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Optimization of enzymatic hydrolysis process of
Yunnan Wuding chicken breast meat by response surface methodology
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Abstract: The 150 days old castrated hen breasts in Yunnan Wuding were used as material ,the degree of hydrolysis( DH) was
analyzed, based on the results of the single—factor tests, the optimal hydrolysis condition for chicken breast hydrolyzed by
papain and neutral protease was obtained through the Box—Behnken methodology.The results showed that the model was highly
significant (p <0.0001) ,and the lack of fit was not significant (p = 0.1441 >0.05) , R* =0.9919, Ridj = 0.9815.The optimal
enzymolysising process was as follows : papain and neutral protease were mixed and added at the same time, papain and neutral
protease was 0.27% and 0.13% respectively , temperature 54.3 °C ,pH6.8 , after 5 h under the above reaction conditions , the DH
reached 36.03% +0.31% ,agreed with the predicted value 36.26% . Therefore , the model has a good fit result and provides
reference for practical application.
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Table 1  Design of Box—Behnken response surface experiments
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Table 2 The basic ingredients of chicken meat
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Fig.1 Effect of addition of single enzyme on DH
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Fig.2 Effect of enzymatic time of single enzyme on DH
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Fig.3 Effect of enzymatic temperature of single enzyme on DH
224 ra PG pH XK XS ) PRI K S B 2 il
Pl 4wl XU SR 1 i pH Dy 6.5 B, oK fie B2 e R
Sh 11.94% 11 24 £ U A TIVER 1 1l R b R 2
HUZK i BEAE pH i 7.0 B IR B, 7093128 20.52% |
28.82% 24.84% . iHEITXF I B PE FEAT S0 AT AT RA, XL
R H L pH 4 6.5 BFKARE 5 pH 28 5.5 .6.0.7.5
A B A A B 25 5 Ak 2 (p < 0.01 ), T AR JIVER P g AT
P FBE7E pH 2 7.0 B AYIK % BE 5 pH i 5.5.6.0
6.5 7.5 IR A BEAH L, 28 5 i 25 (p <0.01) , 34y
HHEME pH 2 7.0 BFRY/KfRE S pH 9 5.5.6.0 1 6.5
I AR A BEAR L, 22 57 il 2 (p <0.01)

A DL S, B 8 T TS A, W 1) R
JEFN pH PUAS PRIZ 0 7K At B K 5200, 2 A TV 11 g
TEPUAS PRI 2R S8 v, 7K i S AR S B v B9, 10 v P 1
B 2, HAS A IVER 1 I S 0 28 AP AR, e 25> A
RO, fae i B9 AR VAR 1 T K i BE MR 2 oK i S
FARBY AR Y 3 . AN B IR T2F e
PR I BE2S , REK A H R 41 2= R FIDHG R 45 1) 3

FURY, e A s T 6 s & A S, BEZK 2RI
EIR SEAEPR ORI IRY) , AP B S, IR Y
HEOR T AT K it B R W06 B, ELASBIF 5% LA K i 2 SR 48

(2017 18m 101



I@%:ﬂ%&

Science and Technology of Food Industry T : R
30.00 4 40.00-
25.001 ?r/./;:l 35.00
= 20.00 <
) < 30.001
2 15.00 ®
Rﬂ’ Rﬂ—
% 10.00- - T 2 25.00-
5004  ——ABREANE  —e—3hME AN 20.001
—Aa— ANEAN PR
0.00 15.00 . : . . .
5.5 6 6.5 7 7.5 0.075 0.5 0225 03 0375 045
pH I (%)

B4 B pH XK Ak 52 I
Fig4 Effect of reaction pH of single enzyme on DH

b, K IRATICEE P I R o P B I I R XS i S Y
K Sip BE Wk v 1 A v A I, P R R P A2 B
TSR i) PR B B K i R T e T A — K, i
e AN 1 g A0 A P R i 2R T A2 1

2.3 S ECHEEXT G R P 7k i B B9 =2 i

2.3.1 & BCEGE FC L)X XS g PO K ff BE B2 e RS
i) PR) 11 J5 B A% A el ik R O SR R AN IR Y, T AR TR
S RN P T T AR A A PR A i i AN [
B, PRI, AS W) He 49 Wi 2H 5, K i EE AN TRl i 180 S m]
0, B E FEIAE ATV FU S TP MRS A g L o 21 1
B, I e e K, N 32.87% , 3l ik S 56 BOIE 4 BT
B, AR P il L A PR SR A 20 TRE 9 7K i 5 R
RIEBCLLHIAR L, 22 A .35 (p <0.01) , PRI, 5256

VAN -5 Hh P P i A2 E LU 91 2t 1
40.00

35.00 1

= 30.001 I/I\I\}__I

= 25.00 -

KA TEE (%)

20.00 A

15.00

371 201 171 1:2 1:3
=1 a0 N (S R e g BT
15 il 5 I LU A5 06T 7K A B 64 52 i)
Fig.5 Effect of the ratio of two enzymes on DH

2.3.2 S CEEFES AL XX iy P K A pasE i A
6 TR, AN AR P Wi A b 4 2R 1 g S & 0.15% ~
0.375% B, K i BEAS Wi R, H2e B i 2% (p <
0.01) ,¥£ 0.375% WK fiff B e K, 29 36.92% o i s
i AN 0.375% 34 i %] 0.45% , 7K fif E AN T3-384 10 = i
B R R, HLW 3K i B2 22 AR 2 (p <0.01) |, 2 fifg
WS B, AT BB S AN R T RN I HE AT, 3IX TT BB 2
P T ) 2 S e i Y T e BB XS 0 T S N, s BB AR 9E
SR BEAT , BRIk, Tl A s d 6 W g ko
2.3.3 A2 THC Pl A HF (] 0 XS i IR K i BE Y 2 HH
B 7 AT, 2 A ) B 3 h B9 % 5 h Ay, KA B

IR, 22 3 (p <0.01) , 75 5 h i, ZKfiff B2 ik
?UT 34.25% , YAt S h BN E) 6 h i), K i
BTG, 22 5 AN B3 (p >0.05) , NSEPR A K
FAU PR 2R 25, e NN TE] 4 S h
2.3.4 S INC Pl P Ao R R X X0 6 PR K i

102 51752188

FIsZmE R

P06 S TCE S TIN5 X 7K A ) 52

Fig.6  Effect of addition of two enzymes on DH
40.00 1

35.00 A
30 004 X/X/X/X/x—x_’

§ 25.00 1

% (%)

20.00 1

15.00 : . . .
2.5 3.5 4.5 5.5 6.5
i [ (h)

B 7 55 T Tl Ak s T 6T 7K fe B A 2 g

Fig.7 Effect of enzymatic time of two enzymes on DH
B 8 AT, IR EE M 45 C LT 55 °C B}, 7K i )3 3%
Wi R, 7E 55 °C i /K i Ik B e Rl , h 34.38% , 5
45 F1 50 C /K BEAR L, 22 53 B 325 (p <0.01) , iR
BEARSETh v, AT BEHR 43l O 25 TS M, AK i BEREAIR,
LB EAG SrAT Wos SR BE S 55 CHP K fg AR L, 22
SRR WA (p <0.01)

40.00
35.00-
§ 30,001 //\'
o
£ 55,00
%]
20.00-
15.00 : : : : .
40 45 50 55 60 65

WRBECC)
ES =N AT O S A A

Fig.8 Effect of enzymatic temperature of two enzymes on DH
2.3.5 [ pH XX iy R OK g LR sZ e s 9 |
F,24 pH H 6.0 EFHE] 7.0 B, Kl B 5 BT,
15 pH K 7.0 I, 3k B8 K6 K 31.77% , 4 pH A ot
7.0 Je KA SO R AR R pHT.0 Hq‘ﬂ’vkﬁ’q’:r“ 5
pH6.0 7.5 B} A K it E 25 S 2 2% (p < 0.01)

RSB ELTE W RETE, Ry B A B A — a2 1k HE'JF
R pH , ANTE B S A 81 2 52 1 g 14 3 M o

T8 o B — P 11 B PR 2R RN S TE Tt 1 S 6 4 2R T

N, S TC T Ao P 250 S 0 T B — e Tt e, 7K A R B S

R TRISE R 52 B b TS 22, Ho2B 3 2 58 AR

SEIER L A S h R AN S 5 S5 S A0 ) B T S 56

HOOCAL , B LA £ T IR pH S 0 A A AN R R



@.‘%:ﬂ%&l

& m 5 g Vol.38,No.18,2017
33.00+ 2¢3  Box-Behnken 52567 %8 e 45 R
32.004 Table 3  Design and results of the response surface experiments
< 3100, I/I/I\I Lms X X, X YOKREE(%)
® 1 -1 0 1 34.11
< 30.00 2 I I 0 2972
29.00 4 3 0 -1 1 35.21
4 0 0 0 36.24
A % 50 1 - 32.74
PH 6 -1 0 -1 28.96
K19 52 BCRERE pH K i A5 I 7 0 0 0 35.75
Fig.9 Effect of reaction pH of two enzymes on DH 8 0 0 0 36.17
HEATIRAL S5 9 -1 -1 0 32.25
24 O ESEISsER 10 0 1 1 34.93
4 T BUBAY p <0.0001, AR Mk 1L 0 -1 -1 33.08
15T p = 0.1441 > 0.05, R &, R* = 0.9919, R}, = 12 0 0 35.62
0.9815 , iZ AL R By 4PL 5 BERCAS o XoF S 9 B 9k 47 22 1 13 -1 1 0 31.84
AUG [, DUK AR (YY) S AR I, i )% (X)) (pH 14 1 0 1 29.99
(X)) Mg A Ak (X)) 2 | A2 &, gl 57 1 09 5 A 15 0 0 0 35.96
Y =3595-1.08 X, - 0.20X, + 1.36X, —0.033X,X, - 16 1 -1 0 30.26
0.93X,X; +0.015X,X; —4.26X,' —0.67X,” —1.29X,”, iy 17 1 0 -1 28.55

E 10 FIIR A R B W R g SRR, X, X,
X, X, X2 X,7 X S S, L I A R 2, A
TR S g s 2 BAE W RS pH ARG E I
5 pH 32 H A AN W3 156 L RE RIS I X K
FifpEE PRS2 R, X — S B 4% SR 5 R i BT S 4%
SRAHARL o 38 A 0w N T A A BT S B SR A I 2H A S ORI
A 1B AN M AR I Y BN 5= 43 0 S 0.27% Fi
0.13% , JZ ) {RJE 54.33 °C ,pH Yy 6.77 , JZ W WFf]5 h,
AT B R N TET S B A TR, %o e A3 T A O 4R
TS5, INSCBR AR B Bk, S0 R S5 S RN
Fif A P B T S I 43 532 0.27 % 1 0.13% |, [
R BE 54.3 °C,pH S 6.8, )R WATIA] 5 h, FEULSRM:
T, 2K B 0 B WU AE S 36.26% . B IE S5

KR EE Jy 36.03% +0.31% , 5 MAE FEARFF S, A
T e I e 2 5 SE R LG 3R A, SRR T AR R Y S
B,
3 it

TEFA RS2 06 A9 3L Al -, >R A Box— Behnken 3£
BV T IR A R N TR DR A 1 S A5 2 3 i R B A3
FA) Tt A T 25 25 S A I, P T R P 2 1 TR 19 5
43R 0.27% F1 0.13% |, 2 o7 il BE 54.3 °C, pH Ky
6.8, fEMSEAF T, X REBT[H] 5 h J5 , X Jifg PR il fi W 19
IKAREEIRF T 36.03% +0.31% , 5 Fi{E 36.26%
AW, ULEA T B 5 S PR LG AT, S iE T e ASE A
A B

4 AR5 220

Table 4  Variance analysis of regression model
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