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XL R BRI B AR R T X R E N, B HB AR5
MTFENEEH, ASRARWELR - EEFH BN ER REMIE
Mo FERRNI R TE, 18K N2 A ML R 2 EPA F1 DHA
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IR FE 2 A0 R W 26 T B SR IRAE R BEAANT R
FISh oK U EZ TR T (BR9545 ) 522k
BE(ZANEES) . BAXNITRRTFR KRS E
HRTETEZK DL, TR ¥R K DU A9 42 8 DI AR 2, 5 AT g
EERE B THRAK N KK BB EFMEN R
P& . N T 2T T FEROK MK NI E
IRk LS, AU BT R AW B MIL
ik DURRIK U B TSRS 8, 3 HR S8 IR
AT N RGN LU ST, B A LSRRG
AT B SRR —E s A .

AR T
1.1 E#

YR7K D1« [ 8 ( Anodonta woodiana) 4R H
42 ( Cipangopaludina cathayensis) FIIE Wi ( Bellamya
purificata ) ; ¥ 7K D : & YL 4t 45 ( Crassostrea
ariakensis) P& 2L EAE WS ( Paphia undulate ) FIKAT
1% (solen strictus) o V4T LG40 BEK =T,
FLEREH AR AEERSIEIL 1.3 x
10* r/min #BHRIETF -20 CrkAEHEH,

1.2 RAFEUEE

A7 P B B BR R BR P BRI R
AALENSE (o tirat) , T 24 48 1k 2211
AMRAH,

FEAUASA 85Z ek 78 KA ( LIEFH I
{X4%)) , DHG9023 Ha FAs X\ T-1R48 (_Hig—1EF}
FAUBSARRAF]) , S23-2 #E S i pids ( LR IR
ERERAE) JZ-T E 3 A AL (R EH E gl
FREALBE PY 5 H 2R 1 45T ) , Kjeltec ™2300 P EK
ERIL(FOSS) , L8800 &M A 3h 73 Hrl ( H
37.) ,6890-5973H S BIK FIL (ZHE)

1.3 SLWAHZE
1.3.1  — Ak sl o E

7K 4rsE >k A GB 50093—2010 H i H T
s | KA 5E % A GB 50094—2010 H#¥5.3.2,
RELAR 7 B 2 2 F1| A Bligh-Dyer 2, #13E Bl <€
FHPLRE A
1.3.2  SEERIE

% 6 mol/L WERBR/KMRI5 , R A H 5L L-
8800 M H shMHr (g E"
1.3.3 RZEREFMEFN

HRAEHE AR PAH LG ERARH LS (WHO/

FAO) 1981 M AERIFN R IT B A AR
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an BN 28 Bligh-Dyer 428U , A N, X
T, A FI ) KOH H B 17 F Rk, R A
GC-MS 6890 - 5973H g7z,

2 HRHWHE

2.1 —RUERS
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B, FEBRRKHER WRHEERK S
Ml (A2 | [6]J8 T K 0 S8 3 Y405 1) 2
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S % A AR SR TS — R
H( Bt KELALS) AR ; g
B U/ R £ (W08 T 6T 6 £ 55 ) W v kA
U /INT 2 G (K] f A fa ) U A

AR G ERTR, SR TR A R
H. R RIEM X BY, BA W B K E R
HORTRHRE R RFEFENEEIYED
R, R R ST M B R B o

®1 JLAEAMKKRASEEHMARN—RULFRS LR

Tab.1 Comparison of proximate compositions among several marine

and freshwater shellfish meat and other animal meat %
FEfh K4y HEH HLIR W Wor o (ZHE)
b T3 78.6 16.1(75.2) 1.89(8.83) 2.82(13.2) 0.59(2.77)
KDL KA 81.4 14.0(75.3) 1.47(7.90) 2.92(15.7) 0.21(1.10)
Ak an ] 78.1 10.4(47.5) 3.29(15.0) 1.30(5.94) 6.91(31.6)
Tk 68.7 15.9(50.8) 4.07(13.0) 1.57(5.02) 9.76(31.4)
KN rhAE 5 P A2 78.6 12.1(56.5) 0.57(2.66) 6.04(28.2) 2.69(12.6)
12 74.1 14.9(57.5) 0.91(3.51) 7.05(27.2) 3.04(11.79)
Bifp [12] 77.3 16.6(73.1) 5.20(22.9) - 0.90(4.00)
KA g 1) 71.7 17.7(79.4) 2.50(11.2) - 2.10(9.40)
B [10) 80.9 16.0(83.8) 1.00(5.20) - 2.10(11.0)
iy L11] 78.0 18.2(82.7) 2.50(11.4) 1.20(5.45) 0.10(0.45)
(B g i 78.0 19.1(86.8) 1.20(5.45) 1.60(7.27) 0.10(0.45)
g (13] 75.7 21.2(87.2) 1.70(7.00) 1.40(5.76) 0.00(0.00)
oty 76.4 19.0(80.5) 3.40(14.4) 1.00(4.24) 0.20(0.86)
Fk I 1) 67.8 20.6(64.0) 10.30(32.0) 1.30(4.04) 0.00(0.00)
%4y 1] 62.5 19.8(52.8) 16.50(44.0) 1.10(2.93) 0.10(0.27)
b 46.8 13.2(24.8) 37.0(69.5) - 3.00(5.70)
. 4R 68.1 18.1(56.7) 13.4(42.0) - 0.40(1.30)
bzt 5y B 66.9 19.0(57.4) 14.1(42.6) - 0.00(0.00)
A 69.0 19.3(62.2) 9.40(30.3) - 2.30(7.50)

T R PR A TR I RE B I 35 5 W BUR DL T - FR S5 SO B s R sh i m e e Rl

2.2 HEBRAM

HR2 45 RGH, BRAERM L FTEAER
(A& EAPR) & B e RS, HU Ol B 8L R
G AR VLA 8. TR B BB R
K&, X LA L HLEFF & FAO/WHO R 1H,
VO LAR I M B R A B 5. B AR
TR T4 G IR Oy %ot i DR AT B2 W) F) 45 AIE 2 2
MR, A BT LA I A #4h TR K, 48 1T
PIBCH At IS BERTE B2 . —fRIE W AR
SC/FFHAES. 0 ~3.5 Z Al TR 30/ 97 &
1.0 ~ 1.5, MR B R BB F W 30/ 95 LI
25 AR W) R R E 8K R R B B AR
FH[M_]S] R

ARSI R LA DB 32/ 55 E P29 E D 2. 29,
PRI b P DT 288 7 i o T EE 2 B ) 4 35 R T
R A B BUR VR o R IS AR
5 Fh DB S AR AR USSR

2.3 REBRTS

AL R PR VE 7 2K B UAE i o B R
HEES FAO/WHO R N R R IR 5 Bt
FTECER, LU EBRER 100, BB AL BRI A 5 X
AR, V53 Foe 1 19 O 25 — PR 1k B PR
MK 3 FTLAE i, Mk LA AR AT B s Ak
i 55 TUAR IR 7K DU B 265 — PRl 1 S R R 4% O SR
PR , ML VLA 5 A 5 — IRl PR R R N S &R
BT RATIE B & R L T8 B RRIF
PR T HAAPE A DL, 7] SAS AT A 75 SR (LA
XK. ENEEARIVEART RS
GYNCNIL TGO S0 R 3 ST 0F -}
BRI SRR T 2XNEEH, HfERS &
W T eXEEH. FiL, KN RERZHEAR
M B (IR ZS) HATRC & B, AT AR A7 b %
B R EANIY, AT B ZE R FH XK'
Yt
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F2 JLEhiBAMKAK R AR EERAN

Tab. 2 Amino acid compositions of several marine and freshwater shellfish meat mg/100g ;2%
UL WK KN
bREsE rh AR R FH I U2 i I VLA 2 d=E 3 KA
REH R (Asp) 1291 1213 1563 1 000 1265 1052
F 4R (Thr) * 581 535 695 440 615 482
24 7 8 ( Ser) 602 535 690 425 535 453
B AR (Glu) 2021 1871 2 395 1417 1995 1693
H&® (Cly) 505 675 841 625 991 772
WA (Ala) 713 690 905 570 871 883
e BR (Cys) 264 240 311 255 230 221
HAFR(Val) * 613 530 685 491 621 493
2 (Met) * 422 305 385 300 391 328
SRR AR (Te) * 551 450 585 391 585 415
AR (Leu) * 1041 915 1210 523 972 746
P& S R (Tyr) 460 390 505 395 515 358
J75 A (Phe) * 441 375 515 333 513 352
WA (Lys) * 992 780 981 662 933 734
H A FR (His) * 260 200 255 265 282 225
X AR (Arg) 1042 1134 1495 732 1331 859
B (Pro) 523 561 705 550 521 481
BRI 12 322 11 399 14 721 9 374 13 166 10 547
TR 4 901 4 090 5311 3405 4912 4 256
W RILRR BB IR 0.40 0.36 0.36 0.36 0.37 0.40
FEBEAHR 901 765 1020 728 1028 710
ok A IR 2 205 1 895 2 480 1405 2179 1 654
X/ 2.45 2.48 2.43 1.93 2.12 2.33
T« R PO A BRI B (B 341+ FRoR TR R
F*3 JLFpiEAKIHEK N ANSER TS E
Tab.3 Amino acid scores of several marine and freshwater shellfish meat
T AR , RAR — TN . LM%
bREsS rhAE [ FH I 12 Wi I VLA 2 d=E 3 KA

Ile 87 101 98 94 91 75 130
Leu 94 108 115 79* 86 76 120
Lys 124 129 131 127 116 105 118
Met + Cys 123 128 132 152 115 112 179
Phe +Tyr 95 105 113 117 106 86 159
Thr 91 111 116 106 96 86 135
Val 77* 88* 91* 94 77* 70 115
Trp - - - - - - 162

T - FRBAWREE 5« Fon 5 — PR E R

2.4 [ERAERZAAR

HE 4 FLLEH, RK LA K DL E 1 A
TERI IR AR (16: 0) Dy 3o Xof BRASHRL R iy
BRI , /K W LAZEAE R (20: 1) JE £, MK DL LA
MER(18: 1) B L ; FEZ ARG BR H , TRk I
FENAEAEDIREER (200 4) MK Iy — R T
F2 (EPA, 20:5) f1 — -+ —fk F. % R ( DHA,
22:6) . BRTF , K W Z A1 S R £
FIRAN s -3 ZRWFIAG IR (EPA i DHA)
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LB R A B (B 0 B B8 AR . RATHES
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FIRIK DL, 43 Hil3k 14.19% 25. 51% 1 34.29%
TEZEFN 28R, K SR 2 AN F I B AR 0 7
H B, AR R AR R B
AR [T i S SN 1h3 L O N
YA R H 2 EPA il DHA B3 TRk Y
(S SRS i % IR A s = )
EPA 1 DHA . 38R #UHa25H%) %ih i 5 B2 4R 44 4 g s
BRAEAT T IR AR BRI 45 R 5 A LI 45 5
— B, TR AE TR 5 2 AN A R BRI &
BARZEHOR, TATHTIN A9 3% 50 B AR A ) B R A
Jig i BR A 2 7R A R RE B BR B9 45 SR 4 B N

24.11% 31.99% 3R #UH 251 I 2 1543 51k
39.28% ,10. 8% , A 2 F T AT S 3R 55 A0 R AR
FHARF R, R FHR G008 =5
PRSI BR HEAT I E, F LRI T 8 RIS
R, HorP AR ER (16: 0) FIBEAS AR (18:0) i B K
FRINA0. 43% , BN ARG T BR o5 42. 38% , T %5
ARG 5 R A A 76 W b 2K, — R T 3 R
(18:2) , —Fp 2 WRRER (18:3) , 4 Al o B g i
BRI 15.24% F1 0. 717% . 5ABF5E A B9 JLFH T
KA, 58 1 B Z 2 R FIRG I R, BB e &t % 3
ENRE TR, BN 'R N5,

F4  JLFhig kAN K T PRI RS R B 4 AL

Tab.4 Fatty acid profiles of several marine and freshwater shellfish meat %
[ Bk KN
bELs FhAE (R FH R i JETT G i RE 3 KA

14:0 0.92 3.96 3.47 3.92 3.05 4.98
15:0 - 6.89 2.40 - - -

16:0 27.15 28.99 23.96 24.14 25.27 25.20
16:1 6.01 2.89 1.56 2.92 6.80 6.99
17:0 4.12 4.18 3.73 2.29 2.29 1.85
18:0 7.14 9.94 9.10 6.32 13.29 10.85
18:1 14.30 8.03 5.82 10.30 11.92 15.26
18:2 5.62 9.48 6.09 1.85 1.03 0.93
18:3 8.71 - 2.30 - 0.70 1.59
20:1 14.06 16.53 18.58 10.6 5.39 6.47
20:2 - - 3.98 - 1.58 2.43
20:4 3.76 9.12 13.69 3.38 3.17 9.26
20:5 5.58 - 4.18 20.92 13.05 9.22
22:6 2.63 - 1.14 13.37 12.46 4.97
Bt 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
SFA 39.33 53.96 42.66 36.67 43.90 42.88
UFA 60.67 46.04 57.34 63.34 56.10 57.12
MUFA 34.37 27.44 25.96 23.82 24.11 28.72
PUFA 26.30 18.60 31.38 39.52 31.99 28.40
EPA + DHA 8.21 - 5.32 34.29 25.51 14.19

T - FURBAEH s SFA N HMAR IR ; UFA S5 AEFIIENIBR s MUFA S ARG RS s PUFA N 2 AR TR

3 g

AREEFE IR EFR T HSAK,
MNATAT A BB, RIAREAS [ 178 I R ik
FEAR M M. BB AR S A &
75% WE AR (AT HR o Fisi & 25
Hh, AT AR D kb S8 8 R B 8 D125 3 YA A
IR e 5 A R R e Y R B B, T LR
FIHRT BRI 31297 60% , J2.0> L5 52 s 3 XS
NBECInH B4R N) a2 38, HAUAKNSE EPA
1 DHA £ BE2% 58 , 3T 714 85 55 9 7K DU A T 7

SFUOK IS YOKIBARK > & BT THE
D2k, & H B RBOKIRA i T AT Y RITR K
#hFE. I, #4528 M8 IR 4 A, R L2 53
B3 28, BN AR s B AR s AR AT AR e 2R
DU | DAY 855 7090 e D X028 1) 25 i s DL 2R
HR A2 5] PR AN FE R 3R B R R A0 D2 S % 4
FAEHEFENLAGEFEENRE L 7
LATERSCHR R , A AR R £ 28 A I 1 2 B v (K /2
Fhlorh VIR e AR IRE AR 2%
A FhZ B AT S AN K BB IR 22 57 (IROK IR
fragB M Ky KB PREERSH
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Comparison of macronutrient components of several marine and freshwater
shellfish

LI Yue-bing' , SUN Li-chun', LIU Cheng-chu'?, LI Jia-le’**

(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China;2. Institute of Marine
Sciences, Shanghai Ocean University, Shanghai 201306, China; 3. College of Fisheries and Life Science, Shanghai Ocean
University, Shanghai 201306, China; 4. Aquaculture Division, E-Institute of Shanghai Universities, Shanghai 201306,
China;)

Abstract: This paper reported and compared macronutrient components of six species of marine and
freshwater shellfish in China. Marine shellfish species included Crassosirea ariakensis (the Jinjiang or Asian
oyster) , Solen strictus (razor clam), and Paphia undulata ( short-necked clam or undulated surf clam).
Freshwater species were Anodonta woodiana ( Chinese pond mussel, the Eastern Asiatic freshwater clam or
swan-mussel) , Cipangopaludina cathayensis ( river snail ), and Bellamya purificata ( mud snail ). No
significant differences were found in water content of edible portions among all species except the Chinese
pond mussel. However, remarkable differences were detected in contents of crude protein, lipid, and ash.
Razor and short-necked clam was classified as shellfish with high protein, containing approximately 75%
protein, 8% lipid, and 14% ash (at dry mass) , respectively. Chinese pond mussel and the Jinjiang oyster
belonged to shellfish species rich in lipid (14% lipid, 50% protein, and 6% ash). River and mud snails
were grouped as shellfish with high ash (30% ash, 60% protein, and 3% lipid). Based on amino acid
scores, protein quality of these shellfish was slightly lower than whole egg protein in general. However, score
of lysine was higher than that of whole egg protein, indicating that shellfish meat can exert better
complementary effects of proteins if combining with food stuffs in lack of lysine especially grains and cereals.
Regarding lipid quality, marine shellfish showed more advantages than freshwater species since the former
contained higher poly-unsaturated fatty acids especially eicosapentaenoic acid (EPA) and docosahaenoic acid
(DHA) than the latter. The total amount of EPA and DHA in razor and short-necked clams, and the Jinjiang
oyster was 14.19% , 25.51% and 34.29% , respectively. However, no EPA or DHA was detected in river
snail. In mineral nutrients, two species of snails possessed promising potential and might be applied in
development of natural dietary supplements for minerals. This study provided useful information for consumers
during decision on shellfish selection according to their nutritional requirements ( fit for purpose).
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