau khi ly tim dich, nudi vi khuan cho vao cac 6ng nghiém
da chira sin 3 ml nuéc cit khir trung. Sau d6 nhé 4ml hdn hop thude thir (H,SO4 5N,
K(SbO)C4H406.1/2H,0, (NH4)§M07024.4H,0,Acid Ascorbic 0,1M), tron déu dung dich bang
may Vortex. Dé 6n dinh ¢ nhiét d6 phong khoang 30 phiit. Sau d6 tién hanh do OD ¢ budc
song 880 nm (OD880nm). Két qua do OD ciia cac dong vi khuan duoc thay vao phuong trinh
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dd thi duong chudn, tir d6 suy ra dugc ham lugng PO,> trong dung dich (Murphy and Riley,
1977) (Cao Ngoc Diép, 2011)

2.2.4. Xdc dinh khd néng tong hop 1AA cia vi khudn bang phwong phdp Salkowski

Hat 1ml phan dich trong sau khi ly tam lanh (4°C) dich nudi vi khuan cho vao céc éng
nghiém chira sdn 2ml thudc thir Salkowski (H,SO, 10,8M va FeCls), tron déu bang may
vortex. U hdn hop trén trong t6i 10-15 phut dé phan &ng xay ra hoan toan. Tién hanh do OD ¢
budc song 530nm (OD530nm).

Két qua do OD cua cac dong vi khuan dugc thay vao phuong trinh d6 thi duong chuan
IAA, tir d6 suy ra dugc ham lugng IAA sinh ra trong dung dich (Glickmann va Dessaux,
1995)

2.2.5. Khdo sat anh hwéng cia thei gian nudi cdy, nhiér dé, pH dén hoat tinh cé dinh dam,
phan gidi 1an, tong hep 1AA ciia cac ching vi khudn tuyén chen.

Céc chang vi khuan dugc nubi cay trén cac moi truong Burk khong dam, NBRIP, King
B trong 1; 2; 3; 4; 5; 6 ngay, & cac dai nhiét do 25; 32; 37; 45°C, & céc dai pH, 5; 6; 7; 8; 9
lic 120 vong/phut. Sau d6 tién hanh kiém tra cac hoat tinh ¢ dinh dam, phan giai 1an, téng
hop 1AA cua céac chang vi khuan tuyén chon.
2.2.6. Khdo sat @nh hwéng ciia méi trwong, nhiét dé, pH dén khd ndng sinh trwéng, phat
trién ciia cac ching c6 khd néng cé dinh dam, phan gidi 1an, téng hep 1AA cao

Céc chung vi khuan dugc nudi cdy trén 3 loai méi trudng khac nhau Nfb, King B, Fallik
& cac dai nhiét do 25; 32; 37; 45°C, & cé4c dai pH 5; 6; 7; 8; 9, lac 120 vong/phat. Tién hanh
do OD 660nm sau 48h nuéi ciy dé kiém tra kha niang sinh truéng cua cac chang vi khuan
tuyén chon.
3. KET QUA
3.1. Phan lap céc ching vi khuan

Tur than, 14 ré cia cAc mau lua di phéan 1ap dwoc 30 ching vi khuan trén méi truong
RMR gém 13 chung tir mau ré, 10 chung tir than va 7 chung tir mau 14. Pac diém khuan lac
va té bao ciia cac ching duoc thé hién dudi bang sau.

Bang 1: Pic diém khuin lac va té bao cia cac chiing vi khuan phan lap dwoc

Ngudn Pic diém khuén lac B?ngem

TT Chang phéan - y £ 280
lap  Hinhdang KICh B2 mat khuan lac Mep Que ngin

: : thwoéc : : khuan lac

1 N1 La Tron déu 1,5  Trang trong, c6 nhan Bang phing  Que ngan
2 N2 L& Trondéu 1,5 Trang trong, nhay Bang phang  Que ngan
3 N3 L& Tron déu 1 Trang duc,c6 nhan Bang phang  Que ngan
4 N4 L& Tron déu 1 Tring duc Bang phing  Que ngan
5 N5 L& Khong déu 1,5 Tring duc Nhin Que ngén
6 N6 L& Tron déu 2 Trang trong, nhay Bang phang  Que ngan
7 N7 L& Tron déu 2 Tring duc, ¢6 nhan Bang phing  Que ngan
8 N8 Than Tron déu 1 Tring trong Nhin Que ngan
9 N9 Than Tron déu 1 Trang duc Bang phang  Que ngan
10 N10 Than Khong déu 1 Trang trong Bang phang  Que ngan
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11 N1l Than Trondéu 1,5 Trang duc Nhin Que ngan
12 N12 Than Khong déu 2,5 Tréng trong Bing phang  Que ngén
13 N13 Than Trondéu 1,5 Tréng trong Nhin Que ngén
14 N14 Than Khéng déu 2 Trang duc Bing phing  Que ngén
15 Ni15 Than Trondéu 1,5 Tréng duc Bing phing  Que ngén
16 N16 Than Trondéu 15 Tring duc,c6 nhan Nhiin Que ngén
17 N17 Than Tron déu 2 Trang trong, nhay Bang phang  Que ngan
18 N18 Ré Tron déu 1 Trang duc Nhin Que ngan
19 N19 R& Tron déu 1 Tréng duc Bing phing  Que ngén
20 N20 Ré& Trondéu 1,5 Trang duc,co nhan Nhin Que ngén
21 N21 Ré Trondéu 1,5 Trang trong Nhin Que ngan
22 N22 R& Trondéu 1,5 Tring trong, lan Bing phing  Que ngén
23 N23 Ré& Tron 2 Trang trong Bang phang  Que ngin
24 N24 Ré Tron déu 1 Tring duc Bang phang  Que ngin
25 N25 Ré Tron déu 2 Trang duc, lan Bang phang  Que ngan
26 N26 Ré Trondéu 1,5 Trang duc Nhin Que ngan
27 N27 Ré Tron déu 1 Tring trong, c6 nhan ~ Bang phang  Que ngan
28 N28 Ré& Tron 1,5 Tring trong, nhay Bing phing  Que ngén
29 N29 Ré Tron 2 Trang duc,co nhan Nhin Que ngan
30 N30 Ré tron déu 1 Tring duc Que ngin

Nhin

Hinh 1: Hinh anh khuan lac caa chiing N6, N26
3.2. Kha ning ¢ dinh dam cia c&c chiing vi khuan

Tir 30 chung vi khuan phan lap duoc da tuyén chon duoc 19 ching c6 kha ning ¢ dinh
dam. C6 5/19 chang c6 kha ning tong hop NHs* manh 1a chiang N15 (1,797mg/l), N26
(1,526mg/1), N9 (1,429mg/l), N28 (1,243mg/l), N2 (1,187mg/I)/I.

3
E __
E%’llnlllllllllh.llll )

Hinh 2: P6 thi biéu hién ham lwong NH, téng hop ciia cic chiing vi khuin

Hinh 3: Kha ning tong hep NH, caia cac chiing vi khuan
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3.3. Kha ning phan gidi 1an ctia cac chiing vi khuan

Két qua khao sat kha ning phén giai 14n cua 30 chung vi khudn cho thiy 19 ching ¢
kha ning phan giai 1an. 19 chung vi khuan déu c6 kha ning phan giai lan trong d6 co cac
chung N6, N26, N23, N21 c6 kha ning phan giai 14n manh nhit twong ung 13 7,784mg/I;
6,992 mg/l; 6,014mg/1; 4,197mg/l. Két qua ndy thdp hon rat nhidu so véi nghién ctru ciia Ling
Ngoc Dau (2006) vé cac ching vi khuin noi sinh phan 14p tir than va r& cdy lua mua cao san

trén moi truong Nfb véi luong 1an hoa tan cao nhat dat téi 1334,51mg/1.
4 N

Ham luong
PO4* (mg/)

Hinh 4: Ham lwong PO, phan gidi ciia cic chiing vi khuén

Hinh 5: Khi ning phan giii lan ciia cic chiing vi khuin

3.4. Kha niing tong hop IAA

Nhan thiy, cac chung vi khuan déu c6 kha ning sinh tong hop IAA, ham luong IAA
sinh ra dao dong tir 3,75 dén 14,67mg/l. Cac chung N15, N26, N6 c6 ham lugng IAA manh
nhét twong Gng véi 14,67mg/1;13,52mg/l; 12,92mg/l. Kha ning sinh tong hop IAA caa nhiing
chang vi khuan phan lap duoc thip hon cac ching vi khuan phan lap duoc tir ré va than cay
[Ua phén lap trén moi truong Nfb cia Lang Ngoc Dau (2006) (15,61mg/l).
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Hinh 6: Ham hrong IAA tong hop ciia cic chiing vi khuin

3.5. Anh huéng cia thoi gian nudi cy, nhiét dd, pH dén khé niing ¢ dinh dam, phan
giai lan va tong hop 1AA cia cac chang vi khuan tuyen chen

3.5.1. Anh hwong ciia thoi gian nudi cdy dén khd nang cé dinh dgm, phan gidi 1an va téng
hep 1AA cia cac ching vi khuan tuyén chen
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Thoi gian nudi cdy c6 anh huong Ién dén kha ning sinh ¢d dinh dam, phan giai lan va
t6ng hop 1AA cia 3 ching vi khuan. Hoat tinh cua cac chung vi khuéan ting theo thoi gian tir
ngay ther hai dén ngay thir 4 sau dé lai giam dan va dat gié tri cao nhat ¢ ngay tha 4. Ham
lwong NH," téng hop cua chung N15 dat 1,807mg/l va ching N26 dat 1,529mg/I. Ham lugng
PO,¥phan giai cua ching N6 dat 7,907 mg/l, chung N26 dat 7,050 mg/l. Ham lugng IAA cua
chung N6 dat 13,58 mg/l, chung N15 dat 15,42, chung N26 dat 14,50mg/I

Hinh 7: Anh hwéng cia thoi gian dén kha Hinh 8: Anh hwéng cia thoi gian dén

niing tdng hop NH4 + cia c4c chiing vi kha ning phan giai l1an caa cac ching vi
khuén tuyén chon. khuén tuyén chon.
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Hinh 9: Anh hwéng cia thoi gian dén kha niing tong hep IAA cia cac chiing vi khuan
tuyén chon

3.5.2 Anh hwéng ciia nhiét dp dén kha néing cé dinh dam, phan gidi lan, tong hop IAA ciia
cdc chiing vi khudn tuyén chon

Két qua nghién ctiu cho thay nhiét do c6 anh huong téi kha nang c¢b dinh dam, phan giai
lan, tng hop IAA cua cac ching vi khuan. Nhiét doi thich hop cho kha ning c¢b dinh dam
cua chung N15 13 32°C, chung N26 14 37°C. C4c chung c6 kha ning phéan giai 1an manh nhét
tai 32°C. Ba chung vi khuén tong hop IAA cao nhat ¢ 37°C.

Hinh 10: Anh hwéng cia nhiét d§ dén Hinh 11: Anh hwéng cia nhiét d9 dén
kha ning c¢6 dinh dam cia cac chingvi  niing phén giai 1an cia cac chiing tuyén
khuan tuyén chon chon

g ™ -~
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§ Nhiét dé (°C) J Nhiét dé (°C)
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Hinh 12: Anh hwong ciia nhiét d9 dén kha ning tong hop IAA ciia cac chiing vi khuin

tuyen chon

3.5.3 Anh hwéng ciia pH dén kha néng cé dinh dam, phin giai lin va tong hop IAA ciia
cdc chiing vi khudn tuyén chon

Tir d6 thi ta nhan thy ca ba chung vi khuan déu c6 kha ning ning cb dinh dam,
phan giai 1an va tong hop IAA manh nhat tai pH =7, ndng d6 NH," cua chung N15 dat
1,714mg/l, chung N26 dat 1,524mg/l. Nong d6 PO, phan giai cia chung N6 dat
5,456mg/l, ching N26 dat 6,973mg/l. Nong do 1AA tong hop cua cac chung dat duoc lan
luot 12 N6: 12,42mg/l, N15: 14,92mg/l, N26: 13,83mg/I.

Hinh 13: Anh hwéng cia pH dénkha ~ Hinh 14: Anh hwéng ciia pH dén kha ning

niing ¢6 dinh dam cia céc chiing vi phan giai lan caa cac ching vi khuan tuyén
khuan tuyen cheon chon
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Hinh 15: Anh hwéng cia pH déq kha nang téng hop TAA cua
cac chingvi khuan tuyén chon
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4. KET LUAN

Trén moi truong RMR, tir cac by phan ré, than, 14 lua da phan lap duogc 30 chung vi
khuan noi sinh gdm 13 chang tir mau r&, 10 ching tir than va 7 ching tir mau 14.

Di danh gia dugc kha ning cb dinh dam, phan giai 14n, sinh IAA cua cac chung phan
1ap duoc va tuyén chon dugc 3 ching c6 cac hoat tinh cb dinh dam, phan giai lan, sinh IAA cao
nhat: N6, N15, N26.

Ca 3 chung déu cho hoat tinh cé dinh dam, phan giai 1an, tong hop 1AA cao nhit ¢ sau 4
ngay nudi cdy, pH =7. Cac chung déu cé dinh dam manh nhét tai 32°C. va 37°C, phan giai lan
manh nhat tai 32°C, tdng hop IAA manh nhit tai 37°C.

LOI CAM ON

Chuing t6i xin chan thanh cam on GS.TS Cao Ngoc Diép di hd tro phuong phap nghién ciu
dé cong trinh dwoc hoan thanh.
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PHAN LAP VA TUYEN CHQN CAC CHUNG NAM MOC ASPERGILLUS SPP.
SINH TONG HOP ENZYME INVERTASE

Pham Thuy Trang', Nguyén Thi Thu', Nguyén Dic Thai',
Théi Thi Ha Phwong’, Ping Quang Canh'

ABSTRACT

Invertase (B-fructofuranosidase E.C.3.2.1.26) catalyzes the hydrolysis of sucrose to glucose and fructose
so it is mainly used in the food industry. This study was conducted to isolate and screen fungal strains
Aspergillus spp. which have invertase activity and study some biochemical characterization of invertase
enzyme. From different samples, we isolated 16 fungal strains which have the ability synthesis invertase
enzyme with O1, L1.2 expressing highest activity. Strains O1 and L1.2 produced high levels of invertase
enzyme under optimized culture conditions at an optimum temperature 35°C, pH 6,5 with ure as nitrogen
source and sucrose as carbon source. Enzyme invertase of strain O1 exhibited optimum at temperature
50°C, pH 5,5; strain L1.2 exhibited optimum at temperature 40°C, pH 6. This research showed that the
activity of this enzyme increases as additional Mn?*.

Key word: Invertase enzyme, Aspergillus spp., , enzyme activity,

TOM TAT
Invertase (B-fructofuranosidase E.C.3.2.1.26) la enzyme c6 kha nang xuc tac phan ung thuay phéan sucrose
thanh glucose va fructose nén dugc ung dung nhiéu trong cdng nghiép thuc pham. Nghién ctru ndy nham
muc dich tuyén chon cac chung nim méc Asperglllus spp. ¢6 kha nang sinh enzyme invertase va khao sat
mot sé dac tinh cua enzyme nay. Tir cAc ngudn mau khac nhau chung t6i da phan lap dwoc 16 chung c6
kha ning tong hop enzyme invertase trong dé ching O1, L1.2 biéu hién hoat tinh invertase cao nhat. Hai
chang O1 va L1.2 ¢6 kha ning sinh tong hop enzyme tét nhat ¢ 35°C va pH 6,5 véi ngudn nitrogen 1a
urea ddi vai chiung L1.2 va NaNO; ddi véi chung O1, ngudn carbon 1a sucrose dbi voi ching L1.2 con
vé6i O1 1a fructose. Enzyme invertase cua ching O1 hoat dong t6i wu & 50°C, pH 5,5; ddi vai ching L1.2
enzyme nay hoat dong tét nhat ¢ 40°C, pH 6. Két qua nghién ctru cho thay hoat tinh cia enzyme nay ting
1én khi bé sung Mn?*,
Tir khoa: Enzyme invertase, Aspergillus spp., hogt tinh enzyme,

1. PAT VAN PE

Invertase (EC3.2.1.26) la mot enzyme thudc ho GH 32 cua glycoside hydrolase (Alberto
et al. 2004), n6 con duogc biét dén véi cac tén goi khac nhu: B-fructofuranosidase, saccharase,
glucosucrase, sucrase, B —fructosidase. Invertase c6 kha nang xuc tac phan tng thuy phén
sucrose thanh glucose va fructose (ti 1€ 1:1) goi la dwong nghich dao. Invertase dugc sir dung
rong réi trong cong nghiép thuc pham dic biét 1a nganh san xuat banh keo va nudc giai khat
do dudng nghich dao ngot hon va it két tinh hon so véi dudng sucrose. Ngoai ra, invertase
con dugc ung dung trong san xuét duong fructooligosaccharide (FOS) — 1a loai duong c6
chic nang lam giam cholesterol, phospholipid va triglycerides trong mau, ciing nhu lam giam
huyét ap tam truong (Nguyen et al, 2005). Invertase 1a mot enzyme dugc thu nhan tir nhiéu
ngudn khac nhau nhu thuc vat, vi khuan, nAm men Saccharomyces va mét sé vi nim nhu
Aspergillus niger (Rubio va Navarro, 2006). Tuy nhién nghién ciru trong nuéc vé cac ching
Aspergillus sinh téng hop invertase con hanché nén ching toi thuc hién nghién ciu ndy nham

' Hoc vién Nong nghiép Viét Nam
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muc dich phan 1ap, tuyén chon céc ching nam méc Aspergillus spp. c6 kha ning sinh enzyme
invertase va khao st mét so6 dac tinh caa enzyme nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu thi nghiém

Vit liéu phan 1ap ndm méc: cac chung nim méc dugc phan Iap tir cac ngudn vat liéu
khéac nhau: mau Ia muc, lac, gao, t6 ong moc, vo chanh duoc lay tir cac khu vuc va dia diém
khac nhau: Ha Noi, Nam Dinh.

2.2. Phwong phap nghién ciru

Céc chang nim méc Aspergillus dugc phan lap theo phuong phap Ulster (Bui Xuén
Dbong, Nguyén Huy Vin, 2000) trén loai méi truong phan lap 1a PDA va Czapek-Dox. Sau d6
lam thuan bang cach cy truyén trén méi truong PDA. Céc chung nAim méc Aspergillus duoc
nudi lic trong mdi trudng Czapek-Dox long pH 5.5 (Sigma- M¥), toc do lac 150 rpm, nhiét do
35°C, mat do tiép gidng 10° bao tir cho 100ml méi trudng 1&n men. Sau 3 ngay nudi ciy thu
dich nudi dem li thm 10000 rpm ¢ 4°C trong 20 phat. Phan dich long thu dwoc sau li tam s&
dugc dua di thir hoat tinh enzyme invertase. Dya vao nguyén ly enzyme invertase c6 kha nang
thuy phan lién két B-1,2 glucoside cua sucrose san pham la glucose va fructose ti 1¢ 1:1. Hoat
tinh twong d6i ciia enzyme invertase dugc xac dinh bang phuong phap khuéch tan dia thach:
phuong phap nay st dung thudc tha TTC 0.1% (2,3,5- triphenyl tetrazolium chloride trong
NaOH 0,5M). buong khue (glucose) sinh ra tir qué trinh thuy phén sucrose cua enzyme
invertase s& khir TTC thanh triphenyformazon ¢6 mau hdng, luong triphenyformazon ti 1¢
thuan véi luong duong khir sinh ra. Giéng thach dugc duc trong méi trudng co chit sucrose
3% trong dém natri acetate 50mM pH 5,0. Cho 100pl dich enzyme thd vao vao giéng dé qua
dém & nhiét 6 phong. Thudc thir TTC duoc thém vao bang cach phun 1&n mat thach va
trong bong téi 20 phat, rira dém acetate 0,1M pH 5,0. Enzyme invertase khuéch tan vao dia
thach san pham thuy phan cia né duoc khing dinh bang sy xuét hién vong do quanh giéng.

Phuong phap so mau DNS: U hdn hop phan @ng gom 200pl enzyme thd, 500ul dung
dich sucrose 5% va 300ul dém acetate 50mM pH 5,0 & 50°C trong 30 phuat (Bernfeld et
al.,1955). 1ml DNS (3, 5-dinitrosalicylic acid) duoc cho thém vao hdn hop trén va két thic
phan &ng bang cach ngdm ng nghiém trong bé nuéc sdi 5 phat. Sau khi 1am lanh bang nudc
t6i nhiét a6 phong dung dich phan tmg dugc dung dé xac dinh luong duong khir glucose sinh
ra bang cach do ODsgo.

3. KET QUA VA THAO LUAN.
3.1. Phan lap va tuyén cheon chiing vi sinh vét c6 kha ning sinh invertase

Tir cac nguodn vat liéu mau ching toi phan lap duoc 16 chung nAim méc c6 dic diém
giong véi Aspergillus trong d6 c6 8 chung khuan lac ¢6 mau den 8 ching khuan lac ¢6 mau
xanh réu, vang luc. Cac chung nim mdc duoc lam thuan va nudi long lic trong méi truong
Czapek-Dox trong 3 ngay ¢ 35°C v&i mat do 10° bao tir/ 100ml méi trudng. Sau 3 ngay nudi
thu dich enzyme thd tién hanh xac dinh hoat tinh bang khuéch tan dia thach voi co chat
sucrose va thudc thir TTC 0.1%. Két qua duoc trinh bay tai bang 1.
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Bang 1. Két qua kha ning tong hop enzyme invertase cia 16 chiing nAm méc trén
moi trueong Czapek-Dox

Chung Puwong kinh Chung Puwong kinh
vong hoat tinh (mm) vong hoat tinh (mm)

01 23.67+0.47 G0.2 18.33+0.47
02 9.00+0.82 L1.1 12.67+0.47
03 10.67+0.47 L1.2 22.33+0.47
04 14+0.82 L1.3 6.00+0.82
L1 14.33+0.47 L1.4 13.67+0.47
LB 9+0.82 PL2.1 13.67+0.94
G2.2 21.33+0.47 PL2.2 12.67+0.47
G2.1 14.33+0.94 243 4.33+0.47

Chuing t6i nhan thay cac ching nAm moc biéu hién kha nang thiy phan sucrose khac nhau,
trong s6 16 chung nam moc tham gia khao sat, c6 2 chung bicu hién hoat tinh invertase manh
nhat 1a O1 va L1.2 v4i duong kinh vong phén giai sucrose tuong ¢tng la 23,67 mm va
22,33mm.

3.2. Anh hwéng ciia mot so yéu té dén kha niang tong hep invertase.
3.2.1. Anh hwéng ciia pH méi truong

Cac chung Aspergillus dugc nudi trén moi truong Czapek-Dox long véi cac pH thay doi tir
3 — 10. Sau 3 ngay nubi, dich nuoi dugc ly thm va thir hoat tinh phéan giai sucrose. pH moi
truong da anh huong toi kha nang sinh truong va tong hop enzyme invertase cia cac ching
nam mdc Aspergillus. Cac chung Aspergillus c6 kha ning sinh truéng va téng hop enzyme
invertae ¢ dai pH kha rong tir 3-9, trong d6 ving pH tir 5 — 6.5 1a thich hop nhat. Bdi vai ca
hai chiing nAm mdc thi pH tét nhat dé tong hop invertase 1 6.5 (hinh 1)

- 25
=
= 20
E -
= E 15
= e |01
§ = 10 i -
" - T . v
= .5 ; i #1112
#= 111; -
E .. i : i i &
h ':l k. - "4 G a3 . = -
= s - o T ¥ T T T T O T o s |
wr .y i
pH

Hinh 1. Anh hwéng ciia pH méi trwomg dén kha niing tong hop invertase
3.2.2. Anh hwéng cia nhigt dg
Céc chung nam méc Aspergillus duoc nuéi trén méi truong Czapek — Dox long véi pH 6.5
& cac nhiét do: 25, 30, 35, 40, 45°C. Sau khi nudi 3 ngay thu dich nuéi dem di ly tam dé thu
hoat tinh phan giai sucrose cua cac chung. Cac chang Aspergillus déu ¢ kha nang tong hop
invertase ¢ dai nhiét do tir 25 - 40°C, trong d6 ching O1 va L1.2 c¢6 kha niang tong hop
enzyme cao nhit & 35°C. Két qua nay phd hop véi két qua nghién ctu cua
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Madhanasundareswari va cong su (2015) khi nghién ciru san xuat va téi vu hoa céac diéu kién
phét trién cua chung nim méc sinh enzyme invertase. Tai nhiét do 45°C thi ca hai chung déu
khong con kha ning tong hop invertase.
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Hinh 2. Anh hwéng cia nhiét dd nudi ciy dén kha ning tong hop
invertase caa cac ching Aspergillus

3.2.3. Anh hwéng ciia mgt nguén carbon

Enzyme invertase 1a enzyme cam ang muén tong hop enzyme cam ¢ng can c6 4 diéu
Kién: c6 gen twong ung trong nhiém sic thé cua té bao, co diy du co chat twong tmg dé xay
dung céc phan tir enzyme, c6 ning luong can thiét cho su tong hop va phai c6 chat cam ang.
Néu khong co chat cam ung thi c6 da 3 diéu Kién trén ciing khong thé tong hop enzyme. Téng
hop enzyme chiu anh hudng Ién cia cac loai duong sir dung nhu ngudn carbon va co chét
cam ung sinh enzyme (Ottoni et al., 2012). Céc loai duong khac nhau nhu glucose, frucose,
sucrose va raffinose voi ndng d6 1% da duogc lya chon dé thu invertase theo nhur mé ta cua
Uma et al., (2010). Chang L1.2 san xut invertase nhiéu nht trong méi truong c6 dudng
sucrose la ngudn carbon. Két qua nay phu hop vai két qua nghién cau cia Uma et al., (2010)
khi nghién ciru san xuat, tinh sach va kha sat dic tinh enzyme invertase tir Aspergillus flavus
va két qua cua Ottoni et al (2012) khi nghién ctu téi wu hoa didu kién san xuét invertase tir
Aspergillus oryzea (hinh 3). Trong khi d6 véi chung O1 thi ngudn carbon tét nhat lai 1a
fructose tuy nhién véi nguén carbon 1a sucrose thi duong kinh vong hoat tinh ciing twong
duong chung L1.2.
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Hinh 3. Anh hwéng ciia ngudn carbon Hinh 4. Anh hwéng ciia ngudn nitrogen téi
khac nhau téi kha ning tong hop enzyme kha ning tong hop invertase
invertase

508



3.2.4. Anh hwéng ciia nguén nitrogen

Ngudn nitrogen va ngudn carbon 1 hai yéu t6 anh huéng dén sy ting truéng cua té bao

Vva san xuat enzyme cua cac chung vi sinh vat (Wen-Chang Chen, Chihsien Liu., 1996). Hai
chung O1 va L1.2 duoc nudi lic trén méi truong Czapek-Dox long & pH 6.5, nhiét do 35°C,
180 vong/phut, ngudn carbon la sucrose va thay thé ngudn nitrogen bang cac ngudn nitrogen
khéc nhau: urea, NaNOs, pepton va cao nam men. C4c ngudn nitrogen khao nghiém da anh
huong toi sy tong hop enzyme invertase cua chung O1 va L1.2 (hinh 4). Urea va NaNO;s la
ngudn nitrogen tét nhat cho su tong hop enzyme invertase caa cac chung Aspergillus thi
nghiém, trong khi d6 cao ndm nem lai cho két qua téng hop invertase ngoai bao kha thip mac
du sinh khdi nim ting truong manh. Két qua nay phd hop véi nghién ctu caa Ottoni et al
2012 khi nghién ctru téi wu hoa diéu kién san xuat invertase tir Aspergillus oryzea. Nguoc lai
Wang va Zhou (2006) cho thdy urea han ché ca céc hoat dong san xuat invertase va ting
truong sinh khéi cua chung Aspergillus sp.JN19 va cao ndm men duoc chon 1am nguén
nitrogen tét nhat. Mat khac, urea ciing dugce dung dé cai thién san lugng invertase san xuat tir
Saccharomyces cerevisiae (Ikram va Sikander 2007), trong khi Rajoka va Yasmeen (2005)
thdy ring NaNO; la ngudn nitrogen nghéo nhéat cho sutong hop B -fructofuranosidase
bai A.niger.
3.3. Mt s6 yéu t6 anh hwéng dén hoat tinh caa invertase
3.3.1. Anh hwong ciia pH dém

Enzyme invertase do cac chung Aspergillus tong hop cé giai pH hoat dong kha rong
(Nguyen Q D et al, 2005). Chung O1 hoat dong manh nhét ¢ pH 5.5. Két qua nay phu hop véi
nghién cuu ciia Nguyen.Q.D va cong su (2005) khi tién hanh tinh sach va kha sat mot sé
thuoc tinh caa of B-fructofuranosidase tur Aspergillus niger IMI1303386. Trong khi d6 chung
L1.2 hoat dong manh ¢ pH 6 (hinh 5)
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Hinh 5. Anh hwéng cia pH dém dén sur Hinh 6. Anh hwéng cia nhiét dd 1én hoat
phén giai sucrose ciia enzyme invertase tinh caa invertase.
3.3.2. Anh hwéng cia nhigt dg
Nhiét d6 anh huong téi cu tric va hoat dong cua enzyme, chinh vi vay biét duoc nhiét do
hoat dong téi wu ctia enzyme 1 yéu cau can thiét. Dich chiét enzyme thé cua cac chang O1 va
L1.2 dwoc xtr li cac nhiét do tir 30°C dén 80°C va kiém tra hoat tinh bang phuong phép
khuéch tan dia thach. Két qua (hinh 6) cho thay véi nhiét d6 t6i wu cho hoat tinh cia enzyme
invertase tho cua chung O1 va L1.2 twong ung la 50°C va 40°C. Sanjay va Sugunan (2006)
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cho ring enzyme nay hoat dong téi wu & 50°C, pH 5,0. Mot sb tac gia khac cho rang
invertases hoat dong t6i wu trong pham vi nhiét d6 rong 35-75°C tuy thudc vao ngudn goc caa
ching va thoi gian u (Kern et al.,1992). Nguyen et al., 2005 b&o céo nhiét do ti wu cua
invertase tir A. niger 1a 50°C. Gia tri nhiét d6 toi wu cua invertase cao hon duoc béo céo bai
nhiéu tac gia (Rubio et al.,2002; Guimaraes et al.,2007; Hussain et al.,2009) trong khi gia tri
thip hon (30°C) da duoc bao céo bai (Rashad et al.,2006).

3.3.3. Anh hwéng ciia mét sé ion kim logi

Cac ion kim loai (ndng d6 5 mM) da duoc thém vao hdn hop phan tng mot céch riéng
biét. Su thuy phan cua enzyme duoc do va so sanh véi mau ddi chitng khéng c6 ion kim loai
(Rahul Kumar va Balakrishnan Kesavapillai., 2012). Két qua cho thay cac ion kim loai c6 anh
huong kha manh téi hoat tinh cua invertase, hoat tinh dwoc biéu hién manh hon khi thém vao
cac ion Mn?* Na', hay Sn** ciing c6 tac dong dén hoat tinh invertase. Khi bd sung ion Na+
hoat tinh invertase tir chiung O1 giam dang ké so véi khi bd sung cac ion Cu?* Ca?* lon Zn?*
cling gay ¢ ché hoat tinh inertase tir hai chung. Cac nghién ctru khac ciing cho thay cac ion
kim loai tac dong rat khac nhau téi hoat tinh invertase san xuét tir cac ngudn khac nhau.
Shankar, Thangamathi, Rama, Sivakumar (2014) cho két qua ring enzyme invertase tir chung
ndm men Saccharomyces cerevisiae MK hoat dong téi wu khi c6 Ca®*, trong khi bi tuc ché
manh boi K*. Rahul Kumar va Balakrishnan Kesavapillai (2012) cho thiy enzyme nay duoc
tang hoat tinh véi ion Fe** , Mn*" |, nhung ion Cu?* Gic ché hoat tinh cua enzyme nay.
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Hinh 7. Anh hwéng caa ion kim loai Ién hoat tinh caa
enzyme invertase.

4. KET LUAN

Tir cac ngudn mau thu thap tir nhidu dia diém khac nhau ching ti phan lap da duoc 16
chung c6 hoat tinh enzyme invertase, trong d6 2 chung O1 va L1.2 ¢6 hoat tinh cao nhat. Biéu
kién moi truong thich hop cho kha ning sinh téng hop enzyme invertase cao nhit cua 2 chung
nay ciing di duoc xac dinh: Ngudn carbon va nitrogen tét nhat voi ching L1.2 va Ol twong
ung la : sucrose va NaNOg3 fructose va urea; pH va nhiét d¢ thich hgp cho hai chung nay sinh
trudng, phét trién 12 6,5; 35° C. Hoat tinh enzyme invertase biéu hién tét nhét tai nhiét do
40°C- 50°C va pH 5,5- 6. lon Mg?* da tang hoat tinh thuy phan cua enzyme invertase.
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