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13 MUFA > > (P<0.05); PUFA
EPA+DHA 3 (P>0.05); 3 , EPA+DHA
PUFA  82.54%; PUFA 1.53
: (AAS) (CS) ; ;3
E/T E/N FAO/WHO ; D/T EIN (P<0.05),
EAAI 3 ,
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1.1
(Pampus argenteus)
(P. sinensis) 2010 3—4
191 (29.5—30°N  122.5—123°E), 3
, (17.35£1.27)cm, (145.23%
44.17)g; 2010 12
, (15.81+1.32)cm,

(P. cinereus)

(128.56+34.21)g

9 , ,
=20
1.2
105 ( GB5009.3-
1985): (
GB5009.4-1985); (
GB5009.6-1985);
( GB5009.5-1985)( , 1985);
1.3
0.1—0.2¢g GB/T 5009.124-2003 ,
( L-8800 ) 18
14
0.1—0.2g , Bligh-Dyer (Bligh et al,
1959) , KOH- , Metcalfe(1966)
BF3 , QP2010 -
15
FAO/WHO 1973
(FAO, 1973)
(
, 1991) ,
(AAS) (CS) (EAAI)
(Peiiett et al, 1980)
ASS = ( IFAO
)x100
CS = ( /
)x100
EAAI = {( Yy $)x100x( Yy

S) %x100 }l/n

1.6
(Mean, M)x
(Stdeva, SD) , SPSS 17.0
, One-Way ANOVA
, Duncan
2
2.1
3
, 1 1
, 3
(P<0.05),
(P<0.05), , ;
(P<0.05),
(P<0.05)

, (P>0.05)

F1 LMEENAMERESRMD (% , n=9)
Tab.1 General nutritive components in muscle of several pom-
frets (% Wet weight, n=9)

73.11+1.21° 74.08+0.95° 77.24+0.92° 69.31+1.03°
20.16+0.66° 18.45+0.64° 18.71+0.22° 19.08+0.26%

4.90+0.13* 6.1240.52° 2.31+0.11° 6.72+0.42°
1.214#0.16°  0.85£0.29° 1.15+0.04° 1.880.27°
0.66£0.42°  0.42+0.31° 0.47x0.06° 2.08%0.12°
(P<0.05),
2.2
2 ,
18 , 8
(EAA) 10 (NEAA),
62.70%—69.40%, EAA (Iso
Leu Lys Met Phe Thr Val Trp)
41.97%—42.31%;
4
36.20% ;3
(TAA) (EAA)
> (P<0.05), (P>0.05),
(DAA) > (P<0.05);



4 : (Pampus argenteus). (P. cinereus) (P. sinensis) 777

CS( ) 50,
(P<0.05), ,
565 554 FAO/WHO
EAA NEAA (E/N) DAA TAA + ;
(DIT) (P<0.05), EAA TAA (E/M) (AAS) ,
(P>0.05) ; (EAAI
2 , EAAI ,
, FAO/WHO , 51.05—63.93,
(AAS) (CS) (EAAL, (EAAI) 63.93 62.17
3 (AAS) 3 ,
AAS( + ) 3 AAS CS
100, + , 3
, 6—69  76—102, 3 ,
; cs) +
=2 MEBEMAPIEREMR% ,n=9)
Tab.2 Composition of amino acids in muscle of several pomfrets (% Dry weight, n=9)
Ala* 4.210.21° 3.73+0.26" 4.01£0.25° 4.19+0.30°
Arg 4.35£0.43° 3.78+0.33" 4.21£0.34° 3.86+0.41°
Asp* 7.81£0.94° 6.49£0.14° 6.41£0.57° 6.51+0.53"
Cys 0.59+0.22° 0.62£0.12° 0.45+0.31° 0.69+0.11°
Glu* 11.26+1.66° 9.36+1.07° 9.26+1.02° 9.17+0.96"
Gly* 3.44+0.26° 3.79+0.06° 4.41%0.11° 4.61+0.09"
His 1.52+0.26° 1.48+0.13° 2.17+0.31° 1.98+0.25"
Iso 3.98+0.39° 3.17£0.13° 4.44£0.20° 3.12£0.04°
Leu 5.78+0.84° 5.27+0.23" 5.49£0.22° 4.45£0.06°
Lys 6.32£1.23° 6.22+0.14° 5.61+0.63" 5.74£0.21°
Met 1.48+0.22° 1.76+0.12° 1.75+0.07° 1.56+0.12°
Phe 3.69+0.24° 2.67+0.05° 3.04£0.13° 3.11+0.06°
Thr 3.170.67° 3.300.05° 3.86+0.35" 2.94£0.14°
Val 3.89+0.31° 3.42+0.12° 4.33£0.23° 3.96+0.06°
Trp 0.820.21° 0.720.07° 0.08+0.02° 0.69+0.03°
Pro 2.67£0.98° 2.24£0.17° 2.42+0.08° 2.62+0.03"
Ser 2.1440.26° 1.93+0.17° 1.71+0.22° 2.1440.07°
Tyr 2.2840.72° 2.75+0.17° 3.95+0.15° 2.41£0.07°
TAA 69.40+3.50° 62.70+2.12° 67.60+3.72° 63.75+2.33"
EAA 29.13+1.42° 26.53+1.72° 28.90+1.82° 25.57+2.12°
DAA 26.72+2.01° 22.072.30° 24.09+1.96° 21.18+2.54°
E/T (%) 41.97+3.31° 42.31+2.87° 42.12+3.01° 40.11£3.43°
E/N (%) 72.34+3.01° 73.35+2.80% 74.68+3.57° 66.97+2.71°
DIT (%) 38.50+2.75°% 36.20+1.80° 35.64+2.06" 33.22+1.730°
L * s TAA: s EAA: ; DAA: s E/N:

s EIT: ; DIT:
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%3 JLEhEE & AN A | A ER 4E AT M (malg, )
Tab.3 Evaluation of EAA composition in muscle of several pomfrets (mg/g, On N basis)
EAA
AAS CS AAS CS AAS CS AAS CS
lle 133 66 106 53 135 67 125 62
Leu 109 57 99 52 95 50** 103 54
Lys 155 81 152 79 125 65 169 88
Thr 106 66 110 69 117 73 118 74
Val 105 54** 92 48 106 55 128 66
Trp 68* 40* 60* 35* 6* 4* 69* 41*
+ Met+Cys 78** 57 90** 45** 76** 58 102** 53**
+ Phe+Tyr 131 86 119 78 139 91 146 96
EAAI 63.93 59.57 51.05 62.17
2.3 DHA (P>0.05),
4 1 DHA 3 (SFA)
13 (SFA)6 2 (P<0.05);
(MUFA)3 , (MUFA) , ,
(PUFA)4 SFA C16:0( ) C18:0 (P<0.05); (PUFA)3
( ) , 6.29%—36.55% ; (P>0.05)
MUFA C18:1(n-9)( ); (ARA) 13
3 C20:5(n-3)(EPA), (SFA)5 ,
EPA (P<0.05) (MUFA)4 (PUFA)4 SFA
F 4 JLF0EE & NP BE B ER B 4E AR (%)
Tab.4 Fatty acid composition in muscle of several pomfrets (%)
Cl4:0 3.12+0.15% 7.3240.51° 1.77+0.05° —
C15:0 0.77+0.03° 1.60+0.06° 0.72+0.05° 2.32+0.08°
C16:0 30.56+1.54° 25.56+1.46° 36.55+1.33¢ 42.11+2.03¢
C16: 1(n-7) 6.16+0.11° 8.16+0.21° — —
C17:0 — 1.10£0.03° 1.59+0.04° —
C18:0 5.29+0.14° 10.29+0.21° 12.49+0.32° 16.09+0.65"
C18: 1(n-5) 3.32+0.08 — — —
C18: 1(n-8) — — — 11.46+2.09
C18: 1(n-9) 25.61+1.25° 23.61+1.43° 22.94+1.19° 10.99+0.87°¢
C20 : 4(n-6) 2.55+0.03% 4.01+0.07° 4.31+0.08° 2.38+0.04%
C20 : 5(n-3) 4.75+1.25° 3.80+0.32° 19.63+2.35° 3.51+0.41°
C21: 4(n-7) 1.63+0.17 — — —
C22: 6(n-3) 15.95+0.65° 14.93+1.04° — 8.58+1.01°
C24:0 0.32+0.05 — — —
> SFA 40.06+2.24° 45.87+2.41° 53.12+3.11° 52.21+1.56°
> MUFA 35.09+2.11° 31.77+1.81° 22.94+1.23° 31.75+1.98°
> PUFA 24.88+1.25° 22.73+1.27° 23.93+1.31" 16.27+1.04°
> EPA+DHA 20.70+1.90° 18.73+1.36* 19.63+2.35% 12.09+1.18°
:n=29; SFA: ; MUFA: ; PUFA: ; —
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W R B ¢E85
B mes B SRIETRES
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EPA+DHA

C18:1n9 ARA
ESHRTEEES

1 3
Fig.1 Comparison of major fatty acid in muscle of three kinds of pomfrets

C16:0( ) C18:0( ) 32 3
(P<0.05); MUFA  C18:1(n-9)(
) PUFA (ARA) , (C18:1) (C18:3)
(P>0.05), EPA
DHA (P<0.05) , ARA
(MUFA) (PUFA) EPA DHA
(P<0.05)
8 (LDL-C)
31 3 , EPA( )
, 3 DHA( )
18.45%—20.16%, Pseudosciaena cro- , DHA EPA
cea Lateolabrax japonicus Scophthalnus ,
maximus Cynoglossus semilaevis ( , 2005)
Pagtosomus major Sparus macrocephalus ( 3 (C18:1)
, 2002) , 22.94%—25.61%,
( , 2010), : % Trachinotus ovatus (28.36%)(
, 2010) Pseudosciaena crocea
( , 2010); (23.79%)( , 2005) Centropristis
2.31%—6.12% ( , 2002; striata (24.43%)( , 2010) P.
, 2008) , , sinensis (24.86%)( , 2010) ;
; P. crocea (13.54%)( , 2005)
; Lateolabrax japonicus (12.28%) Lateolabrax
3.5%—4.5% ( , 2008), maculate (17.10%)( , 2003a)
; Verasper variegates (14.67%)( , 2006)
3 Oncorhynchus sp. (14.71%)( , 2008) ;

: (4.9%) Epinephelus malabaricu (31.88%)(
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, 2008) 3 Haliotis discus hannai (38.07%)( , 2007)
(P<0.05) Sepia esculenta (43.80%)( , 2009)
3 > EPA+DHA (P> FAO/WHO
0.05), DHA |, ZEPA+ , E/T 40% , E/N
DHA 3 18.73%—20.70%, 60% ( , 2002), 3
1i2(15.40%) (8.38%) E/T 40.11%—42.31%, E/N 66.97%—
(24.86%) ; (32.31%); 74.68%, , 3
(18.10%) (20.75%) FAO/WHO ,
(21.87%) (21.88%) (21.23%)
(18.26%) EPA ,
DHA , DHA 15.95%, ,
(2009) , ,
, DHA (2010) ( , 2008)
3 )
3 22.73%—
24.88%, , 3
(12.71%) (16.24%); , ,
(24.46%) (27.86%) ( , 2009)
(22.71%) ; 1% (33.21%) Sepiella maindroni ( , 2008)
(42.19%) (31.88%) (42.60%) 3 EAAI
(SFA) :
2 (P<0.05); (MUFA) , 3 EAAI 51.05—
) , (P<0.05) 3 63.93, > > ,
Cl4—24 ,
(UFA) , .3
53.78%, 59.97% , ,
(MUFA) 29.93%, , 3 4
(PUFA) 23.85%, ,
3.3 3 :
, : 4
, , 35.64% ,
3 (E/T) 41.97%— (38.66%)( , 2006) (33.05%)
42.31%, Epinephelus maculatus Tegillarca granosa (34.13%)( , 2007)
(40.87%) Epinephelus awoara (41.99%)
(44.48%)( , 2002) Scoph- 3 ,
thalmus maximus (41.62%)( , 2003b) 13.70%—16.22%  9.48%—11.25%;
(40.81%)( , 2010) 3 18
, Trionyx sinensis (39.45%) 7 6 11.02%—12.46%,
Monopterus albus (40.98%)( , 2008) 3
Penaeus vannamei (36.25%)( , 2001) ,
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3.4 )
(P<0.05), » 2008.

(P<0.05): ’ , 29(12): 547—548
, 2003a.
, 24(2): 35—39
, , 2003b.
(P<0.05), , 25: 438—440
565 554 , , 2006,
EAA  NEAA (E/IN) DAA  28(3): 211272 01
TAA (D/T) (P<0.05), . 38—78
, 2007. 5
, C18:1(n-9)( ), EPA ( ), 20(3): 315—319
DHA ’ , 2002.
, 23: 25—32
(PUFA) 153 , 2008,
, 30: 298—302
, , 2010. i
, 31(10): 192—195
, 2005.
’ ,3:13—15
, 2006.
: . , 13(2): 286—291
, , 1985. GB/T 5009-1985.
. : ,1—24
, 2009. 4
' ' , 44(5): 117—123
: , 2010.
(2005) (2009) , 32(1): 102—108

(Portunus trituberculatus) , 2008.

, 30(4): 425—426
, 2007.

' , 28(4): 38—47
). , 2005.
, , 273: 246—250
, 2008.
( , 2005: , 2009), , 32(2): 309—313
, 2010.

' . L (2): 67—T71

(P>0.05), (ARA) EAA , . 2010.

TAA (E/T) (P>0.05), . , 28(2): 60—66
EAAI (62.17) : , 2008.
(6393) , y 28(3): 54—56
e s , , 2005.
' , 27(3): 256—260
' ’ , 2009.

, 21(5): 695—702



782

43

, , 1995.
, 19(4): 374—378

, , , 2008. (Sepiella

maindroni)
, 39(2): 145—151
, , , 2009.
, 31(5): 513—515
, , , 2001.
, 31(6):

828—834

Al-Abdul-Elah K, Almatar S, Abo-Rezq T et al, 2001. Develop-
ment of hatchery technology for the silver pomfret Pampus
argenteus (Euphrasen): effect of microalgal species on larval
survival. Aquaculture Research, 32: 849—860

Bligh E G, Dyer W J, 1959. A rapid method lipid extraction and
purification. Can J Biochen Physiol, 37: 911—923

Dadzie S, Abou-Seedo F, Al-Shallal T, 2000. Reproductive biology
of the silver pomfret, Pampus argenteus (Euphrasen), in Kuwait
waters. Journal of Applied Ichthyology, 16(6): 247—253

FAO, 1973. Energy and Protein Requirements. Rome: FAO
Meeting Report Series, 52: 40—73

Fernandez-Palacios H, Izquierdo Mario S, Robaina L et al, 1997.
The effect of dietary protein and lipid from squid and fish
meals on egg quality of broodstock for gilthread sea bream
(Sparus aurata L.). Aquaculture, 148: 233—246

Lmatar S M, Lone K P, Abulrezq T S et al, 2004. Spawning fre-
quency, fecundity, egg weight and spawning type of silver
pomfret, Pampus argenteus (Euphrasen), in Kuwait waters.
Journal of Applied Ichthyology, 20(3): 176—188

Metcalfe L D, 1966. Rapid preparation of fatty acids esters from
lipids for gas chromatographic analysis. Analytical Chemis-
try, 38: 514—515

Peiiett P L, Young V R, 1980. Nutritional Evaluation of Protein
Foods. The United National University Publishing Company,
Japan, 26—29

Sargent J R, Bell J G, Bell M V et al, 1995. Requirement criteria
for essential fatty acids. Journal of Applied Ichthyology, 11:
183—198

Yang W T, Li J, Yue G H, 2006. Multiplex genotyping of novel
microsatellites from silver pomfret (Pampus argenteus) and
cross-amplification in other pomfret species. Molecular
Ecology Notes, 6: 1073—1075

ANALYSIS AND EVALUATION OF NUTRITIONAL COMPONENTS IN MUSCLE OF
PAMPUS ARGENTEUS, P. CINEREUS AND P. SINENSIS FROM THE EAST CHINA SEA

XU Shan-Liang, WANG Dan-Li, XU Ji-Lin, YAN Xiao-Jun

(Marine College of Ningbo University, Key Laboratory of Applied Marine Biotechnology, Ministry of Education,
Ningbo University, Ningbo, 315211)

Abstract Biochemistry of tissues of Pampus argenteus, P. cinereus and P. sinensis was analyzed by adopting national
standard method, and wild and cultured P. argenteus was compared. Three wild populations were sampled from the east
china sea in Zhejiang Province (29.5—30°N, 122.5—123°E) in March—April 2010 and cultured P. argenteus from aqui-
culture farm in Dongtou (Zhejiang) in December 2010. As a result, The content of crude protein was P. argenteus > P.
cinereus and P. sinensis (P<0.05), and the content of crude lipid was P. cinereus > P. argenteus > P. sinensis (P<0.05); both
wild and cultured in crude protein were similar (P>0.05). Thirteen fatty acids were detected in muscle of three wild
pomfret. MUFA contents in muscle were P. argenteus > P. cinereus > P. sinensis (P<0.05), however, PUFA contents and
EPA + DHA contents were no significant difference in three wild pomfret (P>0.05). The unsaturated fatty acids were
mainly in three kinds of pomfret and EPA + DHA content accounted for an average 82.54% in PUFA; PUFA content of the
wild P. argenteus was 1.53 times than that of cultured one. The glutamic acid content was the highest in amino acids.
Evaluation of amino acids by AAS and CS showed that the lysine relative content in muscle of three wild pomfret was the
richest. The rate of essential amino acids/total amino acids (E/T) and essential amino acids/nonessential aminoacids (E/N)
were all higher than evaluation criteria of FAO/WHO. The deliciousamino acids/total amino acids (D/T) and E/N in muscle
in the wild P. argenteus were significantly higher than those in the culture (P<0.05), but both wild and cultured in essential
amino acids index (EAAI) were similar. In conclusion, the nutritional composition of three wild pomfret was reasonable
and the sustenance of wild P. argenteus was superior, moreover, the quality of wild P. argenteus was better than that of
cultured, however, silver pomfret was regarded as an excellent breeding varieties.

Key words Pampus argenteus, Pampus cinereus, Pampus sinensis, Muscle,
tional evaluation

Fatty acid, Amino acid, Nutri-



