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TOM TAT

Muc dich cia nghién ctru 1 tuyén chon dwoc ching vi khuén cé hoat lyc cao
vé khé ndng cé dinh nito va téng hop Indole-3-acetic acid (IAA) tir dét tréng
ngé tai mét sé dia phurong & tinh Thdi Nguyén, nhdm huéng téi s dung vao
phdt trién san phdm phdn hitu co vi sinh. Tir 30 mdu dét tréng ngé thu thép
tai Thdi Nguyén dé phdn lGp dwoc 6 ching vi khud@n déu thé hién hai hoat tinh
ndi trén. Tir dé tuyén chon duoc chiing MN7 cé hoat tinh ¢é dinh nito va sinh
téng hop IAA turong ting vdi 20,165 ug/ml NH4* khi nuéi cdy trén méi truwong
Ashby va 115,907 ug/ml IAA trén méi trwodng Ashby bé sung 0,1% L-
Tryptophan. So sdnh trinh tw gen 16S rRNA cua chung MN7 vdéi cdc loai dé
céng bé trén ExTaxon cho thdy, ching MN7 ¢é mirc dé tuwong déng 99,93%
vdi Azotobacter chroococcum subsp. chroococcum IAM 12666" (AB175653).
So d6 phd hé cia ching MN7 dwoc sdp xép thanh mét nhém vdi chi
Azotobacter. Trong nhém cua chi Azotobacter, chiing MN7 gén nhét vdi lodi
AB175653. Do vdy, ching MN7 duwoc ddt tén khoa hoc la Azotobacter
chroococcum subsp. chroococcum MN7. Khéo sdt dédc diém nuéi cdy cho théy
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ching Azotobacter chroococcum subsp. chroococcum MN7 ¢é khd ndng sinh
11 logi enzyme, c6 khé ndng déng héa cdc ngudn carbon, bao gém D-glucose,
L-arabinose, D- mannose,... va c6 khd ndng sinh Indole va chuyén héa nitrate
thanh nitrite.

ABSTRACT

The purpose of the study is to select bacterial strains with high nitrogen
fixation and IAA biosynthesis from maize cultivation soil in some localities in
Thai Nguyen province, in order to guide for use in developing microbial organic
fertilizer products for application in crop production. From 30 maize
cultivation soil samples collected in Thai Nguyen, 6 bacterial strains were
isolated, all showing the above two activities. The strain MN7 was selected for
its strongest nitrogen fixation and IAA biosynthesis activity, corresponding to
20.165 ug/ml NH4+ when grown on Ashby medium and 115.907 ug/ml IAA on
Ashby medium supplemented with 0.1% L-Tryptophan. Comparing the 16S
rRNA gene sequence of MN7 with species published on ExTaxon shows that,
strain MN7 has 99.93% similarity with Azotobacter chroococcum subsp.
chroococcum IAM 126667 (AB175653). The phylogenetic tree of MN7 is
arranged in a group with the genus Azotobacter and strain MIN7 is closest to
the species AB175653. Therefore, strain MIN7 was scientifically named
Azotobacter chroococcum subsp. chroococcum MN7. Results of culture
characterization showed that strain Azotobacter chroococcum subsp.
chroococcum MN7 was capable of producing 11 enzymes and capable of
assimilation of various carbon sources including D-glucose, L-arabinose, D-
mannose, and so on; and capable of producing Indole and converting nitrate
to nitrite.
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1. DAT VAN DE

Hién nay, san xudt néng nghiép dang theo
huwdng chuyén canh tao quy mo6 hang hda Idn
nhwng lai phu thudc rat nhiéu vao viéc s&r dung
phan bdén hda hoc. Trong d6, phan I16n lwong
dam s dung trong trong trot duwoc tao ra tur
con dudng téng hop hoda hoc. Viéc sir dung loai
phan bdn nay qua murc ¢ thé gy ra nhirng tac
déng moi trvong khé lvdng nhu 1am 6 nhiém
nwdc ngdm, mat do phi nhiéu cta dat, giam da
dang sinh hoc [1] va tiém an nhiéu rdi ro cho
con ngudi [2]. Vi vdy, khai thic dugc ngudn
nito doi dao trong khi quyén dua vao vi sinh vat
phuc vu cho san xuat néng nghiép an toan dang
dwoc dat ra.

S dung vi sinh vat cé kha nang cd dinh nito
la moét trong cac gidi phdp hitu hiéu cho nén
néng nghiép hién dai. Qua trinh ¢ dinh nito ty
do cta vi sinh vat duoc phat hién nam 1901 bai
Beijerinck, day dwoc xem la mot trong nhirng
phat hién tiéu biéu cha thé ky 20 trong ndng
nghiép [3]. Ung dung nhém vi sinh vat ¢6 dinh
nito s& gép phan lam han ché st dung céc loai
phan bdén hda hoc [4], bdi hai nhém: (1) vi
khuan cé dinh nito ty do va (2) vi khuan cé dinh
nito cdng sinh séng ty do trong dat cé thé c6
dinh nito |én dén 60 kg N/ha/ndm [5]. Trong sé
vi sinh vat cé kha ning ¢ dinh nito séng ty do
trong dat thi vi khuan Azotobacter c6 nhiéu irng
dung nhat trong san xuit phan bén cé dinh
nito. Do Azotobacter vira cé khd ndng c6 dinh
nito vira cé thé san sinh chat kich thich IAA,
tang cuong kha nang hap thu 1an va céc hop
chét hitu co tir dat [6].

D& san xuit phan bén cé chira chiing vi sinh
c6 dinh nito va sinh tdng hop IAA tét, phai cé
chuiing vi sinh vat cé hoat tinh ¢6 dinh nito va
sinh téng hop IAA cao, sirc canh tranh 1&n, thich
&ng & pH réng, thich hop vai loai cay trong &
nhiéu vung sinh thai khdc nhau. Vi vy, cdng tac
phan lap, tuyén chon chlng vi sinh vat c6 hoat
tinh cé dinh nito, sinh téng hop IAA va danh gid
dac tinh sinh hoc |a viéc lam khdéng thé thi€u

duoc trong quy trinh san xuét.
2. PHUO'NG PHAP NGHIEN CU'U
2.1. Héa chat, méi trwéng

L-Tryptophan, KHPOs, MgS04.7H,0O, FeCly,
H,SO4, HCl, NaS;03, dung dich thir Nessler,
Mannitol, Glucose, p-dimethylaminobenzaldehyde
clia hang Sigma - M¥.

Agar, NaCl, CaCOs, Methyl do cia hang
Biobasic — Canada.

NaOH cua hing Merck - Dirc.

Kit APl cia BioMérieux - Phap
2.2. Phuong phap bé tri thi nghiém va phéan
tich cac chi tiéu chat lwong
2.2.1. Phworng phép thu méu

Thu m3u dat & mot so x3 trong ngd tai huyén
Phd Luwong tinh Thai Nguyén theo TCVN 7538-
6:2010 [7]. MAu dat duoc thu tai cac rudng
trong ngd 01 vu trong nam, |y vao thoi diém
cay ngo bat dau ra hoa. Mau duwoc 1ay & d6 sau
6 - 15cm, sau khi d3 loai bd khoang 5 cm phan
dat va tan du thuc vat. Téng s6 30 mau, dugc
thu thap tai mot s6 x3, bao gom: On Luong (8
mau), Tt&c Tranh (5 mau), V6 Tranh (12 mau),
Phan Mé (5 mau).

2.2.2. Phwo'ng phdp phép Iép vi khuén

Cac mau dat duoc nghién min, pha lodng
dén cac cap d6 107, 102, 103, 10*, 10 trong
cdc 6ng nghiém chira nuwdc mudi sinh ly (0,85%)
d3 vé trung. Cac chdng vi khudn cé kha nang cé
dinh nito dwgc phan lap theo phuwong phap cla
Koch, nudi cdy trén méi truong dac vd dam
Ashby [8].

2.2.3. Phan tich chi tiéu chét lwong

Dinh tinh kha nang sinh téng hop I1AA cla vi
khuan theo TCVN 10784:2015 [9]. Theo d4, khi
cho thuéc thir Salkowski vao dich nuéi cdy vi
khudn, néu cé IAA dich nudi s& chuyén sang
mau do.

Xac dinh kha nang sinh IAA: Vi khuan duwoc
nudi trong mdi trudng 16ng Ashby cé bb sung
0,1% Tryptophan, nudi ldc 180 vong/phut &
30°C trong 6 ngay. Ham lugng IAA tho sinh ra
trong dich nudi duwoc xac dinh bang phuwong
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phap phan &ng mau vdi thudc thir Salkowski
tao ra sdn pham cé mau, so mau trén may
quang phd & budc song 530 nm. Dya vao do thj
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Phuong phap xdc dinh kha ndang c6 dinh
nito: Nudi cdy vi khuan trong mai trudng nudi
cay Ashby 1dng, nudi Iac 180 vong/phut & 30°C
trong 6 ngay. Ly tam thu dich trong va xac dinh
noéng dé NH4* dwoc cd dinh bdi chldng vi khuén
trong dich nudi bang phuong phdp so mau véi
thudc thr Nessler [11], s dung dudng chuan
ammonium (Hinh 1b) dé xac dinh két qua.

Xac dinh d3c diém sinh hda ca chdng tuyén
chon bang kit APl (ZYM, 32GN, 20NE) cUa
Biomérieux dwoc hudng dan bdi nha san xuat.

Dinh danh phan tlr va xay dung so d6 pha
hé: Ching tuyén chon dwoc hoat hda trong moi
trwong dich thé Ashby & 30°C véi téc do 1ac 180
vong/phut trong 72 gid. Thu nhan sinh khéi té
bao cla chdng tuyén chon va tach chiét DNA
tdng s6 theo phuong phdp clia Sambrook &
Russell (2001) [12]. S dung cdp moi 27F 5'-
AGAGTTTGATCMTGGCTCAG-3’ va 1492R 5’-
TACGGYTACCTTGTTACGACTT-3’ [13] dé nhan
trinh tu gen 16S rRNA cua chung tuyén chon.
Trinh tu gen 16S rRNA cla chdng tuyén chon
duoc doc trinh ty thong qua hé théng Applied
Biosystems 3730 x| DNA analyzer st dung Big
Dye terminator cycle sequencing kit v.3.1

(Macrogen, Han Quéc). Trinh ty gen 16S rRNA
cla chdng tuyén chon duoc so sanh véi dir liéu
céng bd trén EzTaxon [14]. So d6 phad hé cla
ching tuyén chon duoc xay dwng dya vao trinh
ty gen 16S rRNA clia ching va cac loai gdn nhat
théng qua phan mém MEGA 7 [15].
2.4 X ly sé liéu

TAat c3 cac s6 liéu thu thap 1a dai dién cda 3
thi nghiém 3p lai. K&t qua thi nghiém duoc
phan tich phuong sai mét nhan td trén phan
mém SPSS 20.0 va Microsoft Excel. Su khac biét
cla gia tri trung binh gitta cac cong thirc dwoc
danh gid nho kiém dinh Duncan & d6 tin cay
95%.
3. KET QUA VA THAO LUAN
3.1 K&t qua phan lap ching vi khuan cé kha
nang c¢6 dinh nito va sinh tdng hop 1AA tir dat
trong ngd tai mot s6 xa & huyén Pha Lwong
tinh Thai Nguyén

Tl 30 mau dat trong ngd thu tai mot s6 xa &
huyén Phu Luvong tinh Thai Nguyén, tién hanh
Xt ly mau va cdc budc phan l1ap trén mai treong
Ashby chon loc, két qua phan lap dwoc 6 ching
vi khuan. Cac ching vi khuan phan lap dwoc cé
kha nang séng trén mdi trudng vé dam Ashby
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cho phép két ludn so bo rang ching cé kha nang
c6 dinh nito. K&t qua phan tich dinh tinh cho
thay ca 6 chdng déu c6 kha ndng téng hop IAA.
Mot s6 dic diém: hinh thai khuan lac, hinh thai

té& bdo, tinh chat Gram va kha nang di dong cla
cdc ching mdi phan lap duoc thé hién qua
Bang 1.

Bang 1. Pac di€m cha cac ching vi khuan c6 kha nang ¢ dinh nito’ va tdng hop IAA dwoc phan lap
tlr mau dat trong ngd tai mot s6 x3 & huyén Phi Luong tinh Thai Nguyén

. Pac R Kh3 Kha
Dia diém Tinh Kha nin nan
Ky hiéu  diém Dic diém hinh thai ! " nang MONE nang
STT chiin > khuin lac hinh chat i co tong
g m§yu : thiité Gram 0  dinh  hop
bao M8 hite 1A
1 MN2 On Tr?ng, I0|Atron{ bé m,at Da?u i N N .
Luong bdng, khong ria, nhét phay
) MN3 On Trang su‘a_, [6i tron, khong Quée i N N .
Luvong ria, tron ngan
3 MN2 Tlc Trong, I0|,Abe r’r?at bong, Qlie i N N .
Tranh khong ria ngan
4 MNG Vo Trang nga’, trgn det, bé mat Qlie i N N .
Tranh rap, ria gon ngan
5 MNG Vo Trong, 16i 'Eron,.co nhan, Cau i N N N
Tranh khong ria
6 MN7 Phin Trang quc,, 16i tern, b.e mat & van i N N .
Mé tho rap, khong ria

Ghi chu: (-) Gram dm/khéng ¢ khé nédng; (+) Gram duong/cé khd ndng

K&t qua Bang 1 cho thay, khuan lac cé dang
hinh tron, mau trdng sita, trong, trang nga va
duc, bé mat tron bong hodc thé rép, khong ria.
T€& bao cé dang phay, que ngan, cau va hinh 6
van, ching déu c6 kha ndng di déng va thé hién
tinh chat Gram 4m. Nhu vy, 6 chdng vi sinh vét
mdi phan lap dugc cé nhiéu dic diém vé hinh
thai khuan lac va hinh thai t&€ bao kha khac
nhau, nhung chdng déu cé khd nidng cé dinh
nito va sinh téng hop IAA. 6 chdng nay sé duoc
ti€p tuc nghién cru dé Iya chon ra chdng cé hoat
luc ¢d dinh nito va téng hop IAA manh nhat.

3.2 Tuyén chon ching cé kha nang ¢ dinh nito
vasinh tdng hop IAA cao tir cadc chiing da phan
lap

Theo muc tiéu cta nghién clru nay, viéc
tuyén chon chung vi sinh vat can cl vao 2 tiéu
chi: (1) ham lwgng NHs* tao ra trong moi
trweong vo6 dam - Ashby va (2) ham lugng IAA
duoc tao ra trong mai trudrng Ashby cé bé sung
0,1% L-Tryptophan. Két qua danh gia 2 tiéu chi
trén cta 6 chung vi sinh vat phan 1ap duoc khi
nudi cdy chdng trong méi trudng tuong tng
sau 6 ngay thé hién qua Bang 2.

Bang 2. Kha nang cd dinh nito’ va tdng hop IAA cta cic ching d3 phan 13p duoc

Kha néang cé dinh nito

STT Ky hiéu ching Kha nang tong hop IAA (ug/ml) (ng/ml)
1 MN2 8,279° 2,335f
2 MN3 92,319° 18,277°
3 MN4 44,833 11,186¢
4 MNS5 30,200 7,366°
5 MN6 42,912° 9,815¢
6 MN7 115,907° 20,1652

Ghi chu: Cdc chir trong cting mét ¢t biéu thi sy sai khdc ¢ y nghia théng ké & murc a < 0,05
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K&t qua Bang 2 di khang dinh nhan dinh &
trén (6 chdng déu cé kha ndng cd dinh nito va
sinh tong hop IAA) 1a dung. Tuy nhién kha nang
cé dinh nito va sinh téng hop IAA cta 6 ching
|a khdc nhau. Chiing MN2 ¢6 hoat lyc yéu nhat,
v3i khd nadng c6 dinh nito 2,335 pg/ml, kha
nang tong hop IAA 8,279 ug/ml. Trong khi dé,
hoat lvc manh nhat 13 ching MN7 v&i kha ndng
cé dinh nito 20,165 pg/ml, kha nang téng hop
IAA 115,907 pg/ml.

Kha ndng tong hop IAA va c6 dinh nito cla
chiing MN7 cao hon so véi két qua cong bd cla
Nguyén Anh Huy & Nguyén Hitu Hiép (2018)
[16] khi nghién ctru kha ndng c6 dinh nito va
téng hop IAA cla chdng vi khuan PL9 duwoc
phan 13p tir vung dat san xudt lta-tdm & Bac
Liéu vai kha nang cé dinh nito dat 1,78 pg/ml
va téng hop IAA dat 35,8 pg/ml sau 6 ngay nudi.
Khad nang cd dinh nito cha ching MN7 twong
duong kha nidng c6 dinh nito cda chdng MN26
(20,822 pg/ml) va chiing MN72 (20,132 pg/ml)
duoc cdng bé bdi Tran Van Chi et al., (2022,
2023) [17, 18] khi tuyén chon chlng vi khuan cé
khd nang cd dinh nito va sinh téng hop IAA
trong dat tréng ca chua va dat trong ché & mot

s6 xd, phuwong tai tinh Thai Nguyén. Tuy nhién
kha nang téng hop IAA cda ching MN7 cao hon
nhiéu so véi ching MN26 (77,234 pg/ml) va
MN72 (56,619 pg/ml).

Nhu vay, chding MN7 la ching c6 kha nang
c6 dinh cao nhat trong 6 chiing d3 dugc phan
l4p va cao hon so véi mét sé cong bb trude do.
Do vay, chiing MN7 duwoc tuyén chon phuc vu
cho céc nghién ctru tiép theo.

3.3 Xac dinh dic diém sinh hoc cta ching vi
khuan dwoc tuyén chon

3.3.1 Pinh danh ching vi khudn dwgc tuyén
chon

K&t qua so sanh trinh ty gen 16S rRNA (kich
thwdc 1522 bp) cta chdng MN7 véi cac loai d3
céng bo trén ExTaxon cho thay, chiung MN7 c6
murc dd twong déng 99,93% vd&i Azotobacter
chroococcum subsp. chroococcum 1AM 126667
(AB175653), 99,08%  v&i  Azotobacter
chroococcum subsp. isscasi P205" (MK567896),
98,60% vd&i Azotobacter beijerinckii ATCC
19360" (AJ308319) va 96,84-97,66% vdi cac loai
khac thudc chi Pseudomonas va Stutzerimonas
(Bang 3).

Bang 3. So sdnh sy twong dong veé trinh tw gen 16S rRNA ctia ching MN7
véi céc loai gan nhat cong bo trén dir liéu EzTaxon

N - S t:rdng $6 nucleotit
Loai gan nhat dong L s
(%) sai khac
Azotobacter chroococcum subsp. chroococcum 1AM 12666" (AB175653) 99,93 1/1422
Azotobacter chroococcum subsp. isscasi P205" (MK567896) 99,08 13/1410
Azotobacter beijerinckii ATCC 19360" (AJ308319) 98,60 19/1361
Pseudomonas oryzagri MAHUQ-58" (MT514506) 97,66 34/1456
Pseudomonas oryzae KCTC 322477 (LT629751) 97,46 37/1458
Azotobacter bryophylli L461T (MF078077) 97,41 36/1392
Pseudomonas oligotrophica IM10B5a’ (OM341414) 97,26 40/1458
Pseudomonas flexibilis ATCC 29606 (JRUD01000023) 97,12 42/1458
Stutzerimonas frequens DNSP21" (POUJ01000005) 97,12 42/1458
Pseudomonas oleovorans subsp. oleovorans DSM 1045" (NIUB01000072) 97,05 43/1458
Stutzerimonas stutzeri ATCC 17588" (CP002881) 97,05 43/1458
Stutzerimonas nosocomialis A31-70" (QLAE01000067) 97,05 43/1458
Pseudomonas otitidis MCC10330" (AY953147) 96,98 44/1458
Pseudomonas guguanensis JCM 18416" (FNJJ01000024) 96,98 44/1458
Pseudomonas oryzicola RD9SR1" (JABWRZ010000026) 96,98 44/1458
Pseudomonas anuradhapurensis RDSMR3" (AM911640) 96,85 43/1363
Pseudomonas songnenensis NEAU-ST5-5T (RFFN01000014) 96,84 46/1458
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Dai chiéu véi ngudng chan (298,7%) vé sy
tuwong dong cda trinh tu 16S rRNA, chdng MN7
|a mot thanh vién cda chi Azotobacter [19]. Bén
canh d6, so d6 pha hé thiét 1ap (Hinh 2) ciling
cho thay ching MN7 duoc sap x&p thanh mot
nhém véi chi Azotobacter, tach biét vdi cac loai
khac cla chi Pseudomonas va Stutzerimonas.
Trong nhdm cua chi Azotobacter, ching MN7
gan nhat vdi loai Azotobacter chroococcum

99 |Azotobacter sp. MIN7
82 Azotobacter chroococcum subsp. chroococcumIAM 12666T (AB175653)

subsp. chroococcum |IAM 126667 (=ATCC 90437
=DSM 2286"), day la loai chuadn clGa chi
dwoc moéd ta 1901
(https://lpsn.dsmz.de/genus/azotobacter).

Azotobacter nam

Dwa vao cac di liéu trén, chiing MN7 la thanh
vién cla chi Azotobacter, v&i tén goi khoa hoc
chroococcum

la Azotobacter subsp.

chroococcum MN7.

97 ————————— Acotobacter chroococcum subsp. isscasiP205T (MK567896)

(

Azotobacter bryophylli1L461T (MF078077)

Azotobacter beijerinckii ATCC 193607 (AJ308319)
Pseudomonas oryzae KCTC 322477 (LT629751)

Pseudomonas rhizoryzae RY24T (MK759856)

Pseudomonas oligotrophicaJM10B5aT (OM341414)
Pseudomonas flexibilis ATCC 29606T (JRUDO01000023)
Pseudomonas guguanensis JCM 18416T (FNJJ01000024)
Pseudomonas oleovorans subsp. oleovorans DSM 1045T (NIUB01000072)
Pseudomonas otitidisMCC10330T(AY953147)

Stutzerimonas nosocomialis A31-70T (QLAE01000067)
100 [ Pseudomonas anuradhapurensis RD8MR3T (AM911640)
(- Pseudomonas oryzicolaRD9SR1T (JABWRZ010000026)

54 —— Pseudomonas songnenensis NEAU-ST5-5T (RFFN01000014)
58 _’7 Stutzerimonas frequens DNSP21T (POUJ01000005)
50 Stutzerimonas stutzeri ATCC 17588T (D84024)
—_—
0.005

Hinh 2. So’ d6 pha hé cta chling MN7 v&i cac loai gan nhat thudc ho Pseudomonadaceae. Cac gia tri &
cdc vi tri phan nhanh véi tan sd xuat hién (bootstrap) 1000 phép so sanh (chi giir lai gia tri 250%)

3.3.2 Bdnh gid mét sé ddc diém nuéi cdy cua
chang Azotobacter subsp.
chroococcum MIN7

chroococcum

Théng tin vé dac diém nudi cdy cta chdng vi
sinh vat s& gép phan ho trg cho cac nghién ciru
vé thiét k& va t6i vu héa diéu kién nudi cay,
doéng thoi b6 sung thém vao co s& dit liéu vé
ngudn gen vi sinh vat cé kha nang cé dinh nito
va sinh téng hop IAA. S dung kit APl dé xac
dinh mét s6 dac diém nudi cldy cua chlng
Azotobacter chroococcum subsp. chroococcum
MN7, két qua duoc thé hién qua Bang 4.

K&t qua Bang 4 cho thay chlng Azotobacter
chroococcum subsp. chroococcum MN7 c6 kha

nang sinh 11 loai enzyme (Phosphatase
alcaline, Esterase (C4), Lipase (C14), Leucine
arylamidase, Valine arylamidase, Trypsine,
acide, Naphtol-AS-BI-

f3-galactosidase, -

glucuronidase va D-glucosidase), cé kha nang

Phosphatase
phosphohydrolase,

déng hoda cdc ngudbn carbon, bao gébm D-
glucose, L-arabinose, D- mannose, D-mannitol,
D-maltose, Potassium gluconate, Adipic acid,
Malic acid , Sodium acetate , Trisodium citrate,
Phenylacetic acid, L-rhamnose, D-ribose,
Inositol, D-saccharose; ¢4 kha ndng sinh Indole

va chuyén hda nitrate thanh nitrite.
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Bang 4. Mot sd dic diém nudi cay cua Azotobacter chroococcum subsp. chroococcum MN7

: Thé hién . The hién
Pac diém héa sinh X N Pac diém hoéa sinh cha
STT s cuachang  STT s )
khao sat MN7 khao sat chung
MN?7
1 Sinh Phosphatase alcaline 20 DPbdng hda D-glucose +
2 Sinh Esterase (C4) 21  Dodng hda L-arabinose +
3 Sinh Esterase Lipase (C8) - 22 Poénghda D- mannose +
4 Sinh Lipase (C14) + 23 DPdng hda D-mannitol +
5 Sinh Leucine arylamidase + 24  DPdng hda N-acetyl-glucosamine -
6 Sinh Valine arylamidase + 25  Pbdng hda D-maltose +
7 Sinh Cystine arylamidase - 26  Dong hoda Potassium gluconate +
8 Sinh Trypsine + 27  Dong hda Capric acid -
9 Sinh D-chymotrypsine - 28  Dong hda Adipic acid +
10  Sinh Phosphatase acide + 29  DPoéng hda Malic acid +
11 Sinh Naphtol-AS-B- + 30 DPodng hda Sodium acetate +
phosphohydrolase
12 Sinh D-galactosidase - 31 Dong hda Trisodium citrate +
13 Sinh 8-galactosidase + 32  Pdng hda Phenylacetic acid +
14  Sinh -glucuronidase + 33  Podnghéda L-rhamnose +
15  Sinh D-glucosidase + 34  Podng hda D-ribose +
16  Sinh f8-glucosidase - 35  DPong hda Inositol +
17 Sinh N—ac?t}ll-ﬂ- - 36 Dong hda D-saccharose +
glucosaminidase
18  Sinh D-mannosidase - 37  Chuyén héa nitrate thanh nitrite +
19  Sinh D-fucosidase - 38  Sinh Indole +

Ghi chu: (-) m tinh/khéng c6 khd ndng; (+) dwong tinh/cé khaé ndng.

Khd nang sinh enzyme cha Chang
Azotobacter chroococcum subsp. chroococcum
MN7 kha tuwong dong véi két qua nghién clru vé
Azotobacter sp. cia Yana Evstatieva (2019) [20]
cling nhu céc két qua nghién ciru d3 dugc cong
b& bdi Nguyén Thi Thu Hang va Nguyén Thj
Thdy (2015) [11] vé dic diém cac ching
Azotobacter AZT1-AZT7, hay cdng bé cha Tran
Thi Xudn Phuong va cdng su (2017) [21] vé dac
diém cac ching Azotobacter HC21, HC24, TT13.
Va so v&i dac diém nudi cdy cla 16 ching
Azotobacter chroococcum dugc cdng bd boi
Sandeep va cdng sy (2015) [22] thi chuing
Azotobacter chroococcum subsp. chroococcum
MN7 cé khac biét 1a cé kha ndng déng hoa
Rhamnose.

4. KET LUAN

D3 phan lap dugc 6 ching vi sinh vat cé kha
nang c6 dinh nito va sinh tong hgp 1AA tir 30
mau dat trong ngd thu tai mot s6 x3 & huyén
Phu Luong tinh Théai Nguyén. T d6 da tuyén
chon duwoc 1 ching cé kha nang cé dinh nito va

tong hop IAA manh nhat, véi kha ndng cé dinh
nito 20,165 pug/ml va khd ndng téng hop 1AA
115,907 pg/ml. Chang vi khuan tuyén chon da
duwoc dinh danh dén loai, cu thé d3 dwa ra danh
phdp khoa hoc cla ching tuyén chon I3
Azotobacter chroococcum subsp. chroococcum
MN7. Chang Azotobacter chroococcum subsp.
chroococcum MN7 cé kha nang sinh 11 loai
enzyme (Phosphatase alcaline, Esterase (C4),
Lipase (C14), Leucine arylamidase, Valine
arylamidase, Trypsine, Phosphatase acide,
Naphtol-AS-BI- phosphohydrolase, -
galactosidase, f3-glucuronidase va D-
glucosidase), c6 khd ndng dong hda cac ngudn
carbon, bao gémbao gém D-glucose, L-
arabinose, D- mannose, D-mannitol, D-
maltose, Potassium gluconate, Adipic acid,
Malic acid, Sodium acetate, Trisodium citrate,
Phenylacetic acid, L-rhamnose, D-ribose,
Inositol, D-saccharose. Chiing MN7 cé kha nang
sinh Indole va chuyén héa nitrate thanh nitrite.
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L&i cdm on

Nghién ctru nay dwgc thyc hién vdi sy tai trg
kinh phi tir dé tai khoa hoc cdng nghé cdp Quéc
gia cha BO Khoa hoc va Céng nghé, m3 sb
NVQG-2021/DT.04. Cac tac gia xin tran trong
cam on Chuong trinh.
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