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Tom tit: Indole-3-acetic acid (IAA) la mét loai phyhormone tang triwedng thuc thudc ho
auxin, sy ¢6 mat IAA lam cho thanh té bao gian ra tao nén sy sinh truong o thuc vat. IAA4 co
thé sinh ra béi mét s6 nhém vi sinh vt song ¢ ving ré véi cdc dai dién nhw: Pseudomonas,
Azospirillum, Azotobacter, Klebsiella, Enterobacter, Alcaligenes, Arthobacter, Bacillus va
Serratia. Tir 4 mdau ddt ving ré cdy sam Ngoc Linh c6 do tuéi 1-2 nam va da phdn ldp dwoc
14 chiing vi khudn c6 kha nang sinh IAA, trong d6 c6 ba ching c6 ki hiéu YB26, YB38 va
YBD2B7 ¢6 kha nang sinh IAA >20ug/ml. Bd nghién ciru mét sé déic diém sinh hoc ciia 03
chiing cho két qua: sinh truéng tot trén cdc nguon cacbon nhw: D- glucose va D manitol;
phat trién tot 20-30°C va pH tir 5 — 9, dong thoi 3 ching déu c6 kha nang sinh mét sé enzyme
ngoai bao nhu: amylase, cellulase va protease. Phan logi 02 chung dwa trén trinh tw gen 16S
FRNA hai ching YB26 va YB38 ¢6 dé twong dong cao (>99%) véi cdc gen twong img cdc
chiing thudc chi Bacillus. Két qua dich sau 1én men cud 02 ching dd lam tang khd nang ndy
mam ciia hat rau cdi lén 4-9%.

Tir khoa: Indole-3-acetic acid (IAA), auxin, Bacillus, ddc diém sinh hoc, vi khudn vung ré.

Abstract: Indole-3-acetic acids are phytohormones belonging to the auxins. IAA
has produced groups of microorganisms living in the rhizosphere bacteria root, such as

Pseudomonas, Azospirillum, Azotobacter, Klebsiella, Enterobacter, Alcaligenes, Athobacter,
Bacillus, and Serratia. From 4 samples of plant soil Ngoc Linh ginseng with an age of 1-2

* Vién Cong nghé sinh hoc, Vién Han 1am khoa hoc va Cong ngh¢ Viét Nam
1 Vién Cong nghé sinh hoc va cong nhé thuc phém, Truong Pai hoc Mé Ha Noi
1 Cong ty c6 phan dau tu Panax Viét Nam
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vears and isolated 14 bacteria strains capable of producing IAA, three strains with symbols
YB26, YB38, and YBD2B7 are capable of producing IAA >20ug/ml. Study on biological
characteristics of 03 strains with the results: good growth on carbon sources such as
D-glucose and D mannitol; temperature 20-30°C, pH 5 to 9, and 3 strains are able to produce
extracellular enzymes such as amylase, cellulase, and protease. Classifying 02 strains based
on 16S rRNA gene sequences, two strains, YB26 and YB38 have high similarity (>99%) with
genes of strains of Bacillus. The fermentation fluid test of 02 strains increased the germination
of seed vegetables by 4-9%.

Keywords: Indole-3-acetic acid (IAA), auxin, Bacillus, biological characteristics, rhizosphere

bacteria
I. Pit van dé

Indole-3-acetic acid (IAA) la nhiing
phyhormone ting truéng thuc thudc ho
auxin, viéc tac dong cua IAA téi té bao
thuc vat, gy nén sy giam pH trong thanh
té bao, hoat hoa enzyme pha vo cau ndi
canxi — pectin din dén cat dut cau ndi
polysaccharide lién két gilta cac soi
xenlulose va tao diéu kién cho thanh té
bao gian ra, sy dan ra déng thoi ciia mot
s6 16n té bao tao nén su sinh truong [13].
Trong qua trinh sinh trudng, ngoai lugng
IAA ndi sinh thyc vat con nhan dugc mot
luong IAA ngoai sinh, tir cic nhém vi sinh
vat séng & vung r& nhu: Pseudomonas,
Azospirillum, Azotobacter, Klebsiella,
Enterobacter, Alcaligenes, Arthobacter,
Bacillus va Serratia [9, 10].

Cay sam Ngoc Linh 1a loai duoc li¢u
khong nhitng vé gia tri kinh t&, ma con c6
gia tri rat 16n trong y hoc, dugc phat hién
dau tién va nhiéu dudi chan nti Ngoc Linh
lén duoc dat tén theo dia danh. Viéc khai
thac qui mo 16n dan dén can kiét. Mo rong
dién tich trong, dan dén phai di thuc cay
sam Ngoc Linh t6i cac ving c6 diéu kién
dia Iy twong dong dang duoc diy manh tai
cac dia phuong Hat Lot (Son La), Tuin
Giao (Dién Bién), Tam Dao (Vinh Phuc),
Lac Duong (Lam DPong) va Mu Cang Chai

(Yén Bai). Tai mot sd diém di thuc cdy
sam chiu tac dong manh cua thd nhudng,
mot s6 bénh hai gay ra boi nam va vi
khuén, v6i mot s6 bénh nhu bénh gi sat,
thbi nhiin va dom 14 da lam chét 35-70%
cay trong giai doan sdm mdt nam va hai
nam tudi [2,3]. M6 rong dién tich, dap ing
nhu ciu st dung, phai c6 giai phap giam
ti 1¢ chét nhung vin dam bao chét luong,
han ché sir dung thudc héa hoc 1a yéu cau
bt budc.

Nhom vi khuan ving ré duoc chu y
trong thoi gian gan day, ngoai kha ning
sinh TAA gitp thyc vat sinh truong tbt,
chung con c6 kha ning téng hop cac chét
nhu: vitamin, enzyme, chat e ché sinh
hoc tiéu diét mam bénh c6 hai d6i voi cay
[8,9, 10, 12]. Quan ly dich hai d6i véi cdy
tré)ng bﬁng cac bién phap sinh hoc, dac
biét 1a cAy sam Ngoc Linh tai cac dia diém
di thuc can duoc ddy manh, gitp cho ciy
sam tai cac dia diém di thuc co chat luong
cao On dinh, an toan v&i nguoi sir dung.

Trong bai bao nay trinh bay mot s6
két qua nghién ctru vé phan 1ap, xac dinh
dic diém sinh hoc cua ching vi khuén
dugc thu nhan tir dat ving ré coa cdy
sam Ngoc Linh dugc tréng tai xa Kim
Noi, Huyén Mu Cang Chai, Tinh Yén Bai
nhim muc dich Gmg dung tao ché pham
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giup nang cao nang suat han ché sy dung
thuoc hoa hoc, van dam bao duogc chat
lugng cuia sam.

II. Vat liéu va phwong phap
nghién ciru

2.1. Vit liéu: Cac mau dat va sim
duogc thu nhan tai xa Kim Noi, Huyén Mu
Cang Chai, Tinh Yén Bai c6 do tudi 1-2
nam, thudc Cong ty cd phan dau tu Panax
Viét Nam.

2.2. Méi truwong: Moi truong Luria-
Bertani (LB) (g/L): cao ndm men 5,0;
trypton 10,0; NaCl 10,0; pH 7,0. Moi
truong khoang co ban (g/L): (NH,),SO,
2,0, MgSO,.7H,O0 0,2; NaH,PO,2H O
0,5; CaCl,.2H,0 0,1; K. HPO, 0,5.

2.3. Phwong phap nghién ciru

2.3.1. Ldy mau: Dat ving ré cay sim
Ngoc Linh c6 46 tudi 1 - 2 nam duge tréng
tai Xa Kim Noi, Huyén Mu Cang Chai,
Tinh Yén Bai dugc ldy theo phwong phap
mo ta Egorov, 1983[1].

2.3.2. Xac dinh ham lvong indole-3
acetic acid (IAA): Nudi vi khuan trong
moi trudng LB ¢6 b sung trytophan nong
do S5g/l ¢ 30°C trong 24 gio, ly tdm thu
dich noi loai sinh khéi t€ bao, dich nodi sur
dung xac dinh ndng d6 IAA theo phuong
phép cua Brick et al. (1991)[5].

2.3.3. Xac dinh kha nang phan giai
cdc hop chdt hitu co: Cac chung vi khudn
cdy cham diém trén moi truong khoang
co ban ¢o bd sung cac co chat nhu: tinh
bdt tan, casein va carboxymethyl cellulose
(CMC). Sau 72 gid, nudi ¢ nhiét 30°C,
xac dinh hoat tinh enzym ngoai bao bang
cach st dung cac dung dich thudc thir
tuong ung: Lugol 1% v&i moi truong chira
tinh bot; Trichloroacetic acid 5% v&i moi
truong chira casein; Congo do 1,0% ddi
v6i1 voi moi truong chira CMC [1].

2.3.4. Nghién cvu ddc diém hinh
thai: Nghién curu dac diém sinh hoc dua
theo khoa phan loai Bergey’s Mannual of
Determinative Bacteriology, 1989. DNA
téng sd cua cac ching dugc tach theo
phuong phap cuia Sambrook va Russell,
2001[14]. Gen 16S rDNA duoc khuéch dai
bang phan img PCR, str dung cap mdi GR1:
5’-GGTGTGACGGGCGGTGTGTA-3’
va GF1: 5’>-TAACACATGCAAGTCGAA
CG-3”. San pham sau phan tng PCR
duoc kiém tra, tinh sach, gidi va phan tich,
so sanh vdi trinh ty gen tuong Gng trén co
so dir liéu GenBank va 1ap ciy di truyén
v6i phin mém CLC DNA Worbench 8.0.

2.3.5. Panh gia anh huwong cua
cdc ching vi khudn dén sy nday mam cud
hat rau cdi: Dé danh gia tac dong cua vi
khuan dén su nay mam cua hat rau cai,
dich 1én men ciia 02 chung vi khuan trong
moi trudng LB ¢ bd sung trytophan ndng
do Sg/l ¢ 30°C trong 72 gid, st dung dich
1én men chua sinh khéi; ly tim thu dich
ndi va sinh khéi té bao sau d¢ tién hanh
cac budc theo phuong phép dugc mo ta
bdi Phi et al., 2008 [12].

I11. Két qua va thio luin

3.1. Phin ldp va tuyén chon cdc
chiing vi khudn cé khd ning sinh IAA cao

T 04 mau dat ving ré cdy sam
Ngoc Linh duogc thu thap tai Xa Kim Noi,
Huyén Mu Cang Chai, Tinh Yén Bai sau
qua trinh phan 14p va thuan khiét trén moi
truong thach LB, dya trén cac dac diém
hinh thai, mau sic khuén lac, sic t sinh
ra trong moi truong theo phuong phap
cua khoa phan loai Bergey’s Mannual of
Determinative Bacteriology 1989, két qua
da phan 1ap duoc 14 ching voi mau sic
khuén lac tréng, vang, hé)ng, nau ... (hinh
2A va 2B).
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Hinh 1. Mgt s6 hinh dnh vé cdy sam. Vieon trong sam Ngoc Linh ciia Cong ty ¢é phan dau
tw Panax Viet Nam tai Xa Kim Noi, Huyén Mu Cang Chai, Tinh Yén Bai (A), Cdy sam mot

nam va 2 nam tuoi bi bénh o la (B va C) va 04 mdu dat viung ré sam thu nhan.

Céc chung sau qué trinh thuan khiét
(Hinh 2C), kiém tra kha nang sinh IA A trén
mai trudng LB ¢6 bo sung thém trytophan
5g/L, két qua thé hién ¢ hinh 2 D.

Hinh 2. Hinh thdi mét s6 dang khudn lac

c6 trong mau ddt va ré cdy sam Ngoc
Linh (A va B), cdc ching vi khudn sau
thudn khiét trong éng nghiém (C) va kha
nang sinh IAA cua cac chung (D).

Trong sd 14 ching vi khuan c6
3 chung YB38, YB26 va YBD2B7 c6
kha nang sinh IAA trén 20 pg/ml (chiém
21,42%) (hinh 2D); c6 8 ching sinh [AA
trén 10 pug/ml (chiém 57,16%), va 3 chung
sinh TAA duéi 10 pg/ml (chiém 21,42%),
3 chung c¢6 kha ning sinh IAA cao tiép tuc

dugc nghién ctru mot so dac diém sinh hoc.

3.2. Nghién civu mét sé dic diém

sinh hoc cud 03 chiing tuyén chon

Dic diém sinh hoc giup phan biét
gilta cac chung vi khuan, va diéu chinh
khi sir dung trong thuc té. Theo phuong
phép mo ta trong khoa phan loai Bergey’s
Mannual of Determinative Bacteriology
(1989) di xac dinh mot sb dic diém sinh
hoc cta 3 chung vi khuén, két qua dugc
thé hién ¢ bang 1 va 2, hinh 3.



Hinh 3. Hoat tinh sinh hoc ciia mét sé ching. Thity phén co chdt tinh bét (4); CMC (B) va

casein (C) va kha nang trc ché sy phat trién cud ndam bénh (D).

Bdng 1. Mot 56 dac diém sinh hoc cia 3

Pic diém YBD2B7 YB26 YB38
Hinh thai khuén lac Tron, bé mit nhin, ndu| Tron, bé mat 16m, nhay | Tron, 16i bong,
Mau sic khuén lac Vang nhat Vang nhat Nau rét nhat
Té bao Que Que Que
Nhiét d¢ sinh truong(°C) 15— 45 10 — 45 15-37
pH sinh truong 4-9 5-10 4-9
Sinh truong ¢ nong do mubi (%) <7 <5 <3
Kha nang thuy phan
Casein + + +
Tinh bot + + +
CMC + + +
Nhuom Gram + + -

Ghi chu: + Co hoat tinh, Gram (+); - Gam (-)

Hinh 3. Anh khd nang sir dung nguon cacbon va nito cud hai chiing vi khuan YB38 va YB26

Kha ning dong hoa cic ngudn
cacbon ctia 3 ching vi khuan kha khac
nhau: ca 3 chung déu dong hoa dugc
D-glucose, D-manitol va Saccharosse.
Chung vi khuin YB38 va YB26 st dung
dugc D-xylose va D-arabinose (Bang 2 va
Hinh 2). V&i cac ngudn nito, trong d6 3
chiung déu c6 thé sir dung L-tryptophan,
L-Asparagine, cao thit va peptone, va

ngudn nitto vo co 1a ure. (Bang 3 va Hinh
2). Vi kha niang dong héa da dang cac
ngudn cacbon va nito da dang cac ca 3
chung vi khuan khi sir dung cac chung
trong phan bon s€ co su thich rng nhanh
voi moi trudng, rat thuén loi cho su dung
va s€ dem lai hi¢u qua cao. Ngoai ra, da
phan tich kha ning thuy co chét cellulose
c¢6 trong trdu cua ca 3 chung trong moi



truong 1ong, ching YB26 va YB38 cho
kha niang phan huy tot hon so vdi chung
YBD2B7. Thyc té khi ting dung trong
sam trén Xa Kim Noi, Huyén Mu Cang
Chai, Tinh Yén Bai sir dung trau trong tao
16p mun da duoc trién khai, ddy 1a ngudn
co chat cung cap dinh dudng cho cy sau
khi dugc vi sinh vat thiy phan, do vay 2
chung YB26 va YB38 c6 tiém ning da
duoc lua chon nghién ctru tiép vi phu hop
v6i muc dich st dung.
Bdng 2. Khd ndng sit dung nguon cdc
bon ciia 3 ching vi khudn

Kha ning phat trién
Ngudn carbon cua cac ching
YBD2B7 | YB26 | YB38

Doi chirng - - -
D-arabinose N T -
raffinose
D-manitol + ++ ++
Saccharose + ++ ++
D- fructose + + +
D-xylose + - +
D-glucose + + +

Ghi chii: ++ sinh truéng tot; + phat trién; + khéng
ro rang; - khong phat trién.
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Bdng 3. Kha néng sit dung nguon cdc
nito ciia 3 ching vi khudn

Kha néing phat trién cia
Ngudn Nito cac chiing

YBD2B7 | YB26 | YB38
Doi ching - - -
L-trytophan ++ ++ +
L-Asparagine + ++ +
L-tyrosine - - +
(NH)),SO, + + +
Uré + + +
NH,NO, + + +
Cao thit + ++ ++
Peptone + ++ ++

Ghi chii: ++ sinh trudng tot; + phat trién; + khé{zg
r6 rang, - khong phat trién.
Str dung phuong phép phan loai dua
trén trinh ty gen 16S rRNA cho 2 ching
vi khuan YB26 va YB38 s& gitp qua trinh
phan loai nhanh, két qua sau khi gii trinh
tu gen 16S rRNA va ddi chiéu véi cac gen
twong ung trén co sé du li¢u GenBank,
dung cay di truyén st dung gen 16S rRNA
cua hai chung YB36 va YB26 thu dugc
v6i két qua co do trong dong cao(>99%)
véi cac gen tuong Ung cua cac chung vi
khuan thudc chi Bacillus (Hinh 4).
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Hinh 4. Cdy tuwong dong di truyén dwoc ldp giita trén gen 16S rRNA ciia hai chiing YB26 va

YB38 véi cdc ching vi khudn c¢é ho hang gan
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Két qua nghién ciru thu nhan dugc
kha tuong déng véi mot sb nghién ciru,
day 1a nhom vi khuan khé phé bién, xuat
hién nhiéu trong ving ré cta cac loai
cay tréng nhu lua, 6t, ca chua, khoai tay,
thude 14, sam, qué va nhiéu loai cay duoc
liéu. . . Trén thé gi6i dd c6 nhitng nghién
ctru khd nang sinh TAA cua cac nhém vi
khuan Bacillus va Gtmg dung dé san xuat
phan boén vi sinh st dung trong nong
nghiép [8, 9]. Cac ching vi khuan thudc
nhém Bacillus c¢6 nhiéu dic tinh sinh hoc
qui d3 dugc tmg dung nhu sinh nhiéu loai
enzyme gitip phan hity cic ngudn co chét
khac nhau kho phéan hiy, cung cap dinh
dudng, ting cudng hé thong khang bénh

trén cdy trong [4, 8, 10]. Dé co thé ung
dung cac chung vi khuan trong tao san
pham bd sung trong chiam soc va bao vé
cdy trong, can co cac danh gia tic dong
truc tiép cua vi khuan déi véi cdy trong.
Nghién ctru tiép theo s& danh gia tac dong
ctia 02 chung vi khuan nay dén kha ning
nay mam cua hat rau cai.

3.3. Anh huéng cud 02 chiing dén
khd nang ndy mam cud hat rau cdi

Sau khi xur 1y hat rau cai véi sinh
khdi, hdn hop dich 1én men chira ca sinh
khéi c6 mat do té bao 4-6.10°CFU/hat rau
cai va dich sau 1én men di loai sinh khoi,
su tac dong cac yéu td 1én sy ndy mam cia
hat dugc thé hién & bang 4 va hinh 5.

Hinh 5. Anh hwong cua cdc chung vi khuan den kha nang nay mam cua hat rau cdi.

Bdng 4. Két qua anh huong cud 02 ching

den kha nang nay mam cua hat rau cdi.

Chiing Thi nghiém IE;:E l(l%
Dbi chimg 85
Sinh khéi 87

YB26 |Dich loai sinh khdi 90
Dich l1én men 91
Sinh khéi 89

YB38 |Dich loai sinh khéi 92
Dich l1én men 93

Qua bang 4 va hinh 5 cho thiy, tic
dong cua cua dich Ién men dén su nay
mam cta & hat rau cai gitra 2 chung 1a
kha khac nhau. T4t ca cidc mau hat sau
khi ngdm 0 v6i sinh khéi, dich sau ly tim
va dich sau 1én men c6 chira sinh khéi
vi khuan déu c6 ty 1é nay mam cao hon
so voi d6i chimg. Piéu nay chimg t6 tac
dong kich thich ndy mam cua hat ngoai
IAA c6 trong dich 1én men, sir dung sinh
khéi vi khuén ciing cho hiéu qua ndy mam
ctia hat tang (2-4%), diéu nay duoc giai



thich, do ching vi khuan khi tiép xtic voi
hat da xam nhép vao trong hat, hoat dong
cua vi khuan da 1am thay doi su can bang
hormone, tao thuan loi cho sy nay mam
(Hinh 4). Nhu vay khi hat giéng duoc tiép
xuc v6i ca hai yéu t6 IAA va sinh khéi vi
khuéan co6 két qua nay mam cao nhét, diéu
nay c6 thé giai thich trong mot sb nghién
ctru khi tiép xtic v6i hai yéu to trén da lam
thay ddi ti 1& can b?mg hormone cua hat,
kich thich sy nay mam, céc té bao ving ré
xuat hién dé tao cac mam r& bt dinh, cac
mam ré nay sinh truéng nhanh pha v cdu
tric vo va chui ra khoi vo, hinh thanh ré
va cung voi cac phytohormone khac diéu
chinh sy hinh thanh mam chdi [8, 10, 13].
Nhu vay ca hai vi khuan YB38 va YB26
khi tiép xuc v6i hat rau cai da khong giy
hong va chét ddi voi hat, ma ching con co
tac dung tdt kich thich va cai thién dén qua
trinh ndy mam cua hat rau cai. Hai chung
YB38 va YB26 rét c6 tiém ning ing dung
trong tao san pham b6 sung trong nong
nghiép, tuy nhién trong thoi gian téi can
c6 cac nghién ctru day da hon & cac qui
mo khéc nhau dé co thé tng dung c6 hiéu
qua.
IV. Két lugn:

Tir 4 mau dit ving ré cay sim Ngoc
Linh c6 d6 tudi 1 ndm va 2 nim duoc
tré)ng tai Xa Kim Noi, Huyén Mu Cang
Chai, Tinh Yén Bai da phan lap duoc 14
chung vi khuan c6 kha ning sinh TAA.
Trong d6 c6 ba chung c6 ki hiéu YB26,
YB38 va YBD2B7 c6 khé nang sinh IAA
>20ug/ml.

P3i nghién ciru mot sd dac diém sinh
hoc ciia 03 ching cho két qua déu sinh
trudng t6t trén cac ngudn cacbon nhu: D-
glucose va D manitol, nguén nito cao thit,
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peptone va tryptophan; phat trién tot 20-
30°C vapH tr 5 — 9, cd 3 ching c6 kha
nang sinh mot sd enzyme ngoai bao nhur:
amylase, cellulase va protease. Phan loai
02 chung YB26 va YB38 dua trén trinh
tur gen 16S rRNA thu két qua chung c6 do
turong dong cao (>99%) vdi cac gen cua
cac chung thudce chi Bacillus.

Két qud khi st dung dich sau lén
men cud 2 chung vao giai doan ndy mam
cua hat rau cai cho théy, su cO mat cua
dich sau 1én men déu 1am ting muc do nay
mam cua hat thém 4-9%.

Loi cam on: Cong trinh duoc sy ho
tro kinh phi tir dé tai “Nghién civu tuyén
chon mét sé chung vi sinh vdt co hoat tinh
Indole-3-acetic acid (IAA) va cellulase
thudc vimg ré cdy sam ngoc Linh dwoc
trong tai Mii Cang Chdi- Yén Bdi dinh
hieéng ieng dung trong tao ché pham sinh
hoc” Md s6: CS22-08 ciia Vién Cong nghé
Sinh hoc, Vien Han lam khoa hoc va Cong
nghé Viét Nam va Cong ty cé phan dau tw
Panax Viét Nam trong viéc cung cdp mau.
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