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TOM TAT

Phan 16n cac chung Bacillus subtilis biéu hién protease cung nhu lugng enzyme tlet ra thay ddi tay thuoe vao
ching va diéu kién méi trudng dugc sir dung. Nghién ctu nay nham Iya chon mot s6 didu kién nudi Cay t6i wu
cho su sinh truong va kha ning sinh téng hop protease ngoai bao cua chung Bacillus subtilis NT20. Anh huéng
cua diéu kién nuoi Céy dén kha nang sinh truong dugc danh gid dya trén mat do té bao trong dich nudi cdy do &
bugc song 600 nm bang may do mau quang pho va hoat do protease dugc danh gia dya trén su thuy phan casein.
Céc diéu kién nudi ciy duoc lya chon bao gém ngu0n carbon, ngu0n nitrogen, pH va d¢ thoang khi cua moi
truong LB co ban. Chung B. subtilis NT20 dat néng suét sinh khdi cao nhat 12 ODggo 2,0 véi hoat @6 protease dat
235,6 U/mL trong diéu kién nudi cay sir dung 2,0% (w/v) glucose la ngudn carbon chinh, 2,5% (w/v) peptone 1
nguon nitrogen chinh, pH 8, d thoang khi 92%, nhiét d6 37°C va lic 200 rpm sau 24 gio.

Tir khéa: Bacillus subtilis, diéu kién nudi ciy, mat do té bao, protease, vi khuan.

MO DAU

Proteasge la mét trong nhi*ng enzyme cong nghiép quan trong nhét, chiém gan 60% téng san lwong enzyme trén
toan thé gioi (Kallsz et al., 2006). Protease co trong dong vat, thuc vat va vi sinh vat (Sharma et al., 2017).
Protease dwoc st dung rong rai trong chét ty r&ra, nganh céng nghiép da, chan doan y té, ph|m X-guang, trong
nganh coéng nghiép dét, thwc phdm va thire an chan nudi. Do dd, nhidu cong ty d& bat dau san xuat protease
thwong mai (Keshapaga et al., 2023).

Khi phan lap enzyme protease & quy mé cong nghiép cho muc dich thwong mai, t6i wu héa chi phi la van dé
dwoc quan tam. Vi vay, protease vi khuan la mét trong nhitng lwa chon t6t nhat. O’ vi khudn, protease chi yéu
dwoc san xuét ngoai bao, cé hiéu suét cao, chiu dwoc nhiét dd cao va hoat déng trong pham vi pH réng nén phu
hop hon cho cac rng dung cdng nghiép (Adrio, Demain, 2014).

Chi Bacillus la ngudn vi khudn quan trong nhét trong san xuét protease ngoai bao va c6 kha naéng san xuét ra
nhidu enzyme phan giai protein trung tinh va kiém véi cac dac tinh dang chl y, nhw d6 6n dinh cao dbi v&i nhiét
do khéc nghlet dod pH, dung moi hivu co, chét tAy rira va hop chét oxy hoa. B. subtilis dwoc st dung rong rai nhw
mot nha may “té bao” san xuat cac enzyme, hop chét khang vi sinh vat cho nganh héa cong nghiép, ndng nghiép
va y hoc (Zhang et al., 2023). Méi vi sinh vat hodc ching c6 cac didu kién cu thé d& san xuat enzyme t0| da
(Sharma et al., 2017). Do do, da co moét sb nghién clvu dé& san xuét protease tir chi Bacillus c6 hiéu qua vé& mat
chi phi, bao gém xac dinh cac diéu kién nudi cay va diéu kién san xuat enzyme (Isik et al., 2024).

Trong nghién clru nay, ching t6i xac dinh cac diéu kién nudi cdy tbi wu cta ching B. subtilis NT20 dé cai thién
kha nang sinh protease kiém ngoai bao.

VAT LIEU VA PHUWONG PHAP

vat liéu

Chaing vi khuén B. subtilis NT20 dwoc phér] lap tr cé kho va dwoc lwu trik tai Phong thi nghiém Di truyén va Vi
sinh, Trwong Dai hoc Sw pham, Pai hoc Hué.

Chung dwoc gil trong glycerol 30% (viv) & -80°C. Trwdc khi st dung, ching dwgc hoat hoa trén méi trwong LB
(Luria-Bertani) ran va gitr & 4°C. Méi truéng LB co ban (wiv) gém: 1% tryptone, 0,5% cao ndm men, 1% NaCl.

Phwong phap nghién cru

Anh hwéng cda céc diéu kién nudi cdy

Cac diéu kién nudi cdy anh hwéng dén sy sinh trwéng cla ching B. subtilis NT20 dwgc nghién ctru doc 18p voi
nhau béng cach thay dbi cac yéu t6 khao sat trong méi trwéng LB co ban. Két qua cda thi nghiém trwéc sé dwoc

ap dung cho cac thi nghiém tiép theo. Cac yéu té clia mi trvong co' ban khong thay dbi trong qué trinh khao sat
bao gébm: nhiét d& 30°C, nudi I&c 200 vong/phut (rpm), thdi gian nudi 24 gid.
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Anh hwéng cida néng dé dwong glucose

Ngudn carbon dwoc bd sung vao méi trwéng LB co ban la glucose (w/v) véi ndng dé khao sat 0,5; 1; 1,5; 2; 2,5
va 3%.

Anh hwoéng ctda néng dé nitrogen

Ngudn nitrogen dwoc bd sung dé thay thé nguén nitrogen trong méi trwéng LB co ban 1a peptone véi ndng do
khao séat 0,5; 1; 1,5; 2; 2,5 va 3%.

Anh hwéng cda pH

Tién hanh 1én men ching B. subtilis NT20 trong cac nghiém thirc chira mdi trwong LB véi cac gia tri pH 1an lwot
la6;6,5 7;7,5; 8va8,5.

Anh hwéng cda dé thoang khi

D6 thoang khi duoc tinh bang ti 1€ thé tich binh trbng (khong chira méi trwdng) trén thé tich toan binh, d6 thoang
khi cang cao thi nong dé oxy hoa tan vao méi trwong cang Ién. Chang B. subtilis NT20 dwoc 1én men trong cac
binh 250 mL chira méi trwdng véi thé tich 1an lwot 10; 20; 30; 40; 50 va 60 mL.

Xdc dinh méat d6 vi khudn

Dich nudi céy ctia chiing B. subtilis NT20 sau 24 gi&’ nudi cdy long voi toc do lac 200 rpm & 30°C & cac diéu kién
khao sat khac nhau dwoc pha loding 40 1an véi nwéc cat 2 1an va dugc do bang may do quang phd & buéc séng
600 nm (ODeoo) d& xac dinh mat dé vi khuén (Li et al., 2023). Béi chirng 1a méi trweng LB co ban.

Thu nhdn protease

Song song v&i viéc xac dinh mat dd vi khuan, tién hanh thu protease thd tir canh trwérng nudi cy béng cach ly
tam 14000 rpm trong 10 phit & 4°C. Dich enzyme thd dugc bao quan & 4°C va duoc st dung cho cac thi nghiém
tiep theo (Shad et al., 2024).

Xdc dinh hoat dé protease

Hoat d0 protease trong dich enzyme thé dwoc xac dinh dwa trén sy thdy phan protein bang protease
(Chandrasekaran et al., 2015), s&r dung casein lam chat nén. Dung dich casein (0,65%) dwoc chuén bj trong dém
Tris-HCI 0,1 M (pH 8 5) 5 mL dung dich casein 0,65% dugc cho vao cac 6ng nghiém, G & 37°C trong 5-10 phdt.
1 mL enzyme thé dwoc thém vao mdi éng nghiém, l&c nhe va aé 37°C trong 30 phat. Phan (rng dugc divng lai
bang cach thém 10% (w/v) Trichloroacetic acid lanh (TCA). Cac éng nghiém duoc G & 37°C trong 30 phut, sau do
mau dwoc ly tam & 4°C, 14000 rpm trong 10 phut. Sau d6, 2 mL dich ndi dwoc cho vao dng nghiém mai, thém
vao d6 5 mL Na,CO3 0,5 M va 1 mL thudc thir Follin's Ciocalteus 1 N. H6n hop nay dwoc khudy nhe, G trong 30
phat & 37°C dén khi xut hién mau xanh lam. D6 hap thu mau xanh lam dwoc ghi nhan & budc song 660 nm so
véi mau thube tht trdng (méi trwdrng LB co ban) bang may quang phd.

Sau d6, dwa vao dd thi chuan cua tyrosin dé tinh Iucmg san ph&dm do enzyme xuc tac tao nén. Do thi dwdng
chuén tyrosin va hoat dd enzyme dwoc xac dinh theo mé ta bi Lowry va ddng tac gia (1951) c6 cai tién.

Nbéng do tyrosine dwoc tinh toan béng phuwong trinh hdi quy ti duéng cong tyrosine chuén. Hoat d6 cta enzyme
(U/mL) dworc tinh toan bang coéng thirc dwoc dwa ra b&i Tunga va dong tac gia (2003).

TxV1i

Hoat d6 protease (U/mL) = -

Trong dé:

T: uM tyrosine giai phéng

V1: Téng thé tich hén hop phan ng (mL)

t: Thoi gian phan (rng (phut)

V2: Thé tich enzyme diing cho phan ¢ng (mL)

V3: Thé tich dung dé do cwérng d6 quang sau khi phan (rng véi thudc the Folin (mL)

MGt don vi hoat d6 protease dwoc dinh nghia la lwgng enzyme can thiét dé thiy phan casein gidi phéng 1 pM
tyrosine trong mét phuat & dieu kién thlr nghiém chuan vé pH va nhiét dé.

Xt ly sé liéu

Mdi thi nghiém dwoc 13p lai 3 14n dé tinh gia tri trung binh va dd léch chuan. Sé liéu thu thap dwoc x ly theo
phwong phap théng ké sinh hoc bing chwong trinh thong ké trong Excel 2010 va di liéu dwoc thé hién dwéi

dang gid tri trung binh clia ba Ian 13p lai + sai sé chuén trong one-way ANOVA vé&i Duncan’s test (p<0,05) béng
chwong trinh SPSS (ver. 20.0).
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Anh hwéng cua ndng dé carbon dén sinh khéi va kha nang sinh protease ngoai bao cta B. subtilis NT20

Ngubn carbon la glucose cho thdy, mat dé chiing B. subtilis NT20 dat gia tri cao nhét 1a 1,35 & nong d6 2% (Hinh 1).
Khi ndng dé glucose thap hon (tr 0,5% dén 1,5%), mat do vi khuan dat tr 0,84 dén 1,11, quéa thap khong da dé
kich thich qua trinh sinh tong hop protease manh. Nguwoc lai, khi b sung nong d6 glucose cao tr 2,5% dén 3%,
mat d6 vi khuan gidm dan tlr 1,29 con 1,21. Dong thoi v&i xac dinh mat d6 vi khuan trong cac ndng do glucose
khao sét, chang t6i tién hanh xac dinh hoat d cla protease ngoai bao, két qua cho thay hoat d6 protease tilé
thudn véi mat dé vi khuan Hoat dé protease ¢ glucose 2% dat cao nhat (162,5 U/mL). Trén co s& do, glucose
2% dwoc chon la ngudn carbon cho céc thi nghiém khao sét tiép theo. Protease tir Bacillus phan I&n dwoc san
xuét trong pha tinh va do do, viéc diéu chinh ham lwong carbon anh huéng Qen mat do vi khuan va kha nang
sinh protease ngoai bao cta vi khuan. Qua trinh san xuét protease tiéu tén nhiéu nang lwong. Khi ngudn glucose
ddi dao, vi khuan sé tiét kiem nang luong bang céach gidm tdng hop cac protein khong can thiét,, bao gém ca
protease dé tbi da hoa hiéu qua tang tredng (Adeniyi, 2023). Ham lwong glucose cao cling co the lam thay doi
qua trinh chuyén héa bén trong t& bao, dan den sw thay ddi cac con dudng chuyén héa glucose c6 loi cho té bao
thay vi tdng hop cac chét chuyén héa thir cip nhuw protease (Liu et al., 2024).

1.60 r 180
1.40
1.20

)
o 1.00 120 E
S b 100 S
2 0,80 k]
e 0.84d 8o g
0.60 Lo B
0.40 lao ™

0.20 I 20

0.00 0

0.5 1 1.5 2 25 3
Glucose (%)
——0D600 ---- PROTEASE (U/mL)

Hinh 1. Anh hwéng ctia néng dé glucose dén mat do vi khuan va hoat dé protease chia B. subtilis NT20
Anh hwéng ctia ngudn nitrogen dén sinh khéi va kha ning sinh protease ngoai bao cta B. subtilis NT20

Két qua Hinh 2 cho thay, véi ndng dd 2,5% peptone trong moi tredng nuoi céy thich hop cho s tang trwdng cda
chding B. subtilis NT20 vé&i méat dé dat cao nhat la 2,98. Khi nong dé peptone thap hon (t& 0,5% dén 2,0%), mat
d6 vi khuan do dwoc tr 1,75 dén 2,08. Nguwoc lai khi bd sung néng do peptone cao trén 2,5% mat do vi khuan
gidm dan tlr 2,09 con 1,96. Dong thdi v&i sy tidng mat d6 vi khuén & nong dé peptone tlr 2-2,5%, hoat do
protease ciing dat cao nhat & peptone 2,5% (230,5 U/mL). Do do, peptone nong dd 2,5% dwoc chon la nguon
peptone cho cac thi nghiém khao sat tlep theo. Ngudn nitrogen va ndng d6 cta nd trong méi tredng nudi cay la
nhirng yéu té chinh &nh hwéng dén qua trinh téng hop protease (Zhang et al., 2023). Mdi loai vi khuan khac nhau
sé thich hop vdi ti 1é carbon/nitrogen trong méi trwéng séng nhét dinh (Carvalho et al., 2010). Ngudn nitrogen
doéng vai trd cung cap co chat dé vi khuan téng hop nén cac hop chét chiva nitrogen can thiét cho sy sinh truwéng
va phét trién cta ching. Do d6 ngudn nitrogen bd sung vao mai trwérng can phai can déi véi ngudn carbon ma vi
khuén dang s dung.
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Hinh 2. Anh hwéng ctia ndng dd peptone dén mat do vi khuan va hoat dé protease ctia B. subtilis NT20
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Anh hwéng cua pH méi trwéng dén sinh khéi va kha nang sinh protease ngoai bao cuia B. subtilis NT20

pH anh hwéng rat Ion dén kha nang sinh trwdng cda vi sinh vat. Két qua cho thay (Hinh 3), mat d6 chang B.
subtilis NT20 khi nuéi cay trong méi trwéng pH 8,0 dat hiéu qua cao nhéat 1a 2,40, ddng thdi hoat dd protease cla
dich enzyme thé ciing thu dwoc véi két qua cao nhét, dat 235 U/mL, sau dé hoat dé protease giam dan & pH 9-10.
O pH acid (pH 5-6) ciing lam gidm sw sinh trwdng clia vi khuan va kha néng san xuét enzyme (Pan et al., 2023).
Vi vay, pH 8 dwoc chon la pH mai trwéng trong cac nghién ciru tiép theo. Két qua pH cda chang B. subtilis NT20
trong nghién ctu nay pht hop véi cac nghién ciru khac. Theo nghién ciu cia Anandharaj va dong tac gia (2016)
cho thay, pH 8,0 la thich hgp nhét dé thu protease c6 hoat tinh cao nhéat t» B. alkalitelluris TWI3. Két qua nghién
ctu clia Sun va ddng tac gia (2023) cling cho thay pH 8,0 tao ra hoat dé cla protease kiém téi da (640 U/mL).
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Hinh 3. Anh hwéng cta pH dén mat dé vi khuén va hoat dd protease ctia B. subtilis NT20
Anh hwéng cuia dd thoang khi dén sinh khéi va kha nang sinh protease ngoai bao cta B. subtilis NT20
Céc loai Bacillus la vi khuan ky khi tiy y, va chling c6 thé phat trién trong diéu kién ky khi hoac hiéu khi (Carlso et
al., 2020). Tuy nhién, dwgi sy hién dién cla oxy, cac loai nay phat trién tét hon so véi cac diéu kién ma oxy bi

han ché hoac khong co. Thong thwong, d6i voi cac vi khuan hiéu khi ndng do oxy cao lam tang kha nang sinh
trwdng, rat ngan pha tiém phat. Néng d6 oxy thdp cé thé e ché, lam suy giam kha nang sinh trwdng cua vi

khuan (Zhang et al., 2023).
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Hinh 4. Anh hwéng clia d6 thoang khi dén mat d6 vi khuan va hoat d6 protease cuaa B. subtilis NT20

Két qua & Hinh 4 cho thay, mat do vi khuén ty 1& thuan véi do thoang khi trong binh nudi cay. Mat do vi khuén dat
cao nhét 1,63 khi nubi cdy trong méi trwdng cé dd thoang khi 92% véi thé tich méi trwérng nudi cay 1a 20 mL dich
moi tredng nudi céy/the tich binh nudi cdy 250 mL, mat d6 vi khuan gidm dan khi ting lwgng méi trwéng nubi
cay Hoat do protease cua B. subtilis NT20 cao nhét & moi | tredng 6 d6 thoang khi 92%. Luwong mdi tredng nubi
cdy ban dau téi wu 13 diéu can thiét cho qué trinh san xuét protease Néu IUJo*ng moi tru’cvng nudi cay qua it, sb
lwong vi khuan khong da, tir d6 sé kéo dai thoi gian 1én men va lam giam san lwgng san pham muc tiéu tao ra;
nguoc lai, lwong mdi trwdng nudi cay qua Ion cling sé gay ra tinh trang thiéu oxy hoa tan va anh huéng dén qua
trinh téng hop san phdm muc tiéu. Viéc tim ra d6 thoang khi t6i wu la rat quan trong trong qua trinh Ién men
(Zhang et al., 2023). Diéu nay phu hop véi nghién clru cta Suttikul va déng tac gia (2022) & ching B. subtilis
GD5 tao ra ndng dé 2,3-BD cao nhét (7,28 g/L) & diéu kién hiéu khi. Hoat ddng clia enzyme protease tang khi
dich nudi cay ting va dat tdi da & mirc 5%. Khi dich nudi cy tiép tuc ting, hoat dong clia enzyme protease c6 xu
hwéng gidam.
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Chung B. subtilis NT20 trong nghién cru nay cho thay kha nang sinh trwéng va sinh protease ngoai bao cao nhat
(ODggo 2,0; 235,6 U/mL) khi nuéi cdy trong moi trwdng téi wu chva ngudn carbon |a glucose véi ndng d6 2%,
nitrogen la peptone véi ndng d6 2,5%, pH 8,0 va dd thoang khi 92% (20/250 mL) & nhiét do 30°C, nubi l&c 200
rpm va thoi gian nudi 24 gio.

Loi cam on: Nghién ciu nay duoc tai tro tir Trirong Pai hoc Sw pham, Pai hoc Hué qua dé tai khoa hoc va cong nghé cdp
Trwong Véi mé so T.24.TN.106.10.
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EFFECT OF CULTURE CONDITIONS ON GROWTH AND EXTRACELLULAR
PROTEASE PRODUCTION FROM Bacillus subtilis NT20

Ngo Duc Quoc, Ho Thi Dieu Hien, Dinh Thi Hoa, Phung Thi Bich Hoa’

University of Education, Hue University

SUMMARY

This study aims to select the optimal culture conditions for the growth and improvement of extracellular protease
production of the Bacillus subtilis NT20 strain. The effect of culture conditions on extracellular protease
production was evaluated by measuring the biomass in the culture medium at 600 nm using a spectrophotometer
and assessing the resulting protease activity. The selected culture conditions included carbon source, nitrogen
source, pH and aeration in basical LB (Luria-Bertani) broth medium. The highest biomass and protease activity
of B. subtilis NT20 strain (OD600 2.0; 235.6 U/mL, respectively) were found in the culture conditions using
2.0% (w/v) glucose as the main carbon source, peptone concentration of 2.5% (w/v), pH 8 of liquid culture, 92%
breathability, 37°C of incubation and shaking 200 rpm, 24 hours of culture time.

Keywords: Bacillus subtilis, fermentation condition, cell biomass, protease, microorganism.
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