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Tab.1 Main morphologic features of M. meretrix and M. veneriformis

% Fok/mm 7555 /mm 769 /mm /g
species shell length shell height shell width wet weight
LU M.meretrix 59.80+17.47 51.00+14.41 29.17+8.02 67.26+50.68
VU U588 M.veneriformis 30.23+3.11 27.35+2.82 20.11£2.18 10.29+3.43
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Tab.2 Comparison of nutritional components in M.meretrix and

M.veneriformis and other buried clams

%, dry weight, n=3~5

TiEN FHLEE 5 FLAR G €2 Vi 3CHR
species crude protein crude fat polysaccharides ash references

U M.meretrix 58.24+1.63 5.93+0.27 16.77+0.90 18.35+1.19 AT this study
VU SR M.veneriformis 57.38+1.45 6.18+0.21 10.980.87 25.39+1.32 AWA this study
HUE Cyclina sinensis 41.02 24.08 — 20.30 [18]

Vel Tegillarca granosa 70.84 4.28 — 11.74 [19]

Vit E Coelomactra antiquata 63.19 — — — [20]

FIMT S Mercenaria mercenaria 60.69 5.60 — 18.80 [21]

SR IA 1T Ruditapes philippinarum 71.96 6.41 — 13.21 [22]

S AT Ruditapes philippinarum 61.28 8.61 17.73 732 [23]

KA4% Solen strictus 75.2 7.90 1.10 15.7 [24]

WL AR Paphia undulate 75.2 8.83 2.77 13.2 [24]

GEWH Tegillarca nodifera 59.17 10.62 — 11.03 [25]

RTI% Cultellus scalprum 71.02 14.35 — 9.05 [25]

308G Gomphina aequilatera 58.11 14.98 — 10.85 [25]

Horh b @ AL FH, Rl AR . Fa®d SRR Cd. AsiE T EETG Y, MCrkHgR
MR, RNEMR . AR, AR, KA. & 5%, WMAKENATCd, AsHICHy )8 T 5

IR MR (K3, aiREW, Rk, I
SR RN 2 R A, At 2 5 1R A UG R P 1 %
%ﬂ%?@ﬁ%% SCHA B T A KL R A S

MR S 01 oM 18.39F144.87 ¢/100 g, 5 T DU £f i
I(15.16F137.20 g/100 g), {H P& 07 2L/ 5
IR B LR W T, 230 2 40.99% F
40.75%.

SCHE R A Y SR R R & s T I A A
W, 435k 18.89115.58 g/lOO go Ho, B
MR . RITAHAR 2 BRI EZ R, s
IR RSO ER  E i
13.47F110.82 g/100 g; T HRZABRMAEREEH
R REAE SR, R DL 28 R SR 1
0 5.41H14.76 g/100 g,
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Tab.3 Amino acid composition and levels in M. meretrix and

M. veneriformis and other buried clams /100 g, dry matter, n=3
AHER e VY £ ey i VLI 7 i o e o) ESIGE (e AR
amino acid M.meretrix ___M.veneriformis _T.granosa __ C.antiquate __ R. variegata M. mercenaria R. philippinarum

RA&H 8 aspartic acid 4.75 4.24 6.87 5.57 4.88 5.87 5.66
225 R serine 2.13 222 1.30 244 2.01 2.6 2.06
HEIR glutamine 8.72 6.58 9.38 7.80 8.39 8.91 11.0
HAER gycin 1.86 2.35 3.32 6.70 2.49 3.03 3.53
AE AR alanine 3.55 241 4.50 5.76 3.13 4.06 3.71
ZHE IR histidine 1.28 1.30 1.29 1.02 2.70 0.9 1.05
FEE R arginine 4.19 2.95 4.59 4.84 4.12 478 1.65
Ff% & X methionine* 1.24 1.04 2.01 1.80 1.25 1.15 1.32
R isoleucine* 225 1.85 3.15 223 2.01 2.24 3.36
RN ZFR pheylalanine* 1.80 1.63 2.57 1.82 1.63 1.67 1.90
TR leucine* 391 2.92 5.16 3.86 4.29 4.85 5.51
% &R tyrosine* 1.70 1.50 234 1.64 2.02 1.70 1.56
FRER threonine* 2.29 1.64 2.72 2.62 2.93 2.62 3.20
HE R valine* 2.25 1.89 3.30 2.82 3.39 2.75 2.92
HHEIR lysine* 2.94 2.70 4.59 3.68 3.13 3.43 4.18
DEEI

i R 18.39 15.16 25.84 20.47 21.58 2143 25.68
WEAA
P4 A HL S
SR 44.87 37.20 57.09 54.60 52.86 524.2 57.86
WTAA

;F/— 24 A

AR BRI 40.99 40.75 45.26 37.49 40.82 40.88 44.4

(WEAA/WTAA)

s x BRI
Notes: * means essentiol amino alids

T4 XRNNAKRHRSESREAESERESERKTRREERNILE

Tab.4 Contents of heavy metals in M. meretrix and M. veneriformis and

comparison with the national standards of aquatic products

H 4B /(mg/kg) e VY £ i il G L Kbtk
heavy metal M.meretrix M.veneriformis R. philippinarum S. constricta (GB2762-2012)
i Cd 5.4 6.3 0.325 0.266 2.0
it As 0.74 2.2 1.3527 5.68%" 0.5
# Cr 0.78 5.8 0.744 1.260 2.0
K Hg 0.052 0.066 0.023 0.021 0.3
r‘ . N A >,
%S TRSMNXDEXREREN PR R RN, DRI, R DR A%
Tab.5 Enrichment evaluations on heavy metals in J N
Y B A VR TR L BRAR A DL 2 L I
M. meretrix and M. veneriformis - . N .
— e GRS SR, A,
species Gd As Cr Hg 5500 £ e RS BT & RO I, R
A M. tri 2.70 148 039 0.17 NN N NP
o hmerein 5.93%. 6.18%, Wi I Tt & S P45 g 2,
VU 14588 M.veneriformis 3.15 440 290 0.22

EAE T H IR FEE IR P AR g™
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AU, R, SOl K A i iR A B T R 58
NAR B W) E SR TR ASLE A, SO
ZWES S T IR, B T g AR R
KA, ERTI R RS BT 2ME
AL SR S T RE, L, TE9IT R 1%
B ORAE ST R D7 T, SCHE K DY S e IR 2 BoAT
AT AETT A T L

32 MREAAKRHIERMEKRIERD
ELaR o

RFLIR o B4 R VR R R SR

PR TR 5 U R 1 7 B 5 A R A
M EwEFRMENEERR, HkEHEEA
JEE FRANAE o S TV A i ] b 2 21 3 TR
T 5 S LR BRI LU 9 (EAA/TAAYSY 51 4 40.99%
F140.75%, 54 FAO/WHORE = /&5 i 7 26 11
XTEAA/TAARELR (40%) o [R]EE G 0 DY 1 0 i)
EAA/TAAP] B /& F VUit % (37.49%)", 2%
I (40.82%) TR 56 P 77 A (40.88%) P4 23T, {H
B o AIK T U i (45.26%) T HE AL 2 R 41 (44.40%)
FL BTN Ry, 3OS FIT I £ A 0 00 75 2 FE R 19 L 1)
B, WHYOEH T HEE T E R ER
PR MR PR D12

DL 2 PR A IR S R T LA e R a3
R &, AR, REER. HARULKE
RS ARD IR LR, HA B & R E TR
b EE SRR . ARSI B, SCIA R Y I R R
RERR G i TVUAMGIR, B & T4 A0 Ruditapes
variegata)?*'(18.89 g/100 g), {EAK T 74 jifi &
(25.83 g/100 g). FE VI EER(21.87 g/100 g)FEFE
TG AFP(23.90 g/100 o) FFHEARPE DI 2 HAN, £
K5 HWAX, @ik, X
W DU A R PA) P S L R SRR 7 B R A O
M5 1)46.8%F147.8%, = T 4= (A3 9(35.74%) . Je
BHU(44.4%) . FEFETE G 11 22(44.9%) F1 36 PI 45 iR 2

(46.7%)SFHEMPE D 25, X 13 B XL &5 73] 1 SC A
e DU s W) 247 5L A e RS ) AR i JRUBR

3.3 Mg kMt e £ MY TN

AN [ AT P DL i b xol B 4 1Y 25 RRRE B
A, AL gAMb cd. Cr. As, Hgiy
SEXE T, FEHEEFEPREN, RiETRE
ARG AT . 4298 (Sinonovacula constricta) Xt
Pb. Cd. Hg. Cr. Cu. Zn, Mn, Ni%&E 4 JE 1
AR U] A A ) 22 Sk . B A AR R B
CufE 4 B (A v i & S i K TR BiF, T CdAE
B ) S I K T4 . Ji4h, SCHES AT A
IS W b Cd B X A T E B e E R R
e T G P R, DR Ok A SO OGS T O U 4
W DL S b Cd & AR O DL M I A9 AR A
() Fsf 0 5 Y] 0 7K JB K Rl % U e B A5 W ) R 45 o)
R S5 TS YW B HER

SRR S D A S SRR N Cd i e TR
B E e R s Y IR, [ s
TFPMTDM 5 KU A 53 BT A 30, Sl T £ e )
H R CA T BEXT AARAEAE — 28 B8 fdt B XU

4 5

S K v A e RORLER 1 BCE R AR, HLIR
U7 & AR, HE SRR & R A, 2
WR 28 R R % R LT o5 B R R R L B B
Je PR S IR A (B O A R Y i i XL R )
D0 e U B P DL, SCIR RS o . AR
S S T R . S B DU A i i R Cd i
S, Heh) & Sk, JFH IO il b afh
G R T 00U . PMTDIfE RRE XU 311 45
SRERWL, SCE K DY f i R Cd S R 4 AT RE XS
NARAFAE — 5 1 BB g FE KUY, IO a2 — 25 i 56k
00 1096 S8 B0 K 5T | M R R TR NE A DL 2 o
e 1 S
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Nutritional composition and edible safety analysis of two estuarine bivalve
clams, Meretrix meretrix and Mactra veneriformis in Shuangtaizi Estuary

ZHANG Anguo'?’, SHAO Senlin', ZHAO Kai’, LI Jin*
(1. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China;

2. National Marine Environmental Monitoring Center, State Oceanic Administration, Dalian 116023, China,
3. Panshan Meretrix Meretrix Foundation Seed Farm, Panjin 124200, China;
4. Panjin Ocean and Fisheries Science Research Institute, Panjin 124010, China)

Abstract: In order to understand the nutrient characteristics of Meretrix meretrix and Mactra veneriformis, the
general nutrients (crude protein, crude fat and crude ash), amino acids, as well as heavy metals (Cd, As, Cr, and
Hg) in edible part of these two clams were investigated. The results showed that the crude protein content (58.24
g/100 g) and crude fat (5.93 g/100 g) in M. meretrix was similar to those in M. veneriformis (57.38 g/100 g, and
6.18 g/100 g). The polysaccharides content in M. meretrix is approximately three times as high as that in M.
veneriformis. The crude ash contents in M. meretrix and M. veneriformis were 18.35 g/100 g and 25.39 g/100 g,
respectively. In dry sample, the total amino acids content was up to 44.87 g/100 g in M. meretrix and 37.20 g/100 g
in M. veneriformis. Meanwhile, contents of the essential amino acids and delicious amino acids in M. meretrix
(18.39 g/100 g, 18.89 g/100 g) were higher than those in M. veneriformis (15.16 g/100 g, 15.58 g/100 g). The ratio
of essential amino acids content to total amino acids was close in both buried clams and more than 40%. Among
four heavy metals including Cd, As, Cr, and Hg, the Cd exhibited the highest content. The content of Cd was 5.40
mg/kg in M. meretrix and 6.3 mg/kg in M. veneriformis. It was found that the contents of Cr and Hg in M. meretrix
and M. veneriformis were lower than the standard for the toxic substance in the non-environmental pollution
aquatic products and other limit standards. Whereas, Cd and As contents in both estuarine buried clams were
higher than the standard. Based on the PMTDI health risk evaluation model, the contents of heavy metals in both
buried clams posed no health risk to humans. In conclusion, the results suggest that M. meretrix and M.
veneriformis are both suitable for diet and delicious additives. Furthermore, M. meretrix is a more ideal protein
source for humans given the composition and content of protein and amino acid.

Key words: Meretrix meretrix; Mactra veneriformis; nutrient composition; amino acid; heavy metals; safety
analysis
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