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AT L) AT #7809 77 5 7 35 & (Epinephelus akaara) i Lt e AL L, K ILH K

BHREAET N BRI B A A AR, h T RBELERFHAROEBER, RATKES
FMEAQ T EH . BEEH, 89wl 3 RA W aHMERER, MAKSEER. EREF,
(1) HHEw G A w T &t A K . AL % 4 5] (21.97+1.50) cm, (71.12+1.45) %7F7(22.43+0.12) cm,
(71.28+0.39) %, # 5 IF % f 1454718 (25.70£0.75) cm, (78.58+0.20) %= & 7% ; (2) 3 AL Al f 1Yy
LA AR G ff R & B R B, Z2RARE, BRI & WML 48 9 (3.55+0.06) %, 5IE
H  fn R Y f (2.7120.07) %, (2.48+0.01) %z * T &; (3) A MW A & & HE K E(TAA)F
F 5 A 35 H(EAAL) 4B 4 (17.55+0.65) %, 83.04, #2478 & 4 7 4 (15.89+0.11) %. 73.82, 1&T
1% 1 #9(19.86+0.52) %fn 89.25; (4) AW R, B JROR AT 44N J7 T A 3 R KA & ey
LA & FORM At &, ik AN Em K/ DNGIE) N IEE &> Fkmit e > BgwH &, Wk
MY ENERMERTEY 2, EP@EGmla ki, LRI 3 LadHf, EFAF+FH Cu,
Zn, Fe, Mn, Ca. P 4 E#TTIME, XKW, BHEFHMETLZNGEZRAEE, LA
Fe. Mn =R 8%, JL# Fe. Mn 7 f i R A TIR7E 00 7F 8 7 BT 8 B AR T .

XEIR 0 O FAERE; BB, WAERRS; 74K

FESHES S965 XEARIREE A XEHS  2095-9869(2016)05-0038-08

I 15 47 BE 111 (Epinephelus akaara) A FRZIEE, 71
FACK T PEVEHR v [ AR Vg 5 L B o v o 0 15 i
o, PTTARG, RICE AN TR RS . &AL
fa M, AR, 52 BN BOREZE FRIH Y BR (IS
55, 2006) . HHI, 25 a5 A7 B0 P Rl U 3 R IR
SHEZAISESEEAVDN NI 37 TR N i B 2 R u i X
5 B A IR A B AR R LD, SR R ALY
N TR E 5 258 Bk A7 3 5 (SR = 5%, 2013),

EN T3R50 10 75 A0 B £ R o s B v L 81 1) R T
fi, KW A AR, Pum Ik, BA1R
FEZET S, DI 7 A (LR 1 AN 3R 4 IR AL
) TR R JI0 08 o R T AR 3K ) W T £ 1 OR f 78 5
JC, WEHREMELIEEZ . I, 7E8A TR R B 24
WAL, HERE W T IR AR o

AT AFR Z LD TR R EMATE
B (hoR M4, 1987; BEEAE, 2004; #6104,
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2005), LN RS FAA O BFSE (MR 45, 2010),
L H: B % R TP b L TR 08 SR A0 (8 5 T R B g4 ok
DL o AHIFFE NS IR o5 A B N T 3558 v UL i
AT TG RN 4028, FFXTHIEARTE bR . LA B 53
T 5 IR F AT T AT, R A B R
B W ST 00 8 FR 24 T IR TORL, o o
AR LA Ab B R R B R AR

FH T 3 B A BT 1 i PR 4 52 2 (ke U 4
1993), MEfitfE %, NARBEKMMEm, OfF
WRFW, TP xR a8k E A EELm
(Lall, 2002; Shearer et al, 1987; k4%, 2006), AHf
38 1 0 % 1E S Y g g% b Cu. Zn, Fe. Mn,
Ca. P A& i, #RUT 104 T o AR - S W T2 A 52 il
Ry A B £ B B TR B R A A ek s B — 2
FEA TR R

1 #RFFTE
1.1 SRy

SIS AR S A BEA T 2013 4F 11 H 22 HECH 11
AN B K P A RN F G 2 W f0, AR TN T8
BT, FREEAAIE A R AL ] o 78 W 3%
22 (8] () RS T 0 e S B B T, 4% LA E A E AT 0
X UA3E, o, A HE I R AR T BT (L9 e o
PBUESIEH . BHERDE | SRR 45 10 B, §71
. R, WIS E R

1.2 SGAH*E

121 S AFRFH HHMNE B R T B B
Hr, Rk RE L RE, BREMBE. B2k,
g S B SE AR WL 4, H R A . WHUE, A
THRIFARE, AR R LA

B AR = (AL /R L FE < 100%

W53 VI R A T R AT LTI IR, M S %
e E K R 2R 5T BE B K 5T T I S OK 7
O A s AT A I I
1.2.2 MUK SRR H{ 2 cmx2 cmx1 cm [y
FULIA, #E TPA B0, fli HSEE TMS-PRO &4
PEATAL(FTC 28 R WLPR SR (P R L ik L i
KPR FIOE ) . 3 (Test speed) 3 mm/s, fill & i /1
(Trigger force)y 0.1 N, JE7% & (Deformation)ty 60%.
123 LA E IR M E IR 43 R K 4343 531 R
FHH R T 4 5 (GB/T'5009.3-2003) Fil #7471 550°C
o TR 5 (GB/T5009.4-2003) M 5 , KL 11 R
115 43 1) 5% FH 9L B %2 R (GB/T5009.5-2003) A1 2% [G il

£ 1% (GB/T5009.6-2003) . 24 & iR %) Il 72 (GB/T5009.
124-2003) ff] H 57. L-8800 %l 4= [ 5 & FEBR 43 X B 4%
ME o
124 EFmFFEN 4 FAO/WHO(I973) 1 &
FETR VY 43 b 1 55 2R 42 X6 28 2R 1 G 1 2 SR A X
Mriv#e. AR ALRITES(AAS). 1L2EPE5(CY)
H 0 5 2 2 45 B (EAAD A3 31 i 2 F 19 28 =X 5k 75
(Peilett et al, 1980; #7475, 1980):
AAS=TF Il FE P 24 FE PR & 1 /FAO PF 4 bR ifERRE =X
Hh [ b 2 R
CS=1 ) 2 i 24 3
SR
SRR S (mglg N)=FE S FRh
FE LA 75 5 (BFAF) x 6.25%1000;5
EAAI=(100CS;x100CSx --- x100CS,)¥"
Kb, n BRI H BT A Lb T 2 BE R AL
1.3 HEBEHW

FHG LS RIS PATH M ME . SR SPSS17.0
GE VTR A X 2 36 B 2E 4T 2R R 3R T 25 43 BT (One-way
ANOVA)# Duncan £ 5 4, $0(E V4 E AR iR
(MeantSE)% /i, JFHFRRICHSRR R 2ZEF W3,
MR F R FR 2 5 R B, RIFFREEFR 25 i
#(P<0.05).
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TE2S F 2 W0 T B | S A R 1T A 4 1k G 1k A
A BRENG A (B, kDA E R , BHk
/NS i S SR R S R 6 Y, o A B
HHE 24 EMER AN, MEEIR A E FE LA
TE%5 3-5. 15-17 A1 2022 45 2 [a] (K1),

22 REEHREREIAER
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oht. HEZRSIAAAE RRILE 1. NF11]
DLE Y, B HERTE 56 e a1k . & R85
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0.20)%Z [] 22 5 ik 2 5 1E W IEA 5B HERDE 22 [4] (1)
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AN FIEH A, SRATERIE £ 2%

P 5 ek /3 B B 5 R R L

SR B ()



40 LI VA &

%37 %

2.3 LA &BEIER

3 JIR A BRI LA A BRI E SR R, LA
AARPR(NIRYE . FE  JBORGPEAINE ) A4 5 14
TEH £ > A HER I £ > BRASIRTIE i, 4 D FabR SR

B, M (78.55+0.36) %, 5 HAb WA a2 g 3
320 1 LIRRL AR (1 RIOREL I o3 i 00, 25 e AN 1 3
(HAR R RS, B HERTIE fa i LA D 7 i 5 HoAth
PR 22 S W, A e TR AR T £ Y

PEXE SRR, A HERIL MR g ok S1.00%A1 43.15%.
P MHIEYE S IR S B, HnE A 22 oK, 25 SEBAKSHESSELETH
BI040 3 R IE & 4 %) 51.11%F1 41.02%, %7
AT TETE A3 R TE H L) o bo L 251 EAEE AL A —

B ANRDR, AR RN ST £ A LD i AN S E
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Fig.1 The external and skeletal morphology of common deformed cultured E.akaara

1OIEWMAR; 20 SiEEeke; 3. SIGIRHE ; 4-5: KRR ; 6. WM, 7-9: HHERIE
1. Normal; 2. Opercular bone I0$, 3. Gill and jaw deformity; 4-5: Body deformity; 6. Normal spine; 7—9: Spinal deformity

x1 BEARARENESERRSAE
Tab.1 Morphological indices and muscle rate of deformed E. akaara

2 Body length (cm) {4 Body height (cm) {ATE Body weight (g) A% Muscle rate (%)

JEZ Morphology
IE#IEA Normal form

25.7020.752 7.70+0.53 272.00+2.522 78.57+0.20°
HHERTIE Spinal deformity 21.97+1.50° 7.960.29% 248.00+1.62% 71.12+1.50°
fiahRIE Gill and jaw deformity 22.43+0.12° 6.30£0.10° 171.67+0.81° 71.28+0.39°

*2 BEFRSAREHMALAGRITER
Tab.2 The meat quality of deformed E. akaara

WM Cohesion (Ratio) #if4: Eladticity (mm) ettt Adhesiveness(N) PHIE: Chewiness (mJ)

JEZ Morphology

E#IES Normal form 0.32+0.15% 2.36+0.042 3.93+0.11° 7.63+0.042
A HETTE Spinal deformity 0.28+0.06% 1.44+0.20° 2.76+0.52° 3.90+0.28°
HEATIRTE Gill and jaw deformity 0.23+0.042 1.23+0.17° 2.23+0.26° 3.13+0.34°
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Tab.3 Comparison of general nutrient components in muscle of deformed E. akaara (%)

JEZ Morphology

JK4+ Moisture

FLE [ Crude protein

HMUIEHG Crude fat HIJK 4+ Crude ash

IE#IEA Normal form
A HEWTE  Spinal deformity
HEFGIE Gill and jaw deformity

75.53+0.23?
76.63+0.45°
78.55:0.36°

20.80+1.28%
19.79+0.80°
19.54+0.09°

2.71+0.07° 1.29+0.12°
3.55+0.06% 1.25+0.01°
2.48+0.01° 1.24+0.12°

4 BEFRAHEIANSEBRERREE
Tab.4 Amino acid components and their contents in deformed E. akaara (%)

HHMR Aminoacids  IEFIEA Normal form

A HEWTE f Spinal deformity

HEARIIE f4 Gill and jaw deformity

4R Tau 0.38+0.00%
RE&TTHIR Asp 2.16+0.02%
INEFR Thr 0.95+0.02%
2R R Ser 0.82+0.00%
KRR Glu 3.26+0.06%
HAm®R Gly 1.07+0.01°
WA Ala 1.27+0.08?
AR Cys 0.28+0.012
HEAMR Va 0.95+0.02%
ERMR Met 0.60+0.02%
SREAR lle 0.90+0.02%
SLEMR Leu 1.66+0.05%
fg e Tyr 0.7520.032
KINAR Phe 1.05+0.142
WA Lys 2.00+0.06%
HE PR His 0.48+0.01%
K& Arg 1.29+0.01%
IR BE TAA 19.86+0.52°
DA EAR S EAA 8.430.00%
EAA/TAA 42.47+1.12°
fEREILIR B DAA 7.76+0.17%
DAA/TAA 39.23+0.35°

0.33+0.02° 0.33+0.06°
1.91+0.09? 1.76+0.01°
0.84+0.04° 0.76+0.02°
0.74+0.04% 0.67+0.01°
2.88+0.11° 2.65+0.01°
1.01+0.04%® 0.95+0.03°
1.08+0.04° 1.04+0.01°
0.25+0.01% 0.19+0.01°
0.84+0.03° 0.75+0.00°
0.55+0.03% 0.45+0.05°
0.80+0.03° 0.71+0.00°
1.47+0.05° 1.31+0.00°
0.65+0.02° 0.58+0.01°
0.89+0.03® 0.78+0.01°
1.76+0.06° 1.56+0.04°
0.42+0.02% 0.36+0.00°
1.15+0.07%® 1.05+0.00°
17.55+0.65° 15.89+0.11°
7.56+0.23° 6.63+0.31°
43.06+0.29% 41.74+1.64%
6.88+0.28" 6.40+0.01°
39.22+0.182 40.31+0.20%

1R AR R . R 4 WG, 3FES
AR a0 BRE AL UL PR 179 25 Pl R 5 it s IO S A — 2,
REREAERR, 735 M(3.2620.06)%. (2.88+0.11)%.
(2.65+0.01)%, AR MR, 43524(0.28+0.01)%.
(0.25+0.01)%. (0.19+0.01)%. 1EHTEA M BHERTE M |
8 1 B T e L PR R TR AR 43 1) O (19.86£0.52)%
(17.55+0.65)% . (15.89+0.11)%, —FZEF W E .,
3 HAO LA T 2 R A 2 R R R Y L E
(Weaa/Wian) 43 51 1 (42.4741.12)% . (43.06+0.29)% .
(41.74£1.64)%, 754 FAOIWHO (1973)FAH R H i
TR 1T Weaa/Wraa 15T 35.38%H 25K

1 PR R 174 i S5 R R 1 A e 1 LA o i R 2
BRI RS B i, BERE SR B E, ik
TE R e 55, R LR A A E R . RI14

2R . HERMAEARRIE 4Fp, HE 4TUEL, HE
WA I ELATUAT T f A 2 SR 6 - 1) 4 (6.88+0.28) %
(6.40+0.01)%, 5 I1EH fAY(7.76£0.17)%2: 5 . % .
252 FIhem AN 3 RIREABEAN AAS,
CS. EAAI L3 5, NESHTLIFEH, B8R MEE
BT LA B o RRR B 1 L B S SR
{ELI) = A 2 L i 5 b 5 B SE R 1 PP S | Bt I
. AAS Fil CSE P B W) SR 8 TR Ik R ) B 22
febr. 3R RE AR AAS, CS E LI 3
AR5, HL R R & I B (E 00 R /NE N TE 3 41 > 6 HEm
PR > BRI IE 0, PIRN IR IE f0 L IR 6 T 28 SR R 1) 41
B S S i E R TR R, Zabitd, 3 2%
I AR EAAL 4358 89.25+0.27, 83.04+1.32,
73.82+0.86, = HZ[HZERFEBE,
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Tab.5 Essential amino acids components in deformed E.akaara (%)
. FAO 140 IEHFIEEA B HE Y f 5 501 W T £
WIRRAIER EAA X%%EE_{ Score model Normal form Spinal deformity  Gill and jaw deformity
Egg protein
of FAO EAA AAS CS EAA AAS CS EAA AAS CS
TEIR Thr 292 250 284 114 097 264 106 090 243 097 0.83
HAmR va 411 310 285 092 069 265 085 064 239 077 058
HAMRHEIR Met+Cys 386 220 263 120 068 253 115 0.66 205 093 053
e AR e 331 250 270 108 0.82 252 101 076 227 091 0.69
ZHEE Leu 534 440 497 113 093 464 1.05 0.87 419 095 0.78
RNBRHIEEIR PhetTry 565 380 540 142 096 486 128 0.86 433 114 0.77
MR Lys 441 340 601 177 136 555 163 126 498 146 113
DR AIERRTEE EAAI 89.25+0.27° 83.04+1.32° 73.82+0.86°
*6 EEE5BMEEEPTIRSENLE
Tab.6 Comparison of mineral contentsin normal and deformed bones of E. akaara (mg/kg)

444 Group Cu Zn Fe Mn Ca (x10°%) P (x10%
E# B HE Normal spine 1.11+0.18* 58.25+2.55%  76.00+4.40°  31.95+0.55°  1.72+0.01*  9.12+0.06%
iy B HE Deformed spine 0.90+0.37%  64.70+1.50* 46.35+0.25°  22.30+0.10*  1.69+0.13*  9.02+0.40°
IEH AT Normal gill and jaw 1.03£0.0728  72.60+0.40° 34.00+0.80°  36.07+0.05°  2.03+0.01*  10.67+0.06°
WiJZ 6047 Deformed gill andjaw 0.95+0.02°  73.70+0.10°  33.90+0.86%  32.60+1.00°  2.04+0.08%  10.50+0.30%

26 FESEBEESHRITNTHURE=E

W) BN 0 2R 1Y i B B SR, ARIESY
WIZE T 25 A B R B 5 WP fEah Cu., Zn., Fe,
Mn. Ca, PIt 6 M ¥iiocs, MELRATLEL, E
HAMEIZ A EHES . 8IaE T Cu, Ca. PO IS
(B2 AN, IEH O FIRIE A ERE 1Y Zn, Fe,
Mn & ERI2ZE AN, IER R Ao Fe.
Mn &R 2ZE5F 03, Fel® &5l h(76.00+ 4.40)%.
(46.35£0.25)% , Mn {9 & & 43 %l A (31.95+ 0.55)% .
(22.30+0.10)%.

3 iTie
31 BEFAERAHENTEENE

N ARG Y AR s A B A B IR BR
TR LB EHE . BERATE SR AN, AR R R TR
G, R B HA, X 50 MRER T A B (Epinephelus
awoara)(F Fk 2% &5, 2012) Fl1-E 4 £1 B i1 (Epinephelus
septemfasciatus)(Nagano et al, 2007) ) i F 5 AR AH L .
STBURUE =35 /- W < w Lt R g A SRR = R
SME K RS S IR B S A B A 2EBOK
R, ARG R R EOE R | MR | SEaE w
W 3R mi ARSI X5, X HAE S & T R
T — 2 1 WL L £, 5 (Dingerkus et al, 1977), J5 B th ik
T R A s VBN e R B K e ) A B I 5 PR R R
HHh Ca. PET YT RINE , Mkt ZiE TR M

W, e WRMET ., MERERE . HER
THEHAT A T
32 BAEXR—MEFHIIN

PR | B PR SRR A A0 28 R AR 7 B Y
febrz—, AR S AR TSR DR AR
A1 5 (B 2% 45, 2004), HHERIE il THHERF
S, HARAAE R A Sl AE ) 32 B BRI, A0 kP £
T NG RE, MEs R, Bt PR
WIS MMAERKEE (R . RES)AMIER 6, 7
FE BRI 5 S8 60U T 205 g A BGE #0011 5 TR 3600k (71. 12+
1.45)% ., (71.28+0.39)%, M &Ik T IE & 11 1) (78.58+
0.20)%, fHAh & F—Le WLyt s, M
(Pseudobagrus fulvidraco) (24445, 1999)(67.72%) . 148U
J7fifi(Takifugu obscurus) (K 4%, 2008)(38.75%) % -

BIE LU, &Y RS e, R
Feor G R . AT, BEAETIE A K o
A, N (78.55+0.36)%. 2K TR 7 B2 A
OREFRM AR EZAEIR, 3 JaR A BE £ 8] 1Y 2 A
Jor o AT, AR TS WA K & T a2k
(PRI A%, 2009). AR 2 A Bt 25 o 2 —Fh i
ORI, TEARMITE T, B HERDE 00 A5 107 82 0] .
TIE® i, nRe 2 EMEmIE M liEshae )59, Wahht
A, HFERRER D, WL, kil &R s, 8
IR e & BT IR, WTREEHE AR,
THFERR I $2 L B a3 Wiy
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33 REBMOWSEF@EITM

TR I AN 1, SR AR R By 8 Ff
o 2 FE R % e 1) e ARORIAG B L8], 2 PP A B W EE 1 oL
TR AR bR (JTHS R 55, 2008), ASHIFFY 25 S bk
7N, 3 2RIR A B LA T R S A R
S 22 Sk 0, HAROh TE R f0 > A HER M £0 >
BRI, {H =35 4455 FAO/WHO (1973)4& i 1Y
W RAIEMR 5 E R BN A0% A, HAE R A St
BRHLLIE R 0.6 DL ERIbRHE, #BJ@ TA0BE .

1 PR A I (%) i 56 7R B — IO T AL A o i A 2
FEMR A NS F i (RS, 1996), k2 HE R L E
BEMR . RAAR . HaR . WaARR, HhUAAR
(Y EER A e o o AW Y, A8 ME IR IR AR A1 e I £ fi
R LR A AR T IR, (B4 T — s H A g}
FNGRARF (FEIE 45, 2009)%5 i K 26 7% 12k

EAAI DIXSHE IR BT b @ AR R 0 2 0P, 2
PR B Y B BUE SR E 0 AR bR 2 — (R I AR
1999), AMFFELEA o, 5 HE B T R 60 A i £8 2R
SA B EAAL 439004 (83.04+£1.32) . (73.82+0.86),
W AR T E 6 2 a5 A BE 0119 (89.25+0.27) , HATy & T
5% £71 (Sini per ca chuatsi)(62.30) . k& ffi (Pseudosciaena
crocea)(54.39) . etk ¥ il £ (Nibea miichthioides) 42
(64.26) . H. ff§ (Pagrosomus major)(48.38) K - fif
(Rhabdosargus sarba)(67.06) £ £ % 1 25 (X1 TH 43 45 |
2002); tik—03RW, WP o s A B £ UL PR 1Y 2 TR
ZH RF UL PAD i Jo B SR AN QN AE 87 % s B AL, (R T
HoAth i WL 28 55t 288, Ha FE R 2 L ATY AR 2 LU A BRAR Y
LA B AR > 5 1 SR

34w EHER LN

W4 I 2 A A R A, R R Hr IE
WAL FR Y, Hd, Ca. P2 Eak
PEZEZHRI T, Ca. PEHZSSHARTHRELEAR
K. Lal %(2002)ff 52 %W, msk= P, MAERNA
R, 50 LR AU 85 WY . Shearer %5
(1987)H B ny 5 £ i) AT 65 (Salmo gairdneri), &
AR Ca. P 3 R I, fOiRE 8% ol —
FINH) SARIEAZ S AETA R % 78 NaH,PO, 2 ffi ) Ca.
P KPR IEH , BrTEAS LAVKE o AT E ST 055 A
BRI EH T PE=.

AL, Cu. Zn S5 o ER BRI X A
R B B 4 F (FLAE B 55, 2014), (A& ERRIKHET
X A A 7 AR OR RBE IR, PR X ST i e 2R Al
PR R A KR T B . ANk E (2006) 1 B 5T 25

WoR, WP 5 IEE A2 M4 8 00 & o i 2 22
S, 1 HAFFR IR A, BTEA T M, Zn S R
IEHAR, Jo 22 5 (P>0.05), X 15 HH 50 [R5 e
TER R AR B THEE R AR BT R, AR ] fe &
B TH 0 Mn, Zn X FERYTSEE TG R & Y . Lorentzen
(1999) %} K P4 1k (Salmo  salar) Fll Ramseyer(1999) %if
T8 ) B SRR, YRR B Z Mn, Zn, Fe
Cu St ou RNy, KBRS, TR E.

AR EY, BT EIEEHES T Fe. Mn &R
ZIERAML, H2ERREA, HEIEA S EWAHZ
(] R4 0 B % 1 TG I 5 25 S, 3K U0 WY s A B AR A
WA %) JE DAL T S i/ Fe, Min 25430 o0 R i .
KL, O 2% SR AR A A B A0 9 Gl E J HHOE 24 8 X
PRI

35 ERFEEDHEAIFAZEL

TEN TSR AR S A BEA R, MG & & B BT th
H— E RS R A A A, FEE KR R T
N5 URRE AR, RARRISETIEIKE, MHE
AR, SRATTE W B A B A A B AL/ NS il A
W B E T 46 KA B FAAIE Tk, i T X L8 1 i i
RGN, SMEPESR TR M EEAR, 9 T4
FRIEINAS , FRFE 2258 W00 O Ve BR W 1P 11 o ) T Wi
T £ 1) Kb B — R /N I T 3 EAE D HiAtb 1
MR, B LMK A A% B 1, AORAGSEmE T 57
SRR o AOEFINE M AT T IR | B HERHE | S8 a
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Nutritional Values of 2-Year-Old Cultured Epinephelus akaara and
Causes of [ts Common Defor mities

KONG Xiangdi*? LIU Li*? LI Yanlu?, YU Huanhuan™?,
ZHAI Jeming®, PANG Zunfang, XU Wantu®, CHEN Chao®”

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Qingdao Key Laboratory for
Marine Fish Breeding and Biotechnology, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Qingdao 266071; 2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 3. Laizhou Mingbo
Aquatic Co. Ltd, Yantai 261418; 4. Xiangshan Gangwan Aguatic Seeding Limited Company of Ningbo, Ningbo  315700)

Abstract Common malformations were observed in artificialy cultured Epinephelus akaara. The
malformations could be divided into two categories: the spina deformity and gill jaw deformity. To compare
the nutritional values of the two types of deformed fish and normal ones, conventional nutrient determination
methods were applied to analyze the body indices and muscle nutrient component and quality. The results were
shown as follows:(1) The total length and muscle rate of spinal deformed fish were (21.97+1.50) cm and
(71.12+1.45)% respectively. Those of gill and jaw deformed fish were (22.43+0.12) cm and (71.28+0.39)%.
The values of both were significantly different from those of normal fish (25.70+£0.75) cm and (78.58+0.20)%.
(2) The difference in muscle crude protein and crude ash between the three types was small and insignificant,
whereas the crude fat content of spinal deformed (3.55+0.06)%, there was a significant difference between
the normal fish (2.71+0.07)% and gill jaw deformed (2.48+0.01)%. (3) The amino acid content and essential
amino acid index of spina deformed [(17.55+0.65%) and 83.04] and gill jaw deformed[ (15.89+0.11)% and
73.82] were lower than those of normal fish [(19.86+0.52)% and 89.25]. (4) In terms of meat quality, cohesion,
elasticity, adhesiveness, and chewiness were compared between the three groups, and the order was normal fish >
spinal deformed fish > fish gill and jaw deformed fish. Comprehensive analysis suggested that nutritional
values of the two types of deformed fish were lower than that of normal fish, and it was the lowest in the gill
and jaw deformed. In addition, we also tested the levels of elements such as Cu, Zn, Fe, Mn, Ca, and P in
spines and gill and jaw bones of the three types of fish. We found that there was no significant difference in
these elements in the spine, except for Fe and Mn. This indicated that the change in Fe and Mn content might
be the cause of spinal deformity in cultured E. akaara.
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