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Applications of Bacillus Proteases in the Food Industry: A Review
ZHANG Mingyi', SUN Qingjie"?, YANG Jie">"

(1.College of Food Science and Engineering, Qingdao Agricultural University, Qingdao 266109, China;
2.Qingdao Special Food Research Institute, Qingdao 266109, China)

Abstract: Bacillus protease, a microbial protease known for its diverse range, significant activity and extensive research,
has been widely used in the food industry. This review covers various aspects, including the screening and selection of
protease high-producing Bacillus strains, the construction of engineered bacteria, the optimization of fermentation
conditions for protease production, and the application of Bacillus protease in the food industry, specifically with plant
proteins and animal proteins as substrates. Moreover, the future research direction and development trend are forecasted.
The purpose of this review is to serve as a scholarly resource for future investigation and practical utilization of Bacillus
protease.
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Bff r= i ik %) 108.8 U/mL, SEFAE T RAH L2 T
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E-417 #E47 548, R LiCl-% R %= 13 45 5 71K
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SYEHIRIA 45 s, G e 15 31— RIS 25 1 I e 7 B Ak
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Table 1 Screening of protease-producing Bacillus strains
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Table 2 Selection of protease high-producing strains and construction of engineering bacteria
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ARG R E . IS AR TR R 2R 22 8] 1 38 AR
FH B34 B 1 DA i A B K e 2R A 00 B
RPN BRI S BRI R VLA 1. HAT,
JH Design Expert A48 70 3 g5 TS5 5 g
FEB, Yewande 4501 MR s BRI 2R SIS 0 45 L 2 IS
Wi 25 A B R Y 4 e S D O R BT L )
wEHERP . RIE . AR, YE—2P{fi ] Design Expert 11
R AF 4T Box-Behnken Wi i 3k 11, X i5AE ZE AT
W B. cereus ABBA1 . FiB ZEMATF I B. subtilis RD7
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Schema for the optimization of protease-producing
Bacillus strains fermentation conditions
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Table 3  Application of Bacillus proteases in the food industry
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4.1.3 EHYIEARRT A E KR BT RIS
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shlik, f HA R R, Sorapukdee 5P & i ZF AUFT
B B. subtilis B13 1 B. siamemsis S6 53 )5 [ fifd
RERTROK A= BRI I 2 1, 5 A TR A AT 2 2
FARRFH Ll 33C P AP ST PR I BT s 8 AN AR A
JULPR 2 S 1 A 7R A P B v, X2 PO UL 4T 4k 85
PRI AP 5 AR, Bl BT VIR RE 53331 2R 50 °C il 60 °C,
AT LAV RSP

EARIRAAE R BT P L BT A 3, B 1) TR
RS R AR L BRI R S BT, IR AR
fiff (19 FF AR A Lo FED36, CTC E-ssentials™ MT-
7ON J&—FI R b A R B 2T PR AR 1, BETE =S TR
Ntk RF A P, AR LS R R I T
g PRI 50 B B dd, B A AR A T B A R R A 0
5B, Chen 2P WF5E T ZFEMUAT B8 B. sp. EL31410
G ) — T TR SELP SR 1 T T A IR LR, R
4 °C b3 48 h &, MR MBS R AR 2T
Y g5 R i R A, UAIH R AR AR U, A
BEFF R AR SR A4 3 FH A R Sk -
5 HERRE

[SEEERAR Y/ s NSl i |y V3 L S PR N e
Yy 1 Wil U HOR SR AEAT TR I B I SR U S T
K, HAe & Tl g n  HW A8 7 2 56
Fo ZRAFIRE & R R AL T, R 1Y
A AN ZE AT I8 (B. subtilis) . HLAK ZF AT B (B
licheniformis) . f# 7€My 2F AT B (B. amyloliquefa-
ciens) . ¥ /NZEFAFTE (B, pumilus) . WEREZF AT A
(B. cereus) FEL ZEHINFT B (B. siamemsis) . 1l I~
Xt B AE B B USRI R 32 BEAR T PR BROK A L
RS RK . AH LT sesi by =X, BB fe
%, EEI5 YL/ N EFEI/ IR B, ZRAIFT
PR 2R BRI LB R FHAZ BRI, i rE2E . M
SRS RE B, IR M 70 P 38 Bl 2P AT e O =
ISR, MELAWE R Tolkfb A= Fin . BaET, B
G GE2F 3 X 7 AR W 2EAAT IR R TR e L = R
B PRIAR I8 B B TR AR A 2 . 2R AT T8 2R I il
I & B S AR E AL R N TRV F3 VA 85 T BT o 8
WA ARAFBFY S 5 ST SRRUETE . Al
ST AREE TR T SEARTT PR, A T2 8y
KR AFNSRAE T 22325, IRk Gl & Ak
At Sy R SEXE R AL TR AR . BRI
FERIIE 2R | FIRFRIR | ISR AR
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FY R R A BB e A I VR R T Y I T L R PR
P i o8
TEAATILITT S, B — A A] 2000 )
T2 o SO A Py Elli 56 DRI W ke U e i
HFEA —E &b . YR CE e
PRAEY(GB 2760) 5 £ S BRI A2 HILE 19 2 it FH
Tl 75 e HA YR 44 B, S A T A 0 4 U i o) SR A
137 o FRPBEE N TR Z 0 Tl AR . GB
2760 H R A 14 2 ARAT B A P R YT A B 2 A
FFE (B. subtilis) | fif GERS 2F FUAT B (B. amylolique-
Jaciens) . AR 11 TG A S AT B (Anoxybacillus
caldiproteolyticus) . W&\ A b 2F F AT B ( Geobaci-
llus stearothermophilus)% . {BJE1Z 45 H b (A T35
TESRIE . S AP A iR Ty 20y e A BE e iE 124
ASEEATI ITFEE . BRI SRR 7 2 N A A8
HIEfERI I T R, S b A Res TR Tk,
B FH B 09 22 R PEPFU AR ZR 0 ST S SR AL
PR fdt A LY i R R A B L PRUE B 2 A
BEA, W T R R ] .
7R B A ) SRR I T S AR AR ST

A, JUHURSRIE TR sm R v 0 ) S e B
TER MNP 7. B AT AR o PR3 v 532 2 1y 7g
o VS WEER | BT WEMRINAE I AT R
AR B, Forh ZRkae s iR e TR AR i, Sy
B FHERAE T I AR . R AR A
T B T 0 T AR R TR G A W oy B 5 R
AR, B 2R St B R 19 28 RS A T 2B M R AN AT B 3R
A, BRI T bRt P B A A A pRI AP B R AR R B R ) R
Mo TR R AR 1Y 722 FE R 4 24 2 T 2 AR BE 3R
A= WL R B R A ZGE AR, AT iR v aliks
BT, XA E PRI T a4 R SR DR A R A T E
%, e PR E DIRE L . iZdBoR TN
FRERVE IR . G A T2 2R . SR I 3k KT e
P o AFRAZBARAE TG L B AR Pl N s sZ BR
T A R R 2 L DAL R SRR v e s % H
FIZEA P9 50T . SRS FRER, SR T2
W 2RI .
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