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TOM TAT

Mgt trong nhizng thanh phan chinh cua chat thai chan nuéi la protein. Do vdy, vi sinh vdt sinh
protease di va dang dwoc ap dung trong qua trinh xi 1 chat thai ciing nhir ¢é nhiéu nghién cizu
diroc thuc hién d@é tim nguon vi sinh vat ban dia c6 khd nang phan gidi protein. Nghién citu nay da
phan Igp 41 ching c6 kha ndang phdn giai protein tir mau dat, nwéc va bun bé muéc thai cia 10 mé
gia cam tgi Tien Giang. Trong dé, ¢6 3 chiing cho hogt tinh protease ngogi bao cao nhat 1a T17, T24
va T36 Véi két qua phan logi khi so sanh trinh tw dogn 16S rRNA trén ngan hang NCBI firong imng
la Bacillus subtilis, Bacillus statosphericus, Bacillus flexus. Khado sat danh huong cua pH va nhiét do
dén kha ndang sinh protease cho thay ca ba chiing déu ¢6 kha ndang sinh protease ngoai bao ¢ khodang
nhiét dé tir 30°C dén 45°C, pH thich hop cho viéc san sinh protease cua ba ching khac nhau la khac
nhau. Pay la dit liéu ban dau cho viéc ap dung cac ching nay trong xir [ méi trieong c6 nhiéu protein.

Tir khoa: Bacillus flexus; Bacillus stratosphericus; Bacillus subtilis; 10 mé gia cam; vi khuan
sinh protease; tinh Tién Giang

1. Giéithigu

Tinh Tién Giang 1a mét trong nhitng tinh thudc déng bang séng Ctru Long c6 quy md
chan nudi gia cAm 16n cua ca nudc. Gia cam dugc phan phdi truc tiép hoidc sau khi giét md
dén cac noi tiéu thu. Ngoai 14 10 giét mo gia cAm duoc kiém soat vé sinh, cé rat nhiéu dia
diém giét mo ty phét, khdng xur 1i nudce thai trude khi thai ra méi truong gay 6 nhiém ngudn
nuéc (Tien Giang Deparment of Statistics, 2022). Trong thanh phan chét thai cua 10 mo,
protein chiém ti 1¢ kha cao (15%-25%). Do d6, viéc xir I réc thai, nudce thai tir cac 10 mé gia
cam can c6 enzyme protease (Johns, 1995). Trong d6, viéc &p dung vi sinh vat sinh protease
vao qua trinh xur li la mét trong nhitng bién phap sinh hoc dugc ng dung rong réi do viéc
ap dung ché pham enzyme riéng Ié gap nhiéu han ché. Do d6, cac nghién ctru vé phan lap,
thu nhan nhitng vi sinh vat sinh protease c6 kha nang sinh enzyme trong khoang pH va nhiét
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d6 rong van dang duoc thyc hién trén thé giéi, nham dinh huéng tng dung trong cong nghiép
thugc da, cdng nghiép tay rira, cong nghiép xir 1i méi truong (Mussarat et al., 2008; Raga et
al., 2013; Sanchez-Gonzalez, 2011). O Viét Nam, nhiéu nghién ciru vé phan 1ap vi sinh vat
san sinh protease duoc thuc hién nham tim ra chung vi sinh san sinh enzyme protease cho
viéc xtr If méi trudong nudc nudi thiy san, nudc thai nha may ché bién thit, ca, 16 mo gia sdc
(Nguyen & Phan, 2014; Vo et al., 2012; Hoang & Pham, 2020). Khi dung bién phap xu Ii
bang vi sinh can chu y diéu kién moi truong séng cua ching tai noi xt I, vi vay viéc phan
lap vi sinh tir nhiéu dia diém khac nhau hogc tuyén chon vi sinh ban dia sau d6 thuan héa s&
mang lai lgi ich 1au dai hon (Sanchez-Gonzalez, 2011; Nguyen & Nguyen, 2017). Nghién
ctru ndy phan 1ap vi sinh san sinh protease tir mau nudc thai, mau dat va mau ban trong bé
thai cia 10 md gia cam tai Tién Giang dinh huéng tao ra ché pham vi sinh xu If chat thai
chtra nhiéu protein nhu chat thai tir trang trai chin nudi, chét thai tir nha may ché bién gia
cam, thay hai san.
2. Vatliéu va phwong phap
2.1 Vatligu
2.1.1. Mdu dung phan Idp vi khudn sinh protease
M3u dit, mau nudc thai va bun day bé trir nuéc thai cia 03 10 md gia cam tai huyén

Chau Thanh, Tién Giang duoc dung dé phan 1ap vi khuan sinh protease.
2.1.2. Méi trwong va hoa chat

Maoi trudng Nutrient bo sung casein (NC) ran dung cho phan Iap vi khuan sinh protease
(Pepton 10 g/l, cao nam men 3 g/l, NaCl 5 g/l, casein 10 g/, agar 20 g/); méi truong
Tryptone Soya Broth (TSB, pH 7,5, Himedia An D6). T4t ca méi truong duoc hap khir tring
& 121°C, 15 phit (Nguyen & Phan, 2014).

Hoa chit do hoat tinh protease: dung dich casein 1% (dugc pha trong dém phosphate
pH 7,5), tricloroacetic acid 5%, NaOH 0,5N, HCI 0,2N, Tyrosin chuan 1mM.

Hoéa chat nhuém Gram, Malachite green, bo Kit GenAll (Han Quéc) dung li trich DNA
va hoéa chit khuéch dai gen (2x Master Mix, ciap modi universal 27F; 5
AGAGTTTGATCCTGGCTCAG 3, 1492R: 5’ TACGGTTACCTTGTTACGACTT 37).
2.2. Phwong phap
2.2.1. Phirong phdp thu mau

M3u dit: chung quanh 16 mé gia cam, dung dao d3 khir tring 1dy mau cach mat dat 02-
10cm, thu khoang 100 g mau vao dung cu chira vo tring, ¢ mdi 16 mé lay 03 vi tri. Mau
nudéc: chon 05 vj tri thu mau khéac nhau caa mot bé chira nudc thai (nude trong bé duoc luu
truéc khi thai), dung chai d vo trung thu 100 ml nudc thai. Mau bun day bé: ding gau thu
mau Vot bun tai 05 vi tri khac nhau caa bé chira nudce thai, dung chai vo tring thu 100 ml
bun. T4t ca cac mau duoc van chuyén lanh vé phong thi nghiém phan tich trong vong 24 gio.
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2.2.2. Phan ldp va sang loc vi khuan sinh protease

T4t ca cac mau dugc pha lodng bac 10 va 100 pl dich pha lodng duoc trai trén dia thach
mai truong NC. Sau khi it ¢ 37°C, 24 gio, nhitng khuan lac trén dia c6 vong phan giai casein
xung quanh duoc chon cdy chuyén va lam thuan.

Cac chung sau khi 1am thuan duogc nuéi cay lic trong 5 ml méi truong TSB, pH 7,5 ¢
37°C. Sau 16 gio, dich nudi cay duoc li tam trong 15 pht, 6000 vong/phdt, thu liy dich noi.
Chuan bj cac dia moi truong NC da duge duc 16, mdi 16 5 mm. Sau d6, cho 100 pl dich trén
vao mdi 16 thach, 1 cac dia petri & 30°C va tién hanh do duong kinh thay phan sau 24 gio dé
danh gia so bo hoat tinh protease cua cac dong vi khuan. Trong d6, Puong kinh thiy phan
= Puodng kinh vong Halo — Budng kinh 16 thach (Hoang & Pham, 2020).

2.2.3. Do hogt tinh protease ngogi bao

Céc chang c6 duong kinh thay phan casein 16n tir thi nghiém trén dugc nudi ciy lic
trong moi truong TSB ¢ 37°C. Sau 16 gio, dich nudi ciy sau li tm loai té bao duoc do hoat
tinh protease bang phwong phap Anson cai tién: hat 1 ml dich chira enzyme vao éng nghiém
chtra 5 ml casein 1% pH 7,5, a ¢ 37°C trong 20 phdt; dirng phan tng bang 10 ml TCA, dé
yén 30 phut va loc, dich trong cia san phdm phan giai dugc cho phan ¢ng vai thude thir
Folin. Sau 10 phat, 2 ml hdn hop duoc do & budc séng 660 nm. Dya vao dudng chudn
Tyrosin dé tinh toan ndng do Tyrosin tao ra. Mot don vi hoat tinh cua protease duogc dinh
nghia la luong enyme thuy phan casein giai phong ra mot lugng amino acid twong duong
1,0 mM Tyrosin trong vong 1 phit & 37°C, pH7,5. Mai thi nghiém do hoat tinh dugc lap lai
3 1an, m&i 1an 1a 1 ng nghiém 10 ml (Vo et al., 2012).

Cong thtrc tinh hoat tinh enzyme:

Hoat tinh enzyme = (Tx16)/(1x20x2) (U/ml) véi T 1a s6 pM Tyrosin duoc giai phong.
2.2.4. Phan logi so bé vi khudn sinh protease

Chon 03 chang vi khuan sinh c6 kha ning sinh protease cao duoc quan sat hinh théi
qua nhuém Gram, nhuém bao tir vi Malachite Green. Sau do, tién hanh tach chiét DNA b
gen vi khuan bang bo Kit Exgene™ cell SV (GeneAll). Trinh tu 16S rRNA duoc khuéch dai
trong may luan nhiét véi chu trinh nhiét: 94°C 4 phat, (94°C 4 phut, 50°C 1 phut, 72°C 2
phat) x 30 chu ki, 72°C 10 phat. San pham PCR duoc tinh sach bang bo Kit Expin™ PCR
SV (GeneAll) va duoc guri Cong ty Macrogen dé giai trinh ty. Trinh tu nucleotide dugc so
sanh véi ngan hang dir liéu trén NCBI bing cong cu BLAST (Nguyen & Nguyen, 2017).
2.2.5. Khdo sét anh hweng ciia diéu Kién méi truong dén hogt tinh protease ngogi bao

Chon céc chung vi khuan cé kha ning sinh protease cao hon gitta cac chung nghién
ctru dé khao séat anh huong caa pH va nhiét do dén kha ning sinh protease. Khao sat pH va
nhiét do thich hop: thi nghiém duoc bé tri 2 nhan té nhiét do (ba mic do: 23°C, 30°C, va
37°C) va pH (nam gia tri: 6; 6,5; 7; 7,5; 8), tdng s6 ¢6 15 nghiém thtrc, mdi nghiém thic lap
lai 3 1an. Mdi lan Iap lai 1a 10 ml méi trudng TSB dugc ching 200 pl vi khuin d3 nuéi qua
dém. Sau 24 gid nudi ciy lic 200 vong/phdt, dich khuan duoc thu nhan va do hoat tinh
protease (Nguyen et al., 2019).
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2.2.6. Xir li s6 ligu

Céc két qua duoc nhap va phan tich bang phan mém théng ké SPSS. Phén tich phuong
sai ANOVA 1 nhan tb, 2 nhan t6 va so sanh gia tri trung binh bang kiém dinh DUNCAN dé
phat hién su khac biét co ¥ nghia thong ké, do tin cay 95%.

3.  K&étqua vathao luan
3.1. Két qud phan ldp va tuyén chen vi khudn sinh protease

Tir 39 mau gom dét, nudc thai va bun tir 03 10 md gia cam, di phan 1ap duoc 41 chung
c6 kha ning phat trién trén méi trudng NC va cho vong phan giai casein xung quanh khuan
lac. Trong d6, c6 26 ching dugc phan 1ap tir mau nudc, 10 chung phén 1ap tir ¢at va 5 chang
duoc phan 1ap tir bun. Diéu nay cho thay, su phan bé caa vi sinh vat phan giai protein hién
dién trong nhiéu loai mau khac nhau, twong ti nhu nghién ciru caa V6 Hong Thi va cong sy
(Voetal., 2012).

Tir 41 chung thu dugc, tién hanh danh gia kha ning sinh enzyme ngoai bao trong moi
truong long. Cac chung vi khuan dwugc nudi cay trén méi truong TSB & 37°C, lic 200
vong/phUt, sau 24 gio do hoat tinh protease duoc tiét ra trong dich nudi cdy sau li tm. Két
qua & Bang 1 cho thiy 41 chung dugc phan lap c6 kha ning sinh protease ngoai bao dé phan
Cit casein trong méi truong thach. Duong kinh thuy phan dao dong tir 10 dén 26 mm. Hinh
1 cho thay vong phan giai casein cta protease ngoai bao tir cac chung phan 1ap. Két qua nay
rat tiém nang so voi nghién ciu trude day khi cho thy vi khuan sinh protease tét nhat trong
180 chung phan lap tir da co bo, nudc thai nha may sira cho duong kinh thay phéan la 17,3
mm (Nguyen & Nguyen, 2017) trong khi hai chung sinh protease tt nhat dugc phan 1ap tir
nudéc thai 16 mé gia sdc tai Hué co duong kinh vong phan giai 1a 24,7 va 27,3 mm (Hoang
& Pham, 2020). Cling nhém tac gia caa nghién ctru trén ciing phan 1ap dugc vi khuan sinh
protease tir nudc ri rac cho thay hoat tinh enzyme manh hon thong qua dudng kinh vong
phan giai cua hai chung manh nhat lan luot 12 30,8 va 33,5 mm (Hoang & Tran, 2020). Piéu
nay cling cho thiy véi nhitng ngudén mau khac nhau, dia diém khac nhau thi thu nhan duoc
cac chang c6 hoat tinh khac nhau.

Hinh 1. Hinh anh vong phan giai casein cua dich nuéi cac chung T04, T09, T18 va T25
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Sau khi xac dinh so bd hoat tinh protease cua 41 chiung thong qua duong kinh thay
phan, chon 15 chung c6 duong kinh thay phan cao hon trong Bang 1 (18 mm tré 18n) dé tiép
tuc do hoat tinh protease ngoai bao ciia ching bang phwong phap Anson cai tién. Két qua
trong Bang 2 cho thdy, hoat tinh protease ngoai bao cua céc chung dao dong tir 0,13 dén 0,48
U/ml. Do muc tiéu cua nghién cau la sang loc vi khuan sinh protease cao dé phuc vu cho
viéc tao ché pham xir li méi trudng cd 6 nhidm protein sau nay, nén 3 ching cé hoat tinh
proteae ngoai bao manh nhit dugc chon dé nghién ciru cac nodi dung tiép theo. Ba chung cé
hoat tinh enzyme cao nhat 12 T17, T24 va T36 véi hoat tinh enzyme lan luot 13 0,45; 0,48 va
0,40 U/ml. Hoat tinh protease cua chung T24 trong nghién ctu nay tuong duong trong
nghién ctru ciia Nguy&n Hoang Anh va cong sy khi phan 1ap vi khuan tir sita cho thdy hoat
tinh protease cao nhat 1a 0,43 U/ml (Nguyen & Nguyen, 2017), nhung thip hon hoat tinh
protease trong nghién ciru caa V& Hong Thi va cong su phan 14p tir nuée thai ché bién thit
va thay san (1,15 U/ml) (Vo et al., 2012). Trong nghién ciu phan lap, dinh danh va téi uu
hoa méi trudng cho viéc san sinh protein ngoai bao cua ching vi khuan Bacillus subtilis
Bs04 di bao c4o hoat tinh cao nhat 1a 0,7 U/ml (Nguyen et al., 2019). Nhu vay, tir két qua
hoat tinh trén dia thach va hoat tinh protease ngoai bao, cac ching trén dugc chon dé sir dung
cho nhirng nghién ctru tdi uu sau nay.

Bdang 1. Duong kinh thuy phan casein cua 41 chung phan lgp

Tén Puong kinh
Pudng kinh Tén chiing Pudng kinh Tén ching foms «n

r:]l;iuf:léa thiy phan (mm) mahoéa  thiy phan (mm) ma hoa thl(lr);]pml;an

T01 13 T15 18 T29 17
T02 18 T16 10 T30 17
T03 15 T17 20 T31 17
T04 17 T18 17 T32 15
T05 18 T19 16 T33 22
T06 13 T20 18 T34 15
TO7 20 T21 17 T35 17
TO08 17 T22 15 T36 20
T09 13 T23 18 T37 11
T10 18 T24 26 T38 18
T11 17 T25 16 T39 15
T12 16 T26 18 T40 21
T13 15 T27 17 T41 21
T14 14 T28 13
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Bdng 2. Hoat tinh enzyme protease ngogi bao cua cac 15 chung phéan lap

Hoat tinh enzyme Hoat tinh enzyme
Tén chilng ma héa ’ v Tén chiing ma héa ’ 7

(U/ml) (U/ml)
TO2 0,13+0,01 T24 0,48+0,05
TO5 0,15+0,03 T26 0,36+0,05
TO7 0,37+0,04 T33 0,38+0,03
T10 0,21+0,03 T36 0,40+0,04
T15 0,29+0,04 T38 0,35+0,04
T17 0,45+0,04 T40 0,33+0,03
T20 0,35+0,04 T41 0,37+0,05
T23 0,36+0,04

3.2. Dic tinh cia cac chiing vi khudn sinh protease dwot sang loc
3.2.1. Hinh thai cua cac ching vi khudn sinh protease diroc sang loc

Ba chung vi khuan c6 hoat tinh protease ngoai bao cao nhat 1a T17, T24, T36 duoc
kiém tra dic tinh Gram va kha ning sinh bao tir. Két qua tir Hinh 2 cho thiy ba chung déu
¢6 hinh dang té bao 1a hinh que, Gram duong va c6 kha ning sinh bao ti.
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Hinh 2. Hinh thai cac ching vi khudn T17, T24, T36
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3.2.2. binh danh bang phwong phdp sinh hoc phan tir

DNA cua 3 chang vi khuan duoc li trich bing bo Kit GenAll va dung lam khuén dé
khuéch dai doan gen 16S rRNA bing phan (g PCR véi cap mdi 27F va 1495R. San pham
PCR duoc tinh ché va guri giai trinh tu. Trinh tu thu duoc 6 tin hiéu rd rang, khong bi nhoe,
khéng trung dinh tin hiéu duoc chon dé so sanh trén ngan hang gen st dung céng cu BLAST.
Doan trinh tu dat yéu cau co kich thudc 1366 bp (chung T36), 1382 (chung T24) va 1400 bp
(ching T17) duoc so sanh trén ngan hang NCBI. Két qua so sénh trinh tu dwoc trinh bay
trong Bang 3.

Két qua tir Bang 3 cho thiy ca ba ching trong nghién ciru nay déu thudc giéng Bacillus.
Trong do6, chung T17 twong ddng 100% véi B. subtilis, ching T24 twong ddng 100% véi B.
stratosphericus va chung T36 twrong ddng 99% vai B. flexus.

Bdng 3. Két qua dinh danh bang so sanh doan 16S rRNA

Tén  Accession A 2 Max  Total Query E- Max
- Tén vi khuan . Gap
chiing  number score score Coverage value Identity
KY76606 Bacillus subtilis
T17 71 MSB3 2586 2586 100% 0,0 100% 0%
MF52156 Bacillus
T24 5.1 stratosphericus 2567 2567 100% 0,0 100% 0%
SSPR13
MG40766  Bacillus flexus 0 0 0
T36 31 VISTP6 2477 2477 99% 0,0 99% 0%

Trong nhiéu nghién ctru, da s6 chang vi khuan c6 kha ning sinh protease cao dwoc phan
lap tr nhiéu ngudn mau khac nhau thuong thudc giéng Bacillus. Trong d6 B. subtilis 1a vi
khuan thuong dugc tim thdy nhét trong cac nghién ciu do sy phan bé rong, kha ning sinh
enzyme ngoai bao nhu protease, cellulase, amylase cao va la sinh vat an toan su dung trong
san xuit enzyme cdng nghiép (Schallmey et al., 2004). B. stratosphericus dugc tim thay lan
dau trén khong khi cach mat dat hon 30 km, dwoc xem 12 loai hiém, cd kha ning tiét protease
kiém, duy tri hoat tinh trong khoang nhiét d6 va pH rong (Raga et al., 2013). B. flexus ¢6 kha
ning sinh nhiéu enzyme ngoai bao nhu protease, xylanase, amylase va phenolic acid esterase
va c6 tiém ning ung dung cao trong cong nghiép (Sanchez-Gonzalez et al., 2011).

3.3. Két qud khdo sat anh hwéng cia pH va nhiét dg nuéi dén kha nang sinh protease

Anh huéng cua pH ban dau va nhiét ¢ nudi ciy dén hoat tinh enzyme ngoai bao trong
moi truong TSB duogc trinh bay trong Hinh 3.

Dbi véi chiung T17, khoang nhiét d6 nghién ctru trong dé tai khong anh hudng dén
hoat tinh enzyme nhung pH c¢6 anh hudng thuan véi hoat tinh enzyme; hoat tinh cang tang
khi pH ting & va dat téi da 13 0,52 U/ml & pH 8. Trong cac nghién ciru trude day cho thy
chang B. subtilis ¢ kha ning sinh protease & pH kiém cao: Sivasubramanian va cong su,
2008 cho thdy pH ban déau thich hop 1a 9 (Sivasubramanian et al., 2008), trong khi Musarat
va cong su cong bd 1a 11 (Musarat et al., 2008).
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Trong nghién ciu nay, hoat tinh enzyme ngoai bao cua chung T24 dwoc nudi ciy ¢
khoang nhiét d tir 30-45°C khdng c6 su khéc biét co ¥ nghia thong ké (d6 tin cay 95%), &
nhiét do 45°C, hoat tinh van duy tri & mirc 0,38 U/ml so véi 0,41 U/ml & 37°C, tuong tu nhu
nghién cau cua Raga Aruna Bindu va cong su. T4c gia trén cong b ching B. stratosphericus
DF sinh trudng va san sinh protease ngoai bao cé hoat tinh duy tri tir 25°C dén 45°C va dat
cao nhit & 35°C. Tuy nhién, khoang pH ti thich trong nghién ctu trén 1a pH kiém, hoat tinh
protease tang dan tir pH 6 va dat cao nhat ¢ pH 10, giam & pH 11 (Raga et al., 2013); trong
khi nghién ciru nay cho thiy hoat tinh protease cao nhét 0,43 U/ml thu dugc & pH 6,5 va tai
pH 8 hoat tinh giam 1,3 Ian so v&i hoat tinh cao nhit.

Cong trinh nghién ctu vé diéu kién moi trudng tdi thich cho san sinh enzyme ngoai
bao cua chang B. flexus cho thdy mdi chung c6 diéu kién téi thich khac nhau. (Sanchez-
Gonzalez et al., 2011) tim ra hai chung B. flexus cé kha nang sinh phenolic acid esterase
phan 1ap tir banh bap nejayote cho thdy pH tdi wu cua chung B. flexus NJY2 1a 6 trong khi
chang NJY4 1a 8. Hai ching déu san sinh enzyme ngoai bao cao nhit tai 40°C. Nghién ciru
cua Sankaralingam va cong su cho thiy protease dugc B. flexus san sinh nhiéu nhat trong
diéu kién pH 7 va 40°C, giam nhe & pH 8 va 45°C (Sankaralingam et al., 2014). Trong nghién
ctru ndy, chung T36 san sinh protease ngoai bao vai hoat tinh cao nhat thu duoc & pH 8 1a
0,42 U/ml. Nhiét d6 tir 30°C-45°C déu c6 thé nudi cdy chiang vi sinh nay sinh protease.
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Hinh 3. Anh hwong cia pH va nhiét dé 18n hoat tinh enzyme ngogi bao cia céc ching
(Tzr trén xuong: ching T17, ching T24 va chuing T36)
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Khi phan tich trong quan hai nhan t6 cho thay pH va nhiét d6 khong tuong quan véi
nhau (p>0,05), nghia la hoat tinh protease cua cac chung khi phén tich & 3 mtc nhiét d6
trong nghién ctu ndy khong phu thudc vao pH ban dau ciia méi truong.

4. Kétluan

Nghién ctu nay da phan lap dugc 41 chung c6 kha nang sinh protease ngoai bao tir 39
mau dét, nuéc va ban trong ao xt Ii caa 3 10 md gia cam trong tinh Tién Giang. Trong d6 c6
15 chung cho duong kinh vong phén giai casein > 18 mm. Hoat tinh protease ngoai bao do
dugc bang phuong phap Anson cai tién cho thay c6 3 chung cd kha nang sinh enzyme cao nhét
la T17 (0,44 U/ml), T24 (0,48 U/ml) va T36 (0,40 U/ml). Ba chiing nay déu c6 hinh que, Gram
dwong va sinh bao tir. Két qua so sanh dua trén trinh tir 165 rRNA trén NCBI cho thay chiing
T17 twong dong 100% vai Bacillus subtilis MSB3, ching T24 tuong dong 100% véi Bacillus
stratosphericus SSPR13, va chiing T36 twong dong 99% vai Bacillus flexus VISTP6. Nhiét do
va pH thich hop cho viéc san sinh protease cua ba ching vi khuan trong khoang 30-45°C khéng
anh huong dén hoat tinh enzyme, pH cho hoat tinh enzyme cao nhat trong nghién ctu nay caa
B. subtilis la 8, cua B. stratosphericus 12 6,5 va caa B. flexus 1a 8. Dya vao nhiing thong sé nay
c6 thé &p dung cho viéc x 1i méi truong thich ang cho ting loai mAu.

7

% Tuyén bé vé quyén loi: CAc tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

7

% Lo cam on: DBé tai nay duoc tai tro kinh phi béi Truong Pai hoc Tién Giang.
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ABSTRACT

One of the main components of livestock waste is protein. Therefore, protease-producing
microorganisms have been applied in the waste treatment process, and thus many studies have been
conducted to find sources of local proteolytic microorganisms. This study isolated 41 protein
hydrolyzing bacteria from soil, wastewater, and sludge collected at poultry slaughters. Three of the
strains with the highest extracellular protease activity were screened and classified when comparing
16S rRNA sequences on the NCBI database as Bacillus subtilis (T17), Bacillus statosphericus (T24),
and Bacillus flexus (T36). The results of examining the effects of pH and temperature on producing
proteases showed that all three strains were capable of producing extracellular proteases at
temperatures ranging from 30°C to 45°C. The appropriate pH for producing proteases in three
different strains was varied. This is the initial data for the application of these strains in the treatment
of high-protein waste.

Keywords: Bacillus flexus; Bacillus stratosphericus; Bacillus subtilis; poultry slaughter;
protease-producing bacteria; Tien Giang Province
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