KHOA HOC & CONG NGHE

PHAN LAP VA TUYEN CHON VI KHUAN €O KHA NANG
PHAN HUY PROTEIN TU BE TAP KET NUOC THAI CUA
NHA MAY CHE BIEN THUY SAN KHU CONG NGHIEP
TRA NOC, THANH PHO CAN THO

P6 Thi Xuan" ",

Dwong Vin Thanh Pé', Ping Kim Thio',
Nguyén Thi Bach Kim?, Pham Thi Hai Nghi',
Vin Pham Trong Tinh?, Nguyén V6 Chau Ngan®

"Vien Cong nghé Sinh hoc va Thuc phcfm, BPai hoc Can Tho

2 Khoa Phdt trién Nong thon, Dai hoc Can Tho

3 Khoa Méi truong va Tai nguyén thién nhién, Pai hoc Can Tho

* Email: dtxuan@ctu.edu.vn

TOM TAT

Nghién ciru duge thyc hién véi muc tiéu phan 1ap va tuyén chon vi khuan c6 kha ning phan huy protein
(VK-Pro) tir cac bé tap két nudc thai cia nha may ché bién thiy san tai Khu Cong nghiép Tra Noc,
thanh phd Can Tho. Cac ching VK-Pro sau phan lap dugc khao sat dinh tinh va dinh luong kha ning
sinh enzyme protease, danh gia kha nang phan hiy c4 va thit heo vun cua cac ching VK-Pro c6 chi s6
phan huy protein cao dugc tuyén chon va dinh danh cac chung VK-Pro ¢6 hiéu qua cao trong phan hiy
c4 va thit vun. Két qud, da phan 1ap dugc 40 ching VK-Pro va tuyén chon dugc 20 ching VK-Pro c6
chi s6 phéan hity protein cao. Bén trong 20 chung VK-Pro ¢ kha ning phan huy tyrosin cao nhét dén
giai doan 96 gid U voi ham lugng enzyme protease dat tir 905,2 + 25,3 dén 4312,8 + 41,6 U/mL. O mat
d6 ngudn chung 1a 10® CFU/gkk, chung vi khuan ky hiéu SR3 ¢6 ti 16 phan hity ¢4 vun (82,0 + 0,3%%)
va thit vun (66,2 + 0,54%) dat cao nhat va ching HVD7 ¢6 ti 1€ phan huy ca vun (75,0 = 0,52%%) va
thit vun (65,2 + 0,36%) cao thi hai so v6i cac ching don va sy phdi tron cta 4 ching VK-Pro con lai.
Két qua dinh danh xac dinh ching SR3 va HVD7 lan lugt ¢6 do twong dong 99,04% va 100% véi vi
khuan Pseudomonas sp. SR3 va Priestia sp. HVD7 dya vao trinh tu gen 16S rRNA. Hai ching nay c6

tiém nang trong xir Iy phu pham c6 ngudn gdc protein tir ¢4 va thit heo vun.

Tir khéa: Cd basa vun, chi s6 phén hity protein, protease, thit heo vun, tyrosin.

1. DAT VAN BE

Trong nganh coéng nghiép ché bién thiy san dic
biét 1a ché bién ca da tron, luong nuoc thai tor xir Iy
nguyen liéu chiém khoang 5 -7 m’/tan nguyen ligu [1].
Nguon nudc thai nay tiém tang gy 0 nhiém méi truong
boi tinh chit va thanh phan cO trong chét thai [2]. Nudc
thai ché bién thiy san chira ham lugng protein (nito
hitu co) tir 70 - 110 mg/L, 1a nguyén nhan giy 6 nhiém
mbi trudng dat, nude va khong khi [3].

Trong ty nhién, cac vi khuin sinh enzyme
protease rat da dang vé& chung loai nhu: Bacillus,
Pseudomonas, Enterobacter, Enterococcus, Vibrio,
Acinetobacter, Aeromonas, Microbacterium, Micrococcus,
Priestia, Staphylococcus, Streptomyces, Stenotrophomonas
va Thermus [4, 5]. Nhém vi khuan phan huy protein
dong vai tr0 quan trong trong chu trinh nito. Enzyme
protease ngoai bao do vi khuan tiét ra c6 tiém ning
phuc vu trong cong nghi¢p, ndng nghi€p, trong duoc
pham (san xuat peptide sinh hoc) va xir Iy moi truong
[6]. Trudc day, trong cong nghiép ngudén enzyme

protease chu yéu ly trich tir dong vat bao gdbm: Tir da
day bé; tir thyc vat nhu dura, sung, du du; va vi sinh vat
cua Bacillus spp., Pseudomonas spp. [7, 8]. Tuy nhién,
viéc san xudt enzyme tur dong, thuc vat bi han ché boi
yéu t6 khi hau ciing nhu tinh dao dirc nén viéc san xuit
enzyme protease tir vi sinh vt chiém wu thé [9].

Nhiéu nghién ctru khai thac ngudn protease tir vi
khuén Bacillus cho théy, mot s loai thude chi nay co
kha ning sinh enzyme protease va trong diéu kién toi
wu héa moi truong nudi cdy cho vi khuan thi ham
luong enzyme protease c6 thé dat tir 500 U/mL dén
1780,03 U/mL [10 - 12]. Twong tu vi khuan Bacillus,
vi khuan Priestia cing ho voi Bacillus va c6 kha ning
sinh protease. Mot s6 nghién ciru cho thay, Priestia co
kha ning sinh nhiéu dang enzyme protease gitip phan
hity protein hiéu qua va trong diéu kién nudi cdy ti uu
lugng protease dugc sinh ra dat dén 739 U/mL sau 72
gio nudi cay [13]. Thém vao do, Priestia duoc xem la
vi sinh vat xir 1y kim loai ning va hd trg sinh truéng
cay trong [14, 15]. D6i voi vi khuan thudc chi
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Pseudomonas, tiy thugc vao nhiét d0 moéi truong,
ngudn thirc an trong moi trudng nudi cdy ma enzyme
protease duoc sinh ra dao dong trong khoang ttr 20 - 60
U/mL sau 6 gio xir Iy coa vi khuan Pseudomonas
aeruginosa [16] va dat dén 337,9 U/mL sau 6 gio xir ly
dbi véi vi khuan Pseudomonas fluorescens [17] trong
diéu kién t&i wu hoa méi truong nudi cdy.

Hién nay, trong hé thong xur ly nudce thai cia nha
may ché bién thuy san, khu tap két nuéc thai tir qua
trinh so ché va xir ly ngudn nguyén li¢u ca da tron ¢o
ham luong protein rat cao va day la ngudn cung cp
thirc 4n lién tuc cho nhom vi khuan c6 kha ning phan
huy protein [18]. Do do, nghién ctru dugc thuce hién voi
muyc tiéu phan lap vi khuan c6 kha ning phan huy
protein tir cic ngudn tap két nudc thai xir nguon
nguyén liéu c4 da tron va tir bun thai ciia nha may ché
bién thuy san thuoc Khu Cong nghiép Tra Noc, thanh
phé Can Tho.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

Tong cong 20 mau nudc thai (Hinh 1A) va bun
thai (Hinh 1B) tir cac bé tap két nudc thai chua qua
xtr 1y cta cac nha may ché bién thuy san tai Khu
Cong nghiép Tra Noc, thanh phd Can Tho. Mbi
truong skim milk agar (SMA, Prolabo, An Do) duoc
sit dung dé phan 1ap vi khuan phan huy protein. Cac
hoa chat phuc vu cho thi nghiém st dung thudc Cong
ty Prolabo (An D). Céac thiét bi gdom: Noi hap tiét
trung Hirayama HV-110 (Nhét Ban), can phan tich
SATORIUS CP 224S (chau Au), Quang phd ké UV
Vis GENESIS 10 (Thermo, MY), ong Eppendorf
(Merck, buc), may lic tron (BioTech BONMUA,
Viét Nam), tu cay an toan sinh hoc cap II (ESCO,
Indonesia), micropipette 300 puL, 1.000 uL va 5.000 pL
(Nichiryo, Nhéat Ban).

Hinh 1. Céc ngudn vit liéu phuc vu nghién ciru

Ghi chii: (A) mau mede thai dwoc si dung dé phan
lap vi khudn phdn hiy protein; (B) bin thdi dwrgc thu
tai bé tdp két nudc thdi tir nha mdy ché bién thiy san;
(C) ca basa vun dwoc st dung cho thi nghiém,; (D) thit
heo vun duwoc sir dung cho thi nghiém.

2.3. Phwrong phap phén Iap vi khuin phan hiy

protein

Cac mau nudc thai va bun thai dugc thu, trit trong
cac chai nhua sach, dugc bao quan trong dicu kién mat

(3 - 8°C) va duoc van chuyén vé Phong thi nghiém Vi
sinh vt Nong nghi€p, B0 mén Cong nghé Vi sinh vit,
Vién Coéng nghé Sinh hoc va Thyc phém, Dai hoc Can
Tho. Mau sau khi thu vé& dugc pha lodng véi dung dich
phosphate buffer (23,99 g NaH,PO, va 15,59 g
Na,HPO, trong 1 L nudc cit) di dugc thanh tring udt
¢ nhiét do 121°C trong thoi gian 15 phit ¢ cac muc d6
pha loang tir 10* - 10° 1an va duoc st dung dé phan lap
vi khuan c6 kha ning phan huy protein sir dung moéi
trudng MSA [19]. Cac dia méi trudng duge u dén 48
gio & nhiét d6 phong dao dong trong khoang 28°C dén
32°C va sir dung hai 16p boc nilon den dé bao quan mau
trong diéu kién tdi. Khi cac khudn lac xuét hién trén bé
mét moi trudng va tao vong halo trong sudt xung quanh
khuén lac (Hinh 2A), cac khuén lac duoc thu nhéan va
tién hanh tach rong cho dén khi thu duoc cac khuan lac
thuan va dong nhat.

2.4. Khio sat dinh tinh va dinh lweng kha
ning phin hiy protein cia cac ching vi khuan
dwgc phan lap

2.4.1. Khdo sat dinh tinh kha ndng tiét enzyme
protease

Céc chung vi khuan sau khi tach rong dugc nudi
tdng sinh trén moi truong SMA trong 24 gid. Sau 24
gid nudi cdy, sinh khdi ciia khuan lac dugc thu va
thyc hién khdo sat dinh tinh kha nang phan huy
protein. Mdi dia moi truong SMA duoc cdy 6 khuan
lac ctia 6 ching vi khuan khac nhau vé dic diém hinh
thai khuan lac (Hinh 2B) va mdi chung vi khuan
dugc thuc hién trén 3 dia riéng biét 1a 3 lan lap lai
cho mdi ching vi khuan. Cac dia sau khi cdy vi
khudn c6 kha ning phan huy protein (VK-Pro) va
dugc 1 ¢ nhi€t d6 phong trong diéu kién toi. Sau 48
gid U tién hanh do tryc tiép duong kinh vong halo
xuit hién xung quanh khuéan lac. Chi sb phan huy
protein dugc xac dinh dya vao duong kinh khuan lac
va duong kinh vong phan huy theo phuong phép cta
Vo6 Van Phude Qué va Cao Ngoc Piép (2011) [20].

Chi s6 phan huay protein (%) = 100 x (D2 - D1)/D1

Trong d6: D1 1a dudng kinh khuan lac (mm); D2
la duong kinh tao bdi vong sang (mm).

2.4.2. Khao sat dinh lwong enzyme protease cua
cdc ching vi khudn dwoe tuyén chon

Chuén bi vat liéu: Mudi ching vi khuin VK-Pro
¢6 chi sd phan huy protein cao nhat dugc sir dung dé
xac dinh ham lugng protease do vi khuan tiét ra. Cac
ching vi khuan dugc nudi ting sinh trong méi truong
nutrient agar (Prolabo, An D) trong 24 gid trugc khi
st dung cho thi nghiém.

Phuong phép thuc hién: Khuan la,}c don cua mdi
ching vi khuan VK-Pro dugc thu va diéu chinh méat do
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té bao 1a 10° CFU/mL s dung mdi truong nutrient
broth (Prolabo, An Do) va chuyén 15 mL dung dich
huyén phu vao 6ng falcon 50 mL. Thi nghiém dugc bd
tri hoan toan ngau nhién véi 10 nghiém thic duoc
ching véi 10 chiing vi khuan riéng 1¢, nghiém thirc ddi
chung chi st dung 15 mL dung dich nutrient broth va 3
lan lap lai cho mdi nghiém thirc. Cac 6ng falcon dugc u
trén may lic véi toc do 140 vong trén phit trong didu
kién t6i cho dén khi két thuc thi nghiém. Ham luong
protease dugc xac dinh tai bdn thoi diém bao gém: 24,
48, 72 va 96 gio sau khi 1.

Phuong phap xac dinh ham lugng protease: Ham
luong protease dugc xac dinh theo phuong phép mo ta
ctia Cupp-Enyard (2008) [21]. Tai cac thoi diém thu
mau, 2 mL hon hop dich vi khuén VK-Pro duoc thu,
chuyén vao 6ng falcon 50 mL va duoc ly tim & toc do
5.000 vong/phiit trong 6 phit. Tién hanh thu 1 mL dich
ndi phia trén, chuyén vao éng nghiém, thém 5 mL dung
dich casein 0,65% (w/v) va i ¢ nhiét d¢ 37°C trong 10
phit. Sau do, tiép tuc thém 5 mL dung dich axit
trichloroacetic 110 mM dugc thém vao mdi 6ng
nghiém va tlep tuc U ¢ nhiét do 37°C trong thoi gian 30
phit. Dung dich duoc loc qua mang loc cellulose
nitrate (0,45 um). Dung dich sau khi loc duoc thém lan
luot 5 mL natri carbonate 500 mM, 1 mL thudc th
Folin 0,5 mM, tron déu va tiép tuc 0 ¢ nhiét d6 37°C
trong thoi gian 30 phut. Sau cung, dung dich dugc xac
dinh ham luong protease st dung may quang phd &
budc song 660 nm dé xac dinh ham lugng protease
trong mau. Ham lugng protease dugc xac dinh dua vao
cong thuc:

Ham luong protease (U/mL) = (A x B)(Cx D x E)

Trong do: A la ham lugng tyrosine dugc phong
thich trong dung dich (umole); B la tong thé tich

cua dung dich (mLm); C la thoi gian thuc hién thi
nghiém (phutp; D 1a thé tich enzyme dugc su dung
(E 1a thé tich mau duoc sir dung dé do do hap thu
quang pho (uLp).

2.4.3. Panh gia khd nang phdn hiy ca vun va thit
vun cia cdac chbing vi khudn trién vong

Chuén bi ngudn chung: Bén chung vi khuan VK-
Pro ¢6 kha ning sinh nhidu enzyme protease nhat duoc
sir dung dé danh gia kha nang phan huy cac phu pham
ca basa (ca vun) va thit heo vun (thit vun). Cac ching
vi khuan VK-Pro duoc chuén bi nhu mo ta & muc 2.2.2
va dugc diéu chinh mat d¢ té bao dat 10° CFU/g va 10°
CFU/g vit liéu. Hon hop cac chung vi khuan VK-Pro
duoc chuén bj tir cac chung vi khuan VK-Pro don va
phdi trén véi cling thé tich va mat do té bao cla timg
ching vi khuén.

Chuén bi nguén phu phrflm giau dam: Phu phém tur
ca vun va thit vun dugc mua tai chg dan sinh tai thanh
phé Can Tho. Ti 16 m& vun va thit vun cta cé hodc thit
heo 1a 1 md: 3 thit vun (theo khéi lwong w:w). Phu
phém c4 va thit vun dugc rira sach bui va tién hanh xay
nhuyén.

Phuong phéap thi nghiém: Tién hanh can 25 g ca
vun hogc thit vun vao 6ng falcon 50 mL da dugc ti¢t
trung, sau do tién hanh cdy timg chung Vk-Pro hogc
hon hop cac chung vi khuén vao cac miu c4 vun (Hinh
1C) va mau thit vun (Hinh 1D) véi hai ti 1é ctia ngudn
ching 1a 10° CFU/g va 10* CFU/g vat lidu. Thi nghiém
duoc bd tri hoan toan ngau nhién mot nhan td v&i bdn
thi nghiém nho tuong ung véi 2 nguf‘m vat liéu, 2 mat
do nguén chung khac nhau va 3 lan lap lai cho moi
nghiém thirc. Thong tin cac thi nghiém dugc trinh bay
O bang 1.

Biang 1: Tém tit cac thi nghi¢m xir Iy phu phim tir ¢4 vun va thit vun

£ " , Phu pham cé vun (25 g/falcon) | Phu pham thit vun (25 g/falcon)
SOTT Nghi¢m thire 10° CFU/g 10° CFU/g 10° CFU/g 10° CFU/g
1 Dbi chimg (DC) + + + +
2 SR3 + + + +
3 HVD7 + + + +
4 CBM2 + + + +
5 CTB9-1 + + + +
Hon hgp cac ching VK-
6 Pro (Mix) i i i "

Thi nghiém dugc u trong 15 ngay ¢ nhiét d6 phong
tir 28 - 32°C trong diéu kién toi. Khi két thuc thi
nghiém tién hanh thu mau va xac dinh ti 1& phan huy
cac phu pham.

Ti 1¢ phan hay phu phém ca vun va thit vun: Tai
thoi diém két thuc thi nghiém, cac mau ca va thit vun
dugc thu va sdy ¢ nhiét do 105°C dén khi khoi luong
khong ddi. Phan trdm vat liéu hitu co duoc phan hiy
duoc tinh theo cong thurc sau:

(Khéi lwong ban dau — Khdi lwong con lai)

— - x 100
Khoi heong ban dau '

Phan trim phan hy (%) =

2.5. Dinh danh cac ching vi khuén c6 hiéu qua
phén hiy protein

Céac ching VK-Pro c6 hiéu qua phan hiy ca vun
va thit vun dugc trich ADN, va gidi trinh ty tai ving
gen 16S rRNA sir dung cip mdi 27F/1492R [19] do
Cong ty Co6 phan Phu sa Genomics thyc hién. Két qua
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giai trinh tu cua cac chung VK-Pro dugc Blast trén
ngan hang NCBI dé xac dinh tén chi va loai tham khao.
Cay phat sinh loai dugc xdy dung dé danh gi4 sy da
dang di truyén cua cac chiung Vk-Pro sir dung phuong
phap Neigbor-Joining véi hé s6 bootstrap 1a 10.000 lan
ctia phan mém MEGA12.

2.6. Phuong phap xir Iy va phan tich s6 li¢u

Céc s6 liéu thu thap dugc nhép, tinh toan va vé dd
thi st dung phﬁn mém Microsoft Excel 2019. Su khac
biét vé trung binh cua cac nghiém thuc tai cac thoi
diém khao sat sir dung phan mém Minitab 16 dé phan
tich phuong sai (ANOVA) va so sanh sy khac biét gitia
cac gia tri trung binh bang phuong phap kiém dinh
Tukey’s v6i d6 tin cay 99%.

3. KET QUA NGHIEN UU VA THAO LUAN

3.1. Két qua phan lap cac chiing vi khuén c6
kha nang phan hiy protein

Hinh 2. Sy da dang vé hinh thai khuin lac c6 kha
ning tao vong halo trén méi trrong SMA tham gia
phan hity ca vun va thjt vun

Ghi chii: (A) Cac khudn lac tao vong halo trén méi
trwong SMA khi dwoc tach rong; (B) Két qud dinh tinh
khd ndng tao vong halo cia cac ching vi khudn dwoc
tuyén chon; (C) Nguén nguyén liéu ca vun va thit vun
con lai sau khi két thiic thi nghiém phén hity

Két qua nghién ctru di phéan 1ap dugc 40 ching
vi khuan c6 kha ning tao vong halo trén méi truong
MSA. Dua vao kich thuéce vong halo cia cac ching
vi khuan, 20 chung vi khuan tao vong halo 16n nhat

(VK-Pro) va khac nhau vé hinh thai khuan lac duoc
tuyén chon (Hinh 2A-B, bang 2). Piéu nay cho thiy,
c6 su da dang cua cac ching VK-Pro va két qua nay
trong ty v6i két qua nghién ctru cia Song va cs
(2023) [3] Wei va cs (2021) [22] két luan rang cac
ching vi khuan c6 kha nang phan huy protein rat da
dang vé mic di truyén va thudc cac chi nhu Bacillus,
Pseudomonas, Streptomyces, Clostridium, Aeromonas
va Thermus.

3.2. Két qua khao sat dinh tinh va dinh lwong
kha néing sinh enzyme protease

3.2.1 Két qua khdo sat dinh tinh kha néng sinh
enzyme protease

Két qua khao sat dinh tinh kha ning tao vong halo
ctia VK-Pro cho thdy, chi s6 phan hiy protein cila céc
ching vi khuin khac biét c6 ¥ nghia théng ké (p <
0,01) trén moi truong SMA. Cac ching VK-Pro nhu
HVD6 (63,77 + 1,06%), CBM6 (59,77 + 2,08%),
CTBO9-1 (59,78 + 1,53%), SR3 (56,24 + 5,99%), CBM2
(58,61 £3,76%), CTB8 (54,87 + 1,98%), HH2 (54,69 +
2,38%), va CTB9 (54,69 + 2,38%) co6 hoat tinh phan
hity protein manh véi chi sé phan hity protein dat trén
54% va khéc biét co y nghia thong ké so vdi cac ching
VK-Pro con lai (Bang 2). Thém vao d6, 5 ching VK-
Pro HVD6, CBM6, CTB9-1, SR3, CBM2 c6 duong
kinh khuan lac twong d6i nho hon cac ching vi khuan
con lai, tuy nhién chi ) phan huy protein dat trén 56%
khi khao sat. Bon ching VK-Pro HH1, HH2, HH3 va
HVD3 ¢6 kich thuée khuan lac 16n nhung chi s6 phan
hity dat dudi 55%. Két qua nay cho thiy, duong kinh
ctia khuan lac chua thé hién kha ning sinh enzyme
protease trong nghién ciru nay. Mot sd nghién ctu
chimg minh qua trinh tong hop protease phu thudc
nhiéu vao diéu kién di truyén, moi truong nudi cdy [2,
23] va dugc diéu hoa boi trang thai sinh 1y té bao va
nhu ciu nito [24, 25].

Bang 2. Két qua khio sat dinh tinh kha ning tao vong halo do VK-Pro tao ra trén méi trwdong skim milk

agar sau 24 gio 0
STT Dong | Hinh thai | Gram vi | Duong kinh khuan Puong kinh Chi s0 phan huy
VK-Pro te bao khuan lac (mm) vong halo (mm) protein (%)

1 CBM2 Que - 8 +0,87™ 1933+ 1,16" | 58,61+3,76™
2 CBM6 Que + 7,17+0,.2° 17,83 +£0,76°*® | 59,77 +2,08"
3 CDV5 Que + 8,17 +0,29° 16,33 + 0,58 50 + 0™
4 CDV6 Cau - 8,67 + 0,58" 16 +0,87" 4586+ 0,7°
5 CGN2 Cau - 8,5+ 0™ 16,67 + 0,58 48,96 + 1,8
6 CTB7 Que - 8,5+ 0,5 18,33 £ 0,58™%" | 53,66+ 1,65
7 CTBS Cau - 8,5+ 0,5" 18,83 0,76 | 54,87 +1,98"¢
8 CTB9 Cau - 8,33 +0,29° 17,5 + 0,5 54,69 + 2,38
9 CTB9-1 Que - 7,5+ 0,5 18,67 + 1,44 | 5978 + 1,53
10 HH1 Cau - 9,83 +0,29" 20,67 + 0,58" 52,38 + 2,38
11 HH?2 Que - 9,67 +0,58" 21,33+ 0,58° 54,69 + 2,38
12 HH3 Cau - 9,17 + 0,29™ 19,0 + 1 51,62 + 3,99
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STT Dong | Hinh thai | Gram vi | Duong kinh khuan Puong kinh Chi s6 phan hiy
VK-Pro te bao khuan lac (mm) vong halo (mm) protein (%)

13 HVD3 Cau - 10,0+ 17 19,67 £ 0,58 | 49,12 + 5,23
14 HVD6 Que + 7,0 = 0° 19,33 +0,58" 63,77 £ 1,06
15 HVD7 Que + 9,17 + 0,29 19,67 + 0,29 53,4+ 0,78
16 SR3 Cau - 8,0 +0,87>¢ 18,33 £ 0,58 | 56,24 + 5,992
17 SV2 Que - 8,83 + 0,76 17,17 +0,58°%% | 4843 + 5,93
18 SvV4 Cau - 8,17 +0,76™ 15,33 £ 0,588 46,81 + 3,13¢
19 SV5 Cau - 10,0 +0,01° 19,67 +0,58™ | 49,12 + 1,52
20 vCBM2 Que - 8,33 + 0,58 17,67 +0,76°* % | 5286+ 1,47

P Value Kk sksk kk

CV (%) 6,34 402 5,67

Ghi chu: Trong ciing mot cot cac ky tir theo sau so li¢u giong nhau la khac biét khong cé y nghia thong ké
qua phép kiem dinh Tukey,; **: khdc biét o mirc y nghia 1%.

Véi két qua dinh tinh enzyme protease, 10 chung
VK-Pro c6 hoat tinh phan gidi cao nhat bao gom :
HVD6 (63,77 + 1,06%), CTB9-1 (59,78 £+ 1,53%),
CBM6 (59,77 + 2,08%), CBM2 (58,61 + 3,76%), SR3
(56,24 + 5,99%), CTBS (54,87 + 1,98%), HH2 (54,69 +
2,38%), CTB7 (53,66 = 1,65%), HVD7 (53,4 = 0,78%),
va vCBM2 (52,86 + 1,47%), dugc xac dinh ham luong
enzyme protease.

3.2.2 Két qua khao sat dinh lwong kha nang sinh
enzyme protease

Két qua xac dinh ham luong enzyme protease ciia
10 ching VK-Pro cho thdy 6 ching VK-Pro c6 kha
ning sinh enzyme protease ting dan va dat cao nhét &
giai doan 72 gid 1 bao gébm: Ching SR3 (6634.,6,2 +
45,5 U/mL), HVD7 (5198,2 + 63,1 U/mL), vCBM2
(1144,1 + 45,5 U/mL), CTBS8 (1049,3 + 78,9 U/mL),
CTB7 (903,5 + 88,4%) va CBM6 (706,6 = 50,5%) va
sau d6 ham lugng protease cila cic chiing nay giam dan
dén giai doan 96 gio u. Trong 6 ching nay, chung SR3
va HVD7 ¢6 kha nang sinh enzyme nhiéu nhét va khac
biét c6 ¥ nghia thong ké (p < 0,01) tai cac thoi diém
khao sat. Chung CBM2 sinh enzyme v6i ham luong
cao sau chung SR3 va HVD7 nhung kha ndng sinh

enzyme 6n dinh va dat hiéu qua dén 96 gio u (3055,7 +
344 U/mL) cua thi nghiém (p < 0,01). Hai ching
CTB9-1 (1079,7 + 34,9 U/mL) va HVD6 (861,7 + 9,68
U/mL) sinh enzyme protease dat cao nhit ¢ giai doan
24 gid i va sau d6 giam dan dén giai doan 96 gid u
(Béng 3). Nhin chung cac chung VK-Pro c6 kha ning
sinh protease c6 xu huéng cao hon cac ching vi khuan
Bacillus, Priestia va Pseudomonas trong diéu kién tu
nhién [11, 12, 16] va c6 xu hudng tuong tu nhu cac
ching vi khuan duoc t6i wu hoa diéu kién nu6i cay dé
dat dugc ham lugng enzyme mong muon [13, 17]. Su
khéc biét nay co thé duoc 1y giai boi yeu t6 di truyen va
dic tinh sinh Iy cta timg chung vi khuan, bao gdm kha
ning hip thu nguon dinh dudng va kha ning sinh
enzyme [26, 27]. Bén canh d6, nghién ciru ctia Solanki
va cs (2021) [28] két luan rang diéu kién nudi cay nhu
pH, ng116n carbon va nito hi¢n dién trong moéi truong
c6 thé anh hudng dén toc do tong hop protease. Két qua
nay phi hop véi quan sat thuc nghiém khi mét sb
ching tang hoat tinh va mat s6 ting nhanh nén co thé
lam giam ngudn dinh dudng trong méi truong tir do
anh huong dén kha ning sinh enzyme trong qua trinh
khao sat.

Bang 3. Su thay ddi hiam lwong enzyme protease ciia cac chiing vi khuin theo thoi gian khao sat

STT Dong Ham lugng enzyme protease dugc xac dinh theo thoi gian t (U/mL)
24 gio 48 gio 72 gid 96 gid
1 SR3 2337,7 + 86,17 3126,7 + 36,1° 6634,6 + 455" 4037,1 + 43,8°
2 HVD7 1666,8 + 63,5° 1761,2 +27,6° 5198,2 + 63,1° 4312,8 + 41,6
3 CBM2 2019,0 £ 34.,9° 23447+ 68,3° 27482 + 33 .4° 3055,7 + 34,4°
4 CTB9-1 1079,7 + 34,9° 967,2 +27,6° 903,5 + 12,6™ 624,0 + 25 3°
5 vCBM2 844,9 + 42 2° 949,1 + 58,0° 1144,1 +45,5¢ 491,7+9,6'
6 CTBS 5374 +58,1" 738,6 +27,6% 1049,3 + 78,9 905,2 + 25,37
7 CTB7 436,8 29,1 762,6 + 54,1 903,5 + 88,4 7288 + 16,5°
8 HVD6 861,7 +9,68° 804,7 + 27,67 5243+ 121,8% 208,7 +33,1°
9 HH2 4871 +33,5" 1063,4 + 68,3° 619,1 +25,3¢ 337,3 £25,3¢
10 CBM6 4759+ 422" 6544 + 18" 706,6 + 50,5 3759+ 9,6
P Value skk sksk skk skk
CV(%) 4.45 3,42 3,15 1.9

Ghi chii: Trong ciing mot cot cac ky tw theo sau s6 liéu giong nhau la khdc biét khéng cé y nghia thong ké

qua phép kiém dinh Tukey,; **: Khdc biét & mitc y nghia 1%.
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3.2.3, Su thay doi mdt do té bao ciia cdc chung vi
khuan theo thoi gian khdo sat ham luong protease

Két qua khao sat mat do té bao cua cac ching VK-
Pro cho thiy, mat do té bao cua cac ching thay ddi va
khac biét co ¥ nghia thong ké theo thoi gian khao sat
(p < 0,01) va mat d6 té bao cac chung duy tri cao dén
96 gio u (Bang 4). Ba chung HVD7 (12,7 £ 0,18 logl0
CFU/mL), CTB9-1 (11,7 £ 0,8 logl0 CFU/mL) va
CTB7 (12,1 + 0,33 logl0 CFU/mL) c6 mat do té bao
tang dan dén giai doan 48 gio U va sau do giam dan
dén 96 gid . Chung SR3 (17,8 + 0,10 logl0
CFU/mL), vCBM2 (15,7 + 0,22 logl0 CFU/mL), va
CTBS (11,9 + 2,24 logl0 CFU/mL) c6 mat do té bao
tang dan dén giai doan 72 gid @ va giam dan dén 96
gio u. Cac ching VK-Pro con lai c6 mat do té bao
tang dan dén 96 gio u. Tai mdi thoi diém khao sat, thi
mat do té bao ciia chung SR3 thé hién cao nhat va
khac biét co y nghia thong ké so vai cac chung con lai
nhung khac biét khong co y nghia thong ké véi mat o
té bao cua ching vCBM2 tai cac thoi diém 24, 72 va
96 gio u. Nhin chung, cac ching VK-Pro SR3,
vCBM2, CT8, CBM2 c6 hoat tinh enzyme tang ti 1¢
thuan v6i mat do té bao theo thoi gian thi nghiém tuong
tu nhu bao cao ciia Kumar va cs (2014) [29]. Trong khi
d6, mat do té bao cta ching HVD7 (12,7+0,18 logl0

CFU/mL), CT7 (12,1 + 0,33 logl0 CFU/mL) dat cao
nhét & giai doan 48 gi 1 nhung ham luong enzyme cua
2 chiing nay sinh ra dat cao nhat ¢ giai doan 72 gio L.
Két qua nay cho thdy, sy chuyén sang pha sinh tng
hop enzyme cao khi tdc do nhan ddi té bao bat dau
chéam lai [3]. Cac ching VK-Pro con lai sy gia tang mat
d6 té bao khong c6 mdi lién hé v6i ham luong enzyme
do céc vi khuén sinh ra.

Su 6n dinh ctia mat do té bao trong qua trinh thi
nghiém dugc xem 1a yéu t6 quan trong anh hudng
dén kha ning sinh enzyme ngoai bao va qué trinh
nay thuong dat cuc dai khi vi khuan duy tri trang thai
sinh 1y 6n dinh [30]. Cac ching vi khuan c6 mat do
té bao cao va on dinh khong chi gitp gia ting ham
luong enzyme, ma con dam bao kha nang duy tri
hoat tinh trong diéu kién nuéi cdy quy mé 16n hoic
tmg dung trong cong nghiép [31]. Do d6, voi két qua
dinh tinh, dinh lugng enzyme protease va su 6n dinh
mat do té bao cua céc chung VK-Pro khéo sat, bdn
chung vi khuan c6 tiém nang nhét 1a SR3 (14,5 +
0,13 logl0 CFU/mL), HVD7 (12,5 £ 0,08 logl0
CFU/mL), CBM2 (12,4 + 0,06 logl0 CFU/mL) va
CTB9-1 (8,6 + 0,16 logl0 CFU/mL) dugc tuyén
chon cho thi nghiém danh gid hi¢u qua phéan huy ca
vun va thit vun.

Bang 4. Su thay dbi mat do té bao ciia cac chiing vi khuén theo thoi gian khdo sat ham lwgng protease

. Mat d¢ té bao cta vi khuén (logl0 CFU/mL)
STT'| Dong 24 gio 48 gio 72 gidy 96 gid
1 SR3 14,1 +0,22° 17,3 +£0,25° 17,8 £0,10° 14,5 +0,13°
2 HVD7 10,7 £ 0,14° 12,7+0,18° 12,1+0,15° 12,5+ 0,08
3 CBM?2 11,0 +0,13° 9,9+0,19 9,8 +0,14°% 12,4 +0,06™
4 CTB9-1 7,8 +0,84¢ 11,7+ 0,8 8,6+0,11" 8,6 +0,16°
5 vCBM2 12,5+02° 12,8 £0,19° 15,7 +0,22° 14,5 +0,12°
6 CTB8 6,5+ 0,08" 9,8+0,5" 11,9 £ 2,24 10,9 +0,15°
7 CTB7 8,3+0,16%" 12,1 £0,33" 93+0,15 11,1 +£0,14°
8 HVD6 8,1+0,11° 11,0 £ 0,08% 11,5+ 0,06™ 12,9 + 0,08
9 HH?2 11,4+0.2" 10,56 + 0,3 10,9 +0,51°% 12,2 + 1,93
10 CBM6 10,7 + 0,09° 11,4 +0,01°% 11,3 +0,05™ 14,1 0,14
P Value kk sksk kg sksk
CV(%) 8,59 6,1 6,19 5,02

Ghi chu: Trong ciing mot cot cdc ky tu theo sau s6 liéu giong nhau la khdc biét khong cé y nghia thong ké
qua phép kiem dinh Tukey,; **: Khac biét 0 muc y nghia 1%.

3.3. Két qua danh gia kha ning phan hiay vat
li¢u c4 va thit vun cia cic chiing vi khuin dwoc
tuyén chon

Két qua danh gia kha nang phéan hiy vat liéu ca va
thit vun cho thﬁy, cac nghiém thic dugc bd sung voi
céc ching VK-Pro don ciing nhu nghiém thirc duge bd
sung voi 4 ching VK-Pro (nghiém thirc Mix) c6 kha
nang phan hily ca va thit vun cao hon va khac biét co y
nghia théng ké (p < 0,01) so v6i nghiém thirc doi
chung (BC) (Bang 5).

V6i nguyén liéu ca vun: O mat do té bao 1a 10°

CFU/gkk, chung SR3 cho ti 1 phan huy cé vun la
56,7% =+ 0,76%, dat cao va khac bi¢t co y nghia
théng ké so v6i cac nghiém thirc con lai va nghiém
thirc BC ¢6 ti 1& phan huy dat thip nhat véi 27,3 +
0,60% % (p < 0,01). Nghiém thtrc Mix 4 chung VK-
Pro c6 ti 1¢ phan hiy thip hon so voi nghiém thirc bo
sung chiing SR3 nhung cao hon va khac biét c6 y nghia
thong ké so véi cac nghiém thic con lai (p<0,01). Khi
tang mat do té bao 1én 10® CFU/gkk, ti 1& phan hiy c4
vun ctia cac nghiém thirc c6 bd sung cac chiung VK-Pro
don ting 1én dang ké, dat ti 1& phan huy cao hon va
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khac biét co ¥ nghia thong ké so voi nghiém thie BC,
tuy nhién ti 1¢ phén huy cia nghiém thirc Mix ¢6 ti 18
phén huy khong thay doi (Bang 5). Nghiém thuc dugc
b6 sung véi ching SR3 dat hiéu qua phan hily cao nhat
voi 82,0 £ 0,3% so véi cac nghiém thic con lai. Hai
ching HVD7 va CBM2 ¢6 ti 1¢é phan huy lan luot dat
75,0 £ 0,5% va 72,6 + 0,2% va dat cao hon so vai
nghiém thirc ctia bo sung chung CTBY-1 (74,2 + 0,2%),
Mix (50,1 £ 0,13%). Mac du nghiém thirc Mix co6 ti 1¢
phan huy ca dat 50,1 + 0,13% cao hon va khac biét c6 y
nghia thong ké so v6i nghiém thirc d6i ching (p < 0,01),
tuy nhién ty 1€ phan huy nay dat thap hon va khac biét
¢6 ¥ nghia théng ké so voi cac nghiém thire dugce b6
sung cac ching VK-Pro don 1é. Két qua nay c6 thé xay
ra hién tuong trc ché gita 4 ching vi khuan khi phdi
trén chung voi nhau [32] tir 6 dan dén ti 1& phan hay
ca vun dat thap hon so véi ti 1& phan hiy ci vun cia
timg ching don. Nghiém thtrc dugc bo sung ching SR3
¢6 hiéu qua phén huy ca vyn cao nhét va khi ting mat
d6 té bao cua ngudn ching nay gitp ting nhanh qua
trinh phan hiy cia cé vun.

Vi nguyén liéu thit vun: Xu hudng phan huy thit
vun dat tuong tu nhu ¢ thi nghiém phan huy cua ca
vun. Nghiém thitc DC khong bd sung VK-Pro ¢6 ti 18
phan hiy thit vun dat thdp nhat va khac biét co y nghia
thong ké so véi cac nghiém thic con lai (p < 0,01) &
hai mét d6 t& bao. O mat do té bao 1a 10° CFU/gkk,
nghiém thic duge bod sung véi chung SR3 va HVD7
dat ti 18 phan huy cao nhat 1an luot 13 63,7 + 0,68% va
62,9 + 0,54%, tiép theo 1a nghiém thuc duoc bd sung
véi chung CBM2 (58,5 + 0,45%) va CTB9-1 (53,5 +
0,26%). Nghiém thirc Mix cho ti 1¢ phan hdy thit vun
dat cao hon va khac biét c6 y nghia thong ké (p < 0,01)
s0 v&i nghiém thirc d6i chimg va chung CTB9-1 nhung
dat thip hon so v6i cac chung VK-Pro con lai. Khi ting
mat do té bao 1én 10°® CFU/gkk, ti 1 phan hiy thit vun
tang khong dang ké, trong d6 ching SR3 dat 66,2 +
0,54% va HVD7 dat 65,2 + 0,36% va dat cao nhat so
v6i cac nghiém thirc con lai (p < 0,07) va nghiém thtic

dugc ching voi chung CTB9-1 chi dat 61,0 = 0,62%.
Nghiém thttc Mix c6 ti 1€ phan hity thit vun dat cao hon
va khac biét co ¥ nghia théng ké (p < 0,01) so voi
nghiém thic dbi chimg nhung dat thdp hon so véi
nghiém thuc dugc ching véi ching SR3 va HVD7 (p <
0,01). Két qua nghién ctru cho thdy ching SR3 va
HVD7 c6 hiéu qua phan huy thit vun so v6i cac chiing
VK-Pro con lai.

Nhin chung, két qua nghién ctru phan huy ca va
thit vun ctia cac chung VK-Pro cho thdy 4 ching VK-
Pro thé hién kha ning phan hily ca vun va thit vyn ting
dang ké so vi nghiém thirc Mix 4 ching VK-Pro. Tuy
nhién, ti phan hdy ca vun dat cao hon so véi ti 1€ phan
huy thit vun. Diéu nay c¢6 thé do cau triic mo cua ca co
ham lugng collagen thap va it lién két chéo hon mé co
cia dong vat c6 vi bao gém thit heo nén co thit ca
mém hon va dé bi thity phan hon [33]. Tuong tw, Ando
va cs. (1992) [34] xac dinh enzyme ngoai bao do vi
khuén tiét ra tiép can d& hon céc soi co va protein lién
két bao quanh bo co trong méd ca so voi mo thit nén
gitip sy hip thu enzyme protease nhanh hon so véi vun
thit heo. Khi ting méat do té bao cua céc chung vi
khuan, ti 1& phan huy thit vun ¢6 xu huéng khong thay
d6i nhung ti 1é phan huy ca vun ting 1én dang ké. Két
qua nay c6 thé do cac bé tap két nudc thai va bun thai
tir nguon ché bién ca chira ham lugng dinh dudng cao
va 6n dinh nén da thiét 1ap hé vi sinh vat phan hay
protein phong phi va tham gia vao qua trinh phan huy
protein c6 nguon goc da dang hon [35, 36, 37] bao gom
phan hiy duoc protein tir thit vun. Cac ching vi khuan
duoc tuyén chon c6 kha nang phéan huy hiéu qua ca vun
va thit vun trong nghién ctru nay cho thay vai tro cia
enzyme protease do cac chung vi khuan sinh ra c6 thé
c¢6 nhiéu chtrc nang va ching vi khuan SR3 c6 ti 18
phan huy ca va thit vun dat cao nhit & cac mat do
nguén chung khac nhau. Chung HVD7 c6 hiéu qua
phan huy c4 va thit vun dat t6t nhit & méat d6 ngudn
ching 1a 10° CFU/gkk.

Bing 5. Két qua phin hity thit va c4 ciia cic dong vi khuin dwgc tuyén chon

" , Ti 1¢ phan huy ca (%) Ti 1¢ phan huy thit (%)
STT | Nghiém thicc 65 cp0orc | 10° CFUJakk | 10° CFU/akk 10° CFU/gkk
1 PC 27,3 £ 0,60° 273 £ 0,60° 21,1 +0,70° 21,1 £0,70°
2 SR3 56,7 +0,76° 82,0 +0,3" 63,7 + 0,68 66,2 £ 0,54°
3 HVD7 46,2 +0,16° 75,0 +0,52° 62,9 + 0,54° 65,2 0,36
4 CBM2 44,9 + 0,79 72,6 + 0,20° 58,5 + 0,45 59,6 +0,07°
5 CTB9-1 43,6 + 0,459 742 +0,21° 53,5+ 0,26° 61,0 £ 0,62°
6 Mix 50,0 +0,47° 50,1 +0,13¢ 56,8 +0,55" 60,5 = 0,35°

P Value skk kek kg kk

CV(%) 10,2 15,9 6,7 45

qua phép kiém dinh Tukey; **: Khdc biét & miic y nghia 1%.
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3.4. Pinh danh cac chiing vi khuin tiém ning

Két qua giai trinh tyr gen 16S rRNA ciia hai ching
vi khuan cho thdy, chung SR3 va HVD7 ¢6 trinh ty dat
848 nulceotide. Trinh tu gen ctia chiing SR3 ¢6 su tuong
d6ng dat 99,04% so voi trinh ty gen ctia chung vi khuan
Pseudomonas aeruginosa (KM659186.1) (Hinh 3A) va
ching HVD7 ¢6 sy twong dong dat 100% so v6i trinh tur
gen chung vi khuan Priestia megaterium (OP035869)
trén ngan hang NCBI (Hinh 3B). Két qua nay tuong

Download Select columns

P '8

22 sulect al 100 saqimiens seectnd GenBank  Guahics  Dist

<R N N<N<N N <]

Hinh 34. Két qud tim kiém trinh tw twong @ong cila chiing SR3 véi trinh tir 1

Download ~

Select columns -

(2 select all 700 sequences seiected

déng v6i ddc diém khuan lac va té bao cta vi khuén. Hai
chiing Vk-Pro nay tach biét nhau dua trén so do ciy phat
sinh loai (Hinh 3C). Véi mirc do twong dong cao & két
qua so sanh trinh tir trén ngén hang NCBI ciing nhu mdi
quan hé gan giii dugc thé hién trong cay phat sinh loai
cua chung SR3 véi Pseudomonas aeruginosa va HVD7
vOi Priestia megaterium, cO thé két luAn SR3 1a vi khuan
thudc chi Pseudomonas sp. SR3 va chung HVD7 la
Priestia sp. HVD7.

Show [ 100V | @

ree of resulls  MSA Viewer

- HVD?

- Priestia megaterium OP935869.1

Priestia megaterium PQ781398.1
L) | S

e Priestia megaterium MW035005.1

Bacillus aryabhattai MKSI9191.1

seruginasa PP37S083.1

aeruginosa KY308180.1

-+ SRi

Pseudomonas aeruginosa KM659186.1

Xa sp. ABOI67621
Hinh 3C. Céy phdt sinh loi ciia hai chiing vi khudn SR3 va HVD7?
1 Ghi elui: Cdy phdt sinh lodi duwge xdy diung sit dung phirong phdp Neigbor-
i Joining véi hé sé boootstrap 1i 10000 ldn; Gid tri trén cdy phd hé la cdc gid
1 1ri boootstrap vdi d urong dbng trén 85%

Hinh 3B. Két gud tim kiém trinh tir twong ddng ciia chiing HVD7 véi trinh 1w 165-rRNA

Vi khuan Priestia megaterium thudng hién dién
trong nudoc thai va bun day ao. Priestia
megaterium MIVB5 ¢o kha ning san xudt enzyme
ngoai bao nhu cellulase, amylase, protease... va co
kha ning san xuat chat két tu sinh hoc va dugc tng
dung trong qua trinh phén giai cac hop chit hitu co,
tao két tia cac chat ran khong tan trong nudc, giup
giam d¢ duc cua nudc [38, 39]. Bén canh do, Kkét qua
nghién ciru ctia Nascimento va cs. (2024) [40] cho thay
vi khudn P. megaterium LAMA1607 c¢6 kha ning xtr Iy
protein va tham gia vao qué trinh phan giai phdt pho.
Hiéu qua phan gidi protein va Ung dung enzyme
protease ciia ching vi khuan thudc chi Pseudomonas
dugc ghi nhan ¢ nhiéu nghién ciru [41, 42]. Vi khudn
Pseudomonas aeruginosa K-187 tiét enzyme protease
c6 hoat tinh cao giup loai bo protein hiéu qua khéi vd
tom cua [41] va Pseudomonas aeruginosa PD100 co
tiém nang phan hily protein trong méi truong c6 dung
mdi tiy 16ng da bd va phan hily cac protein ty nhién
[42]. Tu nhitng két qua nghién ctru duoc cong bd
khang dinh tiém ning cta 02 chung vi khuan thudc hai
chi Pseudomonas sp. SR3 va Priestia sp. HVD7 trong
viéc sinh enzyme protease c6 hoat tinh cao va phéan huy
duoc protein tir nguén ca vun va thit vun. Do d6, trong
Kkét qua cua nghién cuu hién tai, hai ching SR3 va
HVD?7 dugc xem 1a ngudn vi khuan trién vong cho cac
nghién ctu tiép theo nham khai thac enzyme protease
phuc vu xtt Iy nuéce thai, chét thai hitu co sinh hoc va
gitip cai thién chét lwong moi truong nudi trong thiyy
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san theo huéng bén vimg.

4. KET LUAN

Nghién ctru da phén lap dugc 40 chung VK-Pro tu
nudc thai va bun thai tai khu tap két nuGce thai tir cong
ty ché bién c4 tra. Két qua nghién ctru da tuyén chon
dugc hai duge 4 chung SR3, HVD7, CBM2 va CTB9-
1 c6 kha nang sinh hoat tinh enzyme protease dat cao
nhét va duy tri dugc mét do té bao cao tai thoi diém 96
gio 1. O mét d6 ngudn ching 1a 10°CFU/gkk, ching
SR3 ¢6 ti 1¢ phan huy ca vun (82,0 + 0,3%%) va thit
vun (66,2 + 0,54%) dat cao nhét va chung HVD7 ¢6 ti
1€ phan huy ca vun (75,0 £ 0,52%%) va thit vun (65,2
+ 0,36%) cao tht hai hon so véi cac chung don va su
phdi tron cia 4 ching VK-Pro con lai. Két qua giai
trinh ty va dinh danh hai chung SR3 va HVD7 cho
thdy, ching SR3 dugc dinh danh 1& Pseudomonas sp.
SR3 v6i do twong dong dat 99,04% véi vi khuan
Pseudomonas aeruginosa. Ching HVD7 dugc dinh
danh 1a Priestia sp. HVD7 véi d9 tuong dong dat
100% véi vi khuan Priestia megaterium. Tt nhiing két
qua nay cho thdy tiém ning ung dung hai chung vi
khuan SR3 va HVD7 trong xir Iy phé phim giau
protein va giap xu ly moéi truong.

LOI CAM ON
Nghién cuu dwoc tai tro t dé tai nhdnh

CTCS2024-05-01 thupc Chuong trinh Nghién cuu co
so Pai hoc Can Tho nam 2024.
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ISOLATION AND SELECTION OF PROTEIN DEGRADING BACTERIAL STRAINS FROM
WASTEWATER COLLECTION TANKS OF SEAFOOD PROCESSING FACTORIES
AT TRA NOC INDUSTRIAL ZONE - CAN THO CITY

Do Thi Xuanl, Duong Van Thanh Do 1, Dang Kim Thaol,

Nguyen Thi Bach Kim’, Pham Thi Hai Nghi',

Van Pham Trong Tinh?, Nguyen Vo Chau Ngan®

Institute of Food and Biotechnology, Can Tho University

Faculty Rural Development, Can Tho University

3 Faculty of Environment and Natural Resource, Can Tho University
Abstract

This study was aimed at investigating and selecting protein degrading bacterial strain (VK-Pro) from
wastewater and waste sludge sources of catfish processing factories in Tra Noc industrial Zone of Can
Tho city. The pure VK-Pro isolates were investigated the qualitative and quantitative ass essment of
protease activity under in vitro conditions, the ability of the VK-Pro with high degradation index to
degrade by products of catfish and of pork meat and identified the potential beneficial bacterial isolates.
The results showed that 40 VK-Pro strains that produced halo zones on the protein medium were
isolated. Among them, 20 bacterial isolates gained significantly higher the degradation index (%).
Based on the quanlitative test, 4 VK-Pro strains were selected for their highest tyrosine-degrading
capacity up to 96 hours of incubation, with proteae activity ranging from 905.2 + 25.3 t0 4,312.8 +41.6
U/mL. With a bacterial density of 10° CFU/gkk, the SR3 strain gained the highest degradation
efficiency for both catfish (82.0 £ 0.3%) and pork (66.2 £ 0.54%) by products and the HVD?7 strain was
the second effective strain in degrading fish (75.0 = 0.52%) and pork (65.2 = 0.36%) by products
compared to those of other treatments. These strains were identified as a species specy of Pseudomonas
sp. SR3 (99.04% of the similarity) and Priestia sp. HVD (100 % of the similarity) based on the 16S
rRNA sequence. The study successfully selected two bacterial strains with the potential application for
treating biological organic wastes containing high protein-based by-products from catfish and pork.

Keywords: protein degradation index, protease, tyrosin, by-product of catfish, by-product of pork.
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