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TOM TAT

Ché bién thity san la nganh cong nghiép gop phan dam bao nguon
thwe pham cho dia phirong, trong miede va xudt khdu. Tuy nhién,
nuoc thai ché bién thiy san chira nhiéu chdt hitu co, trong dé cé
lipid, can dwoc xur Iy ding cdch aé khong gdy 6 nhiém méi truong.
Tir cde mdu nude thai ché bién tom va cd da tron, 19 dong vi khudn
co kha nang phan gidi llpzd da dwgc phan lap, trong do, 4 dong
LF2, LF4, LS3 va LS4 ¢6 hoat tinh lipase cao nhat ¢ thoi diém 48
gio nudi cdy trong moi truong khodang 16i thiéu ¢6 bé sung 1% dau
huéng dwong. Dong vi khudn LS4 c6 hoat tinh lipase cao nhdt
trong méi truong pH trung tinh, dat 47,19 U/mL. Két qua so sanh
trinh t gen 16S-rRNA va ddc diém sinh héa chimg 16 dong vi
khudn LS4 thuoc loai Aeromonas hydrophila nén dwoc dinh danh
la Aeromonas hydrophila LS4.

Tir khéa: Aeromonas hvdrophila, lipase, lipid, nudc thai ché bién
thuy san

ABSTRACT

Seafood processing is an industry contributing to food supply for
local consumption, domestic markets, and export. However,
wastewater from seafood processing contains a high amount of
organic compounds such as lipids, which should be properly
treated to avoid environmental pollution. From wastewater
samples collected at a shrimp and catfish processing factory, 19
lipid-degrading bacterial isolates were obtained, of which LF2,
LF4, LS3, and LS4 exhibited the highest lipase activity at 48 hours
of cultivation in minimal medium supplemented with 1% sunflower
oil. The isolate LS4 showed the highest lipase activity under
neutral pH conditions (47.19 U/mL). Sequence analysis of the 16S-
rRNA gene and biochemical characterization of LS4 confirmed
that the isolate belongs to Aeromonas hydrophila and was
designated as Aeromonas hydrophila LS4.

Keywords: Aeromonas hyvdrophila, lipase, lipid, seafood

processing wastewater
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1. GIOI THIEU

Ché bién thiy san la mot trong nhitng nganh
cong nghi€p quan trong va phat trién nhanh. Theo
b4o cdo cua TH chirc 'Nong luong Lién Hiép Quoc
(FAO), nganh ché bién thuy san toan cau la ngudn

cung cép thyc pham chinh cho hang tridu ngudi trén
thé giéi, dat doanh thu khoang 1.200 ty USD vao
ndm 2022 (FAO, 2022). Ché bién thiy sin khong
chi lam tang gia tri tur ngudn tai nguyén thuy san ma
con gop phan vao viéc phat trién kinh té dia phuong,
dic biét ¢ cac qudc gia ven bién nhur Viét Nam. Mac
du ché bién thuy san mang lai nhiéu loi ich kinh té,
nhung ciing d6i mit véi cac van dé vé méi truong
do nudc thai ché bién thuy san chira phin 16n cac
cht thai hitu co, trong d6 ¢6 lipid. Lipid khong tan
trong nuéce o thé tao vang lipid trén mat nudc lam
giam nong dd oxy hoa tan trong nudc, anh hudng
dén doi song ciia cac dong vat thiry sinh (Fitzgerald
et al., 2020). Su tich tu lipid ciing c6 thé dan dén tic
nghén duong 6ng, 1am giam hiéu sut ciia qua trinh
xur ly nuée thai (Liu et al., 2018).

DPé giam thiéu lipid trong nudc thai, nhiéu
phuong phap xir Iy da dugce nghién ctiru va ap dung.
Trong d6, xir Iy sinh hoc str dung vi sinh vat c6 kha
nang tong hop lipase dé phéan huy lipid thanh cac san
phim khong gay hai dugc quan tim nghién ciru va
mg dung. Cong nghé nay co thé bao gdm hé théng
loc sinh hoc hodc bé sinh hoc c6 tac dung phan hity
lipid (Chinh, 2021). Céc vi sinh vat da dugc chung
minh c¢6 kha ning téng hop lipase nhu vi khuén
Klebsiella sp. (Bhatia & Sharma, 2012), Bacillus sp.
(Kumar et al., 2003), Pseudomonas sp. (Liang et al.,
2018), Rhodopseudomonas sp. (Nhi va ctv., 2020)
hodc ndm Geotrichum, Penicillium, Aspergillus va
Rhizomucor (Muira & Yamane, 1997).

Pdng bang song Ciru Long (PBSCL) 1a ving
nudi tréng thuy san 16n, trong do, Céan Tho 1a mot
trong nhing khu vuc trong diém vé ché bién tom va
c4 da tron. Theo Hiép hoi Ché bién va Xuat khau
Viét Nam, Can Tho (sau khi sap nhap v6i Hau Giang
va Soc Trang) c6 khoang 60 co s va nha may ché
bién thity san. Lipid trong nudc thai ché bién thiry
san dugc xir 1y vat 1y bang cach vot cac vang lipid
ndi trén mit nudc. Theo Quy chudn k¥ thuat qudc
gia vé nudc thai ché bién thuy san (QCVN-32-
1:2019/BNNPTNT) thi tong ddu m& dong, thuc vat
trong nudc thai sau khi xir Iy khi xa ra ngudn nude
dugc ding cho muyc dich cip nudc sinh hoat 1a 10
mg/L. Hién nay, viéc ung dung bién phap sinh hoc
dé xtr 1y chét thai chura lipid van con han ché. Chinh
vi vy, nudce thai ché bién thuy san ciing 13 van dé
dugc quan tdm nghién ctru dé giam thiéu 6 nhidm
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mdi truong. Mic di di c¢6 nhiéu cong bd vé vi sinh
vét c¢6 kha ning tong hop lipase nhung cho dén nay,
cac nghién ctru vé& xtr 1y sinh hoc lipid trong nuée
thai ché bién thily san @ DPBSCL rat han ché. Vi vy,
nghién ciru nay dugc thyc hién nhim phan lap va
tuyén chon cac dong vi khuan ban dia c6 kha ning
phan giai lipid 1am tién d& cho cac nghién ctru tmg
dung xtr 1y lipid trong nudc thai.

2. PHUONG PHAP NGHIEN CUU

2.1. Thu miu

Mau nudc thai du ra va mau nude thai cia bé
hiéu khi dugc thu tai h¢ thong xir Iy nudc thai ché
bién tom va ca da tron thugc Khu cong nghiép Tra
Néc, thanh phd Can Tho. Mau duge thu trong chai
nhua vo trung, sau do mau duge bao quan lanh va
chuyén vé phong thi nghiém Sinh hoc Té bao va
Phén tir, Khoa Sinh hoc, Truong Khoa hoc Ty
nhién, Pai hoc Can Tho dé tién hanh phan lap vi
khuan.

2.2. Phéan 1p vi khuén cé khi ning phan
giai lipid

Chon loc vi khudn: Quy trinh 1am giau mat s vi
khuén duoc thue hién theo mé ta cua Cipinyté et al.
(2009). Chiing 5 mL mau nuéc thai vao binh tam
giac 100 mL chira 45 mL mdi truong gdbm 1 g/L dau
huéng duong, 0,5 g/L (NH4)2SO4, 0,1 g/L MgSO,,
0,5 g/lL KHyPO4, 0,1 g/L CaCl, va 1 g/L cao nam
men. Miu dugc nudi cay trén may lic tron vai toc
d6 200 vong/phut ¢ nhiét d6 phong thi nghiém. Sau
1 tuan nuodi cdy, 5 mL dung dich huyén phii vi khuan
duge chuyén vao moi trudng tuong tw, vi khuan
phan giai lipid duoc chon loc bang cach nudi cdy 1
tuan va tiép tuc chuyen huyen pht vi khuan 14n 2 va
lan 3 trong 2 tuan lién tiép.

Phan lgp vi khudn: Sau 3 1an chon loc, mau duoc
dé yén 30 phit, sau d6 pha lodng huyén phu vi khuan
dén 107 (h¢ s6 pha lodng 10 1an). Tiép theo,100 pL
huyén phu cta timg d6 pha lodng dugc hit va trai
1én méi truong thach Tween 80, mau duge G ¢ 32°C.
Moi truong thach Tween 80 1a moéi truong tuong tyr
nhu mdi trudng st dung dé chon loc vi khuan nhu
da trinh bay ¢ trén, tuy nhién, dau huéng duong
dugc thay bang Tween 80 (1% v/v). Qua 72 gio,
nhing khuan lac rdi rac, khac nhau vé hinh thai, lam
duc moéi trudng xung quanh khuan lac dugc phan lap
thuan bang phuong phap cdy ria trén moi truong
thach Tween 80 (C1p1nyte et al.,, 2009). Sau do, cac
khudn lac duoc tiép tuc cdy ria de lam rong trén moi
truong TSA. Nhing dong vi khuan thuin duoc mo
ta hinh thai khuan lac sau 3 ngay nudi cy trén moi
truong TSA va xac dinh Gram. Gram dugc xac dinh
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nhanh bang phuong phép String test theo mé ta cua
Dash and Payyappilli (2016). Té bao cta cac dong
vi khudn phéan giai lipid tiém ning dugc nhudém
Gram bang phuong phap truyén thong theo mé ta
ciia Anh (2006) dé quan sat hinh dang va do kich
thudc té bao & d6 phong dai 1000X dudi kinh hién
vi quang hoc.

2.3. Khdo sat kha nang phan gidi lipid cia vi

khuén phén 1ap

Chudn bi huyén phit vi khudn: Céac dong vi
khuén dugc phan 1ap tir két qua & Muyc 2.2 dugc sir
dung dé danh gia kha nang phan giai lipid. Ching
mot khuén lac cua mdi dong khuén vao 4 mL méi
truong TSB. Vi khudn dugc nudi cdy trén may lic
tron véi toe do 200 vong/phit trong 24 gio. Sau do,
1,8 mL dich huyén phu vi khuan sau nuéi cay duoc
hut va cho vao eppendorf 2 mL, ly tam mau & 4°C
v6i van toc 13.000 vong/phut trong 10 phut. Tiép
d6, phan dung dich phia trén duoc loai bo va phan
sinh khéi té bao dugc rira 3 14n bang dung dich NaCl
0,9% (w/v). Huyén phu vi khuén dugc hiéu chinh
bang dung dich NaCl 0,9% dé dat gia tri ODgoonm =
0,7 va str dung cho thi nghiém tiép theo. Kha ning
phan giai lipid ctia vi khuén duoc xac dinh trén 2
loai méi truong ¢ bd sung tributyrin va Tween 80.

Kha nang phan gidi tributyrin dugc khao sat
theo phuong phap ctia Carrazco-Palafox et al.
(2018) c6 hiéu chinh: Thi nghiém dugc thuc hién
v6i hai nghiém thuc: (1) chung 50 pL dung dich
huyen phu vi khuin (ODeoonm= 0 ,7); va (2) cho 50
uL dung dich NaCl 0,9% vao giéng (duong kinh 9
mm) trén moi trudng tributyrin agar (1%). Sau 24
gio, cac dong vi khuan c6 kha nang phan giai lipid
tao vong sang xung quanh giéng trén moi trudng
tributyrin.

Kha nang phdn gidi Tween 80 duoc tién hanh
theo mo ta cta Jain et al. (2012) ¢6 hiéu chinh. Thi
nghiém dugc thuc hién tuong tu nhu thi nghiém
khao sat kha nang phén giai tributyrin. Sau 24 gio,
céc dong vi khuan cé kha nang phéan huy lipid tao
vong duc xung quanh giéng trén moi truong Tween
80. Puong kinh vong phan giai (mm) dugc tinh bang
hiéu s6 giita duong kinh vong sang/duc (mm) va
duong kinh giéng (9 mm).

2.4. Khio sat anh hwéng cia thoi gian nuéi
ciy va pH dén kha ning tong hop lipase
ciia vi khuin

Viéc khao sat anh huong ctia thoi gian nudi cy
dén sy téng hop lipase cua vi khuan duoc tién hanh
bang cach chung 40 uL huyén phu cia timg dong vi
khuan da dwoc didu chinh mét d6 quang (dich huyén
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pht vi khuan sau nuéi cdy dugc ly tim va rira sinh
khéi t& bao nhu méd ta & Muc 2.3 dé dat gia tri
ODgoonn= 0,7) vao 4 mL mdi truong khoang tdi thiéu
(MM) ¢6 bd sung 1% dau huéng duong. Vi khudn
dugc nudi cy trén may lic (200 vong/phit) & nhiét
d6 phong thi nghiém trong 72 gio, thi nghiém dugc
lap lai 3 lan. Sau mdi 24 gi0 nuodi céy, xac dinh mat
d6 quang cuia huyén phu vi khuan & budc song 600
nm, mat sd vi khuan bang phuong phap dém séng
nho giot (Hoben & Somasegaran, 1982) va hoat tinh
lipase (Pinsirodom & Parkin, 2001). Thanh phan
ciia moi truong MM gom 1,4196 g Na,HPOy;
1,3609 g KH2PO4; 0,3 g (NH4)2SO4; 0,0985 g

MgS04.7H,0; 5,75 mg CaCl.H,O; 3,2 mg
NaEDTA; 2,75 mg FeS047H,0; 1,7 mg
MnSO4+.H,O; 1,16 mg H3;BOs; 1,15 mg
ZnS04.7H20; 0,24 mg CuSOs 0,235 mg

CoCl».6H20; 0,125 mg (NH4)sM024.4H,0; 1000 mL
H,O; pH 7+0,2; (Nguyen et al., 2014).

Anh hudng ctia pH dén sy téng hop lipase cta vi
khuén cling dugc thuc hién tuong tu, tuy nhién, moi
truong MM duoc hi¢u chinh vé céc gia tri pH 6, 7
va 8 trude khi ching vi khuan.

2.5. Xac dinh hoat tinh lipase

Phuong phap xac dinh hoat tinh lipase duoc
chuan bi va tién hanh theo mé ta ciia Pinsirodom and
Parkin (2001). Phan tng gitra p-nitrophenyl laurate
va enzyme lipase tho trong Tris-Cl1 0,1 M (pH 8) tao
ra san pham sau phan tmg 1a p-nitrophenol.

Huyén phu vi khuén tai thoi diém thu mau duoc
ly tdm 3.000 vong/phut trong 10 phut. Dung dich thu
duogc sau ly tdm duoc st dung nhu lipase tho. Cho
2,5 mL dung dich dém Tris-C1 0,1 M (pH 8), 2,5 mL
420 uM p-nitrophenyl laurate va 1 mL dung dich
lipase tho vao dng nghiém 10 mL, tron déu hdn hop
va umau ¢ 37°C trong 15 phut. Sau khi 11, mau duoc
kiém tra d6 hap thu quang pho ¢ budc song 410 nm.
Mot don vi hoat dong lipase (U) dugc dinh nghia 1a
luwong enzyme giai phong 1 pmol p-nitrophenol khdi
p-nitrophenyl laurate mdi phut trong diéu kién thi
nghiém (1U = 1 pumol p-nitrophenol trong 1 phut)
(Gitlesen et al., 1997).

2.6. Panh gia sy khac nhau vé di truyén cia

cac dong vi khuin phan huy lipase dwogc
tuyén chon

K¥ thuat BOX-PCR duoc tién hanh dé danh gia
su khac nhau vé di truyén cia cac dong vi khuan
dugc tuyén chon. Cac dong vi khuén phan giai lipid
hiéu qua (dua vao két qua Muyc 2.4 khi khao sat vé
mat s6 vi khuan va hoat tinh lipase theo thdi gian)
dugc nudi cdy trén moi truong TSA trong 24 gid,
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sau do tién hanh ly trich DNA va thyuc hién phan tng
BOX-PCR.

Dung dau cone khir tring dé 1dy mot khuan lac

va cho vao dng PCR c6 chira 100 uL nudc cit vo
trung. Vi khuén duoc tron déu vao nude cét béng
cach vortex. Mau dugc gitr & 99°C trong 5 phut dé
pha v té bao, sau d6 hdn hop chtra DNA vi khuan
dugc bao quan & -30°C dén khi sir dung (Horecka &
Chu, 2017). DNA trong hdn hop duoc s dung dé
thuc hién phan tmg BOX-PCR véi mbi BOX-Alrev.
Thanh phan cia mot phan tng BOX-PCR gom 2,5
uL dNTPs (10 mM); 0,85 uL mdi BOX-Alrev
(5’-CTACGGCAAGGCGACGCTGACG-3)
(0,1 mM); 1,25 U Taq DNA polymerase; 5 uL. 10X
dém PCR; 0,8 pL BSA (1% w/v); 5 pL dimethyl
sulfoxide (100%); 2 pL hdn hop chira DNA; nude
cAt khtr ion duge thém vao dé dat téng thé tich 50
pL. Chu trinh nhiét cta phan tmg BOX-PCR gdm
95°C (2 phut) (1 chu ky); 94°C (3 gidy), 92°C (30
giay), 50°C (1 phut), 65°C (8 phut) (35 chu ky);
65°C 8 phut (1 chu ky); gitt & 4°C (Nguyen et al.,
2019). Agarose (1,5%, w/v) pha trong dung dich
dém TAE (1X) dugc su dung dé dién di kiém tra san
pham BOX-PCR ¢ dong dién 60 V trong 120 phut.
Két qua dién di dugc ghi nhan bang hé thdng chup
gel Analytik Jena (Dtrc).

2.7. Pinh danh vi khuin phan giai lipid

Ky thuat sinh hoc phan tir: Vi khuan c6 kha ning
phén giai hiéu qua lipid va c6 hoat tinh lipase cao
dugc gidi trinh ty doan gen 16S-rRNA
dé dinh danh vi khudn. Cip mdi 27F
(5~  AGAGTTTGATCMTGGCTCAG-3’) va
1492R (5’-TACGGYTACCTTGTTACGACTT-3")
(Frank et al., 2008) dugc sir dung dé khuéch dai
doan gen 16S-rRNA. Thanh phdn ctia mot phan tmg
PCR (25 pL) gébm 1,25 pL dNTPs (10 mM); 0,625
pL U Taq DNA polymerase; 2,5 pL 10X dém PCR;
0,4 pL BSA (1% w/v); 2,5 pL dimethyl sulfoxide
(100%); 0,5 uL hai loai mdi; 3 pL DNA; 16,475 pLL
nud6c khir ion. Chu ky nhiét ctia phan tmg PCR gém
95°C (6 phiit); 40 chu ky nhan s lwong DNA véi
nhiét d6 va thoi gian tuong ung 1a 95°C (30 giay),
55°C (30 giay), 72°C (30 giay); va 72°C (5 phat).
San phdm PCR dugc dién di trong gel agarose 1,5%
(w/v) (150 V, 30 phut) va dugc giai trinh ty bang
phuong phap Sanger tai cong ty Eurofin (Puc).
Trinh ty gen 16S-rRNA cua vi khuén duoc so sanh
vo6i trinh ty gen twong Ung trong ngédn hang dir li¢u
NCBI bang cong cu BlastN dé dinh danh vi khuén.

Nhiam dinh danh dén bac phan loai loai, mot sd
dic diém sinh hoa ctia vi khuan d giai trinh ty ciing
dugc phan tich, gdm kha nang dong hoa citrate, hoat
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tinh urease, oxidase, catalase, lipase (Diing va ctv.,
1972), kha niang 1én men cic ngudn carbon nhu
glycerol, glucose, galactose, D-fructose, lactose, D-
xylose, va maltose (Chandra & Mani, 2011).

2.8. Xir ly sb li¢u

Phan mém Microsoft Excel 2016 dugc sit dung
dé nhap va xir 1y s6 liéu tho, tinh cac trung binh va
v& biéu dd. Phan mém Minitab 18 dugc ding dé
phan tich ANOVA va kiém dinh trung binh cac
nghiém thtrc bang kiém dinh Tukey’s.

3. KET QUA VA THAO LUAN

3.1. Phén lap vi khuin c6 kha ning phan giai

lipid

Tir 4 mau nude thai ché bién thuy san, 19 dong
vi khudn c6 kha ning phan giai lipid d3 duoc phan
lap. Trong d6, 9 dong phan 1ap dugc tur nudc thai
t6m (7 dong phan 1ap tir bé nudc thai dau vao va 2
dong dwoc phan 1ap tir nude thai cta bé hiéu khi) va
10 dong vi khuan duoc phan 1ap tir nudc thai ché
bién ca da tron (7 dong tir bé nudc thai dau vao va 3
dong tir nudc thai thu ¢ bé hiéu khi). Cac dong vi
khuén dugc xac dinh dic diém hinh thai khuan lac
va té bao ¢ thoi diém 3 ngay nudi ciy trén moi
truong TSA (Bang 1). Khuan lac va té bao cua ba
dong vi khuén dai dién dugc minh hoa & Hinh 1.

10y 10 ym

A B C

Hinh 1. Hinh thai khuin lac va té bao ciia ba
dong vi khuan dai dién

Ghi chu: A: dong LF2; B: dong LS4 ; C: dong LF9

Vé hinh thai, 17/19 dong c6 khuan lac tron, 2/19
dong c¢6 khuén lac khong déu. Phan 16n khuan lac co
mau tring nga (11/19 dong), tring duc (5/19 dong)
hodc mau vang (3/19 dong). Hau hét cac dong vi
khuan c6 bé mit khuén lac tron (13/19 dong), 6/19
dong c¢6 bé mat nhan. Khuan lac c¢6 bia nguyén
chiém s6 luong nhiéu nhat voi 12/19 dong, bia ring
cua gdm 7/19 dong. Vé d6 ndi, da phan cac dong c6
khuan lac 1ai (11/19) va 8/19 dong c6 khuén lac mé.
Té bao vi khuén c6 hinh ciu (4 dong) hodc hinh que
(15 dong). Két qua nhuém Gram cho thdy c6 12
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dong vi khuidn Gram am va 7 dong vi khuin
Gram duong.

Nhiéu dong vi khuan ¢6 kha ning phan giai lipid
trén cung dia ban ciing da duoc cong bo. Theo
Phong et al. (2021), 11 dong vi khuan dugc phan l1ap

Tdp 62, S6 2B (2026): 86-97

tir nude thai ché bién thyc phim & Can Tho c6 kha
ning phéan giai dau an trong nudc thai. Tir ba mau
nudce thai sinh hoat tai quan Ninh Kiéu (C?m Tho),
Men et al. (2023) dd phan lap dugc 9 dong vi khuén
c6 kha nang phan giai lipid, trong d6 3 dong vi
khudn Gram dwong va 6 dong vi khuén Gram am.

Bing 1. Pic diém hinh thai khuin lac va té bao ciia cac dong vi khuin cé kha niing phan giai lipid

Pac diém khuan lac

Pac diém té bao

A X Dong vi . . Kich . Kich
T Nguén goc khuin Hinh Mau sic Bé mit Bia D??. thuée Hinh thuwéc Gram
dang noi dang
(mm) (um)

1 Bé hiéu LSl kgggg tring duc nhin ringcua lai 3 que 1x7 +
2 Jhi LS2 tron  tringngd tron nguyén mo 3 que  1x3 -
3 LS3 tron  tringnga tron nguyén mo 3 cau 2 -
4 Nudce LS4 tron  tringnga tron nguyén mo 6 que 1x1,5 -
5  thaiché LS5 tron  tringnga tron nguyén lai 3 que 1x2  +
6 biéntom Bédau  LS6 tron  tring ngd nhan nguyén lai 5 que 1x1 -
7 vao LS7 kggzg tréng nga tron rangcua mod 6 que 1x2 -

8 LS8 tron  tringnga tron nguyén md 5 que 1x2 +

9 LS9 tron vang tron nguyén mo 2 que Ix1 -
10 2.4 LF1 tron  tringnga tron nguyén lai 2,5 que 1x2 -

Bé hieu \ < X << \:

11 khi LF2 tron  trangnga nhdn rangcua lai 6 que 1Ix1 -
12 LF3 tron  trang dyc nhan rang cua lai 6,5 que 1x4 +
13 Nuéc LF4 tron  tringngd tron nguyén md 2 que Ix1,5 -
14  thai ché LF5 tron  tringnga tron nguyén lai 6 que 1x1,5 -
15 biénca Bé diu LF6 tron vang tron nguyén lai 2,5 que 1x2 -
16 datron . LF7 tron  trang duc nhdn rangcua lai 12 cau 2 +
17 vao LF8 tron  tring duc nhan ring cua lai 3 cau 2 +
18 LF9 tron  tring duc tron nguyén mo 6 que 1x2 -
19 LF10  tron vang  tron nguyén lai 3 ciu 2 +

3.2. Kha nang phan gidi lipid trén dia thach
ctia vi khuan

Két qua khao sat cho thay hau hét cac dong vi
khuén déu c6 kha nang lam duc méi truong thach
Tween 80 va tao vong sang trén moi trudng
tributyrin agar (TBA) sau 24 gio nudi cay (Bang 2).

Trén mdi truong tributyrin agar, bon dong vi
khuan LF2, LF4, LS3 va LS4 c¢6 kha ning phén giai
lipid cao nhat trong cac dong vi khuan phan lap.
Dong LS4 tao vong phéan giai 16n nhét voi duong
kinh 17,33 mm, tiép dén 1a LS3 (16,33 mm), LF2
(13,67 mm) va LF4 (13 mm), khac biét c6 y nghia
thdng ké so v&i cac dong vi khudn con lai. Trén moi
truong thach Tween 80, 15/19 dong vi khuén c6 kha
nang lam duc moi truong sau 24 gio nudi cdy. Trong
d6, bon dong vi khuan gdm LF2, LF4, LS3 va LS4
thé hién hoat tinh phan giai manh nhét, v&i duong
kinh vong phan giai lan lwot 1a 11,33; 11,33; 13,33
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va 15,67 mm, khac biét c6 y nghia thong keé so véi
cac dong vi khuan con lai.

2

Hinh 2. Kha ning phin giii lipid tao thanh vong
sang quanh cac giéng ¢6 chiing huyén phu vi
khuin trén mdi truwong tributyrin (1) va
Tween 80 (2)

A: dong LF2, B: dong LF4, C: ddng LS3, D: dong LS4,
E: dong LS6, F: dong LF7, BC: doi chirng
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Céc nghién cuu trude day ciing da chung minh
mdi lién hé giita duong kinh vong phan giai va hiéu
qua phan giai lipid coa vi khuan. Bestari and
Suharjono (2015) da phan 1ap va tuyén chon dugc
cac dong vi khuan tir nudc thai ché bién ca co kha
ning phan giai lipid. Vi khuan tao vong phan gidi c6
duong kinh 4 mm trén méi truong thach c¢6 bo sung
dau olive va co hoat tinh lipase cao. Trong mot
nghién ctru khac, Akhtar et al. (2016) da phan lap vi
khuin tr moi truong giau lipid tai Dhaka
(Bangladesh) va khao sat kha nang sinh lipase trén
moi truong TBA dé danh gia hiéu qua phan giai
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lipid, mot s6 dong vi khuén tao vong phén gidi c¢6
duong kinh 4,08 mm duoc ghi nhan. Pallavi et al.
(2016) da phén lap cac dong vi khuén tir dit nhiém
dau va chi tuyén chon nhiing dong tao dwong kinh
vong phan giai 16n hon 1 mm trén moi truong TBA
dé kiém tra hoat tinh enzyme, két qua ciing cho thay
vi khuén tao vong 16n nhét ciing c6 hoat tinh lipase
cao nhat. Trong nghién ciru nay, 15/19 dong vi
khudn phan lap c6 kha niang lam duc mdi truong
Tween 80 déu tao vong sang trén moéi trudng
tributyrin agar. Chinh vi vy, 15 dong vi khuan nay
dugc tiép tuc sir dung cho cac thi nghiém tiép theo.

Biang 2. Puong kinh vong phan giai khi vi khuin dwoc nudi cdy trén méi trwomg tributyrin va Tween

80
\ Pudng kinh vong phén gidi (mm)
T Dong Tributyrin Tween 80
1 Ddi chimg 0+0' 00"
2 LF1 0,67+0,57¢" 0+0'
3 LF2 13,67+0,57° 11,33+0,57¢
4 LF3 7,33+0,57¢ 6,50+0,504
5 LF4 13,00+1,0° 11,33+0,57¢
6 LF5 3,00+1,0° 1,17+0,29¢"
7 LF6 5,33+0,57% 3,33+0,57°f
8 LF7 3,00+1,0° 1,3340,57¢"
9 LF8 0,33+0,57" 0+0'
10 LF9 0,67+0,57¢" 0+0'
11 LF10 1,00+1,0%" 0+0'
12 LS1 3,33+0,57% 2,67+1,15"%
13 LS2 3,33+0,57% 1,1740,29¢"
14 LS3 16,33+0,57° 13,33+1,15°
15 Ls4 17,33+0,57° 15,67+0,572
16 LS5 5,33+0,57% 3,67+0,57°
17 LSe6 2,33+0,57°f 0,33+0,57"
18 LS7 4,33+0,57% 3,33+0,57°f
19 LS8 5,33+0,57% 5,00+0,00%
20 LS9 3,33+0,57% 2,33+0,57"

Ghi chii: Trong cing mot cot, cdc s6 liéu dinh kém chit cdi giong nhau thi khéc biét khong cé y nghia thong ké ¢ mirc 5%

3.3. Anh huéng thoi gian nudi cdy va pH dén
kha néng tong hop lipase cua vi khuan
3.3.1. Anh huong cua thoi gian nuoi cay dén
kha nang tong hop lipase

Két qua thi nghiém cho thdy mét d6 quang va
mat s6 vi khuan (MSVK) dugc xac dinh & ba thoi
diém nudi ciy gdbm 24, 48 va 72 gid ¢ sy khac nhau
(Bang 3).

Sau 24 gid nudi cdy, dong LS4 phat trién manh
nhét véi ODgoonm dat 0,101 va mat sé 63,56 x 108
CFU/mL, khéc biét c6 y nghia thong ké so vai dbi
chimg va phan 16n cac dong vi khudn con lai. Cac
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dong LF2, LF3 va LS9 ciing dat mat s6 cao lan luot
1a 44 x 108, 45 x 10% va 40 x 108 CFU/mL. Tai thoi
diém 48 gio, cac dong vi khuan LF2, LF4, LS3 va
LS4 c6 gia tri ODgoonm va mét ) gia tdng nhanh,
phan anh giai doan ting truéng manh, trong do,
dong vi khuin LS4 c¢6 mat do quang dat 0,245 va
MSVK cao nhat, dat 61111 x 10° CFU/mL. Tai thoi
diém 72 gid, mat s cua tat ca cac dong vi khuan déu
giam so v6i 48 gio chimg t6 vi khuan dang & giai
doan suy thoai. Nhu vay, ¢ thoi diém 48 gid nudi
cdy, cac dong vi khudn dat mat s tbi da, trong dé
dong vi khuan LS4 c6 mét s cao nhét trong cac thoi
diém khao sat, khac biét c6 ¥ nghia thong ké so véi
cac dong vi khuén con lai (Bang 3).
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Bing 3. Mat dd quang va MSVK khi vi khuin dwgc nudi cdy & cic thoi diém khac nhau trong méi

Tap

truong MM c6 bd sung 1% diu hwéng duong

62, 86 2B (2026): 86-97

TT Dong

Mat do quang (ODeoonm)

Mat s6 vi khuén (x108 CFU/mL)

24 giy 48 gioy 72 giv 24 giv 48 giov 72 giv
1 DC  0,054£0,006" 0,06£0,003¢ 0,062+0,003  0=0" 0£0° 0£0¢
2 LF2 0,089+0,007%¢ 0211£0,012% 0,223+0,002¢  44+3P 145565090 1500+£88°
3 LF3  0,092+0,006% 0,1140,111¢ 0,128£0,002¢  4542° 9556+1072¢de 1144+154¢
4 LF4 0,075+0,003%%f 0,218+£0,002% 0,227+0,002% 34+0,5¢ 156674333 1578+246"
5 LF5 0,062+0,009¢%" 0,107+0,006¢ 0,113+0,002¢ 1,2:0,34" 3+1,34¢ 1,05+0,18¢
6 LF6 0,070£0,009¢ 0,376+0,034° 0,392+0,006° 24+3,75°  22667+1453 944+107¢
7 LF7 0,055+0,005¢" 0,070+0,004 0,072+0,006" 0,05+0,01" 2+1,5¢ 0,05+0,02¢
8 LSI1 0,094+0,002 0,103£0,002¢ 0,113+£0,003¢" 3844  110£15,28¢ 338,828
9 LS2 0,063+0,001¢% 0,087+£0,007¢% 0,087+0,007¢" 4,78+1,34¢"  944+241¢ 0,43+0,03¢
10 LS3 0,069+0,004% 0,206+0,003¢ 0,215£0,004° 11£0,69%  22000+4978b 85641074
11 LS4 0,101£0,002¢ 0,245+0,018" 0,249+0,009" 634,86  61111£15753*  3400+33,3°
12 LS5 0,061+0,003%" 0,095+0,016°" 0,098+£0,001% 0,100,02" 2330° 0,38+0,07¢
13 LS6 0,085+0,005"4 0,209+0,016° 0,222+0,005¢  33+0,69 589+259¢ 315425°
14 LS7 0,062+0,004°" 0,099£0,001¢ 0,119+0,027¢F 1,26+0,33"  2,44+0,19¢ 0,53+0,05¢
15 LS8 0,072+0,002¢ 0,155+0,002¢ 0,166+0,002¢  12+0,57  2911+50,9% 353451
16 LS9  0,076£0%  0,081+0,002°% 0,086:0,001"  40+1,5% 17561347 633+0°

Ghi chii: Trong ciing mét cét, cdc s6 liéu dinh kém chit cdi giong nhau thi khdac biét khéng cé ¥ nghia thong ké & mire 5%.

PC: doi chirng
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Hinh 3. Hoat tinh lipase ciia vi khuén & cic thoi diém nuédi ciy khac nhau

Ghi chii: Cdc c6t di kém cdc ky tw chit cdi giong nhau thi khéc biét khéng c6 y nghia théng ké & mirc 5%. DC: doi chimg

Két qua khao sat cho thdy cac dong vi khuan khi
dugc nudi cdy trong méi trudng MM c6 bd sung 1%
dau huéng duong & thoi diém 24, 48 va 72 gid ciing
¢6 hoat tinh lipase khac nhau (Hinh 3). Lipase dugc
tao ra o thoi diém 24 gid kha thap so véi 48 va 72
gio & tat ca cac dong vi khuan. Dong LS4 tong hop
lipase cao nhét, dat 47,19 va 44,49 U/mL & thoi
diém 48 va 72 gio nudi cdy, khac biét co y nghia
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thong ké so v6i thoi diém 24 gio (14,11 U/mL).
Dong LS3 ciing tong hop lipase cao, véi ham luong
lipase tao ra & 48 va 72 gio lan luot 13 33,24 va 33,43
U/mL. Hai dong LF2 va LF4 c6 hoat tinh lipase cao
hon so v6i cac dong vi khuéan con lai ¢ thoi diém 48
va 72 gid nudi cay. Nhu vay, 4 dong vi khuén LF2,
LF4, LS3 va LS4 déu co hoat tinh lipase cao & thoi
diém 48 va 72 gio, trong d6 3 dong khéc biét khong
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c¢6 y nghia thong ké gitra hai thoi diém nay, ngoai
trir dong vi khuan LF4, hoat tinh lipase giam & 72
gio, khac biét c6 y nghia thong ké so véi 48 gio. Nhur
vay, o thoi diém 48 gio nudi cay, vi khuan c6 mat s6
va hoat tinh lipase cao nén duoc ap dung dé nudi cdy
vi khuan trong cac thi nghiém tiép theo.

Sulaiman et al. (2020) da phan lap vi khuan
Bacillus cereus HSS tir dat nhiém dau tai Indonesia
v6i hoat tinh lipase 13,8 U/mL sau 72 gid nudi ciy
trong mdi trudong c6 bd sung dau 6 liu. Dong
Pseudomonas aeruginosa PseA-6 do Priyanka et al.
(2021) phan lap tir nu6e thai nha may ché bién thuc
pham co thé téng hop 10,5 U/mL lipase sau 48 gio
nudi cdy. Ikhwani et al. (2024) chimg minh vi khuén
Bacillus flexus InaCC-B486 c6 kha ning tong hop
lipase v6i hoat tinh 11,98 U/mL sau 96 gid nudi cdy.
Trong nghién ctru nay, bén dong vi khuan LF2, LF4,
LS3 va LS4 dugc phén lap tir nude thai ché bién tom
va cé da tron c6 kha nang tong hop lipase hiéu qua
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v6i ham lugng trén 32 U/mL & thoi diém 48 gio
nuoi cay.
3.3.2. Anh huong cia pH dén kha ning tong
hop lipase

Két qua khao sat cho thdy pH mdi truong nudi
cdy c6 anh huong dén kha nang sinh truong ciia cac
dong vi khuan phan 1ap (Bang 4). O pH trung tinh
(pH 7), ba dong vi khuén LF2, LF4 va LS4 c6 mat
d6 quang (ODeoonm) va mat s& cao hon so véi khi
dugc nudi cdy trong moi trudong ¢é cac do pH khao
sat con lai, khac biét c6 y nghia théng ké. Tuong tu,
dong LS4 ciing c6 kha nédng sinh truéng nhanh véi
mat d6 quang dat 0,39 va MSVK dat 5444,4 x 108
CFU/mL, cao nhat so véi ba dong vi khuan con lai.
Dong vi khuén LF2 va LS3 c¢6 MSVK cao nhat khi
dugc nudi cay trong moi truong c6 pH 8. Nhu vay,
trong bon dong vi khuén khao sat, hai dong LF2 va
LS3 c6 mét sd cao nhét khi duoc nudi cay trong moi
truong c6 pH 8, hai dong LF4 va LS4 thich hgp véi
moi truong nudi cay c6 pH 7.

Bang 4. Mat dd quang va mat s6 vi khuén ¢ thoi diém 48 gio nudi ciy trong méi truedng MM cé bd sung

1% diu hwéng dwong

Mat do quang (ODeoonm)

Mt s6 vi khuén (x10® CFU/mL)

TT ~ Dong pH 6 pH 7 pH 8 pH 6 pH 7 pH 8
I D&iching 0,07+0,006°  0,07£0,006°  0,07£0,006°  0+0° 0+0¢ 0+0°
2 LF2 0,2120,007¢  0,27+£0,022°  0,19+0,011¢ 1822+283> 2500+353" 2567186
3 LF4 0,2540,002¢  0,5040,010°  0,2240,009° 2556+517> 31334880 2244+102°
4 LS3 0,35£0,017°  0,31£0,007°  0,43£0,001* 4067+333* 3800+133° 5167+416°
5 LS4 0,390,015 0,39+£0,015°  0,29+40,020°  4200+296° 5444+168% 280058

Ghi chii: Trong ciing mét cét, cdc s6 liéu dinh kém chir cdi giong nhau thi khdc biét khéng co y nghia théng ké & mirc 5%
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Hinh 4. Hoat tinh lipase khi nudi cAy vi khuén
48 gio trong moi truwong c6 pH khic nhau
Ghi chii: Cdc cot ¢6 cac ky ty chit cdi giong nhau thi khéc

biét khong co y nghia thong ké ¢ mirc 5%

Két qua khao sat cho thy c khac biét vé hoat
tinh lipase ¢ bon dong vi khuén khi dugc nudi cay
48 gi¢ trong moi truong MM c6 bd sung 1% dau
hudng duong véi cac dieu kién pH khac nhau (Hinh
4). Méi truong nudi cay véi pH 7 1a dieu kién phu
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hop cho hoat tinh lipase & ba dong vi khuan LF2,
LF4 va LS4, trong do, dong LS4 c6 hoat tinh cao
nhit (41,69 U/mL). Dong LS3 c¢6 hoat tinh lipase
cao nhit trong méi trudng nudi cay voi pH 8 (36,67
U/mL), khac biét c6 y nghia thdng ké so v6i cac moi
truong c¢6 d6 pH con lai.

Nhiéu nghién ctru da chimg minh anh huéng cta
pH dén hoat tinh lipase va kha ning phan huy lipid
ctia vi khuan. Sugimogi et al. (2012) d4 phan lap hai
dong vi khuan Pseudomonas aeruginosa SS-219 va
Acinetobacter sp. SS-192 tir dat c6 kha ning phan
hiy 89,5% va 77,5% hon hop dau m& & pH 9 trong
24 gio. Theo Sutar et al. (2025), dong vi khuan
Staphylococcus petrasii subsp. jettensis VSIK R1
duoc phan 1ap to nudce thai nha hang cé kha nang
phan gii hiéu qua nhiéu loai dau m& trong diéu kién
pH trung tinh & nhiét do tir 22°C dén 45°C. Trong
nghién ctru nay, ba dong vi khuan LF2, LF4 va LS4
¢6 hoat tinh lipase cao khi duoc nudi cdy trong moi
trueong c6 pH 7 va dong LS3 phu hop v6i méi truong
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c6 pH 8. bay 1a céac diéu kién phu hop cho sy tong
hop lipase cua vi khuan.

3.4. BOX-PCR

K¥ thuat BOX-PCR dugc thuc hién dé danh gia
su khac biét vé mat di truyén ctia bén dong vi khuan
LF2, LF4, LS3 va LS4. Két qua dién di san pham
BOX-PCR cho thay cac dong vi khuan c6 cic bing
DNA & cic vi tri khac nhau trén phd dién di chimg
t6 cac dong vi khudn nay khac nhau vé mat di truyén
(Hinh 5).

S I
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1517 bp —mm e { -
Sih ] —
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500 bp — ' .‘
-
100 bp —

Hinh 5. Phé dié¢n di san pham BOX-PCR ciia
cac dong vi khuan khao sat

3.5. Pinh danh vi khuin

Trong bén dong vi khuan khao sat, dong LS4 c6
kha ning sinh truong va hoat tinh lipase cao nhat
nén dong nay duogc tuyén chon dé dinh danh dén bac
phan loai loai dya vao phan tich trinh tu gen 16S-
rRNA va céc ddc diém sinh héa. Két qua dién di san
phiam PCR trong gel agarose 1,5% cho thiy kich
thudc cta san pham PCR dat khoang 1.450 bp 1a phu
hop véi kich thude doan gen can khao sat (Hinh 6).
Khi so sanh trinh ty gen 16S-rRNA ciia vi khuan
LS4 véi trinh ty gen tuong tng cua cac dong vi
khuén trén ngan hang dir liéu cho thiy gen 16S-
TRNA cua LS4 tuong dong 100% véi gen twong ing
ctia nam loai vi khuan thudc chi Aderomonas, gém
A. hydrophila, A. aquatica, A. veronii, A. sobria va
A. encheleia.
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Hinh 6. Phd dién di san phé‘ilp PCR ciia gen 16S-
rRNA ¢ vi khuan LS4

Dong vi khuén LS4 duoc kiém tra céc dac diém
sinh héa va so sanh v6i nam loai c6 do tuong dong
cao nhat. Két qua khao sat cho thay dong vi khuan
LS4 ¢6 nhitng dic diém sinh hoa tuong dong véi loai
Aeromonas hydrophila bao gdbm c6 hoat tinh
oxidase, catalase, lipase nhung khong c6 hoat tinh
urease; c¢6 kha niang 1én men glycerol, glucose,
galactose, D-fructose, D-xylose, maltose nhung
khong 1én men lactose; va dong hoa citrate (Bang 5).
Chinh vi vy, dong vi khuin LS4 thudc loai
Aeromonas hydrophila va dugc dinh danh la
Aeromonas hydrophila 1LS4.

Nhiéu nghién ctru da chimg minh vi khuan thudc
chi Aderomonas c¢6 kha ning tong hop lipase hiéu
qué. Vi khuan Aeromonas sp. EBB-1 dugc phan 1ap
tir bun gan cho ca & Angsila, Thai Lan c6 kha ning
tong hop lipase ngoai bao chiu nhiét. Hoat tinh
lipase cao nhét duoc xéac dinh & pH 8,0 va 25°C sau
15 gid nudi cdy. Enzyme ndy c6 hoat tinh 6n dinh
trong khoang pH tir 6,0 dén 8,0 va ¢ nhiét do tir 30
dén 80°C. Lipase sau khi tinh sach c6 khéi luong
phan tir twong ddi 1a 45 kDa (Charoenpanich et al.,
2011). Haselroth et al. (2021) da phan 1ap vi khuan
Aeromonas hydrophila MF079290.1 tir nudc thai 10
mo bo ¢ kha nang tong hop lipase véi ham luong
1,40 pmol/L va loai b duge 59% dau & didu kién
pH 7,0 va 30°C. Trong nghién ctru ndy, dong vi
khuéan Aeromonas hydrophila LS4 dugc phan lap tir
nudc thai ché bién tom tai thanh phd Can Tho c6 kha
ning tong hop lipase hidu qua véi hoat tinh dat 41,69
U/mL sau 48 gid nudi cdy & pH 7,0 khi duoc b sung
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1% dau hudng duong. Dong vi khuan nay dugc tiép
tuc nghién ciru dé tim diéu kién téi wu cho su tong
hop lipase hiéu qua nhit nhim tng dung enzyme
nay trong xur 1y lipid trong nudc thai. Vi khuan thudc
loai Aeromonas hydrophila cling dugc chirng minh
1a vi khuan gay bénh thay san, tuy nhién, kha ning
gdy bénh tuy thudc vao dic diém di truyén ciia mdi
dong vi khuan va diéu kién moi truong, khong phai
tait ca dong vi khuan thudc loai Aeromonas
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hydrophila déu la vi khuan gay bénh. Thuc té, lipase
tir vi khuan Aeromonas hydrophila d dugc ly trich
dé ing dung trong xr Iy ddu va m& (Haselroth et al.,
2021). Do dé, can c6 nhitng nghién ciru tiép theo vé
kha ning giy bénh hay khong cua dong vi khuén
LS4 dé c6 bién phap bao quan va xir 1y phu hop khi
nghién ctru vi khuan nay trong diéu kién phong thi
nghiém.

Bing 5. Pic diém sinh hoa ciia LS4 va céc loai vi khuin cé d§ twong dong gen 16S-rRNA cao

Dic diém sinh hoa

Q 9= =
TT Loai twong dong g g % g 2 % Z o {% g g %} §
— - 1 —-
LS4 - + + 4+ + + 4+ o+ +  + o+
1 Aeromonas hydrophila ¥ + + + o+ o+ 4+ o+ + o+ o+
2 A. aquatica ¥ -+ o+ o+ o+ o+ o+ o+ o4 4
3 A. veronii ® T Lo+ 4
4 A. sobria ¥ -+ o+ o+ 4+ £+ o+ + o+ o+
5 A. encheleia ¥ -+ o+ o+ 4 _

Ghi chu: (+): duong tinh; (—): am tinh; (¥): khdc nhau tiy dong
(1): Samal et al., (2014), Mishra and Prasad (2013), (2): Austin and Austin (2016) (3): Majumdar et al. (2011), (4):

Sharma and Kumar (2011), (5): Esteve et al. (2003)

4. KET LUAN

Tir cac mau nudce thai ché bién tom va ca da tron
da phan 1ap dugc 19 dong vi khuan, ¢6 15 dong vi
khuan c6 kha nang phan giai lipid, trong do, bon
dong vi khuin LF2, LF4, LS3 va LS4 c6 kha nang
tao vong phéan giai 16n trén moi trudng c6 bd sung
tributyrin va Tween 80. M6i truong ¢6 pH trung tinh
va thoi gian nudi cdy 48 gio 1a diéu kién tot cho sy
sinh truong va tong hop lipase cua cac dong vi
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