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Optimization of Enzymatic Preparation of Antibacterial Peptides by Response Surface Methodology

SUN Chang-jiang, ZHANG Jian-xin®, WANG Xuan, SONG Zhen-zhen
(College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China)

Abstract: Objective: To determine the optimal conditions for enzymatic preparation of 7enebrio molitor antibacterial peptides.
Methods: Antibacterial peptides were prepared by hydrolyzing the protein extracted from Tenebrio molitor by alkaline extraction
and acid precipitation. The antibacterial activity of the peptides was evaluated by agar diffusion method. One-factor-at-a-time
method and response surface analysis based on Box-Behnken design were used to explore the effects of hydrolysis temperature,
pH, hydrolysis time, enzyme dosage and substrate concentration on antibacterial activity of Tenebrio molitor antibacterial
peptides. Results: Alkaline protease was the most efficient protease for the preparation of Tenebrio molitor antibacterial peptides,
and the optimum hydrolysis conditions were found to be hydrolysis at 54 “C and pH 9.5 for 4.4 h with an enzyme dosage of 440
Ul/g pro and a substrate concentration of 810 g/100 mL. The predicted maximum inhibition circle diameter was 15.17 mm, close
to the actual value of 15.04 mm. Conclusion: Peptides with high antibacterial activity can be prepared by hydrolyzing Tenebrio
molitor protein with alkaline protease, and the optimized process conditions allow accurate theoretical prediction.

Key words: Tenebrio molitor; antibacterial peptide; enzymatic hydrolysis; response surface methodology

25 TS201.1 kARG A LES: 1002-6630(2013)07-0234-06

W Hi(Tenebrio molitor, Linnaeus) X R RKFR) .
W, i iR o RE T R4 (Insecta)

JORFRIAR ™ it et FIEAS o ) 240 K SR RIS 2 S 39
R R AT TP . 5 TS B AR A 7= AT, il

53 H (Coleoptera). U5 H Bl (Tenebrionidae). Fy )&
(Tenebrionini)"'s Hoky BV (4 & ik 50% LA 1, HA KL
BRANITT A, AL, VR TR 5 = KR de MRk
SRR EOTORIES, SR SR TR AT R G
IT, AAEEEME S PURIGE DR A B Y
PERINGY T 22K, HBR I 2 SRR A1 s 5 454 mT AR A 4
BRI (A 2N RS 45 ¥ - B A8 T ISR PR A A —
FhoB TR AW S R T IR, [ AT
HAEHPLEE, gtk C4d T T RRMI P

Weks H 1. 2012-03-02

Mgt 11 5 A 7 R R A At ) 6 T 1 R e AT T IR 1R
VEUTEL PR AR S LSOk B JEURE, WS HOR VR
L3 S VSE N IR 2y SR

1 E5HE
L1 FPEHS G

TR AL, 50~60 H kel L, ph Bk 2 Oy dURH
AT IR 2w Al

fEH RN PVEIL(1988—), T3, mi-L#FgE, FENHEME RS ZAMIT. E-mail: sunchangjiang000@ 126.com
AR SKREEN(1959—), B, Ha, b, EENGFAE TR SR, E-mail: zhangjx59@foxmail.com



XY TR =T

il =

2013, Vol.34, No.07 235

KIGATFiRI25922 FH VG B AR AREHE 22 B i 5 TR 24 Bt
A SR SR A AR, BEE . RJNE
. hrEEAr. BEAn R R R
A LBEFRIE  REEEHWEAEVREARA R 7k
HIkO9%)  FilgEMCAERHAA R A ZH LR A
AN RIS WRERIR. BRIREN. BRI A HTAl.

12 U5 &

UV-2550 80840 i HARBEH A A
SCB-1520iB# TAER  db Rl ARG IR AN 2% il A7 BR A
Al; HH-4HE/KBH R PR R A A
HWS-1501E A0 w35 7540 AR S L s A R
YNGIP
1.3 ik
1.3.1 SOk dUER AR

POR I — AT 24h— A R BUE —~ 50 C I+ — B S R i —
FICIENG— K — 70 H i — SR FR TV 32 8 1 — A

T — 4 COKFE AT
132 [lfig

I — 52 R B8 T 100mLgE AR, 0N i B 250
K, KpHME ARG, & FHEEAKGH P RE, ANk
oA 2mol/L NaOHZEFFpHAA A2, INEEE AT B, A
IF) 25 11 T 1 A e 05 4 P R LT R o BRIR S R R, LA
2mol/L NaOHE{HCIH pHAE ¥ [H] %k, FHil 2290°C IF R +F
10mim K8 . H B3 500r/min 5 .0:20min,  HC_ 35 i
AT TRV IR TR 000 5 FHA T 52560 o

£1 TREABKKBRE
Table1 Factors and levels used in response surface analysis
RABME MU o) pH AN AREUZIC R/ (¢/100mL)
TR 1 300 80 4 40 10

Tl 8 (1Bl 300 85 4 50 10
AN 300 6.5 4 50 10
RS 300 75 4 50 10

H A 300 30 4 40 10

133 &N E
HUSmLEG R, In5SmL 15g/100mLI) =40 L (TCA)
VW, JRAT S E 10min, 3500r/min 0 10min, I W
e 42 22 IRk J k1~ 10mg/mL,  HUFS B 3mLInA
2mL SRR T, VA G i E 20min. 2 LLi A3mL 2R
JKFI2mL XL AE IR B o 77 540nm¥e KA EWOG ), 2 bx
Y i 2 B ] 45 R IR 2 i (mg/mL) 1
134 JRR I M e
KRFTALET, i 20mLITE LB R; 7255 (B g i 4>
1. 12%) BN FRIL, A PR BN R R 8 16 A 45
R B R [T 5, H G B ) O B R W X 200 L 41 ek v
(1 X 10'CFU/mML) & 45 7R 546 10, HGHFH I )R A4 5] o
FH K B (R 4T FLARAEVRAT BT L b0 B 4T 4

AL, ATILE BN 10mm; LRI N 25 (O IR, 747
O BAMR TR, B A O B TR, BB R8O,
FERBATAT, BN RAEERAE B LAE S P T ke
S, KPR B4 CUKAR, ECE2h, RS SY
B BT ILEE R 2837 C AR IR I 740, BI85 9% 18h.
L4 T2

FE DR ZAR I 45 R SE A b, TR () AR
JEE R0 5 3 55 T R A2 0 0 T P O T DR SRR AT
s . KA =3 =K 10 414 (Box-Behnken)
R T 20 WK 5 402 Ml Desigh-
Expert 7.0 Trialo 1840 P 22K P 350t WL4&2.

®2  mpi@EaTERSKTEER

Table2 Hydrolysis conditions of 5 proteases
KA AR 0/ BINEE/(U/g pro)  CRHIIRE/C
—1 3 300 50
0 4 500 55
1 5 700 60
2 ERE5SWH

2.1 FERERE

JEE ) T R P 3 P 102/100mL . N E:300U/g pro
oy e R Ol . B R I . KRB . PR
H. B EARGSPING, 755 BIE A N oK ig ok Ui
F1, FEf#4h)E, 90°C KEE10min, 5 P8 H A2 RIRE K&
=ILEL.

I B B 45 /mm
(Tu/Sw)/EE Y%

1 FERIFP RV E G H R

Fig.1  Effect of enzyme type on antibacterial activity
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Fig.3  Effect of enzyme dosage on antibacterial activity
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Fig.4  Effect of substrate concentration on antibacterial activity
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Fig.5  Effect of hydrolysis temperature on antibacterial activity
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temperature and hydrolysis time on antibacterial activity
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