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ABSTRACT: Objective To compare the nutritional composition of 4 kinds of Larimichthys crocea from different
sources (3 species cultured in Ningde, Wenzhou, and Zhoushan, and 1 species captured insea area of Zhoushan).
Methods The nutritional components of muscle in 4 kinds of L. crocea were quantitatively analyzed. Results The
moisture content in muscle tissue of L. crocea caught in sea area of Zhoushan was significantly higher and the fat
content was significantly lower (P<0.05), while the crude protein and fat content of L. crocea cultured in Ningde
were significantly higher (P<0.05). The content of Mg, Se, Asp, Glu, Lys, total essential amino acids, total amino

acids, total umami amino acids and total bitter amino acids in the L. crocea caught in Zhoushan natural sea were the
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highest (P<0.05), while the content of Zn was also the highest and significantly higher than that of the L. crocea

raised in Ningde, Fujian Province and Wenzhou, Zhejiang Province (P<0.05), and the content of Cu was significantly

lower than that of the L. crocea raised in Wenzhou and Zhoushan (P<0.05). The fatty acid, saturated fatty acid and

unsaturated fatty acid content of cultured L. crocea in Ningde, Fujian were the highest (P<0.05). The proportion of

total polyunsaturated fatty acid/total unsaturated fatty acid content of harvested L. crocea in Zhoushan natural sea

area was as high as 78.6%, and the total content of eicosapentaenoic acid and docosahexaenoic acid were

significantly higher than those of other cultured L. crocea. Conclusion

There are differences in nutritional

composition of L. crocea from different habitats. L. crocea caught in natural sea area has obvious advantages over

cultured L. crocea in low fat and high content of mineral elements, delicious amino acids and polyunsaturated fatty

acids, while cultured L. crocea can increase the content of protein and total fatty acids.
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2020 4 9 H~2021 4 6 J [HIILRAE 40 (3 R BAAFE N
AR TR AR NDYZ) 10 43T 2020 4E 9 A
WBE, TR BRI S A R LR SR K 3 fa b
AR(WZYZ) 10 By HOR NSRS . P FHARE B S) T 2020
10 JTUSCE, A5 E AR SR IR OK AR IR E; Wi LAt
WIFFFE R E REA(ZSYZ) 10 G5 (7= b S LB A 4) T
2021 4F 6 JTUGAE, SR FHVRZK IFE A R I 3245 S LL i 7 vk
T R A FEA(ZSYS) 10 13T 2020 4E 12 AWK Tl
FE R K = i Sk B ta iy, 203 RO By H B AE db 4
30028, ARZE 122°42 (AL AR, JEE T T
KIS i el % 8 G 0 2 A B A IS K A= )
SEEE, KBTI 400~550 g/4%, 4K 22~30 cm, HX
BEERE L AT VKIELARF S5 7E 6 h W PLE FISE R
1.2 SKIGYER

AL204 BV T RFCRE 0.0001 g, i HEERE-46H)
LAV PR/ 1)), DS-30HL #8057 35 KT 146 (1 T —
EIR A H0); K-350 42 A 3L R A X (L Buchi A F);
Agilent 7900 HBGHNG SR TR BTG (3 B R A FD);
L-8900 4> H Sh&E IR/ (H A H 3723 w]); 450GC KA
B GEE LR ).
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EZ b b BRI A E ) MR E
135 &ILER AN Z

17 FhE SRR & R FH GB 5009.124—2016 (& i %4
B ZARUE B Z SRR A E ) E

FRIEEA EARE S gl 41 23/ 8 T4 40 2H (Food and
Agriculture Organization/World Health Organization, FAO/
WHO) 42 ) i BEAR A 0, B 2 2 1R 4 Bl v b 5 2 2 1
(essential amino acids, EAA)Rit/23 JE R St (total amino
acids, TAA) (SEAA/YTAA)TE 40% . DhT5 & MR B im/AE 2
7 2 FL TR (non-essential amino acids, NEAA) & & (Y EAA/
YNEAA)TE 60%LA F ()& FHum (A 7B 30T A, 4%
Z:2% k(161 19 A S 2 JE B 1T /) (amino acid score,
AAS), AR ILH(D).

anse HREIRTSRGRER R

FAORLR A T A IR it

1.3.6 ZdE4aE

B RS SARRALL 3 OPATINE 25 3R 12
HFIR, WA E AFENIZIIERLL 10 A2
SRS R O 22 2275 o SR ] SPSS 23.0 Ff 3 £iie it
T ZE J5 2240 H7 (one-way analysis of variance, ANOVA)
il Duncan K B0 FL AL, P<0.05 WA M2 F Ak 7t .

2 HER5HH

21 —REFRS S
M2 1 AJAL 4 FPoRIR KKy, K, HEAS

BT 73.72%~79.94% . 1.10%~1.19%F/1 15.84%~18.02%,

Ferp R oy S AR REAS LG B M 22 57 (P>0.05), TiFHIL A
SRR A 15 DR B £ K o3 BRI A T AR A R B o

A W T A 3 oK # 4 (P<0.05). HETFRIEK
B 220K AR A RDRE, T B R R K R e
it AR U, AN IR A ARV S R o R
ErEAMZE AR R R T A G IR AT A R SR A A
RS . 4 PR BRI 5 1.87~8.73 g/100 g,
bt T AR IR A R BRI i A 3 R R
1(P<0.05), X171k 8.73 g/100 g, 3% 5ok A R B 45
FE T PR R IS S 7.9 /100 g AL SRl E SR
VSR K B NI o IR (P<0.05) . ZEMRAR M) sk
i £ 101 R e OV £ S UL A AG I Fp s 2 B A £ Y
FLRR T & B AR TR a2, Xl e S5 AR A4 KT
KA ST 128 Zham i R AR 3 AR 7 R
EPE G, T A SRR R B ORI AR Y, AR
WX, 2 A AR AR, AR FARIAL R, I M4
SRR B s shas Ak, HoA 7R L B ER, BEs I FEAR,
REZ T RIENT, TROKMAE i AL T2 FF kg, Wi
Wa L TEShAS R, MR — A T A SR K
B 5 T AR VAR 1 K B

#1 FREREAEBIAT—RERRS (=10, LUEE)
Table 1 Nutrient content in muscles of Larimichthys crocea from
different sources (N=10, wet weight)

EiE7n NDYZ WZYZ ZSYZ ZSYS

KAT/%  73.7242.23° 75.65+4.05°  74.9+1.24° 79.94+1.36°

KA % 1.1240.02  1.17+0.82  1.10£0.05  1.19+0.051
MEH/% 18.02£0.91° 15.84+1.22° 15.95+1.79° 16.35+1.14°
HEHE a b b c

8.73+1.78" 4.4242.37° 5.87+1.65° 1.87+1.33
/(g/100 g)

T A7 ) B AR B3R 28 5 .35 (P<0.05), T,

HEAb, AR FRFE AR T 4 B 22 5 o 2 3 pAN ] 7
DR BB TR 22 S N R . H AT [ SR B iR
v 1R A R A DA 3 AR TR AR R O (7 92.8%),
TR 8 £ TR SR ATROK AR O (i 85.9%), 1
WIFAFRFAERAL S 7.92%, HAhy F M FRARAR DY, Ko
A0 O S R A A AT R T, BEPR DRKEE R N TR
AR GOK RE R B B AR SEANE X, HA R
DiLIE, TEF S M KA DR BN S R [T B e
AR —E B RARIRL, B ORI St o £ ) 58 AR SR 2
RIRRE . 32 H AT P 72 1 i L 5 DR 37 0 4y £ A5 R
JESEBURSE IR, R SR P IR G & ARS8 4B
FRUKEE /N S5 E TG FEDRE, DRI P AR RE S 19 O o £ 5 )
PEVRHEEA G P — B2 TR B fh, GOKIMARIRFE R
T RIRUAH b 78 S22 A5 Sh M PR DR g T30 3 36 P A
FriH o B BN TR ks 25 B A 2B SR B R
AN R
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R/ plve Sy S RPN LA Cm IVYNE ] Y Aw e N
B | BRRERREE AR AT A R — KB SRR, A
WEFERI T 4 FRoRIERE AN R 11 F5 PmE GE 2).
4 FpsleiE R LATE Na, Ca. Cr fil Mo & b, AHH b
I ETEE R (P>0.05). Mg TEEM S RESHES
Sr AN FRA R B AR LR R i, 3 S5 A 3
Tt YRR f0 /77 S 35 25 5(P<0.05), AR T HEIRFE K A
K & BACT AL B RIS B K3 .(P<0.05), Fe &g
R TR N SR K #1(P<0.05), Co &t WM TIR

PN B LU PRI S5 K B #.(P<0.05), Cu &t i F R T IR 33
FERH A (P<0.05), Zn & i B LT ILFR5E K B ARS8
Py K #1(P<0.05), FHil A SRR P Kt Zn R
FE T TR FRA R # £1(P<0.05), Se & E MM T
FoAth, 3 Fleili K £6.(P<0.05), 25K A SRSl B K
f7E Se. Zn FETYOERAME HFERKEATMERT, A
] X KA Y oe R & w22 5 S5 A A A S )
JCR S22 T, W5 AN R R R KB i ke 22
FEAE IR o th T B SR R S i fE S 250 Ehn
®, TRSENTT YRR,

®2 FREREAREIATTHTRESEN=10, LUEE)

Table 2 Mineral content in muscles of Larimichthys crocea from different sources (n=10, wet weight)

YR NDYZ WZYZ ZSYZ ZSYS
Na/(mg/kg) 902.24+403.75 804.60+203.21 791.34+225.47 929.26+204.69
Mg/(mg/kg) 282.54+15.82° 207.28+30.49° 299.15+89.26° 364.23+31.62°

K/(mg/kg) 2885.92+489.53" 2946.18+438.42° 3084.87+380.07% 3689.11+721.63
Ca/(mg/kg) 103.28+26.71 120.34+176.13 140.50+103.23 105.5+147.83
Fe/(mg/kg) 3.60+£5.21° 13.19£12.08* 3.95+7.65% 7.78+3.45%
Cr/(ng/kg) 144.90+83.56 210.26+68.45 189.32+121.65 173.48+110.56
Co/(ug/kg) 2.19£1.36° 4.59+1.16° 4.98+1.56° 3.67+2.94%
Cu/(ng/kg) 84.13+£34.16" 516+£369.15° 104.25+56.48° 98.64+79.48°
Zn/(ug/kg) 4052.16+394.56° 4528.84+795.46° 5565.49+684.12° 5670.16+498.16"

Se/(ng/kg) 297.16+86.94° 329.48+99.87° 279.35+110.46° 498.13+76.48"
Mo/(ng/kg) 2.96+3.64 2.7543.71 1.56+2.15 3.14+2.48

23 HEBEESEFITEN
23,1 WUHRAR B R AT

4 FhOR R K B ARG 17 FhalSE R, (O I% 7 Rl
TREFR, 2 PR T EILRA 8 FAE L THE IR, S =
B & BN R S IR A AR A R & =R, XK
HANLAGEE AR . 3 3 AT, 4 FloRIE R L
W YTAA . YEAA FIYHEAA M K 3] /MK W3 H
YTAA>YHEAA>YEAA, 11U A K16 83 8 K & fa i
Asp. Glu, Lys, YEAA, YTAA, YFAA FIYBAA ¥ 3
P HA 3 F(P<0.05), TSR AL K i £ 9 Ser 1%
R E VS T HADL 3 FORIE(P<0.05), M FRAH R EE
YEAA. YSAA FIYTAA W EPEALTHAL 3 FokHtfm
(P<0.05). Z5HFHH A SR 1 A 7 K B #0405 i K o £ fif
WRZIEIR (5 L o i, DRI 19 SRV 5 R o 101 JRR e o fi
2%, XWATRES AR KRB T EE ML
IR SERIRER O, 115 A SE R A K A
AR
232 RABE RS IFN

Xk R LR /55 B R AL R (branched amino acids/
aromatic amino acids, BCAA/AAA)RE NS B 21y fd FEdR
bR, 4 FhSIF R H0KYBCAA/YAAA 18 2.07~2.37 Z i,
BT A2 3.0 AR AR MEPH AL S8 FAO/WHO [ BRAR A,

*3 FREREEREENRSPEERERN=10, LUEE)
Table 3 Amino acid content in muscles of Larimichthys crocea
from different sources (n=10, wet weight)

HIEER NDYZ WZYZ 7ZSYZ ZSYS
Asp** 1.87+0.02°  1.78+0.15°  1.95+0.08" 2.33+0.32°

Thr* 0.85+0.02°  0.67+0.07°  0.87+0.04" 1.01=0.17°
Ser** 1.13£0.52"  0.74+£0.06° 0.81=0.05" 0.92+0.15"
Glu** 2.75+0.54°  2.49+0.27°  3.10+0.09" 3.81x0.58"
Pro** 0.37+0.01°  0.29£0.05°  0.36+0.03° 0.54+0.14°
Gly** 0.8240.01°  1.13+0.08°  0.91+0.08" 0.96+0.14°
Ala** 1.11£0.21°  0.92£0.06°  1.15£0.25" 1.34+0.20"
Cys**  0.08+0.01  0.08£0.02  0.06+0.03  0.10+£0.02
Val* 0.88+0.15  0.86£0.17  0.93+0.14 1.08+0.16
Met* 0.61£0.04"  0.50£0.07°  0.63+£0.02* 0.75%0.11°
Tle* 0.86+0.04°  0.95+0.06°  0.90+0.03° 1.05%0.16
Leu* 1.55£0.02°  1.15+0.13°  1.61£0.06" 1.92+0.30°
Tyr** 0.67£0.03  0.77+0.06  0.69£0.02  0.87+0.16
Phe* 0.74+0.09°  0.58+0.06°  0.79+0.05" 0.89+0.13"
Lys* 1.65+0.02°  1.36+0.14°  1.68+0.08" 2.01+0.31°
His® 0.40+0.04>  0.81£1.07°  0.43x0.03" 0.47%0.07°
Arg® 1.13£0.07°  1.47£0.13"  1.16£0.06" 1.36+0.20"
YEAA  7.14£0.13°  6.07+0.15°  7.42+0.11° 8.72+0.09"
YNEAA 10.32£0.05° 10.47+0.03° 10.63+0.10° 12.69+0.06°
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2k NDYZ WZYZ 7ZSYZ ZSYS
STAA  17.45£0.12° 16.54£0.09° 18.04+0.16° 21.41+0.14°
SFAA  4.62+0.04° 4.27+0.08° 5.05+0.03° 6.14+0.11°
YSAA  428+0.11°  3.75£0.12°  4.10+£0.07°  4.77+0.08"
YBAA  6.17£0.04*  6.32+0.06° 6.45+0.09° 7.52+0.11°
YBCAA  3.29+0.17°  2.96+0.12° 3.44:0.24° 4.05£0.32°
YAAA  1.59+0.14°  1.25+0.09° 1.66+0.10° 1.90+0.17°
%;/S:: 2.07 2.37 2.07 2.13
/ZZT%X?% 40.92 36.70 41.13 40.73
/z%iﬁw 69.19 57.98 69.80 68.72
0
/ZZT?X?W 26.48 25.82 27.99 28.68
(]
/ZZTSA%% 24.53 22.67 22.73 22.28
/ZZT}XX),/ 35.36 38.21 35.75 35.12
0

AT R IETR (essential amino acid, EAA); ** R |E il A LR
(non-essential amino acid, NEAA); &} Wi 24 JE R (half essential
amino acid, HEAA); IR Z( L2 (flavor amino acid, FAA); FHIRE
HEIR (sweet amino acid, SAA); IR Z(FEER (bitter amino acid, BAA);
7 4 %4 L R (branched-chain amino acid, BCAA); 75 & & 3L 2
(aromatic amino acid, AAA); YTAA HRAIER K& YEAA AT
GHTR A YHEAA SR Z AR B, YNEAA JEmE 2
HERR B YFAA NEIREEER S (Asp. Glu); YSAA HFIIRE
FERR S (Thr, Ala, Gly. Pro Fll Ser); YBAA Jy ik & JEHR M &
(Ile, Leu, Met, Phe. Val, His fil Arg); YBCAA A 355 IR &
H#(Val, Ile. Leu); YAAA J35 &2 ILMR M (Phe. Thr),

BT Y EAA/Y TAA 7E 40%. YEAA/YNEAA TE 60%
PLERE TR EAPY, ik 3 T, BRIBN SRRt
fIEAh, T EsRgE . JHLFREE AT A SR K
)Y EAA/YTAA FIYEAA/SNEAA 4¥5II7E 40.73%~41.13%F1
68.72%~69.80% 2 [1], SHULBTHE 1, RP 4 Z( Bl V- MU R4
U 4 FloRIER B LA ZIERRALNN AAS W3 4, fRdT
TlEFEAE . FHLUFER AL B SRR 2 — PR 4L
LRI Val, TRMFRFERH A — PR ILRN Leu, 4 F

IR 5 IR GIPERILIRII N Met+Cys, X 5584k
EPORFFREE AL BRAREE T SRR K B A Val Sb, 4 Fh
FIEKFAN AAS IR TF 1, H Lys ?Eoks, KM
WLA A Lys &I~ ZSYS>ZSYZ>NDYZ>WZYZ., F
11 SR IF AR 0 Lys SRt AN R 8 [N, »of
DS ERERH, 2% MR DA Lys, 1&
e NATH AL & B R A BE 7.
24 FERAEEEE S

4 Bl AR A1 LA AR AN Y 20 RIBEWIAR, Hod 11
Tl 7 G U5 BR (fatty acid, SFA). 8 52N 4 i i iy B2
(monounsaturated fatty acid, MUFA) . 10 FlZ A0 F1 5 i iR
(polyunsaturated fatty acids, PUFA), #4lE % 5 W A1,
C16:0(M R T I BATE) . C18:1n9c(IlIfiR) . C22:6n3[—+—
Bk 7SR (docosahexaenoic acid, DHA)]FI C20:5n3[ 1 Hk
TR (eicosapentaenoic acid, EPA)J& 4 Fl K8 M LA Fh 3
HENERERENIRR . FHU AR KMt Cl6:0
A1 C18:1n9¢ & i B (L F At 3 Fh oK 2 £a(P<0.05). C16:0
FAHEm AR AR, R B T B 2 45 v H 4 AR
B BP9 C18:1n9¢ JE AMRL T E SR YIIR, BEdE
HEE PR BT A7 A RE L, S — D H A AR IR R 2% B B
YR AR ML N T BE R, TR o B — A R
TR, ] 354 K B A0 e AE— a2 e 1 5 w50 G T R 1Y
BRME. fERHEMAPY | 26802 Kyl
WLP Ao DU 1A S RIS S . e 7 AR R rp FA
SFA 1l UFA &5 24 1 2 5 THA 3 FioRi, X 5B 1)
B WG & A Sl B SRR £ X B # h SPUFA/SUFA
di He i ik 78.6%. DHA F1 EPA J& n-3 Z A AN, G
00311 = N L Al 11 o9 A A DA 1 (11 W SO 142
ik 4 | B | HOOHEIH | BRI Rk i g 00,
4 FhfeE K 1K) EPA + DHA &M RN ZSYS>NDYZ>
WZYZ>ZSYZ, JFili B SRR K8 f EPA+DHA & &
A 3 AR A, BB AL B AR B R B A
TERR R AR R, A RATIMAR . Pk . i
Sy Ik ok R B A L R TR B B R O

T4 FRERBAEBLEREEITS AAS (=10, LUEET)

Table 4 Essential AAS in muscles of Larimichthys crocea from different sources (N=10, wet weight)

EAA FAG/WHO NDYZ WZYZ ZSYZ ZSYS
EAA AAS EAA AAS EAA AAS EAA AAS
Thr 250 295 1.18 264 1.06 341 1.37 386 1.54
Lys 340 572 1.68 537 1.57 658 1.94 768 2.26
Tle 250 298 1.20 375 1.50 353 1.41 401 1.60
Leu 440 538 1.22 454 1.03 631 1.43 734 1.67
Tyr+Phe 380 489 1.48 533 1.61 580 1.77 673 2.04

Met+Cys 220 239 1.08"™ 229 1.04™ 270 1.23" 325 1.48"
Val 310 305 0.99" 339 1.09 364 1.17° 426 1.347

T * A — BRI PERUERR, + 50 — R e
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*5 ATEBRIFEARSAA T AEHEELERM (=10, mg/100 g, LURET)
Table 5 Fatty acid composition in muscles of Larimichthys crocea from different sources (N=10, mg/100 g, wet weight)
il NDYZ WZYZ 7ZSYZ ZSYS
C10:0 0.58+0.05" 0.39:0.04° 0.40+0.01° 0.45+0.22°
C12:0 0.28+0.05 0.24+0.01° 0.25+0.10° 0.130.06°
C14:0 20.70+0.85° 4.61+1.30° 8.53+5.37° 3.26+2.75°
Cl4:1 0.40:£0.07° 0.39+0.16° 0.2240.18° 0.11+0.03°
C15:0 3.96+2.71 1.54+0.17 1.03+0.42 0.57+0.56
C15:1 0.38+0.18 0.22+0.18 0.23+0.11 0.30+0.20
C16:0 448.00+183.10° 183.00+£158.00° 175.00+123.00° 80.30+94.66"
cl1e:1 32.30+43.20 34.10+28.40 33.90+20.30 15.90+17.50
C17:0 6.30+0.85° 2.04£0.31° 1.83+0.41° 0.93+1.24°
C17:1 3.630.46 1.41+0.34* 1.024+0.19* 0.63+0.58"
C18:0 71.50+52.88° 41.3£23.40° 32.50+29.90° 7.84+9.28"
C18:1n9¢ 131.00+38.60° 127.00+38.1°* 118+59.30° 34.70+40.13°
C18:2n6¢c 17.4+1.94° 51.40+4.21° 80.00+39.00° 1.13£0.314°
C18:3n6 0.45+0.30 0.49+0.30 0.43+0.78 0.18+0.26
C18:3n3 4.97+3.74 6.14%3.54 7.92+3.78 2.58+5.43
C20:0 5.00:£0.28° 0.89+1.13° 0.78+1.18° 0.50+4.74°
C20:1 10.10£5.16° 5.49+1.04° 6.62+2.64° 2.76+1.10°
C20:2 2.58+0.18° 1.76+0.14° 1.42+0.61° 0.41£0.37°
C21:0 0.18+0.15 0.21+0.16 0.30£0.15 0.10£0.13
C20:3n6 0.88+1.12° 0.51+0.39° 0.38+0.24° 0.25+0.48°
C20:4n6 50.40+66.68" 3.57+1.10° 3.23+1.15° 2.40+2.05"
C20:3n3 3.60+3.53° 0.84+0.34° 0.38+0.11° 0.40+0.1°
C20:5n3 36.20+0.85" 24.30+5.10° 12.00+7.47¢ 50.506.50°
C22:0 2.98+1.62 3.64+1.47 3.82+1.63 2.19+1.10
C22:1n9 7.98+1.45° 0.47+0.24° 0.48+0.36° 0.45+0.31°
C22:2 0.30+0.28* 0.41£0.14° 0.50+0.11° 0.25+0.16*
C24:0 4.03+5.87° 2.010.38° 1.35+0.23° 1.03+0.36*
C24:1 14.145.94 2.16+1.44° 2.93+1.53° 1.96+1.92°
C22:6n3 111.00+£21.20° 91.30+19.50° 81.90+16.10° 150.00+17.80°
TFA 990.18° 591.83" 577.35° 362.21°
TSFA 563.51° 293.87° 225.79" 97.30°
SUFA 427.67 351.96 351.56 264.91°
TPUFA 227.78 180.72 188.16 208.10
YMUFA 199.89° 171.24° 163.40° 56.81°

g iR (fatty acid, FA); AR FIAE AR (unsaturated fattyacid, UFA).
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