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Abstract

methodology. [ Method] Response surface methodology was used to optimize the preparation of iron chelate polypeptide from porcine plasma

[ Objective ] To optimize the preparation of iron chelate polypeptide by hydrolysis of porcine plasma protein by response surface

protein hydrolysates,on the basis of single factor test, pH, hydrolysis temperature and hydrolysis time were selected as influencing factors, and
hydrolysis degree as index,the Box-Behnken central composite experimental design of 3 factors and 3 levels, used the response surface method
to analyze the influence of 3 factors on the response value. [ Result]In response to the optimized process of preparation of protein powder sur-
face method for preparation of porcine plasma protein pH 7.7, hydrolysis temperature 46.3 °C , hydrolysis time 7.4 h, under this condition,
hydrolysis degree of protein hydrolysate was 35.52% , chelation rate was 79.41% . [ Conclusion] This process can provide new ideas for the

development and utilization of pig plasma proteins.
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Table 1 Factor and level of response surface experiment
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Level pH(A) Hydrolysis temperature Hydrolysis time
(B)/C (C)/h
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Table 2 Physical and chemical indexes of pig blood and plasma pro-

tein powder

K5¥ y , N
. Sl s SR aE
IR . Moisture Protein Crude fat Iron content
Materia content

% % mg/ kg
%

¥& M. Pig blood 93.15 4.30 0.22 450
3% 8 Plasma  8.66 79.10 0.49 78

protein powder
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Table 3 Amino acid composition analysis of pig blood processing by-

products %
Serial No. Amino acids Pig blood powder
1 KA (Asp) 12.31 9.93
2 R (Thr) 3.72 5.94
3 22532 (Ser) 5.11 6.09
4 B AN (Glu) 10.20 15.62
5 HER(Gly) 4.01 3.15
6 AR (Ala) 7.90 5.26
7 P E 2 (Cys) 1.17 3.66
8 IR (Val) * 8.12 6.13
9 HEATR (Met) ™ 0.89 1.00
10 HEERR (Tle) ™ 0.72 3.31
11 AR (Leu) * 13.74 9.78
12 1% 2 (Tyr) 2.72 4.97
13 HPNER (phe) * 7.11 5.94
14 R (Lys) ~ 9.06 8.70
15 2H %% (His) 7.38 3.35
16 SR (Trp) 0 0
17 KRR (Arg) 4.47 5.79
WA B4 FE R S 1t Total — 43.36 40.80
essential amino acids
WA B R R A — 43.36 40.80

= Essential amino acids
/ amino acids total

Note: # means essential amino acids
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Fig.1 Effect of different hydrolysis temperature on hydrolysis

degree of protein
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Fig.2 Effect of different pH on hydrolysis degree of protein
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Fig.3 Effect of different hydrdysis time on hydrolysis degree of

protein
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Fig.5 Effect of different substrate concentration on hydrolysis
degree of protein
P 5 W1, 8 K AR JE G T Pk A 82 i A K
PRSI 8% I , 7K At FEAH X HAB Rk FE I ik B ke
PRI S IO A 8 4% Wl 7 8% iAo
A AR S AN AR B DN 20K T LA Y pHL K
SR TR 1R B8 928 A 0 1 % 2 PR R K e B2 BT 3552
T JEE A J3E RTRRRAS N 2 S B 8 PRI, 4 T DR Ay
IO TS0 P UGS pHL 7K A I B Al X 3 AN IR AT T2
DEA S0 e VRS I K AP DA 52 i) PR R EA T
PEPEIRMIHR D 8% (AN 0. 2% A 2 18] 5 106 25 1
N
2.4 mREMRAIRGE ARG Design — Expert 8. 0.5 £k
B9 3 PR 3 K 17 T, 45 2R WA 4.
K Fl Design — Expert 8.0.5 ?M*fif?ﬂﬂjj:ﬂ’]iﬁg/‘\?ﬁﬁ
AT IR Z T RARLE o Hr a5 i3 AR PO K B 1
BTN Y = —230. 772 25 +38. 531 54 + 3. 302 25B +
10.724 25C - 0. 037 25AB + 0. 331 25AC - 0. 053 125BC -
2.527 254° -0.027 672B* -0.746 81C*, J 7 ¥ bk e
AT R X BN A 507 28 3 A, BT SR A Y < Fiy =
104.54, Py, < 0.000 1775 F, =302.13,P, < 0.000 1" "
F,=5.58,P, =0.05;F, =228.80,P, < 0.000 1"";F,, =
1.95,P,; =0.20;F,. =6.18,P,. =0.04" ;F,. =15.90,P;. =



45 %23 M

BABESE va @R i R A R B S R BERE L

0.01";F,. =94.69,P,. < 0.000 1" ;F, =113.53, P, <
0.000 1""; Fe =132.30,P: < 0.000 1°"; Fypy =4. 35,
Py =0.09,

x4 BOEEOHERESRVBERIZWEESTER
Table 4 Enzymatic hydrolysis process of iron peptide prepared by

porcine plasma protein and response surface analysis

) ? Factor : 7J(ﬁ$§
Test IR AR JK et ast ] Hydrolysis
No. pH(A)  Hydrolysis temperature Hydrolysis time degree
(B)//C (C)//h %

! 6 50 8 26.96
2 6 50 4 23.07
3 6 40 6 24.58
4 8 50 8 34.11
3 6 60 6 24.44
6 7 40 8 32.29
7 8 50 4 27.57
8 7 60 8 29.27
0 8 40 6 32.60
10 7 40 4 23.98
1 7 50 6 33.43
12 8 60 6 30.97
13 7 50 6 33.90
14 7 50 6 33.19
15 7 50 6 33.64
16 7 60 4 25.21
7 7 50 6 33.05
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