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Abstract

In order to determine and compare the nutritional composition and differences in Epinephelus
moara, Epinephelus septemfasciatus and their hybrids F1, nutrients, amino acids, fatty acids, min-
erals and trace element were analyzed in muscle of three kinds of grouper which were 6-month-
old. The results showed that the contents of crude protein (17.40%) and fat (5.40%) in Epinephelus
septemfasciatus were the highest in this three kinds of grouper, and the contents of moisture
(77.00%) in hybrids Fiwas the highest; the contents of total amino acids (13.11%), essential ami-
no acids (4.88%) and delicious amino acids (4.13%) levels in muscle of E. septemfasciatus were
highest, and the proportion was most appropriate; the ratio of polyunsaturated fatty acids (PUFA)
and saturated fatty acid (SFA) were all ideal fatty acid of three kinds of grouper; the contents of
polyunsaturated fatty acids (33.50%), EPA and DHA (16.13%) were the highest in hybrids F;; the
contents of monounsaturated fatty acids (36.23%) was the highest in E. septemfasciatus; the con-
tents of copper, calcium, potassium, phosphorus, magnesium were highest in E. septemfasciatus,
and the contents of iron sodium were highest in hybrid F;; the contents of zinc were highest in E.
moara. The research showed that these three kinds of grouper all had a high nutritional value; E.
septemfasciatus was the most high-quality protein source; the hybrid F, and E. septemfasciatus
had a high nutritional and economic value.
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R R FF 8 = 8UA BE £ (Epinephelus moara) -4 A 38 1 (Epinephelus septemfasciatus) &k Fz=8UA
Pt (Epinephelus moara) $ x G5 AP (Epinephelus septemfasciatus) 8 23EF1 B TR R E R
XP3MATEE 6 AR AR TINE RS EER. BIR. TURAMEBILRNERKSEST.
ZREY, LHEAREHEEA(17.40%) AN (5.40%) & BEBH, FHXFUKH(77.00%)SEEH;: ©
TARANA T BRER(13.11%) & B LHEEMR (4.88%) & B UK EIREER (4.13%) & B RE,
Ft B I B NIE H ; 3P TEA £ AEA R ER (PUFA)-S 1A s I BR (SFA) L I 35 RF & BE AR B B R PRI B,
H A 5 AEAAERTR(33.50%) S B &, H HEPANDHA(16.13%)& BR &, LHARAKN
BAMAAERR(36.23%) S BEEm; UHARARNE. 5. 4. % BE3EESE, £XFRHE%. M8 E
BE, nOARAHSERE. MARYE, 3MaRAY, tHARARBAMRNELE, 3ZF M
LHEARATIIENEHRES BEE, RXREMENENRSERFARRE, AAFRERERNEHK
#riE.
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1. 5]

= 8041 Bt £ (Epinephelus moara) A1-L45 41 B 4. (Epinephelus septemfasciatus)[7] J& T 7% H (Perciformes)
fis &l (Serranidae). 15T fa VR (Epinephelinae). £ B fa J& (Epinephelus), ¥3EAG 5 & & FR M E AL 550
fEL[1]-[4], f2 K FRIARIAE R st [5] [6]. A Y& AR RAEIR, K HEAT A58, BII3RAS 1238 Fy 7],
ZHTIISCIR R, A8 PR AR KRR IR 557 T B — 8 B 28 ML 3810 i e A EL A [a] A KBy
B mgrabtf., LAk agraa(Q) x LA a(3)a FNRE RS LZR, Hoarirdk
LR AEEFRETT IR G HAHRE, Ao 6 AR =MARAIINE TR @R RIR. 717
BRI TR VA B B B AT AT B, DU 3 Foa DA S SR ETE SR LR k4, W HEAESS
WA KB B L BRI S IR, iz a8 i) N fdk— 00 B R IR R BTk
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2. MRSRE
2.1, IR

RIS S BB KA BR AR, RIS = aCha B M [9]. Lo A B [10]F1 = 80H B (Q)
x LW AP (O) AL Fy [11], Kb mECaitt 50752 F BN E —RR M, BiraRii 5858 Fi )
RANFE—REM. 3 MastattAy)y 6 Ak, RHEMEREFRTTN, IS S B, WRTERE.
IR N A SCABEA(10.11 £ 0.65) cm. LAr A BEA(10.33 £ 1.12) cm. 4% Fy (12.36 £0.77) cm; “F3%
IRE N A SCABE(26.07 £7.29) g Ll A BE(36.26 + 11.79) g 444 Fy (58.47 £ 9.64) g

2.2. METTE

H 0 00 0 ) 5 AN R SR G BR BRI, DRIREARRS BN, 405l 3 AN dnFh b AN A 5 R
AMEFINARR S, BSREBEREE), T EFR I A SR e E R 5 BN .

AR A & B e R T ELR E &G (GB5009.5-2010), FELR Il & &R HI &R KAl $29%(GB5009.6-2003)
5B, RANR I SAEY 550°C i #8292 (GB5009.4-2010)i 2, 7K 43 & B SR FH 4 A iR T 43 (GB5009.3-
2010) 5 s 2 EER & &2 i H 37 L-8800 Y Z SR /> M A I %8, k& GB/T 5009.124-2003; i i BRIl =2 1
H A S GC-17A SAHEIEAGZ BN bR, K3E GB/T 9695.21-2008; ™ 4J5 & ik B 7t 2% il 5 1 A H A<
B AAGB00 Y JE I s 7 e G BE i, MK HE GB/T5009.(13. 14. 87. 90. 91. 92)-2003 J5 i:ill5E .

2.3. BEALE

RIEFE K Excel Al SPSS #AEHEAT 047
3. B"REHH
3.1. ALAEFRS

3 MABAININE RS TR 1 For. HEASTESIN-LH AR A7.40%) > 2% F
(15.40%) > = 4UADEH(14.90%); FHE T & &5 7l -G A B .(5.40%) > = 40A PEH(2.60%) > 45 Fy
(2.50%); K& ®EA NN LBATER(4.40%) = F8 Fy > LA BE(3.80%); Ko &R MANIZ Fy
(77.00%) > =LA BE1(76.80%) > LA BE11(72.50%). 45, LB aor & A AR G & i
By AT K S R
3.2. EFRLARK

3 Fioq BE M E IR N 72 2 . LRSI 16 FhEJEIR, ELHE 7 PR Zia LR A O AR LI
R . =M At LA R R R R S BB A B A(13.11%) > S8CHBEA(12.19%) > 2438 Fy (10.11%);
IR IR & oL A P F.(4.88%) > & OUABEH(4.33%) > 4458 Fy (3.69%); HEMREILER & & oLy
FIBE(4.13%) > = 80F BEF(4.08%) > 4438 Fy (3.26%)

SRR, LWARESEERES R, DAEER S B ULREER S B RS, 8CAREIK
2, A8 Fy ffke oA BE A AR R R S R, (HEER LR 5 MR R R LU (DAAITAA N 4L
B 1
3.3. BERLER4ERK

3 Mo B B IR TR AL St 4 3 oo SEAGIN 13 FbIR IR, 6045 3 R AR IR, 10 A A AN G
iR, HrEAMIRIRITER 4 F, Z AHRIRIDTER 6 Fio 3 Fhog Bt UL A A AN i T R (SFA) & BN 28 A8
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Table 1. Nutrient components in muscle of E. moara, E. septemfasciatus and hybrid F,
1. R ANE. tHEARBRER FARERKS S ECUERT)

F43 composition PR G aR i) LA HALFy
(BhL: %) E. Moara E. septemfasciatus hybrid F;
F1E [ Crude protein 14.90 17.40 15.40
F8 M7 Crude fat 2.60 5.40 2.50
K4y Ash 4.40 3.80 4.40
7K43 Moisture 76.80 72.50 77.00
Table 2. Amino acids composition in muscle of E. moara, E. septemfasciatus and hybrid F;
2. nYAMA. tHANARER F SEARRERK
IR (AL %) P AL LA B FAE Fy
Amino acids E. Moara E. septemfasciatus hybrid F,
RITEE R (Asp) 1.12 1.24 0.94
A& (Gluy? 0.86 0.92 0.72
HA&AR(Cly)* 1.14 1.00 0.84
WA (Ala)* 0.96 0.97 0.76
FREER(Thr)" 0.53 0.58 0.46
SR (Val) 0.54 0.58 0.46
FE B (Met)" 0.36 0.40 0.30
S B (le)” 0.48 0.56 0.41
FE Rz (Leu)” 0.93 1.04 0.79
KRS (Phe)” 0.50 0.56 0.45
AR (Lys)” 0.99 1.16 0.82
&R (Tyr) 0.35 0.40 0.31
4 51 (His) 0.29 0.32 0.24
24 %5 % (Ser) 0.80 0.86 0.68
K& (Arg) 0.88 0.92 0.71
JiR % 2 (Pro) 1.46 1.60 1.22
RS F TAA 12.19 13.11 10.11
IR FIR E EAA 433 4.88 3.69
Ik 8 FE R 5 i DAA 4.08 413 3.26
EAA/TAA 35.52 37.22 36.50
DAA/TAA 33.47 31.50 32.25
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Table 3. Fatty acids composition in muscle of E. moara, E. septemfasciatus and hybrid F,
3 R AMAE. tHEAME R F BRI 774A R (%)

gz BYURBE Rt et i) FAE Fy

Fatty acids E. Moara E. septemfasciatus hybridF;
P 2 C14:0 3.52 3.88 5.08
54wz C16:0 17.02 14.45 18.17
Kt C16:1 7.20 6.90 6.35
1§51 C18:0 5.11 428 3.76
i C18:1n7 5.50 492 2.93
JhE; C18:1n9 18.18 20.70 15.77
i C18:2 n6 10.32 10.65 7.86
a-PJFREZ C18:3 n3 1.86 2.16 1.78
TE— 1 C20:1 n9 410 3.71 3.72
T2 DU RS C20:4 n6 1.30 4,05 5.40
EPA C20:5n3 3.16 4.24 6.77
DPA C22:5n3 1.30 1.49 2.33
DHA C22:6 n3 7.36 7.01 9.36
EPA + DHA 10.52 11.25 16.13
AR SFA 25.65 22.61 27.01
PRI R MUFA 34.98 36.23 28.77
Z AR TRR PUFA 25.30 29.60 33.50

Fi (27.01%) > =4UABEH(25.65%) > LA BE1(22.61%);  FRAHIRI U7 R (MUFA) & & 8By A Bt
(36.23%) > =40 B (34.98%) > F:ACFy (28.77%); 2 MBI ITR(PUFA) & & N4 Fy (33.50%) > +
A PE(29.60%) > S0 BEA1(25.30%), EPA + DHA &8 2458 Fy (16.13%) > -Gl 41 B £4.(11.25%) >
= 80U BT 1(10.52%)

SRR, R FWHBANEDTRR . 2 AMARDIR S Bm, I HEAEE M EPA Fl DHA, £
AP ORI IR I R & B . BRI T RRIE 75 ZE B b, BRI PUFAVSFA, BXA B R
MIHEFEME Y 0.40, = 8UR B f, s A B f DU A4 AC Fy (9 EGBI 43 5310k 0.99. 1.31 Rl 1.24, ¥ THEFEE,
FW 3 Pl B A0 35 75 G AR IR 10T R 1) oA o
34. WIREMETRER

3 M A BT )BT K AR TR AL AN 4 PR . LRI 8 B s AR TR, Fe R, A5
BEE RN C AR > R F > BECARBM, HEENSSCRRA > LA = R Fy,

TRNMLF > moUah > LA, BREEALWARA > ZEAHa > KL F, ISR
NEAEF = 8RB > LA,
SRR, LWARAKE. 55, 8. B SR ERS, KR RS, saABEarE
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Table 4. Mineral element composition in muscle of E. moara, E. septemfasciatus and hybrid F,
4 RYANE. tHEAMBRER T IREMETRER

JCE (FAL) PSR ) LA B JAE Fy
Element E. Moara E. septemfasciatus hybrid F,
H1" (mglkg) 0.56 0.75 0.61
£ (mglkg) 17.00 14.00 14.00
2" (mg/100g) 1.12 1.02 1.14
#£(mg/100g) 65.40 66.41 62.10
£5(mg/100g) 8.62 x 10° 1.42 x 10° 9.14 x 10°
411(mg/100g) 2.01x10° 3.02 x 10° 2.14 x 10°
£4(mg/100g) 3.92 x 10° 3.59 x 10° 3.92 x 10°
T(mg/100g) 5.60 x 10° 6.20 x 10° 5.90 x 10°

T ONMETEE.
4. ¥ig

R R EESE R E AR T BRI A AR . REAER UKL EHRH R NE R4 K
HE&E[12] [13]. LA A EREERR S ERm. B TEAERMEN T EZEAREE, 25
PR P2 B LU A9 55 22 b DR R 2 [ 14], ol 75 SRR (1 2 B 5 U VPN 08 7N B B R B AR A . AR
& FAO/WHO FYBARRE A, iR U (0 8 1 o A T R AR TR o A AR PR 1 ELAEL (EAAITAA) B 40% 75 41
[15]. 3 P BT Fr R R4, Hh- b asallNmED . 2R ERNFEE, WHRNE
B, R RT RO A RE R 2 51 3 R B TR v, 4O I ) R R [16]
BN i R UL AT B A PEL T B B B 3RS AR RN 1112 R B SR [17]. 2 AMB AR IR LA
BEACIMLAG . T3R5 O B « TR IESRARH . WS RS, duE. REHEK R EEIMEM18], Hrd EPA
AR “MAENETER” , eI MRIGPR, FRARILACKE PR R, DHABHR “Misi4:” , A meE. 258,
AR e s B B I [19] [20], DHA AL AR DU 475 B (AA) S ALY X e 48 28 G A X i ) 3 T i 4 7 2
JUF i ZHL SRR DA s b s B SR AR [21] 0 BRIUtL, R 2R B R D o & 2 R T IR T R ) AN AN B2 o E i m] AL,
3 P B 0 2 A B K FAME R ORAEAE FH o R E AR I ASRE AT A R, R A id I i g A7 4 72,
B, OB BESS R MMUAA S E B Ay, A BN, A5 B R R LA DA R G P R 5 T ) 0
e B ML BER AL FEMEICR . RRMAEAPRNEETE, Y asRnLaEl, BHREAS,
A A BEAT B R A, RS )y . B R A PUAML. MRS ThRE, BRI RS el KN & B A
TR NRE, WEEE. P NG I155[22], WEEW IR 4 ai H LU R ke s 20 A &
BRI . R DA R EE M) e Bk . TRE TR AE RV S8 B 5. BRI TR, ZERRHLAR I BRI
ST S R AN HEIE S, AR AR IE W A ThRE . 3 MR BEE LA & EE RO, 45, AN, 4. BE.
B HRANERSE, BRSNS SRR T R R R

ZSTE[231 00 S0 . RSN 2858 0 1 4T 5 B M TR . MBI PR AL R AT LB o b, 5 TR I 258
SR EFRMER S, BT RAEFM AR A, TkB[24]6 % P (Hucho taimen). 4 fE (Brachymystax
lenok) &% F 24 AZ ML IS FR A 0T, S5 SR3E W, 3 Rt g sR MBI m, 23S PR UL S BB A T35 &
BEFNANGRESE . YEARIE, WIRE IR AR S B2 ME I, Mol B, R AR A
FREE R 2R I REA [25] o XV 22 [26] % i £ (Engraulis) A [ AE KB BL (4, R, i) EAT LIS 35 o
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ST, EREBW, AN EFRTERN, LUy a. skl[240 8 Dtk Ak & T LR E 7%
o BRI S b R B, R BT G 1 e 2 ik R 5 AR R [27] BT ) 4 3 2 ek [A)— 50t , (H 4 i
PO Cm SRR & s T 1 e, FIRERE M TR KRR S, R s = RN E A
5 AN g 7 3R AR B BT s R P P (10 45 ek 7K 4 UKL g 2 B 3K - LA B 1 23 [ 28] [29] It e 5 21,
FHLAR TR R 20 I v T A 23 TR e 2 51, LR DR bR T 38 20 AT IR0 2 R B I A ke e, 1T 5 o o7 2
H NIRRT AR R . R[50 3~4 WL A BE A AT LIRS 38 B2 40 BT » 5 PR REL 2R 1 £:(19.60%)

RAIEMR 2 5 (18.33%) 7 Ml TR LR A H(7.59%) 2 AL I R 75 5:(32.45%) . EPA Ml DHA &
(18.89%) ¥ m T ATt 6 Hd-Lir ARt mr) &, AP EEE RS FERE . hikal I,

B [l —AN il FEARRISER ATAE KB B AN R FRE I DL TRV E FR 5640, B NLAE 7R
IYAEAEZE T o AT EHT FH B0 =P B 1 9 A0 5] 5 168, JF R A R R B8 4 PR EAT 1R 9%, DAY R 22 .

KRR 6 A%, —Fon Bt A K 2 i B B LA E 77 0 R & EAE LR B T4 P B,
WA R T — AR 4T

5. &

I 3 P B LR ETE TR A AT AT L, A B DL R 2

1) b BB 2 1 (17.400) ARG 197 (5.4006) & & e e, 2258 Fy K23 (77.00%) 25 & f i

2) 3 MAaBtfmE RIS A, Kb Liasmalinf a2 AR S 8(13.11%) . LR R & &
(4.88%) L [ SR 28 L 1R 75 1 (4.13%) B, IR H BN IE B, KRGy A B TE = Foa Bt & il
e R TR

3) 3 M BEfa lg iR 25 F 5, JF H PUFA/SFA LLBIE&E B, HIFF A EAR IR bsiE. b 428 Fy
[ 22 AN A g I R (33.50%) & & f > I H. EPA A1 DHA (16.13%) & & fc iy, -G A B A 1 FASHL AT g By
P2 (36.23%) fie i o RWIARAL Fy AL A BEA B A B O & AR (L

4) 3 APt EA FEENT VPN ETTER, Hh-biaianri, 9. M. 8. SRR,
R B e RS, nOCAR AR .

SRR, BRaraP Q) x L AR (O)IREIE, R FyAEZ2 AR TR & &R 00t i S0
By, VENWIE 755 1 EE Fa bR, RUIZRAS Py BA RS R E R E G A .

EHEUmHE

AR 7R v v 7 Ak B 5 B T A S I6 S T O (2013ESHMLO7) s T S i i X RHE R B ¥ &1 H
(2014-14-011-SW): FHEHSE b & /£ 5T H (2012DFA30360) .
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