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TOM TAT

Protease la mot trong nhitng enzyme thuong mai quan trong duoc sir dung phé bién trong nhiéu nganh cbng
nghiép (thuc pham, thudc da, chat tay rira...). Vi sinh vat c6 vai trd quan trong trong viéc san xuat cac enzyme
ngoai bao, dac bict la Bacillus. Nghién ctru nay duoc thyc hién nham muc tiéu sang loc dugc chung Bacillus cé
kha ning sinh tong hop protease cao bang chiéu xa gamma. Sau chiéu xa, ty 1¢ séng s6t, dai lidu ti uu tao dot
bién sinh tong hop protease cao va liéu chiéu tao dot bién sinh tong hop protease cao ¢ 2 chung Bacillus dugc
xac dinh. Hoat tinh enzyme cua chung thuan va chung sau dot bién duoc xac dinh bang phuong phap ciy diém
trén dia thach chira co chat casein. Két qua cho thy ca 4 ching Bacillus thuan ching déu c6 kha ning sinh tong
hop protease, cao nhat la 2 ching Bacillus velezensis (BS1) va Bacillus licheniformis (BL4) véi duong kinh
vong phan giai lan luot 1a 19,75 mm va 27,15 mm. Sau chiéu xa, kha nang sdng sot ciia 2 chung Bacillus bi anh
huong nhiéu bai birc xa gamma, ty 1¢ séng sot cua vi khuan giam dan khi liéu bic xa tang. Tan sb dot bién cao &
khoang liéu 1 - 1,25 kGy va cao nhit tai lidu 1 kGy déi véi ching B. velezensis (BS1) va B. licheniformis (BL4)
lan luot 12 36,67% va 40%. B6n khuan lac tir 2 chung BS1 va BL4 sau chiéu xa sang loc dwoc ¢d kha ning sinh
tong hop protease vuot troi va on dinh it nhat sau 3 thé hé.

Tur khoa: Bacillus, chiéu xa gamma, d6t bién, protease, séng sét.

PAT VAN BE

Protease la nhém enzyme c6 chirc ndng phan giai lién két peptide cla protein dé tao thanh peptide ngan hon va
cac amino acid. Protease c6 tiém nang (ng dung to I&n trong nhiéu linh vwe nén thu hat dwoc nhidu méi quan
tam cla nhiéu nha khoa hoc va cac cong ty héa dwoc & Viét Nam ciing nhw trén Thé gi¢i (Hoang Pang Sang et

al., 2018). Mac du nguén vi sinh vat dé& san xuét protease c6 rat nhidu nhwng chi moét sé it dwoc cong nhan dé
san xuét protease & quy md cong nghiép. Nhom vi khuan thuéc chi Bacillus nhw B. subtilis, B. velezensis, B.
licheniformis, B. megaterum chiém wu thé trong linh vuc cong nghiép, la nguyén liéu thich hop aé san Xuét
protease & quy mo I&n nhé viéc thu nhan san pham dé dang, diéu kién nudi cay don gian, co hoat tinh on dinh &
nhiét do cao va cac didu kién pH. Khao sat tac déng cla chiéu xa gamma lam tang kha nang sinh tong hop
protease la mét huéng nghién ciru nhiéu ha hen cho nganh cong nghiép san xuét protease. Dét bién ngau
nhién thuwéng dugc tao ra bang cac phuo’ng phap vat Iy va héa hoc, chiéu xa gamma, tia UV, tia X la cac loai
blrc xa ion héa thwdng dwoc su dung dé& gay dot bién (Hing et al., 2022). CAc tac nhan vat ly nhw: cac tia X, tia Y
a, B, neutron cé bwdc séng ngén nén co kha nang ion hoa va kha nang xuyén sau cao. Cac tia phong xa co thé
gay dot bién béng cach lam dit gdy DNA, thay ddi cAu tric ciia DNA hodc hinh thanh cac hop chét cé hoat tinh
khong &n dinh 1am bién di DNA. Blrc xa ion héa c6 thé tao ra dot bién tai nhivng vi tri xac dinh nham cai thién
hoat tinh cla vi sinh vat (Khavari, 2020). Nam 2018, Huynh Bang Sang va déng tac gié (2018) da thyc hién chiéu
xa ba chiing B. subtilis B5, H12, VI bang birc xa gamma trén nguén Co-60, két qua cho thay dot bién sinh téng
protease cao & tat ca céc lidu chiéu xa, ty 1& dét bién dudng nhu cao hon trong khoang liéu 700-1500 KGy. Tai
khoang liéu nay céac tac gia nhan thay sb lwong té bao song s6t sau chiéu xa _giam tlr 1000-10000 1&n (3-4 don vi
Log) so v&i dang thudn khong chiéu xa. Nhw vay, viéc x& Iy chiéu xa cé thé gitp tang kha nang sinh téng hop
protease. V&i mong mudn s dung birc xa gamma tao dong vi khuan Bacillus bién di c6 kha n&ng sinh tng hop
protease cao, nghién ctru ndy bwéc dau khao sat anh hwéng cua lidu chiéu xa gamma téi kha ndng séng sét va
sinh tdng hop protease cua vi khuan Bacillus spp.

VAT LIEU VA PHUWONG PHAP
Vat liéu
Céc chiing vi khuan B. velezensis (BS1), B. subtilis (BS2), B. megaterum (BS3), B. licheniformis (BL4) c6 kha

néng sinh tdng hop protease dwoc lwu tri tai Phong thi nghiém Cong nghé I1én men, Vién Nghién ctru Cong nghé
Sinh hoc va Méi trwong, Treong Pai hoc Nong Lam Thanh phd HO Chi Minh.

Mai truong nudi cdy vi khuén Bacillus 16ng NB c6 thanh phan (g/L): peptone 5, NaCl 5, yeast extract 1,5, HM
peptone 1,5, nwéc cat. Mdi trwéng nubi cay vi khuan Bacillus NA thach c6 thanh phan (g/L): peptone 5, NaCl 5,
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Yeast extract 1,5, HM peptone 1,5, Agar 15, nwéc cét. Mai trwdng chiva co chét casein 0,1% co thanh phan (g/L):
casein 1, peptone 5, NaCl 5, yeast extract 1,5, HM peptone 1,5, agar 15, nwéc cat. Héa chat nhudém khao sat
vong phan giai: amido black (Sigma), acetic acid (Sigma).

Phwong phap
Xac dinh hoat tinh protease bing phwong phap cay diém

Mai trwéng chira co chét casein 0,1% dwoc hap khir tring va tién hanh dé dia, cac dia c6 dweng kinh béng nhau
dwoc dd cling mét thé tich (25 mL/1 dia ¢9) dé ddm bao do day clia I&p thach casein la nhw nhau & tat ca cac
dia thi nghiém. Cac ching Bacillus s& duoc nudi cly trong méi trwdng NB va cdy ria trén dia thach chira moi
treong NA. Sau do, dung que cdy |4y cac khuan lac riéng ré dua vao dia thach méi treong mai trwdng casein
0,1%, mdi dia cay 1 diém. Mbi chung vi khuén sé& dwoc cly 2 dia va Iap lai 3 1an. U trong 48 gio & 37°C. Sau khi
0 tién hanh nhudm cac dia thach béng amido black 0,1% trong 30 phut, riva nhudém va quan sat vong phan giai
casein. Cac chling c6 vong phan giai casein I&n la chiing cé kha néng sinh tdng hop protease cao.

Kich thwéc vong phan gidi casein dwgrc tinh theo cdng thirc:
A=D-d
Trong d6:  A: Kich thwéc vong phan giai (mm).
D: Bwong kinh vong phan gidi (mm).
d: Bwong kinh khuén lac (mm).
Tw d6, chon ra hai chiing Bacillus c6 kha n&ng sinh tdng hop protease cao nhéat.
Nu6i cay huyén dich té bao

Ding que cay truy&n cac khuén lac riéng ré cta 2 chung Bacillus vao binh tam giac chira 100 mL méi trwéng NB,
nubi cay l&c 120 vong/phut, & 37°C trong 24 gio dé thu huyén dich té bao so cap. Sau khi nudi cay SO cap,
chuyén 100 L huyén dich té bao vao cac éng nghiém chira méi triérng NB (ty 1& 1/100) va tiép tuc nudi cly lac
120 vong/phuat & 37°C trong 24 gir. Cac dng nghiém sau khi nuéi cdy thir cdp dwoc dan nhan (ghi lidu chiéu xa
du kién) va dwoc xtr Iy chiéu xa trén thiét bi gamma Co-60 tai Trung tm Céng nghé sinh hoc Thanh phé H6 Chi Minh.

Chiéu xa dung dich nuéi cay
Céc bng nghiém chra huyén dich t& bao vi khudn dwoc dem xr ly chiéu xa trén ngudn gamma Co-60 dai lidu

0 - 1,25 kGy duoc chia lam 5 liéu chiéu (0,25; 0,5; 0,75; 1,0 va 1,25 kGy) va 1 liéu déi chirng (0 kGy), lap lai
3 6ng nghiém cho mai lieu chieu.

Xac dinh sé lwong té bao vi sinh vat

S6 Iwgng té bao vi khuan clia 2 chang vi khuén Bacillus truoc va sau chiéu xa dugc xac dinh thong qua dém sé
lwong khuén lac moc trén dia méi trwéng NA. Dich nudi cy vi khuén (truéc va sau xu ly chiéu xa) dwoc pha
loéng theo day thap phan. 100 pL dich nubi cly & cac do pha lodng thich hop dwoc cdy vao dia petri chtra moi
trueng NA. Ba dia petri cho méi ndng dé pha Ioang S dung que cy trang dan déu dich nudi cay trén be mat

thach. Sé khuan lac dwoc dém sau 24 gie» nudi cay & 37°C va tlr d6 tinh ra s6 lwong té bao trong 1 mL mau theo
cbng thirc:

Mi (CFU/mL) = Ai x Di/V
Trong d6: Ai: S& khuén lac trung binh trén dia.
Di: Néng do pha loang.
V: Thé tich huyén dich t& bao cay vao méi dia (mL).
Sang loc céac khudn lac sinh tdng hop protease cao tir 2 chiing Bacillus bang x@ Iy chiéu xa

Dich huyén phu t& bao sau nuéi cy thir cAp dwoc xir Iy chiéu xa dai lidéu 0 - 1,25 kGy. Tién hanh pha lodng dung
dich sau chiéu xa t&i ndng do6 thich hop va cay trang trén dia petri chira méi trwdng NA sao cho mdi dia chira
khoéng 50 - 200 khuan Iac don, G dia trong 24 gi®. Lwa chon 30 khuan Iac don & mdi lidu chiéu dé tién hanh
kiém tra kha néng sinh tong hop protease bang phwong phap cdy chdm diém trén dia thach - casein. So sanh
vong phan giai, nhirng khuan lac c6 kich thudc vong phan giai lon 10% so véi chung thuan dwoc coi la cac dot
bién sinh tbng hop protease cao. Tan sé dét bién sinh tdng hop protease cao & médi liéu chiéu xa dwoc tinh theo
cbng thirc:

Tan sb dot bién (%) = (S6 khuan lac ddt bién / S6 khuan lac khao sat) x 100
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Panh gia sw 6n dinh kha nang sinh téng hop protease ctia cac khudn lac tiém ning qua cac thé hé

Céc khudn lac dot bién cla cac ching Bacillus tiém ndng dwoc kiém tra kha nang sinh tdng hop protease bang
phwong phap dinh tinh dwa vao vong phan giai casein qua cac thé hé. Trong nghién ctu nay, méi lan cy truyén
dwoc xem la mot thé hé.

X ly so lidu

Céac sb ligu thi nghiém dugc nhap va xi Iy so b, tinh gia tri trung binh va vé biéu db bang phan mém Excel 2019,
phan tich ANOVA mét nhan t6 cac chi tiéu khao sat bang phan mém Minitab 16.

KET QUA VA THAO LUAN

Tuyén chon chiing vi khuan Bacillus cé kha néng sinh téng hop protease cao lam nguyén liéu chiéu xa gamma

B6n chiing vi khuén Bacillus thuan ching c6 kha nang sinh tong hop protease dwoc cung cép, nudi céy riéng ré
trén mdi trwong NB. Hoat tinh protease clia chung dugc khao sat qua vong phan giai casein xuat hién trén dia
thach chtra co chat casein 0,1% va nhuém bang thuéc nhuém amido black 0,1%, két qua thu dwoc trinh bay
trong Bang 1.

Bang 1. Kich thwéc vong phan giai casein cia 04 ching vi khuén Bacillus

Kich thwéc vong phéan giai (mm)
Theoi gian (gi®) P -value
BS1 BS2 BS3 BL4

48 19,75° £0,67 17,06°+0,78 16,28°+1,65 27,15*+1,29 0,000

Trong do, céc chi céi a, b, ¢ chi s khac biét c6 y nghia vé mét théng ké (P < 0,01).

Anh hwéng ctia x& ly chiéu xa t¢i khd ndng sbng sét va kha nang sinh téng hop protease téi hai ching vi khuén
Bacillus

Anh hwéng cha xtr ly chiéu xa téi kha ndng séng s6t ctia vi khuan Bacillus

Sau khi khao sat kha nang sinh tdng hop protease, hai ching vi khuan Bacillus dwoc chon sé dwoc nudi cay dé
thu huyén dich té bao thir cap va cac dng nghiém chira dich té bao sé dwoc dem di chiéu xa bang nguén gamma
Co-60 dai lidu 0 — 1, 25 kGy (0; 0,25; 0,75; 1,0 va 1,25 kGy). Tac dong cla birc xa gamma tai cac lidu chiéu khac
nhau toi kha nang sbng st t¢i hai chiing Bacillus duoc xac dinh thong qua viéc dém sb khuan lac & ca dich nudi
cly xt ly chiéu xa va khong chiéu xa. Kha nang séng sét cta vi khuan bi anh hwéng dang ké béi birc xa gamma,
ty & sbng sét & ca 2 ching déu giam dan khi ting lidu birc xa. Tac déng cla birc xa dwoc biéu hién duwéi ham
logarit clia mat sé vi khuén séng sét (log10 CFU/mL) tai céc lidu chiéu xa sau 24 gi& nubi cay (Bang 2).

Bang 2. Kha nang séng sét 2 chiing vi khuan Bacillus tai cac lidu chiéu sau 24 gie nudi cay

Mat sé vi khudn sau 24 gi® nuéi cay

Liéu chiéu BS1 BLA4

kGy) Log10 (CFU/mL) CFU/mL Log10 (CFU/mL) CFU/mL
pC 8,366 + 0,004 2,33x10° 6,724+ 0,035 0,55 x 10’
0,25 8,193" + 0,016 1,56 x 10°  6,639% + 0,007 0,42 x 10’
0,5 7,741°+ 0,012 551 x 10" 6,544"+ 0,018 0,31 x 10’
0,75 7,406° + 0,029 2,55 x 10" 6,423°+0,012 0,24 x 10’
1 6,971° + 0,059 0,94 x 10"  6,203"+ 0,038 0,9 x 10°
1,25 6,842" £ 0,022 0,67 x 10" 6,060° + 0,027 0,8 x 10°

Trong cling mét cét cac gia tri trung binh cé cac ky tw theo sau khac nhau cé s khac biét c6 y nghia vé mét thdng ké (P<0,01).

Két qua cling cho thay sw séng sot cia vi khuan Bacillus phu thudc vao liéu chiéu xa. Sau 24 gi& nudi cdy, mat
so vi khuén c6 trong dich chiéu xa gidm dan khi liéu chiéu xa tang O chiing BS1 mat sé vi khuan sau 24 gio nudi
cly giam dan t 8,366 log10 (CFU/mL) twong duong 2,33 x 10® CFU/mL & dbi ching xuong con 6,842 log10
(CFU/mL) twong dwong 0,67 x 10’ (CFU/mL) & liéu 1,25 kGy. Tucmg tw & ching BL4 gidm dan t&r 6,724 log10
(CFU/mL) tuong dwong 0,55 x 107 CFU/mL & dbi chirng xudng con 6,060 logl0 (CFU/mL) twong dwong 0,8 x
10° CFU/mL & liéu 1,25 kGy.

Nghién ctu thuc hién vai Bacillus sp. NMBCC 10023 dwoc phan Iap tir mau dat cho thay sau khi dwoc chiéu xa
gamma véi lidu lwong tr 1 kGy dén 40 kGy thi s lwong vi khudn séng sét trén dia thach giam khi lidu chiéu xa
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gamma ting (Chyan et al., 2010). Khéng c6 mau phan lap nao dwoc phuc hdi & liéu chiéu xa lén hon 10
kGy. Nghién ctru ciing da xac dinh liéu gay chét 90% (LD90) cia bic xa gamma dbi vé&i Bacillus sp. NMBCC
0023 nam trong khoang 2 - 4 kGy. Trong mét nghién ctru khac cho thay ty |é chét cha B. subtilis NCD-2 tang theo
lidu chiéu xa gamma trong khoang 100 dén 2000 Gy va & lidu 1000 Gy ty 1& chét 1&n dén 99,5% (Liu et al., 2011).
S khac biét nay ciing c6 thé giai thich khi cho ring cac yéu té nhiét do, méi trwdng sinh trwdng, thanh phan héa
hoc ctia méi trwéng cdy, ... cling nhw diéu kién sinh Iy va kha nang tw stva chiva cla té bao da anh hwéng téi kha
nang séng sét cla vi khuan sau khi chiéu xa.

Anh hwéng cua xte ly chiéu xa t&i kha nang sinh téng hop protease cua hai chung vi khuan Bacillus
Kha nang sinh tébng hop protease ctia hai chaing Bacillus sau chiéu xa

Céc khuan lac don khang xa da dwoc céy trang va lwa chon 30 khudn lac don c6 kha nang phat trién tbt cho méi
lidu chiéu @& kidm tra kha nang sinh tdng hop protease bang phwong phap cdy chdm diém trén dia thach casein.
Nhirng khudn lac c6 kich thuéc vong phan giai casein Ién hon 10% so véi ching thudn dwoc xem la cac khun
lac dét bién c6 kha ning sinh tdng hop protease cao. Tir két qua khao sat tinh ra tan sé dot bién sinh téng hop
protease cao tai méi liéu chiéu xa khac nhau.

Bang 3. Tan sé dot bién sinh tédng hop protease cao ctia 2 chling vi khuan Bacillus tai cac liéu chiéu xa

Lidy BS1 BL4
chiéu Kich thwéc vong  Tansé dét  Kich thwéc vong  Tan sé dot
kGy) phan giai (mm) bién (%)  phan giai (mm)  bién (%)

0BC) 19,98 - 26,99 -

0,25 19,92 + 0,020 16,67 27,87°+ 0,010 20,00

05 20,29° + 0,053 16,67 27,64% £ 0,045 23,33

075 18,90° + 0,023 10,00 25,95° 0,026 16,67

1 20,86% £ 0,040 36,67 29,82% £ 0,030 40,00

1,25 20,72° + 0,020 26,67 29,40° £ 0,050 33,33

Trong ciing mét cét cac gia trj trung binh cé cac ky tw theo sau khac nhau cé su khac biét ¢é y nghia vé mat thdng ké (P<0,01).

Chiéu xa la qua trinh chuyén néng Ivong cla birc xa cho déi twong bj chiéu xa. Khi chiéu xa céac ching vi khuan
¢ dang dung dich nudi céy c6 thé 1am tang anh hwéng cta xi ly chiéu xa 1&n vi khudn do sw gia tdng qua trinh
hinh thanh cac gbc tw do tlr cAc phan t& nwéc gay ra béi birc xa. Vi vay, chiéu xa vi khuén trong dung dich nudi
cly co thé gay anh huwéng t6i vi khuan nhiéu hon so véi chiéu xa chung trén moi trwdng thach. Viéc st dung
phwong an chiéu xa dung dich nudi cay vi khuan sé& duoc lwa chon dé sang loc ching Bacillus dét bién c kha
nang sinh tdng hop protease cao.

Tan sb dét bién thwong bi anh hwdng béi liéu chiéu xa (Hoe et al., 2016). Tlr Bang 3 cho thay dét bién lam tang
kha nang sinh tdng hop protease cao xuét hién & tt ca cac lidu chiéu xa va duwdng nhw tan sé dét bién sinh tdng
hop protease cao hon & khoang lidu 1 — 1,25 kGy. Trong d6, tAn sb dot bién cao nhéat & lidu chiéu 1,0 kGy va lap
lai & ca 2 chiing BS1 va BL4 lan luot voi tan s6 la 36,67% va 40%. Nhw vay, dwa vao kha nang séng sét phu
thuéc vao liéu chleu xa cda 2 chung nay (bang 2) cho thay tan sb dot bién sinh tdng hop protease cao thu dugc
nhiéu hon khi sb lwong t& bao séng sau chiéu xa gidm khoang 1000 l&n so voi chdng thuan khong chleu xa.
Nghién ctru ctia Tran Bang Diép va dong tac gia (2017) st dung huyen dich t& bao & giai doan phat trién theo
ham md va dia thach dinh dudng c6 cay t& bao cua 3 chung vi khuan B. subtilis nay dwoc XU ly chiéu xa & dai
lidu 0-3000 Gy trén ngudn Co-60 tai Trung tdm Chiéu xa Ha Noi. Két qua cho thdy du xt ly chiéu xa theo céch
nao thi ty I& vi khudn séng sét d&u gidm theo lidu chiéu va dwdng cong sdng sét clia chiing dwéng nhuw tuan theo
ly thuyét mé hinh truyén nang lwong. Dot bién sinh protease cao & cac ching B. subtilis xuat hién & tit ca cac
lidu xa va ty 1& dét bién cao hon trong khoang lidu t&» 700-1500 Gy la khodng liéu ma sé lwong t& bao séng sot
sau chiéu xa gidm tlr 3-4 don vi Log so v&i dang thuan khong chiéu xa. Nghién ciru cho thay ty 1& t& bao sbng
cta chang vi khudn B. megaterium NMBCC50018, B. subtilis NMBCC50025 gidm dan theo lidu chiéu xa, LD50
cta B. megaterium NMBCC50018, B. subtilis NMBCC50025 dwoc xac dinh 1an luot 1a 1,2 kGy, 0,2 kGy. Méi loai
vi khuén bi anh huwéng khac nhau khi dwoc chiéu xa bang birc xa gamma (Hing et al., 2022).

P& tao ra cac dot bién vi sinh vat bang birc xa gamma, cac phwong phap véi lidu lwgng birc xa va didu kién
chiéu xa khac nhau da dwoc cong bd va tdng hop (Hoe et al., 2016). Tuy nhién, khéng cé bat ky mot khuyén céao
chung nao vé khoang liéu téi wu dé dat duoc ty I& dot bién cao do anh huwdng cda bic xa téi méi loai hay chiing
vi sinh vat 1a khéng gidng nhau. Do d6, viéc xac dinh liéu chleu t6i wu gay dot bién vi khuan la khéng don gian.
Tong ho’p cac nghién ctru c6 lién quan dé cé dwoc thdng tin vé hiéu qua cla lidu xtr ly, diéu kién chiéu xa la can
thiét dé xac dinh khoang liéu pht hop cho cac dot bién mong mudn.
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Panh gia sw 6n dinh kha nang sinh tdng hop protease ctia cac khudn lac tiém ning sau ba thé hé

Nham muc dich xac dinh sy én dinh vé kha ning sinh tng hop protease cla cac khuén lac tiém nang & cac thé
hé tiép theo trong nghién ctru nay tién _hanh khao sat kha nang sinh tong hop protease cla cac khuan lac sau ba
thé hé lién tuc (ba lan cly truyen mbi 1an cach nhau 1 thang). T két qua khao sat kha néng sinh tdng hop
protease cda hai ching vi khuan Bacillus sau chiéu xa gamma thu dwoc cac khuén lac sinh tong hop protease
cao, tr d6 chon ra 5 khuén lac cé kich thwéc vong phan gidi casein I&n nhat tir méi ching vi khuan Bacillus
(Bang 4).

Bang 4. Kich thwéc vong phan giai casein chia 5 khuan lac cé kha nang sinh téng hop protease vwort trdi
chia hai chling vi khuén Bacillus

Ky hiéu Liéu chiéu (kGy) Kich thwéc (mm) Ky hiéu Liéu chiéu (kGy) Kich thwéc (mm)
B. velezensis L B. licheniformis .

BS1 Doi chirng 19,98 BL4 Doi chirng 26,99

BS1.1 0,25 26,60° + 0,113 BL4.1 0,5 41,30° £ 0,114
BS1.2 0,25 25,55° + 0,141 BL4.2 0,75 42,35% + 0,080
BS1.3 0,5 26,95% + 0,050 BL4.3 0,75 42,35 + 0,070
BS1.4 1 24,85" + 0,157 BL4.4 1,25 40,60° + 0,854
BS1.5 1 24,85d +0,132 BL4.5 1,25 40,25° + 0,087

Trong cling mét cét cac gid trj trung binh c6 cac ky twrtheo sau khac nhau cé s khéc biét ¢ y nghia vé mat théng ké (P<0,01).

O chang vi khuan B. velezensis (BSl) céac khuén lac thu nhan c6 kich thwéc vong phan (giai casein ttr 24,85 mm
dén 26,95 mm va I&n hon so véi ching thudn tr 1,24 — 1,35 14n. Béi véi chang vi khudn B. licheniformis (BL4)
céac khuén lac co kich thwéc vong phan giai casein tiv 40,25 mm dén 42,35 mm va I&n hon so véi ching thuan ti
1,49 - 1,57 lan.

Céc khun lac tiém nang sinh téng hop protease cao nhét da chon tir hai ching vi khuan Bacillus s& dwoc cay
truyén va khéo sat khd nang sinh tong hop protease thé hé thi hai thdng qua kich thuéc vong phan giai casein
xuat hién trén dia thach - casein.

BS1-0.25

* BL4-075 — BL4-125

BL4-0,5

Hinh 1. Vong phan giai casein ctia cac khuan lac sinh tédng hop protease cao nhéat cia ching BS1 va BL4

Bang 5. Két qua danh gia kha nang sinh tdng hop protease chia 5 khuan lac vwot tréi tie hai ching Bacillus & thé hé
th hai

Ky hiéu Liéu chiéu (kGy) Kich thwéc (mm) Ky hiéu Liéu chiéu (kGy) Kich thwéc (mm)

BS1 bC 20,03° + 0,205 BL4 bC 27,04 £ 0,238
BS1.1 0,25 26,60% + 0,350 BL4.1 0,5 41,42+ 0,202
BS1.2 0,25 25,43 + 0,202 BL4.2 0,75 42,23* + 0,535
BS1.3 0,5 26,72% £ 0,202 BL4.3 0,75 42,12% + 0,202
BS1.4 1 25,08" £ 0,202 BL4.4 1,25 40,48+ 0,202
BS1.5 1 25,20° + 0,350 BL4.5 1,25 39,78°+ 0,535

Kich thuéc vong phan giai duroc tinh bang trung binh cda 3 Ién 1&p lai. Trong cung maét cdt cac gia trj trung binh co cac ky tw
theo sau khac nhau cé s khéc biét rat co y nghia vé mat thong ké (P<0,01).

220



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

T két qua danh gia kha ning sinh tdng hop protease ctia cac khuan lac tiém nang & thé hé th 2 bang phwong
phap dinh tinh dwa vao duwong kinh vong phan gidi casein, c6 thé nhan thay, & ching BS1 cé khuan lac BS1.1 &
lidu chiéu 0,25 kGy va BS1.3 tir lidu chiéu 0,5 kGy c6 kich thwéc vong phan giai casein Ién hon, c6 sy khac biét
c6 y nghta v& mat théng ké so vai cac khuan lac con lai 1an lwgt 14 26,60 mm va 26,72 mm (Bang 5). Ching BL4
c6 khuén lac BL4.2 va BL4.3 dé&u & lidu chiéu 0,75 kGy ¢ kich thwéc vong phan giai casein 1an lwot 1a 42,23 mm
va 42,12 mm. Céc khudn lac nay cho kich thwéc vong phan gidi casein c6 khd néng sinh enzyme vuwot troi hon
S0 vé&i chiing thuan va cac khuén lac ddt bién con lai.

Bbn khuén lac tiém nang tir hai chling vi Ighuén Bacillus BS1 va BL4 & thé hé the hai (BS1.1, BS1.3, BL4.2 va
BL4.3) dwoc Iwa chon dé tiep tuc cay truyen va danh gia sy on dinh kha nang sinh tong hop protease & thé hé
thir ba. Két qua khao sat sau 3 thé hé dwoc thé hién & Bang 6.

Bang 6. Kich thwéc vong phan giai casein clia cac khudn lac tiém nang tir chiing vi khuan BS1 va BL4 sau 3 thé hé

Kich thwéc vong phan giai (mm)

Thé hé
BS1.1 BSL1.3 BL4.2 BL 4.3

BC 20,03°+0,205 20,03°+0,205 27,09°+0,269 27,09+ 0,269
Théhéeth 1 26,60+ 0,173 26,95+ 0,492 42,35+0,132 42,35+ 0,150
Thé héthr2 26,60 +0,350 26,72*°+0,202 42,23*°+0,535 42,12%+ 0,202
Théhethr 3 26,72 +0,115 26,76+ 0,064 42,23*+0,350 42,00* + 0,120

Kich thuée vong phan gidi dugc tinh bang trung binh cda 3 14n 14p lai. Trong ciing mét cét cac gia trj trung binh c6 céac ky t
theo sau c6 s khac biét rat cé y nghia vé mét thong ké (P<0,01).

T két qua danh gia sy 6n dinh vé kha nang sinh tong hop protease cla 4 khuén lac BS1.1, BS1.3, BL4.2 va
BL4.3 cho thay kich thuéc vong phan giai casein cia cac khuan lac nay I&n hon so véi ching thuan va 6n dinh it
nhat sau 3 thé hé lién tiép.

KET LUAN

Tuyén chon dwgc 2 ching B. velezensis (BS1), B. licheniformis (BL4) c6 kich thwéc vong phan giai casein Ién
nhat 1an lwot [ 19,75 mm va 27,15 mm. Ty |é sbng sét cla B. velezensis, B. licheniformis giam dan theo sy tang
dan lidu chiéu xa. Khoang lidu chiéu xa phi hgp dé sang loc céc ching sau chiéu xa c6 kha nang sinh tdng hop
protease cao la 1 — 1,25 kGy. Sau chiéu xa sang loc dwoc 4 khuan lac cé kha nang sinh tbng hop protease cao
vuot troi tr mdi ching BS1 va BL4. Déi véi B. velezensis (BS1) chon dwgc 2 khuén lac BS1.1 va BS1.3 & lidu
chiéu 0,25 kGy va 0,5 kGy c6 kich thwéc vong phan giai casein cao nhat Ian lwot 1a 26,60 mm va 26,95 mm. Déi
v&i chaing B. licheniformis (BL4) chon duwoc 2 khuén lac BL4.2 va BL4.3 d&u & liéu chiéu 0,75 kGy véi kich thwéc
vong phan giai casein cao nhat 1a 42,35 mm.
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EVALUATION THE INFLUENCE OF GAMMA IRRADIATION
ON THE PROTEASE ACTIVITY IN Bacillus spp.
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SUMMARY

Protease is one of the most important commercially available enzymes. Proteases have a wide range of
applications in different industries like detergent, leather and food industries. Microorganisms are known to play
a vital role in technology for the production of extracellular enzymes on an industrial scale. A mong bacteria,
Bacillus species are specific producers of extracellular proteases. The aim of this study was to produce Bacillus
strains with high protease production by gamma irradiation treatment. After treatment, the irradiated cells were
cultured in the nutrient agar plates. The survival rate, the mutation frequency of Bacillus strains were
determined. The use of gamma radiation increased the production of enzyme by Bacillus compared to tests
without radiation. The results showed that Bacillus velezensis (BS1) and Bacillus licheniformis (BL4) were
capable of high protease production with a clear zone diameter of 19,75 mm and 27,15 mm, respectively. The
radiation effects on their viability and mutant frequency were studied with radiation dose ranging form 0.25 to
1.25 kGy. The viability of Bacillus strains was much affected by gamma radiation and the survival rate of
bacteria decreased with the increasing dose. The mutation frequency of B. velezensis (BS1) and B. licheniformis
increasing with radiation dose ranging form 1 to 1.25 kGy. The greatest mutation frequency was determined as
36,67% (BS1) and 40% (BL4) obtained by irradiation at 1 kGy. Four bacteria from the two strains BS1 and BL4
following screening radiation were able to produce superior and stable proteases after at least three generations.
Thus, gamma radiation treatment is an effective mutant method in enhancing the protease bioactivity of Bacillus.

Keywords: Bacillus, gamma radiation, mutation, protease, survival.
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