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Hoang Thi Lan Anh, Nguyén Thi Giang, Nguyén Manh Tun, Pham Thi Tuyét Mai, Trin Vin Chi*
Trieong Pai hoc Nong Lam, Pai hoc Thdi Nguyén, xid Quyét Thing, TP Thdi Nguyén, tinh Thai Nguyén, Viét Nam
Ngay nhén bai 22/4/2023; ngay chuyén phan bién 23/4/2024; ngay nhan phan bién 17/5/2024; ngay chap nhéan dang 20/5/2024

Tom tit:

Muc tiéu ciia nghién ctru 12 Ira chon céc chiing vi khuin tiém ning c6 kha ning c6 dinh nito va sinh tong hop Indole-
3-acetic acid (IAA). Tir 36 mau dit trong ché thu dwoc tai xi La Bing, huyén Pai Tir, tinh Thai Nguyén da tuyén
chon dwoc chiing MN47 ¢6 kha ning c¢6 dinh nito va sinh tong hop IAA véi hoat lwe cao nhit 1in hrot 13 20,41 va
106,08 pg/ml. pH 7,5 va nhiét d9 30°C 1a diéu kién thich hop cho chiing MN47 sinh tong hop IAA trong méi truong
Ashby c6 bd sung 0,1% tryptophan. Két qua so sanh trinh tw gen 16S rRNA ciia chiing MN47 véi cac loai da cong bd
trén EzTaxon cho thiy chiing MN47 c6 mirc d9 twong ddng cao nhit (99,86%) véi chiing Flavobacterium anhuiense
D3". Dya vao dir liéu phan tich trinh tu gen 16S rRNA, chiing MN47 dwgc xac dinh thudc loai F anhuiense. Day la
cong bd diu tién vé kha ning c6 dinh nito va sinh tong hop IAA ciia chiing F. anhuiense MN47, 13 ngudn chiing tiém

niing cho phat trién ché pham vi sinh @ng dung trong nong nghié¢p.

Tir khod: ¢6 dinh dam, dat trong ché, Flavobacterium, tong hop IAA, tuyén chon, vi khuin.

Chi s6 phén loai: 1.6, 4.6

1. Dét van dé

Ché 1a mot trong nhitng cdy trong chu luc cua nganh
nong nghiép Viét Nam noi chung va tinh Thai Nguyén ndi
riéng. Viéc canh tac ché tai xa La Bi‘mg, huyén Dai T, tinh
Théai Nguyén khong chi mang lai ngudn thu nhap cho néng
dan ma con dong gop vao muc ti€u xoa doi giam ngheo cia
dia phuong. Tinh trang suy thoai dat va giam chat luong,
cling nhu nang suét san xuat cua dat dang 1a mot thach thuc
dang ké trong canh tac ché [1]. Hién tuong 1am bac mau dat
dai va giam nhu ciu tréng cdy thuong mai nhu ché c6 thé
do 4nh hudng ti€u cyc cta viéc st dung thuong xuyén va
lau dai phan bon, thudc trir su hoa hoc trén nén dat canh
tac nong nghiép [2]. Thuc té cho thiy, dé ting ning suat cay
che, nguodi ndng dan ngay cang phu thudc vao phan bon vo
co, dac biét 1a phan dam. Viéc st dung qua liéu luong va
khong co kiém soat dbi véi cac loai phan bon vo co, trong
d6 c6 phan dam c6 thé gay ra nhiing van dé khong mong
mudn, bao gdm suy giam chét lugng che, axit hoa dat, 6
nhiém kim loai niing, nén chit dét va thay ddi hé vi sinh vat
trong dét [3, 4]. Ngoai ra con tiém an nhiéu rai ro cho con
ngudi [5]. Vi vdy, phan hitu co va ché pham vi sinh than
thién voi moi truong ngay cang duoc khuyén khich sir dung
[6]. Viéc sur dung phan hitu co vi sinh cé chira vi sinh vét
¢6 hoat tinh kich thich sinh trudng thuc vat va ¢6 dinh nito
tu do 1a mot giai phap quan trong va co ¥ nghia thyc tién dé
khéc phuc nhiing han ché cua viéc st dung phan hoéa hoc,
gop phan cai thién sy bén viing cua canh tdc ndng nghi¢p

[7].
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2. Dol tuong va phuong phap nghién ciiu
2.1. Poi twong

36 mau dat tréng cheé duoc thu tai xa La Béng, huyén Dai
Ttr, tinh Thai Nguyén.

2.2. Phwong phdp nghién ciru

Phirong phdp thu mau: Tién hanh thu mau dat & cac
nuong ché tai xd La Bang, huyén Pai Tur, tinh Thai Nguyén.
Mau dat duoc lay & d6 sau 6-15 cm [8]. Thu thap 36 mau dat
(500 g/mau) tai cdc x6m trén dia ban xa, bao gém La Cut (8
mau), La Nac (7 mau), Ring Van (9 miu), Tan Son (6 méu)
va Dong Dinh (6 mau).

Phwong phdp phén ldp vi khudn c6 kha nang c¢é dinh
nito: 1 g mau dat duoc nghién min va pha lodng trong 10 ml
nude mudi sinh 1y 0,85%, twong tng véi do pha loang 107
Lay 1 ml & d6 pha lodng 10" pha véi 9 ml nude mubi sinh
1y sé& thu duoc d6 pha lodng & 102, Tiép tyc thao tic nhu vay
dé thu dugc d6 pha loang & 1073, 10, 10, viéc pha lodng
dugc tién hanh trong cac dng nghiém da vo tring. Céy trai
50 pl dung dich da pha loang 1én moéi trudng Ashby manitol
agar (20 g manitol; 0,2 g K. H,PO,; 0,2 g MgSO,.7H,0; 0,2
g NaCl; 0,1 g K,SO,; 5 g CaCO,; 15 g Agar; 1000 ml nuée
cat; pH 7-7,2), 0 & nhiét d6 30°C trong 72 gio [9]. Nhiing
khuén lac moc 1én trén moi truong thach dia vo dam duogc
két luan so bo 1a co kha nang ¢b dinh nito.
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Abstract:

The goal of this study is to select potential bacterial
strains capable of fixing nitrogen and Indole-3-acetic
acid (IAA) biosynthesis. From 36 tea-growing soil
samples collected in La Bang commune, Dai Tu district,
Thai Nguyen province, the strain MN47 was selected,
with the highest ability to fix nitrogen and biosynthesise
TAA of 20.41 and 106.08 pg/ml, respectively. pH 7.5 and
at 30°C are appropriate conditions for strain MN47 to
synthesize IAA in Ashby medium supplemented with
0.1% tryptophan. The results of comparing the 16S rRNA
gene sequence of strain MIN47 with species published
on EzTaxon showed that strain MN47 has the highest
similarity (99.86%) with Flavobacterium anhuiense D3".
Based on 16S rRNA gene sequence analysis data, strain
MN47 belongs to the genus Flavobacterium, with the
scientific name F. anhuiense. This is the first publication
on the ability to fix nitrogen and biosynthesise IAA
of F. anhuiense MN47, which is a potential source of
strains for the development of microbial products for
agricultural applications.

Keywords: bacteria, Flavobacterium, Indole-3-acetic
acid biosynthesis, nitrogen fixation, selection, tea-
growing soil.

Classification numbers: 1.6, 4.6

Phirong phép xdc dinh kha ndng c6 dinh nito: Nudi ciy
vi khudn trong méi truong Ashby long, lic 180 vong/phut
& 30°C trong 6 ngay. Sau khi nuéi ciy, dich duoc ly tim
dé tach vi khuan khoi dung dich, thu dich trong. Str dung
phuong phap so mau voi thude thir Nessler [10] xac dinh
néng d6 NH," dugc ¢d dinh boi chung vi khuén trong dich
nudi. Dinh tinh kha ndng sinh tong hop IAA cua vi khuan
bang cach bo sung thude thir Salkowski vao dich nudi ciy
cac chung vi khuén, dich nuéi s& chuyén sang mau dé néu
cO IAAT11].
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Xdc dinh kha nang sinh tong hop IAA ciia cac chung
tiém nang: Nudi cdy vi khuan trong moi trudng Ashby 1ong
¢6 bd sung 0,1% trytophan, nudi lic (180 vong/phit) trong
ti1 toi & nhiét do 30°C trong 72 gi¢. Ham luong IAA thé sinh
ra trong dich nuéi cdy dugc xac dinh biang phuong phap
phan ng mau véi thude thir Salkowski tao san pham co6
mau, so mau trén may quang pho 0 bude séng 530 nm. Ham
luong IAA sinh ra bdi cac chung vi khuén duogc xac dinh
theo mo ta cua E. Glickmann va cs (1995) [12].

Xdc dinh kha ndng sinh enzyme va dong héa cdc nguon
duwong cua chung MN47: Su dung b kit API ZYM va API
32GN (Biomérieux, Phap) dé xac dinh céac loai enzyme va
ddng hoa cac ngudn dong cua ching MN47.

Xdc dinh anh hwéng pH méi trirong va nhiét dg nudi cdy
dén sinh tong hop IAA cia ciia ching MN47: V& pH moi
truong, ching MN47 duogc céy vao cac 6ng nghiém chira
10 ml méi truong Ashby c¢6 bd sung 0,1% tryptophan c6 pH
6,0 6,5;7,0; 7,5 va 8,0 nudi lic (150 vong/phit) trong ti1 t6i
¢ nhiét do 30°C trong 72 gi¢. Ham luong IAA thé sinh ra
trong dich nu6i cay dugc xac dinh bang phuong phap phan
g mau véi thude thir Salkowski tao san pham c6 mau, so
mau trén may quang pho o bude song 530 nm. Déi véi nhiét
d6 nudi cdy thich hop, chung MN47 dugc nudi trong 10 ml
moi truong Ashby bo sung 0,1% tryptophan, pH méi truong
thich hop (dugc lya chon dua trén Kkét qua thi nghiém trudc),
nudi lic & 150 vong/phut & cac nhiét do 20, 25, 30, 35 va
40°C trong 72 gid. Ham luong IAA thé sinh ra trong dich
nudi cay dugc xéac dinh bang phuorng phép phan Umg mau
v6i thude thir salkowski tao san pham c6 mau, so mau trén
may quang phd & budc song 530 nm [12].

Dinh danh ching MN47 bang gidi trinh tir 16S rRNA:
Chiing MN47 dugc hoat hda trong méi trudng dich thé Ashby
& 30°C véi toe do 1ac 180 vong/phut trong 72 gid. Thu nhan
sinh khi té bao ctia chiing tuyén chon va tach chiét DNA téng
s6 theo phwong phap cua J. Sambrook va cs (1989) [13]. St
dung cip mdi 27F 5’-AGAGTTTGATCMTGGCTCAG-3’
va 1492R 5-TACGGYTACCTTGTTACGACTT-3" dé
nhén trinh ty gen 16S rRNA cta chung tuyén chon. Trinh
tr gen 16S rRNA duoc doc thong qua hé thdng Applied
Biosystems 3730 xI DNA analyzer st dung Big Dye
terminator cycle sequencing kit v.3.1 (Macrogen, Han
Qudc) va duoc so sanh véi dir lidu cong bd trén EzTaxon
[14]. So d6 pha hé dugc xay dung trén co so trinh tyr gen
16S rRNA ctia chiing va so sanh véi céc loai gan nhét thong
qua phan mém MEGA 7 [15].

2.3. X Iy 56 ligu

Tét ca cac s6 lidu thu thap 1a dai dién cua 3 thi nghiém
lap lai, Kkét quad dugc phan tich phuong sai mot nhan td trén
phan mém SPSS 20.0 va Microsoft Excel. Sy khac biét cta
gia tri trung binh giita cac cong thirc dugc danh gia nho
kiém dinh Duncan & d¢ tin cay 95%.



3. Két qua va ban luan

3.1. Phén lgp va tuyén chon chiing vi khuin cé khd
ning cé dinh nito va sinh tong hop Indole-3-acetic acid

Tir 36 mau dat tréng ch¢ thu duoc tai xa La Béng, huyén
Pai Tu, tinh Thai Nguyén da phan lap dugc 67 chung vi
khuén c6 kha sinh truong trén méi truong Ashby cb bd
sung 0,1% (w/v) L-tryptophan. Qua sang loc so bo, co 8/67
(chiém 11,94%) ching vi khudn véi kha nang dong thoi cd
dinh nito va sinh tong hop TAA (bang 1).
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dinh nito va sinh tong hop IAA cua ching Flavobacterium
sp. MN26 (trinh ty gen 16S rRNA tuong dong 98,88% voi
F tistrianum GB 56.17) v6i hiéu sudt lan luot 1a 20,82 va
77,234 ng/ml.

Bén canh d6, chung MN47 thé hién kha nang ¢ dinh
nito va sinh tong hop IAA cao hon so v6i cac chung vi khuan
tiém nang khac. Tur két qua bang 1, hoat lyc ching MN47
cao so hon véi cong bd cua D.K. Nhung va cs (2011) [19]
khi khao sat kha nang c¢b dinh dam va sinh tong hop IAA

Bang 1. Bac diém hinh thai, sinh ly, kha ning c6 dinh nito, tdng hop Indole-3-acetic acid cta cac chiing vi khuan phan lap.

Khij — Diadiem (i i lac Hinh théi tébdo Gram Khiningdidgng oo ™8 ¢6 dinh nito Khi niing ting hyp IAA
chiing lay mau (pg/ml) (ng/ml)

MN43 La Cut Trong, 161 tron, bé mat bong, khong ria, nht  Que nge"m + 3,12¢ 13,00¢

MN44 La Cut Tréng sita, 101 tron, khong ria, tron Que ngin + 0,89" 5,60"

MN46 LaNac Trong, 101 tron, bé mit bong, khong ria Que ngén + 4,68 13,96°

MN47 Tén Son Tring duc, 16i tron, ¢6 chan gia, bong, dinh  Que ngn + 2041¢ 101,89

MN48 Tan Son Trong, 18i tron, c6 nhan, khong ria Chu + 411 15,79¢

MN50 Rimg Van Tréng sita, 101 tron, khong ria, dinh Chu + 6,924 32,04¢

MNS1 Pdng Dinh Tréing sita, 161 tron, khong ria, tron Que ngin + 7,84 53,00°

MN57 Pdng Dinh Tréing sita, 161 tron, khong ria, tron Que ngin + 14,16° 43,68

Cac chi cai trong cling mot cot biéu thi sw sai khac c¢d ¥ nghta théng ké& & mic a<0,05.

Két qua bang 1 cho thay, khudn lac cia cac chung vi
khuén phan 1ap duoc c6 dang hinh tron, mau tréng trong,
tréng stta va tréng duc; bé mit bong, tron hodc dinh; khong
ria. Té bao c6 dang hinh ciu hodc que ngin; gram 4m va cd
kha ning di dong. Vi 8 chung vi khuan phan 1ap duogc co
hinh thai khuén lac va hinh thai té bao khac nhau, nhung
déu c6 kha ning cb dinh nito va sinh tong hop IAA. Tuy
nhién, hoat luc ¢ dinh nito va sinh téng hop IAA giita cac
chung 1a khac nhau. Chung MN44 c¢6 hoat lyc yéu nhat,
v6i kha nang cb dinh nito 1a 0,89 pg/ml, kha ning tong
hop IAA 13 5,60 pg/ml. Ching MN47 c6 hoat lyc cao nhat,
v6i kha nang c¢b dinh nito va sinh tong hop TAA lan luot 1a
20,41 va 101,89 pg/ml. Chuing MN47 c6 dac diém sinh hoc
tuong ddng v6i mo ta cia chi Flavobacterium (loai chuin
F aquatile ATCC 119477) 1a vi khuan hinh que, gram am
va c6 kha ning di dong [16]. Cho dén nay, c6 khoang hon
403 loai Flavobacterium dugc md ta, chung dugc phan
lap chi yéu tir dat va nuée (https:/lpsn.dsmz.de/genus/
flavobacterium). Cac bao cdo gan day cho thy, thanh vién
ctia chi Flavobacterium cb cic dic diém tiém nang trong
hd trg sinh trudng & ciy trong. Ching Flavobacterium sp.
72 (trinh ty 16S rRNA c6 muc d6 tuong déng 98,52% vai
F saccharophilum NBRC 159447) boc 16 ca kha ning c¢d
dinh nito va sinh tong hop [17]. Tuong tu, két qua nghién
ctru cua T.V. Chi va cs (2022) [18] da xac dinh kha nang cd
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cua chung Azospirillum spp. va Gluconacetobacter spp.
dugc phan lap tir cdy mia, v6i kha nang ¢b dinh nito twong
mg dat 8,10 va 8,77 ug/ml, kha ning sinh tong hop IAA
tuong tmg la 17,75 va 2,71 pg/ml. Hoat luc ¢6 dinh nito va
sinh tong hop ctia chung MN47 ciing cao hon két qua cong
bd ctua N.A. Huy va cs (2018) [20] khi khao sat kha ning
¢ dinh dam va sinh tong hop IAA cta chang Bukholderia
cenocepacia PL9 dugc phan lap tir dat san xuét lua - tom &
cac tinh Bac Liéu, Soc Trang va Kién Giang, véi kha nang
chuyén d6i dam phén tr thanh nito dang ammonium (NH )
dat 2,71 pg/ml, kha nang sinh tong hop IAA dat 46,46 pg/
ml. Thém nita, két qua nay con cao hon cong bd ciia T.V.
Chi va cs (2023) [21] khi x4c dinh kha ning c¢b dinh nito
va sinh téng hop IAA cua ching Agrobacterium deltaense
MN?72 (lan luot 14 20,13 va 56,62 pg/ml) duoc phan 1ap tir
vung ché tai huyén Phu Luong, tinh Thai Nguyén.

3.2. Panh gid dic diém hod sinh ciia chiing
Flavobacterium anhuiense MIN47

Nghién ctru thong tin vé cac dic diém hoa sinh cua
chung vi sinh vat 1a can thiét, hd tro cho nhitng nghién ctru
mg dung lién quan dén viéc thiét ké va t6i uu hoa diéu kién
nudi cdy. Pong thoi, gop phan bo sung vao co s dit liéu vé
ngudn gen ctia vi sinh vat. Str dung kit API da gitp x4c dinh
mot s6 ddc diém hoa sinh ciia chung MN47 (bang 2).



Bang 2. Dac diém hoa sinh cuia chiing Flavobacterium anhuiense MN47,
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cac ngudn carbon cua ching MN47
tuong dong voi ching F. anhuiense

Enzyme Kha ning sinh enzyme Nguon carbon Kha ning dong hoa N Lo 2 i

Alkaline phosphatase T D-glucose + ]S?Sl;l [Czuza] Cﬁgﬁg ;3[(;\1{4,? azﬁglger?uggg
Esterase (C4) + Phenylacetic acid déng v6i céng b 6 cia Q. Feng Vi cs
Etetuse lipase (C6) . Glycogen . (2015) [23] khi nghién ctru vé ching
Lipase (C14) - D-mannitol i F. procerum T3T nhu cung c6 kha
Leucine arylamidase + L-serine nang sinh cac loai enzyme esterase
Valine arylamidase + D-maltose + (C4), esterase lipase (C8), leucine
Cystine arylamidase - Potassium gluconate + arylamidase, valine arylamidase, acid
Trypsine } Capric acid phosphatase va kha nang déng hoa
D-chymotrypsine . eefeest] + maltose. Thém nira, két qua cling co
Acid phosphatase + Malic acid + nhﬁng tuong déng voi nghién clru vé
Naphtol-AS-Bl-phosphohydrolase ~ + Sodium acetate + Chﬁng F S?y “”g€”se IMCC 26223T’
D-galactosidase - Trisodium citrate + mé} 103‘11 Yl kAhuéI‘Al Chl,u lanh, du’(:rc
B-galactosidase - L-alanin + gﬂ?}? ?Eafgmf;ah%ngocﬁf;t 3§hi(s)
gluronidase : Lhamnose . (2017) [24]. Theo d6, ching MN47 va
haEoslas * Dl - chiing F. soyangense sp. nov. ¢ mot
B-glucosidase + 3-hydroxybutyric acid ) tuong déng vé dic tinh sinh hoa
N-acetyl-B-glucosaminidase A Phan (mg Voges-Proskauer nhu kha nang sinh ra cac loai enzym

D-mannosidase °

Chuyén hoa nitrate thanh nitrite

esterase (C4), esterase lipase (C8),

D-fucosidase - Sinh indole

+ lipase (C14), leucine arylamidase,

(-): @m tinh/khdng co kha néng; (+): dwong tinh/cd kha nang.

Két qua bang 2 cho théy, ching MN47 c6 kha ning sinh
cic enzyme, bao gom alkaline phosphatase, esterase (C4),
esterase lipase (C8), leucine arylamidase, valine arylamidase,
acid  phosphatase,  naphtol-AS-BI-phosphohydrolase,
3-galactosidase, D-glucosidase va N-acetyl-8-
glucosaminidase va c6 kha niang dong hoa cac ngudn carbon
(D-glucose, Glycogen, D-mannitol, D-maltose, potassium
gluconate, lactic acid, malic acid, sodium acetate, trisodium
citrate, L-alanin, L-rhamnose, D-ribose) va c6 kha nang
sinh indole. Kha ning sinh cac loai enzyme va dong hoa
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pH méi treong
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Ham luong IAA (pg/ml)
o
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valine arylamidase, acid phosphatase,

Naphtol-AS-BI-phosphohydrolase,
N-acetyl-B-glucosaminidase va trypsine va cd kha ning
ddng hoa mot s6 ngudn carbon D-glucose va maltose.

3.3. Anh hwong ciia pH méi trwong va nhigt dp lén
men dén khi nang sinh Indole-3-acetic acid cua ching
MN47

Tac dong ciia pH mai truong va nhiét do nudi cdy anh
hudng dén qua trinh sinh tong hop IAA cua ching MN47
(hinh 1). Déi véi pH méi trudng, ham luong IAA sinh ra
boi ching MN47 trong méi truong Ashby c6 bo sung 0,1%
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Hinh 1. Anh hwéng clia pH méi trwong (A) va nhiét do (B) nudi cdy dén sinh tdng hop Indole-3-acetic acid clia chiing MN47. Cac chir cai biéu thj sy sai

khac c6 y nghia thdng ké & mirc 0<0,05.
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tryptophan & pH 6, 6,5, 7, 7,5 va 8 lan luot 1a 55,56, 89,18,
101,89, 106,03 va 102,28 pg/ml (hinh 1A). Trong do, méi
truong c6 pH 6,0 kha ning sinh téng hop IAA 1a thap nhét
(55,56 pg/ml). O pH 7,0 va 8,0 kha ning tong hop IAA cia
chung 14n luot dat 101,89 va 102,28 pg/ml; tuy nhién su sai
khac khong c6 ¥ nghia. Ham lugng IAA tong hop duge cao
nhat trong méi trudng ¢6 pH 7,5 (106,03 pg/ml) va & mic
sai khac c¢6 ¥ nghia véi cac két qua con lai. Do vay, pH 7.5
ctia moi truong Ashby c¢6 bd sung 0,1% tryptophan 1a didu
kién thich hop nhit cho ching MN47 sinh tong hop IAA.

Tuong ty, nhiét dd 1én men c6 anh hudng ro rét dén kha
nang sinh téng hop IAA cta chung MN47. Ham lugng IAA
sinh ra bdi ching MN47 & cac nhiét do 20, 25, 30, 35 va
40°C lan luot 12 89,15; 96,86; 106,08; 97,21 va 61,25 pug/ml
(hinh 1B). Tir két qua tai hinh 1B cho thdy, ham luong IAA
thap nhat thu dugc khi 1én men ¢ 40°C, 14 61,25 pg/ml. Khi
Ién men ¢ 25 va 35°C, ham lugng IAA thu dugc cao hon so
v6i & mirc 20 va 40°C lan luot 14 96,86 va 97,21 pg/ml va
sai khac khong c6 y nghia. O nhiét d6 30°C kha ning tong
hop IAA ciia ching & mic sai khic co y nghia cao nhat,
dat 106,08 pg/ml. Do vay, pH va nhiét do thich hop cho
chung MN47 sinh tong hop IAA trong méi truong Ashby
¢6 bo sung 0,1% tryptophan lan luot 1a 7,5 va 30°C. Cac
nghién ctru trude day cho thay, nhiét d6 va pH méi truong
1a nhitng yéu t6 ¢6 tac dong 16n dén téc do sinh truong ciia
khuén; & diéu kién thuan thuan loi, mat d¢ vi khuan va céc
san pham trao do6i chat cta chung ciing da dang v6i ham
luong cao hon va nguogc lai [25, 26]. Két qua cong bd cua
N.H. Van va cs (2017) [27] vé anh hudng cia pH va nhiét do
dén kha nang sinh TAA cua 6 ching vi khuan thudc cac chi
Klebsiella, Aeromonas, Pseudomonas, Pantoea va Bacillus
dugc phan lap tir cac ving sinh thai khac nhau cho thiy ham
luong IAA dugc sinh ra boi cac ching vi khuén phu thudc
vao pH va nhiét d6 nuéi cdy thich hop cho cac chung do
sinh trudng.

3.4. Dinh danh chiing MN47 bang gidi trinh tw 16S rRNA

Két qua so sanh trinh ty gen 16S rRNA cua chung
MN47 véi cac loai da dugc cong bd trén EzTaxon duoc
trinh bay trong bang 3 cho thiy, ching MN47 c6 mirc do
tuong ddng cao nhat (99,86%) vai ching F. anhuiense D3"
(EU046269) va 96,69-98,03% voi cac thanh vién khac cua
chi Flavobacterium. Dya vao gioi han (>98,7%) vé muc do
turong dong cua trinh ty gen 16S rRNA, chung MN47 dugc
xac dinh 1a F. anhuiense [28].
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Bang 3. So sanh sw twong dong vé trinh tw gen 16S rRNA clia chiing
MN47 véi cac loai gan nhat cong bé trén div liéu EzTaxon.

Lo ghn nhiit Ty I . 56' nuc'leotide
twong dong (%) sai khic
Flavobacterium anhuiense D3" (EU046269) 99,86 211397
Flavobacterium tistrianum GB 56.1" (KT223144) 98,03 28/1420
Flavobacterium tagetis GN10T (MT992797) 97,75 32/1422
Flavobacterium ginsenosidimutans THG 01" (GU138377) 97,62 33/1388
Flavobacterium sharifuzzamanii A7.6™ (QIGZ01000021) 97,40 371422
Flavobacterium nitrogenifigens NXU-44" (KP711654) 97,36 37/1401
Flavobacterium chungangensis MAH-10" (KY964277) 97,33 37/1387
Flavobacterium zhairuonense AS5.7" (MK248099) 9733 38/1422
Flavobacterium daemonensis JCM 194557 (VIYD01000029) 97,05 42/1422
Flavobacterium luteolum IMCC34776T (MW261869) 96,91 44/1422
Flavobacterium foetidum CJ42" (KY056226) 96,85 44/1396
Flavobacterium phragmitis BLN2T (GU564236) 96,77 46/1422
Flavobacterium ginsengisoli DCY54T (HM776703) 96,70 46/1396
Flavobacterium ustbae T13" (MH593838) 96,69 47/1422
Flavobacterium humidisoli MMS21-Er5" (0K393633) 96,69 47/1422

Dong thoi, so dd pha hé ciing duoc thiét 1ap (hinh 2) cho
thdy, chung MN47 duoc sip xép thudc chi Flavobacterium
va cung nhanh gan nhat voi chung F anhuiense D3T
(EU046269). Tir két qua so sanh trinh ty gen va so do pha
hé cho thdy ching MN47 1a loai F. anhuiense.

Flavobacterium tagetis GN10T (MT992797)
Flavobacterium tistrianum GB 56.17 (KT223144)
Flavobacterium zhairuonense A3 77 (MK248099)

Flavobacterium sharifizzamaniiA7 67 (QIGZ01000021)
Flavobacterium anhniense MN47
W(Havobacrerium anhiienseD3T (EU046269)
Flavobacterium foeticum CT42T (KY056226)
Savabacferium ustbae T13T (MH593838)
Flavobacterium nitrogenifigens NXU-44T (KP711654)
L Flavobacterium phragmiris BLN2T (GU364236)
Flavobacterium chungangensis MAH-10T (KY964277)

18— Flavobacterium ginsenosidimutans THG 01" (GU138377)

Flavobacterim d sisJCM 19435T(VIYDO01000029)
Flavobacterium ginsengisoli DCY54T (HM776705)

66 avobacterivm luteolumIMCC34776T (MW261869)
Chryseobacterium balustimm MG 8329 (AY468447)

Hl

—
0,2

Hinh 2. So' d6 pha hé cta chiing MN47 véi cac loai gan nhét thudc chi

Flavobacterium dwa vao trinh tw gen 16S rRNA.
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4. Két luan

Nghién ctru da phéan lap dugc 67 ching vi khuan tir
cac mau dat tréng che tai xa La Béng, huyén bai Tu, tinh
Thai Nguyén, trong d6 c6 8 chung c6 kha nang ¢b dinh nito
va sinh tong hop TAA. Trong 8 chung, tuyén chon duoc
ching vi khuén MN47 ¢6 hoat luc cao nhét, v6i kha nang
¢6 dinh nito va sinh téng hop TAA lan luot 1a 20,41 va
106,08 pg/ml). Chung MN47 dugc xac dinh thudc loai
F anhuiense dya trén trinh ty 16S rRNA. Ching F
anhuiense MN47 c6 kha nang sinh cac loai enzyme alkaline
phosphatase, esterase (C4), esterase lipase (C8), leucine
arylamidase, valine arylamidase, acid phosphatase, naphtol-
AS-BI-phosphohydrolase, B-galactosidase, D-glucosidase
va N-acetyl-B-glucosaminidase va c6 kha ning dong
hoa cac ngudn carbon D-glucose, glycogen, D-mannitol,
D-maltose, potassium gluconate, lactic acid, malic acid,
sodium acetate, trisodium citrate, L-alanin, L-rhamnose,
D-ribose). pH va nhiét d9 thich hop cho chung MN47 sinh
tong hop IAA trong méi truong Ashby c¢6 bo sung 0,1%
tryptophan lan luot 1a 7,5 va 30°C.

LO1 CAM ON

Nghién ctru dugce thuc hjén V(}ri su tai trg kinh phi tr dé
tai khoa hoc va cong nghé cap quoc gia ma so NVQG-2021/
DT.04. Céc tac gia xin tran trong cam on.

TAI LIEU THAM KHAO

[1] Y. Li, Z. Li, Y. Arafat, et al. (2017), “Characterising rhizosphere
microbial communities in long-term monoculture tea orchards by fatty acid
profiles and substrate utilization”, Eur. J. Soil Biol., 81, pp.48-54, DOI: 10.1016/].
€jsobi.2017.06.008.

[2]J. Bhaduri, P. Kundu, D. Mitra, et al. (2016), “Isolation and characterisation
of nitrogen fixing bacteria (Azotobacter sp.) from tea field soil of Dooars and
Darjeeling region of North Bengal, India”, International Journal of Engineering
Science Invention, 5(8), pp.46-51.

[3] G. Gao, R. Tao (2001), “Experiment studies on the hygienics of As, Ba,
Cd, Pb in tea”, Chinese Journal of Food Hygiene, 6, pp.12-14.

[4]Y. Arafat, X. Wei, Y. Jiang, et al. (2017), “Spatial distribution patterns of
root-associated bacterial communities mediated by root exudates in different aged
ratooning tea monoculture systems”, International Journal of Molecular Sciences,
18(8), pp.17-27, DOI: 10.3390/ijms18081727.

[5] J.K. Ladha, H. Pathak, T.J. Krupnil, et al. (2005), “Efficiency of fertilizer
Nitrogen in cereal production: Retrospects and prospects”, Advances in Agronomy,
87, pp.85-156, DOI: 10.1016/S0065-2113(05)87003-8.

[6] P.T.T. Ha, N.K.B. Tam, PN. Ngoc, et al. (2017), “Assessing some chemical
and physical properties of orange planting soil using EarthCare with SumaGrow inside
product in Tran Cao Town, Phu Cu district, Hung Yen province”, VNU Journal of
Science, 33(18), pp.85-91, DOIL: 10.25073/2588-1094/vnuees.4156 (in Vietnamese).

[7] L.T.T. Thuy, L.N. Kieu, N.T.T. Hang, et al. (2012), “Selection of beneficial
microorganisms to produce micro-organic fertilizer using for tea tree in Yen Bai
province”, Vietnam Journal of Agricultural Sciences, 5(23), pp.120-127 (in Vietnamese).

[8] TCVN 7538-6:2010 (2010), Soil Quality - Sampling - Part 6: Guidance
on The Collection, Handling and Storage of Soil Under Aerobic Conditions for
The Assessment of Microbiological Processes, Biomass and Diversity in The
Laboratory (in Vietnamese).

[9] T.N.L. Pham, T.V. Nguyen (2016), “Isolation and selection of nitrogen
fixing bacteria from soil of mangrove in Thua Thien Hue province”, Hue University
Journal of Science, 4(1), pp.63-72 (in Vietnamese).

JHOAHOC . -

[10] T.T.H. Nguyen, T.T. Nguyen (2015), “Screening of Azotobacter strains
with the ability of nitrogen fixing and synthesis of indole acetic acid (IAA)”,
Journal of Forestry Science and Technology, 4, pp.3-9 (in Vietnamese).

[11] TCVN 10784:2015 (2015), Microorganisms - Determination of Indole-3-
Acetic Acid (IAA) Synthesis Capability (in Vietnamese).

[12] E. Glickmann, Y. Dessaux (1995), “A critical examination of the
specificity of the Salkowski reagent for indolic compounds produced by
phytopathogenic bacteria”, Apply Environ. Microbiol., 61(2), pp.793-795, DOI:
10.1128/aem.61.2.793-796.1995.

[13] J. Sambrook, E.F. Fritsch, T. Maniatis (1989), Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor Laboratory Press, 1546pp.

[14]]J. Chun, J.H. Lee, Y. Jung, et al. (2007), “EzTaxon: A web-based tool for
the identification of prokaryotes based on 16S ribosomal RNA gene sequences”,
Int. J. Syst. Evol. Microbiol., 57, Pt 10, pp.2259-2261, DOI: 10.1099/ijs.0.64915-0.

[15] S. Kumar, G. Stecher, K. Tamura (2016), “MEGA7: Molecular
evolutionary genetics analysis version 7.0 for bigger datasets”, Molecular Biology
and Evolution, 33(7), pp.1870-1974, DOI: 10.1093/molbev/msw054.

[16] J.F. Bernardet, J.P. Bowman (2011), “Genus I. Flavobacterium Bergey, et
al. 1923”, Bergey s Manual of Systematic Bacteriology, 4, pp.112-154.

[17] AL Yakubovskaya, T.N. Melnychuk, I.A. Kameneva, et al. (2019),
“Flavobacterium sp. strain no. 72 - associative simbiont of Oryza sativa L. plants”,
Asian Jr. of Microbiol. Biotech. Env. Sc., 21(3), pp.566-571.

[18] T.V. Chi, M.N. Tuan, N.X. Binh, et al. (2022), “Selection of bacterial
strains capable of fixing nitrogen and synthesizing indole-3-acetic acid (IAA) from
tomato soil in some communes and wards in Thai Nguyen province”, Vietnam
Agricultural Science Journal, 20(12), pp.1599-1607 (in Vietnamese).

[19] D.K. Nhung, V.T. Cong (2011), “Investigating the ability of IAA
synthesis and nitrogen fixation of Gluconacetobacter spp. and Azospirillum spp.
isolated from sugarcane”, Can Tho University Journal of Science, 18a, pp.161-167
(in Vietnamese).

[20] N.A. Huy, N.H. Hiep (2018), “Isolation and identification of salt tolerant
bacteria capable in nitrogen fixation and IAA synthesis from rice - shrimp soils in
Bac Lieu, Soc Trang and Kien Giang provinces”, Can Tho University Journal of
Science, 54(1B), pp.7-12, DOI: 10.22144/ctu.jvn.2018.002 (in Vietnamese).

[21] T.V. Chi, L.V. Hien, N.M. Tuan, et al. (2023), “Selection of highly active
bacterial strains for fixing nitrogen and synthesizing indole-3-acetic acid (IAA)
from green tea cultivation soil at Tuc Tranh commune, Thai Nguyen province”,
Journal of Forestry Science and Technology, 12(6), pp.3-11 (in Vietnamese).

[22] H. Liu, R. Liu, S.Y. Yang, et al. (2008), “Flavobacterium anhuiense sp.
nov., isolated from field soil”, Int. J. Syst. Evol. Microbiol., 58(4), pp.756-760,
DOI: 10.1099/ijs.0.65536-0.

[23] Q. Feng, L. Han, X. Yuan, et al. (2015), “Flavobacterium procerum sp.
nov., isolated from freshwater”, International Journal of Systematic and
Evolutionary Microbiology, 6, pp.2702-2708, DOI: 10.1099/ijs.0.000326.

[24] G.G. Nam, Y. Joung, M. Park, et al. (2017), “Flavobacterium soyangense
sp. nov., a psychrotolerant bacterium, isolated from an oligotrophic freshwater
lake”, International Journal of Systematic and Evolutionary Microbiology, 67,
pp.2440-2445, DOIL: 10.1099/ijsem.0.001987.

[25] R.C. Sanchez, M.I. Igefio, A.G. Poblacion, et al. (2018), “Study of pH
changes in media during bacterial growth of several environmental strains”,
Proceedings, 2(20), DOI: 10.3390/proceedings2201297.

[26] Y. Qiu, Y. Zhou, Y. Chang, et al. (2022), “The effects of ventilation,
humidity, and temperature on bacterial growth and bacterial genera distribution”,
Int. J. Environ. Res. Public Health, 19(22), DOI: 10.3390/ijerph192215345.

[27] N.H. Van, N.T. Minh (2017), “Research on using endophytic bacteria
isolated from different ecosystems”, Vietnam J. Agri. Sci., 15(5), pp.605-618 (in
Vietnamese).

[28] H.P. Browne, S.C. Forster, B.O. Anonye, et al. (2016), “Culturing of
unculturable human microbiota reveals novel taxa and extensive sporulation”,
Nature, 533, pp.543-546, DOI: 10.1038/nature17645.



