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Tém tit. Sy phat trién cua cong nghiép ché bién thit va thity hai san & Viét Nam thoi gian qua da
va dang phdt sinh nhiéu vin dé 6 nhidm nuéc bdi cdc hop chat hiru co giau Nito do d6 viée xtr 1y
cdc hop chit dang nay bang phuong phdp sinh hoc 1a phit hop. Muc tiéu nghién ctru 13 khao sat
kha ning sinh tong hop enzyme protease ciing nhu cdc yéu tb co ban anh huéng dén ching tir cdc
chung Bacillus phan 1ap trén ba loai nuéc thai giau dam khéc nhau dwoc 13y tir cdc nha mdy ché
bién thit va thity hai san. Ttr 30 ching phén 1ap, ciing véi cdc két qua vé ddc diém hinh théi, sinh 1y
va sinh héa chuyén biét thu nhén duoc Kkét hop véi khéa phian loai cua Bergey, da lua chon ra 10
chung Bacillus ¢6 kha ning phan giai protein tot. Két qua khdo st ciing cho thiy sau thoi gian 72
gid nudi cdy & céc didu kién pH 7 va 50°C, hoat tinh protease ctia ca 10 chung déu dat cuc dai va
dao dong trong khoang tir 1 dén 1,15 U/ml. D6 1a co s dé tiép tuc trién khai nghién ctru tmg dung
kha ning xir Iy nudc thai ché bién thit va thuy hai san trong thyc t& v6i cic té hop Bacillus tuyén

chon.

Tuwr khoa: Bacillus, hoat tinh protease, khéa phén loai Bergey.

1. Mé dau

Trong s6 céc loai hinh cong nghiép ché bién
thuc phém tai Viét Nam, nganh ché bién thit gia
stic gia cam va thuy hai san phét trién khd da
dang va phong phd, song quy md san xudt phan
tan theo hinh thuc hQ gia dinh hay lién ho gia
dinh v&i cong nghé ché bién thii cong va thiét bi
tu tao chiém ti 18 t6i 70-74% [1-3]. Do do6, viéc
thu gom va xu ly nudc thai tai cic co sé ché
bién nay chua dwoc quan tim khi phin 16n
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lugng nude thai phat sinh khdng duogc xur ly
hodc chi dugc xtr 1y mot phé‘m véi hi€u qua rat
thdp trudc khi d6 ra song ngdi, ao hd, da va
dang giy nhiém ban nghiém trong vé lau dai
céc ngudn nudc va moi trudng xung quanh [4,
5]. Mot diém dac trung trong nudce thai ché bién
thit va thuy hai san 1a sy hién dién voi ham
luong 16n céc chit hitu co cao phan tir nhu
protein, amino acid, lipid va mot s6 chét khac
[6]. Céc chét hitu co cao phan tir nay do cham
phan hity nén chinh 1a tic nhan khién ngudn
nudc bi 6 nhiém ning né[7, 8]. Trong nudc thai
ctia cdc nha mdy ché bién khic nhau, tai luong
va ndng do cua ching cé thé khéc biét, phu
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thudc vao loai nguyén liéu ché bién, chét phu
gia sir dung, loai san phim san xuat... nhung
phin chét hiru co chu yéu déu 1a protein [9], ¢6
1€ 1a do protein thudng chiém tir 15-25% trong
Iwgng tuoi cac loai cd va thit gia sic [8, 10]. Do
vay, dé giam thiéu 6 nhiém, bén canh cac
phuong phap xtr Iy héa hoc, héa ly, co hoc thi
xt ly sinh hoc dugc dac biét quan tdm va dem
lai hiéu qua cao do dic trung 6 nhiém nf")ng do
16n cdc protein c¢6 thé phan hay sinh hoc trong
nudc thai ché bién thit va thiy hai san.

Trong qud trinh x& ly nudc thai bﬁng
phuong phép sinh hoc, su phan giai protein mé&
dau bang giai doan thuy phan va nhiéu nghién
ctru da chimg minh riang day 1a giai doan quan
trong, quyét dinh tdc d6 va hiéu qua xu 1y [11,
12]. 0 giai doan nay, mot s6 nhém vi khuan c6
khé nang sinh téng hop enzyme ngoai bao phan
giai cdc hop chét protein khong tan thanh cdc
don phan tir (cdc monomer va oligomer) dé tan
hon va d& hip thu hon déng vai trd then chét.
Trong s& cidc vi sinh vdt c¢6 kha ning sinh
enzyme ngoai bdo cao, vi khudn thudc chi
Bacillus duge biét dén kha nhiéu do ching c6
thé st dung dugc da dang ngudn co chat dé
tang sinh khdi va phét trién, do vay Bacillus da
va dang duoc mg dung trong nhiéu linh vuc
khdc nhau cua doi sdng néi chung va trong
cdng tac xu ly nudc thai néi riéng ¢ Viét Nam
nhu nudc nudi thay san [13], nude sdng, hd bi &
nhi®m béi chét thai sinh hoat [14-16]. Nhd ¢6
hoat tinh enzyme ngoai bao cao, cic loai thong
dung khic nhau cua Bacillus nhu B. subtilis, B.
licheniformis, B. megaterium..., khi dugc bd
sung vao cic loai nudc thai néi trén, da ching
té hiéu luc phan huy chit hiru co cao hon hén
s0 véi cdc ching ty nhién sin cé trong nudc
thai [13-16].

Tu nhiing co so trén day, nghién ciu nay
dugc thuc hién véi muc tiéu tuyén chon mét )
chung Bacillus c6 hoat luc phan gidi protein cao

trong nudc thai, lam co s& cho ng dung vao
viéc xur ly cac loai nudc thai giau dam. Véi muc
tiéu d6, nghién ciru trudc hét tap trung vao kha
nang sinh téng hop enzyme protease ciing nhu
cac yéu t6 co ban anh hudng dén ching cua céc
chung Bacillus phan 13p tur ba loai nudc thai
giau dam khéac nhau.

2. Pbi twong, nguyén liéu va phwong phap
nghién ciru

2.1. DBéi twong nghién citu

2.1.1. Nudc thdi

- Nudc thai ché bién thuy san ciia nha may
thiy san s6 4, duong Hung Phd, quéan 8, Tp
HCM.

- Nudc thai san xuét cia cong ty ¢ phan
hai san Sai Gon Fisco, KCN Vinh Ldc, quan
Binh Tan, Tp HCM.

- Nuée thai ché bién thit cua cong ty cb
phan k¥ nghé Vissan, duong No Trang Long,
quén Binh Thanh, Tp HCM.

Ca ba loai nuéc thai trén déu dwoc 14y trong
bé tiép nhan nudc thai san xuét ciia ba nha mdy.
Nudce thai tai d6 dugce luu giltt khoang 2 ngay
trudc khi duge dua vao tram xt 1y hodc thai ra
mdi truong.

2.1.2. Vi khudn Bacillus

Céc chung Bacillus sau khi dugc phan lap
tir nude thai va thir nghiém hoat tinh protease la
dbi twong cua cdc thir nghiém ké tiép.

2.2. Nguyén liéu nghién ciru
- M6i truong phén 13p vi khuan (méi truong

NA): peptone 1g/100ml, cao thit 0,3g/100ml,
NaCl 0,5g/100ml va agar 20g/1000ml.
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- Moi truong dinh tinh kha ndng sinh NH;
trong qué trinh phan gidi protein (mdi trudong
NB): peptone 1g/100ml, cao thit 0,3g/100ml,
NaCl 0,5g/100ml.

- Mbi truong tht nghiém kha ndng phén
giai gelatine (mo6i truong NG): gelatine
5g/100ml, peptone 0,5g/100ml.

- Cac mdi truong khic phuc vu cac thu
nghiém sinh héda.

- C4c héa chét xdc dinh hoat tinh protease.

2.3. Phuwong phdp nghién ciru

2.3.1. Phuong phdp phdn ldp cdc chung
Bacillus c6 kha nang phdn huy protein va xdc
dinh cdc déc diém hinh thdi, sinh héa

MAu nudc thai cua cdc co sé ché bién thuy
san néu trén dugc gia nhiét & 80°C trong
khoang 20 phit, pha loang va céy trang trén
mdi truong NA, u ¢ 37+1°C trong 24 gid, rdi
céy ria cdc khuén lac thu dugc dén khi thuin
nhat.

Céc chung vi khuan phén 1ap dugc xéc dinh
hinh théi béng phuong phdp nhuoém Gram va
nhuém bao ti. Pic diém sinh héa cua céc
chung duoc xdc dinh thong qua cic thir nghiém
kha nang di dong, catalase, nitrate, Indol,
Methyl red, VP, citrate, nitrate.

Tu cdc két qua thu nhan dugc & trén, so
sanh voi cac mo ta trong khéa phan loai Bergey
[17] dé budc dau du dodn cdc chung vi khuén
thudc chi Bacillus.

2.3.2. Phuong phdp xdc dinh kha nang
phdn giai protein cua cdc chung Bacillus phdn
lap

- Trén mdi truong NB vé6i thube thir
Nessler: mau sic dung dich thu dugc bién thién
mau tir vang rom dén vang nau sam, phu thudc
ham luong NH; sinh ra.

- Xéc dinh hoat tinh protease bang phuong
phdp duc 16 thach trén mdi truong NA. Céc
chung c6 kha nang phan giai protein manh cho
duong kinh vong phan giai 16n xung quanh
giéng thach.

- Thu nghiém gelatin: cdc chung c6 kha
nang phan gidi gelatine s€ lam tan chay moi
truong NG trong 6ng thach va phﬁn gelatine da
phan hiy s& khong dong du ¢ nhiét do thap
4°C).

2.3.3. Phuong phdp xdc dinh hoa't t{nh
enzyme protease va dnh huong cua cdc yéu to

- Phuong phdp Anson cai tién xdc dinh hoat
tinh protease: hoat lyc phan giai casein trong
dich nudi cdy cdc ching Bacillus da phan 1ap va
chon lgc & 37£1°C trong 60 phiit duge danh giad
thong qua do hap thu quang & 660nm cua san
pham phan giai v6i thudc thir Folin. Pon vi
hoat tinh enzyme duoc xdc dinh la luong
enzyme can dé chuyén héa lugng casein twong
duwong 1umol tyrosine ¢ diéu kién thi nghiém.

- Khao sét anh hudng cua thoi gian nudi cdy
dén hoat tinh protease: ldy Iml dich chiét
enzyme tho (sau ly tdm) tu dich nudi céy sau
cdc khoang thoi gian khic nhau (24 gio, 48 gio,
72 gio, 96 gio) tai 37x1°C dé xdc dinh hoat
tinh béng phuong phap Anson cai tién.

- Khéo st anh huéng cia pH ban dau dén
hoat tinh protease: 1ay 1ml dich chiét enzyme
thd sau khoang thoi gian nudi cdy phi hop da
xdc dinh dugc & trén & 37x1°C trong mdi
truong NB trudce d6 di diéu chinh pH vé cic gid
tri 3, 5, 7, 9 bang NaOH 1M hodc HCI 1M dé
xdc dinh hoat tinh bang phuong phép Anson cai
tién.

- Khéo sét anh huéng cua nhiét do dén hoat
tinh protease: tién hanh nudi ciy cdc chung vi
sinh vat véi khoang thoi gian va pH téi wu da
xac dinh & trén trong cédc diéu kién nhiét do 1an
lugt 1a 30+1°C, 37£1°C, 40£1°C, 50%1°C,
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60+1°C bang thiét bi diéu nhiét. Sau d6, ly trich
thu enzyme va xdc dinh hoat tinh bang phwong
phap Anson ci tién.

O tit ca cdc khao sat trién, mdi thi nghiém
déu duoc lap lai 3 lan dé tinh két qua trung
binh, sau khi da loai bo sai sb tho.

3. Két qua va thio luin

3.1. Két qua phan ldp va lwa chon cdc ching
Bacillus co kha nang phdn huy protein tot

Tir cdc mau nuée thai cia 3 nha mdy thuy
san, da phan 1ap dwoc 30 ching vi khuin ¢6 kha
ning phat trién trén méi truong NA chira
protein la nguén carbon duy nhit.

Tiép theo, viéc lua chon céc ching Bacillus
trong pham vi dé tai dua trén hai yéu to:

- 1a cac truc khuin Gram duong, sinh bao
tu.

- kha nang phan giai protein tét, nham dam
bao hiéu qua khi ing dung cic ching nay vao
xir Iy nuéc thai giau dam trong thyc té.

Tir d6, trong s6 30 ching phan lap, da lva
chon dugc 10 chung, trong d6 cé 7 ching c6
ngudn gdc tir nude thai ché bién thuy san, ky
hiéu M1, M2, M3, M4, M5, M6, M7 va 3
chung c6 ngudn gdc tir nudc thai ché bién thit,
ky hiéu V1, V2 va V3. Hinh théi va kha nang
phan giai protein cia mot s6 ching phan lap
trong s6 10 chung lya chon duoc thé hién trén
cac hinh 1 va 2 dudi day.

Hinh 2. Kha nang sinh NHj; (anh trdi) cia 10 chung Bacillus va
hoat tinh phan giai protein (anh phai) ctia 6 trong s6 10 ching Bacillus
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Két qua thir nghiém sinh héa cta 10 chiing duoc trinh bay ¢ bang 1.

Bang 1. Két qua thir nghiém sinh héa ctia 10 ching vi khuén lya chon

Thir nghiém Céc chiing vi khuin

M1 M2 M3 M4 M5 Mé6 M7 A\ V2 V3
Di dong +
Catalase
VP - - - -
Indol - - - - - - - - - -
Urease - - - - - - - - - -
S. citrate + - - + + - + - +
Nitrate + + + - - + + +
Tinh bt - - + - - + + +
Manitol - - - + - - - + + +
NaCl 7% - - - - - + + - - +

Nhu vay, tur cic Kkét qua thu dugc v& hinh
thdi, kha nang phan giai protein cling nhu dic
diém sinh héa dbi v6i 10 chung trén, so véi
khoéa phén loai vi sinh vat ctia Bergey [17], c6
thé khrfmg dinh mdt 14n nita 1a céc ching da lya
chon déu thudc chi Bacillus.

So sdnh véi cac cong trinh cua Ha Thanh
Toan va dong tic gia [18] da phan 1ap duoc 17

—&—Ching M1 - - - Ching M2
— A -Ching M3 @ Chiing M4
0.9 { —¥—Ching M5

Hoat tinh protease (U/ml)

24 gity 48 giv 72 gity 96 gid|

Thoi gian nuéi cay (gi®)

Hinh 3. Hoat tinh phan gidi protein theo thoi gian
cua cdc chung M1, M2, M3, M4, M5.

ching vi khuan phén giai protein tir nudc ri ric
Can Tho; cong trinh cua Tran Lién Ha va Pang
Ngoc Sam [14] chon loc dugc 5 chiung Bacillus
¢6 hoat tinh protease tot tir 50 chung ban dau dé
g dung xir Iy nudc hd 6 nhidm thi sé luong
cac chung Bacillus phan 1dp duoc trong nghién
clru nay cling khé da dang.

- -4~ - Ching M6 —{—Chiing M7
/e Chling VI —@ = Chiing V2
0.9 1 —5¢—Chang V3 - 087

0.8

0.7

Hoat tinh protease (U/ml)

0.6

0.5 + T T 1
24 gio 48 gior 72 gio 96 gio|

Thoi gian nuéi cay (gid)

Hinh 4. Hoat tinh phan gidi protein theo thoi gian
cua cdc chung M6, M7, V1, V2, V3.
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3.2. Két qua khao sdt hoat tinh phdn gidi
protein cua 10 thng Bacillus lya chon theo
thoi gian nudi cay

Céc hinh 3 va 4 cho théiy cd 10 ching
Bacillus lua chon déu c6 hoat tinh phan giai
protein r6 rang va dat dugc cao nhit tai thoi
gian nudi cdy 72 gid. Trong d6 ching M5 ¢6
hoat d0 phan giai manh nhét (0,9 U/ml) con
ching M3 12 ching c6 hoat do yéu nhét (0,7
U/ml). Pay ciing 12 khoang thoi gian nudi cdy
thuong dugc tim thdy trong mot sd nghién ctru
twong tu cho hoat tinh protease sinh thanh tur
Bacillus dat cuc dai [19, 20].

Sau 72 gio, hoat tinh phan gidi protein cia
tat ca 10 ching déu giam dan. Hién tuong nay
cling dugc quan sat théy & cdc khao sét tuong tu
trén Bacillus ciing nhu cdc nhém vi khuén khic
[19, 21, 22]. Theo cac tac gia trén, c6 thé vi &
cubi pha sinh tong hop, té bao bit dau tu phan
va tde do tich lily enzyme bi cham lai.

3.3. Két quad khdo sdt anh huong cua pH ban
ddau den hoat do protease cua 10 chung

Céc vi sinh vat néi chung kha nhay cam véi sy
thay ddi ciia ndng d6 ion H' trong méi trudng.
Theo Nguyén Pirc Luong va Nguyén Thi Thity
Duong [6], ndng d6 H* (hay pH) c6 thé lam
thay d6i trang thdi ion héa cdc nhém chirc &
trung tdm hoat dong ciia enzyme, do d6 lam
thay doi kha ning phan tng cta cdc nhém nay
trong phan g xtc tic phén giai co chét.

Ngoai ra, pH 12 yéu t6 anh huéng dén murc
d6 ion héa co chit, cu thé 12 tai pH tdi thich,
phan tir co chat duoc ion héa t6i trang théi thich
hop nhét cho su két hop véi enzyme. Két qua
khao séit hoat tinh protease cua 10 ching ¢ 4
muc pH 1a 3, 5, 7, 9 dugc thé hién ¢ hinh 5 va
6.

0.9 ~

O Ching M1 m Ching M2 71 Chiing M3

EiChing M4 m Chung M5

Hoat tinh protease (U/ml)

Hinh 5. Sy thay di hoat tinh protease theo pH
moi truong cua cdc chung M1, M2, M3, M4, M5.

0.9

O Ching M6 i Chiing M7 @O Chling V1

E1Chang V2 M Chang V3
0.8 -

074 = o -

Hoat tinh protease (U/ml)
o
o

0.5

pH3 pH5 pH7 pH9

Hinh 6. Sy thay d6i hoat tinh protease theo pH
moi trudng cua cdc chung M6, M7, V1, V2, V3

Ca 10 chung Bacillus lga chon déu biéu
hién hoat tinh phén gii protein manh nhat & pH
7. O gié tri pH nay, hoat d6 protease manh nhét
1a ching M5 (0,87 U/ml) va yéu nhét 1a chung
M1 (0,68 U/ml). Pay 1a mot uu diém khi ung
dung céc chiing nay lam ché phdm thic day qud
trinh phan hdy nhanh protein trong cdng tac xi
1y nude thai ché bién thiy san, thit gia sic gia
cam vi pH trong cic loai nudc thai trén thyc té
thuong dao dong xung quanh khoang 6,5 — 7.5.
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34 Két qua khao sdt anh huong cua nhiét do
dén hoat do protease ciua 10 ching

Nhiét d6 1a mét trong nhimng yéu td quan
trong anh huong dén hoat dong enzyme. Nhiét
do cang tang, hoat luc cia enzyme cling tang
theo song dén mot muc nhiét do gidi han thi
hoat luc enzyme lai giam xudng [23]. Piéu nay
dugc minh ching khé 13 rang ¢ dd thi hinh 7,

cho thay nhiét d6 téi thich véi hoat tinh enzyme
ctia ca 10 ching déu dat mirc cao nhat & 50°C.
Két qua nay vira ddng nhat lai vira khic biét véi
nhiing thu nghiém tuong tu trudc day trén cic
loai khac nhau cua ching Bacillus [20, 24-26].
D6 1a do nhiét do tbi thich cia enzyme khong
phai 12 hing s6 ma phuy thudc vao nhiéu yéu t6
nhu loai va ndng d6 co chat, pH mdi trudng, su
¢6 mat cua cac ion vo co ...[6].

1.2 4
B Ching M1 # Chung M2 71 Chung M3
14 4/ H Ching M4 ® Chang M5 @ Chung M6
B Ching M7 O Ching V1 ® Ching V2
= 1 ®ChingVs
E
2
o
g 0.9 -
2L
(4
o
e 084+ - —————- ]
£
‘g.
£ 07+ W
0.6 - =
05 A =
30 37

Nhiét dé (d6 C)

40 50 60

Hinh 7. Sy thay ddi hoat tinh protease theo nhiét d9 ctia 10 chiing chon lgc.

4. Két luan

T nudce thai san xut giau dam ctia mot vai
nha mdy ché bién thit va thiy hai san, da lua
chon duogc 10 chung Bacillus c6 kha nang phan
gidi protein tot tir 30 ching phan 14p, bao gdbm 7
chung ¢6 ngudn gdc tir nuwdc thai ché bién thiy
san va 3 chung c¢6 ngudn gbc tir nudc thai ché
bién thit. Két qua khao sit hoat tinh phan giai
protein cta 10 ching nay cho thay hoat tinh
protease dat cuc dai sau 72 gio nudi ciy ¢ pH 7
va 50°C. Nhing két qua ban ddu nay c6 thé
duoc coi 1a co s¢ dé trién khai nghién ctru tmg

dung kha niang xtr 1y nudc thai ché bién thit va
thity hai san trong thuc t& v6i cdc mirc d6 nudc
thai 6 nhidm khac nhau cia céc td hop Bacillus
tuyén chon.
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Study of protease activity of several Bacillus strains
isolated from slaughterhouse and seafood processing
wastewater

Vo Hong Thi', Nguyen Hoang My”, Nguyen Pham Huyen'

'Department of Environment and Biotechnology, HCMC University of Technology (HUTECH)
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The development of meat and seafood processing Industries in Vietnam in recent years has arisen
water pollution problems from nitrogen-rich organic matters, and then it is appropriate to treat/remove
them with the addition of bioaugmentors. Studying protease production capability and optimizing the
key conditions for maximum activity of extracellular protease of Bacillus strains isolated from three
different kinds of protein-rich wastewater discharged from slaughterhouse and seafood processing
plants are objectives of this research. From 30 strains isolated, base on charateristic of the
morphology, physiology and the Bergey’s manual, the 10 most efficient proteolytic Bacillus strains
were selected. Besides, studying results showed that after 72-hour cultivation at pH 7 and 50°C
condition, protease activities of all 10 Bacillus strains gained maximum, which were in the range of 1
and 1,15 U/ml. Results of this study have set up further application of selected Bacillus strains for
removal of Nitrogen-pollutants in meat and seafood processing wastewaters.

Keywords: Bacillus, protease activity, Bergey’s manual.



