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Qua trinh xar Iy: Nghién ciru ndy nham xac dinh cac diéu kién t6i vu dé thu nhan va
Ngay nhan bai: 05/5/2025 tinh sach so bo enzyme protease tur chung I§aci||us sp.. Protease
Ngay nhan ban chinh sua: 04/6/2025 duoc thu nhan tir dich nubi cay & cac thai diém khac nhau (12-96
Ngay nhan dang: 16/6/2025 gio sau 1én men) nhim danh gia anh huong cua thoi gian nudi cdy

Ngay xuat ban: 20/10/2025 dén hoat tinh enzyme. Bén canh d6, hiéu qua ciia cac phuong phéap

két tua khac nhau ciing dugc khao sét, bao gém st dung ethanol va

Tur k_:‘léai acetone & cac ty I¢ (dich trich: dung méi) 1:2, 1:3 va 1:4 (v/v), ciing
Bacillus sp nhu két tia bang ammonium sulfate & cc ndng do béo hoa tir 30%
Ammonium sulfate £ 0 £ , £ wooask “ A A 1A A

Dung mbi dén BQA). Ket qua cho thay, thoi diem 72 gio sau nudi cay la toi uu
Protease cho viéc thu nhan protease, cho hoat d6 enzyme dat mic cao nhat

Tinh sach (660,4 U/mL). Trong cac phuong phap tinh sach so by duoc khao
) sét, két tua bang ammonium sulfate & ndng d6 b&o hda 70% cho
hiéu suit thu hoi enzyme cao nhat (62,38%) va duy tri hoat tinh
enzyme vuot troi so voi cac diéu kién con lai. Nhitng két qua nay
cung cap co sd thuc nghiém quan trong cho viéc phét trién quy
trinh san xuét protease hiéu qua tir Bacillus sp..

1. MO PAU

Protease 1a mot trong nhiing enzyme quan trong nhét trong nganh céng nghiép, voi tmg dung da dang trong
nhiéu linh vuc khéc nhau, dic biét a trong san xudt chét téy rira, thudc da, lam banh mi, san xuét bia, lam mém thit
va thiy phan protein, duoc phim va nghién ciru sinh hoc phan tir (Moussi va cong su, 2025).

Cac nguén chinh dé san xuét protease bao gé)m dong vat, thuc vat, vi sinh vat, dac biét 1a vi khuén (Jisha va cong
su, 2013; Chandrasekaran va cong su, 2015; Sun va cong sy, 2019). Tuy nhién, viéc san XuAt protease tir dong vat
va thuc vat c6 mot s6 han ché, bao gém céc van dé dao dure, tac dong tiéu cuc dén moi truong va hiéu qua san xudt
khoéng cao. Do do, protease tir vi sinh vat ngay cang trd nén pho bién hon trén thi truong (Jisha va cong su, 2013).
Protease vi sinh vat ¢6 su da dang phong phu, bao gém cac loai protease acid, trung tinh va kiém. Chiing c6 kha
ning hoat dong trong nhiéu diéu kién cong nghiép khac nhau, ké ca trong méi truong khac nghiét nhu nhiét do cao.
Bén canh d6, protease vi sinh vat c6 tiém ning img dung rong rdi va m ra thi trudng 16n trong nhiéu nganh cong
nghiép nhu thyc pham, d6 ubng, chit tiy rira, da, thirc an chan nudi, xir Iy chét thai, 1én men vi sinh va cong nghé
sinh hoc (Song va cdng su, 2023).

Bacillus subtilis, mot loai vi khuan gram duong (Vanitha va cong s, 2014), phan b rong rii trong tur nhién.
Trong diéu kién 1én men 6n dinh, B. subtilis tong hop mot luong 16n protease do tac dong ctia qua trinh cam tng
chat nén (Singh va cong su, 2015).

Nghién ctru nay nham t6i uru héa thoi diém thu nhan enzyme protease tir ching Bacillus sp. va danh gia hiéu
qua clia cac tic nhan két tiia khac nhau trong qua trinh tinh sach enzyme. Muc tiéu 1a thu dugc protease v6i ham
luong va hoat do cao, nang cao hiéu sudt va do 6n dinh cua enzyme, tao tién dé cho céac ung dung tiém nang cla
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enzyme nay trong xur Iy vo tring gia cam, dam bao hoat tinh phan giai protein mang vo trimg — thanh phan chinh
anh huong dén kha nang phan huy sinh hoc ctia vo trimg. Nho d6, enzyme protease tinh sach c6 thé dugc (mg dung
hiéu qua hon trong qua trinh thiyy phén vo trimg, gop phan thic day qua trinh chuyén hoa chat thai hiru co thanh
san pham co gia tri ndng nghiép cao.
2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

Chung vi khuan Bacillus sp. dugc phan 18p tir co kho va bao quan tai Phong Thi nghiém Di truyén va Vi
sinh, Truong Dai hoc Su pham, Pai hoc Hué. Chung duoc bao quan trong dung dich glycerol 30% (v/v) ¢
nhiét d6 -80°C. Trude khi sir dung, chung dugc nudi cdy trén moi truong LB (Luria-Bertani) ran co ban (w/v)
gom: 1 g/100mL tryptone, 0,5 g/100mL cao nam men, 1 g/100mL NaCl.
2.2. Phwong phap nghién cuu

Anh huong cua cdc thoi diém thu nhdn dén hoat do protease

Tién hanh 1én men chung Bacillus sp. trong mdi trudng da t6i wu thanh phan dinh dudng va d6 thoang khi
(mdi trudng LB co ban c6 bd sung 2,0 % (w/v) glucose, 2,5 % (w/v) peptone, pH 7-8, do thoang khi 92%,
nhiét d6 37°C va lic 200 rpm (Qudc va cong su, 2024). Thu nhan va xac dinh hoat do protease & cac thoi diém
12, 24, 36, 48, 60, 72, 84 va 96 gio sau [én men dé x4c dinh thoi diém thu nhan protease ti wu.

Anh hieong ciia cdc logi tac nhan tiia dén hoat tinh protease

Protease dugc tia tir 50 mL dich enzyme tho véi cac loai dung mdi khao sat: ethanol 96% hodc aceton hodc
mubi ammonium sulfate. Ti 1¢ dich enzyme thé: dung méi 1an luot khao sat 1 1:2;1:3;1:4 (v/v) v6i dung moi
ethanol va aceton. Phuong phap tia voi mudi ammonium sunfate duogc tia theo do bio hoa tir 30 dén 80%.
Sau khi thém dung méi hodc mudi, hdn hop duoc khudy nhe & 4°C trong 30 phit. Sau d6 dung dich tia duoc
ly tim 14000 vong/phut trong 10 phut & 4°C. Loai bo dich ndi, sau d6 hoa tan cin v6i dung dich dém mubi
phosphate (PBS) 1X véi ti 1& 1:5 (khdi lugng tiia kho : thé tich dém, w/v). Tiép theo thém PBS 1X lanh vao
phan cin, lic nhe, ly tam 14000 vong/phut trong 10 phut & 4°C, 13p lai budc nay 3 1dn dé loai bo tac nhan tua.
Dich enzyme thé dugc bao quan ¢ 4°C va dugc st dung cho cac thi nghiém tiép theo (Shad va cong su, 2024).

Thu nhdn protease

Xac dinh hoat do protease

Cho 1 mL dung dich enzyme thd vao 5 mL dung dich casein 0,65% duoc pha trong dém Tris-HCI (100
mM; pH 8,5). Hon hop duoc u trong 30 phiit & 37°C. Sau d6, thém 5 mL Trichloroacetic acid (TCA 10%) vao
hdn hop nay, 1am xuat hién tia. Hon hop dugc ¢ ¢ nhiét d6 phong trong 30 phut va sau d6 loc dung dich qua
mang loc 0,45 pm. Tiép theo, lay 2 mL dich lgc, thém 5 mL 0,5 M sodium carbonate, ldc déu, 1 20 phut. Sau
d6, thém 1 mL thudc thir phenol folin vao hdn hop va do d6 hap thu tai budc song 660 nm bing may quang
phé. Hoat d6 protease duogc xac dinh dua trén dd thi chuén tyrosine (Takami va cdng sy, 1989).

Mot don vi hoat d9 enzyme (1 U) dugc dinh nghia 1a lugng enzyme can thiét dé giai phong 1 pmol tyrosine
tuong duong tir casein trong 1 phut & diéu kién chuén.

Xir Iy 56 liéu

Office Excel 2010 duoc sir dung dé phan tich sb liéu thu thap, mdi thi nghiém dwoc lap lai 3 1an. Phan mém
SPSS (ver 23.0) duogc sir dung dé phan tich phuong sai mot yéu t6 (ANOVA) v6i Duncan’s test (p<0,05). Két
qué phan tich duoc thé hién dudi dang gia tri trung binh + d¢ 1éch chuén.

3. KET QUA VA THAO LUAN

Anh hudng ctia cac thoi diém thu nhan sinh khdi dén hoat d6 protease cta Bacillus sp.

Dua trén két qua thu duoc (Hinh 1), c6 thé thiy hoat d6 enzyme protease thay ddi theo thoi gian nudi cy,
cho thay sy anh hudng ctia qué trinh sinh trudng va trao doi chét ctia Bacillus sp. dén kha nang sinh tong hop
enzyme. O giai doan dau (12-72 gi0), hoat d9 enzyme c6 xu hudng ting dan, dat cuc dai tai 72 gio voi gia tri
660,4 U/mL. Cu thé, tai 12 gio, hoat d§ enzyme dat 115,1 U/mL, sau d6 tang 1én 261,2 U/mL tai 24 gio, va
tiép tuc tang dan qua cac mdc 36 gior (346,5 U/mL), 48 gid (446,9 U/mL) va 60 gid (514,3 U/mL). Su gia ting
hoat d6 enzyme trong giai doan nay phan anh qua trinh sinh truéng manh mé cua vi khuan va kha nang tong
hop protease trong ngudn dinh dudng di dugc tdi wu. Ching Bacillus sp. c6 thé 1a ching ban thuin hoa, véi
co ché diéu hoa biéu hién protease khac biét, dan dén viéc san xuét enzyme dién ra muon hon. Nghién ciru da
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chi ra rang mot sé chung Bacillus sp. dat hoat do protease tdi da sau 72 gid nudi cdy, nhu truong hop cua B.
subtilis BS-QR-052, dat 598 U/mL sau 96 gio (Sun va cong su, 2023).

800
700
600
500
400

300

Protease (U/ml)

200

100

0

12 24 36 48 60 72 84 96
Thoi diém thu nhan enzyme (h)

Hinh 1. Hoat d6 protease (U/mL) cua Bacillus sp. theo thoi gian thu nhan (h).
Anh hudng cia tac nhan tua dén hoat tinh protease ctia Bacillus sp.

Protease cta Bacillus sp. dugc thu nhan théng qua ba phuong phap két tua khac nhau: sir dung ethanol,
acetone va ammonium sulfate. Khi stir dung dung moéi ethanol va acetone lam tac nhan tia, hoat 3§ enzyme thu
dugc ting dan khi ting ty 16 enzyme : dung méi (v/v) tir 1:2 d&én 1:4 (Hinh 2). Cu thé, tai ty 1& enzyme : ethanol
(1:4), hoat do protease 1a 178,7 U/mL, trong khi d0, & ti 1€ enzyme : acetone (1:4) hoat do protease cao hon,
dat 263,8 U/mL. Acetone ¢6 kha nang tia protease hiéu qua hon ethanol. Tuong ty, hi¢u suét thu hoi protease
cua acetone cling cao hon ethanol & tat ca cac ty 1€ nghién ctru, voi gia tri cao nhat dat 29,44% tai ty 1€ 1:4, so
vdi 19,94% khi st dung ethanol (Hinh 3). Su khac biét vé hiéu qua két tua gitra acetone va ethanol dugc ghi
nhan trong nghién ciru ctia Geethanjali va Subash (2013), trong d6 acetone cho hiéu suat thu hoi protease cao
nhat. Két qua nay ciing phit hop vi mot sb nghién ciru vé tia protease bang acetone voi ti 18 enzyme : acetone
(2:3, v/v) tur Bacillus dat dugc hoat tinh chung va hoat tinh riéng lan luot 14 935,0 U/mL va 745,0 U/mg
(Alzobaidy va cong su, 2024).
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Hinh 2. Hoat d6 protease (U/mL) cua Bacillus sp. theo cac ti 1€ dung méi tua.

Trong khi @0, khi sir dung ammonium sulfate, hoat do enzyme va hiéu suat thu hdi déu cao hon dang ké so
v6i két tiia bang dung méi hiru co (Hinh 4). Cu thé, hoat d6 enzyme ting dan tir 196,3 U/mL (6 ndng d6 mudi
30%) 1én mirc cao nhit 558,9 U/mL tai ndng d6 bdo hoa 70%, sau d6 giam xudng 443.9 U/mL tai 80% bio
hoa. Vi hiéu suat thu hdi enzyme, gia tri cao nhat dat 62,38% & ndng do 70% (Hinh 5). Khi néng d6 mudi
tiép tuc tang 1&én 80%, hiéu suét thu hoi giam xuéng 49,54%, c6 thé do hién tuong Kkét tua khong dac hiéu hoac
su bién tinh enzyme do ndng d6 mubi qua cao. Két qua nghién ctru nay ciing phit hop véi mot s6 nghién ctru
dd duogc cong bd, theo Hussein va cong su (2024), hon 82% protease tir Pseudomonas aeruginosa duge thu
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héi sau khi két tia bang 70% ammonium sulfate. Mohammed va cong su (2015) phat hién ra ring d6 bdo hoa
ammonium sulfate 20-80% dugc sir dung dé két tiia protease. Hoat dong ti da cua protease dugc quan sat
thiy & mirc bio hoa 70%. Ammonium sulfate dugc sir dung phd bién dé két tiia enzyme nhd vao do hoa tan
cao va chi phi thap so voi nhiéu dung méi khac. Pang chu ¥, viéc tiia enzyme bang ammonium sulfate khong
lam thay d6i pH ciing nhu khong anh huong dén do on dinh cua enzyme (Whitaker va cong su, 1972). Theo
nghién ctru cua Secades va Guijarro (1999), hoat tinh protease dat mirc cao nhat & ndng d6 bio hoa ammonium
sulfate 70%. Trong mot nghién ctru khac, Kam va Karn (Kam va cong sy, 2014) bao céo rang phan enzyme
két tia thu duoc & ndng d6 bio hoa 70% ammonium sulfate thé hién hoat tinh protease cao nhét, v6i hoat tinh
riéng tang gap 20 lan so v6i phan dich ndi chua duoc tha.
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Hinh 3. Hi€u suat thu hoi protease (%) cta Bacillus sp. ¢ cac ti 1€ dung moi tua.
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Hinh 4. Hoat do protease (U/mL) ciia Bacillus sp. & cac ndng do ammonium sulphate bio hoa.
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Hinh 5. Hiéu suat thu hdi protease (%) ctia Bacillus sp. & cac nong do ammonium sulphate bio hoa.
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4. KET LUAN

Thoi diém t6i wu dé thu nhéan protease tir Bacillus sp. 14 sau 72 gio nudi cdy, khi hoat d6 enzyme dat 660,4
U/mL. Phuong phap két tia bang ammonium sulfate & ndng d6 70% bao hoa cho hiéu suét thu hdi enzyme
cao nhat (558,9 U/mL) va duy tri hoat tinh vuot trdi so véi cac phuong phap két tiia bang ethanol va acetone.
Trong d6, tha protease bang acetone vdi ti 1é enzyme:acetone (1:4) mang lai hoat d6 protease cao hon tila bang
ethanol (263,8 U/mL), cho thiy acetone c6 hiéu qua tét hon ethanol trong viéc bao toan hoat tinh enzyme.
Protease thu dugc tir Bacillus sp. voi hoat tinh cao va phuong phap két tua hiéu qua co tiém ning tng dung
trong pha v protein cdu tric vo trimg, 1am ting kha ning tach va xir Iy vo trimg nhanh chéng, than thién moi
truong va tiét kiém chi phi.

Loi cdm on: Nghién ctru nay duogc tai trg tor Truong Pai hoc Su pham, Pai hoc Hué qua dé tai khoa hoc
va cong nghé cp Truong véi ma s6 T.24.TN.106.10.
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