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HRAR KREHF AR KART
(Lot EA M K2 BT RHE % AL 1001982, 3L 5 AL AR SR B B A R 7
A Y TR AR E A LR E LR 100192)

B E: AR ARRAKBREZTAREARTN BT LEGNS, 23 hRERGHIL L,
R L EBBITEEHRRREGEN LA SRR BRI RELE D, AR A M ik sE
KER  AEERRRREMEANGHELA NS RERRREERRELSBERABL, KB
R BRAEVREPHOKME B FHESEGBKME(DH) MERE KW =B a, K
AEZ KB RRERGRTE L, SR EREFERNE. BB RI AL
. AERRUEEOBARBKBS, EKBELREGHNELERGREILELAKAY . BAE
6 000 U/g,:3 & 50 C,pH 3.5, KAt 7.0 h, A&t T, KEEH(25.10£0.65) %, K4
FEH(60.09+1.77) %, BEGHHAAMEZELS W KBEZMETFRELS . SRAN, BHET A
REAOANBHEBER BREHEIEAN3 Xl THERAI T, AP 1k AT & KFS
(62.82%), AR BEHNGE REARFEF L, LTFAARSEFEF(53.31%) , Bhk%k
OEMEHERERXKIESH(>60%), LAFRIFHIABEN, hREKRFR I dEAE IR
BB EGREGRA,FRLI-Z XA -2-F A A HA(DPPH - ) 5REME TR A
ZRBERALEHE M, TR BREEAOBTHARKEB LR EORFRLARSEF
BRI L AEARENERGIL G ERRBK, TRAEASDRERALA TLSEHAHF,

KB REK;BRETGH; RSN RALETHE

rh 43 262 :5834;5816 STRRARIRAS: A

MBEEREREMTHBI =Y, 5KE K
6%~8%  HERMEFE, EHRSEH(17% ~
22%) EMI & B (0.15% ~0.20%) , BH “ W
AREEY, PEEESFMAE,2013 £
& HRBON 119 1230, B B &5 119 77 t, BRER
S0 TR L 5/ I A A B 0B B 7= R & A
FHEARZGEFMAOE BEAYEALEE . & H
SRR A, I TRER. BRTE
RWEOERE, MREARMBIRFEENE
AR, ALGBEEEN 2/3, THARED &R
BREE M P 96 LA R 38 A6 R R 2R, T M DL T & R
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B KEIRES TER. =WERMERER
RO RBRR¥ERAEABKERREARU
HE R WY . MBS RSB EE AR
AR 5 B %I I 41 2 53R4T B A K g DA R S A
Ak, 7K #% 10 h 55 BK B 19.1% B9 B /8 U ;
Guo 255z , i ( pancreatin) FI & & KR & 5
f§ (flavourzyme ) 4 & B /K RIS MO EH, B EE
Rk 97.69% , /KK 73 F i B #UAL o i e >
15ku 5<1 ku, KA EF i —H 8 E; Sun
& R AAREOMKEELLAERS BEES
B (alcalase ) 7K ff 3% SR B 47, B 25 H &% (pepsin) K
Z, AR AGE S TREES FKERR, B
KB EEREAFE KRB TEBEYH
RTHPHEOBSANEABE /S KBEMLE
B, /K3 (DH) i 24.5% , MEE RN 74.64% ;In
U BRI R 0, 98% £ 45 B 4k I 41 Z 77 7E T
pH(3~5) \E/KMEE (>20%) HERRITEY +,
VLBABR M4 T = BEK M8 Bh T 2 BR i 20 F 8k L)
WEKBBEAE. BRINHRBERKEZSESR T
REABAWERESEFET, MRESA TS L
AEMIPBOW QFZE BEOMEE HhEE" %N
BURABR ZEMmI, QTR BRI N R E
EZHER . TRE . BKBEHER, S BET
TERRIFMIMEARED, WAL, X T BB
MEREE HH & E ORI I et R S i S L sk
TR ERERRA . 4B ATS M ERE E R R
BB R A B B pH . B R IR E (B R
Xt K i FE UK By 7= B R, SR L IE A8 iR I
RS MEREEABENRELZ, UHEREE
B TR 5 R BB R I 4 Y Il 3R A
K, HEEZ MmN R S, b
BREE AR 7= L L R AL B IS AR IR A R

1 #EEAHZE
1.1 Rk

FEBMRES, B ESIRRREEDR
ARRAE R, 20 CEHEREFSAH, FHNET
4 CHBMBHF

BRPEE FE(5%10° U/g) I FAb RUR 43R B
Y ERBRA T HHEE A (4%10° U/g) (B
HEEE(4x10° U/g) KNEHE(8%10° U/g)
FIXRE H B (1x10° U/g) W TR THEEAY T
BERARLG MR _HE(OPA) M E HAER L

2REFARAF; T TR EERM(SDS) . K
PERE (DTT) 1, 1-Z X E-2-HHE B BEHE
(DPPH - ) (<R =8y B £ [ Sigma 2\ 7] ; H A
A Al
1.2 EEMUEH
| SD-BASIC % % T #%{% , % E LabPlant /) 7]|;

GL-20G-C B# A FHE LI, LB RER 2
JHYG-AERBREG#, LAERKECHELREE
] 3 TU-1810 4] A6 i, AL = EHrE A
BB RRFTEAF,
1.3 REHE
1.3.1 EEMRM®

DLZE B BUKfEE AR, X 5 FhE (S (BR 1
HEEHE. . PHEOBR. BEEAE. RREQBEM
KR A58 ) AT . HIMBRE QR 16% 5
IR 45 C, KB E A pH X 3.0, 5
Y DSV 45 pH 2 8.0, A B MBI 46 pH
7.0, K AR R Y2 5 h, 43 FAS 0 2 B B K AR BE o
RGBS 3 KREER,
1.3.2 TEHE

RS M BREE HEGE KR T2 P RBROSTREK
fRERER, EARERLE L, TEESWT,

D)W MBEE: MREHE T 0.1 mol/L HC1
(MEREH-HCI=3:2,m/v) MEEFKP, &%
FRWE 16%MER, BEYSE, BT 40 T,
200 r/min ¥g % %% P W 30 min, {8 1 BRAE B B
HEAE,

2) MR BIEMBBRAHNERR,85%FIL R
5% 4 mol/L NaOH HH ZHE pH, MAB B EH
B, A% 7 200 r/min [ 1H 18 ¥k % 4% i 17
B

3) K : R LR SE,90 T/ 15 min K,

4) B> :6 000 r/min 4 T4 T B0 10 min,
EERAEE Y B LT, 15 2008 M BRE B AR .

5) BT LiEW T iR 110~130 T,
H FR B 60~80 T /&M T #:47HE % T4 UM BR
ERB
1.3.3 KEEME

B R R BR8] B UK AR I 2
BB N E 2% A OPA " #7k
R BT 8 , R RS AU KK 0.4 mL filA
3 mL OPA i | ¥ # & if 2 min, 340 nm Jilj & T}
JEfE,
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TR S i A . B i i 2R 25 A 7% 1T T
Fresh duck blood Centrifugation | ™M, Duck blood corpuscle _— Hemolysis
protein /
= < K < EEMK#E
Centrifugation Enzyme denaturation Enzymatic hydrolysis
il BR 3 P BE AR VR IR AR
T . .
Blood corpuscle > . Short-peptide powder of
) Spray drying blood
enzymatic extract ood corpuscle

E1 BEAkBEOXEAIZHE
Fig.1 The process chart of enzymatic hydrolysis of duck blood corpuscle protein

1.3.4 KEYr-g

R A Low %1% 35y Wl 2 k i ¢ 7= 8 (HY ) o
MEZLERKBRLELER KA SWEEA TN
Bp kK igr=& .
1.3.5 BROGFRE AN

SR P TR 0 BOHE €6, 3 o A ) af BR AR 9 DA K o 3R
BRE) 5 F R B 4370 , Bo i i 28 BCRE & SR R (41
FREE4TRIH 6 500,13 700,43 000 u) , HEEE N
100 pL, & A (8] 50 min, AR 4 W fH 5 i AR5
RaFERER S EH,
1.3.6 KN

2% I8 Bhaskar 2" ity 7 3 Ff§ Minolta CR-410
B (B AS) 43 3000 2 1 3R 2 E ok 0 i 3K A2 BBy
MEE, RE(L ) ERRBE-H(R)E, L E&
KUGEE () ;4 F(a” ) [HERFZ L6, 2" [E

RIMBRL; BE(b" ) ER A -H 6, b EBKN

W, [JE (whiteness index , WI) i+ &E AR T :
WI=100-[ (100-L* )2+a*2+b*2]/2,

1.3.7  SEEMA MR I KT

¥ A AminoPac PA10 & H 8 /-t ik, AR
ERBETOEENEEGHTEERSE,
1.3.8 i BRA AR B R PEAY

RN EE 2 F4r: —REERAG KD
BT, AR 3 M BR4E PR O S S BR 40 AR, 3% BB Ney ™ 9 0
BN R EP SN EEROEKEEAQ, T
BEEBEMEKEE O ME TE& N RERG KIEE
AQ WA ZRIBRE Y, BRI 1 g MR IKE T
10 mL K, kit 6 4 BE PR AR % I BR A ik
BB TRE, EEZTYRESHEER,

1.3.9 ZhaeFe il g
1.3.9.1 ¥ B2 RO 8 7 ik
£ M Liu %™ Jr gk, SRECT 8 0.30 g B F
30 mLE B F/K %, F§ 6 mol/L HCI &, 6 mol/L
NaOH &% pH(3~8), #it £ 30 min, 3 000 r/min
B0 15 min, 3R] Bradford 300 FEW & A&, H
R RSBNA TRV S,
1.3.9.2  FUAbtE R FLACTRE R B 8 J7 v
R M E ", AFE pH(3~8) K 0.2%
(m/v)#Efh 15 mL 5 5 mL YIRS, ZR T
20 000 r/min®Z (> 1 min, 37 Bf IR BL 50 wL JEE #BEL
R 5 5 mL 0.1%SDS &4, 500 nm £ 3l iR Y6 {H
Ago BHE 15 min JFHFIRE R E BOGME A5, 1%
mTF AR EFAE R FL R
FLibtE (EAL,m*/g) = (2x2.303%A,)/
(0.25%¢x100) ;
FLALARE M (ESI, min) = A, X15/(A,—A;5) o
K :c MHERMERREE.
1.3.9.3  AEHIE R M IR MR B 7 s
0.5% (m/v) TH# ¥ F 30 mL.0.02 mol/L #7
BRBEREZh® (pH 3~8), B &34,
20 000 r/minZJ 3¢ 1 min, # F 10 min, idx 5 ¥
FMERBENER. BREMBEEREEERS
wmr .

EHHE(%)=[ (V,-V,)/V,]x100;
HIRTEEME (%) = [ (Vi—V,)/V,]1x100,
RV, WEEATBEBRAER;V, AR

REBBRMER; Ve A #E 10 min 5 HF R H
&R,
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1.3.10 HLEATEERE
1.3.10.1 DPPH - 530 &

1.5 mL RNEREMIKERS 1.5 mL DPPH -
W (1.0 mmol/L) B &, Z IR # J% ) if 30 min,
517 nm &b A
1.3.10.2 BEHETHERIUE™

0.1 mL A [F] ¥k B B9 SRy ¥ WK M A 2.8 mL
Tris-HC1-Z — & 4 Z BR (EDTA) (pH 8.2) £ 1
W,25 C/AK®MHE 10 min jFhI A 0.1 mL,
3 mmol/ LR =¥E i, MEIE 5T, 325 nm 630 s
R SE, 5 min G53K . VR MR SGAE Rl B 1R) AR L 1 [E]
BHER, REMFE, BERETHERFERSNT :

{%%Zﬁ( %)= (Vxﬁﬂ_vﬁ.ﬁ,)/vxﬁaj x100,

o Vg AR A SRR =B 5 A b 3
(AA/min 5 Vypg 25 B 5 4145 % = B 441 3 3%
( AA/min) ,
1.3.10.3 FFEAHMWE

1.0 mL 255 1.0 mL #EB4NE % (pH 6.6)
K 1.0mL. 1% 8 LIRS ,50 TiE41L 20 min,
A 1.0 mL 10% = & Z B (TCA) & W,
5 000 r/minZ.[» 10 min, 2.0 mL &% 52.0 mL
EBEFK.04mL.01% =8/ EE THEHE
10 min, 700 nm JUj 1% Y618 .
1.4 ZitsHh

R B4R A WA R v 2= R, B A IMP
10.0 33 #1783 R B8 20 ¥, R A Origin Pro
9.0 RHELHETE .

2 HEREHH
2.1 BERRIIE

LA BE 1845, X 5 Fh B BB AT i 8, K
SRME 2 Prn, BIEWS, EHERRET, XK
B B A4 46 7K A BE B AR, ELK A R B B
S B R; PR 2R B A R0 46 K R AOK R B B
L, P HEEEBERZ.. RPEalmRAsRR, K
BLEFONIFATHEAR AT ERHIRE,
BT RV B A AR 0 TR BT R 2% .
2.2 MKEMHREZHE

R AR R AR &M T ERRE,
HaE KRS R 1 B B AR, I 4
AR B B E pH K R B K
HRE L, K.k EIHAELERKEELRAK
BESKEY R SME.PHE,RENSHEE

KFEEFKBEFKBEDTBORE. B
K kERFUEFBHBEEKE, AW RE
FARZER WL K.

—u- TR RE Acid protease
e PR EBF Neutral protease
~a— PR E OB Alcalase
—w-ARJAE FB§ Papain

~+- KR E B Flavourzyme
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B2 AEEABRMNERARKRENKE
Fig.2 Effects of different proteases on DH of protein

T 2 3

(=]

X 7K A BE R U, 5 i3 R B X LR B K AR
2 EE B e = B oK i et 8] (D) >IREE(A) >
E§F&E (C)>pH(B) , Bl & K i B & R K % 6t
|, &/ EEE pH, AN HERTHTHGE
R, BREEOBKELRESRERNELAS
3. B 6 000 U/g, BB 50 C,pH 3.5, /K @At
|7 he MFKBY =B, BHERKWERE
pH, & E R F WG 1K pH(B) >R (A) >
HAE(C)>E(D) , ERNRHEAE 5 KBENE
MAE—B. FELARGR, BELKGER.BRE
50 T,pH 3.5, g Fi & 6 000 U/g, /K Bt & 7 h,
BRI, ZFESE 16 M4 e 3, BESRRL
FHTEBERKBE R (25.10£0.65) % , KEY
FEE R (60.09£1.77) %,
23 mXESSMXEKRNS FRESH

F R BOBUAH 3 (HPLC) X i B3R 46 BK 43 F
BmESHHET N, ERILE 3, NE3TLUE
R, M BREE H Wk A B R] R, R e AE X R —, R
IR FRE(>10 ku) fBRECH F, 2 82.34%,
MIREB LS REE B, BEE VBB iER
WD , e 2> F IR E (20~ 80 ku) Mk 4r FR &
(<10 k) pHEB(ER2), RATHENELR
PoKBAIDTFRBRPOIKE, M FREKS
EHBEM,/NT 10k 5 97.65% , B E B R
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FER IR T 80%; MEPLINF 3 ku /¥ HEEFl P NREEHBHEN, RS E
k2 81.89% , X RAKMBHMMEHB 6.1 5, F£H,

F1 BBRORBEAMNETRELER
Table 1 Enzymatic hydrolysis of blood corpuscle protein in the orthogonal experiment
. RE oH & TK fe Bt [E) ESEV WIS ;4 K=&
No. Temperature (B) E/S (C)/ Hydrolysis DH of - Hdrolysate
(A)/TC (U/g) time (D)/h protein/ % yield/ %
1 45 3.0 5 000 6 18.98+0.62 47.94£1.99
2 45 3.0 5 000 7 19.79+0.48 56.32+0.73
3 45 3.0 6 000 6 20.78x1.06 45.11+1.02
4 45 3.0 6 000 7 22.22+0.65 58.93+2.02
5 45 3.5 5 000 6 19.96+0.43 57.95+1.61
6 45 3.5 5 000 7 21.39+0.51 53.22+0.87
7 45 3.5 6 000 6 21.65+0.31 53.09+1.32
8 45 3.5 6 000 7 22.36+0.59 47.09+£2.25
9 50 3.0 5 000 6 20.58+0.05 46.35+£1.86
10 50 3.0 5 000 7 21.36+0.44 52.84+2.27
11 50 3.0 6 000 6 20.85£0.64 50.77+3.65
12 50 3.0 6 000 7 23.38+0.20 59.01+3.05
13 50 3.5 5 000 6 21.76+0.17 52.36+1.54
14 50 - 3.5 5 000 7 24.02:0.33 52.64+2.32
15 50 3.5 6 000 6 22.05+0.38 56.12+1.45
16 50 3.5 6 000 7 25.10+0.65 60.09+1.77
EH /KM DH of protein/ % K=& Hydrolysate yield/%
K1 167.14 167.95 167.84 166.61 329.83 327.44 354.13 356.41
K2 179.09 178.28 178.39 179.62 430.18 432.57 405.88 403.61
k1l 20.89 20.99 20.98 20.83 41.23 40.93 44.27 44.55
k2 22.39 22.28 22.30 22.45 53.77 54.07 50.74 50.45
R 1.49 1.29 1.32 1.63 12.54 13.14 6.47 5.90
Q A2 B2 C2 D2 A2 B2 - C2 D2

FHHAE N 3 WERFREAREE K.k E0HRRSEHZKPFEARKRE 'i7k%¥%i‘h§l§'§ BVE PIME R B
HRBEKFEARKBE KB RBIOKZ;Q RREMHEEWEMAKTE

Values in the table are three average valueststandard deviation; K, k represent the total DH of protein and hydrolysate yield,

average DH of protein and hydrolysate yield, respectively; R value means range between average DH of protein and hydrolysate

yield; Q represents the optimal level of four factors.

2.4 MREREERAN

7 3 TG I Bk 1 A I 3Rk KR LY
ITHEERTE, SHEOIREQEERMLL, @
RARNLTFRAERM KT £, TBFE, BEF
DTFIAMFR: D) RREARAEEARSEVEE
L2 ABOR M R AP REAEER(ER
B REAR) TRMNKRKE;2) XLEAR. 8K
R HBEBMNEARSERIAERSEASLHEE
ERRE 31% , 3% 72 BB 2 B B 1 52 0 1 5 R I o

REYEEY RAEM;3) NREKRTHERNEE
BERE, TEA—FREFHNSYESREAY, X
Xt 38 15 3l 1k B ORI R R T DR B R
REEER G MBRERNLTEERTE S
BRERER—FLIE(53.31%) , 5 LHRAE
B EN 1.24, R THREERKHAL/MF T
A4 4 (FAO/WHO ) #L5E Y 40% 16 75 KE R/ B
HEM(EAA/TAA) 5 60% LB R ER/ VTR
IR (EAA/NAA) FEARE H B o, U B i i 3R A
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R RAREREFME;S) 5 NRC #EZER LT
BEBREXMILER, ZHLFTEERNSKT ],
BABEEZBINFHURBENEERT
B, Tl 1~3 Ak AXGE R 4 s X, il BRAE AR
HySE—FR &l v MR v AR, B M A I Bk
ERENTENAEBNEENELAR MHXF

- 45 A 26 755
5 40 89 302
S:.‘; 351 3344
% 30}
25 i
8 i
5 200 H#
215 J“fs
% 10 !
g 0 e §

0 5 10 15 20 25 30 35 40
Bl A Eluted volume/mL

FOB YK BERSBESTFRIEEEERMN 30%
MEHZEARKBYRERNMEEEWNR T,
MEmNE, MREREAEER LG L ESER
SEETENRRRNFNETFE X8 OKFE%
FEFE S .

{x

|

454
5104 ; 1767

3

769 104
3915 Aa%‘ | 198

M k,"._/\ L

0 5 10 15 20 25 30 35 40
Yl AR Eluted volume/mL

[ NI
[=2 ;|

—
o

w

73

TR JEBE Absorbance (280 nm)
=

0

A 1 BRZE H blood corpuscle protein; B ; Ifil 3R45 ik blood corpuscle short peptide,

B3 m¥xESSNRERNSFRESHE
Fig.3 Molecule weight distribution of blood corpuscle protein and blood corpuscle short peptide

R2 NHRFEESMKEROSTFRBSBILE

Table 2 Comparison of molecule weight distribution between blood corpuscle

protein and blood corpuscle short peptide

i3k H Blood corpuscle protein

I ER4E BL Blood corpuscle short peptide

Eak same/ku e 6 HH B
Area/( mLxmAU) Percentage/ % Area/( mLXmAU) Percentage/ %
>70 42.20 27.68 0.58 0.38
60~ 70 6.11 4.01 0.15 0.10
50~60 7.57 4.97 0.16 0.11
40~ 50 13.14 8.62 0.21 0.14
30~40 28.29 18.56 0.29 0.19
20~30 22.99 15.08 0.53 0.35
10~20 5.22 3.42 1.60 1.06
5~10 3.92 2.57 10.06 6.69
3~5 2.55 1.67 13.64 9.07
1~3 4.26 2.80 28.68 19.07
<1 16.18 10.61 94.47 62.82

2.5 MIRERBEBE RN

S of 2R 2 5 22 R 5 TR MR Y L BR B 1 R 2
ARG, RAERBR MR, 58 MmRESH
FALL , M BRAE B B SRR & A B B R AL, BFLE
8, JC B B B L AR BR , A FRZAFREE ¥ o R Mlinolta
CR-410 8152 % 43 5 U 52 Mo 3R 2 1 83 0 1 3R 56 Ak

MG, SR E 4, MRERBH L EHER
B(WDERLREAR L WIHHIFES, &
Sk B E (P<0.01), i MREQLBERE KA
BORH R, MERERREE TG, " HEX,
FEALAREEBK, AAEHE, MREOBK a”
{65 9.95, T £ B f# 1 M BRSE BKBy 2" HIRIE T
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67.23% ; RRRIEE B EEAL B 1Y ML BR 4G AR b7 {E
BB T MBRE R (P<0.01) , X KRB E
HEKBAENTOREAFOHIARMRORK
B, BUEOBEEA TOLREARE, XX
AN TR pH &4, MAEARBEEH

BHEAMm TR, PHRMA R E S ERMARM
JR B 8B i ok, B W 8% Ml 40 R M T pH
(3.0~5.0) ¥ gei B FEULIE  , MR GFL B
1 FR A K

®3 MREROEERAN

Table 3 Amino acid composition of blood corpuscle short peptide

Bloﬁfffpicle Blojgifffpﬂfscle ﬁg@ﬂzé} .
protein short peptide Score of amino acids
HER
Amino Acids 3 3 ~ —
Ami;% a%ds/ Ami;E fﬁds/ LY b P L 2 b 2 5 CS-1¥ Cs-2Y
(g/kg CP) (g/kg CP) (I/mol) Reference 1°° Reference 2
WEE EER Essential amino acids
25 & 8 Histidine 86.9 74.0 128.7 15.2 21.0 4.87 3.52
FEE B Isoleucine 4.4 23.3 282.9 34.8 25.0 0.67 0.93
4B Leucine 162.0 135.3 1 002.4 52.2 33.0 2.59 4.10
#i & 2 Lysine 83.7 94.5 523.6 47.8 57.0 1.98 1.66
FEZ ® Methionine . 8.7 9.2 43.3 21.7 31.0 0.42 0.30
X A & Ei Phenylalanine 74.8 58.6 478.9 31.3 65.0 1.87 0.90
& B8 Threonine 35.6 28.5 51.7 34.8 39.0 0.82 0.73
4R B Valine 85.2 59.3 410.2 39.1 36.0 1.52 1.65
& B8 Arginine 45.0 50.4 117.2 54.3 43.0 0.93 1.17
FEFE H A B Nonessential amino acids
BE& % & Tyrosine 31.3 30.0 205.7
JfiE & Proline 6.6 22.4 273.3
N4 B8 Alanine 110.9 119.0 360.7
RAE B Aspartic acid 119.2 79.3 173.8
2 e BR Cystine 7.6 5.9 26.5
4 #. B Glutamic acid 86.2 79.0 159.5
HE&® Glycine 60.0 50.9 0.0
24 % R Serine 24.2 43.5 67.1

YAQ NENEEBEKMEME,0=3A0, AQ is the hydrophobicity value of every amino acid, Q=3 A Q.
D&% NRC(1994)1~3 B AWML EEEBRFEREME X, Essential amino acid requirements of broilers (1 to 3

weeks) according to NRC (1994 ).

¥ £ NRC(1993) 4 EEEMEEEM A, Essential amino acid requirements of juvenile common carp according to

NRC (1993).

VSR GERERTEE RS H IR K EEB 4> . The chemical score of blood corpuscle short peptide based

on the essential amino acid requirements of broilers.

Y S ER AT E RS MM ERE B KA ZEB83P 4>, The chemical score of blood corpuscle short peptide based

on the essential amino acid requirements of juvenile common carp.

FERBE RS RS, 2B A BHKNEA ™
Yreh R AN RORE & R AL, B R W R
TR T KR . XEERER N
P 7K A8 B K e e R 0 7S 4 R B M ORTE A
BRI, X MERMOR TR E M A AEARE

EIRBIEIREA BB Ay g 3 0 R I5 & H
RE, YR EERE UK EERETANE
TP 7K 8 VBB S OR B o ph R 2 WD, I BRAE Bk
FREAR FANER FERFEKEEARRYE
ARABEHIE, B3R Ney™ £ Q N5 1 it
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BRE Bk® QEHRN 4 304 I/mol, i /M F
5443 I/mol, LA MR BEHAREE OB KRG
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Preparation and Characterization of Enzymatic Hydrolysis of
Duck Blood Corpuscle Short Peptide

ZHENG Zhaojun' YU Zhangiao® WEI Xubiao’ ZHANG Rijun'*
(1. College of Animal Science and Technology, China Agricultural University, Beijing 100193, China; 2. State Key
Laboratory of Direct-Fed Microbial Engineering , Beijing Dabeinong Technology Group Co., Lid. ,
Beijing 100192, China)

Abstract: The aims of this study were to screen the commercial protease with high hydrolysis efficiency and
good decolorization effect, and to establish process technology of blood corpuscle short peptide, compared the
nutritional characteristics before and after enzymatic hydrolysis, to study its nutritional value, functional proper-
ties and antioxidant activity in vivo. The functional product of blood corpuscle short peptide was produced so as
to offer theoretic basis and technical reference for the efficient conversion and utilization of poultry blood. Tak-
ing degree of hydrolysis (DH) , decoloration and hydrolysate yield as criterion, the effects of main parameters
('such as types of protease, enzyme dosage, temperature, pH and hydrolysis time) and the optimal hydrolysis
conditions were established based on the method of single-factor and orthogonal experiments. The blood corpus-
cle short peptide was used to study its nutritional, functional properties and antioxidant activity. We selected the
acidic protease as the best enzyme to hydrolyze protein in our experiments. The suitable conditions of enzymatic
hydrolysis, i.e. enzyme dosage 6 000 U/g, hydrolysis temperature 50 C, pH 3.5, hydrolysis time 7.0 h, and
the degree of hydrolysis was (25.10+0.65) %, hydrolysate yield was (60.09+1.77) % under the optimal con-
ditions. The molecular weight distribution of the hydrolysate as determined by high performance liquid chroma-
tography ( HPLC) suggested that significant degradation of blood corpuscle proteins produced the hydrolysate
mostly consisting of short peptides below 3 ku with molecules less than 1 ku accounting for the majority
(62.82%) of the total peptides. The white blood corpuscle short peptide powder containing all the common a-
mino acids was rich in essential amino acids (53.31% ) and had excellent solubility (>60% ) and emulsifying
stability. With the increasing concentration of blood corpuscle protein, its free radical scavenging activity [1,1-
diphenyl-2-picrylhydrazyl radical 2,2-diphenyl-1-( 2,4, 6-trinitrophenyl ) hydrazyl ( DPPH - ) and superoxide
anion ] and reducing power increased. Therefore, acid protease serves best for the hydrolysis of duck blood cor-
puscle protein, and its peptide powder has good features with high protein, rich essential amino acids and
strong antioxidant activity. The blood corpuscle short peptide can be utilized as functional material for the food
and feed industry.[ Chinese Journal of Animal Nutrition, 2016, 28(8) :2521-2533 ]

Key words: blood corpuscle short peptide; acid protease; functional property; antioxidant activity
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