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TOM TAT

Nghién ctru nay tép trung phén lép va tuyén chon mét sé ching vi khuén co tiém
ndng t'ng dung trong sdn xuét ché phdm sinh hoc dé phuc vy sdn xudt néng nghiép
xanh va bén viing. Ttr 12 mGu dét trong ngd thu thdp tai Thdi Nguyén va Ha Giang
dé phén lép duoc 3 ching vi khudn déu cé khé néing cé dinh nito va téng hop IAA.
Tty d6 tuyén chon duoc ching MNSS vdi hoat tinh ¢c6 dinh nito’ trén méi truong
Ashby dat 20,499 ug/mi NH,* va sinh téng hop IAA trén méi truong Ashby bé sung
0,1% L-Tryptophan dat 68,19 g/ml IAA. So sdnh trinh tw gen 16S rRNA ctia ching
MN88 vdi cdc lodi dé céng b trén ExTaxon cho théy, ching MNSS c6 muc dé
twong déng 99,2% vdi Bacillus tropicus N24T (MACG01000025). So dd tién héa
dwa véo trinh ty gen 16S rRNA giita chiing MIN8S8 v cdc lodi gén nhét bé 16¢ ching
MN88 thudc chi Bacillus va gén nhét vdi lodi Bacillus tropicus N24T. Do véy, ching
MNB88 duwoc ddt tén khoa hoc la Bacillus tropicus MIN8S. Khéo sdt ddc diém héa
sinh cho théy ching Bacillus tropicus MN88 ¢é khd ndng sinh 12 logi enzyme
(Phosphatase alcaline, Esterase (C4), Esterase Lipase (C8), Lipase (C14), Leucine
arylamidase, Valine arylamidase, Cystine arylamidase, D-chymotrypsine,
Phosphatase acide, Naphtol-AS-BI- phosphohydrolase, D-glucosidase va catalase).
Bén canh dé, ching MIN88 cé kha ndng déng héa mét s6 ngubn carbon nhu: D-
glucose, L-arabinose, D- mannose, D-mannitol, N-acetyl-glucosamine, D-maltose,
L-arginine, Gelatin, Trisodium citrate, D-ribose; khéng c6 khd nédng dbéng héa D-
saccharose, D-sorbitol va Urea, Gm tinh vdi phdn ting Voges-Proskauer, sinh Indole
va chuyén hda nitrate thanh nitrite.

ABSTRACT

This study focused on isolating and selecting some bacterial strains with
potential applications in the production of biological products to serve green and
sustainable agricultural production. From 12 corn soil samples collected in Thai
Nguyen and Ha Giang, 3 bacterial strains were isolated, all of which can fix
nitrogen and synthesize IAA. Strain MIN88 was selected with nitrogen fixation
activity on Ashby medium reaching 20.499 ug/ml NH4+ and IAA biosynthesis on
Ashby medium supplemented with 0.1% L-Tryptophan reaching 68.19 ug/ml IAA.
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Comparing the 16S rRNA gene sequence of strain MIN88 with species published
on ExTaxon showed that strain MIN88 has a similarity level of 99.2% with Bacillus
tropicus N24T (MACG01000025). An evolutionary diagram based on 16S rRNA
gene sequence between strain MIN88 and its closest species. Strain MIN88
belongs to the genus Bacillus and is closest to species Bacillus tropicus N24T.
Therefore, the MIN88 strain is scientifically named Bacillus tropicus MN8S8.
Results of culture characterization showed that strain Bacillus tropicus MN88
could produce 12 types of enzymes (Alcaline Phosphatase, Esterase (C4),
Esterase Lipase (C8), Lipase (C14), Leucine arylamidase, Valine arylamidase,
Cystine arylamidase, D-chymotrypsine, Acid Phosphatase, Naphtol-AS-BI-
phosphohydrolase, D-glucosidase and catalase). In addition, the MN88 strain
was capable of assimilating of various carbon sources including D-glucose, L-
arabinose, D-mannose, D-mannitol, N-acetyl-glucosamine, D-maltose, L-
arginine, Gelatin, Trisodium citrate, D-ribose; unable to assimilate D-saccharose,
D-sorbitol and urea, negative for Voges-Proskauer reaction, produces indole and

converts nitrate to nitrite.

1. DAT VAN DE

Tai Viét Nam, ng6 la loai cay lvong thuc
quan trong thi hai sau lGa. Trong ngd ludn doi
hoi lwgng phan bdn rat 1én [1], trong d6 dam
la nguyén t6 rat quan trong anh hudng dén céac
qua trinh sinh trudng, phat trién va niang suat
cla cdy. Néu thi€u dam, cdy tdng trwvdng cham
va hat lép, nhung lvong dam bén thuwong chi
duwoc ciy hap thu khoang 30-40% con lai divao
chu trinh N> cla trai dat, ching lam d4at bj chai
cing, 6 nhiém mach nwdc ngam... [2]. Bén
canh d6, san xuat phan dam héa hoc theo con
dudng Haber-Bosh doi hoi nhiéu nhiét lugng
tlr than dd, do do sé tao ra mét lwong I&n khi
CO; — mot trong nhirng nguyén nhan gay ra
hiéu rng nha kinh [3]. Nhu vay, viéc sir dung
phan dam hoéa hoc trong tréng trot ndi chung
va trong ngd ndi riéng 1a nguyén nhan kép dan
dén sy 6 nhiém méi trudng, anh hwdng dén
doi sdong va strc khde cta con nguoi. Trong khi
do, lwong N trong khéng khi chiém dén 78%
ma cay lai khong s&t dung duwgc [4]. Trong khi
dé, nhiéu loai vi khuan trong dat cé thé téng
hop dam nh& quad trinh cé dinh nito sinh hoc
vdi enzyme nitrogenase cat ndi ba ctia phan tir
N> tao ra NHs [5]. Qua trinh ¢& dinh nito tu do
cla vi sinh vat duoc phat hién [an dau tién
nam 1901 bd&i Beijerinck, ddy duoc xem la mot
trong nhirng phat hién tiéu biéu cta thé ky 20

trong nong nghiép [6].

Indole-3-acetic acid (IAA) la nhitng
phyhormone tang trudng thuc vat ho auxin [7].
Trong qua trinh sinh trudng, ngoai IAA ndi sinh,
thuc vat con nhan duoc moét lwgng IAA ngoai
sinh tir cdc nhém vi sinh vat séng & vung ré nhu
Pseudomonas, Azospirillum,  Azotobacter,
Klebsiella, Enterobacter, Alcaligenes,
Arthobacter, Bacillus va Serratia [8]. Dd co
nhiéu nghién ctru chirng minh rang, vi khuan
ngoai khd nang cé dinh nito con cé kha ning
sinh chat kich thich sinh trwdng IAA, cling nhu
tang cudng kha nang hap thu lan va cac hop
chat hitu co khac cho cay trong [9-13].

Hudng dén mét nén néng nghiép xanh va
bén vitng, xu thé tat yéu la st dung ché pham
sinh hoc va phan bén hitu co vi sinh, trong dé
c6 nhédm vi khuan vira cé kha ndng cé dinh nito
va sinh tdng hop IAA. D& s3n xuat phan bén cé
chira ching vi sinh ¢8 dinh nito va sinh téng
hop IAA, phai cé ching vi sinh vat cé hoat tinh
cao, strc canh tranh I&n, thich hgp vé&i loai cay
trong & nhiéu vung sinh thai khac nhau. Vi vay,
cOng tac phan lap, tuyén chon chdng vi sinh vat
c6 hoat tinh ndi trén va danh gia dac tinh sinh
hoc cla chuing la rat can thiét.

2. PHUONG PHAP NGHIEN CcU'U
2.1. Pdi twgng nghién ciru
Céc chling vi khuan dwoc phan 1ap tir 12 mau
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dat trong ngd thu thap tai Binh Son — Thanh
phé Séng Céng, xa Trang Xa — huyén V3 Nhai —
tinh Thai Nguyén va x3 Liing Ci — huyén Déng
Van —tinh Ha Giang.
2.2. Héa chat, mdi trwéng

L-Tryptophan, KH,P0O4, MgS04.7H,0, FeCly,
H2S04, HCl, NazS;0s3, dung dich th&r Nessler,
Mannitol, Glucose, p-
dimethylaminobenzaldehyde cla hiang Sigma -
MY. Agar, NaCl, CaCOs, Methyl dé clda hang
Biobasic — Canada. NaOH cua h3ng Merck -
Durc. Kit API clia BioMérieux — Phap.
2.3. Phuong phap bé tri thi nghiém va phan
tich cac chi tiéu chat lwgng
2.3.1. Phworng phdp thu méu

Thu m3u d4t theo TCVN 7538-6:2010 [14].
M3u dat dwoc thu tai cac rudng trong ngd mot
vu trong ndm, lay vao thoi diém cay ngd bat
dau ra hoa. Mau duoc 18y & do sdu 6 — 15 cm,
sau khi d3 loai bd khoang 5 cm phan dat va tan
du thye vat. Tong s6 12 mau, duoc thu thap tai
mot s6 x3, bao gdbm: Binh Son — Thanh phd
Séng Coéng (4 mau), xa Trang X4 — huyén V3
Nhai, tinh Thai Nguyén (3 mau) va x3 Liing Cu —
huyén Dong Vin — tinh Ha Giang (5 mau).
2.3.2. Phwong phdp phép Iép vi khuén

Cac mau dat dugc nghién min, pha lodng
dén céc cap d6 107, 102, 103, 10*, 10> trong
céc 8ng nghiém chira nuwdc mudisinh ly (0,85%)
d3 vo trung. Cac ching vi khudn cé kha ndng cd
dinh nito dwgc phan Iap theo phwong phap cua
Koch, nubdi cdy trén mdéi truong dac vé dam
Ashby [15].
2.3.3. Xdc dinh hoat tinh va mét sé ddc diém
sinh hoc cta chidng vi khuén phén Idp dwoc

Dinh tinh kha nang sinh téng hop IAA cla vi
khuan theo TCVN10784:2015 [16]. Theo d4, khi
cho thudc thir Salkowski vao dich nudi cay vi
khuan, néu cé IAA dich nudi s& chuyén sang
mau do.

Xac dinh kha ndng sinh I1AA: Vi khuan dugc
nudi trong méi trwdng 1dng Ashby ¢ bé sung
0,1% Tryptophan, nudi lac 180 vong/phat &

30°C trong 6 ngay. Ham luwgng IAA tho sinh ra
trong dich nudi dugc xac dinh bang phuong
phap phdn (rng mau vai thudc thir Salkowski
tao ra san pham cé mau, so mau trén may
quang ph6é & budc sédng 530 nm. Dua vao
phuong trinh dudng chudn IAA d3 dugc xay
dung san, cé dangy = 0,0118x-0,0107 (c6 hé s&
héi quy R? = 0,9981) s& xac dinh dwoc ham
lvong IAA [17].

Phuong phap xac dinh kha nidng cd dinh
nito: nudi cay vi khuan trong moi trudng nudi
cay Ashby 1&dng, nudi Iac 180 vong/phut & 30°C
trong 6 ngay. Ly tam thu dich trong va xac dinh
ndng dd NH4* dugc ¢d dinh bdi chdng vi khuan
trong dich nudi bang phuong phap so mau vdi
thuéc thir Nessler [18], s&* dung phuong trinh
dudng chudn ammonium d3 duwoc xay dung
san, cé dangy = 0,0816x — 0,0001 (cé hé s6 hoi
quy R? =0,9962) dé xac dinh két qua.

Xac dinh déc diém sinh hoéa cta chiing tuyén
chon bang kit APl (ZYM, 32GN, 20NE) cla
Biomérieux duwoc huwdng dan bdi nha san xuat.
2.3.4. Dinh danh phén t& va xdy dwng so do
phd hé

Chung tuyén chon dugc hoat hda trong méi
trwong dich thé Ashby & 30°C véi téc do 1ac 180
vong/phut trong 72 gi®. Thu nhan sinh khéi té
bao cha ching tuyén chon va tich chiét DNA
tdng sé theo phuwong phap cla Sambrook &
Russell (2001) [19]. S& dung cdp méi 27F 5'-
AGAGTTTGATCMTGGCTCAG-3’ va 1492R 5'-
TACGGYTACCTTGTTACGACTT-3’ dé khuéch dai
trinh tw gen 16S rRNA cla chldng tuyén chon vdi
thanh phan va chu trinh phan &rng PCR nhu md
ta cha Klindworth va cs (2013) [20]. Trinh tu
gen 16S rRNA cla chiing tuyén chon dwoc doc
trinh ty thdong qua hé théng Applied
Biosystems 3730 x| DNA analyzer st dung Big
Dye terminator cycle sequencing kit v.3.1
(Macrogen, Han Qudc). Tiép dén, dir liéu
EzBioCloud [21] va MEGA v7.0 [22] duoc st
dung déng thdi dé xac dinh phan loai cta ching
tuyén chon.
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2.3.5. Xt ly sé liéu

Tat c3 cac so liéu thu thap 13 dai dién cta 3
thi nghiém 13p lai. K&t qud thi nghiém duoc
phan tich phuwong sai mét nhan t6 trén phan
mém JASP 0.19.3.
3. KET QUA VA THAO LUAN
3.1. K&t qua phan lap ching vi khuan cé kha
nang ¢ dinh ni to’ va téng hop IAA

Tir 12 mau dat thu tai mot s6 nwong ngd clia
cac x3 Binh Son (thanh phd Séng Céng), x3
Trang Xa (huyén V& Nhai) tinh Thai Nguyén va
X3 Lling CU (huyén Doéng Van — tinh Ha Giang)
d3 phan 1ap duoc 3 ching vi khuan trén méi

trudng Ashby chon loc. Cac chdng vi khuan
phan 1ap duwoc cd kha nang séng trén mébi
trudrng vo dam (Ashby), diéu nay cho phép két
ludn so b6 rang ching cé kha ndng cd dinh nito
[23]. Sau khi nudi ca 3 chdng vi khudn trong méi
truong Ashby l6ng c6 b6 sung 0,1% L-
Tryptophan, dich huyén phu duoc x{ ly sau d6
da 1am d6i mau thudc thir Salkowskii, chirng té
ching c6 kha nang téng hop IAA. Mt s dac
diém: hinh thai té bao, hinh thai khuan lac, tinh
chat Gram va kha ning di dong cta 3 ching
phan |1ap duwoc thé hién qua Bang 1.

Bang 1. Mot sd dac diém sinh ly chia cac chang vi khuan da phan lap

. Kha Kha
. . . . .. Dl‘ - Vé . . 2 ol
Ky hiéu Dia diém Pac diém hinh thai ‘ac dleT Tmn,h nang nang Kba nang
chiin 1ay mau khuan lac hinh thai - chat i Gdinh  tOnBhop
& 4 : té bao Gram N L IAA
dong nito’
VING2  BinhS Trang nga, tron, a . .\ .\ .
'nh >on 16i, khong ria uengan i
MN86  Trang X Trang trong, tron, Cau ; . + +
16i, khong ria, nho
MN88  LingCq  oneneatonto lol o e 4 4 +

khong ria, nhan béng

Ghi chu: (-) Gram dm/khéng c6 kha nédng; (+) Gram dwong/cé khé néng.

K&t qua Bang 1 cho thay, khuan lac cé dang
hinh tron, mau trong dén trang nga, bé mit
tron bong va khong ria. Té bao cé dang que
ngan va cau nhd, ching déu cé khad nang di
ddng va 2 trong 3 chung thé hién tinh chat
Gram am. Nhu vay, 3 chung vi sinh vat mai
phan 13p dugc c6 thé c6 dac diém vé hinh thai
khuan lac va hinh thai t& bao kha khac nhau,
nhung ching déu cé kha nang cé dinh nito va
sinh tong hop IAA. Céc nghién ciru d3 cong bd
trwdc day d3 cho thay, hoan toan cé thé phan
lap dworc vi khudn cé kha ndng c¢6 dinh nito tir
dat trong ngd, nhuw cong bd clia Nguyén Thi
Thay Nhiva cong s (2024) [24] tir cdc mau dat
tréng ngd tai mot sé dia phuwong & tinh Thira
Thién Hué, khi st dung mdi trwong Ashby d3
phan 1ap duoc 41 ching c6 kha ndng cé dinh
dam. Hodc cong b6 cla Thai Thanh Puoc va
Nguyén Hitru Hiép (2022) [25], d3 phan lap
duogc 120 ching vi khuan cé kha nang ¢ dinh

nito tlr cac mau dat vung ré ngd khu vuc Bong
bang séng Clru Long. Tuy nhién, tai Viét Nam
trong thoi gian gan day chua cé céng bd cu thé
nao vé phan lap vi khuan tir dat/dat vung ré
tréng ngd ma cé khd ndng déng thoi c¢d dinh
nito va téng hop IAA. 3 chiing d3 dwoc phan lap
trong nghién ctru nay s& duwoc tiép tuc danh gia
dé lwa chon ra chiing cé hoat lyc ¢d dinh nito
va téng hop IAA manh nhat.
3.2. Tuyén chon chling c6 kha ning cé dinh
nito’ va sinh tdng hop IAA cao tir nguén da
phan l3p

Tiéu chi dugc dua ra dé dénh gid va tuyén
chon chdng vi khuan tiém nang, d6 1a hoat tinh
c6 dinh nito va téng hop IAA. Theo dé két qua
danh gid khd nang c6 dinh nito (ham lwong
NH4* tao ra trong méi trwong vo dam Ashby) va
téng hop IAA (ham lvong IAA dugc tao ra trong
mdi trwdong Ashby cé6 bé sung 0,1% L-
Tryptophan) dwoc thé hién trong Bang 2.
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Bang 2. Kha nang cd dinh nito’ va tdng hop IAA clia cac chiing d3 phan 1ap duoc

STT Ky hiéu chung

Kha ning tdng hop IAA (ug/ml)

Kha nang cé dinh nito’ (ug/ml)

1 MN82 61,95° 8,040°
2 MN86 67,5732 3,968°¢
3 MN88 68,19° 20,4992

Ghi chu: Cdc chir trong cing mét c6t biéu thj sw sai khdc cé y nghia théng ké & mirc a < 0,05.

K&t qua Bang 2 cho thay, kha ndng téng hop
IAA cla chdng MN88 va MN86 la cao nhat va
sai khac khoéng cé y nghia théng ké. Trong khi
dé ching MN82 cho kha nang téng hop 1AA
thap nhat trong 3 chdng véi do tin cidy 95%.
Trong khi d6, khad ndng ¢d dinh dam clta 3
ching déu khac nhau & mic d6 so sanh co y
nghia théng ké, theo d6 ching MN88 kha nang
c6 dinh nito cao nhat (dat 20,499 pg/ml), tiép
dén 13 MN82 (dat 8,040 pg/ml), thdp nhat I3
ching MN86 (dat 3,968 pg/ml).

Hoat lwc téng hop IAA va cé dinh nito cua
ching MN88, MN86 va MN82 déu cao hon so
voi két qua cong bé clia Nguyén Anh Huy va
Nguyé&n Hitu Hiép (2018) [13], khi nghién ctru
khd ndng c6 dinh nito va téng hop IAA cla
ching vi khuan PL9 duwoc phan lap tir viing dat
san xuat lua-tdm & Bac Liéu véi khd ning cd
dinh nito dat 1,78 pug/ml va téng hop IAA dat
35,8 pug/ml sau 6 ngay nudi. K&t qua nay ciling
cao hon so véi cong bd clia Nguyén Thi Thu
Hang va Nguyén Thj Thly (2015) [18] véi chiing
AZT1 va AZT7 dugc phan lap tir dat trong lGa &
Ha Néi, chung c6 kha nang c6 dinh nito phan t&
thanh nito dang NH4* [an luot dat 3,36 pug/ml
va 3,32 pg/ml va téng hop IAA tuwong tng la
10,11 pg/ml va 12,87 pg/ml. Kha nang c6 dinh
nito cla ching MN88 twong duong véi chlng
MN26 (20,822 pg/ml NHs* va 77,234 pg/ml
IAA) va chdng MN72 (20,132 pg/ml NHs* va
56,619 pg/ml IAA) duwoc cong bé bédi Tran Van
Chiva cong su (2022 va 2023) [23, 26] khi tuyén
chon chiing vi khuan cé kha nang c6 dinh nito
va tong hop IAA trong dat trong ca chua va dat
tréng ché tai Thai Nguyén.

Nhu vay, tlr két qua phan lap (Bang 1) va
danh gid (Badng 2) cta nghién ctru nay, két hop

v&i dan chirng so sanh k&t qua cla nhitng cong
b6 trudc dé, co thé thay chding MN8S rat tiém
nang va duoc tuyén chon dé phuc vu cho céac
nghién clru tié€p theo.
3.3. Panh gia dic diém sinh hoc cta ching vi
khuan tuyén chon
3.3.1. Dinh danh bdng trinh tw 165 rRNA

K&t qua so sanh trinh ty gen 16S rRNA cla
chiing MN88 (kich thuwdc 1466 bp) vai cac trinh
ty gen cdng bd trén Ngan hang gen Qudc té,
cho thay cé su twong déng 99,2% vd&i Bacillus
tropicus N24T (MACG01000025); 99,13% vd&i

Bacillus wiedmannii FSL W8-0169T
(LOBC01000053),  Bacillus  paramycoides
NH24A2T (MAOI01000012), Bacillus

paranthracis Mn5T (MACE01000012), Bacillus
albus N35-10-2T (MAOEQ1000087), Bacillus luti
TD41T (MACI01000041), Bacillus
nitratireducens 4049T (KJ812430), Bacillus
sanguinis BML-BCO04T (MW674727), Bacillus
basilensis 403507-21T (GCA_921008455.1), va
tlr 98,76 - 99,05% v&i cac loai khac thudc chi
Bacillus (Bang 3). Tlr két qua so sanh cho thay
chling MN88 gan nhat (99,20%) vd&i Bacillus
tropicus N24T (MACG01000025), gia tri nay >
98,7% - gidi han loai d3 duoc cong bd thudc
cung chi [27], két hop véi nhitng dac diém cua
ching duwgc trinh bay tai Bang 1, ching MN88
dugc xac dinh thudc loai Bacillus tropicus.
Dong thoi, so d6 tién héa dua vao trinh ty gen
16S rRNA gitta ching MN88 va céc loai gan nhat
bé 16¢c chdng MN88 thuéc chi Bacillus va gan
nhat vai loai Bacillus tropicus N24T (Hinh 1). T
dit liéu so sanh va phan tich trinh ty gen 16S
rRNA, ching MN88 dugc phan loai vdi phap
danh khoa hoc la Bacillus tropicus MN88.

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 14, SO 3 (2025) 7



Céng nghé sinh hoc & Giéng céy tréng

Bang 3. So sanh trinh ty gen 16S rRNA cla ching MN88 vé&i cac loai gan nhat

Tén loai gan nhat Do twong dong (%)
Bacillus tropicus N24" (MACG01000025) 99,20
Bacillus wiedmannii FSL W8-0169" (LOBC01000053) 99,13
Bacillus paramycoides NH24A2" (MAOI01000012) 99,13
Bacillus paranthracis Mn5" (MACE01000012) 99,13
Bacillus albus N35-10-2" (MAOE01000087) 99,13
Bacillus luti TD41" (MACI01000041) 99,13
Bacillus nitratireducens 4049" (KJ812430) 99,13
Bacillus sanguinis BML-BC004™ (MW674727) 99,13
Bacillus basilensis 403507-21" (GCA_921008455.1) 99,13
Bacillus cereus ATCC 14579" (AE016877) 99,05
Bacillus proteolyticus TD42" (MACH01000033) 99,05
Bacillus fungorum 17-SMS-01" (MG601116) 99,05
Bacillus anthracis Ames’ (AE016879) 99,05
Bacillus clarus ATCC 21929" (MH918154) 98,98
Bacillus toyonensis BCT-7112" (CP006863) 98,91
Bacillus mobilis 0711P9-1" (MACF01000036) 98,91
Bacillus thuringiensis ATCC 10792" (ACNF01000156) 98,91
Bacillus pacificus EB422" (K1812450) 98,84
Bacillus paramobilis BML-BC017" (MW674728) 98,83
Bacillus pseudomycoides DSM 124427 (ACMX01000133) 98,76
Bacillus hominis BML-BC059" (MW674729) 98,76

Bacillus proteolyticus TD42T (MACHO01000033)

58
Bacillus wiedmannii FSL W§-0169T (LOBC01000053)

59

Bacillus fungorum 17-SMS-01T (MG601116)
Bacillus toyonensis BCT-7112T (CP006863)
§9 | Bacillus mobilis 0711P9-1T (MACF01000036)
75| Bacillus thuringiensis ATCC 10792T (ACNF01000156)
Bacillus basilensis 403507-21T (GCA_921008455.1)
Bacillus luti TD41T (MACI01000041)
Bacillus albus N35-10-2T (MAOEO01000087)

Bacillus sanguinis BML-BC004T (MW6T74727)

Bacillus cereus ATCC 14579T (AE016877)
Bacillus tropicus N24T (MACG01000025)
MNSS
Bacillus clarus ATCC 219297 (MH918154)
Bacillus nitratireducens 40497 (KJ812430)

Bacillus paranthracis Mn5T (MACEO01000012)

| Bacillus paramycoides NH24A2T (MAOIO1000012)

0.01

Hinh 1. So’ d6 pha hé ctia chiing MN88 véi cac

3.3.2. Ddnh gid mét sé ddc diém héa sinh cua
chidng Bacillus tropicus MN88
Mét s6 dac diém hda sinh cla ching tuyén

Exiguobacterium aurantiacum ATCC 356527 (KX998198)

loai nhat nhat dwa vao trinh ty gen 16S rRNA

chon duoc thir nghiém dinh tinh bdi bo kit API.
K&t qua thir nghiém duoc thé hién tai Bang 4.
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Bang 4. Mot sé dac diém nudi cdy cha chang Bacillus tropicus MN8S

Dic diém héa sinh 'I:he h',en Dic diém héa sinh 1:he hl?n
STT khao sat cuachung STT khao sat cua chung
MN88 MN88

1 Phosphatase alcaline + 19 D-fucosidase -

2 Esterase (C4) + 20 Hoat tinh catalase +

3 Esterase Lipase (C8) + 21 Phan (rng Voges-Proskauer -

4 Lipase (C14) + 22 Sinh Indole +

5 Leucine arylamidase + 23 Chuyén héa nitrate thanh nitrite +

6 Valine arylamidase + 24 Poéng hda D-glucose +

7 Cystine arylamidase + 25 Dong hda L-arabinose +

8 Trypsine - 26 Dong héa D- mannose +

9 D-chymotrypsine + 27 Dong héa D-mannitol +
10 Phosphatase acide + 28 Dong hda N-acetyl-glucosamine +
11 ph,\:)asz:t)ok:;/Adsrj:se + 29 Dong héa D-maltose +
12 D-galactosidase - 30 Dong hda L-arginine +
13 R-galactosidase - 31 Dong hda Gelatin +
14 R-glucuronidase - 32 Dong hda Trisodium citrate +
15 D-glucosidase + 33 Ddng hda D-ribose +
16 R-glucosidase - 34 DPdng hda D-saccharose -
17 N-acetyl-_E- - 35 Dong hda D-sorbitol -

glucosaminidase
18 D-mannosidase - 36 DPdng hda Urea -

Ghi chu: (-) m tinh/khéng c6 khd ndng; (+) duong tinh/cé khé néng.

K&t qua Bang 4 cho thay ching Bacillus
tropicus MN88 thé hién hoat tinh cla 12 loai
enzyme (Phosphatase alcaline, Esterase (C4),
Esterase Lipase (C8), Lipase (C14), Leucine
arylamidase, Valine arylamidase, Cystine
arylamidase, D-chymotrypsine, Phosphatase
acide, Naphtol-AS-BI- phosphohydrolase, D-
glucosidase va catalase), am tinh véi phan (ng
Voges-Proskauer, sinh Indole va chuyén hda
nitrate thanh nitrite, bén canh dé, chling MN88
cé khd ndang déng hdoa mét s6 ngudn carbon
nhu: D-glucose, L-arabinose, D- mannose, D-
mannitol, N-acetyl-glucosamine, D-maltose, L-
arginine, Gelatin, Trisodium citrate, D-ribose;
khéng cé kha nang déng hdéa D-saccharose, D-
sorbitol va Urea

Tai Viét Nam, chuwa cé cong bé vé loai
Bacillus tropicus. Tuy nhién, trén thé gi¢i da cé
mot s6 céng bd, nhw nghién clru cha Yang Liu
va cong su (2017) [28], hay nghién clru cua
Sucharlta Samanta va cong sy (2020) [29], hoac
nghién clru cia Naikun Shen va cong sy (2022)

[30]. Nhitng cong bd nay khdng dé cap dén kha
nang cd dinh nito va tdéng hop IAA, nhung d3
cung cap nhiéu théng tin vé dac diém sinh hda
cta loai Bacillus tropicus va c6 nhiéu diém
tuwong dong véi MN88 nhu thé hién dm tinh vdi
phan &ng Voges-Proskauer (Naikun Shen va
cong sy, 2022), catalase duong tinh, khéng sinh
R-galactosidase, khong sinh Urease (Sucharlta
Samanta va cong s, 2020), déng hda glucose,
mannitol va arabinose (Yang Liu va cong su,
2017). Chi dén thoi gian gan day nhat, ndm
2024 c6 céng bd cta Shanjana Rahman Tuli va
cdng sy (2024) [31], theo do6 chung Bacillus
tropicus CRB14 duwoc phan lap tir tram tich
thuéc da & thanh phé Dhaka (Bangladesh) c6
khd nang cé dinh nito dat 10,34 pg/mL, téng
hop IAA dat 28,165 pg/mL — thap hon so v&i
MN8SS.
4. KET LUAN

T&r 12 mau dat thu tai mot sé dia phuong &
tinh Thai Nguyén va tinh Ha Giang d3a tuyén
chon dugc chiung MN88 thé hién hoat luc cao
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nhat vdi kha nang cd dinh nito dat 20,499
pg/ml va téng hop IAA dat 68,19 pg/ml. Dya
trén phan tich trinh ty gen 16S rRNA, chlng
MN88 dwoc xac dinh |a Bacillus tropicus
MN88 véi mirc dd twong dong 99,2% so Vdi
Bacillus tropicus N24T. B. tropicus MN88 cé kha
nang sinh 12 enzyme: Phosphatase alcaline,
Esterase (C4), Esterase Lipase (C8), Lipase
(C14), Leucine arylamidase, Valine
arylamidase,  Cystine  arylamidase, D-
chymotrypsine, Phosphatase acide, Naphtol-
AS-BI- phosphohydrolase, D-glucosidase va
catalase; dong héa nhiéu ngudn carbon khac
nhau nhu: D-glucose, L-arabinose, D- mannose,
D-mannitol, N-acetyl-glucosamine, D-maltose,
L-arginine, Gelatin, Trisodium citrate, D-ribose,
am tinh v&i phan (ng Voges-Proskauer, sinh
Indole va chuyén hoda nitrate thanh nitrite.
Nhitng két qua dat duwgc trong nghién ctru
khang dinh rang Bacillus tropicus MN88 1a mot
chung vi khuan cé tiém nang cao vé cd dinh nito
va tong hop IAA, md& ra hudng ng dung
trong cai thién dinh du®ng d4at va thic day sinh
trudng cla cdy trong gép phan xay dung nén
ndng nghiép xanh va bén virng.
Lo'i cam on

Nghién clru nay dugc thyc hién vai sy taitro
kinh phi tir d@ tai khoa hoc céng nghé cdp Qudc
gia cla BO Khoa hoc va Céng nghé, ma sb
NVQG-2021/DT.04. Cac tac gia xin tran trong
cam on Chuong trinh.
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