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Study on somatic embryogenesis from in vitro callus of Lai Chau ginseng
(Panax vietnamensis var. fuscidiscus)
Le Hung Linh, Dinh Xuan Tu
Abstract

A protocol for induction of indirect somatic embryogenesis via callus and subsequent plant regeneration for the
medicinally important and endangered plant Panax vietnamensis var. fuscidiscus has been developed for the first
time in Vietnam. Calli were formed on MS medium supplemented with 0.5 mg/L 2,4-D. The highest rate of somatic
embryogenesis (100%) and average number of somatic embryos (SEs) per explant (18.6 %) were obtained on MS
medium supplemented with 0.5 mg/L NAA and 0.5 mg/L Dropp. Secondary somatic embryos (SSEs) appeared on
the primary Ses were multiplied in SH medium with 1.0 mg/L NAA and 0.5 mg/L BA. Highest percentage of seedling
to plantlet conversion was observed in the medium supplemented with 1.0 mg/L BA and 0.3 mg/L NAA. Healthy
plantlets were characterized by well developed rhizome with roots and shoot showing vigorous growth. The plantlets
were successfully acclimated under shaded greenhouse conditions after 6 months of transfer to medium SH + 1.5
mg/L NAA or SH + 0.5mg/L BA + 1.5 mg/L NAA.
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PHAN LAP VA NHAN DIEN VI KHUAN PHAN GIAI LAN
TU PAT TRONG SAM NGOC LINH O QUANG NAM
Tran Bdo Tram', Nguyén Thi Hién!,
Nguyén Thi Thanh Mai', Pham Huong Son? Pham Thé Hai’

TOM TAT

Tu mau dit ving ré cay sim Ngoc linh trong dudi tdn riing ty nhién 6 Quang Nam da phan 1ap dugc 07 ching
vi khudn c6 kha ning phan giai photphat kho tan véi chi s6 hoa tan (SI) trén moéi truong NBRIP st dung co chét
Ca,(PO,), dat tir 2,43 - 4,02 va dugc dinh danh: P1 thudc loai Acinetobacter soli - d6 tiong dong 99,72%; P6 va
P29 thudc loai Kluyvera cryocrescens - 4o tuong dong lan lugt la 99,93% va 99,63%; P19 va P36 thudc loai Seratia
marcescens subsp. Marcescens - d0 tuong dong lan lugt 14 99,86% va 99,85%; P31 thudc loai Enterobacter asburiae -
do tuong dong 99,25%; P35 thudc loai Raoultella planticola - d6 tuong dong 99,85%. Sau 8 ngay nudi cdy trong moi
truong long NBRIP, ham lugng photphat hoa tan dat mtc 57,81 - 118,40 mg/1 tliy theo tling chuing, pH moi trudng
giam tl 6,8 xudng 3,5.

T khéa: Dit, phén 1ap, photphat, sim Ngoc linh, vi khuin

!'Trung tdm Sinh hoc Thuc nghiém - Vién Ung dung Cong nghé
2Phong thi nghiém Phét trién ting dung Y sinh cong nghé cao - Vién Ung dung Cong nghé
*Khoa Sinh hoc, Truong Pai hoc Khoa hoc tu nhién - Pai hoc Qudc gia Ha Noi
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1. DAT VAN PE

Vi sinh vét phén gidi l4n (photphat) dugc xem la
bién phép théan thién nhit b6 sung P dinh dudng cho
cay trong do khong chi gitip cay trong sinh trudng va
phat trién ma con gitp han ché viéc stt dung ti 1/3
- 1/2 lugng hda chat va phan bén hiiu co (Humaira
Yasmin & Asghari Bano, 2011). Vi sinh vét phéan giai
photphat gom cac nhém vi sinh v4t khac nhau: ndm
Aspergillus va Penicillium, vi khudn Pseudomonas,
Azospirillum, Bacillus, Rhizobium, Burkholderia,
Arthrobacter, Alcaligenes, Serratia, Enterobacter,
Acinetobacter, Flavobacterium va Erwinia (Amit
Sagervanshi et al., 2012), trong d6 nhém vi khuén
phén giai P chiém s6 lugng tii 1 - 50% va ndm chiém
0,1 - 0,5% tdng s6 vi sinh vat phan giai P kho tan,
cdc chung nay thudng dugc phén lap tu dat, ré cay,
khu vuc nui da (Zaidi et al., 2009). Nghién ctu ctia
Eun Hye Hong va cong su (2012) cho thay so lugng
vi khudn c6 kha nang phan giai P kho tan chiém
khoang 73,33% t6ng s6 cac chung vi khudn phan
lap dugc tu dét trong sdm tai Okcheon (Han Qudc).
Abderrazak Rfaki va cong su (2014) da phan lap
dugc 8 chuing vi khudn ti d4t nong nghiép trong cay
ho dau & Meknes (Morocco) co chi s6 hoa tan P (SI)
tii 2,51-6 trén moi trudng ran va c6 kha ning hoa tan
P tlt 50,95-113,11mg/] sau 07 ngay nudi cdy trong
modi trudng long. ..

Nghién ctiu nay dugc tién hanh véi muc dich
phén 1ap va tuyén chon céac chiung vi khuén phan
giai photphat khé tan tu dit viing ré cdy Sdm Ngoc
linh tréng duéi tan riing tu nhién tai viing phén bo
6 Quéng Nam, tao nguon giong ting dung trong san
xudt phan bon vi sinh b6 sung cho dit trong Sam
Ngoc linh tai cdc ving di thyc nhim md rong va
phét trién dién tich trong loai cay dugc liéu c6 gid tri
cao trén quy mo thuong mai.

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

Céc mau dat vung ré Sam Ngoc linh trong dudi
tan riing nguyén sinh thu¢c xa Tra Linh, huyén Nam
Tra My, tinh Quang Nam dugc thu vao thoi gian
thang 4-5/2016 (mua kho).
2.2 Phuong phap nghién ciu
2.2.1 Phudng phdp phan lap va dinh danh so bo
vi khudn

- Vi khuén dugc phan l4p bing phuong phép pha
lodng t6i han trén mdi truong NBRIP: Glucose 10g,
Ca,(PO,), 5g, MgCl,.6H,0 5g, MgSO,.7H,0 0,25g,
KCI 0,2g, (NH,),SO, 0,1g, nudc cat 1 lit (Buddhi

C.W.&Min-Ho Y., 2013). Sau 5 ngay nudi cdy 6 30°C
lva chon nhiing khuén lac c6 hoat tinh (xudt hién
vong sang xung quanh khuén lac) va bdo quéan trong
ong thach nghiéng & 4°C.

- Quan sat dic diém hinh thai khuin lac, hinh
dang té bao (Vi Thi Minh btc, 2001).

- Dinh tinh kha néng phan giai photphat khé
tan bang chi s6 photphat hoa tan SI (Solubitization
Index).

Céc chung vi khudn phéin 13p dugc nudi ciy
chidm diém trén mai trudng NBRIP nuoi cdy & 30°C
trong 8 ngay. Chi s6 SI dugc xac dinh theo Humaira
Yasmin & Asghari Bano (2011).

Puong kinh khuén lac + Puong kinh vong sing

Puong kinh khuén lac

- Nghién ctGu dac diém sinh héa: Kit 20E
(Biomérieux)

2.2.2. Pinh danh bdng phuong phdp gidi ty gen
168 rRNA

ADN tdng s6 cua tiing chiing don dugc tach
chiét dya theo phuong phap clia Marmur (1961).
Nhén ban gen: Stt dung cap moi 16S-27F: AGA GTT
TGA TCC TGG CTC AG; 165-1492R: GGT TAC
CTT GTT ACG ACT T dé nhén ban gen 16S rARN.
Thanh phin phéan tGng PCR gom: 0,125 mM mdi
modi, 1X PCR buffer, 0,05 mM dNTPs, 0,075 units
TagADN polymerase, 50 - 100 ng/pl ADN khuén
(téng thé tich phan ting 25ul). Phan ting PCR dugc
thuc hién v6i chuong trinh sau: 94°C, 2 phut; 35 chu
ky (94°C, 30 giay; 50°C, 20 gidy; 72°C, 1 phut), 72
°C, 5 phut, sau d6 gitt ¢ 4°C. San phdm PCR dugc
phén tach trén gel agarose 0,8% va tinh sach bing
kit Gene JET™ PCR Product Purification Kit. Trinh
tu gen 16S rARN ctia céc loai nghién ctiu dugc phan
tich, so sanh véi trinh tu ctia cac loai d4 cong bé trén
ngan hang gen qudc t¢é DDBJ/EMBL/GenBank st
dung cong cu BioEdit Sequence Alignment Editor
7.0.9 (Thomas, 1999), chuong trinh BLAST trén
NCBI. Cay phan loai dugc x4y dung theo phuong
phap Neighbour-Joining (Saitou et al., 1987).
2.2.3. Pinh lugng photphat hoa tan bdang phuong
phdp xanh molipdate

Dbinh lugng photphat hoa tan bang phuong phap
xanh molipdate (theo Lé Vin Khoa va cs., 2001).

Cac chung vi khuén phan lap dugc nuodi trong
binh chta 50 ml moi truéng NBRIP & 30°C, trong
5 ngay, lac 150 vong/phut. Binh lugng photphat hoa
tan: Ly tam dich nuéi ciy véi t6c d6 5.000 vong/phut
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trong 5 phat, hut 1ml dich + 0,2ml amoni molipdat
2,5%, thém 2 giot SnCl, (2,5%) dinh muc lén 10ml,
dé trong t6i 15 phut va do mat d6 quang (OD) & budc
séng 690 nm, xac dinh nong do PO,* dua vao dusng
chudn KH,PO,. pH moéi trusng dugc xéc dinh dong
thoi v6i phan tich photphat hoa tan lién tuc tii 1 - 8
ngay nudi cay.
2.2.4. Phuong phdp xii li s6 liéu

St dung phdn mém Excel 2007, MegaStat trong
xt i 6 liéu thong ké.

IIL. KET QUA VA THAO LUAN

3.1. Phén 13p va khao sat so by hoat tinh sinh hoc
cua cac chung phan lap
3.3.1. Phan lap vi khudn phan gidi photphat khé tan
Dua vao két qua quan sit dic diém hinh thai
khuén lac, t€ bao cua céc chung nudi cdy (Hinh 1,
Bang 1) da so tuyén dugc 07 ching vi khuédn c6 kha
nang phan giai photphat, ky hiéu: P1, P6, P19, P29,
P31, P35 va P36.

Bang 1. Bic diém khudn lac, t€ bao clia cic chiing vi khuén phén lap

Khuin lac Tébao
Chung ch(lrln tll::;éc Dic diém Kl'c(l:lgll;i('ic Diic diém
P1 2-3 Tron, béng, mau vang nhat 0,68 -0,91  Hinh tron
P6 1-1,5 | Tron méo, mép rang cua, bé mat nhin, mau trang duc 1-1,37 Hinh que
P19 1-3 Tron, mép nhdn, bé mit tron, 16i, mau tring 1,5-2 Hinh que
P29 1-2 Tron méo, bé mat nhan, mau trang duc 0,5-0,64  Hinh que
P31 1-2 Tron, mép nhédn, bé mit tron, mau héng 0,65-1,2  Hinh tron, két doi
P35 0,8-2  Tron, bé mit tron, mau tring 0,43 -0,91 | Hinh que
P36 0,5-1 Tron, mép nhan, bé mét 16i, mau trang duc 0,68 - 1 Hinh que

P1 P6

P19

P29

P31 P35 P36

Hinh 1. Hinh thai khun lac, té bao cha cdc chiang vi khudn phan lap

3.3.2. Xdc dinh khd ndng phan gidi photphat kho
tan trén méi truong dia thach NBRIP

Hinh 1 cho théy cdc chung vi khudn phan lap
dugc déu c6é kha nang phéan gidi photphat kho tan
v6i chi s6 hoa tan SI tif 2,43 - 4,02 sau 8 ngay nudi
cdy. Két qua nghién ctiu nay tuong dong véi nghién
ctiu ctia Abderrazak et al. (2014), Karpagam et al.
(2014) v6i SI cao nhét, dao déng tii 1,13 - 3. Ching
P1 ¢6 chi s6 SI trén moi trudng dia thach NBRIP cao
nhat, dat mc 4,02 + 0,19.
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3.2. Pinh danh cac ching phén lap

3.2.1. Nghién citu ddc diém sinh héa véi Kit 20E
(Biomérieux)

Két qua nhu¢m Gram cho thdy cac ching phin
lap dugc déu thuéc nhom Gram am. Vi vay, Kit API
20E dugc st dung trong nghién ctu cac dic diém
sinh hoa cta céc chung phan lap, két qua thé hién
trong bang 2.

Céc phan ting ddc trung trong chudi chuyén hoa
ctia qua trinh trao d6i chét déi véi tiing loai vi sinh
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vat la khac nhau. Vé6i két qua thu dugc, d6i chiéu trén
phidn mém APIweb két hgp khda phén loai chudn
cua Bergey c6 thé phén loai s6 bo: Chung P1 thudc

chi Acinetobacter, P6 va P29 thu¢c chi Kluyvera, P19
va P36 thudc chi Seratia, P31 thudc chi Enterobacter,
P35 thudc chi Raoultella.

Bang 2. Kha nang sinh enzyme va 1én men mét s6 loai duong véi Kit 20E

e Ching phén 1ap
Phan ting sinh héa
P1 P6 P19 P29 P31 P35 P36
Nhuém Gram - - - - - . _
B-galactosidase - + + + + + +
Arginine dihydrolase - - - - + R -
Lysine decarboxylase - - + - : i "
Ornithine decarboxylase - + + + + - +
Citrate utilization + + + + +
H2S production - - - - - _ _
Urease + - + - - + +
Tryptophanedeaminase - - - - - - -
Indole production - + - + - - _
Voges Proskauer + + + + + + +
Gelatinase - - + R R - +
D-Glucose + + + + +
D-Mannitol - + + + + + +
Inositol - - + - - n +
D-Sorbitol - - + . n ¥ +
L-Rhamnose - + - + + ¥ _
D-Sucrose - - - - + + +
D-Melibiose + + + + + + +
Amygdalin - + + + +
L-Arabinose + + + + + + +

3.2.2. Nhdn dién bdng phuong phdp gidi ty doan
gen 16S

Két qua phén tich trinh tu gen 16S rARN tién
hanh so sanh BLAST trén NCBI, xay dung cay phat
sinh chtng loai dugc thé hién & Hinh 2.

4.5

W
[VANN

—_ o
o W= o W

Chi s6 SI

(=}

P1 P6 P19 P29 P31 P35 P36
Hinh 2. Chi s6 hoa tan photphat kho tan (SI)

Dua vao dic diém hinh théi khuén lac, té bao, dic
diém héa sinh két hgp véi v6i nhén dién cac chung

vi khuén bing phuong phédp giai trinh tu doan gen
16S, cho thay:

- Chung P1 thudc loai Acinetobacter soli (do
tuong dong 99,72%).

- Chung P6, P29 thudc loai Kluyvera cryocrescens
(d6 tuong dong lan lugt 14 99,93% va 99,63%).

- Cac chang P19 va P36 thu¢c loai Seratia
marcescens subsp. marcescens (d0 tuong dong lan
lugt 1a 99,86% va 99,85%).

- Chting P31 thu¢c loai Enterobacter asburiae (40
tuong dong 99,25%).

- Chting P35 thu¢c loai Raoultella planticola (46
tuong dong 99,85%).

Hiu hét cic chang phén lip thudc ho
Enterobacteriaceae c6 kha nang phéin giai photphat
kho tan dugc bao cdo trudc d6 (Gyaneshwar et al.,
2002; Vassileva et al., 1999).
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P29

Tuyvera cryocrescens ATCC 334357 (AF310218)

Kluyvera intermedia ATCC 331107 (AF310217)
Kluyvera georgiana ATCC 51603 (AF047186)

06| 58K uyvera ascorbata ATCC 33433 (JMPL01000225)

P35

P31
100

wn

397 P36

95'P19

38 P1

100

36 Raoultella planticola ATCC 335317 (JMPP01000074)

-Raoultella ornithinolytica JCM 60967 (AJ251467)
Raoultella terrigena ATCC 332577 (Y17658)
Enterobacter asburiae JCM 60517 (AB004744)

"8 Enterobacter Iudwigii EN-119T (JTLO01000001)
Enterobacter mori LMG 257067 (GL890774)

A(Seratia marcescens subsp. marcescens ATCC 138807 (JMPQ0100005)

Serratia nematodiphila DSM 214207 (JPUX01000001)
6 61iSerratia marcescens subsp. sakuensis KREDT (AB061685)
Serratia ureilytica NiVa 517 (AJ854062)

cinetobacter soli CIP 110264T (APPU01000012)

-Acinetobacter baylyi DSM 149617 (APPT01000006)
| Acinetobacter puyangensis BQ4-1T (IN664255)

Acinetobacter calcoaceticus DSM 30006 (AIEC01000170)
Bacillus subtilis DSM 107 (NR_027552)

Hinh 3. Cay phat sinh chtng loai ctia cdc chting phén lap

3.3. Nghién citu kha ning phan giai photphat kho
tan cta cac chung phéan lap

Khi nudi céy cac chting phéan 1ap trong moi truong
16ng NBRIP, két qua cho thdy nong d6 photphat hoa
tan tang tuyén tinh theo thai gian (1- 8 ngay), dong
thoi gia tri pH giam tuyén tinh ti 6,8 xuéng khoang
4,3 - 3,5 sau 8 ngay (Hinh 3). Diéu nay c6 thé dugc
giai thich la do trong qua trinh nuoi céy, vi khuin
sinh axit htiu co lam pH moi trudng giam gitp hoa
tan photphat kho tan (Andrade et al., 2014). Két qua
tuong ty dugc quan sat boi Hwangbo et al. (2003),
Perez et al. (2007). Hién nay & Viét Nam va thé gigi
chua c6 mot cong b6 nao vé kha ning phén giai
photphat kho tan ctia cac chung vi khudn phan lap
tu dat trong Sam Ngoc linh. Trudc d6 mot s6 nghién
ctu vé vi khudn phan gidi photphat khé tan dugc
phén lap tu dt viing ré ctia mot s6 loai rau dn 14 tai
Cén Tho, 11 ching dugc phan l4p véi ham lugng
photphat hoa tan dao dong tti 41,43 dén 50,63 mg/1
sau 20 ngay 0 (Tran Thi Giang va cs., 2014).

IV. KET LUAN

07 chung vi khuin c6 kha nang phan giai
photphat kho tan véi chi s hoa tan (SI) tu 2,43 -
4,02 dugc phan lap tu dat vung ré cay Sdm Ngoc linh
tai Quang Nam va dugc dinh danh: P1 thuc loai
Acinetobacter soli - d6 tuong doéng 99,72%, P6, P29
thuoc loai Kluyvera cryocrescens - do tuong dong
lan lugt 1a 99,93% va 99,63%, P19 va P36 thudc loai
Seratia marcescens subsp. marcescens - d0 tuong
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dong lan lugt 1a 99,86% va 99,85%; P31 thudc loai
Enterobacter asburiae - do tuong dong 99,25%; P35
thu¢c loai Raoultella planticola - d) tuong dong
99,85%. Sau 8 ngay nudi cdy trong mdi trudng long
NBRIP, ham lugng photphat dé tan dat mdc 57,81
- 118,40mg/1 tuy theo tling ching, pH méi truong
giam tl 6,8 xudng 3,5.

LOI CAM ON

Cong trinh dugc hoan thanh véi kinh phi thuc
hién nhiém vy KH&CN “Phdn ldp va tuyén chon
mot s6 chung vi khudn ti ddt trong Sam Ngoc linh
(Panax vietnamensis Ha et Grushv) cé khd ndng
phan gidi photphat khé tan iing dung trong sdn xudt
phdn bon vi sinh” va su ho trg vé trang thiét bi Phong
thi nghiém Phat trién ting dung Y sinh cong nghé
cao - Vién Ung dung Cong nghé.
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Hinh 4. Sy thay d6i vé€ ndng d¢ photphat hoa tan va pH
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Isolation and identification of phosphate solubilizing bacteria
from rhizosphere soil of Ngoc linh ginseng in Quang Nam

Tran Bao Tram, Nguyen Thi Hien,
Nguyen Thi Thanh Mai, Pham Huong Son, Pham The Hai

Abstract

Seven phosphate-solubilizing bacteria were isolated from rhizosphere soil samples growing Ngoc linh ginseng in
Quang Nam province, with soluble index (SI) from 2.43 to 4.02 on the NBRIP agar medium using Ca,(PO,), as the
substrate and identified: P1 belonging to Acinetobacter soli species with 99.72% similarity; P6 and P29 belonging to
Kluyvera cryocrescens species with 99.93% and 99.63% (respectively) similarity; P19 and P36 belonged to Seratia
marcescens sub sp. Marcescens species with 99.86% and 99.85% (respectively) similarity; P31 belonged to Enterobacter
asburiae species with 99.25% similarity; P35 belonged to Raoultella planticola species with 99.85% similarity. After 8
days of culture in the liquid NBRIP medium, the content of soluble phosphate increased from 57.81 to 118.40 mg/l
(depending on the strain) while pH reduced from 6.8 to 3.5.
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Ngay nhén bai: 20/12/2016
Nguai phan bién: PGS.TS. Lé Nhu Kiéu

Ngay phan bién: 5/01/2017
Ngay duyét diang: 24/01/2017

) NGHIEN CUU CHE TAO VAT LIEU HYDROGEL
BANG KY THUAT BUC XA UNG DUNG CHO MOT SO LOAI CAY TRONG
(CAI BE DUNG, HOA DUA CAN, HOA DA YEN THAO)
Duong Hoa X6', L& Quang Luan'

TOM TAT

Ché tao hydrogel ¢6 dinh chat dinh dudng ngoai gidi quyét vin dé cung cdp nudc va chét dinh dudng hiéu qua
cho céy trong, san phdm con la vét liéu hitu co ¢6 kha ning diéu hoa d6 4m dit, gidm ham lugng nudc tudi, dong
thoi tang hiéu qua st dung chit dinh dudng cho cay trong. Da ché tao dugc vt liéu hydrogel c6 dinh dinh dudng
tlt carboxylmethyl cellulose (CMC) va polyacrylamide (PAM) c6 b6 sung chét dinh dudng va oligoalginate bang ky
thuat biic xa. Vat liéu hydrogel ché tao tit hgp phan 20% CMC, 20% PAM, 1% oligoalginate va chat dinh dudng dugc
chiéu xa 6 liéu xa 15 kGy c¢6 ham lugng gel la 61,9% va d¢ truong nudc la 187,3 g/g. BS sung hydrogel ¢6 dinh ché
tao dugc vao dit trong da cé tac dung gidm thi€u manh sy thodt hoi nudc. So véi ciy trong trén dét sach, su bé sung
vat liéu hydrogel ¢6 dinh da lam gia tang sy sinh trudng va phaét trién ctia rau Cai be dung (Brassica cruciferae var.
sabauda), hoa Dtia can (Catharanthus roseus) va hoa Da yén thao (Petunia hibrida).

T khéa: Buic xa, ¢§ dinh dinh dudng, hydrogel, oligoalginate

1. DAT VAN PE

Ky thuat btic xa thuc hién cac qua trinh polymer
héa va bién tinh ghép ciing nhu khau mach da tao
ra nhiéu vat liéu mdi c6 tinh nang ddc biét va cé gia
tri st dung cao (Cotthem et al.,1999). Nhiéu loai
polymer bién tinh da cai tién tinh chét truong nudc,

bén nhiét, bén mai trudng, bén cao 1y, c6 kha ning
hép thu va ly giai cac hgp chit (Azzam et al., 1980;
Suda et al., 2000). Polymer tan trong nudc khi dugc
khau mach sé tao moét vat liéu truong ma khong tan
trong nudc va dugc goi la “hydrogel” (Bajpai and
Giri, 2003). Muc dich ctia nghién cdu nay la nham

! Trung tdm Cong nghé Sinh hoc Thanh phé. H6 Chi Minh
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