
2007 06 13 2008 02 30.
04JC14067 2005D4-3

JLCBE052002 Y1101
1978 Tel 021 65711346 E-mail xgwu@shfu.edu.cn

. Tel 13371935236 021 65711346 E-mail yxcheng@shfu.edu.cn

Onchidium struma

Mollusca Gastropoda
Pulmonata Stylommatophora
Onchidiidae
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1

1.1
2006 5 20~28

N31 38
E121 41 125 19.36 4.43 g

16.2~35.9 g 7.51 0.49 cm
5.82~8.33 cm

5 0.1 mg
5

1.2%
1 g

60 
5~8

MI % 100
HSI % 100
VSI % 100
DSI % 100

1.2

Folch 19 2
1 V/V Total lipid TL

20 IAROSCANTM MK 6s
IATRON LABORATRIES INC.

Tokyo Japan
10 20 mg/mL

l L
42 28 0.3 V/V/V

60  5 min
 160 mL/min

 2 L/min FID
Chormstar TLC-FID

Phospholipids PL
Cholesterol Cho Triacyglycerol

TG Free fatty acids FFA
Monoacylglycerol MG CE

Cholesterol esters Sigma

1.3
14% V/V

 1~2 mL 

21  Agilent-6890
 Omegawax320 30.0 m 0.32 mm

USA  260 
 60 260 

30 mL/min
 300 mL/min  25 mL/

min  1 50  60 kpa
Cat.No.47085-U Supelco

C19 0
mg/g

1.4
STAT5.5

Levene s

Duncan s P<0.05

2

2.1
1

57.31 6.81 % 3
P<0.05 1.77 0.44 %

80%
55.83 2.43 %

3 P<0.05
3 P<0.05

3.98 0.61 %
2 1.5%

2.2
PL

Cho FFA TG
MG 2

PL/TL 85.24 3.01 % 3
P<0.05 PL/TL

41.77 8.60 % Cho/TL
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1
   Tab.1 Tissue indic and water content of adult Onchidium struma X SD %WW

Item Muscle Hepatopancreas Vitelline gland Digenetic gonad

 Tissue index 57.31 6.81a n=43 6.69 1.72b n=43 6.36 2.35b n=43 1.77 0.44c n=43

 Moisture 83.30 2.31a n=6 66.65 2.96c n=6 55.83 2.43d n=5 77.22 1.83b n=5

/  TL/WW   1.48 0.19c n=5 8.23 1.48a n=5  1.65 0.17c n=5   3.98 0.61b n=5

P<0.05  WW .
Note Values in the same line without the same letter on the superscript are signi cantly different  WW means wet weight.

2
Tab.2 Composition of lipid class in the tissue total lipid TL  of adult Onchidium struma

 X SD n=5 %TL

Lipid component Muscle Hepatopancreas Digenetic gonad Vitelline gland

/  PL/TL 85.24 3.01a 41.77 8.60c 79.37 1.62b 79.32 4.18ab

/  Cho/TL 13.00 2.20a 3.36 1.27b 4.34 0.50b 4.29 0.36b

/  MG/TL ND 0.82 0.41 ND ND

/  FFA/TL 1.36 0.21d 44.99 7.58a 10.99 2.16b 2.77 0.18c

/  TG/TL 0.83 0.51d 9.06 0.55b 5.06 0.92c 12.45 2.96a

P< 0.05 ND
Note Values in the same line without the same letter on the superscript are signi cantly different ND  means the lipid class couldn t be 
determined.

3
Tab.3 Content of total Lipid and lipid class in the tissue dry weight DW  of adult Onchidium struma 

 X SD n=5 %DW

Item Muscle Hepatopancreas Digenetic gonad Vitelline gland

/  PL/DW 7.53 0.56c 10.26 1.85b 2.97 0.06c 14.52 1.53a

/  Cho/DW 1.14 0.18a 0.83 0.16b 0.16 0.03c 0.79 0.12b

/  MG/DW ND 0.20 0.10 ND ND

/  FFA/DW 0.12 0.02d 11.05 1.86a 0.37 0.08c 0.51 0.03b

/  TG/DW 0.07 0.05c 2.13 0.13a 0.22 0.03b 2.28 0.54a

/  TL/DW 8.87 1.13b 24.57 4.43a 3.73 0.39c 18.30 2.81a

P< 0.05 ND DW .
Note Values in the same line without the same letter on the superscript are signi cantly different  ND  means the lipid class could not be 
determined  DW means tissue dry weight.

P<0.05 2~3
FFA

44.99% 10.99% FFA/TL 1.36
0.21 % MG 0.82%

3 4

PL/DW
14.52% 10.26% 7.53%
2.97% Cho/DW 3

P<0.05 Cho/DW
0.16% FFA/DW 3

P<0.05 TG/DW
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4
   Tab.4 Fatty acids composition of adult Onchidium struma X SD n=5 %

Fatty acids Muscle Hepatopancreas Digenetic gonad Vitelline gland
C14 00 1.69 0.15c 4.81 0.37a 2.17 0.13b 1.63 0.52bc

C15 00 0.79 0.12b 1.08 0.14a 0.68 0.04b 0.42 0.17c

C16 00 13.44 0.47d 23.93 1.84a 20.76 0.56b 14.55 1.15c

C17 00 0.83 0.15 0.68 0.23 0.99 0.25 1.09 0.34
C18 00 7.06 0.37a 4.05 0.40b 3.73 0.27b 6.47 0.28a

C23 00 1.33 0.13a 0.37 0.18c 0.98 0.12b 0.96 0.19b

SFA 25.13 0.93c 34.93 3.16a 29.31 0.87b 25.11 0.90c

C14 1n7 4.31 0.46a ND 3.44 1.06a 0.56 0.29b

C16 1n7 3.62 0.99b 21.58 1.84a 4.17 0.64b 2.72 1.33b

C16 1n5 0.69 0.09a 0.45 0.07b 0.71 0.09a 0.59 0.04a

C17 1 0.59 0.08ab 0.82 0.21 0.37 0.08c 0.48 0.28bc

C18 1n9 4.84 1.95 4.24 1.81 6.57 2.02 4.48 1.85
C18 1n7 4.21 0.19b 5.50 0.41a 5.14 0.18a 5.41 0.36a

C20 1n9 5.01 0.38a 3.16 0.31c 3.74 0.15c 4.10 0.18b

C20 1n7 0.96 0.11bc 1.73 0.23a 1.19 0.06b 0.81 0.04c

MUFA 24.23 2.64bc 37.49 4.87a 25.25 2.34b 18.96 3.27c

C18 2n6 2.17 0.65ab 2.15 0.41b 3.37 0.61a 3.61 0.53a

C18 3n6 ND 0.16 0.08 ND ND
C18 3n4 0.35 0.16 0.38 0.08 0.45 0.06 0.31 0.19
C18 3n3 1.24 0.31a 1.14 0.25a 0.63 0.12b 1.00 0.16a

C18 4n3 ND 0.87 0.26a 0.28 0.19b ND
C20 2n6 2.79 0.18b 1.08 0.15c 2.50 0.26b 6.30 0.85a

C20 3n6 0.72 0.11 0.69 0.19 0.93 0.25 1.15 0.40
C20 4n6 6.30 0.43a 2.87 0.54c 4.98 0.84b 4.02 1.06b

C20 4n3 0.26 0.23b 0.37 0.20b 0.69 0.11a 0.60 0.19ab

C20 5n3 9.00 0.36b 8.07 1.42b 11.38 0.89a 9.74 0.60b

C22 2n6 2.70 0.35a 1.18 0.19c 1.78 0.40b 1.28 0.12c

C22 5n3 3.32 0.25b 0.66 0.12c 3.26 0.32b 10.34 1.46a

C22 6n3 2.15 0.18b 1.47 0.30c 3.12 0.33a 2.16 0.32b

PUFA 18 2n 30.85 0.57b 21.00 2.78c 33.21 2.78b 40.60 2.72a

n3PUFA 16.00 0.56c 12.57 2.09d 19.20 1.74b 23.92 1.91a

n6PUFA 14.68 0.52b 8.05 0.89d 13.55 1.04c 16.37 1.28a

n3/n6 1.09 0.06b 1.56 0.23a 1.42 0.05a 1.46 0.11a

HUFA 20 3n 21.76 0.83b 14.11 2.35c 24.19 2.49ab 28.01 2.12a

Unknown fatty acids
19.78 2.33a 6.78 1.60d 12.23 1.39c 15.33 3.38b

P< 0.05  ND . 
Note Values in the same line without the same letter on the superscript are signi cantly different ND  means the lipid class couldn t be 
determined. 

2.3
23~26

4

SFA C16 0
C14 0 3 P<0.05 SFA

SFA
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25%
MUFA C16 1n7 21.58%

4~5 MUFA
MUFA

37.49% 25.25% 24.23%
18.96% PUFA

C20 2n6 C22 5n3 DPA
3 C20 5n3 EPA

C22 6n3 DHA
C20 4n6 AA 6.30%

P<0.05
PUFA PUFA

40.60%
33.21% 30.85% 21.00%

HUFA
PUFA HUFA

28.01% 2
n3-PUFA/n6-PUFA 

P<0.05
P>0.05

C19 0
PUFA HUFA 5

mg/g LA AA
EPA DHA 2

PUFA HUFA 6
8.14 mg/g DPA

3 P<0.05

5
Tab.5 The content of main polyunsaturated fatty acids of adult Onchidium struma

 X SD n=5 mg/g DW

Fatty acid Muscle Hepatopancreas Digenetic gonad Vitelline gland
C18 2n6 0.92 0.29b 2.40 0.42a 0.75 0.14b 3.15 0.45a

C18 3n3 0.45 0.06c 1.50 0.40a 0.12 0.02d 0.92 0.13b

C20 4n6 2.64 0.20a 3.41 0.83ab 0.79 0.22c 3.70 1.09a

C20 5n3 3.47 0.06b 8.57 2.62a 1.84 0.33c 8.37 0.63a

C22 5n3 1.26 0.08b 0.72 0.18c 0.58 0.06c 8.14 0.39a

C22 6n3 0.79 0.07b 1.71 0.42a 0.51 0.04c 1.86 0.26a

PUFA 18 2n 11.95 0.24c 25.88 2.76b 5.64 0.63d 34.24 2.41a

HUFA 20 3n 8.52 0.35c 15.94 3.73b 3.92 0.71d 23.74 2.58a

P< 0.05 ND . DW .
Note Values in the same line without the same letter on the superscript are signi cantly different ND  means the lipid class could not be 
determined DW means tissue dry weight.

3

3.1

 57.31%

 65.44%
Mytilus edulis Chlamys farreri

Philippinarum Ruditapes Scapharca 
subcrenata 20%~30%

Sinonovacula constricta  70.1% 18

 83%
(Haliotis laevigata 70%~74%

Haliotis rubra 77.4% 12

Apstichopus japonicus 90%~92% 22

77%
65%~73% 12

24.57%
8.87% 3.73%

12 15 23

41.77% 44.99%
 9.06%

50%
 5%~30%  20%

15 23
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5~8

Litopenaeus 
vannamei 24 2

2 25

18.30% /
Pecten maximus 26  

Nodipecten Subnodosus 15 12

12 27

15 22

8.87% 12

15 Meretrix meretrix  16  28

 85.24%

3.2

15 22

 SFA  MUFA 3

 PUFA
LA AA EPA DHA PUFA

12 29 %
mg/g

PUFA HUFA 3
LA C20 2n6 DPA

PUFA

30

AA
31

AA AA

DHA EPA
32

3

DHA EPA
DPA

10.34% Grubert
DPA 1.5%

DPA 5%~10% 12

DHA 0.4%~2.8%
DPA EPA DHA

12 29 30 DPA

3.3

1% PL
PUFA TC

PUFA PL HDL
HDL

33

TC

30% 2% PL
PUFA 60 d

TC TG 34

SFA MUFA
PUFA S M P 1 1 1

33 PUFA/SFA P/S
1.51

1.5 P/S 2 35

SFA FFA
44.99%

4

65.44%
80%

18% /
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EPA DHA
PUFA

HUFA PUFA
HUFA

S M P
1 1 1

P/S 1.51
1.5 P/S 2
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2  . 
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6  . J . 
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7  . 
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242 297 311.

13  . 7
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14  Palacios E Racotta I.S. Kraffe E. et al. Lipid composition 

of the Pacific lion-paw scallop Nodipecten Lyropecten  

subnodosus in relation to gametogenesis. I. Fatty acids J . 

Aquaculture 2005 250 270 282.

15  Palacios E . Racotta I.S Arjona O et al. Lipid composition 

of the pacific lion-paw scallop Nodipecten subnodosus

in relation to gametogenesis 2. Lipid classes and sterols J . 

Aquaculture 2007 266 266 273.

16  . 5

J . 2001 19 2 137 140. 

17  Fredalina B D Ridzwan B H Zainal A. A et al. Fatty acid 

compositions in local sea cucumber Stichopus chloronotus for 

wound healing J . General Pharmacology 1999 33 337 340.

18  Khalid Janil . 

J . 24 2 175 179.

19  Folch J Lees M Sloane Stanley G. A simple method for the 

isolation and puri cation of total lipids from animal tissues J . 

J Biol Chem 1957 226 497 509.

20  . 

J . 2003 227 231.

21  Morrison W R Smith L M. Preparation of fatty acid methyl 

esters and dimethyl acetals from lipids with boron tri uoride-

methanol J . J Lipid Research 1964 5 600 608.

22  Pazos A Sanchez J L Roman G et al. Seasonal changes in lipid 

classes and fatty acid composition in the digestive gland of Pecten 

maximus J . Comp Bioch Physiol 2003 131B 367 380.

23  . 

J . 2006 21 3 278 282.

24  Wouters R Molina C Lavens P et al. Lipid composition and 

vitamin content of wild female Litopenaeus vannamei in the 

different stages of sexual maturation J . Aquaculture 2001

198 307 323.

25  . Neverita didyma Roding

J . 1999

12 2 123 126.

26  Pazos A Roman G Acosta C P et al. Lipid classes and fatty 

acid composition in the female gonad of Pecten maximus J . 

Comp Bioch Physiol 1997 117B 393 402.
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Lipid class and fatty acid composition of adult Onchidium struma

WU Xu-gan1 2 TENG Wei-ming1 TANG Bo-ping2 CHENG Yong-xu1 YU Zhi-yong1 ZHOU Bo1 YANG 
Xiao-zhen1

1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources Shanghai Fisheries University Ministry of 
Education Shanghai 200090 China 2. Jiangsu Provincial Key Laboratory of Coastal Wetland Bioresources and Environmental 
Protection Yancheng 224002 China

Abstract Onchidium struma is a commercially important mollusk with high nutritional and pharmic value
whose natural habitate distributes on the mudflats of the intertidal zone especially in Jiangsu Shanghai and 
Zhejiang. Nowdays O. struma has become a very popular invigorant in East China and there is an increasing 
demand for its production. However the culture technology of all life stage of O. struma broodstock larvae 
and juveniles  have not been established in China. Although there are many research reports on morphological 
characteristics reproductive behavior ecological habits embryonic development and gonadal development 
of Onchidium spp. only two studies have been conducted on proximate compositions of O. struma. The 
experiments were conducted to investigate total lipid TL lipid class and fatty acid composition of adult O. 
strum by GC and IAROSCAN TLC-FID. The results indicated that 1  the muscle content of O. struma was 
57.31% which was higher than those of other tissue indices P<0.05 . The highest total lipid/wet weight 

7.89%  could be found in hepatopancreas among four tissues of O. struma P<0.05 . 2  The lipid class of 
adult O. struma included phospholipids PL cholesterol Cho free fatty acids FFA triacyglycerol TG  
and monoacylglycerol MG . The muscle had higher rate of PL/TL 85.24% . However the percentage of PL/
TL was only 41.77% in hepatopancreas. 3 The highest proportion of total saturated fatty acids SFA could 
be found in hepatopancreas which had higher percent of C16 0. However the muscle and digenetic gonad had 
lower proportion of total monounsaturated fatty acids MUFA  than those of other two tissues. Based on 
the proportion of total polyunsaturated fatty acids PUFA  in those tissues it could be ranked with the turn 
of digenetic gonad 40.60% >vitelline gland 33.21% >muscle 30.85% >hepatopancreas 21.00% . The 
highest C20 4n6 AA  percentage could be found in muscle while the digenetic gonad had higher proportion 
of C22 5n3 DPA  10.34% . It was very interesting that the C20 5n3 EPA  content was significantly higher than 
C22 6n3 DHA  in all tissues. In conclusion these results suggest that PL and PUFA are very vital to the gonad 
development of O. struma and the higher content of FFA in hepatopancreas may be relevant to the lipid 
metabolism during the reproductive period. The muscle vitelline gland and digenetic gonad are highly valuable 
food in the aspect of lipid nutrition. Journal of Fishery Science s of China 2008 15 3 431 438
Key words Onchidium struma adult lipid class fatty acid composition
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