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Tab.1 The nutritional components of three seashells %
R T HEE W o
sample moisture crude protein crude lipid ash
FLIL AL Ostrea rivularis 88.33 £0.27 9.14 £0.11 1.22 +0.01 2.14 £0.16
WS E3EWS Paphia undulata 81. 15 +0.22 9.94 £0.27 1. 03 £0. 01 1.88 +0.22
LIR&%AN Pinctada martensii 84.59 £1.70 11.54 £0.95 1.25 +0.03 1.46 +0.06

EEBTSH 6 WIRFIE 525

Notes: Every value is the average of 6 determined values,x + s
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Tab.2 The content of cholesterol in three seashells mg/g
R plind R e B e GRERAEN
sample Ostrea rivularis Paphia undulata Pinctada martensii
JIE B/ AL s
cholesterol/cru(;le lipid 5.91 £0.61 10.75 +0.34 9.24 +£0.59
HE IR 01 A 0.07 £0.01 0.11 £0.00 0.12 £0.01

cholesterol/seashell meat

EEBTSH 6 WIRFIE 525

Notes: Every value is the average of 6 determined values,x + s
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Tab.3 The content of phospholipids in three seashells

BER plind R
sample Ostrea rivularis
BRAE/ MR (%)
phospholipids/crude lipid 14-51=0.46
&/
BERE/ LA (mg/g) 1.77+0.06

phospholipids/seashell meat

PO e GRERAEN
Paphia undulata Pinctada martensii
21.53 £0.26 30.68 +1.67
2.22 +£0.04 3.84+0.21

EEBTSH 6 WIRFIE 525

Notes: Every value is the average of 6 determined values,x + s
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Tab.4 The content of neutral lipid and polar lipid in three seashells

e PR aR i} P e dEs ORHEN
sample Ostrea rivularis Paphia undulata Pinctada martensii
J 1= (=3
ﬁmﬁ!/ﬁj“%(%) 38.04 +0.85 27.78 +0.98 44.70 £1.06
polar lipids/crude fat
BERB /T
AL/ A (me/g) 4.64£0.23 2.86 +0.28 5.59 +0.32
polar lipids/seashell meat
AR/ HERR B (% )
neutral lipids/ crude LIPID 52.83 £1.21 61.68 +1.58 51.40 £1.43
BERB /T
LR/ A (me/g) 6.45 £0.31 6.35 £0. 42 6.43 £0.38

neutral lipids/seashell meat

EEBTSH 6 WIRFIE 525

Notes: every value is the average of 6 determined values,x + s
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Tab.5 Fatty acid composition of lipids in three seashells %
plind R PO e O RBREEN
- Ostrea rivularis Paphia undulata Pinctada martensii
fatty acids Bl hHiE WM MR PR BEE BB PR b
total neutral polar total neutral polar total neutral polar
lipids lipids lipids lipids lipids lipids lipids lipids lipids
14:0 4.35 5.07 4.32 3.92 4.32 3.40 4.45 4.08 5.12
15:0 0.01 0.14 0.08 0.00 0.01 0.06 0.01 0.03 0.01
16:0 17.87 20. 14 17.35 24.74 23.29 30.21 17.34 17.38 16.32
16:1 2.58 2.56 2.32 2.66 3.01 2.08 2.21 2.15 2.43
17:0 1.54 1.15 1.58 1.55 1.56 1.11 1.36 0.41 1.03
18:0 10.22 8.11 11.56 11.16 10.05 8.76 8.67 10.13 9.37
18:1(n9) 3.16 2.56 3.67 2.51 2.36 2.83 7.64 7.34 8.01
18:1(n-7) 0.01 0.02 0.01 0.01 0.01 0.02 0.02 0.00 0.03
19:0 0.09 0.05 0.11 0.01 0.02 0.05 0.10 0.07 0.08
18:2(n-6) 1.61 1.57 1.34 0.64 0.76 0.54 1.99 1.23 1.78
18:2(n-7) 0.24 0.18 0.23 0.21 0.24 0.12 0.22 0.19 0.24
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- Ostrea rivularis Paphia undulata Pinctada martensii
fatty acids BiE bR Bk BiE bR iR Bie iR miR
total neutral polar total neutral polar total neutral polar
lipids lipids lipids lipids lipids lipids lipids lipids lipids
18:3(n-3) 3.23 3.34 3.30 2.55 2.80 2.38 3.30 2.54 3.45
18:3(n-6) 3.19 3.55 3.04 1.86 2.05 1.63 3.31 2.40 3.89
20:0 0.67 0.30 0.54 0.36 0.38 0.10 0.55 0.32 0.56
20:1(n9) 3. 44 2.16 3.04 3.73 3.83 3.67 3.23 4.19 2.12
20:1(n-7) 2.36 1.93 2.09 0.77 1.11 0.89 2.55 0.82 2.45
20:2(n-7) 1.43 1.17 1.32 0.29 0.45 0.16 1.43 0.17 1.56
20:2(n-6) 0.31 0.20 0.34 2.18 2.37 2.38 0.65 0.54 0.39
20:3(n9) 0.08 0.78 0.02 0.17 0.26 0.16 0.04 0.23 0.01
20:3(n-7) 2.25 2.07 2.23 2.68 2.91 3.42 4.06 4.05 4.02
20:3(n-6) 0.38 0.28 0.31 1.15 1.19 0.94 0.44 0.36 0.43
20: 4 0.94 0.91 0.72 0.89 0.89 0.50 1.36 0.79 1.45
20:5 13.08 13.78 13.56 16.03 18.38 10.16 5.60 6.31 5.01
22:0 0.55 0.27 0.78 0.05 0.06 0.02 0.58 0.14 0.79
22:1 0.47 0.35 0.38 0.14 0.14 0.03 0.63 0.52 0.56
22:2 6.43 5.10 6.01 3.85 3.94 3.76 9.93 10.01 8.98
22:3 1.11 0.97 1.04 1.01 0.98 1.21 2.32 3.23 2.05
22: 4 0. 34 0.28 0.31 0.88 0.80 0.94 0.76 1.19 0.66
22:5 1.54 1.37 1.51 1.99 1.81 2.05 1.30 2.69 1.12
22:6 8.03 13.61 7.52 5.03 4.32 10.29 10. 34 10. 64 11.75
T FIIE 5 BER SFA 35.29 35.22 36.32 41.79 39.69 43.71 33.07 32.56 33.28
iﬁ%@%ﬂﬂﬁ‘ﬂb‘@ MUFA 12.02 9.57 11.51 9.83 10.45 9.51 16.29 15.02 15.60
ZAMANE R PUFA 44.17 49.17 42.80 41.43 44.14 40. 64 47.07 46.58 46.79
EPA + DHA 21.10 27.39 21.08 21.06 22.70 20.45 15.94 16.95 16.76
DHA/EPA 0.61 0.99 0.55 0.31 0.24 1.01 1.85 1.69 2.35
3 Hig TR y %
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Lipid components of Ostrea rivularis , Paphia undulata
and Pinctada martensii

LIU Shu-cheng', LI De-tao', GAO Jia-long' , HUANG Bin-yong',
ZHANG Chao-hua' , HAO Ji-ming' , ZHANG Li’
(1. College of Food Science and Technology, Guangdong Ocean University, Zhanjiang 524025, China;
2. Agricultural College, Guangdong Ocean University, Zhanjiang 524025, China)

Abstract ; Lipid composition of three seashells was analyzed in order to provide the basic data for the high
value processing and development of seashells. The total lipids were extracted from Ostrea rivularis, Paphia
undulata and Pinctada martensii with methanol and chloroform, the content of cholesterol and phospholipids
was analyzed by colourimetry, the neutral lipid and polar lipid were separated by liquid-liquid extraction,
and the composition and content of fatty acids were analyzed by GC-MS. The results are as follows: the
content of crude protein from three seashells is about 10% , the content of crude fat is about 1% , and the
content of ash is above 1.3% . The content of cholesterol in crude fat is in the range of 0. 07 —0. 12 mg/g,
much lower than 3.55 mg/g of eggs, much lower than 5. 40 mg/g of squid, therefore three seashells for
human consumption do not involve the danger of high cholesterol intake. The content of phospholipids from
three seashells is in the range of 14% —34% , much higher than 6. 67% of soybean, but lower than 45.2%
of yolk, in addition, phospholipids of seashell are also rich in EPA and DHA, therefore seashell
phospholipids have a high nutritional value. The content of polar lipid in crude fat is in the range of 27% —
45% , the content of neutral lipid is in the range of 51% —62% , and polar lipid composition is mainly
phospholipids. The 30 kinds of fatty acids are detected from seashells lipid, the characteristics of fatty acid
composition are similar in total lipid, neutral lipid and polar lipid, and the total content of saturated fatty
acid is in the range of 32% —44% , mainly C14:0, C16:0 and C18:0; the total content of monounsaturated
fatty acid is the range of 9% —17% , mainly C16:1, C18: 1 and C20: 1; the total content of polyunsaturated
fatty acid is in the range of 41% —50% , mainly C20:3, C20:5(EPA), C22:2 and C22:5(DHA),
especially the content of EPA and DHA is in the range of 15% —28%. The content of EPA in Ostrea
rivularis and Paphia undulata is higher than that of DHA ; the content of DHA in Pinctada martensi is higher
than that of EPA. Therefore, Pinctada martensii is suitable for developing the functional food of healthy
brain and prevention of Alzheimer’s, and Ostrea rivularis and Paphia undulata are suitable for developing the
functional food of prevention of cardiovascular disease.

Key words ; seashells; lipid; cholesterol; phospholipids; fatty acid



