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RRT A B UL R B4 B P
SRR B AR BT T IE A
B, RAEBK S BB ER T
B, _ETEVFEANR S RBUE
R EER, VSR FK o R H R

14.84% HHEHEBEEERF (P <0.05); MBS &4 5N RIRGH SR NEREAE
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HERSEMKTESS P RER S &, Ee PO HEE K BRILR B, SR WE 0, A fk
BB B2 TR H (P <0.05) ., BEVLZEEE R KOSE o
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HBERE,

8% P 2 1 38 B IR AT A W0, o0 T % | 4B D
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AR T

1.1 #$

SE T 2012 4 3 7 B E WL SR A HBR
VLR R AP, BENLH R R — A K AR T 1 %
s W8 K 10 BB, KBk E (156. 59 +
6.49) g &K (15.93 +0.23) cm, i (A E
(157.86 +4.94) g f&K (15.82+£0.50) cm, 4
REREME L T &R, w5 HET
-20 CUKFERFE
1.2 FHi&

1.2.1 FEARTALHE

BB - — 34 F 105 °C 4t F F 8 T &
Ky, BB AR 5, T I e MR B R
BT K53 B S5 0 & & TR BE - R VR TR AL
HT, e T2 ERIE
1.2.2 e H &Ik

BRI SR A -G Ok W A, oA
B3I A8 42K I S - 7K 43R A 105 °C 4t
FHEEH:(GB /T 5009. 3—2003) ; H1% FH 3% Sl
KERP(GB /T 5009. 5—2003 ) ; K 43% Fi 5 3
¥ 550 °CiE E KB (GB /T 5009. 4—2003 ) ;45
K EZRRUHE(GB /T 6436—92) ; R FI E ZAn
7 (GB /T 6437—92)

TR & B W E R AR FRE
25.0 mgORF#AE] 0. 1 mg) JRTHE B T IIE K
B, iMA 10 mL 6 mol/L bR KK i B T
KRR 1 h B, IS EMES , BRAR
S,EE 2R, BEHKBE, BKEEETHL

Jr E110 CKf# 24 h, KIESERJG, B H, B,
RS, U8, KB E A2 25 mL, B 0.5 mL J§
WF/NEMp BT ES TRAP 50 CERE
F,0m0.5 mL 288K, EHAE T, EEET 2 K.
B3 mL # 5 B %, R%IRS, A3 0. 22
pm K R UEE IS, B 1 mL A ARE S,
JSYKO -S -433D #l4: A sh& ZBR A0 E &
HEBREE.
1.3 HESH

% Excel 2007 F1 SPSS 17. 0 e it /4: % 52
IBRIAT T, B R LA IME + hrifE2E (Mean +
S.D.)FR, BEWESR I P<0.05,

2 R

2.1 REHSNFELEURSESE

WEL VTR #2015 8 f 3 82 A fb iR o LR 1
PR S RLEE B 35 876 KR EK 4, (B3 EEK &
B (54.94% +0.95% ) .3 = 5% % (46.67% =
0.98% ) ,P <0.05, M ff & HoH 8 5 AR &
BYBEMTES(P <0.05) ;5. MERAL
E 2

EB R TYRS, SRERPWEEAR, K
USRIRSY, i fg i & B, 3890 2% 764 5 i
MR S8 (82.57% +0.24% ) .3 T 4K
(79.84% +0.63%),P <0.05, HEKSSE
(14.84% +0.20% ) H B E L F ik (17. 18% +
0.20% ) ,P <0. 05 ; B g b 55 FN 8% & &t B 2K
FHREE(P <0.05) , WL 1, 4K BE % A 45 B tb 4
M7 1.95:1 F11.78: 1,

F1 BIIHERERHRBGRHEEEMRS

Tab.1 The main biochemical compositions in soft and hard scales of Cyprinus carpio var. color %
o HEORE) SE(THE)
i £ 0 TR g £ 058 1 gt gk TR g £ 008 1
K4y 54.94 £0.95° 46.67 +0.98" - -
HEN 35.98 +0.70* 44.04 +0. 88" 79.84 £0.63* 82.57 +0.24°
Gichi=ili) 0.94 +0.06* 1.10 £0.05" 2.09 +0. 12 2.06 +0.07
Ay 7.74 £0.09 7.92 £0.11 7.18 £0.20* 14.84 +0.20"

R EE L R on 2 R B (P <0.05)

2.2 REBNARSSE

2 WA T ML ARG BEBHE 16 Fha
HE R ) 2 (R BRTE IR /K Ao P BRI SR A T
H), BEAER FEAR. FHRER R EER.
SRR ANEAR AR T FLTREER; K&
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B EER THER(P <0.05) , HEHEREE Ik
DRAER D B SR E RS B RS T 58,

HERARBE(P>0.05),

40 80 67552
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35 a 70 O iR
28.3 [ o —_ . T
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2 E
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Fig.1 The comparison of calcium and phosphorus content in soft and hard scales of Oujiang color common carp

B 2o I, F— R AR PR R 2 5 B3 (P <0.05) 6
R2 ISR ERHRESH TETHEERANRSE

Tab.2 Amino acids composition of dry weight in soft and hard scales of Cyprinus carpio var. color %

HER Rt ta i Tt fa g% F AR Ktk T i £ 154 1
KA R ASP 4.34 +0.13* 4.55 +0.06" % & B TYR 0.84 +0.02* 1.14 +0.02°
& THR 1.92+0.13 2.01 +0.02 H Vi # PHE 1.56 +0. 14* 2.16 £0.01°
2% SER 2.22+£0.29 2.36 +0.05 HE R HIS 1.92 +0.19° 2.22 +0.03°
BHE M GLU 6.59 £0.21° 6.95+0.21° WEE LYS 2.41 %0.09 2.36 +0.07
H4E M GLY 14.81 +0.42 14.89 +0.18 2 # ARG 5.06 +0.18 5.08 +0.06
&R ALA 4.84+0.15 4.87 +0.08 I8 PRO 7.65+0.25 7.67 +0.11
i8R VAL 1.89 +0.05° 1.98 +0.02° DRARER L& 12.01 +£0.45* 13.37 +0.70"
FEAR ILE 1.48 £0.04* 1.56 +0.01° T AER B 41.29 +1.36 42.42 +0.59
ZH# LEU 2.35 +0.08* 2.49 +0.02° fER AR B 30.58 £0.90 31.26 +0.50
i 2R MET 0.41 +£0.08 0.81 +0.59 HAAREE 60.27 +2.14° 63.09 +1.21°

R EE L R on 2 R B (P <0.05)

RIFAERAEL T TEHREEUKLEER
HHEEB & BRI BRI R RIS A
R G H A E B R E ], I 21T B2 0,
LERERM L TEFTIE R 16 Fh & ZEBR , BRI A
FNEIR i 52 5 A E 191 76 B 0% A 6 8% A7 A
BEER(E3,P<0.05), KEBEHHAR AN
FRGEEEER LGS EERTHESE(P <
0.05) , Tk 8% H 2R H AR AR NE
MR AR & B E E H R TR B, (322 R
B3E(P>0.05) , BB HAoh 9 Fh B AR 5 B E
H EEE R TAERE, =R A8 E (P >0.05)

3 itie

3.1 RESIBIIREE R £ LRSS R
OB LR MEAR B W% A= AL o3 FT L&

W, —EHR PG I E—EZ R BBEK
SR ERBERSTES, MESSEEEMR
TRESE, TERMITZH, K& X a kR
FBEA AR B (0 , B RAE S B9 R IR I A
HkAERENMRX, SEARGEEEMX,
FATTIUAT R K B 8% 7 SRR B 5 2 AR, UL B
TLRAREE Frok o0 5 8 B &8 K2 X8 ik
EREA AR ER. 8 TYRPEA
JR IR A3 B o 4 ELA AT Bt e 2 i L YR B %
BEREMERER, S8R 84 K
SEAHIR], T LA HERR 2R I5 X0 8% Jr B B2 1 2 0, 8%
18 B AT RE -5 8% )1 T R 20 AL A K

BRLYR B A B 8 8% 1 1 R AL PR P 2R AH ),
HEMERERN GBI E—EER(R2) . AR
PR T 1 IR A 2 A 20 AR, 2 R P i B TR
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S 6o ALk g = PRl CIEY O 7B s
RERAEITEE . B, B TE AP RER S
BRI S G B A PEA SR ES R
7o MRIER 3, KB P MEMRMAEN AR L B E
A EL A1 249 5 38 IR T 8, R A O A 8% 1 9 2R
HRREA ZRE, X E H R4 E R Al R
MR RN RAZ —, ARBER P EREER
MR E S, R 18 AP 2R A A, 72
BERATF , H BRI 5 BRI B
M=z —7H, & &H HAmE S 2 LK
FERPE R  RIR R R AR AR, TR
SRR BR3P R R R A 7
B o MRIEADIITHILE R, B H &R AR
W RR G SR E R T B, AT USRI, BR
TOR R BE8E 7 vp KRR B & BT R T B 8%
B o BRTTR SRR BEEE A% o SR B R, T BB
REK SR EEA SRR KEER L
i = LRSS R o

F3 HUIIEER EFMHLERE ]
BASERSEEAMLG)
Tab.3 Percentage of single amino acids to total protein

in soft and hard scales of Cyprinus carpio var. color

Tk

(R BER) s BB/ i

ik B TYR 1.05+0.03* 1.38+0.02>  <0.001
HK N E# PHE 1.95 £0.18% 2.62 +0.02" 0.005
HE® GLY 18.55 +0.53 18.03 +0.22 0.115
Jif 4 & PRO 9.58+0.31 9.29 +0.14 0.141
K% ARG 6.33+0.22 6.15£0.07 0.210
TR ALA 6.06+0.19 5.90 +0.09 0.193
WA LYS 3.02£0.12 2.86 +0.08 0.068
BHE R GLU 8.26 £0.26 8.42+0.25 0.408
FA [ ASP 5.43+0.16 5.51 £0.07 0. 401
Z4 M LEU 2.94+0.09 3.01 £0.03 0.246
2453/ SER 2.78 +0.36 2.85 +0.06 0.688
4 # HIS 2.40£0.24 2.69 +0.04 0.058
JRE R THR 2.40£0.16 2.43 +0.02 0.725
B VAL 2.36+0.07 2.40 £0.03 0.350
SRR ILE 1.86+0.06 1.89 +0.02 0.266
HI i & f MET 0.51+0.10 0.98 +0.71 0.284

T TR AR T R R 2 R B (P <0.05) .

3.2 EIRESIF SHMERSR EHRSTH
2433

BRL VLR B % A A 20 5 5 0 O M 8% 7 AR
FARL, HFEHE B & B im g T H A A 288 A (i)
‘R RS , AR R R B RO R R R
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FRY REFJRRH (R 4) o AT RE RIRRLTLR B %
AHE A A RRE T2)%E 2 E SR, TR
Rl TR AR NMERNARTGE, BiL¥
BRSO SR 14.84% ~17.18% BT
Hibptah A (£ 4, TE), Kb D@y
Koy SR FEIR 4. 12% 3 Fig K a8 R IR S E
HARX B o BB AR IR A i £
a1, N i 2 R BB KA BA RAF R A
FAA T, AT AR A B A L 1B B AR e b
BT a2 IR R A RIBUR, AR R A
LTI A A B R R AN AR R, T
ARMEAR G IR 2R E I XU PR AR DA J1 BF 58
S BN, £ 1% WY A 2B 1k KBRS B 4 v OEL [ B A
A , EL A R U 2 P o e B PR o

x4 FEABXBHERNIHLER

Tab.4 The comparison of basic components of

scales in different fishes %

Fhk HEH K4y 5
R VLR B4R 5 79.84 17.18 2.09
RE Y15 S5 £ 82.57 14.84 2.06
R TR gl (12 75.72 20.23 2.00
fiigh - (18] 78. 60 17.43 <1
g - (18 44,90 27.43 <1
5 4 g - (18] 61.20 24.27 <1
o g - (19 66. 86 30.71 T
e P fe g gl - (1] 63.05 34.60 e
B a g (10 53.50 44.12 1o
5 fa gl - 11 75.39 24.17 e
2% 2T fa g (2 65.02 30.02 e
Sk g g (2] 58.64 35.03 e
P T e g 1 12 60.34 28.26 o

3.3 MiIREStRHNERME
A AL B4 o AT, BE VLR B B 3R
B, AAERENEAR I8R5 M 6%
TE AL U8 P AT FIFE G LA . B
K& B AL, R R LT R & B M S KA
MR G, RREEHRERMENEZRF
ZP ) BIIRAEsE R PR MR T T AR
BN R B R S Y e mui
ok f g | R E R K A
R st A AR, (B2 R, TR
Wt h SRS UTFEAER, ERNMERS,
AT YRR AR IR o BRLYL R A o 4 o def
TR IR A8 R 30.58% ~31.26% , i & MR A
HI1)56.41% ~58.10% , {1585 oRE 3L, FR
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RSP H ARG ERS AL EEREE
9 27% 7o, HABRA U B AR R i E A%
BERZER B LA G5 W I, T EL R AR O — e Ak
SR PR R Y A SRR UL T 3R AT %
B GURG BT R SR BRI
B R T E P ASBEIL 2 1.78: 1 ~1.95: 1, Ak
ARG B FS BN FERR o
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Comparison of biochemical compositions in the soft scale and the hard scale
of the Oujiang color common carp ( Cyprinus carpio var. color)

GONG Xiao-ling, YUE Li-jia, WANG Mi-xue, WANG De-hai, WANG Cheng-hui
(' The Key Laboratory of Exploration of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University, Shanghai
201306, China)

Abstract: Oujiang color common carp ( Cyprinus carpio var. color) has two kinds of scales, the soft scale and
the hard scale. Nutritive components of these two types of scales were compared in this study. The results
indicated that the moisture content of the soft scale (54.94% ) was higher than that of the hard scale
(46.67% ) ,P <0.05. The dry weight of crude protein, crude ash and crude fat in the soft scales were
79.84% , 17.18% and 2.09% , respectively, whereas these measurements in the hard scales were 82.57% ,
14.84% and 2.06% , respectively. There were significant differences (P <0.05) between the soft and hard
scales except for the crude fat. In total, sixteen different kinds of amino acids were determined in the scales.
The dry weight concentration of all amino acids in the soft scales was lower than that in the hard scales except
for lysine. In addition, the content of essential amino acids in the hard scales was higher than that in the soft
scales (P <0.05). Based on the results of the comparison, we concluded that the degree of hardness and
softness of fish scales of the Oujiang color common carp could be influenced by the content of moisture, the
proportion of crude protein and crude ash in the scales.

Key words: Cyprinus carpio var. color; soft scale; hard scale; biochemical compositions
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