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Abstract: In order to explore the difference in the quality of cultured and wild large yellow croakers, comparison was made among the
large yellow croakers raised using the current farming modes (deep-water cage S1, seine S2, multi-pass cage S3, pond S4, and small raft cage S5)
in terms of appearance, texture, basic nutrients, fatty acids, amino acids, flavor substances and mineral elements. The results showed that
cultured and wild large yellow croaker scales were firm and intact, with a shiny surface, clear mucus, and full eyeballs. The cohesiveness,
elasticity, chewiness and shearing force of wild fish were significantly higher than those of cultured fish (p<0.05), but insignificant difference
was found in cohesiveness and shear force among the cultured fish (p>0.05); the crude fat content of wild fish (9.76%) was significantly lower
than those of the cultured fish (10.74%~14.00%) (p<0.05), with the crude protein content (21.02%) significantly higher than those of cultured
fish(17.05%~17.35%), (p<0.05). In terms of the fatty acid composition of the wild and cultured large yellow croakers, the decreasing order was:
XSFA>XMUFA>ZPUFA. Z(EPA+DHA) (12.84%), ZPUFA(n-6) (2.15%) and XPUFA(n-3) (14.22%) of wild fish were lower than those of the
cultured fish; TAA(14.64%), The contents of the non-essential amino acid (NEAA, 7.40%), semi-essential amino acid (SEAA, 1.31%) and
essential amino acid (EAA, 5.93%) of the wild fish were significant higher than those of cultured fish (p<0.05); The inosine monophosphate
(IMP) content of the wild fish (0.80 pmol/g) and cultured fish (0.98~1.03 umol/g) was the highest among all the flavor nucleotides. The contents

of macroelements in the wild fish and cultured fish decreased in order of Ca>K>Na>Mg, and the microelement with the lowest content was
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Cu. The ratio of Zn: Cu for the wild and cultured fish, and the ratio of Zn: Fe for the wild fish and the S1 or S2 cultured fish, were all within

reasonable limits. This study can provide a basis for improving the quality of cultured large yellow croakers and optimizing its culturing mode.
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Fig.1 Pictures of cultured and wild large yellow croaker
=1 FREEFEFEKE S oH FI TVBN (mg/100 g)
Table 1 pH and TVBN of cultured and wild large yellow croaker (mg/100 g)

oAz W S1 S2 S3 S4 S5
pH 6.98+0.01°  6.23+0.01° 6.54+0.01° 6.42+0.01° 6.24+0.01°  6.34+0.01¢
TVBN/(mg/100 g) 8.18+0.78" 13.72+0.28°  6.02+0.14° 4.76+0.28° 13.44+0.01° 10.36+0.28°

E: RPBBET A AT E R E, FIEANFATARR RN EFEHEATEFEE (p<0.05).
<2 FIEMEFFEKHE R
Table 2 Textural parameters of cultured and wild large yellow croaker

87| AR 3.4 /mm BTN wHAg P /m] T H/N
w 0.38+0.09* 6.72+0.22° 4.64+0.28% 7.71£1.15% 14.01£0.35
S1 0.26+0.05° 1.59+0.09% 2.92+0.48° 4.97+0.44° 8.12+1.60°
S2 0.26+0.03° 1.82+0.18% 4.30+£0.80% 7.82+0.51% 6.38+0.16°
S3 0.27+0.05° 1.90+0.15° 3.51+0.73% 6.65+1.26" 7.00+1.71°
S4 0.23+0.04° 1.60+0.31% 4.88+1.49° 9.57+1.55° 7.26+1.25°
S5 0.25+0.06° 1.54+0.28° 4.96+0.24° 9.76+1.90° 7.28+2.10°

E RTHBEER T AT ERE, RERRIRE AN EFEEATEFEE (p<0.05),
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H# 3 "4, BPAfoK SN 64.24%, WEK
TFEE A (p<0.05) (S3. S5 [&4N), Hilghfifa, ffiZ
SRR AR 2R, ATRER T AR E R S
B, FRbEfarh S2 ok, S5 Fh. BRI S E
N 1.24%, BE/NTFRGEEA (S1 RN, S5E56EH
FRAEHE A BT 74 AR (p<0.05); FREtar S1
BEMRTHAMFFE A (p<0.05). B4 R g

(9.76%) & /NTFRFE A (10.74%~14.00%) (p<0.05)
(S2 B4h); FREAfH S3 ek, HEHAbhF A %R
B3 (p<0.05) (S5 BEAN . BFAEMAHEA S A
21.02%, HFREAAE, HE5RBEHEREE
(p<0.05); FHEfarh, S2 S¥AMER/N, HFE
FAfBZ G RE 7R (p>0.05).
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Table 3 Proximate composition of cultured and wild large yellow croaker (%, wet basis)

ikl Ko R ARG Py HEE
W 64.24+0.04° 1.24+0.02° 9.76+0.01° 21.0240.05°
S1 70.57+0.60° 1.15+0.02° 12.12+1.01% 17.08+0.14°
S2 73.99+£2.47° 1.88+0.01 10.74+0.22% 17.3540.14°
S3 67.86+1.21% 2.04+0.14% 14.00£0.30° 17.05+1.04°
S4 69.09+1.30" 1.80£0.02° 11.70£0.02% 17.10£0.01°
S5 66.25+1.80% 1.49+0.01° 12.53+0.44°% 17.20+£0.17°

E RTPHEBET A EAATERE, FIZIRR AN FEEATEFIEE (p<0.05).
=4 FEMFERRGIAFEHIREREEE %, USRI

Table 4 Fatty acid composition in muscle of cultured and wild large yellow croaker (% of total fatty acids)

JiEY g W S1 S2 S3 S4 S5
C4:0 0.17+0.01° 0.77+0.02° 0.76+0.02° 0.810.02° 1.10+0.03¢ 1.07+0.03¢
C14:0 1.89+0.06* 2.87+0.09° 2.83+0.08° 2.88+0.09° 2.93+0.09¢ 2.93+0.09¢
Cl15:0 0.26+0.01° 0.57+0.02° 0.56+0.02° 0.57+0.02° 0.56+0.02° 0.56+0.02°
C16:0 31.7040.95°  25.00£0.75°  24.80+0.74°  24.80+0.74°  25.20+£0.76°  24.80+0.74°
C17:0 0.90+0.03° 1.32+0.04° 1.48+0.04° 1.49+0.04° 1.47+0.04% 1.38+0.04°
Cl18:0 6.67+0.20° 5.22+0.16° 5.24+0.16° 5.17+0.16° 5.29+0.16¢ 5.34+0.16°
C20:0 ND 0.49+0.01 0.130.00 0.08+0.00 ND ND
C21:0 ND 0.10.00 1.000.03 0.1£0.00 ND ND
C22:0 ND ND 0.10+0.00 0.1£0.00 ND ND
C24:0 0.3240.01 ND 0.11+0.00 0.1240.00 ND ND
SSFA 4191+1.26°  36.34+1.09°  37.01x1.11°  36.12+1.08%  36.55+1.10°  36.08+1.08"
Cl6:1 11.20£0.34°  9.03+0.27° 8.87+0.27¢ 9.00+0.27° 8.57+0.26¢ 8.45+0.25¢
Cl17:1 0.60+0.02° 1.08+0.03° 1.07+0.03° 1.18+0.04° 1.07+0.03° 1.06+0.03°
Cl18:1 2530+0.76°  23.80£0.71°  23.70+0.71°  23.60£0.71¢  23.70£0.71°  23.40+0.70°
C22:1 0.28+0.01 0.1120.00 ND ND ND 1.17+0.04
C24:1 0.50+0.02° 0.58+0.02° 0.63+0.02¢ 0.62+0.02° 0.78+0.02¢ 0.8+0.02¢

SMUFA 37.88+1.14°  34.60£1.04°  3427+1.03°  34.40+1.03¢  34.12+1.02°  34.88+1.05
Cl18:2 0.59+0.02° 2.86+0.09° 2.85+0.09° 3.30£0.10° 2.70+0.08¢ 2.92+0.09°
C20:2 0.18+0.01° 0.90+0.03% 0.89+0.03° 0.89+0.03° 0.93+0.03¢ 0.93+0.03¢
C20:4 1.38+0.04% 1.35+0.04° 1.37+0.04% 1.35+0.04° 2.57+0.08" 1.38+0.04%

SPUFA(-6)  2.15+0.06 5.11£0.15° 5.11£0.15° 5.54+0.17° 6.20+£0.19° 5.23+0.16
C18:3 1.11£0.03* 0.34+0.01° 2.94+0.09° 2.38+0.07¢ 2.46+0.07° 2.69+0.08"
C20:3 0.27+0.01° 0.22+0.01° 1.39+0.04° 1.39+0.04° 0.37+0.01¢ 0.35+0.01¢
C20:5 4.04+0.12° 4.49+0.13° 425+0.13° 4.23+0.13° 4.41+0.13¢ 4.38+0.13¢

®TR
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BELER
C22:6 8.80+£026°  10.90£0.33°  10.90+033°  10.80+0.32° 11204034  11.30+0.34°
SPUFA(M-3)  14.224043"  15.95+048°  19.48+0.58°  18.8+0.56°  18.44+0.55°  18.72+0.56"
@3)(@-6)  6.61£020°  3.12+0.09°  3.81+0.11° 3.39+0.10¢ 2.97+0.09° 3.58+0.11°
C22:2 ND 0.56+0.02°  0.550.02°  0.56+0.02°  0.58+0.02°  0.58:+0.02°
SPUFA 16374£0.49°  21.62£0.65°  25.14£0.75°  24.90£0.75%  252240.76°  24.53+0.74
Al 0.72£0.02°  0.65£0.02°  0.61£0.02°  0.61+0.02°  0.62+0.02°  0.61+0.02°
TI 0.64£0.02"  0.49+0.01°  042+0.01°  043+0.01°  044£0.01°  0.43+0.01°
PI 041001  0.62+0.02°  0.61+0.02°  0.61£0.02°  0.62+0.02°  0.63+0.02°

E: RV BJRTAYEATERE, FATARBAFNEFHEATERRHE (p<0.05); ND A7A4h; ISFA: 4o fg it é

¥; IMUFA: #TMafeflglriié&; TPUFA: % NMoffBliiid g,

2.4 AVA H Re T BR 4L K
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FRPE A R MAFE R E ZR (p<0.05), HAPEA MY
Cl6:1 f1C18:1 m T AR (p<0.05), Ifi
C17:1 #1 C24:1 W EZF(LTFFEMA (p<0.05). R

(C18:1) fEFTH MUFA H& &R E, X5
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8, (Cynoscion) 2 J L 1 SR S 0 R HIF 7T 45 AP,
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(p<0.05), FIAMAMAFAEREZER (p<0.05). H
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BARFIERIC, 7 R AOE BRI S A S ¥ rh 35
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441 SPUFA(n-6)F1 SPUFA(n-3)Mi T-Fr A J7 bt fa,
H57%0 e 2783 (p<0.05); B4 (n-3)/(n-6)
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B, BpAf AL R TI KT, ZREE

(p<0.05), FHAFFH IR NTRAEAI LS, BA R
Ji S A LA RO A T B Eh R s BFAE#1 PL oK 0.41,
INTFRRtf, ZEREE (p<0.05), FRRHM A% AR
% (p>0.05),

25 AT RAERE T

HH2 5 TN, BY AR FNFRAE KB LR HY 17 P 2k
g, HhfRaResmem HIORRAAR. Fif
TAA. NEAA. SEAA 1 EAA &&EYmT o5, H
LR mzE R R F (p<0.05); FRMEHIE) EAA 255
% (p<0.05). HAZEIRE & i A w2 258, 1M
BRI R ZIRI R T B A (1.47) FIFRGE K
(1.19~1.31D) hEEREIAFLFEIER (NEAA),
Wang Z57E# 0 GBI R ALY . H,
WABREAMRMARLARSFHEAER B F
(p<0.05), FEFHfalE] S1. S4. S5 A LEZEER
(p>0.05), {H5 S2, S3 EZREE (p<0.05). HAH
HZRS S3. S5 ZRAEEI (p>0.05), HHAhFH
VAt 2% R R E (p<0.05). B4 EAA/TAA .
EAA/NEAA 5K T 7R (S5 Bp4ob); HpAf
NEAA/TAA /NT-F#5E . (S5 BRAM . B3 6 il I, B
A FAH (229) mTFRMEA (S4. S5BR4M. AKF
HYEHN 3.0~3.5, FFAESZA00S, FEIEHEN 1.0~1.5,
Rtk FRE A (1.74~3.82) 5 AEKFAEE AL, KT
NARIFRESZ A0 L, 10 B AR [l i A LR - 4
Tt AAS WA, B S4 I SS A, BiAERISR
FA I R — PR SRR N E R, 56 IR M
BN IR B R A RS B CS VR R, B
ANFRGE 8 1) 38— B IR M 2 R B R+ DR 2R
BTG, DRI Ko BRI VAR .
FIRAVEZIRHIE L. AAS A1 CS MASE I
BT E R RFIR 2 BRI R, AAS #E R
EAA 75 NZE75R R FUURIE R sk,
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*®5 FEMBFERRBEGINNPEERERLSE

(g/100g, LURE)

Table 5 Amino acid composition in dorsal muscle of cultured and wild large yellow croaker (g/100 g, wet basis)

RA B W S1 S2 S3 S4 S5
Glu A28 2.24+0.07* 1.85+0.06° 1.94+0.06° 2.00+0.06 1.83+0.05° 1.86+0.06°
Asp RAR B 1.47+0.04* 1.2120.04° 1.26+0.04° 1.3120.04¢ 1.19+0.04° 1.20+0.04°
Gly H&8 0.79+0.02° 1.24+0.04° 0.93+0.03¢ 0.81+0.02° 1.02+0.03¢ 0.80+0.02°
Ala RABL 0.90+0.03® 0.93+0.03° 0.85+0.03°¢ 0.820.02% 0.88+0.03% 0.81+0.02"
Ser £ # & 0.64+0.02° 0.57+0.02° 0.58+0.02° 0.510.02° 0.56+0.02° 0.55+0.02°
Tyr B&&8 0.57+0.02 0.4140.01° 0.45+0.01° 0.60+0.02° 0.41+0.01° 0.43+0.01%
Cys ¥ME8  0.09£0.00° 0.150.00™ 0.1620.00 0.19+0.01¢ 0.13+0.00™ 0.12:0.00%
Pro Mt & B 0.700.02% 0.7540.02° 0.62+0.02° 0.54+0.02¢ 0.68+0.02° 0.57+0.02¢
Arg A5 2B 0.96+0.03" 0.90+0.03° 0.87+0.03° 0.83+0.02° 0.87+0.03° 0.82:0.02°
His 28288 0.35+0.01° 0.23+0.01° 0.25+0.01% 0.33+0.01° 0.23+0.01° 0.24+0.01°
Lys #i & B 1.36+0.04° 0.52+0.02° 0.55+0.02" 0.54+0.02° 0.42+0.01¢ 0.47+0.01°
Leu =& B4R 1.20+0.04° 0.9120.03° 0.99+0.03¢ 1.02+0.03° 0.82+0.02¢ 0.84:0.03¢
Val 41 2BA 0.81+0.02° 0.38+0.01° 0.40+0.01° 0.4440.01° 2.04+0.06¢ 2.36+0.07°
Tle 57 & 0.72+0.02 0.50+0.02° 0.55+0.02° 0.57+0.02° 0.45+0.01¢ 0.47+0.01%
Thr 7 #BL 0.72+0.02° 0.57+0.02° 0.59::0.02% 0.59:+0.02% 0.610.02 0.60+0.02%
Phe 7 2 B4 0.62+0.02° 0.58+0.02% 0.61£0.02% 0.57+0.02° 0.52+0.02¢ 0.53+0.02¢
Met &2 B 0.50+0.02° 0.39+0.01% 0.4120.01% 0.43+0.01¢ 0.32+0.01° 0.33+0.01°
NEAA 7.40+0.22° 7.11£0.21° 6.79+0.20° 6.78+0.20° 6.70+0.20¢ 6.34+0.19°
SEAA 1.31£0.04° 1.13£0.03% 1.12+0.03° 1.16£0.03° 1.10+0.03° 1.06+0.03¢
EAA 5.93+0.18* 3.85+0.12° 4.10+0.12° 4.16+0.12¢ 5.18+0.16° 5.60+0.17
TAA 14.64+0.44* 12.09+0.36° 12.01£0.36° 12.10+0.36° 12.98+0.39¢ 13.00+0.39¢
EAA/TAA 0.41+0.01° 0.32+0.01° 0.34+0.01° 0.34+0.01° 0.40+0.01° 0.43+0.01°
NEAA/TAA 0.51£0.02° 0.59:0.02° 0.570.02° 0.56+0.02° 0.52+0.02° 0.49+0.01°
EAA/NEAA 0.80+0.02° 0.54+0.02° 0.60+0.02° 0.61+£0.02° 0.77+£0.02° 0.88+0.03¢

7: NEAA: EXEFIE; SEAA: F4F AL, EAA:

BAT AR AR B FBHEATEFRE (p<0.05).
= 6 FEMEFEAEE TEBRITESFLEIES S

Table 6 Amino acid score and chemical score analysis of cultured and wild large yellow croaker

SF FRE; TAA:

BRABR, RAFHIBRTAHHEAEME,

FILBRIT S (AAS) F174~ (CS)
EAA* Met+  Phet Met+ Phet F44
Ille Leu Thr Val Lys lle Leu Thr Val Lys
Cys  Tyr Cys Tyr
W 08 081 086 078 119 08 093 0.65 067 073 059 092 045 0.63 229
S1 0.59 061 0.68 036 045 0.73 0.77 045 051 058 027 035 042 052 181
S2 065 067 07 038 048 077 083 049 055 06 029 037 044 056 1.83
S3 068 069 07 042 047 0.84 092 051 057 06 032 036 048 0.62 1.74
S4 054 055 073 196 037 061 0.73 04 046 062 148 028 035 049 356
SS 056 057 071 226 041 0.61 0.75 042 047 061 171 032 035 051 3.82
26 ZARBEBAN (0.80 umol/g) F1FFFE A (0.98~1.03 umol/g) IMP &

HIEPTH BRZE IR RE, R ARG
FRIAEE IR A T2 B KR TE - AMP BTG B0 FRIZE R 56 36 A2 T
(), SEEHR, BF4: (0.03 pmol/g) FIFFFES (0.02~0.03
umol/g) [¥] AMP & &E%/>, H AMP 5 IMP K

YAEYIRET R RS 512 ATP FRif4Es%,
ATP [%f#N ADP, FR#EN AMP, £ T REEE N IMP
FHABZ R IMP S S i R kA% R, B4
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AR Sk okt
W T & AT

HH3R 8 AT, AHIT 7T EF AR ANFRTE M AT Y R
# 4 Fp (K. Na. Ca. Mg) FIfEICE 3 A (Fe.
Cu. Zn). HAMmFIFEA T BUR G E Ca>K>Na>
Mg, fHEIGER Cu S/ (0.14 mg/100 g). A
K (301 mg/100 g) & TR A (223~249 mg/100
g), HEREZE (p<0.05); F#JHMA S1 5 S4 LREZE
7 (p>0.05), HEHEFREAEREE (p<0.05).
A f Na GEKTHRESA, SHRBEMEREE
(p<0.05) (S1. S4 BgAM). EfAE: £ Ca (304 mg/100 g)
SE/NTIERM (476~702 mg/100 g), HZEREE

2.7

(p<0.05); FRIAMIAZEREZE (p<0.05). KEMAH
TRFEE, EAMBCE AT 0 R
PERIPE, B S2. S5 4h, Bt Mg & BAR T o751,
SREMIEEFEER (p>0.05) (S1. S4 &AM, B4t
fi Fe. Cu &ty 5385tz R B3 (p<0.05), Zn &
& (074 mg/100 g) B S1 AhEFRGEM %R B E

(p<0.05). k. . BRI ABICE, AHEi
th CEAEPERUREAR TR, AP D RE A TS T
(17 Big, HX PSSR E KAELE Zn:Cu>10 K&
Zn:Fe>1 WP, BPAE ISR 8 Zn:Cu JEFHITE 1.92~5.29,
W. S1 1 S2 f#) Zn:Fe JEFITE 0.50~0.82, I{EEHE
FElN; 17 S3+ S4 A1 S5 [f] Zn:Fe JUETE 1.26~1.56, A~
HAE,

R7 FENMFERABEREHIREE (umol/g BA)

Table 7 Flavor nucleotides of cultured and wild large yellow croaker (umol/g)

AL ATP ADP AMP IMP HR H,
W 0.49+0.01° 0.31+0.01° 0.03+0.00° 0.80-£0.02° 0.30+0.01° 0.28+0.01°
S1 0.43+0.01° 0.44+0.01° 0.02:£0.00° 1.03+0.03° 0.46+0.01° 0.39+0.01°
S2 0.52+0.02° 0.46+0.01° 0.02:£0.00° 0.98+0.03¢ 0.49+0.01 0.52+0.02°
S3 0.56+0.02° 0.52:0.02° 0.02+0.00° 1.02+0.03° 0.50:£0.02° 0.50+0.02°
S4 0.52+0.02° 0.50+0.02° 0.03+0.00° 1.03+0.03° 0.42+0.01¢ 0.53+0.02°
S5 0.44+0.01° 0.52+0.02° 0.02+0.00°" 0.98+0.03° 0.50:£0.02° 0.52+0.02°
i RPHBATAHYEATEGE, REFRIRRAAT S FEATERLE (p<0.05).
*8 FEMFEXRREN MRITEMEREE (mg/100 g)
Table 8 Macro and micro minerals of cultured and wild large yellow croaker (mg/100 g)
8% K Na Ca Mg Fe Cu Zn
W 30149.03°  75.704227°  3049.12°  31.10£0.93°  0.90+0.03°  0.14£0.00  0.74+0.02°
S1 225+6.75°  75.70£1.68*  476+14.28°  25.10+0.75*  1.47+0.04°  0.38+0.01%  0.73+0.02°
S2 249+7.47°  88.80+2.66°  702+21.06°  32.20+0.97°  1.51+0.05°  0.41+0.01°  0.88+0.03
S3 233+6.99%  82.404247°  562+16.86°  28.20+£0.85°  0.70£0.02°  0.39+0.01°  0.88+0.03°
S4 223+6.69°  76.5042.30°  516+15.48°  24.30+0.73¢  0.62+0.02°  0.35£0.01°  0.97+0.03°
S5 239+7.17°  84.6042.54°  692420.767  32.02+0.96°  0.67+0.02°  0.42+0.01°  0.86+0.03

A RPRFERT A AT E R E, REANFIN TR RN EFERTEFEE (p<0.05).

BH bk

3 Zhig

ANFRIFEFEAE AN 1 R R A —FRE, B
RRIAESM S Bk EFRFRIR o WIHER I B AR
FFFRK I X8 28, KOIGER, HRERM
W5, BN AR B A IR B — 2 5, pH B3I .
PPA PR B, g B EE S TR
Fef, WP RIURAE DT SR SRR, B ARRNREE R
i LSFA>XMUFA>YPUFA, WEIGERSE Ca>K>
Na>Mg. FiR&gE R ARN RGHR T IR A K
AR PRI ZE e, R FRIE KB f TR A TR B AR
SR T IRYE
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