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ABSTRACT In order to understand the nutritive quality and nutritional components in the
edible part of Anadara uropygimelana , the contents of 18 common amino acids, protein, lipids
as well as vitamins and mineral ions in the soft tissue of A. uropygimelana were analyzed in this
research. The results showed that the content of crude protein, crude fat, total carbohydrate
and crude ash in the dry meat of A. uropygimelana were 72. 67% , 1. 23%, 4. 44% and 11. 73%
respectively. Eighteen common amino acids were found in the tissue of A. uropygimelana and
the total content of amino acids was 719. 75mg/g in dry sample. The content of EAA was
251. 23mg/g (dry weight) and the ratio of total essential amino acids to total amino acids was
34.91% ., which met the FAO/WHO standards. According to nutrition evaluation in amino
acids score (AAS) and chemical score (CS), the AAS of the edible part of A. uropygimelana

was 107. 86 with the first limiting amino acid as Val and the second limiting amino acid as Trp.
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The content of w-3PUFA in fatty acids was 33. 32% ., which was much higher than most bi-
valves. The results also indicated that the edible part of A. uropygimelana was rich in water-
soluble vitamins (B2, B3, B5 and C) and mineral ions such as Ca, Zn, Fe, Se, etc. The con-
tents of heavy metals in the edible part of A. uropygimelana was low and no benzene hexachlo-
ride or DDT was detected in the sample, indicating that A. uropygimelana is safe to eat. In con-
clusion, the edible part of A. uropygimelana was of high nutritional value and good for human
health.
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18 o AT 2 X SR AT AT A0S SR o A B IR PR . B AR R R AT L AR O A B A
M I 2 M) i et T R L B KA

1 #Rl57F*®

1.1 ##

BLEETE R T 2011 4E 3 AR AINARE H S EREX 77 X . FEACRES SRR ORSEE 0. 01 mm)
B B K R SE M L TR OFE 0.001 @) FREBE, BAHBNE 80 MME, H I HIBREA
SRS AT 5T B R EE 4 R 56. 78 mm (39. 60~ 83. 30 mm).32. 77 mm(23. 30 ~54. 20 mm).42. 21
mm(29. 70~65. 90 mm) Fl 36. 91 g(9. 16~159. 20 @),

A3ATT I S B5F o R S SR RO R , F R B oK sh Uk J5 000 28 I 1 0 7K, R 1 A o 2 TRT 7K 43 D 4 3
IRy B i s BEATLER 20 A B ) PR EE A IE I 1 ANFE DRI 3 A AT AR M AR AT 35 T 0 a2

1.2 WwlEHELAERE

1.2.1 BRRESH

KAy LR 1T CHLIS 7 S A0 K 43 . 43 5 2 BB GB 5009. 3-2010 B4 T4 .GB 5009. 5-2010 1 % & AL .
GB/T 5009. 6-2003 2 [l #27: .GB/T 9695. 31-2008 T 23 & = . GB 5009. 4-2010 £ & K 43 1 I 2 vk 1 17
M

SR N 43I % < FE L 28 6 mol/L HCL K f#, /KIS 78 0 240, 2R 22 K145 78 Hir A200 2 JE 8 43 A7 A3 )
E1T FRAEERR . U9 BUEE S Smol/L NaOH /K i 5 - 2R JH R HLIN 2 He (0 4 R 5 4

eGR4y . = B AOAC 996. 06 Fat (Total, saturated, and unsaturated in foods) , ¥ 5 L8R /K & )5 » TN
AH M =R Coo MR NS LSBT BT, 8 5 T W B oh DL BF, % 46 9 8 I 2 B B, SOM 63 (2 3R
GC6890) 437,

BREHELEA R Va6 GB/T 5009. 82-2003 & i i A= R A g A= R E 9, B b5 . i SR, 26
VR A WM (T CZEEEE 110002347,

Yer 2 Vi Vg Vs s Vs Vi : 28 %1 2 B8 GB 5413. 11, GB 5413. 12, GB 5413. 15, GB 5413.17. GB
5413. 13-2010, K¢ Sh A RTAL RS 0. 45m PEAT 8 BOAH (L% CREHEMS 11000 23 HT .
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GB/T 5009. 13.GB/T 5009. 17-2003 ,GB 5009. 12-2010, % i (£7 225 J5 7 W U 43 % % B vk (0 et 5 —F W i 4
SO EE T AA-63000) T 52

1: 28 GB/T 5009. 91-2003 £ &b H 4l BB DU 2 ok KO0 & 615 2 CE IS RE FP6410) I

i\ TCHLEH . 288 GB 5009. 93-2010 ,GB/T 5009. 11-2003 , % H S 464 5 5% Y66 1% 1 (Mg AFS-2000)

@}

FNISTN ST 2 B GB/T 5009. 19-2008 £ il A7 BIL AR 25 22 20 43 5k B o 0 00 2 iR AT
1.2.2 R&HA®R \ZK'TJC’J"\?I‘J%{—ZI‘/%
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T%HUXQEEEFW’EjﬁE*EEEﬁ% JEAT A, 4% T A5 & L R 73 (Amino acid score, AAS) HIfL % 53
(Chemical score,CS) ,
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Table 1  Assessment criteria for the marine animal quality (mg/kg wet weight)

V5 4y Fh 2% Contaminant Cd Pb As Hg Cu

PEFR1E Assessment criteria 5.5 10.0 10.0 0.3 100

12,4 #yEas
SEH B R SPSS 13,0 Ab 3, S BT A7 B0 ¥ FH - P £ A o 22 3w

2 #ZR5iTiR

2.1 EEEFHS

BT AR 2 B R L o T 2 R o R A RS L o T E Y 72,67 D0 s HLBE W L ROBE ALK 43 4 S
AR FEA 123 %040 4450 M 1173 Y., 5 HAOSE D28 A e (5% 2) , bt A ML 3 1 A B R T A
OCEIRA 2003) AT VLA W GRIBGHESF 2007, W 22 & T B Af (PhRIBKAE 2009) (U HiF BRIk 48 2002) |
RS (R B HSE 2009 AR T D REREED GRAKE  2002) s HLAG WG & A 2 A% T oA XG5 00385 0K o & it
I T VS B T VLA R /NS, R T RO R SO . R RIS A T2 SR AR A 8 R B T RS DL 2k
A 1 2 AT 0 4 R A

2.2 SEBRSERFHFITM

X b A A AR T 1) R TR 23 T 4 SR S W SR AR T S R R e 28 5 A L SR AR I i 18 Fh IR . T A P E TR
HEA 719. 75 mg/ g T EHERR B i 251, 23 mg/g. i RUEERR B A 34. 9100 5 BRI RAE AR R AR
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RIS, 9 &R AR 10. 98% M 17. 50 % ; B H R ME & 2R &R M H &m0 0 5 & A 5
B 6. 26 Y01 6. 00 %0 s 5 H MRA I 0 22 E R A& B2 4 ) 5 & LR R0 4. 03 % 2. 74 %, BT A & LR
&R & e - oM 125,93 mg/gs (AR MY & 3K, 4 5. 56 mg/g.
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Table 2 The main nutritional compoments (dry weight) of Anadara uropygimelana comparing with other bivalve shellfish (23]
LUES K4y s iin Jig Wi SR KA
Bivalve species Moisture Crude protein Crude fat Total carbohydrate Crude ash
Bt Anadara uropygimelana 83.840.78 72.6740.32 1.234+0.07 4,44+0.12 11.73+0. 38
EMH Scapharca subcrenata 81.4 61.7 3.3 — 3.11
Jellf Tegillarca granosa 82.15 62. 74 4.7 6 15. 46
WA Estellarca olivacea 81. 36 63. 64 10. 95 13.55 8.97
s Meretrix Linnaeus 76.90 59.3 3.7 26 10. 8
JEVLAEWG  Crassostrea rivularis Gould 83.09 52.94 5.84 — 13.82
BRER LD Pinctada martensii 80.9 74.9 6.5 6.6 12.6

£33 BMMHSEREANRESE

Table 3 Amino acid contents of A. uropygimelana

LR Amino acids 4y Content # & Content LR Amino acids 41 Content # & Content
(mg/g sample) (mg/g protein) (mg/g sample) (mg/g protein)
K114 A Asp 79.01+0. 69 108.73 KN E R Phe? 26.54+0.12 36.53
I % 2 Thr# 35.1940. 21 48. 42 21 % % His 22.8440. 14 31.43
24 %5 % Ser 29.0140. 17 39.92 {85 % Trp* 5.5640.07 7.64
B R R Glu 125.934+0. 93 173.28 W15 R Lys # 55.5640. 36 76. 45
Jifi % iz Pro 19. 7540. 20 27.18 K 2 iR Arg 65.4340. 27 90. 04
HHEMRGly* 43.21+0. 25 59. 46 IR B TAA 719.75+2. 39
& R Ala 45.06+0.19 62.01 DAL S EEAA 251.23+1.47
4 R Val® 21.6040. 16 29.73 SRR B RTFAA 293.21+1. 24
Jbt % % Cys-Cys 15.43+0. 15 21. 24 74 A LR S BCAA 109.26+0. 48
AR Met 19.14=+0. 22 26. 33 05 B AR S AAA 54.94+0. 27
SR le® 30. 8640. 31 42,47 ¥ /75 HHBCAA/AAA 1.99
A Leu” 56.7940.43 78.15 EAA/TAA 34.91
% % i Tyr 22.844+0.18 31.43 FAA/TAA 40. 74
W7 RN AR Rom B E R R
Notes: ¥ essential amino acid, * flavour amino acid

Wb T B FETR I & 5 A SR SR T B E SR A Y S B AR AR AR FAO/WHO 1 BAR A, B i 48
U B 2R T HL G R A A 6 T R TR R R SRR Y L M 35. 380 e Ay (ZERR ML 20100, LA AY LT
B S A IR M A (34. 91%0) 5 FAO/WHO Ay BEAHBL R 4 4308, B R B E A R . shE AR
it 56 FF — B B D I T B R ) R A R R AT R L B R Y SR RN (R DA K 5 H R A O 1 il 2 R
2R 6 AR & R (REHRSE 2009) , B /R 50 2 bk 20 1R 5 S 3L R S 1Y 40. 7406, A5 ek it BH
B ELA T DI S R T

S ILMR T 4> (Amino acid score, AAS) & H T2l H A —Fh PP 078 S5 00 (B 00 J5 s o DAk ot 29 R 358 11
Wi AR AT 43 W] LU (GR 4) B2 R 1045 73 d5c s Ry 139. 00 43, REBESLMR A 40k FAO/WHO HUAH AL
2, 25 W7 SRR 1 V- 24945 43y 107. 86 43, bt B B it 2 11 53 5 B AR B8 i W lie , 2 P R SR (R . AR B



513 O H B R ER E IR o 2 BAT 137

AAS AL SR BRI e MK O 59. 46 0 IR GVE RS 23  76. 40, A L Seb i 2 19 5 90 5 — BIR o) 1 R A
SRR o T IR R R TR O (R . AR CS Al B RS iR MK T 44, 94 o RS A TR 1% 73 4 55. 06
g0 DR, (0 R b B — PR A M S R IR, R T B PR A P BRI . T DL R o A S 1 R 1 i R
NERATR AR TR .

x4 BYHLFTEEBRAMMITN

Table 4 Evaluation of essential amino acids in edible part of A. uropygimelana

W B IEIR S AR SEIR i R EEAR+-EAR AR 51 R SR S R+ R TN A R
EAA(mg/g) Tle Leu Lys Cys+ Met Thr Trp Val Tyr+Phe
%EEH 42,47 78.15 76.45 47,57 48. 42 7.64 29.73 67.95
A. uropygimelana
FAO = - - -
FAOQO evaluation mode 40 70 >0 35 40 10 20 60
R ] ) )
Amino acid score (AAS) 106. 18 111. 64 139. 00 135.91 121.05 76.40 59. 46 113. 26
X%ﬁﬁﬁﬁ 49 66 66 47 45 17 54 86
Egg protein
Y
fes oy 86.67 118. 41 115. 83 101. 21 107. 60 44, 94 55.06 79.02

Chemical score (CS)

2.3 BEREARSSE

AR LI AR 7 B DTN AR LR T R A S L A R . Rk AR A AN 6 R R D R BN R B
5 22 A FI G G R FT w3 2R 51 22 S FTIE 7 R (w-3PUFA) 4351 5 IE B2 A 61. 90%.19. 05% ,42. 85 % Fil
33.320, W15 AT LLE H o bl ROk F006 05 0 A AR AT D R S o T H A LA E RS L2, R o
SPUFA & & m T HMEHNGE N2, o 3PUFA EA 6] A2 T2 B B il B H il =8 3 e e 2% %
F N[ R AR ARG % B A 1 I B L B % 0 Jok o A S Ak 41 o ek B AR KR RV RS SRR (R B H S 2009, [
7T Sk T 6% i I 1R LA 65 v 1) 7 R AL

RS MHMAEHBRAMESHMNERNERLEE

Table 5 Fatty acid composition of A. uropygimelana compared with other bivalves shellfish %
JIg s 2 £ it Tkt Vet HHCAYE i FURANAR ]
Fatty acids contents A. uropygimelana T. granosa E. olivacea C. rivlaris Gould
, e A
bkl 38.10+0. 77 55. 67 58. 14 33.33

Saturated fatty acids(SFA)

BN 6L R B 17 7R

Mono-unsaturated fatty acids(tMUFA) 19.050. 28 098 7908 5000

Polyfunsal%rjjfﬁTﬁ?iﬁyﬁﬁf‘is(PUF/\) 12.85220.56 3839 182 Zo
:33 Efg’;ﬁf\‘ 33.3240. 42 20. 10 10. 54 -
ZZ Hfg’;ﬁi‘ 3.76-£0. 15 13.52 5.72 -
w9 B 172 5.77+0.24 4.75 14.93 30. 50

o9 PUFA
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2.4 HEEESE

SRR TR K A PR AR R S BB Oy B GR6) . Hoh SR REE R Ve, KOy Vi, IAMNE & A Vi
Vi s Vi Vi il Vi B8R TR R R o AR VESE A R MR L A A PO R4 S Hoh R %
SSCH 2 T 3 L S R ) T O A W R 7 AR R R R R B8 Vs S I U AR SIS e A R ik IR AT R Y
W5« F2 BEAFTE T ) ) I AE 6 5 AR T R0 AP B g o R TR T AR DAY B A A AR B Y S A B A L S R L

(NAD) Fffif [l (NADP) 9 2L S8 23 » 704K S8 AL I8 I S B rp 45 B4 T g i 05 2003) . It . AR
PRA BE R bt H A A o ) A A 3 0 RE T
o6 BEMHELERRE
Table 6 Content of vitamins in A. wropygimelana (mg/kg)
gﬂ—ii Vitamins Ve Vi Vi Vs Vs Vs Va
% 1 Content 86.84+1.7 nd* 0.3£0 13.5+0.2 10.9+0. 2 nd* nd*
Notes: * not detected

2.5 EHTEE=E

I 7 n] 0 R AR S A B T IOUR o S A B I ROUE DL FE L R AR B o AR B 1
Ca.Fe.Zn S THLILE L. Se Y & MBI R . Se 1124 28 b H Ik ik 4016 il 9 3% 4 b On 3R . 2 5 HLIR R 1 5
RE AR W NI ORI ab i o BIFFE R B . Se AT LB IR 5 1L KB 15 5 » BE 1 5 LA (14 S 2 6B ) 10 0
LA PG B K9 - B B T AR A (B SO AF - 1996)

7 BEHBTYREERSEBAVNERNXMLLR
Table 7 Content of inorganic salt in A. wropygimelana compared with other bivalves (mg/kg)
4 i Content Ca Fe Na 7n Se
WLt A, wropygimelana 321411 65+4 4 150457 13+2 641
Jellt T. granosa 252.5 43.6 0.21 10. 5
EMS. subcrenata 6 321 386.2 27 800 75.4 —
PEVLA4EWE C. rivlaris Gould 22 600 929 28 400 920 —
ARG I P, Perna viridis 2175 500. 6 - 75.16 6.02

o1 8 WAL i As Cd Pb,Cu,Hg 45 8 4 J& /Y ¥ B i 5 50 Py iz /N T 1. 0, /N T B B A5 (1999)
B B SO B R SR T AR (20000 HIE B9 35 ARG DL 4 PofEL . S8 AT A R R AN AR v . R
AR T H AR ARG HH 7S 7N 7N R i o B ke B o U T RE IR — Rl RO A e R

R8 MHMPESESEMRERSHEMNT REMEER

Table 8 The contents of heavy metals in A. wropygimelana comparing with other bivalves (mg/kg)

4 1 Content As P, Cd P, Pb Ps Cu P, Hg Ps

B A, wropygimelana 0.04=+0 0. 004 0.47940.025 0.087 0.03440. 006 0.003 nd* 0 nd* 0
Uy Meretriz Linnaeus 3.11 0.311 1.20 0.22 0.10 0.01 1.31 0.0l 0.003 0.01
EUdH Scapharca subcrenata 0.92 0.092 1.21 0.22 0.07 0.007 1.61 0.02 0. 006 0.02
BLHE A, wropygimelana 1.24 0.124 1. 16 0.21 0.07 0.007 0.69 0.007 0.004 0.01
BRI Perna viridis - - 0.5 0.09 6.7 0.67 37.8 0.378  — -

Notes: * not detected
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