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Phén 1ap va tuyén chon cac chiing vi khuan
sinh lipase tir nwoc thai nha hang
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Tom tiit:

Chit thai sinh hoat dang 1 van dé nan giai tai cac do thi 16n. Cac chit thai dang 16ng tir dich vu iin udng lau ngay
s& két vang trén mit nuwée, giy 6 nhiém méi truwong va lam tic nghén dong chay trong hé thong cong. Nghién ctru
nay nhiam chon lgc chiing vi khuin c6 kha niing sinh lipase cao, c6 thé sir dung dé xir Iy 6 nhiém do chét thai long c6
lipid tir cac nha hang in udng. Két qua phan lap dwoc 50 chiing vi khuin ¢6 hoat tinh lipase tir miu nwéc dwoe lay &
nha hang thudc cic khu vue tai TP H6 Chi Minh. Tién hanh sang loc dwa vao duwong kinh vong phén giai lipid, tuyén
chon dwoc 10 chiing c6 vong phan gidi 9-11 mm. Két qua dinh lweng cho thiy, chiing GV-04 va BT-06 dwoc phian
1ap tir miu nuée thai & khu viee quan Go Vap va Binh Thanh cho hoat d9 lipase cao nhit (GV-04 1a 0,3250 UI/ml,
BT-06 1a 0,3158 UI/ml). Két qua dinh danh cho thiy, hai chiing GV-04 va BT-06 lan lwot 1a Bacillus subtilis va
Bacillus amyloliquefaciens.
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Abstract:

Domestic waste is a problem in big cities. Liquid wastes from food and drink services can be clumped to form a fatty
layer on the water surface, causing environmental pollution and clogging the flow of the sewer system. This study
aims to select bacterial strains capable of producing highly active lipase that can be used to deal with pollution from
liquid waste containing lipids from restaurants. There are 50 strains of bacteria with lipase activity that have been
isolated from water samples collected at restaurants in Ho Chi Minh city areas. Screening based on the diameter of
the lipid degradation zone, 10 selected strains have a resolution ring of 9-11 mm. Quantitative results showed that
strains GV-04 and BT-06 isolated from wastewater samples in Go Vap and Binh Thanh districts areas showed the
highest lipase activity (GV-04 was 0.3250 Ul/ml, BT-06 was 0.3158 UI/ml). The identification results showed that the
two strains, GV-04 and BT-06, were Bacillus subtilis and Bacillus amyloliquefaciens, respectively.
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1. Ddt van de

Theo cac nghién clru ciia Pai hoc Arizona (Hoa Ky) vé
ty 18 rac thai trong nha hang, dau m& chiém tir 9,55% tGi
11,3% tong s6 lwong thyc pham nhéap vao [1]. Cac chét thai
dau m tir thyc pham thira c6 thé gay tic nghén dudng cong,
gdy ra cac mui hoi thdi, kich thich su ting truong cta vi sinh
vat gdy hai [2]. Cac phuong phap xir Iy dau m& trong nuée
thai bang vat Iy nhu str dung cac thiét bi danh tan ma, hut
b6 md; hodc xir Iy bang phwong phap hoa hoc dé pha vo
16p dau mé rdi xa vao méi truong. Tuy rang, bién phap nay
hiéu qua va dé tim kiém hoa chat, xir Iy nhanh nhung lai tén
kém. Ngoai ra, cac hop chit nay rat doc hai cho con ngudi
va gy 6 nhiém moi trudng. Str dung vi sinh vat xir Iy nuée
thai 1a giai phap ma con nguoi dang huéng dén, dé giap moi
treong sach hon. Pay cling la giai phap than thién vdi moi
truong. Vi sinh vat c¢6 kha ning s dung dau m& thira lam
ngudn dinh dudng, phan hily hoan toan va gitp loai bo 16p
dau mé& co trong dudng dng [3].

Hau hét lipase vi khudn c6 ngudn gbc tir cac loai thude
Bacillus [4, 5]. Mot s6 khac tir cac chi Acinetobacter,
Alcaligenes,Burkholderia, Chromobacterium,Pseudomonas
[6, 7]. Nhiéu loai trong cac chi nAm Aspergillus, Candida,
Humicola, Mucor, Penicillium, Rhizopus va Yarrowia sinh
lipase manh, dugc nghién cttu va ing dung & céac linh vuc
khéac nhau [8]. Véi sy da dang 16n vé dic tinh, kha nang
xuc tac hinh thanh nhiéu lién két ester khac nhau, cac lipase
vi sinh vt 1a d6i tuong hip din cho nhing tmg dung cong
nghi€p. Hién nay, cac nha khoa hoc da thuc hién cac nghién
ctru dé dua cac enzyme hoat dong trong didu kién pH kiém
vao nhiéu linh vuc cong nghiép khac nhau, dac biét 1a cong
nghiép san xudt chét tiy rira va xir Iy méi trudng [9].

O Viét Nam, mot sb nghién ctru vé lipase da dugc bao
cdo. Tac gia D.M. Lam va cs (2012) [10] da phan 1ap ching
vi khuan sinh téng hop lipase tr nude thai va khao sat hoat
tinh lipase cua 102 ching Pseudomonas. T.D. Khoa va cs
(2011) [11] da nghién ctru thu nhan va thir nghiém hoat tinh
lipase trén 10 chung Bacillus. D.M. Lam va cs (2012) [10]
da phan 1ap 250 chung Bacillus tir rung ngdp man, chon ra
8 chung c6 kha nang sinh lipase kiém, hoat dong 6 pH 9 va
noéng d6 mudi 3%. T.T.B. Lan va cs (2012) [12] d& nghién
cuu viéc su dung enzyme lipase tt Candida rugosa va
Porcine pancreas x0c tac phan (mg transester hoa dau dira.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

Bén mau nude thai duoc thu & cubi duong xa thai hodc
bé ling nude thai tai cic nha hang & 4 quan: Phii Nhuan
(PN), Go Vép (GV), Binh Thanh (BT), Tha BPuc (TD).

%HI\?GCI:-IE 67(1) 1.2025

s Khoa hoc Tu nhién | Khoa hoc su séng; Khoa hoc Ky thuat va Céng nghé | Cng nghé sinh hoc cdng nghiép

Phuong phép liy mau duoc quy dinh & TCVN 5999:1995
(ISO 5667/10: 1992) vé chat luong nudc - 1dy mau - hudng
dan ldy mau nude thai.

2.2. Phwong phap nghién cvu

Phdn Idp vi khudan cé kha néng sinh lipase: Cac mau
nudc thai dugc pha lodng toi ndng d6 thich hop dé phén lap
0 37°C trong 48 giod, trén moéi truong TBA (Tributyrin agar)
[13]. Céac khuan lac xuat hién vong phéan giai xung quanh
dugc tuyén chon dé tiép tuc sang loc bang phuong phap
dinh tinh va dinh luong, nham xéc dinh hoat tinh enzyme.
Thanh phan méi truong TBA duoc liét ké & bang 1.

Bang 1. Thanh phan méi trwdng Tributyrin agar phan lap vi khuén.

Thanh phén Nong dd (g/1) Thanh phin  Ndng dd (g/l)
Peptone 5 K,HPO, 0,5
Tributyrin 10 KH,PO, 0,5

Cao ndm men 3 Agar 15
Ammonium nitrate 10 pH 7,5-8,0

Phuwong phap dinh tinh xac dinh kha nang sinh lipase:
Dich vi khuan nudi cay sau 48 gio trén moi trudng Lysogenia
Broth (LB) long (peptone 10 g/l, cao nam men 5 g/1, NaCl 10
g/l) c6 bd sung 1% dau olive duoc nhii hod. Sau do, hut 40
ul dich khuén sau khi lic ting sinh 1én gidy loc duong kich
1,5 cm trén dia moi truong thach TBA, do duong kinh vong
phan giai sau 48 gio.

Phuwong phap dinh luwong xac dinh kha nang sinh lipase:
Sir dung phuong phip do quang phd hip thu véi co chat la
p-nitrolphenyl palmitate (p-NPP) & budc song mat do quang
(OD) 410 nm [14].

Bdc diém hinh thai va sinh héa: Céc chung duoc lya
chon d3 dugc kiém tra hinh thai, sinh héa nhu kha nang di
dong; thir nghiém kha nang sinh H,S va kha nang sir dung
duong trén moéi truong TSI (Triple-sugar iron agar); kha
nang chuyén ho4 citrate, san xut indole, hoat tinh oxidase,
kha nang chiu man va hinh thanh ndi bao tir [15].

Binh danh bcing sinh hoc phdn tir: Mau vi khuén duoc
gtri dinh danh tai Phong Thi nghiém vi sinh thudc Vién Sinh
hoc Nhiét doi. Phuong phéap phan tich dua vao trinh tu gen
16S rDNA duoc nhan 1én bang ky thuat PCR v6i cap moi
27F (5’ AGAGTTTGATCCTGG CTCAG3’) va 1492R (5'-
GGTTACCTTGTTACG ACTT - 3°). Sir dung phan mém
BLAST dé so sanh muc d6 twong dong cta chudi trinh tir
vung 16S rRNA voi dir liéu trén ngan hang gen ciia NCBI
(National Center for Biotechnology Information) dé xac
dinh tén loai ciia ching vi khuan [15].
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X Iy 56 liéu: Tét ca cac thi nghiém duoc thyc hién 3 lan
dé 14y gié tri trung binh. Két qua dwoc xir Iy théng ké bang
phan mém Statgraphics Centurion XV dé kiém tra sy khac
biét gitra cac két qua thu dwoc & mirc ¥ nghia 0=0,05.

3. Két qua va ban luan

3.1. Két qud phén lgp cdc chiing vi sinh vit cé khi
nang sinh lipase

Két qua phén 1ap ¢ ndng d6 10, 10-° thu duoc 50 ching
vi sinh vat c6 duong kinh vong phan giai khac nhau trén
moi truong TBA. Trong d6 c6 10 chung vi sinh vat c6 vong
phan gidi cao tor 9 mm trd [én. Cac ching nay s€ dugc lam
thuan, giit gidng va tién hanh cac thir nghiém tiép theo. Trén
hinh 1 1a cac hinh anh mét sb khuén lac dic trung trén moi
truong phan 1ap TBA.

Hinh 1. Cac chiing vi sinh vat c6 kha nang phan giai lipid phan lap dwoc
& 4 khu vwe. GV: Go Vép; BT: Binh Thanh; TD: Tha Btrc; PN: Phd Nhuan.

3.2. Két qua kiém tra cdc dic tinh sinh hod

Céc chung dugc chon lgc dugc nhudm gram va tién
hanh thir nghiém céac phan tmg sinh héa co ban, dé phéan loai
s0 bo cac chung vi khudn. Bang 2 thé hién két qua nhuom
gram cua 10 chung vi khuén duoc chon, quan sat dudi vat
kinh 100X.

Két qua nhugm gram cua 10 ching duoc khao sat, tit ca
déu c6 hinh que dai kich thudc dao dong 1-3 um. Trong do,
c6 4 chung gram 4m va 6 ching gram dwong, 4 ching xép
chudi dai va 6 chung 1a cac té bao don.

Bang 2. Mé ta hinh dang té bao cua 10 ching vi sinh vat dwéi vat kinh

Két qua kiém tra cac dic tinh sinh héa duogc thé hién &
bang 3. Ca 10 chung déu c6 kha ning di dong, phat trién
dugc trong moi truong hiéu khi va c6 phan tng oxidase
dwong tinh. C6 6 ching c6 kha niang phat trién trong moi
truong ky khi, 7 ching c6 phan g Citrate duong tinh, 8
chung c6 kha nang sinh bao tir, 2 ching c6 phan tng Indole
duong tinh. Hau nhu cac ching dwoc phan 1ap khong sir
dung dugc Lactose va Sucrose (9/10 chung) va c6 2 ching
khong st dung dugc glucose.

Bang 3. Két qua thir nghiém céc dic tinh sinh héa clia 10 chiing vi sinh
vat.

16 Cic dic tinh sinh héa
n
m%“ Db HK KK CT BT Indole I8t - Oxidase
Glu  Lac&Suc
GV-02 + + - -+ 5 + 5 +
GV-04 ++ + + -+ - + = +
GV-10  +  + + o+ - = = = +
GV-12  ++ + o + - + o +
TD-02 ++ + + o+ - - + = +
TP-06 ++ + + o+ o+ + + + +
BT-06  ++ T + 4+ A - + - +
PN-03  ++ + -+ o+ + + 5 +
PN-08  + + - - + - - o +
PN-09 +++ 4+ + + 4+ - + - +

DB: di dong; HK: hiéu khi; KK: ky khi; CT: citrate; BT: bao t&; Glu: glucose;
Lac&Suc: lactose & sucrose; ISI: triple sugar iron.

Dich tang sinh vi khuan sau khi nuéi cay 48 gio trong moi
trudng LB v6i cac ndng do NaCl 1a 0, 5, 10 va 15%, duoc
xac dinh bang may do quang phd LaMotte & budc song 600
nm, dé nghién ctru anh huong ciia ndng d6 NaCl dén sy sinh
truong cua vi khuan. Sy sinh trudng ciia cc chung vi sinh vat
duoc thé hién trong bang 4.

Bang 4. Két qua mat do quang cua 10 chiing vi sinh vat & cac néng dé
muéi khac nhau.

A A Ao
Nong do muoi

Tén miu
100X. 0% 5% 10% 15%
SIT Ténmiu Mé GV-02 1,88%0,0011  1,25°40,0016  1,24%+0,0041  1,24%+ 0,0041
1 GV-02 Gram Am, té bao que, ngén khoang nho hon 1 pm, don I¢. GV-04 1,74%20,0087  0,85+0,0017  1,22%40,0123  0,01%0,0000
- B . Ly 74 e et |
2 GV-04 Gram duong, t€ bao que, ngan khoang 1,5-2 pm, don 1é. i LAY L0 e L L LGty
s D : GV-12 1,52040,0000  1,00%£0,0020  0,9820,0040  0,03%+0,0002
3 GV-10 Gram duong, t€ bao que, ngan khoang 1 pm, don 1¢.
. (L o s TP-02 1,45=0,00046  1,448+0,0090  0,69:40,0015 0,010,001
4 2p) & ba 4n khoang 1 :. :
av Gram duong, té bao que, ngan khodng | pm, don [¢ TD-06 142400087 12300173 084200029  0,01%0,0001
o T G, de by s, gt by 09 i e . BT.06 1339200027 122400009  099::0,0003  0,01%:0,0003
6 Tb-06 Gram ém, te bao que ngén, dai khoéng 1,5—2 pm, don 1é. PN-03 1,018%0,0012 1,57&0,0137 0,87‘:&0,0026 0,01°i0,0003
7 BT-06 Gram duong, t¢ bao que dai, 2,5-3 um, xép chudi. PN-08 1,9840,0243  1,49%0,0008 1,24%+0,0006  0,01%£0,0001
8 PN-03 Gram am, t€ bao que, ngdn khoang 1,5-2 pm, xép chudi. PN-09 1,805£0,0019  1,30*£0,0021  0,05%+0,0055  0,01£0,0000
9  PN-08 Gram duong, t€ bao hinh que, dai 2-4 um, xép chudi. Trong clng mét cdt, cac gia tri duoc danh déu béi cac chi cai gibng nhau
10 PN-09 Gram duong, té bao que, dai khoang 2-3 pm, xép chudi. thi sy khac nhau khéng c6 y nghia vé& mét thdng ké theo phan tich ANOVA
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Kha nang chiu man ctua 50 chiung vi sinh vat phan lap
duoc tir 4 mau nudc thai nha hang duoc danh gia qua gia tri
OD600 nm, sau khi nudi cdy trong méi truong LB 10ng c6
chira cac ndng d6 mudi tuong tng 13 0, 5, 10 va 15% sau 48
gio. Tat ca 10 chung phan 1ap dugc déu co kha ning thich
nghi va phat trién & tat ca cac nong do mudi tir 0-10 %. Gia
tri OD, ~cua cac chung vi sinh vt bién thién qua cac ndng
d6 mudi khac nhau. Trong d6, c6 2 ching GV-02 va GV-10
¢6 kha nang chiu man & néng d6 mudi 15%.

3.3. Phuwong phap dinh tinh khd nang sinh lipase

Dich vi khudn dugc cdy tir dng nghiém vao méi trudng
LB léng c6 bd sung 1% dau olive dugc nhii hoa, lic trong 48
gio. D6 dia moi truong TBA, dit gidy loc tron, duong kinh
1,5 cm dd dwoc hap khir trung vao dia méi truong TBA.
Dung pipet hat 0,004 ml dich khudn sau khi lic ting sinh
1én gidy loc, sao cho dich khuan khong tran ra ngoai moi
truong. Sau 48 gio do duong kinh vong phan giai. Két qua
duoc thé hién trén bang 5.

Bang 5. Két qua dinh tinh kha ning sinh lipase bing phwong phap do
vong phan giai ctia ching vi khuan phan 1ap trén méi trwong TBA.

S6 thir twr Chiing Puwong kinh vong phan giai (mm)
1 GV-04 11,674 0,577
2 GV-10 10,67%+0,577
3 BT-06 10,00°°+0,577
4 GV-02 9,67°+0,577
5 TD-06 9,67°+0,577
6 PN-08 9,33%+0,577
7 TD-02 9,33%+0,577
8 PN-03 9,33411+0,577
9 GV-12 9,00¢"¢£0,000
10 PN-09 9,00¢"£0,000

Trong cting mt cdt, cac gia tri duoc danh d&u bdi cac chi cai gibng nhau thi
s khac nhau khéng co y pghTa vé mit thong ke, cac chi cai khac nhau thé hién
su khac biét cé y nghia thong ké theo phan tich ANOVA (0=0,05).

Két qua nghién ctru nay hoan toan phu hop va c6 su tuong
ddng v4i mot sd nghién ctru da dugc cong bd trude do. C.T.
Hou va cs (1992) [16] da 1am mot nghién ctru tong quan vé
kha ning sinh lipase tir 1229 vi sinh vét, bang phuong phap
do vong phan giai trén dia thach, bao g6m nhiéu chi va loai.
Khoéng 25% chung c6 xét nghiém duong tinh véi lipase.
Nhiing ching lipase duong tinh tiép tuc dugc phan thanh ba
loai theo hoat déng cuia enzyme: chung sinh lipase tdt, vira
va yéu c6 vong phan giai co duong kinh 1an luot 13 10, 7,5
hodc 5 mm. D.M. Lam va cs (2012) [10] da nghién ctru kha
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nang sinh lipase cua cac ching Bacillus, tic gia da phan lap
duogc 8 chung vi khudn c6 duong kinh vong phan gidi dao
dong tir 16 dén 21 mm.
3.4. Phuwong phadp dinh lwong khd nang sinh lipase
Dich tang sinh vi khuan duoc do lugng kha ning sinh
lipase str dung phwong phap do quang phd hip thu véi co
chat 1a p-nitrophenyl palmitate (p-NPP) ¢ budc song OD
410 nm. Két qua dugc trinh bay & bang 6.
Bang 6. Két qua dinh tinh kha ning sinh lipase.

Chiing Gi4 tri UI/ml Chiing Gi tri UI/ml
GV-04 0,33%£0,0003 TP-02 0,20%0,0006
BT-06 0,32+0,0001 PN-08 0,20:£0,0001
GV-10 0,26:+0,0001 GV-12 0,20%:0,0001
GV-02 0,25%+0,0002 PN-03 0,200,008
TP-06 0,23+£0,0015 PN-09 0,180,0004

Trong cung mdt cdt, cac gia tri duoc danh déu bdi cac chiv cai gibng nhau thi
sw khac nhau khéng co y pghia ve mat thong ké, cac chir cai khac nhau thé hién
su khéc biét c6 y nghia thong ké theo phan tich ANOVA (0=0,05).

Két qua & bang 6 cho thay, 10 chung vi sinh vét ¢ hoat
tinh tir 0,18 dén 0,33 IU/ml sau 24 gid nudi cdy, so sanh
v6i mot s6 nghién ciru cia D.M. Lam va cs (2012) [12]
nghién ctru tuyén chon Bacillus sinh lipase kiém tir rimg
ngap min, két qua ciia nghién ciru c6 8 ching c6 kha ning
phan giai lipid (chiém 2,4%) trong tong s6 250 ching thir
nghiém, voi hoat dg lipase dao dong tur 0,03 dén 0,15 U/
ml. Két qua cho théy, 10 chung vi sinh vat phan 1ap duoc
¢6 kha niang biéu hién hoat tinh lipase tir 0,1789 Ul/ml dén
0,3250 Ul/ml 1a kha cao.

3.5. Dinh danh chung vi sinh vt b(ing sinh hoc
phén tir

Dinh danh 2 ching vi sinh vét c6 gia tri UI t 0,3 Ul/ml
trd 18n, 1a chung c6 ky hiéu ma hoa GV-04 va BT-06 bang
phuong phéap gidi trinh tu gen 16S RNA.

Két qua chay PCR cho thdy, ching BT-06 cho san phim
dai 1439 cap base. S6 nucleotide loai A va T chiém 42,95%,
s6 nucleotide loai G va C chiém 53,03%. Két qua phan
tich brimg BLAST cho théy, trinh ty doan gen 16S rRNA
ctia chung BT-06 c¢6 d6 twong dong 100% vdi loai Bacillus
amyloliquefaciens. Ching GV-04 cho san pham PCR dai
1458 cap base. S6 nucleotide loai A va T chiém 43,48%
va s6 nucleotide loai G va C chiém 52,67%. Két qua phan
tich bang BLAST cho thdy, trinh tw doan gen 16S rRNA
ctia chung GV-04 ¢6 d6 twong dong 100% véi loai Bacillus
subtilis (hinh 2).
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—————(1)GV-04
0,00
10
0,00

b———————(2)Bacillus subtilis MT218329.1
0,00
11
0,02

————(3)BT-06
0,00

0,02 (4)Bacil OP143931.1
0,00
14/ (7 ilus KF535132
002 0,02
5)B. MN203715
0,00
12|
0,04
L (6)Bacillus cereus KF751578
0,00
8)G FN428647

Hinh 2. Vj tri phan loai ciia chung GV-04 va BT-06 va cac loai c6 ho hang
gan nhau (theo phan tich trinh tw gen ma héa 16S rRNA).

4. Két luan

Qua trinh phan lap mau nudc thai cta 4 nha hang & 4 khu
vue Go Vép, Binh Thanh, Thu Puc va Pha Nhuan thu duoc
50 chung vi sinh vat c¢6 kha nang sinh lipase. Thi nghiém
dinh lugng kha nang sinh lipase cia 10 chung vi sinh vat
c6 vong phan giai tr 9 mm tr¢ 1€n thu duogc hoat do Ul/ml
thdp nhat 1 ching PN-09 0,1760 Ul/ml, cao nhét 1a ching
GV-04 ¢6 gia tri Ul/ml 1a 0,3250 Ul/ml.

Dinh danh hai ching c¢6 hoat d§ Ul/ml cao nhat, két qua
dinh danh GV-04 1a Bacillus subtilis va BT-06 1a Bacillus
amyloliquefaciens, véi mic do twong ddng cao so voi cac
trinh ty lién quan trén GenBank.

Két qua ciia nghién ctru ¢ thé dwoc s dung dé thir
nghiém san xuat ché pham vi sinh c6 kha ning sinh lipase
str dung trong xir Iy dau mé tir rac thai sinh hoat. Tir d6, m&
ra co hoi sir dung phuong phép vi sinh an toan dé xir Iy 6
nhiém méi truong.
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