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IHW?, EAMY, E LY, FRED, KEHRY,
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(1. A K 7= B2 HF AU K= B T A, RO PR TR S R R NI, IR H &
2. H BINFA Y SEARERLEE, WA ESEw- B RELRE, LR &S
3. BRSPS & b, L 201306;
4. KIEWHRZK=HEmSER, LT KiE  116023;
5. MR AKEHIRAF, AR KM 261400)

266071;
266200;

WE: oA eHe. B e RER T RBIA T F KL #AT 04 0 & RTF N,
hEFRE SRS R AR T R R R, RAE AT, KEERARE,
MIMERANMAFH AT EE MEH. K24 EUREAER. BHRMIOMT 4
TENAREEEHATUNERITN. zXEHE. BE T HERER“TAM LA
i P AE A S EDA K 19.6%. 184%HM194%; 3H e A AMEE. YFAELRY
B.OLEALBI Y. Bk ALT LB 5 (15.54%. 14.72%. 15.99%). (6.86%-
6.41%+ 7.04%). (75.19. 74.93. 77.96)F1(5.57%- 5.3%. 5.73%). 3F @ BE f AL A & H g
B Al H4.2%. 10.1%F04.5%, B k+E, FTHEAREN S T MR
B, HLABFLERIETRETE. SHRERABNATT A TEMNLEE, SHEETZE
K. Ca. Na. Mg. PFfaSf{ &0 %Fe. Mn. Cu. Zn. SeJHfAH, HFHLx“E A3
#Na. K. Cugr g E, AT TEZLERETXREAZE., AREAW, =G
B, BT ORERERTARABERMS LT L, WAEH, ARLFAERELER
B, tMANEAR, AREAERENTHRERR, H7HTEMLFTL, ZEAR
BEANENRREARRARF. EFLX AWM E —BERERFTNEGETHERE

AN, BIE—EH LM
KRz aste; B ae; 2x
FEDES: S 965

A1 B A0 53 A7 AE FACHT R AT T 355 7 R 7Y
s, DEOMGAER, RPN PRIE RS |
BRER, W) RIEREWTR, &—MEiy
2K R, VMR R, 20154E A
BEFAHEF IR 117 593 t. FRAEE 2100 000 ¢,
H Hi A BE 55 5 & Bl 32 B o 80 BE A (Epine-
helus moara) . 155 A BEH(E. fuscoguttatus) . #Hilf
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SEARERE: A
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SO B A S S A A IR R B, R AT
H5~32°C, HERHRER, 81 kAl 1K300~400 g,
TR 36, SR A B Y e A B
F A AR PG I, 8 RS R 22~30 °C,
AR PR R, LT A K F)1.5~3.0 kg,
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20 A K #)5.0~6.0 kg', K ATRIRK =4
2.7m. 440.0 kg, A BEfAEPERBERE, T
WA N <BE T, 2R e L S A . B
AMETMAARKRESR, FAEE VBN A5
s, £ ARAIE P oLz - E R, B
A BB TRRE T 5 = 800 BE 1o 0 0 7 24 58
Rem e BEFEA K | i RN R S5 45 T 2 R
T ZIT By AR, YA A DL AR K
450.0~1250.0 g, F14700.0 g, HeEjE7EE NN
W)~ FR5E . M A m B e AR AR m sy
B, ACA BT A0 BE A ) LA B 3R R O R
HER ARSI N 1~20% 350 47 BE LA B 57
gy, RBIEIR . BRWIRR . BT A E T R Al
WK m AT T b LR SR E VR, %
S8 Shy 3 Ay B0 A A Ak ) AT o R R TR 2 B
WHORL, I A28 S A= e B A S P St —
HET SR A AR E B T AR

1 MRS IE

1.1 SSIEMR

ST A B SEM B BOK PR A BRA L, A
] JR 50 A MF 0 2= B0 BE | 05 0 B = 2
A B () A B ()AL TR e e B
3P A BE AR AR Y SR AR R) 0 ) % 07 =2, B AL AS
R, HRTTERR ., PRI R arcA BE045 em.,
B A 40 em. 2458 “mIE” 38 em; P
KT =8 A B a2.1 kg, $#H A BE2.4 kg
TIPS kg
1.2 MEF®.

Vg S 0 A 5 RN R R S B, U A
WU, 43008 34~ A B A4S S A 3 BB AN R LA
BA, WMEiEys, ATFERAsNE . &
At b G0 R (B R R 3 AR S (. ML A
B I AE K jeltec2400/24604 [ 3l & EAX (it
MR 2N /I A2 (K 35 GB5009.5-2010)", H
i 105 5 R FH K E A #2722 (GB5009.6-2003), H
Soxtec 20554 H 2l JIg 5 W a2 A3 (Fty B 4F R FEA
TN ET, KAy FHB180 1L 3 b (Fi [ 4 1o A 2
A ) T K AL 22 (GB5009.4-2010) 0 5", K A&
R 103 °CH Mt T4 (GB5009.3-2003), H
ZRD-A7804= H s K 1A I e " LR &
(A0 22 R FH AR /K i s Ab R, MK GB/T 5009.124-
2003, R4 A & IR 531X H 37, L-8800%1 2 it
PR 3 AT A ™ A 0 R D MK 38 GB/T 22223 —
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2008, KB, FHIEE LR A R 7890A A
A s W R A T 2R A H AR
B HEAAGR00RY IS 3 OB EE T, KR GB/TS5009.
(13, 14, 87, 90, 91, 92)-2003 77 il =",
1.3 EFNMEMITEN

AR A TR T R IR 1 O (%)
A v R R IR 1 2 v i (mg/g N), AR G
A R A 2H 2/ L T AR 4 41 (FAO/WHO) LAY
B v R A SR V43 bR R X PN X8 R 2R I
FR BT . R B A S R VT 4
(AAS). fb2=1F53 (CS) L 75 & L R 45 B (EAAI)
HEA:

AAS = FFIF & H LR & 2 (mg/g N)/FAO
PR B 20 FE R 75 2 (mg/g N)

CS = f5 P8 F & FE R 7 2 (mg/g N)/ 4= 7%
TR P [ A LR % B (mg/g N)
Arf, @RS EEE SRR AT AR ZwE,

AR T B (mg/g N)=NLN &I A 7%
1 x6.25%1 000/JL A 85 T 1Y B 40 % &

EAAI=[(1004/AE)x(100B/BE)*(100C/CE)x ...
x(100H/HE)]""
K, e LTHRAERNE, 4, B, C, ..
HAHE & U A 2R & &t (mg/g N); AE,
BE, CE, ..., HEN&XSHEE A BA X R A9 L7
A HTR & i (mg/g )P,

2 4

21 AEAEFKS

3R A e NN E SR, HER SR
G 9h = B BE £ (19.60%)> 9% 58 = e BE”
(19.40%)> Bt 41 BE£0.(18.40%); KIS D7 2 143 )
R T A BEAR.(10.10%)>A4 58 “ = L BRE”(4.50%)>
=B BE(4.20%) 5 Ko & O30 O = B BE
0.(1.50%)>4% 28 “ = o BE =47 41 BE40.(1.40%) 5
IR R R B B0 BEL(T4.70%)> 2 38 =
BE”(74.30%)> 71 1 B 1(69.40%) . 45 R ER,
ol IR TS R, w800 SRR
FI RO FUK G &R, A8 B 4 H 37
W EaEh . SHMATFaRLE, 2w
TeBE oK o3 & AR 2B AR, ML R 1D
EFam T2 MadE, WR/KA B (Cichlasoma
managuense) . . A B KEZGE(Scophthalmus
maximus) . F)E LS (Plectropomus leopardus) .
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i W 58 1 (Glossogobius giuris), K (Larimich-
thys croaker)fJé % % A fi.(Oreochromis niloticus)
8, RSB AEREGED.
22 [EBERMEFNENITEN

3 A B A£G IR A I 1o AR,
FETRP LT F IR . JX & R (Thr) . W% R (Val).
EHEFMet), Sese@ MR (le), 5EAM (Lew), KN
AR (Phe) HUf 2R (Lys); 7TRhAE LA AR . K

l‘jkﬁﬁ/‘*(Asp) BREMR(Glu), HAMR(Gly). N
12 (Ala). 223 R (Ser). M Z BR (Pro)Fl & % iR

(Tyr) 2R T LR - ?ﬂa@é(Hlsﬁﬂﬁﬂ@ﬁ
(Arg). 3Fh 7 BE A B A R TR
zsizﬁf”(ls.99%)>z:§ciﬁﬁfﬁl(15 54%)>Hi i £1
BEA0(14.72%); SR EETR & B W 4258 = e e
(5.73%)> 2= 8040 BEA1(5.57%)> 85417 £1 B £

®1 UARE. EHFARERAR“TLHR"SHM
ZFBXNNA—REFRI LB EE)
Tab.1 Basic components in muscle of E. Moara,
E. lanceolatus, hybrid “Yunlong grouper”

and other fish species (wet weight) g/100 g

HEH HRRDT Koy Kay
crude protein _ crude fat ash moisture

“ECABEM 19.6 4.2 1.5 74.7
E. Moara
Bt AP A 18.4 10.1 1.4 69.4
E. lanceolatus
FAZ B 19.4 4.5 1.4 74.3
E. MoaraQx
E. lanceolatus3
L HBE 19.6 2.7 1.7 74.1
E. septemfasciatus
F A P 19.14 1.41 0.99 76.73
E. malabaricus
37 43! 19.95 7.69 1.01 75.55
E. fuscoguttatus 9 x
E. lanceolatus&
WKA B 18.9 3.0 1.73 76.0
C. managuense
HRLAE 20.16 4.9 1.21 73.11
Pampus argenteus
G 16.76 0.91 2.25 79.92
G. giuris
R 18.9 1.7 1.0 78.8
Liiza haematocheila
WL 18.96 1.56 1.23 76.33
C. undulatus
K 17.1 1.61 1.03 79.06
L. crocea
PN 17.72 0.57 1.16 76.55
S. maximus
SIS fy 17.6 0.9 1.8 79.3
P. leopardus
JEEZEZE |5 15.38 1.75 1.07 80.85
O. niloticus

e RPEHIBMEAREMELS R, R

Notes: The data are mixed results of three samples, the same below

(5.3%); Woiis E@IEMR T 5 AL~ B (7.04%)>
75 BUA BEA8.(6.86%)>His £1 BEA1.(6.41%) 5 b &L
HEIRIEE(EAAY L= R BE”(77.96)> =80 A
BE71(75.19)> 47 41 BE£1(74.93), 4550 WK, 28

R P DA IR & . SR AR S . W
TR G EUNDTFRAERES YRS, &

SUa BRIk, kA B ARk (R2).
3P B LA Y 6 T IR, S
IR AASTR /N, 25— PRI HAh A
FR W AASTE 4 ¥ K F0.83, CSHERH KT
£2 TURKE. BEAHRER
RZCRABEEBRER

Tab.2  Amino acids composition in muscle of E. moara,
E. lanceolatus and hybrid “Yunlong grouper” %
oo OB WA hy;;iﬁfﬂg
amino acids E. Moara E. lanceolatus N
grouper
REZHR  Asp 1.66 1.55 1.7
R Th' 0.71 0.67 0.73
Y5 R  Ser 0.95 0.92 0.99
BEEE Gl 1.29 12 133
H& i Gly 1 1.05 1.06
WEE Ala 1.62 1.5 1.64
HiE g Val' 1.01 0.98 1.05
B Met' 0.6 0.55 0.61
FRER 1l 0.65 0.61 0.67
SEME  Leu 1.93 1.77 1.97
MR Tyr 0.52 0.48 0.53
RN Phe 0.8 0.74 0.82
WaERg  Lys' 1.16 1.09 1.19
HER His 0.42 0.42 0.43
WER  Arg 0.97 0.92 0.99
% % Pro 0.25 0.27 0.28
YDAA 5.57 53 5.73
YEAA 6.86 6.41 7.04
EAAI 75.19 74.93 77.96
STAA 15.54 14.72 15.99
EAA/TAA 44.14 43.55 44.03
DAA/TAA 35.84 36.01 35.83

. NIRRT %ﬁ*ﬁ@& YDAA:BEIRE LR & .
zEAA PDFEERIER SR, BAAL UHEIERIEH. YTAA: &K
éﬁﬁxfﬁ&?kﬁ@qj%ﬁﬁﬁﬂ, Mwﬂ
Notes: " delicious amino acids, " essential amino acids. Y DAA: total
delicious amino acids. ZEAA: total essential amino acids. EAAIT is
essential amino acid index. ) TAA: total amino acids. Tryptophan is
destroyed in the acid hydrolysis, so it is not detected

http://www.scxuebao.cn
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0.48(#3). SFAO/WHOM| % 1Y fie MK FR B Y 2743
FRfE e, 3R A B LA P AR . A
R, AR, RANAMRAMBEARSTRES,
AASHI R T 1, B TFAO/WHOPE /M 20 4 BL R &
o 3FA B, 2238 m B A U T A S

®3 mgAde. BERAReR

FRVF o fie i o Wb BTG BU(EAADE T )
EHPUEFRMENTE HIERZ —, ERUNGE
BB T B IR S VbR e o OB 3T A7 B £
EAATY HAl 22 3% (0 28 AT LU (2 4), 45 R R
Fob s @AM A B TR 2R ATk

KR “n P FRERESITN

Tab.3 Evaluation of essential amino acids composition in muscle of E. moara, E. Ianceolatus and hybrid “Yunlong grouper”

ZOAR O A AP
UL MEEA/ FAOPA i E. Moara E. lanceolatus hybrid “Yunlong grouper”
arﬁino ‘aci s (mg/gN) (mg/gN) AASVES> CSi¥4 AASTFS> CSiF4 AASTESY CSVTF4r
egg protein FAO score mode AAS score CS score AAS score CS score AAS score CS score
mode mode mode mode mode mode
:ﬁ‘fk@i 292 250 0.91 0.78 0.91 0.78 0.94 0.81
R
:;}fk@& 411 310 1.04 0.78 1.07 0.81 1.09 0.82
BB+t
) 386 220 0.87 0.50 0.85 0.48 0.89 0.51
Met+Cys
B s i
;;; A 331 250 0.83 0.63 0.83 0.63 0.86 0.65
BLERR
LA 534 440 1.40 1.15 1.37 1.13 1.44 1.19
Leu
KRR
iz 565 380 1.11 0.74 1.09 0.73 1.14 0.77
Phe+Tyr
iﬁ}\]?@& 441 340 1.09 0.84 1.09 0.84 1.13 0.87

*4 ZYARE. BEEARBREZTEREAHE
HEAEREHSHMEF LMK
Tab.4 Essential amino acid index in muscle of E. moara,
E. lanceolatus, hybrid “Yunlong grouper”and

some other economic fish species

Hn A A
species EAAI species EAAI
P A iR 75.19 WK 74.84
E. moara C. managuense
B P 74.93 R 63.88
E. lanceolatus G. giuris
YA 77.96 HBfh 59.63

E. moaraQx L. haematocheila

E. lanceolatus 3

B R 82.38 R 63.93
E. septemfasciatus P. argenteus

b8 S| 77.21 JERZEZE (it 62.35
E. fuscoguttatusQ O. niloticus

E. lanceolatus3

FI B by 78.2 PNl 62.1
P. leopardus L. crocea

2.3 BERTERZA AR

3Fp A B Al AR Y SRR DU 19 R R . U
5 SR i 1 R T 14 RO M AR R, e v B
AR T RR TR, Z AN FI G B R 7R, 3% A
B A LA HP AR AR D R (SFA) & £ Ry BT A0 B £
(42.96%)> 2 80 A1 BEFL(37.97%)> 74 58 “ = R BE”

http://www.scxuebao.cn

(33.79%); A FIE T R (MUFA) 7 28 4258
“HIEBE(28.48%)> 7 BUA BEA(26.11%) >4 41
BE£41(25.40%); 2 ARG i R (PUFA) & 1k 7%
LB (29.60%)> 25 U BEA(23.81%)> 847
A REA(21.62%)(F25).

FAE o B (AR R AR 7 R & e s, 1
FURE B R & e Ak o BRAELAG IR 07 R 20 A ad 7 22
T E A PUFA/SFA LGB, I56A 4 e 5 1] 1) 4 77
5 M0.4057 AT BEMA | S5 A7 BE AR LA R 38
“IBEHY 4 5 0.63 . 0.50F10.88, T
HEFE(H, FIA3FP A BE 74 FAE IS IR (bR v

24 TYIRKEMETERER

3B B P Y TR, SH
WOHOUEE . BG. . BE L BEMISMRUE TR
oo BB OBEL NEIARR L, HoPahe & i
G390 R 2% 58 < e B> Bl A BE AR > 806 B
i, BF L BRI RN RO O B> A B>
mECAREM, B, B, O, BEE RN Z8A R
A>T R RE > A B, B A R
AL B> 80 B = a0 BEfa, 4551
BN, RAZCREBERIE . B WS R, 5
SMLFE PITCR & R T ACREAR Z [ (K 6).
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BE A BR 46 AR

Tab.5  Fatty acid contents in muscle of E. moara,
E. Ianceolatus and hybrid “Yunlong grouper” %
FL AR« T
WA msmEs e oo~
fatty acid content E. Moara E. lanceolatus yon Yur}vong
grouper’

R R R 5.14 5.52 4.17

C14:0

+ AR 1.38 1.28 0.7

C15:0

FRAAR 23.4 27.29 22.05
C16:0

FRHE — IR 5.13 5.23 5.25
C16:1n9

R R Wil 1.37 1.38 0.68

C17:0

TR IR TR 6.68 7.39 6.19

C18:0

AR 0.21 0.23 0.13
C18:1n9t

mER Al AR H Al
C18:1n6 (KeHBRO.1) (K HBRO.1) (K 1 FRO.1)
AR 14.84 15.18 18.42
C18:1n9

TR 321 2.66 2.71
C18:1nl1

VIR 2.58 2.7 16.24
C18:2n6

A — IR 1.69 1.22 1.58
C20:1n7

- JRRAR 0.85 0.73 1.64
C18:3n3

WA 0.34 0.35 0.54

C20:2

Pil 0.34 0.27 0.19
C22:1n9

ACAE Y R 1.43 1.05 0.9
C20:4n6

EPA C20:5n3 3.77 3.03 2.56
TSR 0.69 0.61 0.39

C24:1

DPA C22:5n3 1.92 1.98 1.45

DHA C22:6n3 12.92 11.78 6.27

VLTI I R 37.97 42.96 33.79

SFA

AR 26.11 25.4 28.48
MUFA

SRR 23.81 21.62 29.6

PUFA

3 W

0 25 M e T WL 2 e AR
MR ) B M R . B A R B SR A (E A O
FEZ A S E LR A 2 I b A 2
Frgm ) Horp AT E SR 1 i S A U AN
BYEFRM AN R EZERR, ek LR
THRER RN E SRR . FAO/WHOR 5 22
JU B 5 75 B BE IR 75 5K 1 (45 4F 0 BE R Hh A v ) il

*6 mYAWE. BETANRERER“TLEK”
THITEERMEE
Tab. 6 Mineral elements contents in muscle of

E. moara, E. lanceolatus and hybrid

“Yunlong grouper” mg/kg, wet weight

s R B B
i ZECARM ST A BT hybrid “Yunlong

content E. Moara E. lanceolatus N
grouper’
FERILHR Na 3.73x10° 4.10%x10? 4.75%107
macro elements 4 3g.10°  3.90%10° 4.48x10°
Mg  3.26x10° 2.60x10° 2.81x10°
Ca 1.18x10° 4.81x10? 5.80x10°
P 2.41x10° 2.08x10° 2.20x10°
WEITGR Fe 212 3.11 2.14
trace elements
Mn <0.20 <0.20 <0.20
Cu 0.3 0.3 0.32
Zn 3.98 5.62 4.03
Se 0.397 0.145 0.278

FE T AKER BE P bR (AASTE A7), IFIhE
VIR AR E SR RE I BRI, BT T
EYEFEMERITE, SFARAHER S BER
. BRI ST 4, b & IR i A
M2 . seaE IR . AR . RN R Z RS =
FH5, AASTEA R T 1, Al IR +h s 4
BiTEARNA R, DA IERIEH(EAADE
W EMEARERMNENE ez —,
S DY H BT T A B N S AR . 3P A
s LA TP EAALR T RZH ATk (k4), I
H Bl B (EAA/TAA=43.96%~44.14%), &
FAO/WHO R A A 19 i 58 = (5 2t 8 4 1) 2 1 o
HEAA/TAARL K 40%Z72 A7), DR L 3% 41 B £
e —REAFE M E A R EKE T A
X B3P AT E SR E T R,
RS n BB A B DA LR o i L BERR AL
BR & it . WA FE R 1 ik DA S b 0 S R TR AL
Wi, n8CAfaR, B a sl

N 0 & R PR PR B g A — A E
Wi, BEMiA S A2y, HEaENR
HHIE BT D S i T DO £ R Hp s i — 2 fif S
9 AU 20 ) 1R A BIF R a2 LA
1 R 7 2 5 TR Jo JRUIR 20 R BE L IE L, Y
WL G 5 & 76 3.5%~4. 5%, A4S f BT
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0 E

R RO R X S LY P i e R
BF, AR AR R WS 3R A B
IR SR | T 2R mkcE, i i
iR A s w b il A B0 s I K
B, Tz S0 BEAR(4.2%) R 22 58 < = e BE” (4.5%)
G & S E . 2 AR B R (PUFA) B A
P ARG BT ACIE L R I v R B R L I
TG 5 2 F A B2 e, DR e B ARG I
1% 20 J 7 38 B PUFA/SFA L ], 15645 [ fie
HRITIHERA(E R 0.40, mECA BT, By A BEfa
DL K 55 < 7 BE” B PUFA/SFA L5 43 5311 49063
0.507F10.88, 4y THEFA(E, RWUI3FABEMILHE
AR EERME, s s BB iR
I W R T 5 19 LA 5 v o

WA ANENAREATTA K, HAE#E
JEBEHATH T, X R AR ® 0y £ B ) e B
AEEEH . 3FABE AL T Yo E R
., OSPhEROCEMA . 5. . BE. BERISRhE
JCE . B WL BE. WA, HApasr
THEBBHRIPIE | b5 A B AR A B
B, BARENERME, M8 s BT
BYLOBER L MR SRR TORA, JIANLR Y OT
R mETACRARZ,

Fe A8 S — A BB AL MR T, 4238 h]
DR ERA A R, FRRLF
AR 110 35 PR A6 2 B AR e A AR, AT ek A
WA BE AV R RE S o B0 BEfa M B 2%
A, A AE AR A PR BT 43 A R BEGE >) ME A U 1
BERES . AA7e W8T IR B 024 W) F ) 5t
YR E B A A, R E R BB AR it
WML R R AR TS R BT £ 05 A 2% 5 AR
W, ARBFIE R I 58w e B B H R AR LA S
TR AT T AT A, 25 R m e B —
SEE bR I TACREAR, A —E B2 se

2 LRk, maia Bt Sl A Bt f 2
LR BB AR F T, B, AR
TR IETR & A, RN & A R BN i g
Wik, HH Yo EmAEFe, BARESME
Wi, Ho 28G5 BB 7E— g 545 1
B FACREA, B —a M4 sc i # . izt
G 3 A BE A AR A B AR TR 2 IS
TERE, IR AR MR B R TP i — 2
T IR AT B A T IR AR
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Analysis and quality evaluation of nutritional components in the muscle of
Epinehelus moara, E. lanceolatus and hybrid “Yunlong grouper”

WANG Linna '?, TIAN Yongsheng ",  TANG Jiang '’, LI Zhentong ¥, CHENG Meiling ",
MA Wenhui’, MAO Dongliang >, LIN Haowei®, ZHAI Jieming’
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China,

2. Laboratory for Marine Fisheries Science and Food Production Processes,

Qingdao National Laboratory for Marine Science and Technology ,Qingdao 266200, China;
3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China,
4. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China,

5. Mingbo Aquatic Co. Ltd., Laizhou 261400, China)

Abstract: The nutritional components and quality of muscles from Epinehelus moara, E. lanceolatus and hybrid
“Yunlong grouper” were investigated and evaluated to provide basic data for the nutritional evaluation of their ger-
mplasms and the development of compound feed. The composition and content of water, protein, crude fat, ash
content, amino acids, fatty acids and 10 mineral elements in the muscles of three groupers were measured by con-
ventional methods, according to the national standard. The crude protein contents in the muscles of E. moara, E.
lanceolatus and “Yunlong grouper” were 19.6%, 18.4% and 19.4% respectively. The total quantity of amino acids,
essential amino acids, essential amino acid index and the flavour amino acids of these three groupers were
(15.54%, 14.72%, 15.99%), (6.86%, 6.41%, 7.04%), (75.19, 74.93, 77.96) and (5.57%, 5.3% and 5.73%) respect-
ively. The fat content in the muscle of three grouper is 4.2%, 10.1% and 4.5% respectively; the fat are rich in fatty
acids variety and polyunsaturated fatty acids, and the ratio of polyunsaturated fatty acids/total fatty acids is consist-
ent with ideal fatty acids. There are abundant mineral elements in the muscles of three groupers; five major ele-
ments (K, Ca, Na, Mg and P) and five kinds of trace elements (Fe, Mn, Cu, Zn and Se) have been detected. Among
them, the contents of Na, K and Cu in hybrid “Yunlong grouper” are slightly higher, and the contents of other
kinds of mineral elements are among parents. The research shows that E. moara, E. lanceolatus and “Yunlong
grouper” contain all kinds of amino acids, suitable ratios of essential amino acids, a lot of unsaturated fatty acids
and abundant mineral elements. Thus, the three groupers are excellent seawater breeding varieties with high edible
value. In addition, “Yunlong grouper” shows some superiority in some nutritional indicators compared with their
parents.
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