%36 B2
2012 4E 2 A

P/ ¢

JOURNAL OF FISHERIES OF CHINA

Vol. 36, No.2
Feb. , 2012

X EHS 1000 —-0615(2012)02 —0314 - 07

DOI:10.3724/SP. J. 1231. 2012. 27739

HAXEiE BRES RESSHH &R T

mel#T, #Ef, F i,

ETE,

oAk, CtRE, Z4#

(BIETAM R E Y S i TR B LR A E 230009)

WE: UNMAX REe BmARE SRR ELE VR, BAR VIR E—F4HTHE
RS REAS, HAEEZEE pH HE SRESHRELAELSRN YN, EERELH
% Ry HEah b, % A Box-Behnken #.:G 41 &% i Anvg i @ A ik, B E R EHA T L4 N IR
60 C pH 5.4 A 1.5 h JTEW 2: 1, AW T, % 46FK82.53%, LARUKMEE L
B IR EERNERRN, ERESREGEAR TR, A LA LBR A RA & HA B RE

& B RFAE .

KR A X R, &F; REZIK; 5; 6%

RESES: TS 254.9

BE 5 X 28 ( Ictalurus punctatus ) J&—Fp 5 r
TR B R AR K 2 P T 2 M E PR .
T B R i TR Al K R AR, 2007 AF 7R ik
14 7 ¢ 2oy, AR 8 41 Sy o a7 ol AR T R
Gt UTARSR B B R R A O RN
WTEETL, I 7 AR Y &I R BARL (£ | A
B NIESE ) B 2, b R (RS LR )
d TECR I L (2 40% ) o shW) - dk (an A&
F)EESAFENED 2 LR S B
Ey Y, HEaMmEn DREER N E, 245 AR
180% 7247 o Wik ™ s IR & (A i F AR
R A RRAGE B A AR FTE PR DD RE , © 52 B [E N A2
HH Iz e ER . SR BT 5 R i £
RO AiAL 1 E R L, R AR AT T
WF5% s Nagai 25650 36 2 i £ 8 e SR 2 (A AT T 3
BCRREE RIS, 0N R B B D 88 AT AT 32
i YT I R LT S

HA, 55 Bk = & 2Bk v nd s 5, R E A
Rt T DAY PERE & o 3, S B4 S 0™ 5,
PRI b 5 B A 1 g B 8 3% A0F 58 v 10 E SR
B WM SR P A AE 2 ST /NI
Hia R, BN AR FEIRR Y e RS T

Wi BEHE:2011-09-19 1&E HEA:2011-11-02

XEARERD A

F—A/INIKES B J5 RE BT Lk K 1) 7K ik 5 ) B R A 4
J& B FAETH AL TE Zead B BN S T MG A
IR A A5 S AFAE, PR G R e e s B IR
JRZ K S E — 5 A T AT E A A
J2 IR 22 RS A AN T AR 78 AR TR 22 1) R FE R
TG 30 R LR R 4 g 0 S 55 1 AR i) B £
Rh S S A P A A TR A
v A A A R T R AL ) S S R I R R
HWIE KA , FRdE— 2877 pH A5 , % A1398
HR P B P 1 D A A 0 IR K A [ s i
T WIE R EE A Jung 2501 F R IO A £
P 817 3 T B 0B A T AR, O DA A VR 43
B AE BRI, (S ES T A AR B
RPN E—FF i B R a2 E X
X B A S IEA T /N RSB, S B 0T AR 1k - R
FABLTY /N B R A 4 5 ) 2K

SR B 2 11 Tt R X 2 e A
7, AT LA A8 0l B A v HLaE T Ak B AL
iR P R R 2 oK A o AEBEIER A
SCL 0 B S i I i 22 K A
T4 I, [A] B 45 4 Box-Behnken 414 15 11 il
M) 7 T 43 BP9 0 P AT s, S £ s i 22 A 1)

FEIE LR T E AR O H (08010301078 ) 5 [ 52 K2 A AT S 363 R T H (091035955 ) 5 [ 52 2 kit 4 H

(2008GA710021)
BIWAEE 16145 , E-mail : lujf@ sibs. ac. cn

http : // www. scxuebao. cn



24 il S, 45« DR SRR i 22 SRR 3 05 1A 1 4 B AR AR 315

il 28 2, AT LA K 7 3l i I A 1 B
PRERE IR e SRR, i EL T RLsi/b i T 3 5 3L
Jre i 3 R PR 3 e, A B T Al
SR SR DR € I 4 € s

O RS WIRES

1.1 #R5iEH

B IR 22 JROK v (290 2% B i) 5 SARES
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it R 22 ok s
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FERTR) - UEH 2 IR—HE - E SRR TR
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Tab.1 Test factors,levels and codes in
Box-Behnken central composite design

5 725 R 2% ST i 7K coded levels
independent variables codes -1 0 1
pH X 4.75 5.25 5.75
f[8]/h time X, 0.5 1 1.5
Jii & 1 weight ratio X, 3:1 2:1 1:1

1.7 SEEBRARSHT

PRI VR T8 05 AR i 7 mg, AT AL
Wi, iInA 8 mL 6 mol/L ) HCL, 58 A & <5 e 5
B, ET 135 CHER KR 4 ho KRS HA A
JEREHI, F 60 TR KRR, FimA D
HWZEKZE T, HAEPIK, H1id & pH 2. 20 HY#ERR
R WP IR AR R, B 5 0. 22 pum AL R 5
I, UEIRCR AR 4 A S o B G T I 2 .
1.8  Z5MEiE (UV-VIS) 5347

IGE B8 VR TR &, FH 2808 K 7 (TR B
DAZEIKAE R X BE) | 7E 200 ~ 400 nm 357 4K 715 [F]
WHEATEEAMAHE, 43 BE% 1 nm,,
1.9 HEMLIMEE(FT-IR) 5347

I BV VR T RE 5, R LA 61 SO0 R
PEATLLAMAHE  FHE L R 4 000 ~ 500 em ™' 3R
FH Origin 7.0 FA4X 5 AT 5047 o

2 4k

2.1 BREEREXR

BEAESFGYm BEE RN B Y
I, B FRBEZ G, (HIEIE A K, 60 Ty 25 3
IR YR T E 60 C LA i, B 2R bl
il BE T R B T R, T AN A T B S

http : // www. scxuebao. cn



316 Koo

S ¢

36 &

IO AEAT o (E M IELEEAR T 60 T, XA 2 A5
Wi AN S5, BT UK B 5 R BEE O 60 °C, ANy
e SR o i AR (B 1) .

80
78

BEEI %
chelate rate

20 30 40 50 60 70 80 90 100
WA/ C

chelate rate

Bl BEMNESZENZM
Fig.1 Effect of temperature on ability of chelation
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Y =75.34 - 0.76X, +2.49X, + 10. 77X, +
0.68X,X, +0.95X, X, +0.63X,X, —
1.43X7 - 0.52X; - 5.69X;

XIE U 7 B AT 7 22 00 B, A5 AR WL 3. [l
VA5 e v 25 A8 S X B (e I (L ) 5% 0 1Y) J
H F RS0 K HE , BEAR P o B RIS, DUAH B
AR S AR R g 3 Al R )y
RE B K (P <0.01), HARBIUR B 3%
(P>0.05), 8% Jr F2 %5 2 50 5040 L& 5
BT BPCERBR® =0.990 2, £ W [ A Y
M Jo7 {2 () 2 56 2R d 2, RG2S 2 3 I 5 5
i e (E AL ey, PRk ml ) P [l 05 R AR
TG B A X2 AT AT

[l =1 7 R 5 T 2R B0 B 5 M e B 25 R R B
PRI X, B2 A 2800 T J7 R0 Xof 2 45 58 11 52 T
W B E (P <0.01) X, WLPERON XS & 52
M dg 2 (P <0.05) ., ] ] Design-expert 7.0 %4
TEBE YR R 7KF R 1 0H 5 B A T 807 J Al
RS R L4 pH 5.4 Bf[E] 1.5 h,
W2 KSR oy 301, AT, G

KR FIS(EILF) 83.16% .

R2 MEEREARRER

Tab.2 Design and results of response surface experiment

R x  x,  x Eewa
test numbers chelate rate

1 -1 -1 0 73.47

2 -1 1 0 77.07

3 1 -1 0 68. 34

4 1 1 0 74.67

5 0 -1 -1 76. 64

6 0 -1 1 56.60

7 0 1 -1 82.91

8 0 1 1 60. 35

9 -1 0 -1 77.79

10 1 0 -1 80.43

11 -1 0 1 57.90

12 1 0 1 56.74

13 0 0 0 74.79

14 0 0 0 75.89

*3 EEAFEHFESN
Tab.3 ANOVA for the fitted quadratic polynomial model

K source B d, SEITHI ss 75 ms F P prsr B EVE significance
X, 1 4.58 4.58 1.68 0.264 3
X, 1 49.75 49.75 18.30 0.012 9 *
X, 1 928.37 928.37 341.52 <0.000 1 ok
X, X, 1 1.86 1.86 0.69 0.454 3
X, X, 1 3.61 3.61 1.33 0.313 3
X, X, 1 1.59 1.59 0.58 0.487 3
X3 1 6.56 6.56 2.41 0.195 4
X3 1 0.87 0.87 0.32 0.601 9
X3 1 103. 74 103. 74 38.16 0.003 5 sk
57 model 9 1095.31 121.70 44.77 0.001 2 s
% 7% residual 4 10.87 2.72
Jedb), lack of fit 3 10.27 3.42 5.66 0.297 5
2l 7% pure error 1 0.60 0.60
JF total 13 1106.18

Vi KR 0055 e A KR 0.01,
Notes: #* significant at 0.05% level ; s significant at 0.01% level.
2.3 IIEKIE

PR A S (JREE 60 °C,pH 5. 4, B} [A]
L5 h, REZIR M EA 3:1) T, 5%
H S (EINE] 83.16% o 41 )5t 22 JIK 15 55 1) T
Fei o 20 1 W, B G R B (E A R
(77.16% ) A IS I 22 JIK FNES 11 2 5 1) FH R 458

(LR o SOR B o 20 1 34T
RIS, A R A SE PR ELIA B 82.53% , 5B H
HAFT, A5 B o 301 B BEEA 2 AR,
2.4 EGYNRERAMRSTH

R 000 2R T TR I AR PR T VAR T AR R I 6 A0
B, B s SR £ I 2 R S PR R R
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MR RN IR A 2R A XD R AT
£y YRS J VAR 1 SR AR E ™, R
UG P FH R IR I 22 R A e (R 4) o
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Tab.4 Proportion of amino acids in
collagen polypeptide calcium

LR /% BIER i/ %

amino acids content amino acids content
KA TR Asp 7.02 ERR Met 1.67
R Thr 2.95 SR A Tle 1.92
225 1% Ser 4.19 =R Leu 3.46
AER Glu 11.28 & &R Tyr 1.28
H&m Gly 22.36 RN ZFR Phe 2.23
NER Ala 11.04 AR His 2.21
2SR Cys 2.07 AR Lys 4.13
AR Val 2.41 AR Arg 4.65
Jli %% Pro 8.85 K2R Hyp 6.30

TE - 1 T ROK AT 2 Trp BEBIR, T LR REREINE] Trp.,
Notes : Tryptophan was not detected because it was destroyed during
acid hydrolysis.
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Preparation and characterization of collagen polypeptide chelated
calcium from fish bone powder of channel catfish (Ictalurus punctatus)

LU Jian-feng“ , MENG Chang-wei, LI Jin, GONG Zi-hui, LIN Lin, YE Ying-wang, JJANG Shao-tong
(College of Biotechnology and Food Engineering ,Hefei University of Technology ,Hefei 230009, China )

Abstract; Calcium is essential for living organisms. Even with an apparently sufficient intake of dietary
calcium, there is some concern that inadequate calcium is absorbed by the small intestine ,due to precipitation
of insoluble calcium salts in the neutral to slightly basic intestinal lumen. Some studies revealed that peptides
have the capacity to chelate Ca and to prevent the precipitation of insoluble calcium salts,thereby increasing
the amount of soluble Ca availability for absorption across the mucosa. However, the mechanism and degree
of calcium ion binding are still unclear. In this paper,the combinations between collagen polypeptide ( from
the enzymatic hydrolysate of channel catfish bone powder) and calcium ion were studied by measuring
chelate rate. On the basis of results of single-factor experiments,the Box-Behnken central composite design
and response surface method were adopted to obtain the optimum conditions for chelation. The optimal
chelate conditions were determined as: chelate temperature 60 C , chelate pH 5. 4, chelate time 1.5 h and
ratio of collagen polypeptide to calcium 2:1( W/W). Under the optimized conditions, the chelate rate of Ca-
collagen polypeptide could reach 82. 53% . The formation of Ca-collagen polypeptide chelate was confirmed
by the UV-VIS and FT-IR spectra. The characterization of amino acid composition of the chelate was similar
to typical collagen-like protein. This research provides a practical guideline and a theoretical basis for fully
utilizing fish bone protein resources and developing the deep processed products.

Key words: Ictalurus punctatus; fish bone; collagenpoly peptide; calcium; chelate rate
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