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Study on nutritional analysis and hydrolysis process optimization of

porcine hemoglobin and preparation of metal chelating peptides
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Abstract: Taking the porcine haemoglobin as raw material, the
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basic nutritional indicators and the amino acid composition were
detected. Using the hydrolysis degree as the index, the effects of
reaction pH, hydrolysis temperature and reaction time were ex-
amined. On the basis of single factor experiment, Box-Behnken
central composite design was utilized to optimize the hydrolysis
process and preparation of metal chelating peptides. Results

showed that the porcine haemoglobin has excellent nutritional
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characteristics and is rich in various amino acids. Moreover, the
optimized processing were as followed: pH of 10.69, hydrolysis
temperature of 48.50 ‘C, hydrolysis time of 6.76 h, substrate
concentration of 8% and enzyme addition of 1 : 250 by alcalase.
and the degree of hydrolysis was 37.83%. ICP-AES was applied
for making sure metal chelating activity, while their contents of
peptide-metal chelates of iron, copper and zinc were, 343.80 pg/ml,
11.34 pg/ml and 4.53 pg/mL, respectively.

Keywords: pig blood; haemoglobin; enzymatic hydrolysis; pep-

tide; chelating ability of metal
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Table 1 Basic nutritional indicators of porcine blood and
hemoglobin powder (n=3) %
i K4y =i, HELIR W5
H Il 95.064-0.02 4,404-0.02 0.21£0.01
1L 2R EE 1A 7.3440.01  91.6040.03 1.994+0.03
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Table 2

Amino acid composition analysis of porcine

blood powder and porcine hemoglobin powder

(n=3) g/100 g
RILBF A% K I Bk 2K
RARR 12.3140.02 12.6340.02
AR 3.724:0.02 3.514:0.02
225 R 5.1140.03 5.0040.01
B AR 10.2040.02 9.7140.03
HAEmR 4.0140.01 4.1940.00
AR 7.9040.01 8.0740.02
o Jht 2 R 1.1740.00 0.89+0.01
AR 8.1240.02 8.17+0.01
HAR 0.894-0.00 0.8840.01
S AR 0.7240.00 0.47+0.00
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o AR 43.3640.04 43.3940.03
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Figure 1 Influence of pH values on the degree

of proteolysis
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Table 4 Response surface analysis of enzymatic hydrolysis
on chelating peptides from porcine hemoglobin
(A as) A B C IKARBE/ 2
1 0 0 0 35.37
2 0 —1 —1 26.40
3 0 1 —1 27.64
4 —1 1 0 26.77
5 0 0 0 35.98
6 —1 0 —1 25.57
7 0 0 0 36.10
8 1 1 0 33.41
9 0 0 0 35.64
10 —1 0 1 29.42
11 1 —1 0 34.94
12 1 0 1 36.38
13 —1 —1 0 26.91
14 0 0 0 36.48
15 1 0 —1 30.06
16 0 —1 1 34.76
17 0 1 1 31.73
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Table 5 Anovariance analysis of response surface

regression model
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B 1.50 1 1.50  3.91 0.088 5
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B? 33.38 1 33.38  87.26  <C0.000 1 % *
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afiiR 2% 0.73 4 0.18
JE] 270.22 16

T x RRERWEBE: « RREREE,

&7 R, 2K fif B E] R 6 b oK fif IR BE AR 45 ~
50 C ¥ Hl P32 KR BE S B TR K R R B
TE 50~55 °C i [ P9 34 i, oK g BE A B s K iR iR
B A 50 °CH 7K Ak B B 7K g e I 14 38 Jn Se ) R

1 8 T, 2K f# Ik ) Ky 6 h, pH B AE 9.0~ 10.0
10 1B P 1 e AR KR BE E A, pHO(E AE 10,0~
11.0 0 [ 38 e K A B2 2242 °F [ 24 pH Bl 10 B,
7K A B 7K fifg o I PR 8 o Sg I R R
2.4.3 e EHR IS R OE LS8 AR EF R A F
AT 22808 pH {H 10.69 K RIRJE 48.50 C /K i it
[f] 6.76 h, FEUL T ZAAET (A M BR AR F1W) 114 i i 7K A 2
Y T (E A 37.81%

P d AR A L 2803 3 R AT S8, IO 0 B9 4
B AR 25 15 S 00 i AR K R R R 37.83 %6 5 TN A
15 0.02 % o AR 25 4 XA 1 7 BB /N F 10 %, 321
INF T8 25 O Ak 0 B A T 25 45 SR R R T Y

55%

B 7K fige ik 2
Hydrolysis temperature/ C
wn

10.0
A: pH

(b) SFRLH
pH 5 KBBEMIAERZ A =B RFHEA

Figure 6 The three-dimensional diagram and contour map of the interaction between pH value
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Figure 7 The three-dimensional diagram and contour map of the interaction between hydrolysis
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Figure 8 The three-dimensional diagram and contour map of the interaction between pH and hydrolysis temperature

25 BNHKEAREREAEN

H H) 5 00 i A 7 0 43 3 5 FeCly L ZnClL Al CuSO, ¥
WTE A BRI SAA RSB TERNESY ., R 1CP-
AES fill gk M S /. MR s 0B KGR A
RE TR ES . DL GSH f1 EDTA # & 04 B4 N IH
Peoxt RO AT RS A PR M TR B 3 6 T 0
MR Bk 4 8 2 AW R BB G Be ) 43 i)k B
EDTA # 38.45%,12.13%.50.78% , 43 %35 3] GSH #4&
fie J1MY 46.55% ,14.12% ,62.23%
3 i

SR FE B 2R I KA 0 I I BR 9 B o Bk R A
Kigw P EERE AW . ERRE AR P EHN,
KSR T BE K g st (R R0 pH X 2R K R HL A B e R
YIS m A0 5 R LR e AN 3 . SRR S A
80 HE SR LL Cmg = sy ) N1+ 2500 [ % 45 1 L 3@

k6 HNKEAREBESYWHEK.A.HEE
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