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TOM TAT

Mang sinh hoc dugc tao bdi cac vi sinh vat séng bam dinh va lién két véi nhau trén bé mat co chét. Hé théng
mang sinh hoc da dwoc nghién cru, trng dung trong nhiéu linh virc khac nhau, d&c biét 1a x& Iy 6 nhiém méi trwdng.
Nghién ctvu nay nhdm tim kiém va xac dinh cac ching vi ktrahudn c6 kha néng tao mang sinh hoc dinh hwéng trng
dung trong x& ly nwéc thai lang nghé. Tl 15 mau nwdc thai thu thap tai lang bun Khac Niém, Bac Ninh, 23 chiing vi
khuan cé kha ndng tao mang sinh hoc da dwoc phan 1ap va xac dinh ddc tinh bing phwong phap cay trai trén mai
trwéng LB. Trong d6, 7 ching vi khuén co kha nang tao mang sinh hoc tbt nhat gdm B22.5, B22.8, B22.9, B22.10,
B22.11, B22.18 va B22.20 d&u c6 kha nang déi khang v&i 4 hodc 5 chdng vi khuan kiém dinh; 4 chiing c6 kha néng
nhi twong hoéa dau &n cao dat trén 60%. Chuing vi khuén dai dién B22.9 da dwoc xac dinh thudc chi Bacillus spp., Vi
khuadn gram dwong, c6 kha ndng hinh thanh mang sinh hoc tét nhat trong méi trudng cé bd sung glucose hodc
fructose, & nhiét do 37°C, pH 7.

T khéa: Mang sinh hoc, vi khuén, x& ly nwéc thai.

Isolation and Characterization of Biofilm-Forming Bacteria
for Application Potential in Wastewater Treatment

ABSTRACT

Biofilm is a complex structure that is formed by the adherence of living-organisms on their surfaces. The biofilm
has been well studied and effectively applied in various-different fields, particularly in solving polluted environmental
issues. This research aimed to find and identify the biofilm-forming bacteria which can be used in wastewater
treatment in trade villages. Total 23 strains of formed biofilm bacterium were isolated from 15 wastewater samples
collected from Khac Niem village (Bac Ninh province) where produced rice noodles by spreading on the agar LB
medium. There were strains, viz. B22.5, B22.8, B22.9, B22.10, B22.11, B22.18, and B22.20, were not only composed
of the highest ability to form biofilm but also resisted to four or five pathogenic bacterial strains. Additionally, 04
strains (B22.5, B22.9, B22.10, and B22.18) had a high emulsifying activity of biosurfactants with an emulsification
index above 60%. The complementary study of identifying the biological characteristics of representative strain B22.9
showed that this strain belongs to the Bacillus spp., which is gram-positive and having the ability to form a biofilm at
high temperatures. The optimum conditions for this strain to form biofilm are on LB medium adding glucose or
fructose as a carbon source at 37°C, pH 7, respectively.

Keywords: Biofilm, bacteria, wastewater treatment.
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truéng va bam dinh trén bé m#t chat nén
Mang sinh hoc (biofilm) 14 mot ciu tric (Dunne, 2002). Mang sinh hoc ¢6 thé dugc tao ra
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tl cac nhém vi sinh vat khac nhau bao gom vi
khudn, ndm méc, ndm men.. nhung phé bién
nhit van 14 vi khuén, cac nghién ctu da xac
dinh hau hét cac loai vi khuéin déu c6 kha nang
tao mang sinh hoc. Vi khuén c6 thé hinh thanh
mang sinh hoc trén cac loai bé mit moi truong
rén, 10ng hodc trén bé mat méi trudng ban 16ng.
Qua trinh hinh thanh mang sinh hoc xay ra
theo mét trat tu: bat dau bang su hap thu cac
hat dinh dudng hfiu co va v6 cd trén bé mit méi
truong; tiép d6 1a su bam dinh cta nhiing vi
sinh vat dau tién vao cac hat dinh dudng hiiu co
va v cd d6; nhiing vi sinh vat nay sinh trudéng
va sinh san tao thanh nhiing khuén lac dau
tién; sau cung la sy hinh thanh phtc hé mang
sinh hoc (Dang & Lovell, 2000). Sy hinh thanh
mang sinh hoc duge xem nhu la mot xu huéng
chung caa vi khuédn dé séng sét trong tu nhién
(O’Toole & cs., 2000), béi mang sinh hoc gitp
ching chong lai cac chat khang sinh, sat trung,
chong lai tac dong ctia mot sd kim loai néng, cac
cation va chat doc; dong thdi bao vé t&€ bao tranh
khoi nhiéu yéu t6 bat 1gi tit moi trudng nhu su
thay ddi d6 pH, btic xa tia cuc tim, 4p suét thaAm
th&u va sy kho han (Kokare, 2009).

Mang sinh hoc dang thu hat sy quan tAm
nghién ctiu va tng dung cia cac nha khoa hoc
trong nhiéu linh vuc nhu xt 1y nuéc thai, xi ly
sy cb tran dau, Gng dung trong y hoc va trong
bido quan thuc phdm, ting dung trong cong
nghiép dau khi nhim nang cao hé s6 thu héi
dau. Trong linh vuc xt 1y nuéc thai, hé thong
mang sinh hoc dugc phat trién dua trén coéng
nghé ma & d6, moéi truong rén dude thém vao dé
tao moi truong huyén phu lam bé méit bam dinh
cho cac vi sinh vat, tit d6 lam tang néng do vi
sinh vat ciing nhu giam ti 1é tap nhiém trong
mang sinh hoc, tao diéu kién thuan 1gi cho cac
qua trinh sinh hoc nhu phan huy, tich liy, hap
thu sinh hoc hoéc khoang héa sinh hoc. Cong
dong vi sinh vat trong mang sinh hoc phan huy
cac yéu t6 dinh dudng khac nhau nhu cac hgp
chat chtia phét pho, hop chat chiia nito, cac
nguodn vat liéu carbon ciing nhu 1a kha nang bay
cac tac nhan giy bénh trong nuéc thai. Khi cac
nhan td gdy 6 nhiém nudc bi loai bd thi nguén
nude sau d6 c6 thé dua vao moi trudng dé su
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dung cho nong nghiép hodc phuc vu cac muc
dich khac (Dhumadurai & Nooruddin, 2016).

Theo thong ké, lang bin Khic Niém (TP.
Bic Ninh) c6 150 ho lam bun, cong sudt trung
binh tit 5 dén 6 ta bun/hd/ngay. Ngudn nudc
thai tif qua trinh san xut bin dugc xa truc tiép
ra cong ranh, kénh muong ma khéng qua xu ly
véi téng luong nudc trén 3.000 m®/ngay, giy 6
nhiém khong khi, anh hudng dén stic khde con
ngudi va sinh vat xung quanh. Két qua phan
tich chat lugng nuéc thai lang nghé san xuit
bin Khic Niém ctia Chi cuc Bao vé méi trudng
tinh Bdc Ninh cho théy, cac chi tiéu co ban dé
danh gia chat lugng nuéec nhu COD, BOD, ham
lugng Coliform déu cao hon tiéu chuén cho phép
ti 20-30 lan (S6 TN&MT Béc Ninh, 2017). O
Viét Nam, nghién ctu tng dung mang sinh hoc
trong xu ly nudc thai cling da dude quan tam,
nhung kha nang tng dung va trién khai chua
cao. Mot trong nhiing nguyén nhin chinh la do
chua lya chon dude chung vi sinh vat phu hgp
dé t6i uu trong qua trinh tao mang sinh hoc.
Nghién ctiu nay duge dat ra nham tim kiém,
phat hién va t61 vu diéu kién tao mang sinh hoc
cia modt s chung vi khuén dinh huéng tng
dung trong xti Iy nuéc thai lang nghé.

2. PHUONG PHAP NGHIEN CUU

2.1. Phan lap vi khuin c6 kha nang tao
mang sinh hoc

MAu nudc thai sau khi thu thap dugc su
dung dé tién hanh phan lap vi khuén trén méi
truong thach LB 6 diéu kién nhiét do 37°C. Sau
khi phan 1ap, cac chtung vi khuén nay dudc
danh gia kha ning tao mang sinh hoc theo
phuong phap mé ta béi O'Toole & cs. (2000). Vi
khudn dudc nudi trong binh tam giac c6 thé
tich 100ml chéia 10ml méi trusng LB 1dng, lic
200 vong/phit & 37°C cho dén khi mat do té&
bao dat ODg, = 0,3-0,4. BS sung 100pl dich
nuodi cdy vi khudn vao ong eppendorf chiia
700ul méi truong LB 1ong, i 6 37°C trong diéu
kién tinh. Sau 24 gig, loai bo dich nuéi cdy khéi
ong eppendorf, bd sung 1ml dung dich tim két
tinh 1% dudc vao 6ng eppendorf va gifi § nhiét
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d6 phong trong 20 phut. Loai b6 dung dich tim
két tinh va trang ong eppendorf hai lan bang
nuéec cit, quan sat su bat mau caa cac t€ bao
bam trén thanh 6ng véi tim két tinh, mau nao
bit mau nhiéu thi mau vi khudn dé c6 kha
ning tao mang sinh hoc tot.

Mat do t€ bao trong mang sinh hoc tao ra
duge danh gia theo phuong phap ctia Morikawa
& cs. (2000) nhu sau: cac tinh thé tim bam trén
thanh eppendorf dugc hoa tan trong 1ml cén
70°, mat do t& bao trong mang sinh hoc dugc xac
dinh bang cach do @6 hap thu quang & buéc séng
OD;,, nm.

2.2. Anh huéng cta diéu kién nhiét do va
pH méi truong nudi cdy, nguon dinh dudng
carbon va nguén dinh dudng nito khac
nhau dén kha nang tao mang sinh hoc cua
ching vi khuan dugc tuyén chon

Chung vi khuéin ¢6 kha nang tao mang st
dung trong nghién ctiu (chung B22.9) dudc nudi
trong binh tam giac 100ml chta 10ml moi
truong LB 1éng, 14c 200 vong/phit & cac diéu
kién nhiét do 20°C, 30°C, 37°C, 40°C, 50°C va
60°C. Sau 24 gié nudi cdy, 100ul dich nubi cdy vi
khudn duge b8 sung vao Ong eppendorf chia
700ul méi truong LB 1ong, 1 6 20°C, 30°C, 37°C,
40°C, 50°C va 60°C trong diéu kién tinh. Sau 24
gid nudi cdy kha ning tao mang sinh hoc cua
ching vi khuén dudc xac dinh theo phuong
phap cia O’Toole & cs. (2000). Thi nghiém dugc
tién hanh tuong tuy dé danh gia anh hudng cta
pH mbi truong véi dai pH ti pH 5 dén 10. Gia
tri pH méi trudng duge xac dinh bing may do
pH dé ban (Martini Mi150). Dung dich NaOH
1N va HCI 1IN duge st dung dé diéu chinh gia
tri pH méi truong trong thi nghiém. Nghién ctiu
danh gia anh hudng cia ngudn dinh dudng dugc
thuc hién bing cach bd sung 1% cac ngudn
dudng
Fructose, Saccharose, Lactose) hodc 0,1% cac
nguén nitd khac nhau ((NH,),SO,, NaNO,,
KNO,, pepton, cao nim men) vao méi trudng cd
ban c6 pH 7, nudi cdy tinh & diéu kién 37°C
trong 24h sau d6 xac dinh kha ning tao mang

(Arabinose, Rhamnose, Glucose,

sinh hoc thong qua gia tri OD;,,.
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2.3. Danh gia kha nang tao chat hoat dong
bé mat

Phuong phap dudc thuc hién theo Nitschke
& cs. (2005): Cac chung vi khuén da tuyén chon
duge nudi trong méi truong LB 1ong, lic véi toc
d6 200 vong/phut & nhiét d6 37°C. Sau 24h, dich
nudi duge ly tdm véi téc d6 10.000 vong/phiit
trong 10 phiit, loai bd can t& bao, thu phan dich
néi. B6 sung 2ml dau &n vao 2ml dich vi khuén
thu duge sau khi ly tAm trong cac 6ng nghiém
nhd, dudng kinh lem. Vortex véi téc dd cao
trong 1 phut. Sau 24 gid, thuc hién do mtc do
nhii tuong héa. Kha ning tao thanh chat hoat
dong bé mat ciia cac chung vi sinh vat dudc
danh gia bang mtc d6 nhii tuong héa dau an
ctua dich nudi cdy té& bao sau 24 gid thi nghiém
thong qua chi s6 E24. Dich nuéi c&y vi khuén c6
kha ning nhii héa dau an dudc nhan biét khi
mau cuia dich nuéi cdy phia dudi chuyén sang
mau trang duc va 1am 16p dau an phia trén trén
xuét hién bot tring siia.

E24 (emulsion index) = [(chiéu cao cot nhii
tuong héa)/(téng chiéu cao cot)] x 100%

2.4. Phuong phap danh gia kha ning
khang khuan

Phuong phap dudec thuc hién theo De
Angelis & cs. (2006): Chung vi khudn tuyén
chon dugde nudi trong binh tam giac c6 thé tich
100ml chtta 10ml méi trudng LB 16ng, 14c 200
vong/phit gic 6 37°C. Sau 24h nudi cdy, 1ml
dich nuéi duge ly tAm 10.000 vong/phut trong 10
phit thu phan dung dich néi, Phan dung dich
néi nay dugde nhé vao giéng thach trén dia petri
da dudc cdy trai vi khudn kiém dinh, G qua dém
6 37°C. Thé tich dung dich nhé vao giéng la
100ul. Kha nang khang khuédn cua chuing vi
khuén tuyén chon dudc thé hién qua vong vo
khudn xudt hién quanh giéng thach.

AD=D-d

trong do6:

D: dudng kinh vong vé khudn (mm);

d: duong kinh 16 thach (mm);

lmm < D - d < 5mm: hoat tinh do6i

khang yéu;
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5mm < D - d < 10mm: hoat tinh déi
khang manh).

2.5. Pinh danh ching tuyén chon bang
phuong phap so sanh trinh ty gen ma hoa
16S rRNA

Gen ma hoéa cho ving 16S rRNA cta ching
dude tuyén chon duge nhan 1én bing ky thuat
PCR véi cap mbi 27F (5-
AGAGTTTGATCMTGGCTCAG-3) va 1492R
(- TACGGYTACCTTGTTACGACTT-3). San
phdm PCR sau d6 dudgc gti di giai trinh tu bang
phuong phap Sanger cai tién. Trinh tu hoan
chinh sau d6 dudc so sanh véi ngan hang dii liéu
Gene ctua NCBI bang céng cu BLAST. Nbi dung
nghién cu nay duge thuc hién tai trucong dai
hoc Duy Tan, Da Ning.

3. KET QUA VA THAO LUAN

3.1. Phan lap, tuyén chon cac chung vi
khuian c¢6 kha ning hinh thanh mang

sinh hoc

Tu 15 mau nuée thai thu thap tai cac dia
diém khac nhau tai lang bun Khic Niém-Béc
Ninh, trén méi truong LB, 23 ching vi khuén
da dudc phan lap va dugc ky hiéu lan lugt tu
B22.1 dén B22.23. Cac chung vi khuin nay sau
d6 duge st dung dé tién hanh xac dinh kha nang
hinh thanh mang sinh hoc. K&t qua cho thiy,
mau tim két tinh dudc phat hién trén thanh 6ng
nudi cta da s6 cac chung vi khuén phan lap
dugde, déng nghia véi viée trén thanh cac ong
nay c6 vi khuidn bam. Tuy nhién, lugng vi
khuidn bam trén thanh mdi éng lai khac nhau.
Diéu d6 chiing t0, da s6 cac chung vi khudn déu
c6 kha ning tao mang sinh hoc nhung kha ning
tao mang sinh hoc cia méi chiing 14 khac nhau
(Hinh 1).

Kha ning tao mang sinh hoc ctia cac chiing
vi khuéin da phan lap tiép tuc dude danh gia
thong qua ti 1& gitia gia tri ODgy, cia dich nudi
cdy dudc loai bé khéi ng eppendorf dé danh gia
mat d6 vi khudn séng tu do trong dung dich
nudi va gia tri OD;;, danh gia mat d6 vi khuén
tao mang sinh hoc bam trén thanh trong 6ng
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eppendorf. Gia tri ODg,/OD5,, cang nhd, chiing
t6 vi khudn c6 kha ning tao mang sinh hoc 16n
va ngudc lai. K&t qua nghién ctu thé hién trén
hinh 2 cho th4y, 07 chung phan lap B22.5,
B22.8, B22.9, B22.10, B22.11, B22.18 va B22.20
c6 kha niang tao mang sinh hoc toét véi ti 1&
0Dy, ,/OD;,, thap, lan lugt 1a 0,50; 0,57; 0,29;
0,36; 0,18; 0,42; 0,28. Trong d6, chung B22.11 ¢6
t1 16 ODyg,/OD5,, thap nhat véi gia tri 0,18 thé
hién kha ning tao mang sinh hoc t6t nhat. Gia
tri ODg,/OD5;, dudc xac dinh ciing tuong déng
v61 16p mang sinh hoc day déc bam trén thanh
trong 6ng eppendorf ciia chung B22.11 dudc thé
hién & hinh 1. Két qua nghién ctiu nay phu hgp
v6i nghién ctiu cia Hoang Phuong Ha & cs.
(2013), da phan lap va tuyén chon dugc 02
chting vi khudn tit cac mau nuée thai duge thu
thap tai Ha Noi ¢6 kha ning tao mang sinh hoc
16n 14 chung NLI-6 va NLI-7 véi gia tri
ODg,/OD;,, dat 14an lugt 14 0,38 va 0,32. Tac gia
Nguyén Quang Huy & Ng6 Thi Kim Toan (2014)
ciing da phan lap dudc 04 ching vi khuédn cb
kha n#ng hinh thanh biofilm manh trong s6 21
chtng vi khuén dudc phan lap tit nuée thai giau
phospho ¢ Ha Noi va Thanh Héa, bao gom cac
ching A4.2, A5.1, A5.2 va A5.3. Saori & cs.
(2009) da phan lap, tuyén chon dudc 06 ching
Pseudoalteromonas (SB-A1/A2, SB-B1, SB-E1,
SB-G1/G2) va 05 chung Vibrio (SB-G3/G4, SB-
H1, SB-11/12) c6 kha ning hinh thanh 16p mang
sinh hoc day ti mau bun ao nudi ca.

3.2. Kha ning tao chat hoat dong bé mit
cuia cac chung vi khuin c6 kha niang tao
mang sinh hoc cao

Bay chung vi khuén c6 kha nang tao mang
sinh hoc t6t nh&t dugc st dung dé danh gia kha
nang nhii tuong héa dau an, chiing nao c6 chi s6
nhii tuong héa cao thi kha ning tao chat hoat
dong bé mit cao. Két qua cho thay, trong s& 07
chung thi nghiém c6 04 ching gom B22.5,
B22.9, B22.10, B22.18 c6 kha nang nhi tuong
héa diu #&n cao, chi s6 nhii tuong hoéa cta 04
chiing nay 1an lugt 1a 72,97%, 69,44%, 68,75%
va 82,71% (Hinh 3). Két qua nghién ctu nay
cling phu hdp véi nghién ciiu cia Abraham & cs.
(2016) da phan lap dugc chung Acinetobacter
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M6 vira ¢6 kha nang tao mang sinh hoc vita cé
kha ning sinh chat hoat déng bé mit tot.

Chat hoat dong bé mat sinh hoc 1a hgp chat
trao d6i thi cAp khéng doc hodc c6 doc tinh thap
dugc sinh ra béi vi sinh vat nhu vi khudn, ndm
méc, ndm men trong mdi trudng nudi cdy chia
hop chat hitu co 1a nguén carbon (Wael & cs.,
2019). Nhiéu nghién ctiu da chi ra ring cac
phan tt chét hoat dong bé mét cé thé tao diéu
kién thuén lgi cho su gén két va phat trién cta

Nguyén Huy Thuan, D& Thj Hanh, Nguyé&n Xuan Canh

vi sinh vat trén mot bé méat. Béi ching lam
gidm stic cang bé mat va nho dé tang cudng kha
ning lan rong va bam dinh ctia vi sinh vat, hinh
thanh mang ndi hay mang bam dinh véi bé mét
ran. Pong thoi, chat hoat dong bé mit ciing tao
phtic v6i cidc phan ti kim loai ning, lam giam
doc tinh cho vi sinh vat trong moéi truong séng
cua ching. Nhu vay, chat hoat dong bé méit sinh
hoc ¢6 lién quan t6i kha ning tao mang sinh hoc

cua vi sinh vat.

Bzzs Bz2z10

B2z

B22.18 E22.1%

B22.20 B2221

Hinh 1. Mang sinh hoc ctia cac ching vi khudn phan lap hinh thanh trén thanh éng khi

nhuom bang tim tinh thé
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Cac chlng vi sinh vat

Hinh 2. Kha ning tao biofilm ctia cac chung vi khuin phan lap
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B22.5

B22.8 B22.9

B22.10

B22.11 B22.18 B22.20

N - ~ 2 A o 2 . A
Hinh 3. Kha ning nha héa dau in cua cac chung vi khuan

c6 kha nang tao mang sinh hoc cao

3.3. Kha niang khang vi sinh vat kiém dinh
cua cac chung vi khuin tuyén chon

Véi muc tiéu st dung cac chting vi khuén c6
kha ning tao mang sinh hoc dé ting dung trong
xt 1y nuée thai cling nhu gidm 6 nhiém méi
truong, cac ching vi khuén da tuyén chon duge
st dung dé danh gia kha ning déi khang véi
mét s6 ching vi khuédn c6 kha néng giy bénh
thuong xudt hién trong moéi truong nuéc thai
nhu Escherichia coli, Staphylococcus aureus,
Salmonella typhi, Aeromonas hydrophila va
Micrococcus sp. Hoat tinh d6i khang cta céc
ching vi khuén tuyén chon duge x4c dinh bing
phuong phap khuéch tan trén dia thach, dugc
mo ta nhu trong noi dung phuong phap. Két qua
cho th4y, cic chtng vi khudn nghién ctu déu cb
kha nang d6i khang véi cac ching vi khudn
kiém dinh. Tuy nhién, mdi ching vi khuén cé
kha ning tao mang sinh hoc khac nhau c6 kha
ning tc ché sinh trudng véi méi ching vi khudn
kiém dinh khéac nhau. Trong d6, chung B22.5 va
B22.8 tic ché sinh trudéng yéu véi cac ching vi
sinh vat kiém dinh. Chung B22.10 tc ché sinh
trudng manh véi cac chung Escherichia coli,
Staphylococcus aureus, Salmonella typhi va
Aeromonas hydrophila. Chung B22.18 c6 kha
nang tc ché sinh trudng tét véi cac ching
Escherichia coli, Aeromonas hydrophila va
Micrococcus sp. Chung B22.20 c6 kha ning d6i
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khang manh véi chung Staphylococcus aureus
va tc ché sinh trudng yéu véi 04 ching vi khudn
kiém dinh con lai. Trong khi d6, chung B22.11
c6 kha n#ng tc ché sinh trudng manh véi ca hai
chtng vi khuédn kiém dinh 1a Escherichia coli va
Staphylococcus aureus. Chung B22.9 c6 kha
nang tc ché sinh trudng yéu véi Escherichia
coli, Staphylococcus aureus va Salmonella typhi
nhung lai c6 kha ning tic ché sinh trudéng manh
véi cd hai ching Aeromonas hydrophila va
Micrococcus sp.

3.4. Anh huéng ctia didu kién nubi cay dén
kha nang hinh thanh mang sinh hoc cua
cac chung vi khuin tuyén chon

Cac két qua nghién ctiu bén trén cho thay
03 chung vi khudn gébm B22.9, B22.10, B22.18
viia ¢6 kha ning tao mang sinh hoc cao, viia cé
kha ning sinh chat hoat dong bé mit tot, vira c6
kha ning déi khang véi vi sinh vat kiém dinh
t6t va pho rong. Panh gia so bo vé hinh thai da
xac dinh, ca ba ching vi khuén duge lua chon
nay déu la truc khudn gram duong, c6 khuén
lac mau tring siia, nhin, bé mit khuén lac 16m.
Nghién ctiu ti€p theo nham xac dinh cac diéu
kién mai trudng thich hgp dé t6i uu héa viéc tao
mang caa cac ching da tuyén chon. Do 03 chiing
da lua chon c6 nhiéu dic diém chung nén ching
B22.9 dudc st dung lam ching dai dién cho céc
nghién ctu tiép theo.
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Bang 1. Hoat tinh khang vi khudn gay bénh cta cac chiung vi khuin tuyén chon (mm)

Chiing Chaing vi khuén kiém dinh

tuyénchon  Escherichia coli  Staphylococcus aureus  Salmonelia typhi  Aeromonas hydrophila  Micrococcus

B22.5 - - - - -
B22.8

B22.9

B22.10
B22.11
B22.18
B22.20

1
- w N -

N N o0 N AN

s B0 o

Salmonella typhi Aeromonas hydrophila

Micrococcus sp.

Hinh 4. Kha nang @c ch€ sinh trudng ctia 07 ching ¢6 kha ning tao mang sinh hoc
d6i véi cac chung vi khuin kiém dinh
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3.4.1. Anh huéng ciia nhiét dé va pH
méi truong

Chung vi khudn B22.9 dugc danh gia kha
n#ing hinh thanh mang sinh hoc 6 cac méc nhiét
@6 nudi cay 20°C, 30°C, 37°C, 40°C, 50°C va
60°C cting nhu trén méi trucng c6 pH tx pH 5
dén pH 10, viéc thuyc hién danh gia dugdc mo ta
nhu noi dung phuong phap.

Két qua cho thdy, ching vi khuidn B22.9 c6
kha ning tao mang sinh hoc t6t 6 diéu kién moi
truong c6 nhiét d6 tit 30°C dén 40°C va pH tit 5-9.
Tuy nhién, nhiét d6 va pH t6i wu dé tao mang
sinh hoc ctia chung nay 1a 37°C va pH 7 (Hinh
5). Trén thuc t& pH méi trudng nuéc thai lang
nghé thuong c6 pH thap, trong khi d6 kha ning

tao mang sinh hoc ciua ching B22.9 § pH5 va
pH7 ¢6 su khéc biét khong dang ké do d6 hoan
toan c6 thé st dung chiung nay khi tng dung dé
xt 1y nudc thai

Nghién citu cia Nguyén Quang Huy &Tran
Thiy Hang (2012) ciing cho thdy ching U1.3 va
U3.7 ¢6 kha ning hinh thanh mang sinh hoc t6t
4 diéu kién méi truong c6 nhiét do tu 30°C dén
40°C. Chung U1.3 ¢6 thé phat trién & nhiét do
cao trén 45°C. Nghién ctiu cua Kaustubh &
Vidya (2015) ciing cho thdy cac ching vi khudn
c6 kha n#ng hinh thanh mang sinh hoc t6t nhat
¢ diéu kién moi truong 37°C, 6 méi truong c6 pH
7 va pH 10 cic chting nay c6é kha ning sinh
trudng va hinh thanh biofilm tét.
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Nhiét d6 pH
Hinh 5. Anh huéng ctia nhiét dé va pH méi truong
dén kha ning tao mang sinh hoc ctia chung vi khuin B22.9
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Hinh 6. Anh hudng cha carbon va nitd trong méi truong
dén kha ning tao mang sinh hoc ctia chung vi khuin B22.9
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3.4.2. Anh huéng ctia méi truong dinh duéng

Vé6i muc dich danh gia, kiém tra diéu kién
moi truong dinh dudng phu hgp cho sy hinh
thanh mang sinh hoc cia ching B22.9 dé cung
cap thong tin cho nghién ciiu ting dung sau nay,
chiing B22.9 da dudc nudi trén cac moi truong
¢6 chitta ngudn dudng va nitc khac nhau, sau d6
xac dinh mtc d6 hinh thanh mang sinh hoc
thong qua chi s6 OD,,,. Két qua cho thiy kha
ning hinh thanh mang sinh hoc caa chung
B22.9 14 khac nhau khi nuéi trén cac ngudn
duong khac nhau, tuy nhién hiéu qua nhat van
14 trén nguon glucose va fructose (Hinh 6). Diéu
nay hoan toan phu hgp véi diéu kién méi truong
nuéc thai lang nghé, dic biét 12 nghé bun vi
trong mdi trudng c6 chta nhiéu tinh bot c6 thé
chuyén héa nhanh thanh glucose va fructose,
cung cip dinh dudng cho chiing B22.9. Véi két
qua xac dinh anh hudng ctia ngudn nito c6 thé
rd rang nhan thay su anh hudng caa cac nguén
nito khac nhau 1a khéng khac nhau dang ké déi
v6i1 viéc hinh thanh mang sinh hoc (Hinh 6), do
vay khi tng dung chung vi khuén nay, hoan
toan c6 thé tan dung cac nudn nits vo co sdn cé
trong moéi truong.

Nguyé&n Huy Thuan, D& Thj Hanh, Nguy&n Xuan Canh

3.5. K&t qua dinh danh chung B22.9

Gen ma héa 16S rRNA c6 tinh bdo thu cao,
dugc tng dung roéng rai trong viéc dinh loai vi
sinh vat. San phdm PCR 16s rRNA cta ching
B22.9 sau khi tinh sach dudc gti di giadi trinh
tu bang phuong phap Sanger. Trinh tu thu
duge sau d6 dudc so sanh mtc d6 tuong dong
v6i cac trinh tu trong ngidn hang da lién Gene
bing céng cu BLAST, két qua duge thé hién
trén hinh 7.

Két qua so sanh trinh tu cho thdy, ching
B22.9 c6 mtic d§ tuong dong cao ti 96-97% véi
trinh tu cac loai thudc chi Bacillus. Do vay,
Chung B22.9 dudc xac dinh 1a vi khudn thube
chi Bacillus. Pay 1a chi vi khuédn dudc biét dén
v6i nhiéu tng dung trong linh vuc xU 1y méi
truong. Tran DPtc Thao & cs. (2018) da ting
dung vi khuén Bacillus v6i mat 6 10° CFU/ml
dé xtt Iy nudc thai sinh hoat & ky tdc xa da cho
chdt luong nuée dau ra dat tiéu chudn QCVN
14:2008/BTNMT. Vi Thi Dinh & cs. (2018)
cing da phan lap dude chiung vi khuén
Bacillus subtilis TD tit mau nuéc thai tai nha
may gidy cé tiém nang tng dung trong xu ly
nude thai.

Bacillus strain B22.9

Bacillus sp. strain CBE330.AF 5

80%

96% Bacillus velenzensis strain 2656
Bacillus methylotrophicus strain Nk5-1
96%
96% Bacillus methylotrophicus strain RY1
o
4‘—Bacﬂlus velenzensis strain HSB1

97% Bacillus sp. strain BM1

96%

96%

96% Bacillus sp. strain WNO15
0

——— Bacillus sp. strain RIW5-5

Bacillus sp. strain BN2

Hinh 7. CAy phén loai chung B22.9
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4. KET LUAN

Trong nghién cttu nay, bay ching vi khuin
c6 kha ning tao mang sinh hoc t6t da duge phan
lap tt 15 mAu nudc thai duge thu thap 6 lang
bin Khéc Niém-Bic Ninh. Cac ching vi khuin
nay déu c6 kha nang do6i khang véi 4-5 chung vi
khuén kiém dinh. Trong s6 d6 da xac dinh 04
ching c6 kha niéng nhii tuong héa dau &n cao.
Déng thoi nghién ciu cling da xac dinh dudc
diéu kién moéi truong nudi cdy thich hop dén kha
niang tao mang sinh hoc cta ching vi khuén
B22.9 1a 6 nhiét @6 moéi truong 37°C, pH 7 va
ngudn dinh dudng cé chiia glucose hoic frutose.
Chung B22.9 da dugec xac dinh thudc chi
Bacillus spp.
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