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characteristics of Bacillus spp. isolated gian tir 2 den 8 ngdy khdo sat. Ching vi khudn NK16 c6 kha nang phan
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ABSTRACT

Environmental pollution from food production facilities is becoming
increasingly common. Therefore, research on Bacillus strains capable
of producing amylase enzymes to treat wastewater rich in starch, such
as wastewater from bread production, has become an urgent issue.
From wastewater sources in Can Tho, 20 Bacillus spp. strains have
been isolated with the ability to hydrolyze starch, showing clearing
zone diameters ranging from 9 mm to 30 mm for 2 to 8 days. The strain
NK16 exhibited the highest starch hydrolysis capability, producing
1.798 mg/mL of reducing sugars after 6 days. The results of the
antibacterial capability survey showed that NKI16 isolate had the
highest antibacterial activity against Escherichia coli, with an
inhibition zone diameter of 9.33 mm. Using 16S rRNA gene
sequencing combined with several biochemical tests, NKI16 was
identified as Bacillus sp. and Bacillus velezensis with 99.73%
similarity.

Keywords: Bacteria, enzyme amylase, isolation, resoluting starch,
wastewater
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1. GIOI THIEU

Nam 1859, banh mi du nhap vao Viét Nam véi
tén goi 1a banh mi Baguette va chiém vai trd quan
trong d6i v&i nén am thuc Viét Nam. Tuy nguyén
liéu ctia banh mi gan giii, dé tim nhu bot mi, men va
mot sb phu li€u khac tuy noi san xuét nhung & mdi
budc lam déu duge thuc hién rit can than. Do do6,
banh mi duogc ti€u thu hang ngay boi su tién loi va
ngon, kéo theo sy phat trién ctia cic co s& san xuét
tir qui mo cong nghiép dén ho gia dinh va mot trong
nhiing Van dé dang lo ngai trong nganh cong nghiép
san xuét banh mi 1a viéc xtr 1y nudc thai.

Thanh phan dinh dudng trong cc ngudn nudc
thai hitu co ndy giau cac nguyén t sinh hoc va hop
chit hiru co khac nhau (Kieliszek et al., 2020). Piéu
nay rat thich hop dé tan dung céc chét dinh dudng
¢6 san dé nhan nuoi sinh khéi vi sinh vat néi chung
va vi khudn néi riéng. Bacillus c6 thé phan huy cac
chét hitu co trong ao, diéu nay gitp cai thién chét
luong nudc, ting sd lwong vi sinh vat phi du va
giam mui hoi (Lopes et al., 2020). Hon thé nita,
Bacillus ¢6 kha ning sinh bao tir gitip chiing c6 thé
chéng chiu tét hon khi gip diéu kién bat loi tir moi
truong. Nho dac tinh nay, Bacillus da dugc nghién
ctru va tmg dung trong nhiéu linh vyc, dic biét 1a xir
ly nudc thai, noi ching dong vai tro nhu mdt loai vi
sinh vat hitu ich mang lai hi€u qua cao.

Vi sinh xtr 1y Microbe-Lift IND Ia san phim
chtra da dang ching vi khuan Bacillus hoat tinh
manh, men vi sinh ¢6 thé st dung dugc cho tat ca
cac loai hinh nuéc thai. Vu et al. (2023) cling su
dung k¥ thuat xir Iy nudc thai sinh hoat bang cong
nghé bun hoat tinh ¢6 b sung vi khuan Bacillus sp.
Theo Nguyen and Ly (2012) cung véi Chen et al.
(2022), nghién ctru va phat hién cac ching vi khuan
c6 kha nang san sinh enzyme ngoai bao dé phan huy
céc hop chat hitu co trong nudc thai, dac biét la tinh
bot tir cdc co s¢ san xudt san pham tinh bot 1a diéu
hét stec cén thiét hién nay. Viéc ung dung vi sinh vét
trong viéc xur Iy nude thai di dugc nhidu nha khoa
hoc quan tdm. Vi day 1a hudng xtt 1y than thién véi
mdi truong, it doc hai hon so véi nhitng phuong
phap xtr ly khac (Rani et al., 2019; Bhatt et al.,
2020). Vi vay, viéc nghién ciru vé phan 1ap va tuyen
chon céc vi khuan tiém ning thudc chi Bacillus co
kha ning phan giai tinh bot tir nguon nudc thai gidu
tinh bot nhu nudce thai san xuat banh mi dugc thuc
hién nham tuyén chon vi khudn c¢6 kha ning phan
giai manh va c6 thé ung dung vi khuén trong xtr Iy
nudc thai ¢ tuong lai.
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2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu thi nghiém

Mau nuée thai duge thu tai 04 co sé san xuét
banh mi vao budi sang (tir 9 dén 11 gio) khi cong
doan san xuit banh mi da két thuc tai khu vuc cac
quan trén dia ban thanh phé Can Tho nhu: Binh
Thiy, Cai Rang, Tra Noc, Ninh Kiéu.

Vi }(huén Escherichia coli ATCC 25922 duoc
cung cap boi Phong thi nghiém Cong nghé sinh hoc
thyc pham, Vién Cong nghé Sinh hoc va Thuc
pham, DPai hoc Can Tho.

2.2. Phwong phap nghién ciru

2.2.1. Phan Idp va nhan dién vi khudn Bacillus

spp.

Mau nudc thai duge thu ¢ vi tri cudi ngudn thai
clia 04 co s& san xuat banh mi tai thanh ph Can
Tho. Mau nuée thai dugc tién hanh pha loang 1000
lan v6i nude cat khir tring. Sau d6, mau duge dun
céch thuy & 80°C trong 15 phat. Tiép theo, mau
duoc trai déu 50 uL huyén phu vi khudn sau khi pha
loang trén dia chira san moi trudng starch agar (SA)
theo Geetha et al. (2014). Sau 24 - 48 gid, cac khuan
lac c6 xuét hién vong halo xung quanh s& duoc ciy
chuyén sang moéi trudong nutrient (NA) (5 g/L
peptone; 3 g/L cao thit; 5 g/L NaCl va 20 g/L agar,
pH 7) cho dén khi nhan duoc khuan lac thuan. Hinh
thai khuan lac va té bao ciia cac chung vi khuan da
phan 1ap dugc ghi nhan. Kinh nhin ndi dugc sir dung
dé quan sat va ghi nhan céc chi tiéu hinh dang, mau
séc, kich thuée, do ndi, dang bia. Kinh hién vi quang
hoc ciing dwoc ding dé xac dinh Gram va ghi nhan
hinh dang té bao ciia cac chung vi khuan. Sinh hoa
catalase, oxidase va indole ctia cic chung vi khuan
da phan lap dugc xac dinh.

2.2.2. Xdc dinh kha nang san sinh enzyme

amylase ciia vi khudn Bacillus spp.

Muc tidu tuyén chon dugc nhiing dong vi khuan
c6 kha nang sinh enzyme amylase ngoai bao. Cac
chuan vi khuan dugc nuoéi cdy trong moi truong
nutrient broth (NB), lic vé6i toc do 150 vong/phut
(rpm) & 27°C+3 (nhiét d6 phong). Enzyme ngoai
bao duogc thu nhén sau 2, 4, 6 va 8 ngay nudi cay
bang phuong phap ly tdm lanh (4°C) véi téc do
13.000 rpm trong 15 phut. Dich ndi sau ly tam (cell-
free supernatant - CFS) dugc bao quan trong diéu
kién lanh (10°C) va dugc st dung cho nhiing thi
nghiém tiép theo. Sau d6, 100 pL dich ndi sau ly tim
dugc chuyén vao giéng (duong kinh 6 mm) trén dia
moi trudng SA, sit dung méi truong NB va nude cit
lam dbi chimg am.



Tap chi Khoa hoc Dai hoc Can Tho

Sau khi 1 48 gid, dung dich Lugol dugc trang 1én
bé mat moi trudng, co chat tinh bot trong méi trudng
phan mg v&i iod, tao thanh phirc chit c6 mau xanh
tim ddc trung. Tuy nhién, khi tinh bot bi enzyme
amylase phan gidi, phirc chit nay khong con hinh
thanh, d¢é lai ving khong mau (vong sang). Vi khuan
¢6 kha nang tao enzyme phan giai tinh bot xuét hién
vong sang (halo) va dugc xac dinh boi cong thure (1).
Nhirng chung vi khuén c¢6 kha nang phén giai tinh
bot trong suot 6 ngay nudi cdy dugc chon cho thi
nghiém tiép theo.

KNPG=D-d 1)
Trong do: D 1a duong kinh vong halo (mm), d 1a
duong kinh giéng (6 mm).

KNPG co chat dwa vao duong kinh vong halo
(mm) tuong Umg dugc xac dinh: hoat tinh enzyme
rit manh: D - d > 25 mm, hoat tinh enzyme manh:
20 <D - d <25 mm, hoat tinh enzyme trung binh:
10 <D - d < 20 mm, hoat tinh enzyme yéu: D - d <
10 mm (Huynh & Huynh, 2024).

2.2.3. Xdc dinh ham luvong duong khur

Muc dich cta thi nghiém la tuyén chon duoc cac
chung vi khuan Bacillus spp. c6 kha ning phan giai
tinh bot va cho ra ham luong duong khir cao trong
moi truong long bang phwong phap DNS (Acid
Dinitrosalysilic) .

Puong chuan: y = 1,3276 x + 0,2329 voi (R2 =
0,9905). Trong do: y 1a gia tri mat d§ quang (optical
density — OD) & budc song 540 nm; x 14 ham lugong
dudng khir sinh ra (mg/mL). Nong d6 glucose chudn
sir dung trong thi nghiém nay dugc bd tri tir 0
mg/mL dén 1,2 mg/mL. Tét ca cac dng sau khi pha
dung ndéng do, 2 mL thudc thir DNS duoc thém vao
1 mL glucose chuén va tron déu. Hon hop duge dun
cach thuy trong 5 phat, dé ngudi. Mat do hép thy
dugc do ¢ budc song 540 nm.

Do6i v6i mau vi khudn: Mau 1 mL duoc hut
huyén phi cic ching vi khuan dugc tuyén chon &
muc 2.2.2 (mét s6 vé 108 CFU/mL) cho vao 9 mL
mdi truong SA 1ong. Hon hop duge nudi lic véi tde
do 150 Vong/phut 0 nhiét d6 phong. Sau 2;4; 6 va 8
ngay nudi cdy lic, mau dugc thu dé xac dinh ham
luong dudng khir sinh ra tai timg thoi diém. Mau
dugc ly tam trong 15 phat voi tbc do 5000
vong/phut, thu phan dich ni sau ly tm va chuyén
sang ong moi. Sau do, 1 mL dich noi sau ly tam duoc
cho vao tac dung véi 2 mL thude thar DNS va dun
s0i hon hop trong 5 phut va dé ngudi & nhiét do
phong. Gia tri OD 540 nm dugc xac dinh va Kkét hop

90

Tdp 61, S6 4B (2025): 88-97

v6i phuong trinh duong chuan dé tinh duoc ham
luwong dudng khir sinh ra trong mau.
2.2.4. Khdo sat kha nang doi khang véi vi khudn
Escherichia coli

Muc dich tuyén chon cac chung vi khuén c6 kha
ning khang lai vi khudn chi thi gdy bénh
Escherichia coli. Bb tri bé“mg phuong phap duc dia
thach bang dich ndi sau ly tam vi khuan d6i khang.
Huyén phu vi khuan E. coli (100 uL) dwgc nudi cay
lic (mat s6 10° CFU/mL) va trai déu trén dia chira
moi truong NA bang tim bong vo tring. Cac giéng
trén moi truong duoc tao ra bang phuong phap duc
16, voi duong kinh mdi giéng 1a 6 mm. Sau d6, 100
uL dich sau ly tAm cta vi khudn d6i khang (13000
vong/phut trong 15 phit ¢ 4°C dé loai bo té bao)
dugc chuyén lan luot vao ba giéng twong g voiba
lan lap lai. Song song do, 100 uL nude cat (d6i
ching am) va 100 uL ampicillin (d6i chung duong)
dugc chuyén lan lugt vao hai giéng con lai.

Kha ning tao vong v6 khuan cia cac ching vi
khudn d6i khang sau 48 gid i dwoc quan sat. Hoat
tinh khang khuan dugc tinh theo Moore et al.
(1997). Thi nghiém dugc lap lai 3 lan.

_ Duong kinh vong vo khuan (PK) dugc tinh
bang cong thie: D — d

Trong do: D la duong kinh téng (mm), d la
duong kinh cua giéng (6 mm).

Puong kinh vong vo khuan (mm) tuong tng sé
dugc xac dinh 1a: khong co tinh khang khuan: DK <
1 mm, tinh khéang khudn trung binh: 1 mm < PK <
5 mm, tinh khang khudn manh: 6 mm < DK < 20
mm (Huynh et al., 2019).

2.2.5. Dinh danh vi khudn Bacillus sp.

Chung vi khudn Bacillus c6 kha ning phan giai
tinh bot va cho ham luong dudng khir cao nhat s&
duoc chon dé giai trinh tu gene /6S rRNA.

Vi khuan Bacillus dugc dinh danh bang k¥ thuat
sinh hoc phan tir. Trinh ty gene 16S rRNA dugc
khuéch dai bang k¥ thuat PCR. Thanh phan ciia qua
trinh PCR bao gdm: mach khuén DNA, enzyme Taq
polymecrase, doan mdi 1492R (5-
TACGGTTACCTTGTTACGACT-3’) va 27F
(5’AGAGTTTGATCCTGGCTC-3"). Chit luong
san pham PCR duogc kiém tra bang phuong phap
dién di trén gel agarose 2%, san pham c6 chat lugng
t6t duoc tién hanh gidi trinh tr doan gene /6S rRNA.
Két qua dugc phan tich bang BLAST trinh ty trén
hé thong NCBI dé so sanh vdi cac trinh ty twong
ddng da dugc cong bd, trinh tw gen va di truyén duge
phan tich. Gian d pha hé dwoc xdy dung bing
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phuong phap Maximum Likelihood véi md hinh
tién hoa Kimura 2-parameter. DJ tin cdy cua sy
phan nhém dugc kiém dinh bang k§ thuat bootstrap
v6i 1000 1an 13p lai. Cac phan tich dugc thuc hién
bang phin mém MEGA X (Kumar et al., 2018).

3. KET QUA VA THAO LUAN
3.1. Phan lap va nhin dién cac ching vi
khuin Bacillus spp.

Khuén lac ctia 20 ching phan lap tir nu6e thai
banh mi c6 hinh dang va mau sac déac trung cua
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nhom vi khuén thudc Chi Bacillus nhu: déu ¢ dang
hinh tron mau tréng duc hodc tra"mg sitta, c6 bia
nguyén, chia thily hodc ring cua; d6 ndi mé hodc 1ai;
bé mat khuan lac ¢6 trang thai nhan hodc lang; kich
thuéc khuan lac dao dong tr 0,5 dén 5,0 mm trén
moi truong NA. Té bao c6 dang hinh que ngén;
Gram duong; c6 kha nang sinh enzyme catalase,
oxidase (Hinh 1 va Béng 1).

Béang 1. Pic di€ém hinh thai khuan lac, té bao va dic diém sinh héa ciia cac chiing vi khuan phén lip

Vi Pic diém khuan lac Pic didm Oxidase/
STT thuin Mausic Hinh  Dondi Bimit Dangbia KiChthude ey, Gram Catalase/

(mm) Indole

1 BT4 Trangsita  Tron Lai Nhian  Nguyén 2,0-3,0  Quengdn + SVaras
2 BT9 Trangduc Tron Mo Lang Rangcua  2,5-3)5 Quengan  + +HAHH+
3 BTI0 Trangdyc  Tron Mo Lang Rangcua  0,5-2,0 Quengan  + +++
4 BTIl Trangsta  Tron Lai Nhin  Nguyén 2,5-3,0 Quengan + +/+/+
5 CRl Trangdyc  Tron Mo Nhin Rangeua 2530  Quengdn + A+
6 CR3 Trangstta  Tron Mo Nhan  Chiathuy  3,54,0 Quengan  + S aras
7  CR4 Trangduc Tron Lai Lang Rangcua 1,5-2,0 Quengan  + A+
8 CRI4 Trang stia Tron Lai Nhan  Chiathuy  3,0-3,5 Quengan  + +++
9 CRI16 Trangduc Tron Lai Lang Chiathuy  3,0-5.0 Quengan + +++
10 NKI Tringsia  Tron Lai Nhin  Nguyén 3,035  Quengin + A+
11 NK3  Trangduc Tron Lai Nhan  Nguyén 3,5-5,0 Quengin  + +++
12 NKI16 Trangduc Tron Lai Nhan  Chiathuy  3,0-3,5 Quengan  + A+
13 NKI8 Trangduc Tron Lai Nhan Rangcua 2,535 Quengan  + +++
14 CT1.2 Trangduc Tron Lai Lang Rangcua 3,040 Quengan + +++
15 CT13 Tréng nga Tron Lai Nhan Rangcua  5,0-6,0 Que ngén + A+
16 CT2 Trangduc  Tron Lai Nhan  Chiathuy  4,0-6,0 Quengan  + S aras
17 CT3  Trangduc Tron Lai Nhan Réangcua 3,040 Quengan  + +++
18 CT4 Trangduc Tron Lai Nhan Réangcua 4,050 Quengan  + +++
19 CT6 Trangnga Khongdéu Lai Lang Chiathuy  4,0-5,0 Quengan + S Yaras
20 CT8 Lai Nhan  Chiathuy  4,0-5,0 Quengin  + 4+

Tring duc Khong déu

Hinh 1. Hinh dang khuén lac va té bao ciia cac chiing vi khuin

3.2. Kha ning san sinh enzyme amylase

Két qua nghién ctru cho thiy, phan 16n cac chung
vi khuén phan 13p Bacillus spp. déu c6 kha ning
phan giai tinh bot tai thoi diém 2; 4; 6 va 8 ngay.
Kha ning phén giai tinh bt cia 20 chung vi khudn
phan 1ap tai thoi diém 2 dén 8 ngay nudi cdy lic co
duong kinh vong halo dat tir 7,33 dén 30 mm (Béang
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2). Kha nang phan giai tinh bdt cua cac chung vi
khuén trong nghién ctru nay cho thdy sy twong dong
dang ké véi két qua ciia Mai et al. (2019). Cu thé
kha nang phén giai tinh bot cua cac ching vi khudn
duoc phan lap tr rudt sung (Holotrichia parallela),
trun dat (Lubricus terrestris) va rac thai hitu co. Cac
chung vi khuan nay da thé hién kha ning tao vong
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halo khi nhuém véi dung dich Lugol véi duong kinh
vong halo dao dong tir 5,7 mm dén 23,4 mm, diéu
nay cho thdy muc d6 phan giai tinh bot manh mé va
da dang tuy thudc vao timg chung vi khudn dugc
phan 1ap. Két qua khao sat kha nang phan giai tinh
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bot clia cac ching vi khuan phén lap tir nude thai san
xuit banh mi trong nghién ctru nay cao hon cac
chung vi khuén dugc phan 1dp tir rom ra hoai myc
va chat thai rin trong nghién ctru ciia Dang and Tran
(2022), két qua chi dat tir 9,66 dén 13,81 mm.

Bang 2. Khi ning phén giai tinh bt béi cac chiing vi khuin Bacillus spp.

STT  Chiing vi khuin Ngay 2 Ngay 4 Ngay 6 Ngay 8§
1 BT4 18,67+0,58t 20,33+0,58¢det 16,33+0,58° 10,00+0,00¢2h
2 BT9 22,67+0,58¢ 15,330,581 9,67+0,58% 9,00+0,001k
3 BT10 11,33+0,58 21,67+0,58%4 14,67+0,58¢2hi 12,33+0,58°f
4 BT11 28,00+0,00° 21,670,580 20,67+0,58* 18,00+1,00%
5 CR1 25,33+0,58%¢  19,33+0,58%" 20,67+0,58* 18,00+0,00%°
6 CR3 12,001,000 16,67+0,58"i 17,33+0,58¢4f 8,33+1,16
7 CR4 26,33+0,58" 23,67+1,16° 13,33+1,53M 11,00+0,00%"
8 CR14 24,330,584 17,33+0,58¢2h 19,00+0,00%4 18,33+0,58*
9 CR16 22,67+0,58° 14,67+0,58 9,33+0,58% 7,33+0,58%
10 NK1 23,33+0,58°f 18,33+0,581h 10,67+1,16* 11,67+0,581%
11 NK3 26,33+0,58" 22,00+1,00% 20,00+0,00% 16,33+0,58"
12 NK16 30,00+0,00* 28,33+0,58* 19,67+0,582¢ 17,33+0,58%
13 NK18 25,33+0,58%¢  21,33+1,16%¢® 18,67+1,16%0cde 18,33+0,58*
14 CT12 20,67+0,582"  19,00+1,00°%h 17,67+1,16°dt 15,000,004
15 CT13 19,00+0,00" 18,33+0,581eh 12,33+1,161 9,67+0,58Mi
16 CT2 22,00+1,00% 17,67+1,162 16,67+0,584cte 10,67+0,581hi
17 CT3 20,00+0,00M 18,67+1,16%" 16,67+1,169¢% 13,67+1,16%
18 CT4 30,00+0,00* 26,67+0,58* 17,33+0,58¢df 15,00+0,00%
19 CT6 25,33+0,58 17,33+0,58¢2h 15,33+0,581eh 9,67+1,16M
20 CT8 20,00+1,00M 17,67+0,58¢2hi 18,67+0,582>cd 8,33+0,58*

Ghi chii: Cdc gid tri la trung binh ciia 3 lan Idp lai, cdc gid tri trong cing thoi diém theo sau béi mét chik cdi giong

nhau thi khdc biét khéng y nghia & mirc y nghia 5% bang kiém dinh Tukey.

Cu thé, khi nuéi lic cac ching vi khudn trong
moi truong NB sau 2 ngdy cho thiy chung vi khuén
NK16 va CT4 1a hai chung vi khuan cho duong kinh
vong phan giai cao nhét 1 30,00 mm va thip nhat la
chung vi khuan CR3 véi duong kinh vong phan giai
1a 12,00 mm khac biét co y nghia théng ké véi mirc
¥ nghia 5%. Dén thoi diém 4 ngay, duong kinh vong
phan gidi ctia ching hai chung vi khuan NK16 va
CT4 van duy tri & mirc cao nhit véi dudng kinh
vong phan giai dat lan luot 13 28,33 mm va 26,67
mm; chiing vi khuan c6 duong kinh vong phan giai
thip nhat 1a CR16 v6i duong kinh vong phén giai 1a
14,67 mm khac bi¢t khong y nghia véi cac ching vi
khuan BT9 va CR3. Dén thoi diém 6 ngay nudi lic,
chung vi khuan BT11, CRI cho duong kinh vong
phan giai tinh bot cao nhét dat 20,67 mm khac biét
khong c6 ¥ nghia véi cac chung CR14, NK3, NK16,
NK18 va CT8. Bén canh d6, dén thoi diém 8 ngay
chung vi khudn CR14 va NK18 c¢6 kha ning phan
giai tinh bot cao nhét, dat 18,33 mm khéc biét khong
¢6 y nghia vdi cac ching BT11, CR1 va NK16.
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Hinh 2. Vong phan giai tinh bt cia cac chiing
vi khuin

Ghi chii: Ky hiéu 1,2,3 la giéng chira dich ndi sau ly tam

cua vi khudn; ky hiéu 4 la giéng chira nudc cat; ky hiéu 5

la giéng chita méi truong NB.

Duya vao két qua nghién ctru trén cho thay, ¢6
8/20 chung vi khuan Bacillus spp. c¢6 kha ning phan
giai tinh bot tir thoi diém 2 ngay dén 8 ngay véi
duong kinh vong phén giai co chat trén 15 mm. Cac
chung vi khuan BT11, CR1, CR14, NK3, NK16,
NK18, CT1.2 va CT4 duogc tuyén chon dé xac dinh



Tap chi Khoa hoc Dai hoc Can Tho

ham luong dudng khir sinh ra bing phuong
phap DNS.

3.3. Xéc dinh ham lwgng dwong khir

Tam chung vi khuan BT11, CR1, CR14, NK3,
NK 16, NK18, CT1.2 va CT4 la tim ching vi khuén
c6 kha nang phan giai tinh bt & muc manh (20 <D
- d <25 mm) va duy tri tir thoi diém 2 ngay dén 6
ngay nudi lac nén tam ching vi khuan nay dugc tién
hanh khao sat ham luwgng duong khir sinh ra. Ham
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luong duong khir sinh ra boi cac chung vi khuan
Bacillus spp. c6 sy bién thién tai 4 thoi diém khao
sat (Bang 3). Két qua nghién ctru cho thiy tir thoi
diém 2 ngay dén 8 ngay ham lugng duong khtr sinh
ra boi chung vi khuan NK16 1 cao nhit v6i ham
luong duong khir ting dan tir 1,338 mg/mL dén
2,096 mg/mL, ham lugng duong khir sinh ra bdi
chung vi khuan NK18 1a thap nhat véi ham luong
duong kha dao dong tir 0,532 mg/mL dén
1,173 mg/mL.

Bang 3. Ham luwgng dwong khir sinh ra béi cic chiing vi khuin tuyén chon

Ham lwgng duwdng khir (mg/mL)

STT Chiing vi khuén N 3 N S
2 ngay 4 ngay 6 ngay 8 ngay
1 BTI11 1,234+0,035° 1,735+0,008¢ 1,668+0,026¢ 1,603+0,010°
2 CR1 0,789+0,011¢ 1,171£0,013F 1,123+0,005°¢ 0,945+0,011¢
3 CR14 1,128+0,007¢ 1,546+0,005°¢ 1,529+0,014d 1,234+0,023¢
4 NK3 0,685+0,005° 1,887+0,000° 1,734+0,031° 1,629+0,050°
5 NK16 1,338+0,008* 2,096+0,026* 1,798+0,018* 1,787+0,006*
6 NK18 0,532+0,009f 0,666+0,011" 0,927+0,016° 1,173+0,061¢
7 CT1.2 0,669+0,011¢ 0,834+0,0128 1,134+0,013°¢ 1,389+0,021°¢
8 CT4 1,251+0,005° 1,804+0,011°¢ 1,752+0,006% 1,371+0,011°¢

Ghi chit: Cdc gid tri trung binh ciia ciing mét cét, theo sau cé cdc mau tw giong nhau thé hién sw khdc biét khong cé
nghia vé mat thong ké ¢ mirc y nghia 5% theo kiém dinh Tukey.

Cu thé, tai thoi diém 2 ngay khao sat chung vi
khuén NK 16 cho ham lugng dudng khir cao nhét véi
1,338 mg/mL; chung NK18 la chiing cho ham lugng
duong khu thép nhat dat chi 0,532 mg/mL c6 khéc
biét y nghia thong ké so véi cac ching vi khuan con
lai. Dén thoi diém 4 ngay, chung vi khuan NK 16 van
cho ham luong dudng khir cao véi 2,096 mg/mL va
chung cho ham lugng duong khir thép nhit 1a NK18
(0,666 mg/mL). Trong subt thoi gian khao sat,
chiing NK 16 van duy tri dugc ham luong dudng khir
cao nhat 1,798 mg/mL khac biét khong ¥ nghia
thong ké vé6i ching CT4 (1,752 mg/mL). Pic biét,
chiing vi khuan NK16 van duy tri duoc ham luong
duong khir cao nhit va c6 khac biét y nghia thong
ké so v&i cac chung vi khudn con lai véi ham lugng
duong khir 1a 1,787 mg/mL.

Ham lugng duong khir c6 xu hudng tang tur thoi
diém 2 ngay dén 8 ngay. Tuy nhién, kha ning phan
giai tinh bdt trén dia tai thi nghiém muc 3.2 lai ¢6 xu
huéng giam. Chung vi khuin NK16 sinh ra trong
nghién ctru nay nhé hon két qua nghién ciru cua
Tran et al. (2022) vé ching vi khuin KTXA1 véi
ham lugng duong khir 1a 2,99 mg/mL sau 2 ngay
khao sat. Nguyén nhén c6 thé 1a do méi trudng nudi
ciy vi khuan trong thi nghiém 3.2 1a méi trudng NB
v6i cac thanh phan dinh dudng dé sir dung, gitp quéa
trinh trao d6i chét dién ra thuan loi. Trong khi do,
modi truong duong khur 1a méi truong SA dang long,
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yéu cau vi khuan can thoi gian thich nghi. Vi khuan
¢6 xu hudng wu tién sir dung cac ngudn dinh dudng
d& hip thu trude khi phan giai tinh bot dé tao ra
duong khir, ddn dén su gia ting lwong duong khir tai
cac mbc thoi gian khao sat. Ngoai ra, vi khudn c6
thé tai sir dung luong dudng khir tao ra lam ngudn
carbon, gay ra su dao dong trong lugng dudong khir.

Qua két qua khao sat kha ning phan giai tinh bot
bang phuong phap DNS, nghiém thire NK16 ¢ kha
nang phén giai tinh bot tao ra lugng duong khir cao
nhat va khac biét c6 y nghia thong ké (p<0,05) so
v6i cac nghiém thirc con lai ¢ tat ca thoi dlem khao
sat, ham luong duong duong khir sinh ra nam trong
khoang 1,338 mg/mL dén 2,096 mg/mL.

3.4. Kha ning khang khuan E.coli

Tir cac thi nghiém trén, 8 chung vi khuan dugc
chon dé danh gia kha nang khang vi khuan gay bénh
E.coli. Ba dong vi khuan duoc xac dinh c6 kha ning
tic ché E.coli 1a BT11, NK16 va CT4. Kha nang
khang chung vi khuan ch1 thi dya vao vong vo khuan
(mm) cta ching vi khuan di chon thé hién & (Hinh
4) va kich thudc trung binh PKVVK duoc thé hién
o0 Bang 4.

Kha ning tao vong vo khuan cua chung vi khuan
dbi khang sau 48 gio i duoc quan sat. Thi nghiém
dugc 1ap lai 3 1an. Két qua cho thay ching NK16 c6
kha ning khang E.coli. Puong kinh vong v6 khuan
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(mm) cua NK16 la 9,33mm nam trong mirc khang
khuan manh: 6 mm < DKVVK <20 mm.

Hinh 3. Kha niing trc ché E. coli ciia vi khuén
NK16

Két qua cho thiy c6 3 chung c6 kha ning khang
chung vi khuan chi thi véi kich thuéec PKVVK dao
dong tir 9,33 - 6,67 mm, tao vong vo khuén 16n nhat
1a chung vi khudn NK16 (9,33 mm), khac biét co y
nghia théng ké & mirc ¥ nghia 5% so vdi cac chung
vi khudn con lai, ching cho PKVVK thép nhét 13
chung BT11 (7,33 mm) va CT4 (6,67 mm) khac biét
khong c6 ¥ nghia thong ké. Bén canh do, c6 5/8
ching vi khuan khong c6 kha nang déi khang véi
ching vi khuan E.coli.

Bang 4. Khi ning khang vi khuén E. coli

Pudng kinh vong vo

Ching vi khuan Khudn (mm)
BT11 7,33%
NK16 9,33%

CT4 6,67°
CV (%) 17,31

Ghi chii: khéng ¢6 tinh khang khudn khi PKVVK <
DKVVK < 20 mm, theo Moore et al. (1997). Cac gia tri
trung binh cia cung mot cdt, theo sau co cdac ma~u tw gldng
nhau thé hién sy khdc biét khong c6 y nghia vé mdt thong
ké & mirc y nghia 5% theo kiém dinh Tukey.

Két qua nghién ciru nay tuong dong véi nghién
ctru cua Tran et al. (2018) vé hoat tinh khang khuan
ctia chung S. albogriseolus VD111 dbi v6i mot sb vi
sinh vét gdy bénh dién hinh. Cy thé, kich thudc vong
v6 khuan ma S. albogriseolus VD111 tao ra khi
duoc thu nghiém vdi cac vi sinh vat gay bénh dao
dong tr 16,8 + 0,1 mm dén 19,5 £ 0,1 mm. Trudc
d6, chung xa khuan HLD3.16 dugc phan lap tai
Quang Ninh ciing da cho thiy kha ning khang khuin
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manh ddi v6i 4 ching vi sinh vat gay bénh phé bién,
bao gdm: Bacillus subtilis ATCC 6633, Escherichia
coli ATCC 15224, Sarcina lutea M5 va Aspergillus
niger 114. Két qua cho thdy, duong kinh vong vo
khuén ciia chung HLD3.16 di véi cac vi sinh vat
gy bénh nay dao dong tir 10,2 mm dén 17,5 mm.
Chung TH7 phéan 1ap dugc trong nghién ctru nay co
hoat tinh khang khuan rit manh, duong kinh vong
v6 khuan déu 16n hon 25 mm. Trong nghién ciru cua
Nguyen et al. (2019), 6 20 trong tong s6 62 chung
vi khuan noi sinh phan 1ap thé hién kha niang ddi
khang véi vi khuan gay bénh E. coli, duong kinh
vong vo khuan c6 xu hudng ting va dat cao nhat &
ngay thr 2 sau khi 0 va giam & ngay tha 3 (10/20
chung). Qua nghién ctru khao sat kha nang khang
khudn cua NK16 c6 tinh khang khuin manh nim
trong khoang 6 mm < PKVVK < 20 mm duoc tuyén
chon @¢ dinh danh.

3.5. Pinh danh vi khuin

Chung vi khudn NK16 dwoc chon dé giai trinh
tu gene vi ching nay ¢6 kha nang phan giai tinh bot
bang phwong phéap khuéch tan giéng thach véi hoat
tinh enzyme amylase & mirc manh va duy tri dugc
dén thoi diém 6 ngay nuéi lic ¢ nhiét do phong,
chung vi khuan nay c6 kha ning phéan giai tinh bot
va cho ra ham lugong duong khu, khang E.coli cao
nhit va c¢6 khac biét y nghia vé mit thong ké
(p<0,05) so v&i cac chung vi khudn con lai & tit ca
cac thoi diém khao sat. Sau khi giai trinh ty doan
gen 16S rRNA cuia chung vi khuan NK 16, n6 duoc
so sanh voi co so dit liéu ngan hang gen trén NCBI
bang cong cu BLAST, két qua cho thdy chiing vi
khudn NK16 dwoc xac dinh 1a chung Bacillus
velezensis voi do tuong dong dat 99,73% (Bang 5).
Méi quan hé di truyén giita dong vi khuan Bacillus
NK16 véi mot sé loai Bacillus khac dugc thé hién
qua su phan nhom trén gian d6 phat sinh loai (Hinh
5). Dong vi khuan Bacillus sp. NK 16 duogc xép cung
nhanh v6i B. velezensis, B. amyloquefaicens, B.
vallismortis véi su khac biét vé di truyén chi 0,2%
va ti 1& bootstrap 1a 62%. Mbi quan hé di truyén gan
gili cia 3 loai vi khuan nay ciing dugc ghi nhan trong
c4c phan tich da dang di truyén trén gen 16S rRNA
(Adelskov & Patel, 2016; Fan et al.,2018). Viéc két
hop nhén dién hinh thai khudn lac, hinh thai té bao
cho thdy NKI6 tuong ddng cao vdi
Bacillus velezensis.

Két qua quan sat hinh thai tai Bang 1 cho thay
phu hop v6i m6 ta cua Huynh and Huynh (2024) vé
dac dlem cua dong Bacillus velezensis 1a khuén lac
mau trang, tron, bé mit nhin, dang bia chia thiy
khong déu. Theo két qua nghién ctru ctia Rabbee et
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al. (2019), chung vi khuan Bacillus velezensis di
dugc xac dinh 1a vi khuan Gram dwong, khong gay
bénh va hinh thanh ndi bao tir. Chung vi khuan nay
¢6 mat & khap noi, chu yéu l1a dét, nuéc, ré& ciy va
thuc pham 1én men. Chung c6 kha nang thuc déy su
phat trién cua thuc vét ngay ca trong nhitng diéu
kién méi truong bét loi. Trong nghién ciru cua Li et
al. (2023) da xac dinh chung vi khuan Bacillus
velezensis c6 tiém nang san xuat da enzyme xuit sic
bao gdm: protease, cellulase va phytase. Hon nita,
chung nay con thé hién hoat tinh phan giai tinh bot
va phan giai m& v6i ham luong cao trong dng
nghiém. Bén canh d6, chung vi khuan Bacillus
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velezensis con duoc tmg dung ngay cang phd bién
trong van dé xtr Iy 6 nhiém méi truong, dic biét 1a
moi truong bi 6 nhiém bai cac chat hiru co. Trong
nghién ctru ciia Agunbiade et al. (2022) da cong bd
chung vi khuan nay c6 hoat tinh tao chét két ty sinh
hoc dang polysaccharide cao véi hoat tinh két tu dat
96,8%. Cht két tu sinh hoc tinh khiét dugc tai ra boi
B. velezensis da loai bo dang ké nhu cau oxy hoa
hoc, nhu cau oxy sinh hoc va d¢ duc trong nudce thai
nha may bia, két qua nghién ciru nay da cho thiy
tiém ning tmg dung vi khuéan B. velezensis trong xir
ly nudc thai.

Biang 5. D) twong dong ciia trinh tw viing gen 16S ciia vi khuin NK16 véi co sé dir liéu NCBI

P dai (nt) D§ phii (%) ?é"ntg“?o}f,g) Loai Mi sb
1112 100 99,73 Bacillus velezensis strain FZB42 NR 075005.2
99,73 Bacillus vallismortis strain DSM 11031 NR 024696.1
99,64 Bacillus velezensis strain CBMB205 NR 116240.1
99,64 Bacillus vallismortis strain NBRC 101236 NR 113994.1
99,55 Bacillus subtilis subsp. subtilis strain 168 NR 102783.2
99,55 Bacillus amyloliquefaciens strain BCRC 11601 NR _116022.1
99,46 Bacillus nakamurai strain NRRL B-41091 NR 151897.1

0.017

t UﬂNR 116240.1 Bacillus velezensis

UDNR 116022.1 Bacillus amyloliquefaciens
NR 113994.1 Bacillus vallismortis
NR 024696.1 Bacillus vallismortis
NR 075005.2 Bacillus velezensis

p.001

—— @ NR 115325.1 Bacillus nematocida
p.001

’ NR 151897.1 Bacillus r ai
[ o.00
Bacillus sp. strain NK16

o NR 112685.1 Bacillus amyloliquefaciens
NR 102783.2 Bacillus subtilis subsp. subtilis

0.021

NR 181952.1 Bacillus stercoris
o NR 181236.1 Bacillus rugosus
NR 180419.1 Bacillus cabrialesii
. NR 104873.1 Bacillus inaquosorum
W' NR 024690.1 Bacillus carboniphilus

Hinh 4. Méi quan hé di truyén giira dong vi khuin NK16 va céc loai Bacillus khac dwa vao trinh tw
gen 16S rRNA

4. KET LUAN

Két qua ciia nghién ctru 1a phan lap dugc 20
chung vi khuan c6 kha nang phan gidi tinh bot. Cac
khuan lac vi khuén nay thé hién su da dang vé mau
sic bao gom: mau vang, mau trang nga hodc tring
duc. Cac ching nay déu thudc nhom vi khuan Gram
duong. Pang chu v, c6 8 ching vi khuan bao gdbm
BT11, CR1, CR14, NK3, NK16, NK18, CT1.2 va
CT4 thé hién kha nang phan giai tinh bot manh mé.
Kha niang nay dugc duy tri dén thoi diém 8 ngay khi
nudi cdy lic cho thiy tiém ning cao trong viéc ing
dung cac chung vi khuén nay vao cac quy trinh san
xut enzyme amylase hodc cac img dung phan giai
tinh bt khac trong cong nghiép sinh hoc. Ching vi
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khudn NK16 cho ham luong duong khir cao nhét
dao dong tir 1,338 dén 2,096 mg/mL tai thoi diém 2
ngdy dén 8 ngay. Kha ning khang E.coli cia chung
NK16 tao vong vo khudn manh dat 9,33 mm. Két
qua phan tich giai trinh tyr gen 16S rRNA xac dinh
chung vi khuan NK16 thudc chi Bacillus va ¢ muc
tuong dong 1én dén 99,73% véi loai Bacillus
velezensis. Vi két qua nghién ctu nay, chung vi
khuan Bacillus sp. NK16 1a ching vi khuén tiém
nang trong viéc xur ly nude thai tai cac co sd san xudt
¢6 ngudn nguyén lidu dau vao 1a tinh bot.

LOI CAM TA

Dé tai péy duoc tai tro boi Truong Pai hoc Cian
Tho, ma so: T2024-124.
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