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TOM TAT

Nghién ciru dwoc thuc hién nham tuyén chon dong vi khuén c6 kha
nang tao chat két tu sinh hoc tir nuéc thai san xuat bin tai quan Binh
Thity (Thanh phé Can Tho). Nghién citu di tuyén chon duwge 28/32
dong vi khudn c6 kha ndng san xudt chat két tu sinh hoc ¢é ban chat
polysaccharide va 27/32 dong vi khudn c6 kha ndng san xudt chdt két
tu sinh hoc ¢é ban chdt protein théng qua kha ndng tao chat nhdy trén
maoi tmang thach. Hai dong vi khudn T11 va T17 dwoc xdc dznh cho
1y 16 két tu sinh hoc véi kaolin t6t nhdt & gid tri pH 5,0 va nguén carbon
bé sung vio méi trwang la glucose bang phuong phap do quang phé
& buée song 550 nm dé do dé duc hén hop huyén phii vi khuan véi
kaolin, ty l¢ két tu dat lan leot 6 hai chung T11 va T17 la 68,02% va
79,87%. Hai dong vi khudn nay dwoc xdc dinh la Bacillus velezensis
va Klebsiella pneumoniae véi dg twong dong 100% bang phirong phdp
giai trinh tir gene 16S rRNA. Hai dong vi khudn nay sé la nhitng dong
vi khudn hira hen day tiém nang trong linh viee hé tro xie Iy nuede thai
truede khi nguon nwée 6 nhiém nay dwoc xd thai ra méi truong.
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ABSTRACT

The study was conducted to select bacterial strains capable of creating
bioflocculants from vermicelli production wastewater in Binh Thuy
district (Can Tho City). The study has selected 28/32 bacterial strains
capable of producing polysaccharide bioflocculant and 27/32
bacterial strains capable of creating protein bioflocculant through the
ability to create mucus on agar culture. Two bacterial strains T11 and
T17 were determined to have the best bioflocculant rate with kaolin at
pH value 5.0 and the carbon source added to the medium was glucose
using spectrophotometric method at 550 nm wavelength to measure
the turbidity of the mixture of bacterial suspension with kaolin, the
percentage flocculating activity (% FA) of two strains T11 and T17
was 68.02% and 79.87%, respectively. These two bacterial strains
were identified as Bacillus velezensis and Klebsiella pneumoniae with
100% similarity by 16S rRNA gene sequencing. These two strains of
bacteria will be promising bacteria strains with great potential in the
field of supporting wastewater treatment before this polluted water
source is discharged into the environment.

Keywords: Bacteria, isolation, protein bioflocculant, polysaccharide
bioflocculant, wastewater
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1. GIOI THIEU

Viét Nam 1a mot trong nhing quoc gia noi tiéng
vé cac loai thuc pham 6 nguon goc tir tinh bot nhu
com, bun, ha tiéu, pho, banh mi,... Do nhu cau sir
dung loai thuc phém truyén théng nay rat 16n nén
cac lang nghé ciing nhu co sé san xuat ciing ngdy
cang tang dan dén ngudn nudc thai tir qua trinh san
xudt ciing dugc xa thai ra méi truong ngay cang 1én.
Tuy nhién, dai da sd cac co s san xuat ban déu
mang tinh tu phat, nho 1€ nén chua that su chi trong
dén cong tac xu ly t6t ngudn nude thai trude khi
ngudn nude 6 nhiém nay dugc xa thai ra moi truong;
tr do, gay 6 nhlem tram trong dén ngudn nudc va
mdi truong sdng quanh do. Bé xir Iy nudc, quy trinh
két tu sinh hoc dwoc de nghi ap dung vi két tu 1a
cong doan ban dau can thiét, giup loai bo cac tap
cht, tao thuén lgi cho cac cong doan xir 1y tiép theo.
K&t tu sinh hoc 1a qua trinh do vi sinh vét téng hop
ra hop chat da phan tir c6 kha nang thu gom va lam
lang cac vat chét lo ling trong dung dich (Kwon et
al., 1996; Shih et al., 2001). Két tu sinh hoc c6 tinh
chat hoa hoc thugc dang polysaccharide, protein
hoac glycoprotein, acid nucleic, cellulose, duong va
acid polyamino, tuy nhién cic nghién ciru vé cac
chat két ty sinh hoc chi tap trung vao nghién cua chét
két tu sinh hoc c6 thanh phan chu yéu la
polysaccharide hodc protein vi cac chit nay chiém
ty 1& cao nhit trong cac polyme sinh hoc co chirc
nang két tu sinh hoc (Rebah et al., 2018). Gan day,
chét két tu sinh hoc 1a su thay thé an toan cho chat
két tu héa hoc trong xir 1y nude thai (Kurniawan et
al., 2021) vi chit két tu sinh hoc khong gay hai cho
vi sinh vt vi ching khong mang doc to va c6 kha
nang phan huy sinh hoc (Bahniuk et al., 2022). Tuy
nhién, hiu qua két tu phu thudc vao dac tinh cta
timg gidng loai vi sinh vat tao chat két tu ciing nhu
chiu anh hudng cua cac yéu t6 nhu cht dinh dudng,
diéu kién nudi cdy, diéu kién cua moi trudng... Vi
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khuén c6 thé sir dung céc chét dinh dudng trong moi
truong dé tong hop cac chit da phan tir trong té bao
dudi sy hoat dong cua céac loai enzyme khéc nhau,
cac da phén tir ndy co thé dugc bai tiét ra ngoai va
tdn tai trong moi truong hodc trén bé mit vo té bao
vi khuan. Cho nén, hoat dong cta vi khuan bién d6i
nhitng chit c6 trong méi trudng thanh cac da phan
tir phirc tap co thé s dung trong két tu (Deng et al.,
2002), c6 nhidu dang tong hop chat két ty sinh hoc
0 vi khuan ¢6 thé & dang polyme ngoai bao cua cac
té bao song (Salehizadeh et al., 2000) hodc qua trinh
tich lay chat két ty sinh hoc ngoai bao va sy gom tu
té bao (Jie et al., 2006). Vi vay, viéc tuyen chon cac
dong vi khuén c6 kha ning tao chat két tu sinh hoc
va khao sat dugc gia tri pH va ngudn carbon ti uu
dé vi khudn dat dugc hiéu qua két tu tot nhat 14 tién
dé cho viéc tmg dung cac dong vi khudn nay trong
xtr Iy nude thai trong tuong lai.

2. PHUONG PHAP NGHIEN CUU

2.1. Vatli¢u thi nghiém

_Bamuoi hai dong vi khu?m duogc phan lap tir hai
mau nudce thai co s& san xuat bun duoc luu trir véi
glycerol 50% ¢ 4°C tai Phong thi nghiém Cong nghé
Vi sinh Thuc pham, Vién Cong nghé Sinh hoc va
Thyc pham, Truong Pai hoc Can Tho.

2.2. Phuong phap nghién ctru

2.2.1. Tuyén chon dong vi khuan phan lap tir
nudc thai san xuat bun c6 kha nang tao
chat ket tu sinh hoc trén dia thach

Hoat héa cac dong vi khuan phan 1ap trén moi
truong co ban NA (Nutrient Agar) bao gom 3 g/L
beef extract, 5 g/L peptone, 5 g/L. NaCl va 20 g/L
agar (Shivaji et al., 2006). Sau d0, tién hanh cay ria
cac dong vi khuan phan 1ap trén moi trudng tao chat
két tu sinh hoc dang polysaccharide va protein theo
bang sau:

Bang 1. Thanh phin méi truwong tao chit két tu sinh hoc (Deng et al., 2002)

Mbi truong Thanh phin Khdi hrgng

Glucose 10g

KH,PO4 5 g
K;HPO,4 02¢g
£, 1 & . e MgSO4. TH,O 0,lg

Tao chat ket tu sinh hgc cé ban

. chét pol);sacchal:ide NaCl 0.lg
Carbamide 0,5g
Yeast extract 05¢g

Agar 20g

Nudc cit vira da 1000 mL
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Mboi truong Thanh phin Khdi hrgng
Glucose 20g
L- Acid glutamic 50g
Tao chat két tu sinh hoc c6 ban MgSO4. TH,O 0,5¢
chét protein Yeast extract 05¢g
Agar 20g

Nudc cét vira da 1000 mL

Ghi nhéan két qua: Quan st hinh thai, mau sic
khuén lac va ghi nhén budc dau vé kha nang tao chét
két tu sinh hoc cuia cac dong vi khuan thong qua do
nhay khuén lac ciia timg dong vi khuan. Ky hiéu (+):
d6 nhay thap; kéo soi < 2 cm; (++): do nhay trung
binh, kéo s¢i dai tir 2-3 cm; (+++): do nhﬁy cao; kéo
s¢i >3 cm (Loan, 2020).

2.2.2. Tuyén chon dong vi khudn tir mede thai

san xudt bun cé kha nang tao chdt két tu
sinh hoc trong moi truong long

Kha ning két tu cta cac dong vi khuan trén moi
truong long bang kaolin: 1 mL huyén phi mdi dong
vi khudn duoc chuyén vao 9 mL mdi trudng long
(diéu chinh pH 7, mat s6 108 CFU/mL) trong dng
nghiém, sau do léc v6i tbe d6 150 vong/phut trong 4
ngdy ¢ nhiét do phong (Mai va ctv., 2014). Sau do,
100 uL huyen phti vi khudn sau 4 ngay nudi lac dugc
hut va chuyén vao 100 mL hdn hop gém dung dich
gdém kaolin (5g/L) va CaCl, (1%) (ty 1€ 9:1) (dleu
chinh pH 7). Cudi ciing, hdn hop dugc khudy déu
trong 30 gidy va dé yén trong 5 phut, phan dich trong
trén mit s& duoc xac dinh do duc bang phuong phap
do quang phd & budc séng 550 nm (Deng et al.,
2002), mau ddi ching thyc hién tuwong ty nhung
khong b sung vi khuan.

Ghi nhan két qua: Dong vi khuan dugc chon cho
ty 1€ két tu sinh hoc cao nhat d¢ tién hanh thi nghiém
theo cong thirc sau:

ODmiau
ODgsi chimg am
X 100
2.2.3. Khdo sdt diéu kién pH toi wu dé vi khudn
san xuat chat ket tu sinh hoc

Dgsi chimg am —

Ty lé kéttu (%) =

Dong vi khuén sau khi tuyén chon s& dugc nuéi
lic dé tao chat két tu sinh hoc twong tu nhu thi
nghiém trén trong 4 ngay. Sau d6, 100 uL huyén phu
vi khuan s& dugc chuyén vao 100 mL hén hop dung
dich gdm kaolin (5g/L) va CaCl, (1%) (ty 16 9:1) da
diéu chinh pH 5 dén 9.

Két qua dugc ghi nhén theo cong thire (1), tir d6
chon duoc gia tri pH ma tai d6 vi khuan cho ty 1¢ két
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tu cao nhat. Gia tri pH ti uu s& dugc chon dé tién
hanh thi nghi¢m khao sat nguon carbon bo sung vao
mdi trudng nudi cay dé tao chat két tu sinh hoc.
2.2.4. Khdo st nguon carbon téi wu dé vi khudn
sdn xuat chat ket tu sinh hoc

Dong vi khuén duge tuyén chon s& duge nudi lac
dé tao chét két tu sinh hoc tuy nhién thay thé nguon
carbon 1a glucose trong moi trudng nudi cdy bang
sucrose va tinh bot. Sau d6, 100 pL huyén phu vi
khuan s€ dugc chuyén vao 100 mL hdn hop dung
dich gdm kaolin (5¢/L) va CaCl> (1%) (ty 1¢ 9:1) da
diéu chinh pH vé pH di tuyén chon & thi nghiém
trén.

Ghi nhén két qua theo cong thirc (1), tir d6 chon
dugc ngudn carbon toi wu d¢ vi khuén cho ty 1€ két
tu cao nhat.

2.2.5. Dinh danh dong vi khudn cé khd ndng tao

chat két tu sinh hoc

Dong vi khuén duge chon ¢ kha nang tao chét
két tu sinh hoc t6t nhat duoc tuyén chon dé tién hanh
dinh danh dén mic do loai bang phwong phap giai
trinh t gen 16S rRNA va dbi chiéu trén dit liéu ngan
hang gen NCBI.

Cap moi 27F va 1492R dugc st dung dé khéch
dai doan gen muyc tiéu.

Mdi xudi 27F: 5°-
AGAGTTTGATCCTGGCTC-3’

Moi nguoc 1492R: 5°-
TACGGTTACCTTGTTACGACT-3’

Két qua giai trinh tu dugc BLAST trén ngan
hang gene NCBI d¢ so sanh v6i cac trinh tyr twong
dong da dugc cong bo.

2.2.6. Xir Iy 56 liéu

Céc gia tri trung binh duoc tinh bang phan mém
Excel 2016, sb lidu thong ké dwoc xir Iy bang phan
mém Minitab 16 dé kiém dinh sy khac biét & mic y
nghia 5% bang kiém dinh Turkey.
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3. KET QUA VA THAO LUAN

3.1. Két qua tuyén chon dong vi khuin phan
13p tir nwére thai san xuat bin 6 kha ning
tao chat ket tu sinh hoc trén dia thach

Két qua thu dugc 28/32 dong vi khuan phan lap
¢6 kha ning sinh truong va phat trién trén moi
truong thach c6 ban chét polysaccharide. Khuan lac
cac dong vi khuén déu c6 dang hinh tron va do ndi
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mo; cb mau vang, tring trong, tring nga hodc tring
duc, bia nguyén hodc chia thuy (Bang 2).

Két qua thu dugc 27/32 dong vi khuan phan lap
¢6 kha ning sinh truong va phat trién trén moi
truong thach c6 ban chit protein. Khuén lac cac
dong vi khuén déu c6 dang hinh tron; c6 mau tring
nga hodc tréng duc, bia nguyén hodc chia thuy; do
ndi mo hodc 1ai (Bang 3).

Bang 2. Pic diém khuén lac trén méi truomg tao chit két tu sinh hoc dang polysaccharide

Pic diém khuin lac

STT Dong vi khuén . . . — —
Hinh dang Mau sac Dang bia PO noi Do nhay

1 B4 Tron Trang nga Nguyén Mo -+
2 BS5 Tron Trang trong Nguyén \%(6) +++
3 B6 Tron Tring duc Chia thuy Mb A
4 B7 Tron Trang nga Nguyén \%(6) +++
5 B8 Tron Vang Nguyén Mo -+
6 B9 Tron Trang duc Nguyén Mo +++
7 B10 Tron Vang Nguyén Mo -+
8 B11 Tron Vang Nguyén Mo +++
9 B12 Tron Vang Nguyén Mo -+
10 B13 Tron Tring duc Nguyén Mo ++
11 B14 Tron Tring duc Nguyén Mo ++
12 B15 Tron Trang trong Nguyén \%(6) +++
13 T1 Tron Tring duc Nguyén Mo -+
14 T2 Tron Trang duc Nguyén Mo ++
15 T3 Tron Tring duc Nguyén Mo ++
16 T4 Tron Trang duc Nguyén Mo +++
17 T5 Tron Tring duc Nguyén Mo -+
18 T7 Tron Trang duc Nguyén Mo +++
19 T8 Tron Tring duc Nguyén Mo -+
20 T9 Tron Trang duc Nguyén Mo +++
21 T10 Tron Tring duc Nguyén Mb A
22 T11 Tron Trang duc Chia thuy Mo +

23 T12 Tron Tring duc Nguyén Mo -+
24 T13 Tron Trang duc Nguyén Mo +

25 T14 Tron Tring duc Réng cua Mo -+
26 T15 Tron Trang duc Nguyén Mo +++
27 T16 Tron Tring duc Nguyén Mo -+
28 T17 Tron Trang duc Nguyén Mo +++

Ghi chit: (+): d6 nhdy thap; (++): do nhay trung binh, kéo soi dai tir 2-3 cm; (+++): do nhay cao
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Bang 3. Pic diém khuin lac trén méi truomg tao chit két tu sinh hoc dang protein

Pic diém khuin lac

STT Dong vi khuén

Hinh dang Mau sic Dang bia Do ndi Do nhay

1 B1 Tron Trang nga Nguyén Mo +++
2 B2 Tron Trang nga Nguyén Mo ++
3 B3 Tron Tring duc Nguyén Mb ++
4 B8 Tron Trang duc Nguyén Mb +++
5 B9 Tron Trang nga Nguyén Mo ++
6 B10 Tron Trang nga Nguyén Mo ++
7 B11 Tron Tring nga Nguyén Mo +++
8 B12 Tron Trang nga Nguyén Mo ++
9 B13 Tron Tring duc Nguyén Mb +++
10 B14 Tron Trang duc Nguyén Mb ++
11 B15 Tron Tring duc Nguyén Mb o+
12 T1 Tron Trang duc Chia thuy Mo +
13 T2 Tron Tring duc Nguyén Mo +
14 T3 Tron Trang duc Chia thuy Lai -+
15 T4 Tron Tring duc Chia thuy Mo +
16 T5 Tron Trang duc Nguyén Mo ++
17 T6 Tron Tring duc Nguyén Mb ++
18 T7 Tron Trang duc Nguyén Lai +
19 T8 Tron Tring duc Chia thuy Lai ++
20 T10 Tron Trang duc Nguyén Mo ++
21 T11 Tron Tring nga Nguyén Mb o+
22 T12 Tron Tring nga Nguyén Mb +++
23 T13 Tron Tring duc Nguyén Lai ++
24 T14 Tron Tring duc Nguyén Mo +
25 T15 Tron Trang duc Nguyén Mb ++
26 T16 Tron Tring duc Nguyén Lai +
27 T17 Tron Trang duc Nguyén Mo ++

Ghi chit: (+): d6 nhdy thap; (++): do nhay trung binh, kéo soi dai tir 2-3 cm; (+++): do nhdy cao

(a) MBi trucomg tao chét két tu dang polvsaccharide (b)) Mbi truemg tao chat két tu dang protein

Hinh 1. Khuén lac vi khuin trén méi trueomg tao chit két tu sinh hoc trén dia thach
Ghi chu: Ky hiéu “T13” “T17” “T11” va “T14” la tén chung vi khudn
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Vi khuin két tu sinh hoc protein hay
polysaccaride ting sinh rat nhanh trén moi truong
chuyén biét (12 hay 24 gid sau khi 1), khuan lac tao
ra nhiéu chét nhay ngoai bao (exopolymeride) tao ra
d6 nhay nhét (viscosity) rat cao va chinh chit nhay
nhét ndy giup gom tu cac chat lo limg trong moi
truong dé ling xubng day, 1am cho méi truong trong
hon, két qua ciing phit hop véi nghién ciru trude day
cua Vinh (2010) va Mai va ctv. (2014). Su hinh
thanh chit nhay trén méi trudng chuyén biét cho
thy c6 su tvong quan giita kha nang két tu véi dic
tinh khuan lac, nhitng dong c6 khuén lac phat trién
nhanh va d6 nhdy cang cao thi cho chit két tu sinh
hoc ¢ kha ning két ty cang cao. Diéu nay cho thiy,
cac dong nay co6 kha nang san sinh cac da phan tir
két tu sinh hoc tao nén do nhéy, nhitng dong san sinh

Biang 4. Ty 18 két tu sinh hoc ciia cac dong vi khuén
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cang nhiéu s& cho khuan lac phat trién nhanh va do
nhdy cang cao (Gong et al., 2008).

3.2. Két qua tuyén chon dong vi khuin phén
lap tir nwée thai sin xuit bun c6 kha
nang tao chit két tu sinh hoc trong moi
trudong 16ng

Tir két qua sang loc cac dong vi khudn c6 kha
ning tao chit nhdy trén moéi truong thach, thi
nghiém dugc tién hanh d6i véi 28/32 dong vi khuén
c6 khd ndng tao chat két tu sinh hoc dang
polysaccharide va 27/32 dong vi khuén tao chét két
tu sinh hoc dang protein trén moi trudng 16ng. Trong
do6, ¢6 23.32 ching vi khuan c6 kha ning tao chét
két tu sinh hoc ¢ hai dang polysaccharide va protein
(Bang 4).

Ty 18 két tu (%)

ban chit polysaccharide

MBobi trrdng nudi ciy tao chit két tu c6 Mdi trwong nudi ciy tao chit
két tu c6 ban chit protein

STT Dong vi khuén
1 B1
2 B2
3 B3
4 B4
5 B5
6 B6
7 B7
8 B8
9 B9
10 B10
11 B11
12 B12
13 B13
14 B14
15 B15
16 T1
17 T2
18 T3
19 T4

20 TS
21 T6
22 T7
23 T8
24 T9
25 T10
26 T11
27 T12

71,70%+0,58
60,56>"+1,09
70,76%¢+2 41
57.84¢1+1,90
62,75%+3,99
62,58*40,73
69,10%:0,81
65,33%¢£2.50
63,77+4+3,54

474114223
48,77"143 48
66,8543,75
58,49<1+3 68
48,6404, 41
49,5023 .06
53,40¢+3 37
50,15¢42,94
53,9443 91
50,10¢+6,13
51,73%43,67
63,081+1,24
36,38%+5,51
62,94:1,18

55,31%4£0,80
41,06+0,51
47,90¢%0+1 31
50,8495 70
49,4442 91
47,34<Tehix] 40
57,26%+2.42
48,7440 91
57,96"+0,78
43,30Mike] 31
57,26%+1,18
39,95%+0,04
38,69K+1,32
52,10%%£0,63
38,69K+0,92
43,58kt 68
47,34¢fehit] 58
38,13+0,76
47,90¢%011 31
44,6971 24
63,83%1,35
51,96%+1,23
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Ty 18 két tu (%)

STT Dong vi khuin  MBJi truomg nudi ciy tao chit két tu c6 Mdi trudng nudi cdy tao chat
ban chat polysaccharide két tu c6 ban chét protein

28 T13 33,74%£5,74 42,74MK+() 33
29 T14 61,44*£2 10 43,30MkL1,31
30 T15 55,05%+4,04 43 44hikt] 26
31 T16 59,76%1£4,25 44,27%Ni1(,31
32 T17 73,41%43 .98 42,6014+0,67

Ghi chit: Cdc gid tri trung binh trong ciing mét ct theo sau béi mot chir cdi giong nhau thi khdc biét khong y nghia ¢

mike y nghia 5% bang kiém dinh Tukey.

Két qua trén cho thay dong vi khuan B1, B2, B3
va T6 khong cé kha nang tao chit két tu sinh hoc
dang polysaccharide nhung lai c¢6 kha ning tao chét
két tu sinh hoc dang protein. Nguoc lai, dong vi
khuin B4, B5, B6, B7 va T9 khong c6 kha nang tao
chat két tu sinh hoc dang protein nhung lai c6 kha
ning tao chat két tu sinh hoc dang polysaccharide.
Cu thé, dbi voi thi nghiém tao chat két tu sinh hoc
dang polysaccharide c6 22/28 dong vi khuan c6 ty
16 két ty trén 50%. Trong d6, dong vi khuan T17 cho
kha nang két ty sinh hoc cao nhat véi ty 18 két tu 1a
73,41%. Dbi v6i thi nghiém tao chat két tu sinh hoc
dang protein c6 8/27 dong vi khuén c6 ty 18 két tu
trén 50%. Trong d6, dong vi khuan T11 cho kha
nang két tu sinh hoc cao nhat véi ty 18 két tu 1a
63,83%.

Két qua trong nghién ctru nay phi hop véi nhan
dinh cta Bakar et al. (2021) cac polyme két tu sinh
hoc c6 ban chat hay thanh phan 1a polysaccharide
cao (trén 80%) s& dat ty 1¢ két tu sinh hoc cao (trén
90%). Nghién ctru ciia Vimala et al. (2020) da xac
nhén rang cau tric cua cac nhoém chirc nhu carboxyl,

polysaccharide ¢6 thé anh huong dén hoat dong két
tu ctia cac chét két tu sinh hoc. Tuy nhién, viéc thanh
phin wu thé co trong chat két tu sinh hoc la
polysaccharide hay protein con phy thudc rat nhiéu
vao timg dong vi khuén, cac ngudng diéu kién moi
truong, toc do ting truong va giai doan ting trudng
clia timg chiing vi khuén.

3.3. Két qué khao sat diéu kién pH ciia hdn
hop kaolin va CaCl; dé vi khuin sin
xuét chit két tu sinh hoc

Mot s6 yéu té nhur n6ng dd carbon va nito, pH
ciia moi truong nudi cdy hoac pH cua nude thai,
nhiét 46, thoi gian va cac loai ion cling nhiéu yeu t6
khac c6 thé anh huong dén qua trinh san xuat chét
két tu sinh hoc. Méi trudng dinh dudng anh huong
manh mé& dén cac dic tinh cau trac, thanh phén ciing
nhu qua trinh san xuét chat két tu sinh hoc (Wang et
al., 2019, Caccamo et al., 2020). Do do, hai dong vi
khuén T17 va T11 12 hai dong vi khuén duge chon
dé thyc hién cac thi nghiém tiép theo vé khao sat pH
(Bang 5) va ngudn carbon (Bang 6) dé vi khuén dat
kha ning két tu sinh hoc t6t nhét.

hydroxyl, amino hay nhém phosphate thudc
Bing 5. Két qua khao sat pH ciia hn hop kaolin va CaCl, dén kha niing két tu sinh hoc béi chiing
vi khuin
pH ciia Kaolin (5g/L) + Ty 18 két tu (%)
CaCl: (1%) (ty 1€ 9:1) T17 - pol T11 - protein
5,0 81,64°+0,43 67,96*+0,41
6,0 72,11°+0,82 64,85%+0,43
7,0 71,24°+0,29 63,92°+0,73
8,0 68,54°+0,33 59,76+0,30
9,0 66,83°£1,73 65,56"+0,91

Ghi chi: Cac gid tri trong cung mgt cot theo sau boi mot chir cai giong nhau thi khdc biét khong y nghia ¢ mikc y nghia
5% bang kiém dinh Tukey. T17 - pol: Dong vi khudn T17 nudi trong moi truong tao chat két tu dang polysaccharide;
T11 - protein: Dong vi khudn T11 nudi trong moi truwong tao chat ket tu dang protein.

Két qua cho thay pH c6 anh huong dang ké dén
kha ning tao két tu sinh hoc. Tur két qua trén cho
thdy tai cac gia tri pH khao sat ty 18 két ty sinh hoc
ctia dong vi khuan T17 trén moi truong tao chat két
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tu dang polysaccharide va T11 trén mdi trudong tao
chat két tu dang protein déu dat trén 50%. Dic biét,
tai gia tri pH 5,0, ty 1¢ két tu sinh hoc dang
polysaccharide va protein déu dat cao nhat, lan luot
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& dong vi khuan T17 va T11 1a 81,64% va 67,96%. (2014) khi ty 18 két tu sinh hoc dang protein cho ty
Tuy nhién, ty 1& két tu sinh hoc ¢6 xu huéng giam 1¢ két tu cao nhat & pH 5,0, 6,0 va 9,0. Thuc té, cac
dan tir pH 5,0 dén pH 9,0 dbi voi dong vi khuan T17 hat bioflocculant va kaolin biéu hién nhiéu dién tich
trén moi truong tao chat két tu dang polysaccharlde va trang thai & cac gia tri pH khac nhau. O diéu kién
két qua nghién nay c6 xu hudng tuong tu véi két qua acid, cac chét két tu sinh hoc va kaolin c¢6 thé da hap
nghién ctru ctia Zulkeflee et al. (2012) khi dong vi thu cac ion H*, 1am suy yéu sy hinh thanh phirc hop
khudn Bacillus spp. UPMBI13 cho ty 18 két tu voi chat két ty - kaolin, din dén hoat dong két tu giam
kaolin dat trén 90% trong diéu kién pH tir 5,0 dén di. Tuy nhién, & d6 pH tdi wu 14 8,0 hoic 9,0 ion OH-
6,0. Gupta et al. (2023) rang néu chit két ty sinh hoc dugc hép thy da thic ddy sy hinh thanh cac phuc

¢6 ham lugng polysaccharide cao va dugc tao diéu chat giira chat két tu sinh hoc va kaolin, do d6 dan
kién két tu trong moi trudng co gia tri pH tir 5,0 den dén hoat dong két ty dat hiéu qua hon (Tsilo et al.,
7,0 thi ion H* trong moi truong s€ lién két voi goc 2021).
carboxyl COO" trong cpat két tu sinh hoc cho ra goc 3.4. Két qua khio sat ngudn carbon dé vi
COOH", diéu nay s& ho tr¢ ting lién két gitra nhom khuin san xuit chit két tu sinh hoc
chirc ndy voéi dién tich am cua céac hat kaolin tir d6 . T )
lam tang kha nang két ty. Nguon carbon duge xem la y€u t6 chinh trong
) , ) ) qua trinh san xuat chat két tu sinh hoc vi chung thiic
Nguoc lai, ty 1¢ ket tu sinh hoc trén moi trudng day toc do tang truong va san xuat chat két tu sinh
protein boi dong vi khuén T11 lai ¢6 xu hudng giam hoc cua cac dong vi khuén. Anh huéng cua 03
tir pH 5,0 dén pH 8,0 va tang 1én tai pH 9,0, két qua ngudn carbon nhur glucose, sucrose va tinh bot dén
nay tuong tu véi két qua nghién ctru ciia Mai va ctv. hiéu qua két tu sinh hoc dugc trinh bay tai Bang 6.

Bang 6. Két qua khao sat ngudn carbon bd sung vao méi trwdng dnh hwéng dén kha ning két tu sinh
hoc béi ching vi khuan

R Ty 18 két tu (%)

Nguon carbon T17 - pol T11 - protein
Glucose 79,87%+0,79 68,022+0,26
Sucrose 64,57°+0,26 45,5742 .64
Tinh bt 38,06°+2,09 37,88°£2,04

Ghi chi: Cac gid tri trong cung mgt cot theo sau boi mot chir cdi giong nhau thi khdc biét khong y nghia ¢ mikc y nghia
5% bang kiém dinh Tukey. T17 - pol: Dong vi khuan T17 nudi trong moi truong tao chat két tu dang polysaccharide;
T11 - protein: Dong vi khudan T11 nudi trong moi truong tao chat ket tu dang protein.

Két qua nghién ctru cho thdy ngudn carbon 1a nhu 3,5 g/L MgSO4. 7TH20 va 1,6 g/L (NH4)>SO4
glucose déu cho ty 1& két tu cao nhat & ca hai dong (Agunbiade et al., 2022).
vi khuén T17 va T11 lan luot & chét két tu sinh hoc
dang polysaccharide va protein. Cu thé, tai nghiém
thirc bd sung ngudn carbon 13 glucose vao moi
truong nudi céy cho ty 18 két tu sinh hoc dat gan 80%
(79,87%) d6i v6i dong vi khuan T17 va 68,02% ddi
voi dong vi khuédn T11, cac két qua nay c6 khac biét
¥ nghia v& mat thng ke ¢ muc y nghia 5% so vé&i
cac nghiém thuc con lai. Tinh bdt 1a nguén carbon
cho ty 18 két tu sinh hoc thap nhét trong cac nghiém
thirc dugc khao sat. K&t qua nghién ctru cua Liu et
al. (2010) da chting minh rang dong vi khuén
Chryseobacterium daeguense W6 c6 kha nang tao
chat két tu sinh hoc cao nhit trong méi truong c6 bd
sung glucose voi ty 1€ két tu dat 88,87% trong khi
d6 néu bd sung ngudn carbon 1a sucrose thi ty 18 két
tu sinh hoc cua W6 chi 6 mirc 70%. Dong vi khuén

So di, cac dong vi khuan c6 kha nang cho hiéu
qua két tu toi wru & cac nguon carbon khac nhau co
thé vi kha ning va nhu cau str dung chit dinh dudng
& cac dong vi khuan 1a khac nhau. Trong nghién ctru
nay, c6 thé dong vi khuan T17 va T11 1a hai dong
c6 xu huodng thich st dung glucose lam ngubn
carbon hon vi glucose cé cau triic don gian, dé hap
thuy, dé st dung nén ching co6 thé sir dung truc t1ep
ma khong cén trai qua qua trinh di hoa, cho nén toe
do tang truong va phat trién s& nhanh hon, chét ket
tu dugc san xudt nhidu hon, tir 46 nang cao hiéu suét
tao chit két tu trong khi sucrose 1a dudng
disaccharide va tinh bot 1a mot hop chét cao phan tir
va vi khuan kho c¢6 kha nang sir dung truc tiép nhu
duong monosaccharide ma phai can thoi gian dé

Bacillus velezensis c6 kha ning tao két tu sinh hoc chuyén hoa va hap thu.
dat ty 18 96,8% khi bd sung 16 g/L glucose két hop Trong nghién ctru ndy, pH va nguon carbon toi
v6i cac thanh phan khac trong méi trudong nudi cay uu dé hai dong vi khuan T17 va T11 dat ty 1€ két tu

hiéu qua nhét 1a pH 5,0 va ngudn carbon 14 glucose
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va xu hudng tao chat két tu dang polysaccharide cho
hiéu qua két tu sinh hoc cao hon chét két tu sinh hoc
dang protein. Két qua nghién ctru nay rat phu hop
v6i diéu kién pH trong nudc thai bun thuong dao
dong tir 5,5 den 6,5. Dong thoi, chét thai trong nuéc
thai san xudt ban giau ngudn carbonhydrate 13 tinh
bot va tinh bot dé bi thity phan cho ra duong khir
(nhu glucose). Do d6, hai dong vi khuan T17 va T11
1a hai dong tiém nang trong giai doan lam ling va
loai bo cac chat rén lo limg c6 trong nudce thai, gop
phan hd tro xir Iy nudc thai san xudt bun mot cach
hiéu qua hon.

Tép 60, S6 3B (2024): 136-146

3.5. Két qua dinh danh dong vi khuén c6 khé
nang tao chat két tu sinh hoc

Két qua trén cho thiy ching vi khuan T11 va
T17 c6 tiém ning cao vé kha tao chit két tu trong
nudce thai. Do d6, ching vi khudn T11 va T 17 duoc
chon dé giai trinh ty gen 16S rRNA va so sanh do
twong dong trén ngan hang gene NCBI. Két qua dinh
danh chung vi khuan T11 va T17 lan luot 1a ching
Bacillus velezensis va Klebsiella pneumoniae véi d
tuong dong dat 100% (Hinh 2).

Max = Total Query E Per.

Descnp\ion SCiemiﬁ? Name Score Score Cover value  Ident Acc./Len Accession
Bacillus velezensis sfrain VJH504 chromosome, complete genome Bacillus velezensis 1387 12474 100% 0.0 100.00% 3980773 CP131928.1
Bacillus sp. (in: firmicutes) strain nts-58 16S ribosomal RNA gene, partial sequence Bacillus sp. (in: firmicutes) 1387 1387 100% 0.0 100.00% 1450 OR393026.1
Bacillus sp. (in: firmicutes) strain nts-15 168 ribosomal RNA gene, partial sequence Bacillus sp. (in: firmicutes) 1387 1387 100% 0.0 100.00% 1458 OR392983.1
Bacillus sp. (in: firmicutes) strain nts-13 16S ribosomal RNA gene, partial sequence Bacillus sp. (in: firmicutes) 1387 1387 100% 0.0 100.00% 1443 OR392981.1
Bacillus sp. (in: firmicutes) strain nts-3 16S ribcsomal RNA gene, partial sequence Bacillus sp. (in: firmicutes) 1387 1387 100% 0.0 100.00% 1439 OR392971.1
(@)
I F
s : o ufu At e
- - v -
E 1 i rr 3R 100.0
! 2 2052 M52 A 0.0 2 F
2052 16X33 1 ( 2
F K 2052 2052 1 100.0
ﬂ 208 s 1000.0 {80
1~ - iz 2 ! ’ ;
m ¢ 2057 1623 1
[ | 100,
B & E 205 | 100.00¢ i
i | 0 a1 1
[ M7 2047 ] 14 i
K | o0 sag 13
(@)

Hinh 2. Két qué dinh danh cia dong vi khudn T11 va T17
Ghi chii: (a) Két qua BLAST trinh tw dong vi khudn T11 trén NCBI, (b) Két qua BLAST trinh tir dong vi khudn T17 trén

NCBI

Cac loai vi khuan thude Chi Bacillus 14 vi khuan
hinh que va hiu hét déu khong gay hai doi véi con
nguoi. Cac dong vi khuan ndy phat trién nhanh trong
didu kién giau oxy va ton tai bang cach hinh thanh
ndi bao tir ngay ca trong diéu kién yém khi. Do c6
kha ning hinh thanh bao tir nén cac dong vi khuan
nay co thé ton tai trong diéu kién khic nghiét cua
mdi truong nhu chat dinh dudng can kiét va duy tri
su sdng trong thoi gian dai. Mot sé dong vi khuan
Bacillus sp. da dugc nghién ctru va ing dung trong
cac giai doan khac nhau cua qué trinh xur ly nude
thai do chung c6 kha nang tao chét két tu sinh hoc
va tich liiy poly-phosphate (Seo et al., 2022). Bén
canh d6, nghién curu cua Layly et al. (2021) da phan
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1ap dong vi khuan B. velezensis tir nha may san xut
dau co c6 kha nang phan giai lypid. Nghién ctru ctia
Agunbiade et al. (2022) ciing da chimg minh rang
dong vi khuan B. velezensis c6 kha ning tao chat két
tu sinh hoc trén 90%. Nhiéu nghién ctru da chi ra
ring cac dong vi khuan thudc chi Klebsiella c6 tiém
nang ndi bat trong viéc tao chét két ty sinh hoc va
dugc tng dung nhiéu trong cac qua trinh xt 1y cac
chit ran lo limg c¢6 trong nudc thai. Dong vi khuén
K. pneumoniae NJ7 c6 kha nang tao chét két tu sinh
hoc dang polysaccharide trén 85% (Joshi et al.,
2017) va trén 73% ddi voi dong Klebsiella sp. TG1
(Liu et al, 2013) va trén 75% d6i véi dong
Klebsiella sp. ZZ-3 (Selepe et al., 2022). Bén canh
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d6, nghién ctru cua Nie et al. (2011) da xac dinh
duoc chit két tu sinh hoc MNXY1 cb dang
polysaccharide dwoc tao ra tir dong vi khudn K.
pneumoniae NY1 trong diéu kién t6i wu vé pH,
nguén nito va carbon s€ cho ty 1¢ két tu dat trén 85%.
Vi vdy, cac dong vi khuan thudc Chi Bacillus va
Klebsiella s& 1a nhitng dong vi khudn hira hen day
tiém nang trong linh vye hd trg xir Iy nude thai trude
khi ngudén nudc 6 nhidm nay dugc xa thai ra moi
truong.

4. KET LUAN

Két qua nghién nghién ciru da tuyén chon dugc
28/32 dong vi khuan c6 kha ning tao chit két tu sinh
hoc ¢6 ban chat polysaccharide va 27/32 dong vi
Khuan c6 kha nang tao chét két tu sinh hoc c6 ban
chit protein trén moi truong thach thong qua kha
ning tao chat nhiy trén moéi truong. Hai dong vi
khuan T11 va T17 c6 kha ning hinh thanh chat két
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