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ARHF A = 40 % B # (Epinephelus moara) . #: 7 % 3 # (E. lanceolatus) . = 20 3 # (Q)x #

HWERBS)NERMBREAEHRE)I HERANANEFRR TG RATT 2N TN ERE
R,IX 3 A EALANHE 8BS F] H 20.60%.19.30%F1 20.00% , KL AE BF 1948 25 A 2.60%.
1.60%71 4.30%, 3 F A st & LA RN E 16 fd NEARLE, Lo, 8 aHalANELR L
B AFEAERSGEMEREAERNESELNI N 16.95%., 7.11%F0 6.31%(8 F), #H A5 & 14
AR 17.46%. 7.18%70 6.83%, = & F & 35 K 18.56%. 7.69%F0 7.16%, H b &I 19 4
B B 54 & FAO/WHO AR, 3 FhEse e LA W X4 8 A%y H ik & 28 W I E(F E) 2 51 4
222, 2.57 1 2.60, KIERFLEIT H(AAS)F N EITF(CS)ME, EAB N 3 FhmBE & 5 — R #

MEAER, HEARNE _RIABAER, F4, SHaaANT WReE+E, FETEHU
WeEReE, RETRAUFGERS AIARN, 3HaHEREFEAKERFRNE TGRS

KA

hESES S917.4  SCEkERIGAD

A B E T H (Perciformes) | #5F}(Serranidae) |
A1 B & (Epinephelus), WK PEITEEIRZ 2,
HE RS TR, e A SRR K SR A
KzZ—, HRABMESEFM, A EEBESE ey, Mk
FEHERFEE, £ “WER" 2R, bELERE
MyPE AR EEE U = S R R i S H AR RS, A B

BIRE; AR BERRS; & BOEN
A XERS
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f(Centropristis striata) . 545 f1 BEf(E. malabaricua) .
R A BEAL(E. akaara) i ILIAE 37 B4 -5 TR DG )
(RIS, 2009; K425, 2009; FAHAES, 2008;
T2 4%, 2014; 56 155, 2010, # K855, 2008;
FLFRIHSE, 2016) 0 ARWFFEXT =~ 8CA B, o 4 B
B H 22850 i 2 = e A0 BE A ) RUE 3R gy L TR
MM Y& AT 7o S5, BE N 3 Fia
B A 2 0] 1 5 SR DL AR A5 1T LUUR 38 217 974 5
AP RGE P A A 0 A | W EEEET T IEAS s S dR
i N LR FE 45T B sl o 2t B T 4 et i) F o] 42
I At 5 B A EL S A i

1 MRIERE
11 S

BEABE | = Ip A BE A 1A A S B K
FER R T, By 4 B O IR i 16 e 48 1 R K™
BHEABRA AL, FBCABEAEE 10 B, 25
REAK . =80ABEOE AR E M (340.50£12.50) g
IR A (21.60£1.23) em; ¥ A4 BE AT AR E N
(297.05+14.60) g. VIR H(20.10£1.50) cm; =&
A1 B A7 $4 K B M (320.60420.48) g, FIHIEK K
(21.70+0.53) cm,

12 HmihiE

FE S 28 MS-222 FREE S, DU iR FAR R, Uk
FJe ), R A [ ST AR N A AR T R S UL
PRE S o LA VIR A LU BITR &, FHEL SRS REBLERE |
RS, HE-40CHRMTARRRIEE- . NIAAZIRER
1T 8 T AR RS U AR B R HEA TR, B AR
K 2 ¥ o

1.3 WiXmESFE

IR Er i R P B TR 22 (GB 5009.3-2016) 5
TRATINE R SR 550°C EiA4E72:(GB 5009.4-2016);
LA A& 24 A Bl R ERI(GB 5009.5-2010)
W 5 ARG & 5 R R [ 225 (GB/T 5009.6-2003)
M5E . FFREBR I E MK HE GB/T 5009.124-2003, {ii ff
H 57 L-8800 A Z FE PR 4 Hr A 2 . R GB/T 5009.
(13, 14, 87, 90. 91, 92)-2003 FI GB 5009.93-2010
Ty 0 5 A5 A A
1.4 EF&BEIENFIE

Y5 FAO/WHO 1973 4E i 00 & L FR PE 40 A 1
H 2 (Pellet et al, 1980) 1 & il [y 25 Bl B B F2 5
B DA G T4 RS B A I A IR AR, 1

3 B BEA A E LR VE I3 (AAS) . AL F I3 (CS) R
R A F ). AR -
_ Al A B P SRR A SERR £ i (mg/g N)
FAOUF SR AR T2 2R & (mg/g N)
_ A (B SRR S SR £ (mg/g N)
R EE AR 1 PR R R SRR A i (mg/g N)
o, EERR A AR T A P E R 1 = A
IR O R (mg/g N) =
SIS % (BEFE)
HAEAS Y% (B
F B S B2 R (BCAA) 5 05 1 iR A AL TR (AAA)
LA (B4, 2014), ASINF
F=(4 5 +50 SR+ 5750 2R/ (R TN A R+ 1% 24 TR)
15 HBELESHHN

3 ol #0257 L BRI DR B AL TR 5 ILPAL AR i
AT AR AR 9P 3 {6, {1 Excel 2013 1 fF4L
SR o

2 HRES

21 HAEMREFZRSD

3 Fa B E R E R LR 1. a80hA
BEAf | ey £ B A0 8 A B L TP oL A A
MR 20.60%. 19.30%7F1 20.00%, HLIE 7 12 & 4 31
K 2.60%. 1.60%AH1 4.30%. ey A 5L K
SyE bR, N 77.10%, 80 BEAUH A7 BE AL
W2, 439R 75.70%H1 74.40%. 3 R4 BEAa LA Y
Ry S A 3R 1.30% . 1.10%F1 1.20%,

22 NMAREBRAMS®FUEN

221 RABRAEFE 3 i Bk LA R A
AR 5 485 SR L3 2 3 iy B AR A LA SR AG I HE 16 Fif
wOLEAIERR, WA 7 FL T E LR (Thr, Val, Met,
Ile, Leu. Phe il Lys). 2 Fl > 0h 75 23R (His F1 Arg)
7 FhIE LT E IR (Asp. Glu. Gly. Ala, Tyr. Pro
1 Ser), Hirf, 280 BE 0 & LR BB LA & 1)
16.95%, i@ IR TN 7.11%, PoFHFAILRS
e 2 FEIR 53 ) o5 LA 6 5 1Y 1.59%F1 8.25% #%
A7 Bt S B S LA B LAY 17.46%, 0 2
RS S maa BAANT, N 7.18%, bty @ik
iR 5 Ak o 7 2 LR 4 i o LN BEEE Y 1,57 % Al
8.71%. = Je A Bt ILIN 2 LR S il 18.56%, wh
T BIEIR | Vb T5 B IEIR AR 06 T5 2 FER & 1 4300k
7.69%. 1.67%FH19.20%. 3 Fify BEA AL oo 77 & 3

CS

x6.25x1000
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Tab.1 Nutrients in muscles of 3 species of grouper compared with some other economic fish species (%, wet weight)

FliZs KAy HEA FAg i s E = DU
Species Moisture Crude protein Crude fat Ash Reference
RECAP E. moara 75.70 20.60 2.60 1.30 A
BAlF OBt E. lanceolatus 77.10 19.30 1.60 1.10 A3
~p At E. moara(Q)xE. lanceolatus(d) 74.40 20.00 4.30 1.20 AR
kS4Bt E. fuscoguttatus 77.10 18.80 2.20 1.16 KR, 2009
SPGB E. malabaricus 76.63 19.14 1.41 0.99 B R4 2008
WKL Cichlasoma managuense 76.00 18.90 3.00 1.73 IS, 2012
AR E. akaara 73.27 19.15 427 1.33 MREREE, 2010
i gkss  Plectropomus leopardus 79.30 17.60 0.90 1.80 G4, 2014
B pH  E. fuscoguttatus(?) xE. lanceolatus(d)  75.55 19.95 2.29 1.24 FBRYESE, 2015
L AR E. septemfasciatus 74.10 19.60 2.70 1.70 TR, 2009

x2 3MARGINRERARLDE(%, BH)

Tab.2 Amino acid in muscles of 3 species of grouper (%, wet weight)

RALR mE AP B O B =B
Amino acids E. moara E. lanceolatus  E. moara(Q)xE. lanceolatus(d)
HER Th 0.75 0.91 0.99
AR 0.88 0.87 0.91
FEHIR" Met 0.56 0.57 0.59
FRER T 1le 0.83 0.88 0.96
SR Leu 1.62 1.54 1.67
HINEIR"® Phe 0.89 0.69 0.73
TR Lys 1.58 1.72 1.84
KEHAR" Asp 1.69 1.98 2.15
HHER Glu 1.06 2.61 2.73
HAm" Gly 1.53 1.05 1.04
A" Ala 2.03 1.19 1.24
AR Tyr 0.61 0.59 0.63
&R Pro 0.36 0.56 0.63
25 B Ser 0.97 0.73 0.78
HE RS His 0.53 0.39 0.43
KA Arg 1.06 1.18 1.24
R MR Essential amino acids (EAA) 7.11 7.18 7.69
JEhTT R ILFR Nonessential amino acids (NEAA) 8.25 8.71 9.20
L TF R IR Semi-essential amino acids (SEAA) 1.59 1.57 1.67
R Z JEMR Delicious amino acids (DAA) 6.31 6.83 7.16
M HEMR Total amino acids (TAA) 16.95 17.46 18.56
S BEE IR Branched-chain amino acid (BCAA) 3.33 3.29 3.54
FEBAILR Aromatic amino acid (AAA) 1.50 1.28 1.36
Weaa/Wraa 41.95 41.12 41.43
Weaa/Wieaa 72.26 69.84 70.75
Wpaa/Wraa 37.23 39.12 38.58
F(BCAA/AAA) 222 2.57 2.60

TR, R n T ’%ﬂ@a UREER IR, TN SCEERIER, 0T E IR R
*: Essential amino acid (EAA); & Semi-essential amino acid (SEAA); *: Delicious amino acid (DAA);
*: Branched-chain amino acid (BCAA); *: Aromatic amino acid (AAA)
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TR 5 A L TR 1) EE A (Weaa/ Wran) BIAHIE 43 51K
41.95%., 41.12%F1 41.43%; LFRMERGIELFE
FETR 5 1 1) B AE (Weaa/Wgan) » 705128 72.26% .
69.84%7F1 70.75%. R4 FAO/WHO FYBEAHMIE, J5i
B B, B R 1Y) Weaa/Wraa N 40%
Zidi, Weaa/Weaa 75 60% L4 (AR SCEE, 2005), H
I, 3 Flofy BEf LA & IR A 4L e AN A5 A L B
PRELR, HAEREA R r ik, B TR &
B8

YA AN ARRT N AR S B e, N
2.03%, HIKARELHAR1.69%). & H(1.62%). i
TATR(1.58%) o By 47 BRE A RN 2 0 A BEAA LA P ) 2 3
PRI IR SR & i it 2 (2.6 1% 2.73%), HkE R4
ZAPR(1.98%F 2.15%) . Mi2dMR(1.72%F1 1.84%). FE%
FR(1.54%F1 1.67%). 3 Tl BEL LA Fp & B R A & 3

FRYRLLT 4 Fh. Bl . 415k . 2R AR
2.2.2 WU sk E R IR R GE HR 4l 2 1 TP
WbriE, 4 3 Fofr BEa LA th b 5 2 SR & e 4
B i AP TS E LR 1) 2 5 8 (mg/g N), THEH 3 Fh
A B LR A b T LR 1) AAS AN CS 43 H (35 3).
M3 3 04, bR, AAS & CS MiriE, 3 A
BE £ 1) 5 — BRI PR Z R Y N AR, A IR
FEFRIY J 8RR o 2~ B0 B L DA P b T R I R B 2
ARG ATRIS, HAb#S A TH AR AAS BT
WARTF 1. P CS WiniE, mnataBRaEARN CS
/N, 044, HALK LT EILRE CS ¥IKT 0.6,
2T A0 BRE AR 2 e A BRE A UL A H 0 R R R PR AR A
figsh, HAbS LT EILIRA AAS WL KT 1,
CS HJRT 0.6, P F ik 3 Fly BEAA AL P )00 7 24 3
RSB w, LR X A A

*3 3MARaNmheFaEERARTMN

Tab.3 Evaluation on essential amino acid components in muscles of 3 species of grouper

I . Iy i B
SO B W TR ~lefi
FAO/WHO W&EE E. moara E. lanceolatus E. moara(?)~E.
Wit B EL R e o ' ' lanceolatus(d)
Bssential o Mee o P T FIE, HIER,
. . gg protein N 5 SNAE"
amino acids standard standard E\%iﬁj\ﬁ AAS CS E‘\%Eﬁﬁ AAS CS E\%E%ﬁ AAS CS
Amino acid Amino acid Amino acid
mass fraction mass fraction mass fraction
FhaE R Thr 250 292 228 0.91 0.78 295 1.18 1.01 309 1.24 1.06
AR Val 310 411 267 0.86% 0.65% 282 0.91% 0.69% 284 0.92% 0.69%
HEER Met 220 386 170 0.77% 0.44%* 185 0.84% 0.48* 184 0.84*% (.48*
FEER e 250 331 252 1.01 0.76 285 1.14 0.86 300 1.2 091
ZHE R Leu 440 534 492 1.12 0.92 499 1.13 0.93 522 1.19 0.98
b T A A A
AR+ 380 565 455 120 0.81 415 1.09 0.73 425 112 0.75
Phe+Tyr
#E R Lys 340 441 479 1.41 1.09 557 1.64 1.26 575 1.69 1.30
411 Total 2190 2960 2343 2518 2599

T NS — IR AR &2 IR 5L

Note: * means the first limiting amino acids; & means the second limiting amino acids

2.2.3  WLP EfeR R IR BR 2 R &2 05, &
LA B S AR = e A B 3 FhAa B LA
Hh R Z TR 1 & 1 430N 6.31% . 6.83%F11 7.16%,
53500 5 B IR S (Wpaa/Wraa) 9 37.23% . 39.12%F1
38.58%. = L0 A1 BEFa JUL IR 110 e R 2 L TR v AT R 7
R, M 2.03%, HIKARZER(1.69%). HAR
(1.53%) . #FEFR(1.06%). ¥l 1 B F 2 £ B fa
JUL A P i B 2 B 1R i 1 v (IRHE P 2 — 20w, B
RS EE, 9N 2.61%H1 2.73%, HIR KL
ZIR(1.98%F1 2.15%) . TNZR(1.19%F1 1.24%) . H &

2(1.05%F1 1.04%)-
23 THTLERZESH

3MAREMPLATT YFOCR S EILE 4. Wi
JCR PN K & Efm, 430 4450.00, 3766.50
F1 3490.50 mg/kg, 7E=8CABRMAHS ARG
H, R Mg(1210.50 AT 1335.00 mg/kg) . Na(579.50
Ml 554.50 mg/kg). P(203.00 FI 183.00 mg/kg).
Ca(115.50 Fi1 175.00 mg/kg); FE e A BN,
HWK A Mg(1137.00 mg/kg). Na(904.50 mg/kg).
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*F4 3MARENAYT YRS E(myke, EH)
Tab.4 Contents of minerals in muscles of 3
species of grouper (mg/kg, wet weight)

R ?:fi?ﬁ %ﬁfﬁﬁ Pay sy %]
Mineral elements Bt Wt E. moara(?)~E.
E. moara E. lanceolatus lanceolatus (3)
i K 4450.00 3766.50 3490.50
£ Na 579.50 904.50 554.50
5 Ca 115.50 193.50 175.00
% Mg 1210.50 1137.00 1335.00
P 203.00 162.50 183.00
#i] Cu 0.10 0.15 0.35
Bf Zn 3.34 4.87 3.10
£k Fe 2.89 1.95 3.08
fil§ Se 0.41 0.21 0.30
fifi Mn - - -

0 SRR AR

Note: — denote undetectable
Ca(193.50 mg/kg). P(183.00 mg/kg). i tEh, ¥
J& Zn (W& f e, 40318 3.34, 4.87 1 3.10 mg/kg,
TR 8 a B A alnd, HKH Fe
(2.89 1 1.95 mg/kg). Se(0.41 F10.21 mg/kg). Cu(0.10 FI
0.15 mgke); fE = kAWM T, HIK A Fe
(3.08 mg/kg). Cu(0.35 mg/kg). Se(0.30 mg/kg). 3
A BEAALA A Mn BE TR HBR .

3 itie
31 EMEFHS

0 2 E SR (B A e I 32 2 i LA v 8 A
e B S e 1) o ARBFIE T 3 o BEA LA HoRL 8
& B A, 20 3R 20.60% . 19.30% . 20.00%,
I T AR S A BE A (SR K 4258, 2009) . g A BE
(FRIAEE, 2008) ., IR 7K A1 BE £f1(Cichlasoma managuense)
(EWEEE, 2012), 7RSS A BEAGREREE, 2010). 5940
£ 55 % (Plectropomus leopardus)(Ji % 4+ 5, 2014)55 £
A B E A S &, 52O IHA B0 (CE PR
45, 2015) LA A BE (R D4, 2009)%5 40 BE A (14 LR
I AR (R 1)03 Flhof B A0 LA Aok B 0 B9 5 4243
Wk 2.60%. 1.60%F1 4.30%, 7E— LN, fik
WLIAI IR I 1 25 5 5 PR 0 B XUBR S22 IEAH DG SE 3R, IR 7
HE 3.5%~4.5%EA RAFA9IE O E D5, 1991), Ui
M = e A BE S s BT AT =& . AR e
3 BRI B & i E BRSO
B K S, Hidh, maca st ln P E A &
SR AW, s e B LR S AT

32 SEBARSEFMER

321 &L i R B SR E Y
fiX, FEEBHTHIr & @M ARS &8, 753 F
AT BEAE LD TP ARG I 16 R DL R, LR A
EAMZEK, 2900 16.95% ., 17.46%F1 18.56%, Al LA
B, AR AR E RS, S &R G
4 T4 5 A0 BEF.(E. fuscoguttatus)(14.72%) . 45 &
BE (Plectropomus leopardus)(14.4%) . #}H7 41 B
(E. coioides)(14.80%) (i Hi ¥ 5F, 2016) . IR/K A BEHA
(15.74%) (HE 1355, 2012)55 22 Fl 1 BE £ JJL A 1Y 2 R R

N
N=N
B,

ARWFGE R I, =804 BEA LA AY 22 0L T = R
S, HAEKEREED 11.98%. WA LI
S A0 TR PR BRE R, LA TR B A A B B e
MVERT, A B TGRS, Mg B kme e, Sara
B 2 e A B0 0 LA ) 3 R 450 2 A S R i
S A R MR 14.95% 1 14.71%., B AR
FEN ARG U g e i v e i B 8 T I AE R (P P iR
4, 2008), 2S5 M4 AR 2 Fh A 3G PR
YA B A IR (K B AE, 1988). 74, fH
F—HRAY S, ABFFE A 3 Ao B fa LA ol R Y
HERE)WEE, 28N 1.58%., 1.72%F1 1.84%, H:
AAS Fl CS ZME ¥ B 1k FAO/WHO F7 i FAY 245 25 1
FrufE, ERTER 1.41~1.69 5. FoEE RS Y
B, MR — A LR 2R —BR
FIPE IR (13 R A%, 2012), Hlt, 3 FhaREfmaiyn]
Shy ] RESR AN LA R 32 B T 5 | R A o A R B A S
JE (R EAT DUTF R D0 BT A A L6 (R R A
2013), 3 Fa Bt fa MU AR SR+ E, B A R
(B IR R VR, S NI I SR A TR TR
322 RAKLBmE KRR FEN FAO/WHO H3 4% 2%
LI 5 IR T R (FAF I BE AR P )il T
AR R BE Y PE 3 AR E(AAS) . WS H RN 2E
IR AT, B R B AR A2 b
(COKIMRFIAE, 2011) —FH B 12 AR RIEE &P
RAIEMRE FFMEM EZIEhR . TEARMFTR T, 3 FA B
o L IR H B 45 22 R RN AR R A , A BE R 1 AAS
PRk T 1 BREEmRS, HAbE RN CS 1
KF 0.6, UiBHIX 3 FlfBEAI ] LI NS4 BEF &
5T IR , H 2 SE IR i A MR s o AT 3R
Toit &L AAS i8S CS JbrifE, 3 Ff BEfa Y55 — R
il P S B R 35 Sk B R, 5 R 1 S R 4 hy 1
fi. DAL, FEXT 3 Flof B b A Tim 3% ok & i TR,
FANGINGX 2 Fhdh Ty BIETR , REfg Ut — 4 A B
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1) 81 PR TR

0 PR ) B 5 TR B PR AL A v f R R R 1 4
TERIRE o 3 o B AA UL R 2 R 1Y 7 e 43 i
N 6.31%., 6.83%F1 7.16%(F 2), BEREAILRR P LIS
R A BE fe i, 3 R BEA LA P RS E R & A
A 1.06%., 2.61%M12.73%., HILATLIAE S, 3 fih
BEAn LA R R B S B, Hoh, B
BE Ao LA o e R R R A B, HAE R A i i
Wo B, =B B R B SERE R TR

3 Fbofa Bt £ UL A R %) S 2 JE R (Val L Tle Fil Leu)
A3 G S LR MY 19.65% . 18.84%F1 19.07%, X
BER IR T B . R R IR 50 F IR A IR
FEAB AR R S (F) e NFIHFLSh i F E7EIE % 1%
BLUF A 3.0~3.5, TS AZ BT, WIRER 1.0~1.5,
R, SCBER MR 0T FiRY7 IR AL (B 348, 2014),
3 MaBEaLAR F AR 222, 2.57 Fil 2.60
(# 2), YT AEAFIESZ B KF . B,
3 A B £ UL PR X T A Ty b Sk B R A T S 3
iR, HA RAE P EE R

33 FMERTERARTMN

W) 5 T 2l S 5 A RHT BRI & 45 R A A
TR, AEFRFALIARS 35 e R AT o AR T K
Na, Ca, Mg, P, Zn, Cu. Fe, Mn A Se 3t 10 Fg"
YT E, BRigdEITE Mo R AN, HAbw Y5
JCRBA K 3 Fea BEARY LA R K& i,
K] DL A A AR TR %) 1 Al 77 R e 22 LAY %) 7 38
PE, FEWHHUAB B, Na fl K —FE, S 5401k
SRR, ER S KBS A EEM . 3 R Bt
WLA ) K/Na 4350k 7.7, 4.2 F1 6.3, Ui 3 Bl &
g T E AR E Y . K ol LUEHE Na iOHERR, fE
2T RO/ Q11| K= 3 i (1= S N 3 911D S S T
K & 3 5 14 3 Fh oA B A 8038 A v A B0 1 A8 0
BEEH. 54, X3 FABEANLA A Zn F Y
BANEE . Zn XYL+ EE, JLEE Zn &35
GRESIRE ST, SHERE R E R = SR
ARG BRI At Al b E &2yt E,
JEHIE KA Zn, Al AU HOE LRI E 1Y Zn,

XS, LA A EE e B, 3 A B
e LA R A L 451 0.57. 1.19 F101.96, 1 T H:
s, Fit, FERCHRR SR, FEER
TRk B S EL B o S Ak, 3 oA BRE £ LA BB H
Jr9Ih 32.8. 32.2 1 8.9, BRI 1.2, 2.5 Al
1.0, #% 18 Hill 1 Matron 48 H 19 “ BREALHE AR LAY JT
R, HAYSIRMERSYL”, HXFEPuE &

KATER HE>10 JBEEk Ee>1 B91E DL (Pellet et al,
1980), LTI Hl, =l ABAaNLA A Cu, Fe. Zn
Fo U] A A R . 2 80 BRE £ R8T A B UL R Y
Zn GEHLIEE T Cu Fl Fe, MMM Cu Fl Fe AW
W, FEOHEBAARE., FHit, EEHX 2 faBm
i, T 7E R Cu Fl Fe MBRA Ml =& BE 72 /0 WA .

4 it

3 P BEfa ¥ A 0 R s HUIR D B A
& A R K s, LA R A 28 5 4 HOV-
U, DT EFERR A TS FAO/WHO FEAER L, 2
BE S IER 5 97 7 R & FE R B9 He 2 4230 1 R K
o, GEEIR . T R SR R R 2 LR Y A
1, ULHAARI ST T Y 3 id B £ X S R i 58 B 3R
MER R AR, MRIE AAS il CS, 3 Fifa Bt
WL A B4 55— PR P 2 S R 1 o R R, & — PRI 2
SR B . 3 P B LA RS 2R Y5
JBE, AR TR YR,

Bing XW, Cai BY, Wang LP. Evaluation of nutritive quality and
nutritional components in Spinibarbus sinensis muscle.
Journal of Fishery Sciences of China, 2005, 12(2): 211-215
(MBS, 2R E, ERPF. shAemmae L s R 5
ERRPEANY . HFEKERRE, 2005, 12(2): 211-215]

Cheng B, Chen C, Wang YG, et al. Nutritional components analysis
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muscles. Progress in Fishery Sciences, 2009, 30(5): 51-57
(R, BRl, EEIBE, 5. L BEEILPE IR 4B
RN, b BEE R, 2009, 30(5): 51-57]
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Analysis of Nutrient Components and Evaluation of Nutritive
Quality in Flesh of Three Species of Cultured Groupers
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Abstract Grouper is an important global, marine economic resource. As a low-fat, high-protein edible
fish, it is in high demand, and thus, its supply is not adequate to meet this demand. In order to improve the
muscle quality of the cultured grouper and provide basic data for the development of compound feed, the
nutritional components in the muscles of Epinephelus moara, E. lanceolatus, and E. moara (9) x
E. lanceolatus (&) (hereinafter Yunlong) were analyzed and evaluated by routine biochemical methods.
The results showed that the content of crude protein in the muscles of the three grouper species were
20.60%, 19.30%, and 20.00%, respectively, and the content of crude fat were 2.60%, 1.60%, and 4.30%.
Sixteen common amino acids were detected in the muscles of the three grouper species. The content of
total amino acids (TAA), essential amino acids (EAA), and delicious amino acids (DAA) in wet-weight
fish flesh were respectively 16.95%, 7.11%, and 6.31% in E. moara; 17.46%, 7.18%, and 6.83% in
E. lanceolatus; and 18.56%, 7.69%, and 7.16% in Yunlong. The proportions of the essential amino acids in
the muscles of three grouper species are all in accordance with the FAO/WHO standard. The ratios of
branched chain amino acids to aromatic amino acids (F values) in the muscles of the three grouper species
were 2.22, 2.57, and 2.60, respectively. According to the amino acid score (AAS) and chemical score (CS),
the first limiting amino acid of the three grouper species was methionine, and the second limiting amino
acid was valine. In addition, muscles from the three group species were all rich in minerals. Potassium
levels were the highest among those of all macroelements, and zinc levels were the highest among those
of all trace elements. Studies have shown that these three species of groupers are high-quality marine fish
with high nutritional value, which have good prospects for commercial exploitation and utilization.
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