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it A 9T o DN AR 5T B 6T R J& 67 )F H (Percifor-
mes), i #HF(Lutjanidae)dy & B 84 (Lutjanus
malabaricus). $RLLH W (L. argentimaculatus), £1
B Bl (Sciaenidae) i) ¥ fE i (Larimichthys
polyactis), WF}(Sparidae)lt) 2 (Acanthopagrus
schlegelii), #5F}(Carangidae)l¥) & & ii(Seriola
dumerili), %% 8} (Scaridae) A 7 45 29 W
(Scarus ghobban), #BHFL(Aphareidae)) 2 HE#R:
AU (Lethrinus nebulosus)iX TR /K £ 1Y Fe A5 557
By . AHERAN .. YR F ' 2,
X9 ) o6 FR AR KU AT T A3 b, DA SR i

Wyt FHERRMESH I,
1 MRS A

1.1 LR

A= T 4 B B (29500 g) . AR (29300
g). BEH(Z1500 g). mRBH(Z2 000 g), A
W £0(29400 g). 2 BEHBIT (29600 g) . 42211
(29300 )25, T20184F4 ) W [ Bk 30 B0 v
Yy, WO ERILIAN 25 je gt e H o

1.2 SLWHZESMNE

K A8 JE BRI T AR AR A, O R H R i EAETRASME T & WEhElEL
x1 EXREFRSMNERE
Tab.1 Methods for determination of basic nutrients
A i H ZIRbriE METT M
test item reference standard determination method analytical instrument
K5& 5 moisture [14] 105 °CIE T ik 105 °CHE I T 1548
&4 crude ash [15] 550 °Crail ) beik I g g
FHEH  crude protein [16] LI E ik 2 H B LI E RUX
FAIET  crude lipid [17] F ISR AR KR
RAE BN Z F & KRR FR FIFME(F), THEAKXSBCEk[21-23].

0.5 g TR BT, A 10 mL& A 1% 5 1Y)
6 mol/LAY 4li 5 R WK 1 minJi £, 110 °C/K fi#
22h, BUEAH, B1mLEELET, 95°CANR
MG mLEE K, #4502 pmK RUEREE I
B4 A7 (0 2 R R B K ff ) o BT A AR
Agilent?ﬁ*ﬁ@%ﬁﬁ(, R P4 . 4848338 nm, ¢
JGEX=266 nm, EM=305nm, F:{ii: 40°C, #zh
H: 90 mmol/LE§#R4H, pH=7.8.

LA MNE Tk S HESouzaE R
Tk, FRE0.5 g(A5 i 20.000 1 g)Z0 48 T 55 ) )
FEah TR VUG IR OB AR A N, HRIA 10 mL
WA TRV W, FASOB T R AR T R AT R, RN
i 52 R LR J5 #% A 50 mLES 045 rh FH MR 4l K o
25, 110.2 pmuK RIS 7 TAE4 °CUKAE T 1
W BT AL A Agilent 7900 H, JBGHE 4 45 B 114K i
AL,
1.3 SEBREFRITEN

o B R T i 2% SCER 201 B Y, R
AR 4 s 1 22 6 2 V7 43 5 20 ol 1 0B A B R O
I3(AAS). fE2ETESR(CS). W T7 A IEIR 48 EU(EAAT)
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1.4 W ENE T

SENBHEFEITRET Y RS ES
B A FRULFEE, BI%UL, M%UL<
100%H},  Fem KU v LA A%, %ULE/N, XU
/s %UL>100%0}, s KU AT %2

%UL = C x In/UL x 100%

A, oRFEAATH YLK S &, mgke; nft
KN H BN R, ked; ULRELLEA L
MR, mg/d; %ULN XS HEE.

1.5 BEESHH

S K4S F Excel 20105 {445 1 54 31, 3f:
K HISPSS 24.03 17 LSDK5 % fl Duncan[X £ & It
B, AR RMEREZE 2 . P<0.05Hf KR
R WE, AU A TERINE B3I E R (0=3),

2 4R

21 BEXREFRS TR
TAPRE K £8 AR 35 1 1.19%20.02%~1.47%%+
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0.05%(#£2), = IARBIKLK /3 & Bk, SDhrl
fily . WAL f ., JRER . R BERRLEUERE | 5% 2 A
R EGRESALEP>0.05); KrEEEST
F(P<0.05), M71.64%+0.44%~80.03%+0.19%, H:
Hh B AR £ Y 5 K R 3 IL T A £6. 25 (P<0.05),
[) it KL R 0 25 i I 3 (P<0.05) i T Hifh 6/ £
XK, BRI O KERES; M &8ER
W (P<0.05), AWM As & Ik T
0.2%, Mg i 7 &5 £ R B JRUBR | IR R B aE

®2 TMBKEEXEFRMO(EE)

PE, I H— M S WL RE D7 7 1K 3.5%~4.5%(fif
FEORT A R AFRIE O v, ARRAFsE s, RETHAR
I 5 BN 4.45%+0.17%, PRI Al A HGE 1 P4
HA oM hy, B REAIBUE A AR 7 & 8 3.20%+
0.08%, F21T3.5%; HLHE H & 7 18.56%+0.29%~

20.97%+0.32%, BN EEmfk, H5F A
00 IR £y T BRE AL I R 22 SR B 3 (P>0.05), 2541

A S
EL Y 6 2 5 B 35 (P>0.05).

Tab. 2 Basic nutrients of 7 species of marine fish (wet weight)

ey ESTEIEN TIN FANGH IR )

%

fp KAy Koy Ll 10 HEA

fish crude ash moisture crude lipid crude protein
DR O L malabaricus 1.24+0.02° 78.56+0.56° 1.38+0.04° 19.78+0.75°
#AEH L. polyactis 1.23+0.04* 71.64+0.44° 9.44+0.29" 18.560.29°
PRHE A schlegelii 1.19£0.02° 75.87+0.88" 4.45+0.17° 20.25+0.21"
wARET S, dumerili 1.47+0.05° 76.23+0.86% 1.80+0.07° 19.92+0.34°
H MMt S ghobban 1.32+0.20° 80.03+0.19" <0.20 18.77+0.53"
SEPRIE L. nebulosus 1.23+0.02° 74.65+0.79" 3.20+0.08° 19.0240.19°
RLLWWE L. argentimaculatus 1.25+0.02° 77.39+1.20% 1.1240.06 20.97+0.32¢

e FSIAE/NG FRER 22 5t .2 (P<0.05)

Notes: different lowercase letters in the same column indicate significant difference (P<0.05)

22 REMBERRZEST

SR I AN IS | 2B LA DL B o 2 A
EARERMEMNEERNE, 7AEK AR
WEAEREEEE . e, 8RO ERN
(17.15+0.05)~(20.16+0.12)g/100 g, 2% F i %
(P<0.05), oy MGl it de s, 77 AU MS R A i O
fiK, 7 & ERSNBNGEAR, SR
MR R A 2R . MR . =R (ER3).

R P T R TR R T BB SR
A% BB bRz —, TR K (25 5 LA
AR A BRI S A B J B R B EN42%0 1,
H2R A P>0.05), LIRS Y S5A
BAE TR IR SR 084%L) [, B B
fl % R (#3). WRAIBFAO/WHORYHARBE L, 4H ik
FIF Y EAA/Y TAATE40%L) [ . YEAA/YNEAA
FE60% LA B, B BT i AP Y, X TR
IR ¥ & T AR, BT RIFMWEAIR,

FoRy S il S R 5 05 B R A SR LU, X
A SR HLA PRI TIRE 1 5 AR B Al i FL
YT R3~3.5, MIFZGR, BEA1~1.5, &

W GE () TR A PR R 2.28~2.49 , %8 k4330 Bl AR
i, DI mim v, 856U Eaird
ATAL, 3K 7RI K A LA S R IR 4H R A
2.3 ALAEFIEN

B P T AR s A LA B SR
ME, HRIEFAO/WHORE I ) 2 F R PF- 73 b 1 15
=R 2 0 B 2R T IR R AT He A, o
TR TR AR 1 R RR TE O3 (AAS) . A IE 4 (CS)FI
DT RAIERIEEL(EAAD) . X TFAASTEr, R4
o A 4 € R (Tep) Ak, 77 A0 ) 06 75 B L R DF
VIRFoE T, X FCSWS, BRELH M
Trp4h, 7R AIICSITAT 3K F0.5(3%4), XEMH
TR K AR LD R SR R A A i, R ) X 7
K f LA ol 2 R (Lys) I AASTE R B0 o, 2
R Lys>K i, R4 LRI a5 R iR, X
PLAASTESr F AR i, [ A2t B30 4 114 2 — PR 61
RIEIRSE AR (Val), HoAb 6ot K fa LA 25—
PR LRI A Trp, DRI Y #qkbm, B
v A 5% 2T R Y AR PR A R
Val, 5 BEGRE 0 1 55— BRI 2 LR R Trp, 4
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Tab.3  Amino acid composition and content of 7 marine fishes (wet weight) %
BH IR AR Ty T A Wi B | fetas HaE S R e AR
items amino acids L. malabaricus L. polyactis A. schlegelii S. dumerili S. ghobban L. nebulosus L. argentimaculatus
EAA HEKE Met 0.55+0.01° 0.64+0.02° 0.62+0.03¢ 0.67+0.02¢ 0.55+0° 0.60+0.02° 0.54+0°"
SERR Leu 1.47+0.15° 1.55+0° 1.71£0.01° 1.74+0.03° 1.47+0.02° 1.55+0.01° 1.640°

FEERR Ile  0.83x0.01° 0.91£0.11° 0.98+0.02° 1.010.01° 0.84+0.02° 0.90+0.01° 1.07+0.03"
KNEER” Phe 0.78+0.02° 0.85+0.03" 0.91+0° 0.90+£0.02° 0.81+0.01° 0.84+0.01° 0.86+0.02°
HEE  Thr 0.800.15° 0.84+0.03" 0.91£0.03° 1.03£0.01¢ 0.88+0.02° 0.85£0.01° 1.09+0.03°

HiERR" Val 0.94+0.02° 0.99+0.01° 1.11+0.11¢ 1.12+0.02¢ 0.93+0.04° 1.07+0.02° 0.93+0.01°

#EER  Lys 1.76+0.12° 1.82+0.02° 1.96+0.03° 2.03+0° 1.75+0° 1.82+0° 1.80+0.03°
BRI Trp 0.18£0.01%  0.17+0.01° 0.19+0° 0.1840.0 0.18+0.01*  0.21+0° 0.13+0.02°
HEAA MW His 0.40+0.01° 0.35+0.03" 0.47+0° 0.57+0.01° 0.384+0.02° 0.46+0° 0.31+0.01°
Walg  Arg 1.15+0.02° 1.03+0° 1.2140.02¢ 1.28+0.11° 1.02+0.01° 0.99:0° 1.20+0.01¢
NEAA BRE®  Glu 2.63+0.01° 2.83+0° 3.0240.04¢ 3.06+0.02° 2.77+0° 2.75+0° 3.02+0.02¢

KEAERE Asp 1824002 1.9240.02°  2.11£0.02°  2.08+0.01°  187+0.02°  1.93£0.02°  2.04+0"

H&m Gly 1.04£0.15°  0.80+0" 1.1420 1.03£0.01°  0.88+0.02° 0.85+0.01° 1.09:£0.03°
WEE Al 1.140° 1.13+0.01° 1.2620° 1.26+0.02° 1.06+0.02° 1.120.03° 1.48+0.04¢
LB Ser 0.70£0.02%  0.73£0.02  0.84+0.03° 0.82+0.01° 0.69£0.02°  0.75£0.02°  0.61£0.02°
EE R Cys 0.130° 0.140" 0.230.01° 0.13+0.02° 0.16£0.01™  0.18£0.01°  0.17+0.01%
W&/ Pro 0.58+0.01° 0.40+0.01° 0.560° 0.57+0°" 0.42+0.01° 0.49+0.01¢ 0.33+0.01°
BRI Tyr  0.63£0.02°  0.66£0.03  0.70£0.02°  0.75+0° 0.58+0.02° 0.68+0.02*  0.60+0.02°
YTAA 17.56£0.06°  17.80+0.07°  19.93£0.09"  20.16+0.12¢  17.15£0.05*  18.05:0.01°  18.71+0.11°
YEAA 7.32+0.06° 7.76+0.09" 8.39+0.06° 8.60+0.08" 7.32+0.05° 7.85+0.06" 7.86+0.03"
YHEAA 1.55+0.03° 1.38+0.03" 1.68+0.02° 1.86+0.02" 1.40+0.01° 1.450° 1.50£0.02°
YNEAA 8.69+0.05™  8.66+0.01° 9.86+0.05" 9.70+0.03° 8.43+0.01° 8.75+0.06° 9.35+0.08"
YDAA 6.64+0.04"  6.68+0.01° 7.54£0.02°  7.43£0.03° 6.59+0.02* 6.65£0.04  7.63+0.08°
F 2.29 2.28 2.37 2.35 2.35 2.31 2.49

SEAA/YTAA 0.42 0.44 0.42 0.43 0.43 0.43 0.42

SEAA/YNEAA 0.84 0.89 0.85 0.89 0.87 0.90 0.84

YDAA/YTAA 0.38 0.38 0.38 0.37 0.38 0.37 0.41

T AFREIREIER, oF RN THAMEM. YTAANGIEME R, YEAANBFLMEMUE, YHEAAN B HEIEMEE, YNEAARKE
DRASER SR, YDAANEREER A S, PN T EREER. FITARNG 7 RRIR %2 7 835 (P<0.05)

Notes: A indicates aromatic amino acid, @ indicates branched chain amino acid. > TAA refers to the total amount of amino acids, > EAA refers to the
total amount of essential amino acids, ) HEAA refers to the total amount of semi-essential amino acids, > NEAA refers to the total amount of non-
essential amino acids, Y DAA refers to the total amount of umami amino acids, F is the branched chain amino acids/aromatics amino acid. Different
lowercase letters in the same row indicate significant difference(P<0.05)

00 W a1 55 PR A 3k R oM R A R + bk A TR Z—, MR EAA S AR (A R
(Met+Cys). HUACSHIFSrbRifERT, 7R KM ARIEOser™ & FEAAFRHE, EAAI<703 /R
IS — PR LR N Trp, 28 ZIRMI AR RMWER AL, EAAIFESOL A FRE M
i Met+Cys, AASHICSH Fh ¥4 45 R —3k . BRME R, 7R K M EAALN77.57~89.04,

EAAIWEPF 2 F RS M E M HiEts BERMERK, HESBE AR, Hhohn
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Tab. 4 Evaluation of essential amino acid composition of 7 marine fishes
FHEIRZFRK  amino acids Thr Val Ile Lys Leu Trp Phe+Tyr Met+Cys  EAAI
FAO/WHO 250 310 250 340 440 60 380 220
X S|
"EE . 292 411 331 441 534 106 565 386
egg protein
Ty LA AAS 1.01 0.96™ 1.05 1.64 1.06 0.95" 1.17 0.98 77.57
L. malabaricus . .
o 0.87 0.72 0.79 1.26 0.88 0.54 0.79 0.56
A AAS 1.13 1.07” 1.22 1.80 1.19 0.95" 1.34 1.20 86.91
L. polyactis . .
o 0.97 0.81 0.92 1.39 0.98 0.54 0.90 0.68
SRR AAS 1.12 L1 1.21 1.78 1.20 0.98" 131 1.19 87.04
A. schlegelii . .
CS 0.96 0.83 0.91 1.37 0.99 0.56 0.88 0.68
TR ARG AAS 1.22 1.13™ 1.27 1.87 1.24 0.93" 1.36 1.14 89.04
S. dumerili N .
CS 1.04 0.85 0.96 1.44 1.02 0.53 0.92 0.65
e AAS 1.17 1.00° 1.12 1.71 1.11 1.00" 1.22 1.07" 82.79
S. ghobban . .
CS 1.00 0.75 0.85 1.32 0.92 0.57 0.82 0.61
SEBTRI AAS 1.12 114 1.18 1.76 1.16 1.157 131 1.16 87.96
L. nebulosus . .
CS 0.96 0.86 0.89 1.36 0.95 0.65 0.88 0.66
AN AAS 1.30 0.89™ 1.28 1.58 1.11 0.65" 1.16 0.98 77.62
L. argentimaculatus . .
cs 1.11 0.67 0.96 1.22 0.92 0.37 0.78 0.57

T ¥R IRBIRIEER, R 3 IR A

Notes: * indicates the first limiting amino acid, ** indicates the second limiting amino acid

WIHEAATR /N, RIABIEAATR K. ¥ NEAATRY
GEROrAT, RN AR FREY . R BEARLE
B . S 0 R AR T RS R A
E AN

24 WHYILEERKRSHT

W) 76 R PR B A IE 8 19 A= BT RE A
FEAH, JFEHANEITHENT YT ELANE
Pyeps ", AR S B RS2 T 9 GH A A
Keh, NWRTTYTESTEES, RAKR
DT H B ITESIN, Fe, Zn, CuEZR5 AN
A RERRE B B M EITR SR,
Y117 T ALY/ BTV ) WS Gl S I L =

AR P AR KAT Y TR ST HREF D
F(P<0.05), KP¥&FEEe, Nag®m2E SR
F(P<0.05), HorfDUSRor 0 5 M 2 8] (I Naty
WERRK, JFH L H ) Na[(2 059.49+9.82)
mg/100 g]. Mg[(54.68+0.15)mg/100 g]. Fe[(5.40+
0.17)mg/100 g]. Cu[(1.83+0.05)mg/100 g+ 44 &
THAbeM a1, AR EEITES, Ca

R AR, BRREREEECa iR, 1A
(44.01+£0.40) mg/100 g, F LM Caty BN
(6.61+0.44) mg/100 g, i E (LT HAh6Fh £1.(P<0.05),
Mg & 4 (35.34+1.14)~(54.68+0.15) mg/100 g,
i eIk . KPP IC 2R 7R IR 7K f0 22 5 A X
BN, 3P R T E P Znt B FHF EE K,
Cult E&F /N, Znt EX 24 L EK &
B RREETAEEZ XY, DR R R
Znd it T HAbeR 4, 2RI Znk IR ;
PR N Zn S Ak, {XR(0.93£0.07)mg/100 g,
Feft A MM T 2 I BB o0 R, W2 M i AlLer
B SN ERGEZ NS, B 6
RN RS, 43510 (5.19£0.06) . (5.40+0.17)
mg/100 g, ALK N Fefy & 0 & KT HAhoFh
1(P<0.05). 7HP IR PN Cugt 75 & 40.03~(1.83+
0.05) mg/100 g, 25 I3 (P<0.05), 25405
TR, T AV A0 T i IR (ERS),

IeAl, BRARBOESEE (1 - DA B TR 5 1Y
WS, B 5mEE  E P AR LI B TR K
Ca/P{H ¥l o BEAR ], A A Ml i,
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Tab. 5 Analysis of mineral content of 7 seawater fishes (wet weight) mg/100 g
TR Loy Wikt B re i T B2 BERR S b AR
elements L. malabaricus L. polyactis A. schlegelii S. dumerili S. ghobban L. nebulosus L. argentimaculatus
Ca 15.33+0.15¢ 6.61£0.44° 15.77+0.06% 12.10+0.52° 13.03+0.03° 44.010.40" 16.10+0.49°
P 201.93+5.50° 239.16+7.33¢ 256.21£5.69°  327.23+527"  255.90+5.48° 321.33£1.65" 268.96+2.21°
K 990.43+1.98° 574.58+10.74° 559.20£9.46°  576.78+4.40° 552.56+3.40° 536.31+£5.57° 846.42+1.69°
Na 909.68+9.02° 42.43+0.03° 2.57+0.06" 13.20+1.19° 49.73+1.76 95.54+4.85° 2 059.49+9.82°
Mg 37.9620.63" 45.18+1.57° 35.34£1.14° 39.94£0.05° 40.35+0.31° 41.29+0.15¢ 54.68+0.15°
Fe 4.64+0.22° 1.78+0.11° 5.19£0.06" 2.02+0.15° 3.01+0.02° 3.430.10" 5.40+0.17"
Zn 5.72+0.14¢ 4.38+0.1" 0.93+0.07" 3.1940.03¢ 2.15+0.13° 1.91+0.01° 3.98+0.19¢
Cu 0.38+0.01° 0.85+0.14" 0.14£0.01° 0.10£0.01° 0.03£0° 0.32+0.01° 1.83+0.05¢
Ca/P 1/13 136 1/16 1127 1/19 1/7 1/16
Na/K 0.92/1 0.08/1 0.005/1 0.02/1 0.09/1 0.18/1 2.44/1
Zn/Cu 15.05/1 5.15/1 6.64/1 31.9/1 71.67/1 5.97/1 2171
Zn/Fe 1.23/1 0.84/1 0.18/1 1.58/1 0.71/1 0.56/1 0.74/1

NafIKAE W A R AL U fE AR, i fiaes
200 e 6300 3 M R 2 P T DD RE I BT R Y, A
oM, HAH I Na/K KT 1.5, LA

Na/Kied i WA T A0 B, ARk S 56
1) 70 1 7K 1 B 55 21 B I Na/KOK T 1,558, Higr
6 g /K £ Na/KI B A1k, FE 6 A Na/K b 418 T 3L
fibfa . MR YEPellettZF PR K il & JL K Fe. Mg,
Zn LA EAE RS, IF H X A Pi/E A E
WRAEAEZn : Cu>10, Zn : Fe>1Hf, *4Cu: ZnW
1:5~1:10, #EHEWEERMELRE. RHESTH,
WOEAD . R BRI Zo/Culk R, 5
PrUE R SR T AU WE 0 A ZoFl Cull 4]
A, LW WM/ . TR K i ZnFNFefd L 4]
R AR BRSO T 152400, HARY/NTFLS, XUt

B JLAPfa 4 Zn : Fe®iZn : CudF M HizE, Hi
AL MY R BEHUEEH3FN AR Zn - Fefl

Zn : CulyI A& =SS PUE R, B BE AR 9 1Y
Ca/P# H At 6 Fp £ 07 3z 30 BEAV(E , 1 e 44 B 114
Zn : FeflZn : CulJ ANHAH, &= EF7EH/EN.
2.5 #¥ITT R R X TR

W) JC R AE WL 5 A 2 R 43P, B
AR o 5 AR 2 A LR i Y — E R E Y TS
T MR ASE, PUARN 2 B2 2 Al
A2 W) B PR T RURS: , I ELXURS: BE & A
g R TR: ) | PS B SRR T NE LN (319 I S WA
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Gy TR N/ RRE Y/ I U 2195 3N A = ]
ULJT &R KB 3P A6 77 ik 76 B Bs b A 5 )3z,
UL 34 55 H A6 1 075 RIE 015 00~ AR
AP AR SRR M e o, ARG A AL R SR DO
TR ERRNFEHR I HA. B, C3%, HTh
T o REERRZBALRGER AT Y TE
HALFENa, K2FooEk, & H Hai E A 6l
JENa, KIWULME, AR HEXfCa, P,
Mg, Fe. Zn, Cu6F LR IHEIT4HT -

AT 38 F A % UL=Cx In/ UL* 100%1 55 1
VIR ive S G o N o 1B N A I N i
AR B BEABEULBE RS LB, S5 2 heH 45 1)
Jird th A AT, ULy w=ULyg ) (R )/
PR ), 23X AN R A i B B 1 £ 1R 1Y)
HIEA RS 5 B G S 00 | R A Uik e R
FEE MBS, IF Bl FHARMRE, &
UAFFE 1) KBS A A5 — 7 114 Jmy BR A

CasC % M KBS 46 ¥/, /N F100%, fx
KRG F8 B 75 Bl R 7.09%~11.74%; Mgl Znit &
TE2~5. 6~17% 24 W8 By B S 15 50 80% A2
F, MXHEE, AEJE AR DL B AR N B XU FE
BORHXTEUIN, 220 Zafy AU 48 $ o 3 80%(726)
Fepl iR CunE, HTE2~5. 6~17. 18~44, 45~
59% A A B B S5 KRV 48 03 4 100%
JEHIEAE2~5, 6~175 X2 B B, fie R XU 5 4
1115224%~295%, HJE V-S4 XU 8 B TE & 43
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Tab. 6 Risk index of mineral elements in different populations
2~5% 6~17% 18~44% 45~59% 604 L F S S|
JoE 2-5 years old 6-17 years old 18-44 years old 45-59 years old over 60 years old pregnant woman
clements  V# Rk PH RA VH BRA ME A M RK T RK
AVG MAX AVG MAX AVG MAX AVG MAX AVG MAX AVG MAX
Ca 2.83 7.09 3.77 9.46 4.13 10.35 4.38 10.98 3.10 7.28 4.68 11.74
P 28.72 35.73 3279 40.79 35.92 44.69 38.10 47.41 26.99 33.58 43.21 53.75
Mg 67.88 88.14 60.27 78.27 28.30 36.74 30.02 38.98 21.27 27.61 29.18 37.89
Fe 39.12 58.03 53.40 79.22 34.25 50.80 36.33 53.89 25.73 38.18 29.42 43.65
Zn 44.58 80.18 48.77 87.72 40.43 72.72 42.89 77.14 30.38 54.65 44.07 79.26
Cu 83.82 295.0 63.80  224.51 30.58 107.60 32.44 114.15 22.98 80.86 — —
e RR ORI E w2
Notes: —. no national maximum tolerance level is established

FlZ W, X 2R T I UOR AR 52 204 8 Cu
LRGBS, MR ®RES, MTFixh
4 $5 B0 AT BT A, DA R AR i B S A S
Eo BRSHT, BRCaMIPITHELIAL, HAbITE A
A B BUSAR N AU A O IR T35 D4R, X
Je N D AFULEAR . POCER 42 10 KU 48 K i
K, WHZEEXPHULEMR, HEEANKZ,
A o oA ) 2 2 I Cust R UL, BRI A iF
RV E A B Cut R MR %, 78
EUENL LN SNVANE R SR S PN o =3 €
FHOGIREFR, RIS 2 XUBS: 8 B, XS I A i
PN (5 QU N

3 iR

Y INAREE 1% X (B BT R 3 TN t=E
Z—, HiWmEAR . % & 22 E A
(3 SR E, i R DT B AN A S IR B
BRI B, AR R S 0 T R
ML R, FEE R L, — A B IR &
HETYREEZEIEMICCR, RRELE 7
MoKt BAEARN KRR, S5, TR
MK M TF AL R 7 . MR O i 2 S
(P<0.05), HLTE & M 18.56%~20.97%, L4104
i S s R AR ORI T O SR R (9.44 %+
0.29%)41, HAth 67 g 7K 1K1 g 15 7 = B3I,
TR WE R R ARAR T . mAE M, |
F AR 7 B A I 23 5 e £ R KU, PR O
TR 2 . AN, MAERKLAR N . MO
R E T ka5 45 R L g Dy
2.53%, FLE13.12%, MAHFR5H)(P<0.05), #

My 9 SR E A  BE, BB AE R I A R B B A A
(Nibea albiflora) LA (4 MR i & & 5 51 8
1.86%H10.91% . HLEE H & 70 51 4 18.57%
17.55%, %5 B Il feoML AR 107 FUOHLER 13 5 40 2% L Y
A AR, R R B T A LA E R
o5 A A BREE LR T BB ) AR R S AT G

— MBI M E R YR BT
T AR KL S 42, MHLTAERZ
[ ) L 1)L B B BB 5 A A Bl AR, X
P T LR A BB Wi e 4, BRI E W
H G, AR T 7R K M Y EAA/Y TAAFI
YEAA/YNEAA L H 345 & FAO/WHO R AH #
i, AASHICSIE A i 4518, X 7K fh L
P LR LA B NART 2, tah, X T BRI
AEm, AVREM, B AW (Oplegnathus
punctatus)®”' . -] JEE & fi (Acrossocheilus hemi-
spinus)POV5E S — R LR N Trp, K8 (Coilia
macrognathos)™ | Z18& 7 J7 fili( Takifugu rubripes)™” |
KHR 4 A8 8 (Thunnus obesus)™ 55 55— 5555 — FR
ZHERR Ay Val, 5AYMIE R 780 K LA FR
FAERRB N HET , R AT HEI Val Al Trp 2y 7K £
A Rk = A B R TR

KM YT R MR FE, TREEBR
K, HorfmEapy i A8 EFEHRRIMA
6], AR A A LT3 1Y 4 # (Argyrosomus
argentatus) ST ZM & E T EMR LM, HF
AT AE A R R 25 5 o AR 1 TR
K AT LA 8 o0 R 22 5 R K (P<0.05),
WRILRT, KFYEERG, HAam & ERK
W HNNa, P, Mg, Ca, WEILEPZn &5
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S LB HEAT e BT, R AR I d5 o B2 AR,
R Zn/Cu, Zn/Fe) ARHIAH , Ca/PLIiZ/NT 1,
AR Y 7 I K A0 LA A o R K
B PR Al 25 R WoR L N [R]OT 2R A [R]— 47 I8 B B XL
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Nutritional components and mineral element distribution and health evaluation
of back muscle of seven marine fishes

LIU Fangfang '’,  YANG Shaoling ', LIN Wanling ", LI Laihao ',
YANG Xianging', WU Yanyan', HUANG Hui'

(1. Key Laboratory of Aquatic Product Processing, National Research and Development Center for Aquatic Product Processing,
Ministry of Agriculture and Rural Affairs, South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Guangzhou 510300, China,
2. College of Food Sciences & Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The basic nutrients, amino acid composition and mineral element content of seven marine fishes were
determined, and the amino acid was evaluated for nutrition. At the same time, the upper limits (UL) of nutrients
were used to assess the mineral elements in fish muscles. Health risk analysis. The results showed that there were
no significant differences in the crude ash content of the seven marine fishes, and the crude fat and water contents
were significantly different. Larimichthys polyacits had the highest crude fat content and the lowest water content,
which were 9.44%+0.29% and 71.64%+0.44%, Scarus ghobban had the highest water content, the lowest crude fat
content, and the crude protein content was between (18.56%+0.29%) and (20.97%=0.32%), the difference was
significant; seven marine fishes amino acid species were complete, and the ratio of Y EAA/Y TAA and
> EAA/YNEAA is in line with the FAO/WHO ideal model, with the limiting amino acids Val, Trp, Met+Cys, and
the essential amino acid index between 77.57 and 89.04; 7 tested mineral elements in fish muscle were rich, and
the content of the same elements in different fish species was significantly different. The average content of K
element was the highest and the difference of Na element content was the most significant. The risk assessment of
mineral elements showed that Zhuhai sampling had the maximum risk index of Cu in fish in the age groups of 2-5,
6-17, 18-44, 45-59 is greater than 100%, which is an unacceptable risk range, and the average risk index is within
the acceptable range. The above results may provide a reference for the deep processing of marine fish and the
daily diet of residents.

Key words: marine fish; basic ingredients; amino acids; minerals; risk assessment
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