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ERAERR . A RRSE NG EEE
N DR L 12 s W e W o L BN [ B TR )
LALBCTT EAESMEN R BRI . J35h, ik A=
FE IR AR Y IR T & iR, AR T
DA RE L FREL PR (R, 7E N TR R
s SR T A R . AR TR 4
B SR PR SR R B WL B R, (24T
FIH P R AR TR . H H AR s = R X
20 A SR I AT S o A BT 50 SR A B 0 2
THKONERM LA K ZFEPAREA, M6
PELOWRLE SR Y L BEITTR . R IR AR AT
ST RS, B AEERWIAE B 2 5 K AR 4
ZLAS ARG HILEA ff KR R, BT A £ 26 1A TSR ek
R SR A Al Bt 2 AR

1 MRS

1.1 A&

SCUGIIE] , BRAER A ST S IR S Y AR A4S
AR, IF4% B R0 5 B R K oIk it 52
LR B 23 e LR BE AT . A SR M
(A S 36 F oA 2 1 9 A i B 2 S5 O (B 1R (BG,
blue-gray) Fl 44L& (WR, whole red) (K] 1), 3
B A v E K B A5 BE IR 2K A FE PO R 2R
B, TEAHR AT SR, B AR A TG 8
BAMFHE A R AL, HEASE 29%, H
2 6~7 mm 11y 182 #U5-fr UG ALBC & 1Dk}

(®)
1 &iREE 2 S2ANME (a) MBFRENME (b)
Fig.1 Freshwater Fisheries Research Center (FFRC)

no. 2 stain C. carpio whole red individual (a) and

blue-gray individual (b)
1.2 #HFamRESHEREN

M B 82 45 F7 5 1t % BE AL 557 B BG A
WR % 3 R R T 5 09 el BSR4 Dy S £
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W2 T i A RIS, ARk 5
HiEEREETTEE HIREA, K5 H 6%
(NR110) I o JE 6835, OV 2 0E 00t 44 i 60 2
SWAGE, UL, oMb, Hrp LRRZE,
L'=0 B, L'=100 By €, LBk, &
ks, NS ERRES ;o (R RN BT,
00 B e g A BOR RN B, 7 I
bk

PR B ) — 3 435 AR LA VI A 2.0~3.0 em 1
Yotk 1RA) )5 R R IR AFREL 200 g LA H 2,
5346 T 50 mL B0 T R T A 7 1R R 22 R 1 A
W, FIES0 g T 9250 2 M 752 B iR

W g JR8 S B0 A 1 R A 0 4 T B AL IR L 2040 )
PIRE2y 2.0 cmx2.0 cmx 1.5 cm B /N3 J5 FF 143
B3 A0, SR BRI 43 AT (texture profile ana-
lysis, TPA) 47 LA BT AR OCHE A5 A I . >R
TA.XT.Plus (¥ [H Stable Micro Systems 2\ 7)) ¥ ¥
MR, R 2EHS P50, MR AT . s
i AR R0 B R R 5 mmys, U T A
5s; HE4A L 50%. TPA FRAE{H S W8S @ &1
SrMTi, MER T ASSEONERE . B S
KR, &R, MHIEEmEE S, ARYIE R —
NFER, D30 PRI I 1 R 1R 22

FHERRS Ko EERAEETE
2 (GB 5009.3—2016) i 7 . H & F1 & 4l H 4
A 3h 9L G E A (GB 5009.5—2016) il & . HLAE
95 & R 4 A S lig 0 2 A (GB 5009.6—2016)
W7 o K 43 it R H s i K Ak (GB 5009.4—
2016) M .

FABEE  BKMIEAHEALA, A4
H sh & LR 43 Fr i (H 48 H 372 &) L-8800) (GB/T
5009.124—2003) I 5E .

fig 5 B A K it B2 UL A v i 7 e
o T AM 5 A (35 [ 2 HE 24 W] 7890A) (GB
5009.168—2016) & .

B AR AR 0.01 g Y FREDN &
KT (W) RBRORIGM (0SS, T g 5L R
UI, SR DA, DI R s AL A, A
PEARIE T RIS 5 RIS 25 R (W), JFiT
AR,

N R =1,/ W, x100%

1.3 BRSO
P (2 A i 4 2 5 L PR ) 7 R AT SR PR
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R AT Excel BAFH5, JF LUV B{E +45 i 22
(mean+SD) HIE A F /R . K SPSS 25.0 Z i ff
X AR S AR R AT A SRR AR ¢ K56, RO
P ¥EEH 0.05 F10.01,

2 4
21 B&F

7 1A, BGALAK b HEE ST WR
(P<0.05), HAAZFTG R E 2SR (P>0.05),

22 EREFRD

PR RS 2 5 LR IR TR LR 2.
2 AR o A S B 2 5 0 R DL LR B 7K 43
FRRNG . FLER IR 73 JC i 3 25 5 (P>0.05).
23 REBRER

BG F1 WR WL 34k 17 Fha kg, FL
R TR IR 7 F, JEATREIER 10 FP (3R 3).
PO o fm B i 2 5 1 AR T LR TP A E R 1Y
T, CEERN S BRI (RREI, H
MR (Gly). &R (Pro). &R (His). kM=
iR (Cys) TEPIAL ] 22 7 AN I 3 (P>0.05), HE&BRTE
P41 A7 AE B 38 25 5% (P<0.05), HAh & LR AE M
[ A e B35 2 5 (P<0.01). WP A (545 3
fifl 2 5[] TEAA/ZTAA 273 A2 (P>0.05).

*x1 2MERE 2 SHREF
Tab.1 Muscle color of two types of FFRC no 2 strain C. carpio

%
C‘%{; BG WR
EME L 36.60+2.36 39.41+2.72
i o 1.87+0.99 2.58+0.49
wWE b 3.49+0.92° 2.52+0.33"

Ve OB R FROR SRR I A7 7 523 % 5 (P<0.05). BG.E K (A
i, WRALAE, R,

Notes: "*" on the numbers indicates significant difference (P<0.05)
between indicators. BG. blue-gray, WR. whole red, the same below.

2 1B 2 SHEMINAREFRNRGE
Tab.2 Routine muscle index test results of the FFRC

no 2 strain C. carpio %
nutritioia?i)gcrziosition BG WR
HRE  fillet yield 34.91+2.83 35.66+2.67
/K53 moisture 81.17+0.49 83.30+2.4
e crude lipid 2.11+0.05 2.58+0.59
HEH  crude protein 16.38+0.34 13.63+1.77
W4y ash 0.98+0.06 1.04+0.05

R E K7 2: 2 E /) sponsored by China Society of Fisheries

®3 2EREE 2 S AEEELER

Tab.3 Amino acid composition of muscle of two types of

FFRC no 2 strain C. carpio g/100 g
e Ay e
i acids BG R
B Glu 13.76£0.05™ 12.66+0.34™
RERM  Asp 8.47+0.14™ 7.77+0.12"
HEMR Gly 4.49+0.04 4.66+0.51
i 8" Thr 3.87+0.05" 3.52+0.03"
225/ Ser 3.04+0.08" 3.1240.05"
WER Ala 4.95+0.03" 4.62+0.11°
#WaEm"  Lys 8.49+0.08" 7.5240.20"
&R Pro 3.00+0.33 2.86+0.29
AR Val 4.35+0.02" 3.91+0.05™
EHR"  Met 2.35+0.19" 1.93+0.13"
A AR e 1.85+0.02" 1.63+0.07"
HER  Leu 6.71£0.08" 6.01+0.10"
Y Tyr 2.55+0.09™ 2.26+0.10"
KNERE"  Phe 3.48+0.10™ 3.12+0.04"
HER His 2.44+0.35 2.03+0.15
AR Arg 5.01£0.03" 4.7120.19°
FHERY  Cys 0.42+0.09 0.34+0.06
STAA 81.55+0.44" 74.40+0.67"
SEAA 33.05+0.04™ 29.38+0.51"
SNEAA 48.50+0.40" 45.01+0.96"
ISEAA 2.9740.17" 2.60+0.06"
SEAA/STAA 0.41+0.00 0.40+0.01
SEAA/SNEAA 0.680.01 0.65+0.02

H: TTAANESRB A E, SEAANYFHEIEREE, INEAANIE
DFREILRR DR, TSEAANYV U HEILREE, *F5 I RoRE
FRIAIAEAE B35 (P<0.05) I B3 (P<0.0) 7, . DFERBEER
B, DFRP L HEER.

Notes: XTAA is the total amount of amino acids, ZEAA is the total
amount of essential amino acids, ZNEAA is the total amount of non-
essential amino acids, and XSEAA is the total amount of semi-essential
amino acids. * and ** indicates significant (P<0.05) and extremely
significant (P<0.01) difference between indicators, respectively; the
same below. 1) represents essential amino acids, and 2) represents semi-
essential amino acids.

2.4 PERGER

BG 1 WR LA Hr A0l 14 FRAGIITR (3% 4),
FLFE S AR AN I R . 4 Fl BAAS A0 AR i R A S
Tt 22 A5 160 FIRE 5 R . BG B9 1 F IS 7 IR 7 2 4%
WR B 5, WR ARG & 5 BG H i,
T Z NN W RR S AT . I R
(C18:2n6¢) FhttiixsE, J1H BG BIPITIERR (C14:0)
FE R ERT WR (P<0.05),
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*4 2 MEEEE 2 SHLPIBERFERLE A

Tab. 4 Fatty acid composition of muscle of two types of

RS 2IEIEE 2 SAARMEHELSR

Tab.S5 Muscle texture characteristics result of two types of

FFRC no 2 strain C. carpio % FFRC no 2 strain C. carpio
ffiéﬁffd BG WR Zr?n BG WR
WERE Cl14:0 0.93+0.07" 0.67+0.09" fifi /g hardness 3476.66+225.46 4 242.45+834.44
AR C16:0 19.05+1.01 18.13£0.61 FhibftE/(g-s) adhesiveness  —16.12+12.97 —26.85+16.46
e C18:0 9.29+0.65 8.66+0.51 F#iM/mm  springiness 0.57+0.07" 0.67+0.06"
“—BkEZ  C21:0 1.35+0.15 1.63+0.10 KiZ 1 cohesiveness 0.36+0.06 0.39+0.24
=k C23:0 8.3240.85 7.72+0.58 & BElg  gumminess 1239.21£223.63  1665.17+424.62
2SFA 38.94+2.43 36.81+1.48 FHIEME /g chewiness 719.45£202.23" 1 121.40+£332.23°
FEATHER  Cl6:1 1.58+0.22 1.75+0.20 45 7] resilience 0.17+0.03 0.18+0.03
ME  C18:1n9c 19.94+1.48 20.79+1.29
R €201 1394007 522011 7T 20 €5 5 J32 D) 52 R £ R st A% i s e 7, A IR
PR C24:1 1.03+0.03 1.01+0.33 LA SRR N IIESEE N T L AR Rl
YMUFA 23.94+1.78 25.08+1.88 RGPS, IR, AR B b Em
WHE  Cl18:2n6c 23.8642.06 25.3942.02 UM 1 RF (beol 1) EPRA P R SCHEAE ™. BTA,
— b B—E €202 12840.02 13040.05 A LU SETT AR MRDRH R B I AM IR 2 | 2% 4
ZBREMER C20:3n6 2.16+0.33 1.91:0.23 B 2 5 UL GPER RS I SE R, IR IR AR R
BRI C20:5n3 1.3640.31 1.09£0.63 A OGHE PR A B B 2 5 JIL IR @ PR AE T, AT 4
TATRRONIEER - C22:6n3 9.80+1.91 8.42+1.74 F AR 2 ST A . PR AR A S B 2 5
YPUFA 38.45+0.53 38.12+0.78 ZIE LA H RS SR A BE 2 R, RETER
(SMUFA+YPUFA)/YSFA 1.61£0.14 1.7240.11 FERA LA LS, B HLH %ﬁ%ﬁu
n-3 11.1542.22 9.50+2.33 R SR EIF TR EFES, X o] LA™
n-6 26.02+1.72 27.30+1.83 T e (%) A B L 2 55 UL IR) 85 % 00 I 1 220 g P e —
1-3/n-6 0.43+0.11 0.35£0.11 HW, EARMRY, BG BER & 82 E ST WR,
EPA+DHA 11.15+2.22 9.5042.33 FH T I 2 R il 2 AR (0 3R 5 B B T PR, HLYE
HE: SSFANURURIE G B, SMUFA S0 (A0 b PEXT 0 2 0K 8 24 S SRR Y, g R Uil
YPUFAJy 2 AMA IR T e on3n3§A%%& n-6. n-6 A%

Wi EPA+DHA.— ﬂmm% T RN

Notes: Y SFA is the total amount of saturated fatty acids, Y MUFA is the
total amount of monounsaturated fatty acids, and Y PUFA is the total
amount of polyunsaturated fatty acids. n-3: n-3 fatty acids. n-6: n-6 fatty
acids. EPA+DHA: C20:5n-3+C22:6n-3.

25 &R

e Fit B 2 5 b A2 € A (A JIL PR 1) 34 AR L g
PR B E 25 (P<0.05), WR LA A4 5P FTE
YIET BG, HAbMOR T 5322 5% (P>0.05) (36 5).

3 i

AWFFE R, A8 2 S PR AR DL Y
A W EES, HihtaFE LR EER ., L
5B FMRIE R, AT 0L 2R 1 25 57 MU
RIAESPULE IR b, 76K WA rhts A A R
ALt e, MR EETRE T HTT M E,
KV (Salmo salar) W) UL A Bk 21 A {8 B 7

— MR UTRRER TR RS MRTLER,

https://www.china-fishery.cn

£ BG U= R IR & &, — W TRl
T ESR, S M TR
WL, R rh Z2 AN FE 7 R X0 i 1
PR . IEAERE . FURAI I O Or T R A —
JE BT AEHIPY, 2R IR 28 A 24
BRI BRI IR , & — M B A ke A 2
DIRERIAE TG BT, NN R R S, B SR
{H ", BG (38.45%) F1 WR (38.12%) —# %
ARG TR & AT, Hom TR R (Micr-
opterus salmoides)™" . W 4l (Ctenopharyngodon ide-
Ha)* . 58U B(Culter alburnus)® . 7 4 W44 (Epi-
nephlus awoara)™ & 025, HAT BT E 57
TRAEMEH] o BRIVTIR 1Y 8 F= (32 AR B — SL
L ZAMEFIRTRR %4 £, 4 DHA . EPA 4% n-
3RIEWNIR . WFFERY], BYh n-6 PUFA & &
AR AR, {H n-3 PUFA RBIS/E—& 3T
FEIN A BR n-6 PUFA Y SREEON . 76 H AR,

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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n-3 PUFA Y% A 18 % 12K T n-6 PUFA, R4
WHO ##E, &4 n-3/m-6 KT 0.1 %F A s felt B
A 45 57, PR R @R B BT 2 5 n-3/n-6 (0.35~
0.43) RTZS%H, WHHZMEBIEE K HE
JREEE n-3 Fl n-6 RIUNRIIT RS A AL, W 2
NATTXE B FR B oK . EPA Rl DHA 52 A6/
KEFWLTHIRIR, NMERBEG, &NEY
BRI 3 PR RR A £ I D 8 %o AR 1) A BRIL B
AAEZEN, wedEREE, O s
i AR 2R AL, B RIE R, RES AL INAE
$EmiCAZ TR IO A g, PR A €A
{2 5 /) EPA F1 DHA S8 5%, HEEm TR
BRI (Carassius auratus gibelio)™ . T #A" - 1
Ws 8% (Siniperca chuatsi)™ . |~ Zx #j (Megalobrama
hoffmanni)* 4, A N0 g & $2 it 4= & () EPA
I DHA, PRI, R0 A 60 A 3 2 55 JULIA 1 75 5%
PriE 8, 2t R AR SR AE Ll
JBTA 73 BT i (TPA) 2 38 o JBAE ASOREABL 1
(R REL IR Bl A T RE S R S . BT L PR L RS
Iy, M. RFRESE SR, TR BTy
Breb Tz i Y, S S Y A T R B ILPY B
T ST b ga LA A S ORE 5 R R | i
W PR AR W A OCME . AP, SR EE 2 5
P A, A AL PR ) 30 D L IR A 0 3 25 S
JfH WR LA i 50 ARG P2 & T BG, 48R
T BG JLPA ff BcRE B2 2 05 T WR, WR B UL BT
AN AR AT UL E P R 2 A
R B PR 5T 0 T RE S T R A B R S P R
AN TR BRI Ry £ (5 B LU K Y B A, R AR
TEAEY TR T B AR YRR | e L R L MHLE
PEBE . HRP I RGBS ARSI,
WR A S FOREL PR S 0, AT RESE A R TR 2
s L, R &, AUETEds LT e Rk
A P BT REE, HLAR S T BT 2 LRI
Il B BULFLE LG (I RE A8 D53 28 A O™ . e,
A WEFEAE H UL PR 2T 24 %5 2 5 el SR G o e 1) JUL P Jo
b, ELLPR 2T 4 %5 i 5 de R 5 U1 ) 5 TE AR DG,
ZET IR, R R R I AT LA LA BT
ARG, B A& &S PR AR 2 IEA G
BT, I 2 ] DA ILETR 4R P A UL PR Jie S 2 3% B
5 1) T J 5 R i 2 o e P FME A 94 ST 204

(3 7 WA A SUTC 52 B s A2 B Al 22 o )
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Muscle quality of the FFRC no. 2 strain Cyprinus carpio with
different body colors

GONG Yating', WANG Lanmei’, ZHU Wenbin’, FU Jianjun’, LUO Mingkun’, DONG Zaijie "**

(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China,
2. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: To investigate the differences in muscle quality between common carp (Cyprinus carpio) with different
body colors, the present study focused on the blue-gray (BG) and whole red (WR) individuals of the FFRC no. 2
strain C. carpio. The objective was to evaluate the disparities in muscle quality between these two color variants of
the C. carpio. Muscle quality variations were assessed by examining parameters such as muscle color, amino acid
composition, fatty acid content, and texture characteristics. The results showed that the b* value of BG was signi-
ficantly higher than that of WR (P<0.05). There was no significant difference in fillet yield, moisture, crude lipid,
crude protein, and ash content of the muscle between the two color groups (P>0.05); seventeen amino acids were
detected in the muscles of different body color C. carpio, including 7 essential amino acids and 10 non-essential
amino acids. Comparisons of glycine (Gly), proline (Pro), histidine (His), and cysteine (Cys) showed no signific-
ant difference between the two groups (P>0.05), while those of other amino acids showed significant (P<0.05) or
extremely significant (P<0.01) differences between the two groups. There was no significant difference in
YEAA/ETAA between the two groups (P>0.05); the content of myristic acid (C14:0) in BG was significantly
higher than that in WR (P<0.05). BG exhibited higher levels of saturated fatty acids compared to WR, while WR
had higher levels of monounsaturated fatty acids than BG. Both BG and WR showed similar levels of polyunsatur-
ated fatty acids. The springiness and chewiness of the muscle in WR were significantly higher than those in BG
(P<0.05). The research results show that body color has an impact on the muscle quality of C. carpio. This study

provides basic data and reference for the improvement of meat quality traits in fish.
Key words: Cyprinus carpio; color; amino acid; fatty acid; texture
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