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1.2 WEBBRA*

RN RSy L 5 RUHLRG 10 2 e i 0
SR AR L T 3 (105 °C) 550 °C e
(GB 5009.4—2010) P E A (GB 5009. 5—
2010) F& A4 (GB/T 9695. 7—2008 ) , i
FHE R A 31087 ( GB/T 5009. 124—2003 ) .
ML (GB/T 9695. 7—2008 ) 43 Il 1 2 3
2 JEWIRR AL S o i o W LT 2SR R T W i
VRN 5 i IT 2SR ICP-MS IE
1.3 EHSETEH

W BT L YL PA) F AR R R Y R A A
YO BT R IER I 2 v B, B R meg/g N, I
FRA LT AHRAER" (FAO/WHO #i%) Fil
WEE AR LR (BEEABL),
SRR IERRIESY (S y4s) SEFIESF (Ses) Rl
TRIERRAGE (Loan) VR LB TR0, 55 A X
|

Sppe = x 100 (1)
A (FAO/WHO)
ScszAixloo (2)

Egg

I ZJIOOA 1008 100€ 100H 5,
FAA A E B E CF H E

a0 FoRAE T SR S LR 0 434, mg/g N
A krorwno) 27 (FAO/WHO ) B H ] o 28 KL 1R ot
T, mg/ g N3 Ay, FER XS 8 (it Hp [R) b
PR T 5340, mg/g Nyn Ry LA ) 06 75 2 FE PR B
A B .C .-+ H 7R H A LA H b 75 24 B0 o 2 4y
#,mg/g NsAy By (Cy - Hy N EXGEEA T
7 b S PR T 3, me/g NH'
1.4 SRISHEIRSH

SEER B USE YA £ bRifE2ERIR 0 =3, )
FH Excel 2010 1 SPSS 20. 0 S8 44047 504 4b
B AR o-test X 9 A HH A UL IR AH O€ B 43 64T B
EER

2 RS0

2.1 EMERFHIRESH

H1¢ 1 n] 0195 HH i IX e oL AR D B 6 4
W m TaEX (P <0.01) K> KAl
HLEE H BB AR

*1 EH.&EHENRERHIRRESH
Tab.1 Nutrient composition in muscle of

Cyprinus carpio var color in Qingtian and Jinhua %

fhk Koy Yix HEA HLAR I
Species  Moisture Ash Protein Lipid

HH

U 79.32+0.31 0 1.17+0.04  18.23 £0.27 1.67 £0.04*
Qingtian

o

) 79.09£0.37  1.23+0.04 19.73 +0.66 0.40 +0.00"
Jinhua

PR + bRuE2s s RIFIEER B & A R RS TR R R AR
Wl 25 5 (P <0.01)

Notes: Mean + SD; values in the same column with different capital
letter are extremely significant differences( P <0.01)

2.2 SEBRARKRRENH

TEPA ML X L PR o 28 I A5 DL 2 R
17 Fofr (€8 2 FRAE R b FR/K R h IR ), Hoh (4
TR ' LR (EAA) (2 Fhof a0 i & LR
(HEAA) F1 8 FilE 00 75 2 2L MR (NEAA ) | L3R 2.
AT H A UL PR v R 5T R 0 U 1Y
K@i (Glu) , 404 3. 33% Fi1 2. 73% ; I
P EURAR I R e &R (Cys) L, 43904 0. 13% F
0.12% ; 750 2 5L R T, 3t 2t 43 B8 A 1 1Y) 2
ZBR(Lys) , 500 2. 08% F1 1. 73% , Jii i 53 U
fIRAY 2 35 2R (Met ) , 435114 0. 63% 1 0. 51%
B H 28R (Gly) Rt 22 ( Cys) LAAR, x4 T 11
R Em T HHE A, SRy
FH HH A JUL PR e R IR A B S 0 A (TAA) 43 531 oy
20.55% F1 17. 03% , b 5 24 H& FR L 3T 12t 43 3K
(EAA) 351y 8. 44% F1 6. 88% , Whits 24 HL 1R Al
R T AR LM (EAA/NEAA) 4351 2% 89. 38
F186. 75, fif bk 2 KL R ( DAA) J5t £ 73 £ 43 3l
7.81% F16. 49% , 43 ] i Sk 2 JE R Jot 15t 43 K011
38.03% #138.13% .,

AAS 5B R, S e H A — | R A
FER AT AR AR TN AR + B = R AR, 5 H H
A — R S R S 0 A A R R TN A
M2+ AR, CSERER, &EHMAaNE — =
PR 2B IR 35 Ry B 2R + R e =R,
T H A 5 — | R = BRI s AR
AR + MR, 5 2 1R 16 %5 Wl
100. 12 F188.54, W33,

http: //www. shhydxxb. com



554 (SR (T E NI S S 1

29 %

:2 EH.&4HENASEBRERRRESH
Tab.2 Amino acid composition in muscle of

Cyprinus carpio var. color in Qingtian and Jinhua %

AR Amino acid 4:4E Jinhua 7 M Qingtian

KA (Asp)* 2.21 +£0.1* 1.82+0.02"
JhE R (Thr) * 0.94 +0.04* 0.81+0.01"
225412 ( Ser) 0.84 +0.04" 0.73 +0.01"
HNREAM(Clu)* 3.33 £0.13% 2.73 £0.05"%
b4 mR (Gly)* 0.99 +0. 05 0.88 +0.05
A (Ala)* 1.28 +0.06" 1.07 +0.03"%
JBE4LR ( Cys) 0.13 +0.01 0.12 +0.02
B TR (Val) * 1.09 £0.04% 0.84 +0.01"
A (Met) * 0.63 £0.02*4 0.51 +0.02"
SR (1e) * 1.01 £0.04* 0.77 £0.018
LA (Teu) * 1.74 £0.07* 1.47 £0.02"
1% S R ( Tyr) 0.69 +0.03" 0.59 £0.01°
HKNER (Phe) 0.94 +0.04° 0.75 +0.01"
HSIR (Lys) * 2.08 +0.09" 1.73 +0.03"
21 %72 (His) 0.75 +0.03" 0.55+0.01"
KRR (Arg) 1.23 £0.05* 1.06 +0.03"
[ifi 2 ( Pro) 0.66 +0.02° 0.6 +0.03"
SHEIR S TAA 20.55 0. 84" 17.03 +0.33"%
W AKEIR EAA 8.44 +0.34" 6.88 £0.11°
AEA R HEAA 1,98 £0. 084 1.62 +0.02°
T E IR NEAA 9,44 +0. 44 7.93 +0.19%
fER 2 LR DAA 7.81 £0.334 6.49 £0. 14"
EAA/TAA 41.07 40.43
DAA/TAA 38.03 38.13
EAA/NEAA 89.38 86.75

TE s g ARG ETR  #08 B DR SR 5 /NE F B R R i 4B
P #2255 (P <0.05) ; AT 8dlE h & B ARG F-RER R
YA P2 (P <0.05) ; AT 8l b A AR RS -8R
TN ) AR 22 5 (P <0.01)

Notes: * indicates essential amino acid; #indicates delicious amino
acid; values in the same row with different lowercase letter are
significant differences ( P < 0. 05 ) ; values in the same row with

different capital letter are extremely significant differences( P <0.01)

2.3 BEBHRABRRRENH

FEPI B I A LA Hh L D0 A5 T R 16 F
A e H frh AR TR 13 B, 045 4 Fhif
BEGER (SFA) 3 F s AR RS i iR (MUFA) Al 6
FhZ AR IR (PUFA) W3R 4. 7675 HH
o WA s DR 12 Bl AL FE 3 BRI R AR 7 IR
(SFA) 3 P R Ffg I R (MUFA ) F1 6 i 2 AN
TR TR (PUFA) o 5 0 SRS TR R AR 17 R
JER S E R T4 E (P <0.01) , E&E
IR, 7 FH e LA R A AR AR T R (C16: 1) (B
JERR (C18: 0) FIyH R (C18: 1n9c ) Ji it 3 45 b 3
AR M (P <0.05), &AM - H
fiR (C18:3n3) FIAEAE PO R ( C20: 4n6 ) it 1t 434K
MG E s THEHBMAP<0.05), KEER
(C14:0) ., il 8 (C18: 1n9t) F1 2 WV ¥l fR
(C18:2n6t) Y 76 7 M H £ d i 5 -+ & ke IR
(C17:0) \ = 8MR (C20: 1) \ — ik — I 1R
(C20:3n6) F1 =1 PUER (C24: 0) {UAE 4 46 H
W AT A LA RN R
(DHA) ()5t 73 50531 4. 41% F1 3. 26%
2.4 BHTYTERENH

FEARYETI A P oc R b, A 3 Fhd T
2 (45 Ca BE Mg B P) il 4 R JC 3R (BF Zn A
Cu fif Se Bk Fe) , W3 5, Hrp 44 HHMA
JULPA TR DAR I3 & 43 e (i, 4300 2 649. 33
mg/kg 2 236. 67 mg/kg; fili it & 43 B %, YN
0.1 mg/kg, 75 HHMAME B ESREEST
GAEMMA(P <0.01) ;448 A EG Wk B8 i
AR E ST HHEM(P<0.05),

x3 ANMFyEREBRDSERITS AFESMLEIEBRIEH LB ST
Tab.3 Comparison of AAS, CS and EAAI between two Cyprinus carpio var. color

DhiTs TR FAO/WHO #i5{ AR 4x4& Jinhua M Qingtian

Essential amino acid FAO/WHO pattern/ ( mg/g N) Egg pattern/(mg/g N) AAS CcS AAS CcS

IE R (Thr) 250 308 1.20 0.97 1.12 0.91

4R R (Val) 310 359 1.11 0.96 0.92 0.79

B BR (1le) 250 369 1.28 0.87 1.06 0.72

AL R (Teu) 440 553 1.26 1.00 1.15 0.91

R BR (Lys) 340 431 1.92 1.51 1.73 1.36

RNRIR + W% MR ( Phe + Tyr) 380 251 1.10 0.96 0.99 0.87

HEHBR + W& B2 (Met + Cys) 220 610 1.38 0.86 1.23 0.76
Wit EHEIAE R (EAAT) 100. 12 88. 54
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*4 BH.&EBENREHRBRANREREDH
Tab.4 Fatty acids in muscle of the soft scale and

the hard scale Cyprinus carpio var. color %

NEWilR Fatty acid 4:4E Jinhua M Qingtian

WEERR C14:0 - 1.12 £0.01
FEREIR C16:0 26.80 £3.73 20.79 0. 10
TR Cl6: 1 1.13 £0.30° 2.77 £0.07*
e C17:0 1.05+0.32 -
i8R C18:0 13.04 £2.59° 5.77 +0.17"
MR C18: 1n9t - 1.69 +0.53
JHEZ C18: 1n9¢ 19.37 +2.86%  37.20 +2.23*
SR C18: 2n6t - 2.90 +0.01
E AR C18: 2n6c 23.50 +2.26 24.03 £0.21
-3 C18:3n3 0.92 +0.22° 2.25+0.21%4
— A BRETR C20:1 1.47 +0.16
Z TR €20:2 0.60 +0.08 -
ZABREHRIR C20: 306 1.64 +0.09 1.11+0.32
164 TR €20: 4n6 3.74 +0.21° 2.06 0. 86"
T TWRONKER €22:603 4,41 +£0.39 3.26 +1.46
— DUz €24:0 0.90 +0. 14 -
Y SFA 41.79 £6. 10 27.68 +0.08
Y MUFA 21.97 £3.245%  41.66 £2.34*
Y PUFA 34.81 +2.09 35.62 £2.47

W FATEE P G AN FRER R A A R E 2R (P <
0.05) ; [FIATHUE o & A A R RS S8 R R 4L A 1R 35 1 22 5
(P<0.01)

Notes; Values in the same row with different lowercase letter are
significant differences ( P < 0. 05 ) ; values in the same row with

different capital letter are extremely significant differences( P <0.01)

x5 FH.&4HGHRITHTRARNRSE

Tab.5 Mineral element in muscle of Cyprinus carpio

var color in Qingtian and Jinhua mg/ kg
WILER Eis HH
Mineral elements Jinhua Qingtian
5 Ca 573.90 =39.00° 404.30 +49.43"
B Mg 348.97 +21.81° 296.40 +3.45"
WP 2 649.33 £107.58% 2 236.67 +24.99"°
& Zn 3.82 £0. 14" 5.71 £0.36%
4 Cu 0.17 +0.03" 0.31 +0.03*
fifi Se 0.10 +0.01 0.10 +£0.01
i Fe 2.49 +0.44 3.52+1.03

T TR P & A A R/NE F R RN AR B EF M E R (P <
0.05) s [FIATHUE o &4 AR RS S8 R LI A 1R 35 M 22
(P<0.01)

Notes: Values in the same row with different lowercase letter are
significant differences ( P < 0. 05 ) ; values in the same row with

different capital letter are extremely significant differences( P <0.01)
3 e

3.1 EHEFERSLEER
HHUE R B VE Y 0P B IR 0 (Y

e, AHEK S Ko HLEE ARG DT . 44 AN
T H AL B — S 57 B TR A E R )
K255, A H () 7K 43 K 4 BORL R o
O3B AR R — B, HoofL B 5 T 53 50 o
19.73% F1 18. 23% , & T 7] 4 ¥R 7K i 2 11y fik

( Hypophthalmichthys molitrix, 15. 62% ). i
( Hypophthalmichthys —nobilis, 16. 63% ) . )
( Carassius auratus, 17. 95%) F K fi

( Ctenopharyngodon idellus ,16.65% )" | 75 H Hb
DX FH fo F R D7 R o> B B T R L IX
(P <0.05), &AM NE s ik o> B L, Al 4y
HPNR(<2%) KNG (2% ~4%) . F 5 (4% ~
8% ) Pl (=8% ) % 4 21 F WM g H
FRRELRE s 5 2t 20 B8 0 i) ol 1. 67% F10. 4% , ¥4 g
TR, I BESS i 2 B = & R
IR BT K . BIEESCE R RE YT, — &
FIRTJE P73 I B0 4 e G 0 JRRT A i A R
PER . W HE AR 2 T a4 M A, ] fE
S HRE BN R Z—,
3.2 FEBERHIILER

PR AR AR A 17 s O B R (R 7K
1 DN ol 8 S R AR, AV ) | B BE TR
JE i 3053 1 20.55% F117.03% By F 24k
1 ( Oreochroms mossambcus ) 8 ( Siniperca chuatsi)
Flfifs €1 ( Parabramis pekinensis) "™, & 4 5 i &
FrA (8 e T IR A R 2 | b1 R RS i o
JE , JUHE W6 75 S BE R o i 73 %5, HE T o Lo i) e
REFEAPUE FMENEZRN R, FERERE
W, 7E b i 24 TR TP, R R e YO R TR
(Lys) , R 2R (Leu) o M2 MR /& — P
WA ASER , BB 2 SR B A P N IRk
7,8 )y, I REUE 4R i R X f 22 41 2T

e SEAmR R — PSR R, A EL
e R 1 R £ R B S T RE A

X R H 0 SR R, SR e = AR AR T
FAREFANFEH . ARHE FAO/WHO [y FRAR AR L
JT R U W R 1 BT ) 2 3 R 4 R 4 T A S TR
(5 R LR Y B (EAA/TAA) Oy 40% 4+, b
T RAIEIR S AE T IR 1 L {1 (EAA/NEAA)
1E 60% LA "7 4 FI9F A ) EAA/TAA
FLABL 43 50 f 41. 07% Fi1 40. 43% , EAA/NEAA [t
B354 89.38% #11 86.75% , 3554 FiRkEnEE
KU A NLN B & A LR, &M E &
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BEIR B R ( RAEIR A AR H 2R NEATR)
(R 2E RN &5 i AE — 2 2 FE g S ke 3 4 A J5 1
IR, 4 AR H £ UL Y e R R R S
(DAA) 43 5 M 7.81% F16.49% , ¥4 8 35 B5
(5.92% ) M (6.25% ) F1# & ( Mylopharyngodon
piceus ,6.67% ) "*) P [ 1 5 55 B 7

RILMRIT 7> (AAS) A7y (CS) FL T2
BERIE B (EAAT) 201 S LA 6 i 28 BE TR 4
R FIARAE ™ L L5 AAS Ji CS 3F4Y, 7 H AN
e A R G @ ARV R T EERE 1,1k
PRI IRT 0.7, d B Wb DX i) £ UL A 4
U A T 2 BE R 1 2H AR X -, B =
o AT H O ) 20 A LR TR B (EAAT)
4350 100. 12 F1 88. 54, H4r FHAR 25 (1, a]
N R EAEWE.
3.3 FERBEFRES LR

AT I 5 R 2 B R 1 B Ah o — KRR E
IR, FE SR B A DU R A1 DHA 25
ZAEANGIPIER (PUFA) , FEAS 25 BT A7 H £ )L
PIRE b S IR TR 16 A, G0 4% 5 Fh i A
TR 4 PP ARG T BR AN 7 Fh 2 AN 10 F g 17
R HH EH ) B e T R L T PR L oo STV R O i
OB T A e A, A T A RE R R RN AR
A DO TR 5 3 AR R T A, B Ak
. HEAKNRAERIEHRS EEER T4
fEHM, BRI T ERIEREE & KEZ A
TR IDTR , HA 8 570 IR D BE LI 5 M AR | I
7R R 5 8 5 G g g S e e
HATILA B B B AR R R iR &, B
ABIFHIE TR
3.4 HHTERTLR

W YIIC R S 4E R AL E 58 R A I 0 7
AL, AN RELE AR IN B i, HBE RS & b R,
FhFERE R T IS BE B AR FROUR X T
SEHLIAGREEIRE R SCT 2, F A4
HEHATIERENFENT YT R, L E 3
HWHRILHR (85 Ca BE Mg W P) F1 4 it o R
(BF Zn 5 Cu il Se Bk Fe) . 44F M 101 % 5T
REREsm THEHBA, (HEHMETEkK
W, 7 FH R B GE r BO E E T R
i, FRIEX GAR N W) IC R A o0 5 SR KR
PG SR A S Rk i
HOCE Z AT R B . f e,
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Analysis of muscle nutrient composition of Cyprinus carpio var. color in
Qingtian and Jinhua

HU Wenjing'**, SU Chaoqun'*”, LIU Tao'**, ZHI Yu'*?, LIU Qigen'*"

(1. Centre for Research on Environmental Ecology and Fish Nutrion, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University, Shanghat 201306, China; 2. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and
Rural Affairs, Shanghai 201306, China; 3. National Demonstration Center for Experimental Fisheries Science Education
Shanghai Ocean University, Shanghai 201306, China)

Abstract ; Nutritional composition, mineral elements, amino acids and fatty acids in muscle were investigated
in Cyprinus carpio var. color from Qingtian and Jinhua. Results showed that contents of crude fat ( fresh
weight) in Qingtian Cyprinus carpio var color (QC) were significantly higher than that in Jinhua Cyprinus
carpio var. color (JC) (P <0.01); 17 amino acids were obtained in both populations. The percentage of all
amino acids in JC were higher than those in QC but Glycine and Cystine (P <0.05) ; Based on the criteria of
amino acid score ( AAS) , the top two limiting amino acids in QC were Valine and Methionine + Cysteine, and
the top two limiting amino acids in JC were Methionine + Cysteine and Valine; 16 fatty acids were detected in
all muscle samples. C16:1, C18: 1n9¢, C18:3n3 and monounsaturated fatty acid in QC were higher than
those in JC (P <0.05); C18:0 and C20:4n6 in JC were higher than those in QC(P <0.05). The contents
of Zn and Cu in QC were significantly higher than those in JC(P <0.05) , and the contents of Ca, P and Mg
in JC were significantly higher than those in QC(P <0.05).

Key words: Cyprinus carpio var. color; nutrient composition of muscle; amino acid; fatty acid; mineral

elements

http: //www. shhydxxb. com



