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LOT CAM ON

Cong trinh nghién ctiu nam trong hoat ddng xay
dung Phong Sinh hoc phén t giam dinh gen thuc
vat dat chudn ISO/IEC 17025:2017, thudc Tiéu du 4n
FIRST-AGI “Néang cao nang luc nghién ctiu, lam cht
cong nghé genom hoc (Genomics-assisted breeding
- GAB) va cong nghé chon giéng ting dung chi thi
phan tt (Marker-assisted backcrossing - MABC) dé
chon tao cac giong lia khang da yéu t6 ting pho véi
bién d6i khi hau”.
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Establishment of rice sampling protocols with the ISO/IEC 17025: 2017
standard for the identification of locus for target genes
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Abstract
ISO/IEC 17025 Standard (International Organization for Standardization/ International Electrotechnical Commission)
is considered as one of the most critical criteria for the international laboratory certification. In this study, the rice
sampling protocols have been successfully established for the testing of the identification of target genes. Particularly,
two methods in the field and laboratory have been classified. Among them, the steps of sample collecting and storage
in the field were highly recommended as much care as the process of sample receiving, storage and preparation from
the seed package in the laboratory. Our results could provide the rice sampling protocols according to the ISO/IEC
17025: 2017 standard, therefore, contribute to the establishment and operation of ISO/IEC 17025: 2017 certified
laboratory of the molecular biology for the plant gene(s) detection.

Keywords: ISO, rice, test, protocol, sampling

Ngay nhén bai: 24/10/2087
Ngay phan bién: 29/10/2018

Ngudi phan bién: TS. Huynh Véan Nghiép
Ngay duyét dang: 15/11/2018

THIET KE VA XAY DUNG BO CHi THI PHAN TU PHUC VU KIEM PINH
VA NGHIEN CUU DI TRUYEN SAM NGQC LINH (Panax vietnamensis)
Khuit Thi Mai Luong', Nguyén Thi Minh Nguyét!,
Chu Dtic Ha', Tran Thi Hoa My, Dinh Vin Phé?, Lé Huing Linh!

TOM TAT

St dung chi thi phan ti phuc vu kiém dinh va phén tich di truyén cac loai sam, dac biét la sdm Ngoc Linh
(Panax vietnamensis) 1a mot trong nhiing van dé dugc quan tim hién nay. Trong nghién ctiu nay, cac chi thi phan td
trinh ty lap don gian (SSR) phuc vu kiém dinh va phén tich di truyén kiéu gen saim Ngoc Linh da dugc thiét ké dya trén
co s¢ dii liéu tham chiéu hé gen nhan va luc lap ctia saim Han Quéc (Panax ginseng). Két qua da thiét ké dugce 600 chi
thi phén tt, 200 chi thi thiét ké tii trinh tu SSR ¢6 d6 lip cao dugc chon loc dé chay khao sat. Trong do, ba motif 1ap, bao
gom -AT-, -AA- va -TT- dugc danh gid la cac trinh tu 1dp phd bién nhit dugc thiét ké cho cic chi thi SSR. Két qua dién
di cho thdy, 134 chi thi SSR c6 kha ning khuéch dai doan trinh tu muc tiéu ctia P. ginseng va P. vietnamensis v6i kich
thudc bang tit 100 + 300 bp nhu thiét ké. Két qua ctia nghién ctiu nay sé cung cip nhiing thong tin co ban vé cac chi thi
phén t& phuc vu cong tac kiém dinh va phan tich di truyén céc loai sim Viét trong d6 c6 sdm Ngoc Linh.

T khoéa: Chi thi phan td, PCR, sdm Ngoc Linh, thiét ké

! Vién Di truyén Nong nghiép, VAAS; ? Vién Khoa hoc ki thuat Nong 1am nghiép Tay Nguyén (WASI)
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1. AT VAN DE

O Viét Nam, chi Panax duoc ghi nhan gom
4 loai chinh la sam Va Diép (P bipinnatifidus),
tam thdt hoang (P stipuleanatus), sim Lai Chau
(P. vietnamensis var. fuscidiscus) va saim Ngoc Linh
(P, vietnamensis) (Nguyén Tap, 2005). Trong d6, sam
Ngoc Linh dugc xdc dinh la cay thudc quy vé gia tri
sti dung cing nhu gid tri nguén gen. Phan than ré ctia
cay sam Ngoc Linh c6 chtta it nhat 50 saponin c6 tac
dung dugc ly quan trong (Duc et al., 1994). Dac biét,
saponin tach chiét ti sim Ngoc Linh da dugc ching
minh c6 tdc dung ting cuong kha nang mién dich va
ngan ngtia ung thu (Chu Dtc Ha va ctv., 2018). Véi
tac dung dugc ly va gia tri kinh t€ kinh t€ cao nhu
vdy, sam Ngoc Linh hién nay da va dang bi lam gia
mao. Vi vay, phan loai, kiém dinh va nghién ctu di
truyén chi Panax néi chung va sém Ngoc Linh néi
riéng dugc xem la bai toan cép thiét hién nay.

Bén canh phuong phap xac dinh va danh gia cac
loai thuc vat bing nhan dang hinh thai va phén tich
héa sinh, ky thuat chdn dodn bang chi thi phan tu
dugc xem la mot trong nhiing cach tiép can hién
dai, nhanh chéng va chinh xac nhat (Jo et al., 2017).
Trong d6, dua trén su phat trién ctia cong nghé giai
trinh tu thé hé mdi, thong tin di truyén (hé gen
nhan va hé gen t€ bao chit) ctia rat nhiéu loai trong
chi Panax da dugc xdc dinh mot cach cu thé. bay
dugc xem 12 moét hé tham chiéu rit quan trong dé
thiét ké va xdc dinh cac chi thi phén ti déc trung
nham phan loai va phén tich chinh xdc céc loai sdm
(Joetal., 2017).

Trong nghién ctiu nay, cac chi thi phan ti trinh
tu ldp don gian (Simple sequence repeat, SSR) st
dung trong kiém dinh sdm Ngoc Linh da dugc thiét
ké dua trén hé gen nhan va luc lap tham chiéu ctia P
ginseng (Jayakodi et al., 2018; Kim et al., 2012; Um
et al., 2016). Sau do, kha ning bat cip dé€ khuéch
dai sdn phdm ctia cic chi thi dugc kiém tra bang ky
thuat PCR v6i mau P. ginseng va P, vietnamensis. Két
qué ctia nghién ctiu nay la budc khoi ddu quan trong
trong viéc thiét lap bo chi thi nhdam kiém dinh va
phan tich di truyén ctia sam Ngoc Linh.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Mau 14 ctia ciy P, vietnamensis dugc thu thép tai
vudn uom cua Trung tAm nghién ctiu va phadt trién
sam Ngoc Linh thuoc Trung tim Uom tao va Hd
trg doanh nghiép KHCN, tinh Kon Tum va mau ct
P, ginseng dugc thu thép tai co quan hop tac vé cong
nghé nhan sam Chungnam, Han Quéc.

2.2. Phuong phap nghién ctiu

2.2.1. Phuong phdp tdch chiét ADN

Tach chiét ADN t6ng s6 dugc thuc hién theo
phuong phap CTAB mo ta trong nghién ctiu gan
day (Li et al,, 2013). Nong do va do tinh sach cua
mau ADN dugc kiém tra bang may NanoDrop2000
(ThermoFisher, Hoa Ky).

2.2.2. Phuong phdp thiét ké chi thi phan ti

Thong tin vé hé¢ gen nhan ctia P, ginseng (Jayakodi
et al., 2018) dugc khai théc trén cic co s& di liéu
chua trinh ty don ldp lai (microsatellite), trinh tu
Genome survey sequence (GSS), Expressed sequence
tag (EST) va trinh tu luc lap trén NCBI (Wheeler
et al., 2008) dugc stt dung lam hé tham chiéu cho
sam Ngoc Linh. Céc chi thi phéan tu sau d6 dugc
thiét ké bang chuong trinh Primer3 véi cac thong
s6 mdc dinh (Rozen and Skaletsky, 2000). Trinh tu
moi xudi va moi ngugc dugc gui sang cong ty IDT
(Intergrated DNA Technologies, Hoa Ky) tong hgp.

2.2.3. Ky thudt PCR va kiém tra sdn phdm PCR
badng gel agarose

Phan tng PCR dugc tién hanh trén may chu
ky nhiét Mastercycler Pro (Eppendorf, Duc). Tong
dung dich phan ting la 15 pl, bao gébm 50 ng ADN
tong s6, 0,4 pM mdi, 0,2 mM dNTP, 1X dich dém
PCR chtia 10 mM Tris-HCl, 50 mM KClI va 1,5 mM
MgCl,, va 1,0 don vi Taq TaKaRa. Diéu ki¢n phan
ung PCR dugc minh hoa tai bang 1. San phdm PCR
dugc kiém tra trén gel agarose 2,0% chta ethidium
bromide v6i thang ADN chuén 1 kb Plus (Thermo
Scientific, Anh) & hiéu dién thé 150V trong 90 phut
trong dung dich dém Tris-boric acid-EDTA 0,5X
(Morgante et al., 1998).

Bang 1. Diéu kién phan ting PCR

STT gll::’llndl’(i)ﬁ; Diéu kién phan ting
1 | Khéi dau 94°C - 5 phut
2 Biéntinh 94°C - 30 gidy -
3 Génmoi (52 + 60°C) - 45 gidy E
4 | Kéo dai 72°C - 2 phut -
5  Kétthuckéodai  72°C - 7 phit -
6 Baoquan 4°C - o0

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tai B0 moén Sinh
hoc phén tt - Vién Di truyén Nong nghiép tii thang
5/2017 dén thang 6/2018.
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III. KET QUA VA THAO LUAN

3.1. Két qua thiét ké chi thi phan i cho phén tich
P. vietnamensis ddua vao hé gen tham chiéu cua
P. ginseng

DéE thiét ké chi thi phan ta SSR cho kiém dinh
va phén tich di truyén sdm Ngoc Linh, di liéu ti
P. ginseng, bao gobm ngan hang microsatellite, GSS
va EST (Wheeler et al., 2008) va trinh tu hé gen luc

lap dugc st dung lam hé tham chiéu. Két qua da tim
kiém dugc 935 doan ldp trén céc trinh tu gen cta
P, ginseng, tii d6 thiét ké ra tdng s6 600 chi thi phan
tt SSR. Trong do, 200 cdp mdi dugc st dung chay
khdo sat bao gom 43 chi thi dua trén EST (dit tén la
PVE) (Bang 2), 70 chi thi dua trén GSS (dit tén la
PVG) (Hinh 1A) va 40 chi thi dva trén co s6 di liéu
microsatellite (dat tén 1a PVM) (Hinh 1B) va 47 chi
thi dya trén trinh ty luc lap.

Bang 2. Danh sach chi thi phéan tt cho phén tich P, vietnamensis
dugc thiét ké tu co sé dii liéu EST cua P. ginseng

STT cl};étlili Kiéulip [PCR], STT ChTié:‘hi Kiéu lip STT chTiétng Kiéu lip

1 PVEOl (TTA), PVE17 31 PVE32 (CACTG), JBCY
2 PVE02 (CCI), (AAACAG), 32 PVE33 (GCCCCT), RER)
3 PVE03 (TTTGT), 240 18 PVEI9 33 PVE34 (TCAGCA), JREY
4 PVEO4 (AATTTA), 240 19 PVE20 34 PVE35 | (GAG), MRL)
5 PVEO5 (GGGGA), 250 20 PVE2l 246
6 PVEO7 (TTA), @ 245 21 (GGTGAG), Y
7 PVE0S (TCTAAA). 22 (TC),, 189
8 PVE09 23 PVE39 150

9 PVEI0 (TATG), 231 24 PVE25 (AT), 200
10 PVEIL 25 PVE26 | (AAG), (TA),,
11 pvil2 [N 26 PVE27 | (TAT), PVE42
12 PVEI3 (CAAAAT), PVE28 (AAAAAT), 207 42 PVE43 [JESOR 166
13 PVEL4 24 28 pviv [ SN 159
14 PVEI5 238 | 29 PVE30 (TGTTCA), 214

15 PVEI6 237 | 30 PVE3l (GAAAGA), 246

Ghi chui: [PCRJE: kich thudc du kién.

Két qua thu dugc cho thay, 60,5% PVE dugc thiét
ké dya trén kiéu ldp 2 nucleotide (19 chi thi) va 3
nucleotide (7 chi thi) véi d6 1dp cao (Bang 2). Tuong
ty, 57,1% PVG, tuong ting 40 chi thi, dugc thiét lap
tit kiéu l3p 2 nucleotide, 11,3% PVG (8 chi thi) dugc
xac dinh tu kiéu ldp 3 nucleotide va 31,6% PVG (22
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chi thi) dugc thu théap ti kiéu ldp 4 nucleotide trg 1én
(Hinh 1A). Trong khi d6, 40 chi thi PVM dugc thiét
ké dya trén kiéu 13p 3 nucleotide (16 chi thi, chiém
40%), kiéu lap da nucleotide (14 chi thi, chiém 35%)
va motif 1ap 2 nucleotide (10 chi thi, chiém 25%)
(Hinh 1B).
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Hinh 1. Thiét k€ chi thi phéan ti SSR tui co s& dii liéu (A) GSS va (B) microsatellite
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Kiéu lap dugc xdc dinh nhiéu nhét la 2 nucleotide
-AT- v6i s6 1an lap 16n hon 10 (Bang 2, Hinh 1) va
dang -AA- hodc -TT- ton tai trong ki€u ldp 16n hon 4
nucleotide (Bang 2, Hinh 1). Cac ki€u ldp nay thudng
dugc 1dp v6i tan sudt rt cao, vi du nhu (AT)_ véin >
10 6 cac m6i PVE (Bang 2). PBay la cac nucleotide 1dp
xudt hién phd bién nhit dugc ghi nhan & hé gen thuc
vat (Lagercrantz et al., 1993). Nghién ctiu trudc day
ciing cho thdy chi thi phan tt dugc thiét ké dya trén
nhiing motif -AT-, -AA- hodc -TT- thuong dugc st
dung dé phan biét quan hé gitia cic loai (Lagercrantz
etal.,1993).

3.2. Két qua khao sat kha ning phan ting cua chi
thi phan tu thiét ké cho P. vietnamensis

Trong nghién ctiu nay, bo chi thi gém 200 cip
moi SSR da dugc thiét ké va téng hgp. Nhiét do gan
moi clia cac chi thi dao dong tii 52 + 60°C (Bang 1).
Kich thudc du kién doan khuéch dai ti cdc moi
PVE tu 150 + 298 bp (Bang 2), trong khi mo6i PVG
va PVM ¢6 thé nhan dugc cac doan c6 kich thude

lan lugt tt 150 + 319 bp (Hinh 1A) va 100 + 250 bp
(Hinh 1B). Tiép theo, kha nang khuéch dai cta chi
thi SSR thiét ké dua trén hé gen P. ginseng phuc vu
cho kiém dinh va phén tich di truyén P. vietnamensis
dugc kiém tra thong qua phan tng PCR va dién di
trén gel agarose 2%.

Két qué khdo sat cho thdy 145 trén téng s6 200
chi thi SSR, chiém ti 1é 72,5%, c6 kha nidng khuéch
dai doan nhén ti cd 2 mau ADN P. ginseng va
P, vietnamensis. Cu thé, 30 chi thi PVM (trén t6ng
$6 40), 51 chi thi PVG (trén tdng s6 70) va 34 chi
thi PVE (trén t6ng s6 43) va 30 chi thi luc lap (trén
téng s6 47) (Hinh 2). C6 thé nhan thdy rang, hau
hét céc chi thi SSR duoc thiét ké dua trén co sG di
liéu microsatellite va EST déu c6 kha nang khuéch
dai doan trinh tu ctia P. vietnamensis rat cao, so véi
chi thi SSR dugc x4y dung tit GSS va hé gen luc lap.
Bén canh d4, san phdm dugc nhan [én tit 134 trén
téng s6 145 (92,4%) chi thi SSR ¢ kich thuéc nhu
dy kién. Phin 16n san phdm PCR c6 kich thuéc tu
100 + 300 bp (Hinh 2).

Hinh 2. Két qua dién di 48 chi thi phén tt trén gel agarose 2%véi thang ADN chuén.
Pg: ADN téach chiét tii ca P. ginseng; Pv: ADN tach chiét tit mau 14 P, vietnamensis

Nhiing két qua nay cho thiy hé gen nhan cta
P. vietnamensis tuong d6i tuong dong so voi loai
tham chiéu P. ginseng. Nghién ctiu ting dung trinh
tu microsatellite va EST trén hé gen nhan cua
P, ginseng d€ thiét ké chi thi phén ti phuc vu kiém
dinh va phan tich di truyén P vietnamensis 1a
hudng di méi va c6 kha thi. Nghién ctiu nay sé dugc
tiép tuc nhdm sang loc nhiing chi thi cho két qua
da hinh gitia P ginseng va P. vietnamensis nhim dé
xudt bd chi thi cho kiém dinh va phén tich di truyén
cac loai sam Viét.

IV. KET LUAN VA DE NGHI

4.1. Két luan

ba thiét ké va chay khéo sat dugc 200 chi thi
phan tt SSR ¢6 d06 1dp cao cho P. vietnamensis. Trong
do, 43 chi thi PVE duoc thiét ké tii co s& dii liéu EST,
70 chi thi PVG va 40 chi thi PVM lan lugt dugc xay
dung ti dii liéu GSS va microsatellite tit hé gen nhan
tham chiéu cua P. ginseng va 47 chi thi dya trén hé
gen luc lap. Dang -AT-, -AA- va -TT- dugc xac dinh
la céc kiéu 1dp phd bién nhat dugc thiét ké cho cac
chi thi SSR.
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Kiém chting bing ky thuat PCR cho théy 134 trén
tong s6 145 chi thi SSR ¢6 kha nang khuéch dai doan
ADN cua P, ginseng va P, vietnamensis v6i kich thuéce
bang ti 100+300 bp nhu thiét ké. Hau hét cac chi thi
kiém chiing déu 1a chi thi PVM va PVE dugc xay
dung trén co s§ dii liéu microsatellite va EST.

4.2. bé nghi

Nghién ctiu nay sé dugc tiép tuc nhdm tién hanh
dinh danh phén tt va budc ddu phan loai sim Ngoc
Linh bang chi thi SSR.
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Design and validation of the molecular markers for genetic analysis
of Vietnamese ginseng (Panax vietnamensis)

Khuat Thi Mai Luong, Nguyen Thi Minh Nguyet,
Chu Duc Ha, Tran Thi Hoa My, Dinh Van Phe, Le Hung Linh

Abstract

Genetic analysis of medical plants, especially of Vietnamese ginseng (Panax vietnamensis) is considered to be one
of the most fascinating unsolved issues. In this study, a set of the simple sequence repeats (SSRs) molecular markers
for P, vietnamensis was established based on the reference nuclear and chloroplast genome of the Korean ginseng
(P, ginseng). As a result, a total of 200 SSRs (out of 600 designed markers) was used to amplify DNA of P, vietnamensis
and P, ginseng. Among them, three di-nucleotide motifs, -AT-, -AA- and - TT- were identified to be the most common
repeats in the design of SSR markers for P. vietnamensis. PCR-validation confirmed that 134 SSR markers were
successfully amplified the approximately 100+300-bp-sequences of both P. ginseng and P. vietnamensis. Our study
would provide an initial background for the genetic analysis of the Panax species in Vietnam.

Keywords: Molecular marker, PCR, Vietnamese ginseng, design
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NGHIEN CUU TAC PONG CUA NANO BAC PEN QUA TRINH
PHAT SINH HINH THAI TRONG NUOI CAY IN VITRO HOA PONG TIEN
Bui Thi Thu Huong', Dong Huy Giéi',
Tran Thi Thu Thay!, Nguén Thi Ngoc Quynh!

TOM TAT

Nghién ctiu dugc tién hanh véi muc dich déanh gid tic dong clia nano bac dén qud trinh phat sinh hinh thai ctia
hoa déng tién nuodi cdy mo tii nguodn vat liéu la cic mau 14 in vitro. K&t qua nghién ctiu da chi ra rang: (i) Moi trudng
thich hgp nhat cho viéc tao mo seo tit mau 14 in vitro hoa Péng tién 1a moéi trudng MS c6 b6 sung 30 g/l saccharose;
6,5 g/l agar; 1,5 mg/1 2,4D; pH 5,7 va 10 ppm nano bac, v6i ti 1é tao moé seo cao nhét dat 95,56%, mo seo mém va c6
mau vang sang; (ii) Moi trudng MS ¢é b sung 0,7 mg/l BA; 0,1 mg/1 IAA va 4 ppm nano bac cho hiéu qua tai sinh
choi tit mo seo t6t nhat, ti 1é tai sinh choi dat 84,45%, s6 chdi trung binh dat 3,29 ché6i/mé seo sau 6 tudn nuoi cdy;
(iii) Moi trudng MS c6 bs sung 3 mg/l BAP; 0,1 mg/l a- NAA va 2 ppm nano bac cho hiéu qua nhén nhanh chéi hoa
Pong tién tot nhét, hé s6 nhan chéi dat 8,22 14n, chiéu cao chdi trung binh dat 5,75 cm sau 6 tudn nudi cdy; (iv) Choi
in vitro hoa Dong tién ra ré hiéu qua nhét trong méi truong MS c6 bs sung 50 g/l saccharose; 6,5 g/ agar; 1,0 mg/l
a-NAA va 4 ppm nano bac, ti 1¢ chéi ra ré dat 100%, s6 ré trung binh 1a 5,73 ré/chéi va chiéu dai ré trung binh dat

5,93 cm sau 4 tudn nudi cdy.

Tu khoa: Hoa dong tién, 14 in vitro, moi trudng MS, nano bac

1. DAT VAN DE

Hoa Dong tién (Gerbera jamesonii Bolus ex Hook. E)
la mot trong nhiing loai hoa dep, c6 gia tri kinh t&
cao, dugc trong phd bién ¢ Viét Nam va nhiéu quéc
gia trén thé gidi, tuy nhién hién nay ngudn giong t6t
cung cép cho san xudt con thi€u, nguoi trong hoa
thuong phai mua gidng khong ré nguoén goc, co khi
mua phai giéng bi thodi héa, giéng bi nhiém bénh
(P6 Nang Vinh, 2003).

Phuong phép nhan gi6ng bing nudi cdy mo té€
bao thuc vat da va dang dugc dp dung kha phd bién
trén nhiéu do6i tugng cdy trong khac nhau. Mot trong
nhiting uu diém ndi bat ctia nhan gidng bing phuong
phap nuodi cdy mo la hé s6 nhan cao, trong mot thoi
gian ngdn cé thé tao ra mot s lugng 16n cay gidng
tuong do6i dong nhat, cay giong sach bénh, gia thanh
thép. Hién nay da c6 mot s6 nghién ctiu thanh cong
trong viéc nhan giéng hoa déng tién bang nudi cdy
mo tl cac nguodn vat liéu khac nhau nhu nu hoa
non, cudng la, phién la (Bhavya Bhargava et al.,
2013; Shylaja et al., 2014; Nguyén Thi My Duyén va
Truong Thi Hing, 2014). Tuy nhién mot s6 nghién
ctu trén cho két qué chua thyc sy tot, bén canh do
viéc sti dung d€ hoa non lam nguyén liéu cho nudi
cdy mo sé lam théat thoat di mot s6 lugng 16n cac
bong hoa dep, vi vy rét can thiét tim kiém mot loai
vat liéu khéc phu hgp hon dé€ thay thé.

Vit liéu nano ndi chung va nano bac néi riéng
da va dang dugc ting dung rong rai trong doi séng
nhiing naim gan day, tao nén nhiing budc dot pha
trong nhiéu linh vuc. Nano bac dang dugc cha y st

dung trong nudi cdy mé t€ bao thuc vat do dic diém
khang khuén tuyét voi ctia no, bén canh dé nano bac
con co vai tro tich cuyc t6i su phat sinh hinh théi cua
cay in vitro (Rostami and Shahsavar , 2009; Shokri
etal., 2015).

Xudt phat tii nhiing li do néu trén, nghién ctu
nay dugc thuc hién nham nhén giéng hoa Dong
tién bang nudi cdy mo ti nguodn vat liéu la 14 in vitro,
déng thoi bude dau st dung nano bac nham néng
cao hiéu qua ctia qua trinh nuoi cdy.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

Choi in vitro gidong hoa Pong tién DTHI125 c6
nguon goc ti Ha Lan. Dung dich nano bac véi kich
thudc hat dao dong 15 - 20 nm dugc diéu ché tai Bo
mon Sinh hoc, Khoa Céng nghé sinh hoc, Hoc vién
Nong nghiép Viét Nam; moi truong MS (T. Murashige
& F. Skoog, 1962) va mot s6 loai hda chat can thiét
khéc stt dung trong nuoi cdy mo té bao thuc vat.
2.2. Phuong phap nghién ctu
2.2.1. Diéu kién thi nghiém

Moi trudng nudi cdy dugc diéu chinh pH1a 5,7 va
dugc hap khu trung 6 121°C, ap suét 1,1 atm trong
15 phat. Céc thi nghiém dugc b6 tri hoan toan ngau
nhién (RCB), méi cong thiic 3 14n nhéc lai, méi lan
nhic lai 15 mau.

biéu kién phong nuoi: Nhiét do 25°C - 27°C;
Cuong d6 anh sang: 2400 lux - 2600 lux; Do dm:
70%; Thoi gian chiéu sang: 16 h chi€u sing/ngay.

! Khoa Cong nghé sinh hoc, Hoc vién Nong nghiép Viét Nam
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