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TOM TAT

Muc tiéu cGa nghién ctru nay 13 tuyén chon chiding vi khuan c6 kha nang cb dinh nito va tdng hop IAA manh. T
32 mau dét trdng ca chua thu tai tinh Thai Nguyén da phan l1ap dwoc 5 ching vi khudn c6 ca hai hoat tinh trén.
T d6 tuyén chon dwoc chiing MN26 cé hoat tinh ¢b dinh nito va sinh tbng hop IAA manh nhét twong (ng véi
20,822 pg/ml NH4" khi nuéi trén moéi tredng Ashby va 77,2344 ug/ml IAA trén méi trwdng Ashby bd sung 0,1%
L-Tryptophan. Két qua so sanh trinh tw gen 16S-rRNA cla chiing MN26 cho ty 1& twong déng 98,88% v&i chiing
Flavobacterium tistrianum GB 56.17 (KT223144). So db pha hé cho thdy ching MN26 giir mét tri doc lap véi
Flavobacterium tistrianum GB 56.1". Dwa vao di¥ liéu phan tich trinh tw gen 16S Rrna, ching MN26 c6 thé dwoc coi
la (rng vién loai m&i thudc chi Flavobacterium, véi danh phap khoa hoc la Flavobacterium sp. MN26. Banh gia dac
diém nudi cly cho thdy ching MN26 c6 kha néng sinh 8 loai enzyme (Phosphatase alcaline, Leucine arylamidase,
Valine arylamidase, Trypsine, Phosphatase acide, Naphtol-AS-Bl-phosphohydrolase, p-galactosidase,
D-glucosidase), c6 kha ndng déng héa cac ngudn carbon, bao gdm D-glucose, L-arabinose, D- mannose,
D-mannitol, D-maltose, L-rhamnose, D-ribose, Inositol, D-saccharose, N-acetyl-glucosamine, Malic acid, Phenylacetic
acid, Potassium gluconate, Sodium acetate va Trisodium citrate; c6 kha n&ng sinh Indole va khéng c6 kha néng chuyén
hoa nitrate thanh nitrite.

T khoa: Cb dinh nito, tdng hop indole-3-acetic axit, Flavobacterium.

Selection of Bacterial Strains Capable
of Nitrogen Fixation and Indole-3-acetic Acid (IAA) Biosynthesis
from Tomato-Grown Soil in some Communes and Wards in Thai Nguyen Province

ABSTRACT

The objective of this study was to select bacterial strains with strong nitrogen fixation and IAA biosynthesis
ability. Five strains with both activities were selected from 32 tomato soil samples collected in Thai Nguyen province.
The strain MN26 was selected for its strongest nitrogen fixation and IAA biosynthetic activity, corresponding to 20.82
ug/ml NH," when grown on Ashby medium and 77.23 pg/ml IAA on Ashby medium supplemented with 0.1%
L-Tryptophan. Based on 16S rRNA gene sequence analysis data and phylogenetic tree, the strain MN26 could be
considered as a new species candidate belonging to the genus Flavobacterium with scientific name as
Flavobacterium sp. MN26. Results of culture characterization showed that Flavobacterium sp. MN26 was capable of
producing 8 enzymes (phosphatase alcaline, leucine arylamidase, valine arylamidase, trypsine, phosphatase acid,
naphtol-AS-Bl-phosphohydrolase, 3-galactosidase, and D-glucosidase) and capable of assimilation of various carbon
sources including D-glucose, L-arabinose, D-mannose, D-mannitol, D-maltose, L-rhamnose, D-ribose, inositol,
D-saccharose, N-acetyl-glucosamine, malic acid, phenylacetic acid, potassium gluconate, sodium acetate and
trisodium citrate. The strain MN26 was capable of producing indole but incapable of converting nitrate to nitrite.

Keywords: Nitrogen fixation, IAA biosynthesis, Flavobacterium.
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Tuyén chon chiing vi khuan c6 kha néng cb dinh nito va tdng hop indole-3-acetic acid (IAA) tir d4t trdng ca chua

& mot sb xa, phweng tai tinh Thai Nguyén

1. DAT VAN DE

Thuc t& hién nay cho thay, phan 16n lugng
dam st dung cho cay trong dugc tao ra tit con
dudng tong hgp héa hoc. Cac bang chiing khoa
hoc da chi rd, viéc lam dung dam héa hoc trong
thdi gian dai tiém 4n nhiéu rdi ro cho con ngudi
va moi truong sinh thai (Ladha & cs., 2005).
Chinh vi vay, khai thac ngudn nite doi dao trong
khi quyén phuc vu cho san xudt nong nghiép
dugc dat ra.

Vi sinh vat ¢6 kha nang c6 dinh nito 12 mét
trong cac giadi phap hiiu hiéu cho nén néng
nghiép hién dai. Qua trinh c¢6 dinh nito tu do
cia vi sinh vat dugc phat hién nam 1901 bdi
Beijerinck, diay dugc xem la mot trong nhiing
phat hién tiéu biéu cta thé ky XX trong nong
nghiép (Wagner, 2011). Ung dung nhém vi sinh
vat ¢ dinh nito s& gép phan lam han ché si
dung cac loai phan bén hoéa hoc (Orr & cs.,
2011). D4 c6 nhiéu coéng trinh nghién ctiu dude
trién khai gitp cac nha khoa hoc c6 dudc cai
nhin tdng quan vé vai tro ctia vi sinh vat c6 dinh
nito trong san xuat nong nghiép. Theo Nguyén
Lan Dang & cs. (2001), vi khuén c¢8 dinh nito
gdbm c6 hai nhém 1én: (1) vi khuéin c¢d dinh nito
tu do va (2) vi khudn c¢6 dinh nito coéng sinh.
Trong d6, cac nhém vi khuén séng tu do trong
d4t tiéu biéu nhu Cyanobacteria, Pseudomonas,
Azospirillum va Azotobacter c6 thé c¢& dinh nito
lén dén 60kg N/ha/mam (Kahindi & cs.,1997).

Nhiéu vi khuén bén canh kha ning c6 dinh
nito con c6 kha ning san sinh ra IAA - mét loai
hormone nhém Auxin, déng vai tro quan trong
cho diéu hoda sinh trudng § thuc vat (Zhao,
2010). TAA con ngan chian va tri hodn hién
tugng sinh 1y cta 14, thic ddy su ra hoa, tao
qua. Theo Sergeeva & cs. (2002), mot s6 nhom vi
khuén c6 kha ning sinh téng hgp IAA tu tién
chat L-tryptophan. Ham lugng IAA dugc sinh
téng hop 6 ndng d6 tryptophan 50 va 500 pg/l bd
sung lan lugt dao dong 1,47-3,6 pg/ml téng lén
10,17-22,02 pg/ml (Ahmad & cs., 2008).

Hién nay, san xuit noéng nghiép phu thudc
vao viéc st dung phan bén héa hoc quy md
l6n. Vi chiing cung cdp cac chat dinh dudng can
thiét cho cAy trong, nhu nitd, phot pho va
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kali. Tuy nhién, viéc st dung loai phan bén nay
qua muc c6 thé gy ra nhiing tac dong moi
truong kho luong va cé tac dong tiéu cuc dén cac
tinh chét vat 1y, héa hoc va sinh hoc cta dat. O
nhiém nuéc ngdm, mat d6 phi nhiéu cua dat,
gidm da dang sinh hoc (Yadav & cs., 2017; Baez
& cs., 2017). Do d6 nén néng nghiép dang hudng
t61 mot cach tiép can bén viing hon va than thién
v6i méi trudng. Cac chién luge hién dai lam ting
nang suit néng nghiép nhan manh tim quan
trong cta ché phdm vi sinh trong viéc hién thuc
héa muc tiéu cia ching. Ung dung cta cac san
pham vi sinh c6 kha nang ¢§ dinh nito va sinh
tong hop TAA dang dude ap dung ngay mot rong
rai trén thé giéi. Nhiéu nudc trén thé gidi da san
xudt ché phadm vi sinh theo nhiéu huéng khac
nhau, nhiéu dang khac nhau, tuy thudc vao diéu
kién tu nhién, kinh t&, xa hoi va khoa hoc cong
nghé, trinh d§ dan tri cia médi quéc gia. Nhung
tat ca déu hudng t6i mot muc tiéu chung la: Tién
loi cho ngudi st dung, giam thiéu 6 nhifm moi
truong va dat hiéu qua kinh t& cao.

Trong cac loai rau, ca chua la loai rau an
qua dudc uu chudng. Pay la ngudn thuc phidm
cung c4p dinh dudng cin thiét cho co thé ngudi
nhu: B-Caroten, chat khoang Ca, Fe, P, S, K,
Mg, Na... dudng va cac loai vitamin A, B, C, E
va PP (Thé& Mau, 2003). Theo s6 liéu théng ké
cta tinh Thai Nguyén, nam 2021 toan tinh cé
299ha dién tich d4t trong ca chua, v6i tong san
lugng 6.575 tan/nam. Con s6 kha khiém toén va
con nhiéu tiém ning phat trién cho loai cay
trong nay dé dap tng nhu cdu thi trudng trong
va ngoai tinh. Do vay nghién ctiu vé vi sinh c6
kha n#ng c6 dinh nito va téng hop IAA tu dat
trong cdy ca chua sé gép phan lam giau thém
thong tin ngudén gen vi sinh vat c6 hoat tinh quy
huéng t61 ing dung vao linh vuc san xuat phan
vi sinh phuc vu nganh trong trot va bao vé méi
truong sinh thai bén viing.

2. PHUONG PHAP NGHIEN CUU
2.1. Thu mau

Thu miu dat 6 mot s phuong, xa trong ca
chua theo phuong phap theo TCVN 7538-
6:2010. Mau dat dugc thu tai cac rudng trong ca
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chua 01 vu trong nam, 18y vao thoi diém cay ca
chua bat dau ra hoa. Mau dugc 14y & do sau
6-15cm, sau khi da loai bd khoang 5cm phan
dat va tan du thuc vat. Téng s6 32 mau, dudc
thu thap tai mot s6 xa, phuong & thanh phd
Thai Nguyén (5 miu), Song Coéng (4 mau), Pho
Yén (2 mau); cac huyén: Dai Tu (3 mau), Phu
Luong (5 mau), Phi Binh (4 miu), Dinh Héa
(3 mau), Péng Hy (4 mau), V6 Nhai (2 mau).

2.2. Phap lap vi khuéan

Cac mau dat dugc nghién min, pha lodng
dén cac cap do 107, 102 103 10, 107 trong cac
ong nghiém chtia nuéc mudi sinh 1y (0,85%) da vo
tring. Cac ching vi khuén c6 kha nang ¢ dinh
nito dudc phan lap theo phuong phap ctia Koch,
nudi cdy trén modi trudng dic véo dam Ashby
(Pham Thi Ngoc Lan & Nguyén Thi Viét, 2016).

2.3. Phan tich chi tiéu chat lugng

Pinh tinh kha ning sinh téng hgp IAA caa
vi khudn bing cach b sung thuéc thi
Salkowski vao dich nudi cdy cac chung vi
khuén, dich nudi sé chuyén sang mau dé néu cé
TAA (TCVN10784:2015).

Xac dinh kha nang sinh IAA: Vi khuén dugc
nudi trong moi trusng 1éng Ashby cé6 b6 sung
0,01% tryptophan, nuéi lic (180-200 vong/phrt)
¢ 30°C trong 6 ngay. Ham lugng IAA tho dugc
sinh ra trong dich nudi dugc xac dinh bang
phuong phap phan tng mau véi thudc thi

6 hap thu tia UV

Ham hrong IAA (ug/ml)

Hinh 1a. D6 thi chuin IAA

Salkowski tao ra san pham c6 mau, so mau trén
may quang phé & budc séng 530nm. Dua vao d6
thi chudn IAA (Hinh 1a) sé xac dinh dugc ham
lugng TAA (Glickmann & Dessaux, 1995).

Phuong phap xic dinh kha n#éng c¢d dinh
nito: Nuéi cdy vi khuén trong méi trudng nudi
cdy Ashby 1éng, nudi lic 180 vong/phit ¢ 30°C
trong 6 ngay. Ly tdm thu dich trong va xac dinh
néng d6 NH," dudc c¢§ dinh béi ching vi khuidn
trong dich nuéi bang phuong phap so mau véi
thudc tht Nessler (Nguyén Thi Thu Hing &
Nguyén Thi Thuy, 2015), st dung dudng chudn
ammonium (Hinh 1b).

Xac dinh dic diém sinh héa cta ching tuyén
chon bang kit API (ZYM, 32GN, 20NE) cuta
Biomérieux dudc huéng dan bdi nha san xuat.

Pinh danh phéan ti va xay dung so do pha
hé: DNA téng s6 cua ching tuyén chon dugc
tach chiét theo phuong phap ctia Sambrook &
Russell (2001). Trinh tu gen 16SrRNA dudgc
khuéch dai st dung ciap mdi 27F
AGAGTTTGATCMTGGCTCAG  va 1492R
TACGGYTACCTTGTTACGACTT (Lane, 1991)
va dudc doc trinh tu théng qua hé théng Applied
Biosystems 3730 xl DNA analyzer st dung Big
Dye terminator cycle sequencing kit v.3.1
(Macrogen, Han Quéc). St dung dii liéu cong bs
trén EzTaxon dé nhan dién ching phan lap
(Chun & cs., 2007). Péng thoi, vi tri phan loai
ctua chiung phan lap dugc xiy dung bang phan
mém MEGA 7 (Kumar & cs., 2016).

0,9
y = 0.0816x - 0.0001 @
0,8 R*=0.9962

&
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Hinh 1b. P4 thi chudn NH,*
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2.4. X% 1§ 6 lidu

Tat ca cac sd liéu thu thap 1a dai dién cta
ba thi nghiém lip lai. K&t qué thi nghiém dugc
phan tich phuong sai mdt nhan t& trén phan
mém SPSS 20.0 va Microsoft Excel. Su khac
biét ctia gia tri trung binh gitia cac cong thiic
duge danh gia nho kiém dinh Duncan & dé tin
cay 95%.

3. KET QUA VA THAO LUAN

3.1. Két qua phan lap chung vi khuan cé
kha nang c6 dinh nite va sinh tong hgp
IAA tit dat trong ca chua tai mét so
phudng, xa & tinh Thai Nguyén

T 32 mau dat tréong ca chua thu tai mot
s6 phuong, xa & tinh Thai Nguyén, tac gia phan
lap duge 5 chung vi khuén. Cac chung vi khuédn
nay c6 kha niang séng trén mdi trudng vé6 dam
Ashby cho phép két luan so bd riang ching c6
kh& ning c6 dinh nito. K&t qua phan tich dinh
tinh cho th&y c& 5 chung déu c6 kha ning téng
hop TAA. Mot s6 dic diém: hinh thai khuén lac,
hinh thai t& bao, tinh chit Gram va khi nang
di dong ctiia cac chiing méi phan lap dugce thé
hién qua bang 1.

Két qua & bang 1 cho thdy, khuén lac c6
dang hinh tron, mau tring stia va trong, bé méit
tron béng, khong ria. T& bao c6 dang phay, que
ngin va hinh cdu, ching déu c6 kha nang di dong
va thé hién tinh chit Gram aAm. Nhu vay,
5 chung vi sinh vat méi phan lap dudc cé nhiéu
dac diém vé hinh théi khuén lac va hinh thai té&
bao kha khac nhau, nhung ching déu c6 kha
ning c6 dinh nité va sinh téng hgp IAA. Ca 5
ching nay dudc tiép tuc nghién ctiu dé lua chon
ra mét chung c6 hoat luc ¢6 dinh nite va téng hop
IAA manh nhat.

3.2. Tuyén chon ching c6 kha niang c6 dinh
nito va sinh téng hgp IAA cao tir cac chung
da phan lap

Trong nghién cGu nay, viéc tuyén chon
chling vi sinh vat cén ¢t vao hai tiéu chi: (1) kha
nang c6 dinh nito va (2) kha ning téng hop IAA.
Két qua danh gia hai tiéu chi trén ctia 5 chung
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vi sinh vat phan 1lap dugc khi nudi cdy ching
trong moi trudng tuong tng sau 6 ngay thé hién
qua bang 2. K&t qua khing dinh nhan dinh 6
trén (5 chung déu c6 kha niang c6 dinh nito va
sinh téng hop IAA) 1a ding. Tuy nhién hoat luc
¢d dinh nito va sinh téng hop IAA cta 5 chung
14 khic nhau. Ching MN45 c6 hoat luc yéu
nhat, v6i kha ning c6 dinh nito 5,4263 pg/ml,
kha nang téng hop IAA 16,048 pg/ml. Trong khi
dé6, hoat luc manh nhat 14 chung MN26 véi kha
ning cd dinh nitc 20,822 pg/ml, kha nang téng
hgp TAA 77,2344 pg/ml.

Hoat luc t6ng hop IAA va c8 dinh nito caa
ching MN26 cao hon so véi két qua cong bs ctaa
Nguyén Anh Huy & Nguyén Hiiu Hiép (2018)
khi nghién ctGu kha ning c¢6 dinh nito va téng
hop IAA cta chtng vi khudn PL9 duge phan lap
ti ving dit san xuit lia - tom 6 Bac Liéu véi
kha ning cé dinh nito dat 1,78 pg/ml va téng hop
IAA dat 35,8 ug/ml sau 6 ngay nudi. K&t qua nay
ciing cao hon so véi cong bd cia Nguyén Thi Thu
Hang & Nguyén Thi Thuy (2015) v6i chiing AZT1
va AZT7 dugc phan lap tut dat trong lda ¢ Ha
Nbi, ching c6 kha ning cd dinh nito phan ti
thanh nité dang ammonium (NH,") tusng tng la
3,36 pg/ml va 3,32 pg/ml va téng hop IAA tuong
ting 1a 10,11 pg/ml va 12,87 pg/ml. Kha
ning téng hop IAA cta ching MN26 tucng
tng kha ning téng hop IAA cta chiung HC21
(73,92 pg/ml) duge cong bd bdéi Tran Thi Xuan
Phuong & cs. (2017) khi tuyén chon chung vi
khuén c6 kha ning c¢d dinh nite va sinh téng hop
IAA trong dat trong lda & tinh Thita Thién Hué.

Nhu vay, chung MN26 14 ching c6 hoat luc
c6 dinh cao nhat trong 5 chting da dugc phan
lap va cao hon so v6i mdt s6 cong bo trude dé. Do
vay, chung MN26 dugc tuyén chon phuc vu cho
cac nghién ciu tiép theo.

3.3. Xac dinh dac diém sinh hoc ctia chiing
vi khuan dugc tuyén chon

3.3.1. Pinh danh ching vi khuin duoc
tuyén chon

Két qua phan tich trinh tu gen 16S rRNA
(1.442bp) cho th&y chiung MN26 thé hién mtc
do tuong déng cao vé trinh tu gen véi cac loai da
cong b8 thude chi Flavobacterium, cu thé
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98,88% miic do giong nhau véi Flavobacterium
tistrianum GB 56.17 (KT223144), 98,61% véi
Flavobacterium sharifuzzamanii A7.6"
(QJGZ01000021) va 98,33% véi Flavobacterium
zhairuonense A5.77 (MK248099) (Bang 3).

Theo bao cio ctia Browne & cs. (2016) vé gi6i
han gia tri so sanh gitia trinh tu gen 16S-rRNA
cua chung phan lap véi cac loai da cong bd 1én
hon 98,7% thi chung MN26 thudéc chi
Flavobacterium va gin nhat v6i loai
Flavobacterium tistrianum GB 56.17. Tuy nhién,
s d6 pha hé (phylogenetic tree) dudc thiét lap
(Hinh 2) ciing cho thdy ching MN26 dudc sip
xé&p thuodc chi Flavobacterium va gin nhat véi
loai  Flavobacterium tistrianum GB 56.1"
(KT223144), nhung ching MN26 gitt mot tri doc
lap véi Flavobacterium tistrianum GB 56.1T. Dit
litu so sanh trinh tu gen va so d6 pha hé cho
thay chung MN26 c6 thé dudgc coi 12 ing vién loai
méi thudc chi Flavobacterium, v61 danh phap
khoa hoc 1a Flavobacterium sp. MN26.

Hau hét cac nghién ctu vé kha nang c6

dinh nito va san sinh IAA dudc céng bd 6 nudc ta
cht yéu tap trung vao cac chi Rhizobium,
Azospirillum, Bacillus, Azotobacter.. trong khi
d6i véi chi Flavobacterium gan nhu chua cé cong
b6 cho téi nay. Cac nghién ctiu gan day cho thay,
thanh vién caa Flavobacterium dugc chiing minh
c6 kha n#ng c6 dinh nitd, cling nhu san sinh TAA
(Kimpfer & cs., 2015; Walitang & cs., 2017,
2018). Flavobacterium
nitrogenifigens c6 kha nang c6 dinh nito véi toc
d6 48nM ethylen/ml trong 24 gié (Kimpfer & cs.,
2015), Flavobacterium sp. strain JS2 san sinh
IAA & ham luong 40,27 pg/ml (ting lén 82,8
pg/ml trong méi trudng cé bd sung & 0,5 mg/ml

. N Q2
Youseif, Tiéu biéu,

Tryptophan) (Youseif, 2018). Su c6 mét cua cac
1C27-25,
Flavobacterium sp. FL.478-19 va Flavobacterium
sp. IR29-16 tac dong tich cuc tang chiéu dai ré
cua lda tu 8-12% (Walitang & cs, 2017). Mot bao
cdo khac cting cho thdy chung Flavobacterium

ching Flavobacterium Sp.

sp. NGB-31 c6 tac dong tang chiéu dai chéi va
chiéu dai ré cua cay ngd lan lugt 1a 47,68 va
37,93% so v6i d6i chiing (Youseif, 2018).

Bang 1. K& qua phan lap vi khuin c6 kha ning c6 dinh nito

tit 32 mau dat trong ca chua tai mét s6 phudng, xa & tinh Thai Nguyén

- Cox Dac diém . £ .« Khandng Khanang
Ky higu  Bja diem Dic diém hinh thai khuan lac hinhthai | innchat Khandng = & g™ 18 hop
chdng lay mau P Gram di dong .

té bao nito IAA
MN26  Dai T Trong, tron bé mét béng, khéng ria, nhét  DAu phay - + + +
MN45  PhaLwong Tréng si¥a, tron, khéng ria, tron Que ngan - + + +
MN102 PhaLwong Trong, 16i, b& mat bong, khong ria Que ngan - + + +
MN105 Phu Binh Trong, det, b& mat rap, ria gon Que ngén - + + +
MN106 Ddng Hy Trong, trdn, c6 nhan, khéng ria Cau - + + +

Ghi chi: (-): Gram 4m/khéng cé6 kha néang; (+): Gram duong/cé kha nédng.

Bang 2. K&t qua so sanh hoat tinh c¢6 dinh nito va
tong hgp IAA cta 5 chung phan lap duge

Ky hiéu chiing

Kha n&ng tédng hop IAA (ug/ml)

Kha néng cb dinh nito' (ug/ml)

MN26 77,2344°
MN45 16,0480°
MN102 26,9802
MN105 32,6581°
MN106 50,5113"

20,822°
5,4263°
7,5621°
6,2358¢
17,526°

Ghi chii: Céc chit trong cting mot cot biéu thj su sai khac c6 y nghia thong ké 6 miic P < 0,05
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Danh gia kha nang khang ndm Collectotrichum gay bénh than thw trén qua thanh long béi cac chiing Streptomyces sp.

Bang 3. So sanh su tuong dong vé trinh tu gen 16S rRNA
cua chiing MN26 véi cac loai gan nhat cong bo trén dit liéu EzTaxon

Loai gan nhat

Mdrc d6 twong ddng (%)

Flavobacterium tistrianum GB 56.17 (KT223144)

Flavobacterium sharifuzzamanii A7.6" (QJGZ01000021)

Flavobacterium zhairuonense A5.7" (MK248099)
Flavobacterium anhuiense D3" (EU046269)

Flavobacterium nitrogenifigens NXU-44" (KP711654)
Flavobacterium ginsenosidimutans THG 01" (GU138377)
Flavobacterium chungangensis MAH-10" (KY964277)

Flavobacterium defluvii EMB117T (DQ372986)

Flavobacterium daemonense THG-DJ7" (KF532125)

98,88
98,61
98,33
98,00
97,80
97,77
97,40
97,28
97,28

Bang 4. Mot s6 dic diém nudi ciy cta ching Flavobacterium sp. MN26

Péc didm héa sinh khao sat cGaIEEJS?;NZG Péc didm héa sinh khao sat cGaIEEJS?;NZG
Sinh Phosphatase alcaline + DPdng héa D-glucose +
Sinh Esterase (C4) - Pdng hoa L-arabinose +
Sinh Esterase Lipase (C8) - Ddng héa D- mannose +
Sinh Lipase (C14) - Dong héa D-mannitol +
Sinh Leucine arylamidase + Ddng hoéa N-acetyl-glucosamine +
Sinh Valine arylamidase + DPbdng héa D-maltose +
Sinh Cystine arylamidase - Ddng hoa Potassium gluconate +
Sinh Trypsine + Dbdng héa Capric acid -
Sinh D-chymotrypsine - Ddng hoéa Adipic acid -
Sinh Phosphatase acide + Ddng hoéa Malic acid +
Sinh Naphtol-AS-BI- phosphohydrolase + DPbdng héa Sodium acetate +
Sinh D-galactosidase - DBdng hoa Trisodium citrate +
Sinh B-galactosidase + Dbdng héa Phenylacetic acid +
Sinh B-glucuronidase - Dodng héa L-rhamnose +
Sinh D-glucosidase + Dbdng héa D-ribose +
Sinh B-glucosidase - Dédng héa Inositol +
Sinh N-acetyl-B-glucosaminidase - Déng héa D-saccharose +
Sinh D-mannosidase - Chuyén hoéa nitrate thanh nitrite -
Sinh D-fucosidase - Sinh Indole +

Ghi chi: (-): Am tinh/khéng c6 khé ndng; (+): duong tinh/cé khé ning.

3.3.2. Danh gia mét sé dic diém nuéi ciy
cua ching Flavobacterium sp. MN26

A . N 2R e N
Thoéng tin vé dic diém nudi cdy cua chung
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vi sinh vat 14 can thiét, gép phan hd trg cho cac
nghién ctu sau vé thiét k& va t61 uu héa diéu
kién nudi cdy, dong thoi b6 sung thém vao cd sd
dit liéu vé ngudn gen vi sinh vat c6 kha niang cd

dinh nito va sinh téng hgp IAA. St dung kit API
dé xac dinh mot s6 dic diém nubi cdy caa ching
Flavobacterium sp. MN26, két qua dugc thé hién
thay
Flavobacterium sp. MN26 c6 kha niang sinh 8 loai
(Phosphatase
Valine

qua bang 4. Két qua cho ching

enzyme alcaline, Leucine

arylamidase, arylamidase, Trypsine,
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Phosphatase Naphtol-AS-BI-

B-galactosidase,

acide,
phosphohydrolase,

D-glucosidase), c6 kha nang dong héa cac nguon
gbm D-glucose, L-arabinose,

carbon, bao

D-mannose, D-mannitol, D-maltose,
L-rhamnose, D-ribose, Inositol, D-saccharose,
N-acetyl-glucosamine, Malic acid, Phenylacetic
acid, Potassium gluconate, Sodium acetate
va Trisodium citrate; c6 kha n#ng sinh Indole
va khong c6 kha ning chuyén hoa nitrate
thanh nitrite.

Chung Flavobacterium sp. MN26 c6 dic
diém nudi cdy kha tuong dbéng véi chung
Flavobacterium tistrianum sp. dugdc cong bo boi
Chatrudee & cs. (2016). Tuy nhién, c6 diém
khéc biét 1a chung Flavobacterium sp. MN26 c6
khad nang sinh Trypsin trong khi d6 chtng
Flavobacterium tistrianum sp. dugc nghién ctiu
bsi Chatrudee & cs. (2016) khong c6 kha ning

nay. Diéu nay gép phan kh.’flng dinh su phu hgp
ctua so d6 pha hé (Hinh 2) khi trinh dién ching
MN26 gitt mo6t tri doc lap véi Flavobacterium
tistrianum GB 56.1".

4. KET LUAN

Tu 32 miu dat tréng ca chua thu tai tinh
Thai Nguyén 5 chung vi sinh vat c¢6 kha nang c6
dinh nitc va sinh téng hop IAA d& dudc phan
lap. T d6 1 ching c6 hoat Iuc ¢6 dinh nito va
tong hop IAA manh nhét da dugc tuyén chon véi
kha ning cd dinh nito 20,822 png/ml va kha ning
tong hop IAA 77,2344 pg/ml. St dung trinh tu
16S_rRNA dé dinh danh, cu thé da dua ra danh
phap khoa hoc ctiia ching tuyén chon la
Sp. MN26. Chung
Flavobacterium sp. MN26 c6 kha ning sinh 8

Flavobacterium

loai enzyme (Phosphatase alcaline, Leucine
arylamidase, Valine arylamidase, Trypsine,
57 Flavobacterium chungbukense CS100T (HM627539)

99 |— Flavobacterium chungangensis MAH-10" (KY964277)

Flavobacterium tyrosinilyticum THG-DN8.8T (KR232271)

99 '— Flavobacterium banpakuense 15F3T (GQ281770)

55

il

Flavobacterium ginsenosidimutans THG 017 (GU138377)
Flavobacterium nitrogenifigens NXU-44T (KP711654)
Flavobacterium sharifuzzamanii A7.6" (MH396692)

Flavobacterium zhairuonense AS. 7" (MK248099)
Flavobacterium anhuiense D3T (EU046269)
Flavobacterium tistrianum GB 56.17 (KT223144)
Flavobacterium sp. MN26

Flavobacterium daemonense THG-DIT" (KF532125)
Flavobacterium effusum PSI-22T (LT223121)
Flavobacterium ginsengisoli DCY54T (HM776705)

Flavobacterium defluviiEMB117" (DQ372986)
' Flavobacterium fluviatile TAPY 14T (LT594464)

| 0,02

Chryseobacterium balustinum LMG 8329 (AY468447)

Ghi chi: Céc gia tri 6 cac vi trf phdn nhanh véi tan s6 xuét hién (bootstrap) 1000 phép so sanh (chi giit lai gia tri
> 50%); Chryseobacterium balustinum LMG 83297 (AY468447) 1a ngoai chi Flavobacterium.

Hinh 2. So d6 pha hé ctia chiing MN26 véi cac loai gan nhat thudc chi Flavobacterium
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Tuyén chon chiing vi khuan c6 kha néng cb dinh nito va tdng hop indole-3-acetic acid (IAA) tir d4t trdng ca chua

& mot sb xa, phweng tai tinh Thai Nguyén

Phosphatase
phosphohydrolase,

Naphtol-AS-BI-
B-galactosidase,

acide,

D-glucosidase), c6 kha nang déng héa cac nguén

carbon, bao gdm D-glucose, L-arabinose,

D- mannose, D-mannitol, D-maltose,
L-rhamnose, D-ribose, Inositol, D-saccharose,
N-acetyl-glucosamine, Malic acid, Phenylacetic
acid, Potassium gluconate, Sodium acetate va
Trisodium citrate. Chiing MN26 c¢6 khi ning
sinh Indole va khong c6 kha ning chuyén héa

nitrate thanh nitrite.
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