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Study on Iron-chelating Ability of Duck Blood Hydrolysates
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Abstract; In this study,in order to improve the high value utilization of duck blood, duck blood was used as raw material , the

technological conditions for producing enzymatic hydrolysate with high iron—chelating ability of duck blood and the components

of hydrolysates were studied.Based on the result of single factor experiments, response surface methodology (RSM) was carried

out with the determination of iron—chelating rate.The results showed that the optimum hydrolysis conditions of duck blood by

alcalase were as follows : Enzyme addition 9800 U/g, hydrolysis temperature 50 °C ,pH11 , hydrolysis time 2 h.The actual iron—

chelating rate of the peptides prepared under the optimized condition was 65.36% .The relative molecular weight of enzymatic

hydrolysate was mainly below 1500 Da and accounted for 72.01% .Amino acid composition analysis showed that the contents of

total amino acid were about 76.25% in the enzymatic hydrolysate ,among which Lys,Glu, Asp and His were higher, accounting

for 10.25% ,13.95% ,9.67% and 8.89% of the total amino acids, respectively. And these amino acids had stronger iron-—

chelating activity.The optimized process for the preparation of enzymatic hydrolysate with high iron—-chelating ability from duck

blood was reliable and reasonable ,and hydrolysates had better iron—chelating activity in vitro.The results would provide some

theoretical basis for the development of iron supplement in animal blood.
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FA PRS2 ], 435 5 o 0 20 3 e P 2 TR e A 30 1) 22
BRF=) 2R A R . B B AT xS I E Q&S
R BBIF 52 38 S ST, ) FH 26 FA G 7K At 452 A K8 1
BB KA /N 431 T R 4 v R T ol B 1 A R
T BE 2 —, [ i U B a6k B P A Y L AT
JURE o

A S LA il Sy S sk, IR Bl B 1 I K
S I BN 437 K, 38 ik B DR 2% S 6 K% i 7 T 1 Ak
I, 759 2 45 H AT 25 W 4 B A BE 7 B S i i A
YIB e T 25, IR INE 23T B A 7 1) 1) 4 36 1% 2L % 1§
O, LA SERS i i v (B A R Sl Bk 1 A5 R 7
PEAKIR LS % | [R5 B & hn T80 9 59 T & A
PR PSSR
1 #MRl5RE*®
1.1 #HRENEE

R o [ o S o S S e E /NS /R e R
MG (LIS S >2 x 10° U/g) (B db %) | ferrozine
CHEMg ) i) b s Sk S RHY A B2 | 5 #78E R
B LREAREN ST B R TR R £ lESE g k
AT Al [ 245 5 A A2 A BR A 7

PLAO3 L TS K A4 i — B F 24X
PRABRAE] IR K N E AR R g AT R A
Centrifuge 5804R B .00 ML A fE o = 45 R 4 &) 5
Infinite 200 Pro 4= K i Z IR M AR Fi +
Tecan 2% 7] ; L—8900 & JLfk A 343 HriX  H A H 37
OS] AR SEE Waters 23],

180 20204 51947

TEHM

1.2 XZWH*E

1.2.1 W9 TR EE DL 10 g/ L [k 482 iR 40 S b 5t
FA), 2 B I Y AL PLEE ] = 100 1S I i EE A, TR
s 4 CTF iz [ S2 e E, 7 B 100 H i
U8, RBRATI MR T, S PR EAE 0 BT DL A
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IEW, BLAS VA U TR T A B i A o

123 PRSP BTl aed A e AR OGSOk, AR S
56 v 3 B S NE  pHL | TR A T J3E RIS R 3k DU A Bl g
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pH >} 10.0, B B A 50 °C, B A 2 h AR
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AR5 AN S 10000 U/ g, B ff i EE S 50 °C, Tif
fi it 1A R 2 h, KU % %2 pH A 8.0.9.0.10.0 .11.0,
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AR R I FT 2 K 5 22908, B e i R T T | g
7 5L B R A ST ) 33X = A PO S 3 RO IR R Aol [ A
LT SRR KRR S 5, SR AR AF Design—
Expert V8.0.6.1 43 5% Ho b 47 i, & 1 g mig )3 1
1B N 2 5K S s 2

eI A e By S TR S

Table 1  The code table of factors and their
levels used in response surface experiment
SES
KX, AN X, ML X i ]

(U/g) (C) (h)
-1 8000 45 1.5
0 10000 50 2
1 12000 55 2.5

1.2.5 JKf#JE ( Degree of hydrolysis, DH) Fgill 28 2
SR pH - state 35 22 , 3¢ B8 1.2.2 6| 45 1l fit 7 40 o
PRI — 2 BT A (42 1.2.1 il #5459%)) , FH pH =8
Y BRI 6 22 v T i, 7K AR TF LB I 1 mol/ 1 B &4
LB MR T S AR & ) pH 2= B AR pH, 53 4ME R
RS AR AERE 15 min [ 0.5 mol/L ¥ &4 AL 8N I8 775
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Fig.1 Effect of enzyme dosage on
iron—chelating rate and DH
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455, I EAST K e B e A A8 Ak, 52 Wi it 1= 100 ) 2
BIHETT L AT R s e pH TR R
thOH ™ &3, BF e B 15 OH 45 S IB l= &
Fe’ Bl 23 1 I, o A T2 A gk A e o Tl sk
TE pH i 11 B, S ARZE G 3N K it B2 3K B e, T LA
ARg kst pH = 11 AR e AR pH.

OS —m—ilj Bk e (3% 1%

60F 722K i fis —

M IZZZ S x\* 130
3 50 / §
< 4sf IS
5 " &
4 40 120 &
4 35 £
gw» {15 %
= 251

20f 110

15}

1075 9 10 11 no°

pH

B2 pH OXEIEBRES 5 K fifp )52 1)
Fig.2 Effect of pH on iron-chelating rate and DH
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Fig.3 Effect of temperature on
iron—chelating rate and DH
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Fig4 Effect of time on iron—chelating rate and DH

2.2 Wa Rz RigIt RER
22,1 WENTATSEEGSE R ZRG DA B BN SR SR 45 R
L5581, L8k EE & R N8 AR, W JH Design Expert
8.0.6 BTt = R 3 =K P4k Sz 5, T 7 45 21 4n
# 2 Pros 3t 17 155

182 20204 51947

TEHM

222 [HAREAI 5 Iy 224581 Rl Design— Expert
V8.0.6 F A=) i) [N T S B ) A 45 5 (3% 2) AT £ 0T
FELE S B W AR SR EIH TR Y =62.55 +
473X, + 47X, + 1.6X, + 4.16X,X, — 0.19X,X, —
0.83X,X, —12.53X} —3.02X; —9.71X;, {3 3 Al 40, i%
[ TR B 3 (P <0.01) , Adjusted R 2k 0.9599
IR GEAR TS 95.99% M N AE AR fb . LR 22
By P {H >y 0.1883 > 0.05, ¥5d W A )9 75 B HL 5 B i
] A AR R TR A5 R 2 X AR S R 2 i, (R
IR R TR XS SEIR  3E (P < 0.05) , — ¥R X, |
X,, R I XT R XS, 2& HOI X, X, B Mg 3
(P <0.01) , Hrh £ BRIZR X A5 i i 3 {E AT 3 8 F{E
RFE , F AR, s i 2 . ARHE F K/ S 3]
ESESON X7 S-S N5 A1 AN 15 2o PR 37 |1 =i S
> [ i v > AR AT [E] o
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Table 2 The design and results of response surface experiment

SRE X x,oooox  WREE
1 -1 -1 0 39.89
2 1 0 -1 42.66
3 0 0 0 61.46
4 1 1 0 62.43
5 1 0 1 44.55
6 1 -1 0 43.87
7 0 0 0 64.78
8 -1 0 1 38.33
9 -1 0 41.8
10 0 -1 1 48.43
11 0 -1 52.87
12 0 0 0 60.98
13 -1 0 -1 35.68
14 0 -1 -1 42.64
15 0 1 1 55.32
16 0 0 0 61.99
17 0 0 0 63.53
223 WIS SAR ST B0 B 2 A 545 1

A AW R AN 5 TN . 38 H R U, B R
2R [A) 22 B4R FH ) b 251 - i o7 T £ 1% 25 ot R B F
SRR IR AT DG, A5 v 2 M AR TR 26 DU 3R R PR A
K832 B AE F 2, w1 £ ek B i 2% s B>
DRSS B S 3, I 2 R AN Y . IR A2 AT R
B, WS IN a5 R OE R 2 TOE KR B
(P <0.01) H:rp T X, Sl 7y 1] (4 nie o T 452 B B 4 b

B X, il 1] A EEBE IS (B AL 16 B il S £ A o)
?@ﬁﬁi’rﬁﬂmﬂz%ﬂeﬁﬁzﬁf W A R, B A3
FNTR X, Fl T T B8 i o T R B A ER Y X, O 1) Y
ZERENS , VLA AR AL IR B S O, M X, 5 X, 38 H.
VER & A e 30 X, Sl 1) e o 7 TR 35 B8 PRV X il
R IOT- 2% — &b, 158 B g e VR BT 109 28 Ak X i) 17 174 5%
e kN — 2k eI 5 O 22T SR — 3, BRIk
B8 IE Y i 17 TTASE AR (g T A
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Table 3 Analysis of variance of regression model
P 05 B ¥7 F 18 P #iE
(8] A5 7Y 1640.02 9 182.22 43.55 <0.0001 * %
X, 178.7 1 178.7 42.71 0.0003 o
X, 176.63 1 176.63 42.22 0.0003 e
X, 20.42 1 20.42 4.88 0.0629
X, X, 69.31 1 69.31 16.56 0.0047 o
X, X, 0.14 1 0.14 0.035 0.8579
X, X, 2.79 1 2.79 0.67 0.4411
X: 661.08 1 661.08 158.01 <0.0001 -
X3 38.41 1 38.41 9.18 0.0191 *
X2 397.21 1 397.21 94.94 <0.0001 *
Be2: 29.29 7 4.18
PPl 19.39 3 6.46 2.61 0.1883
HriR2E 9.9 4 2.47
pE¥:| 1669.31 16

1 R* =0.9825, Adjusted R* =0.9599 , Predicted R* =0.8049 , Adequate Precision = 18.330, * f£3& i Z /K (P <0.05) , * = L
L KTF-(P <001),
2.2.4  HAEEE AR AR HR B IR UE I AT Design
Expert #1441 Ak, 15 31 B 4 T 25 = %80 Wil s i &
9800 U/g, Bgfiisf[a] Ay 2.05 h, {@ )3k 49.6 °C, *% &
BN S B 45 4 1 00, B B Sk RS OE D B S N =
9800 U/g, B#fi bt a4 2 h, R EE K 50 °C, NI UEIL
AR BE R R AT S, A 3 IRTAT SR8, 15 3 2 PR3
WPERES G 15 TR 65.36% , A R T 1) SE 2R B & R
66.71% ., PR S5 HMEE 2R 1.35% , K
of 5% ZAEARNGG IS
2.3 KSMER=MaFENT

T ML B R = ) o3 F 5 S AT 45 SR AN &) 6 RSk 4 P
No FMHELFRAFFHEAAR &R, NrF£
KT 2 e N A W e ), T LK Tt £ Y 4y T B S AT
B s BB I 6 A1 4 AT, 28 kv
T B A A 3] 00 T L R e R A, LA X 43 B
H/NTF 1500 Da g 2H 435 ey 72.01% , Hovb /37
800 Da [ ZH 43 5 Ht Sl 39.66% , Vattem 257 Guo
2100 Lee 45 1) FH TR At £ AR 43 01 D26 7 2K 11U Bl

R B A7 5 (%)

TR EA (%)

51.00
it 4T

_ PLITINES A 7 R I 2K AR A A A B R B S K, H
ﬁ S T /NT 1500 Da, HAh, Cian 25550 W\ Jit fife 21 34
4 50 B A P A B A 2 K EH 4y, 4 a4 il o 270

A1 1013 Da, H:#p 270 Da 22 ik 1013 Da [ £ fKIF
BRES SRR R . UL BRI RN, Z KA TR
NS R ES S BE 1A A — 2 AR SCHE RS> T A

2.50
000" =200 22U AT AR X TS ) B e
2}%@;5, v 00 ™~—"170 " 0, Jg(\!ﬂ\“\(‘m %4 IH%?E%]!E
i ) 4500 1.50 Xﬁﬁ% NE W

Table 4  Different molecular weight distributions

&5 4% DR ZE 38 HATE TR I A 255 ) %) e o T 41 | (5252 B[] W TR 4 L
Fig.5 Response surface for the interactive effects of (Da) (min) (% Nyp)
various factors on iron-chelating rate 2500 27.478 9.49
L HUR ALLA2 A3 S R BRI L X, AR X, | 15002500 1S 1850
T X, FIRGAS N X, (B ARRLE X, 800~1500 25.038 32.35
G R TDPURIAZR. Sak Silb SR (D1 <800 24.235 39.66
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Fig.6 Standard protein curve and molecular
weight distribution of hydrolysate
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2.4 REIMESREY REFREAN S
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Table 5  Analysis of amino acid

composition of hydrolysate( mg/g)

BRI, fitg gt =4 (mg/ g)
KEABR Asp 73.76
FNER Thr 30.54
22 Z R Ser 27.79
B E R Glu 106.39
i & 2 Pro 32.83
AR Ala 45.06
H4® Gly 27.79
AR Cys 14.60
AR Val 38.35
FE AR Met 18.93
SEELEIR e 30.64
R Leu 67.95
BRI Tyr 25.71
F T E R Phe 36.44
HH 2R Lys 78.14
HE R His 67.80
KA R Arg 39.77
At 762.49
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