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Preparation of Beef Protein Hydrolysates by Enzymatic Hydrolysis

TAN Bin, DING Xiao-lin
(School of Food Science and Technology, Southern Yangtze University, Wuxi 214036 ,China)

Abstract: Four commercial proteases were evaluated for hydrolysis of beef protein. Hydrolysis
conditions were optimized for the mixture of Flavourzyme and Profamex by response surface
methodology(RSM). A model of the degree of hydrolysis (DH) was proposed with substrate
concentration(S), pH, temperature(T), and time(z) as the model parameters. Based on the DH
model, optimum hydrolysis conditions were determined as follows: substrate concentration of
4.8%, pH 7.0, 52.5 'C, and reaction time of 9 h. The hydrolysis degree of beef protein reached
a maximum degree of hydrolysis of 50. 65% at the optimum hydrolysis conditions. The free
amino acid composition of unhydrolyzed and hydrohyzed beef protein at different DH were
analysed.
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Tab.1 Independent variables and experimental design levels

expressed in coded
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BB o (g/dl) R pHE  Em/c /o
—2 2 6 40 60
-1 4 6.5 45 180
0 6 7.0 50 300
1 8 7.5 55 420
2 10 8 60 540
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Fig.1 Reaction progress curves for pretreatment of raw
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Fig.2 Reaction progress curves of different combina-

tions of proteases
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Tab.2 Responses of dependent variable to the hydrolysis conditions for F-+P

g X, X, X; X, DH/% F5 X, X, X, X, DH/%
1 -1 -1 -1 -1 23.97 17 2 0 0 0 20. 56
2 -1 -1 -1 1 39,74 18 -2 0 0 0 31.33
3 -1 —1 1 —1 24,55 19 0 2 0 0 27. 28
4 -1 -1 1 1 39.75 20 0 —2 0 0 30. 39
5 -1 1 -1 ~1 25.72 21 0 0 2 0 30. 40
6 -1 1 -1 1 49,68 22 0 0 —2 0 14.03
7 -1 1 1 -1 19,87 23 0 0 0 2 49,88
8 -1 1 1 1 36. 24 24 0 0 0 —2 15.58
9 1 -1 -1 -1 19.29 25 0 0 0 0 34,29
10 1 -1 —1 1 35.07 26 0 0 0 0 33,89
11 1 -1 1 ~1 22,21 27 0 0 0 0 33.04
12 1 —1 1 1 40. 33 28 0 0 0 0 33.76
13 1 1 -1 -1 25.71 29 0 0 0 0 32.73
14 1 1 -1 1 44,42 30 0 0 0 0 34.01
15 1 1 1 -1 27.82 31 0 0 0 0 34,98

16 1 1 1 1 46.76
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Fig. 4 Response surface plot and contour map for the effects of substrate concentration(X, ) and initial pH (X, ) on DH
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Fig. 5 Response surface plot and contour map for the effects of substrate concentration(X, ) and reaction time (X, ) on

DH

RIWMEIPARKSE 3~5 B JRYKRECS,
X)) RN (T, X,) 5 BB E] (2, X, ) X 7K ffé BE
AELEEW; RYKESRERE _KEW; K
YW ESREX K ERA T EAER. K E B
EHRBE K G=9.051), REMKBENREE
REMHETE. HREKBRE (0=2.179), BRE
BKE(b=—1.878). HIBRAEEHFREER
KRG B BER
Y=33.814—1.878X, +2.179X,+9. 051X, —
1.532X,2+4, 485X, X, —2. 464 X,?
Wit sk EEW B S EE - TEENES

RYNER 3,5 E EHH .
Y = 33.814 — 1. 878X, — 0.023X, + 2. 179X, +

9.051X, — 1.532X,% — 1. 008X, X, — 0. 809X,% +
4. 485X, X, +1. 052X, X, —2. 464X, —0. 548X 1X,
+0. 256X, X, +0. 214X, X, +0. 164X,*
WRBHRREF BEERGBETROTEE.
it SAS GBI LARAEEY RMES FE
RFE3. HIATUE B IZKERA R K 0. 8994 (>
0.85),F=8.3>F, 001 (14,13) =6. 33, YL B Z A B

R FEAY.



#1H

B RFFANBQRMHpOBHNE 63

F3 ExLUEARRVARN RRBREEOPFEEEHE
54
Tab.3 Model coefficients estimated by multiple linear regres-
sion for F+P
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Tab.4 Translation of experimental code to real value of the

optimum conditions

B & M PR E
X —0.6 4.8
X, 0 7.0
X, ‘ 0.5 52.5
X 2 9.0

WE L RERBE FP RO REY
B RMEREE 4.8 g/dL(EARSR), RIE
thpH{E 7.0, KRB 52.5 C. ZALHEER
T ARET A B A, O T R TR A R, B
Mk ER LA T R RBRE 4.8 ¢/
dL, R #Ets pHE 7.0, 52.5 C), fEK @At
4514 1,5,9 h AT RIELE, KERLES X
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Tab.5 Predicted and observed values in the validation experi-

ments
. KBE/ %
KA 1A/ - .
W AE EWE"
1(—2) 15. 40 16,6411, 24
5C0) 33.51 34,6241, 11
9(2) 51,61 50.65+0. 96
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Tab.6 Amino acid composition of unhydrolyzed and F+P—
hydrolyzed beef protein

RARBEHK AEKBETHREEER
FER BEEM BBV B/ (mg/mL)

REAB 1% 4% 3% 43%
Asp 1.55 0.059 0.374 0.955 1.33
Thr 0.702 0.769 2.05 3.19 3.5
Ser 0.561 0.268 0.858 1.42 1.35
Glu 2.93 0.163 0.821 2.07 2.8l
Gly 0. 861 0.077 0.25 0.60 0.976
Ala 1.04 0.352 1.01 191 2.50
Cys 0.043 0.117 0,209 0.353 0,483
Val 0.871 0.757 1.67 2,47  2.64
Met 0. 16 0.407 1.03 1.45 1.5
Te 0. 817 0.664 1.31 1.98 2.3
Tyr 0.573 0.712 1.52 1.67 1.58
Phe 0.712 125 199 210 231
Lys 1.56 0.827 2,49 3.90 4.46
His 0.586 0.203 0.618 0.996 1.21
Arg 1.10 0.801 1.81 2.25 0.00
Pro 0.694 0.00 0.00 0.00 0.00
Leu 1,47 1.85 3.52 4.37 4.52
Total 16.53 9.26 2.5 317 33.5

a: mg/100mg B b.mg/mL 4+ HEHKBR
C:7Kﬁ§(%).
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