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, , (31°38’N, 121°41°E)
3.9—38.99, 462 , (2008)
, , , 1
1 ) ( )
( 0.1mg), -20C
1.1 :
(Onchidium struma) (Muscular Index, MlI, %) = / x100
1 TEAMBEAESAENEAE. KKMEKE
Tab.1 Sample number, body length and body weight of O. struma among the different size group
() (cm) (cm) (@ )
162 3.70—4.93 4.4920.25° 3.90—7.92 6.15+1.14
175 4.62—6.56 5.64+0.17" 8.15—13.95 10.64+1.74
125 5.82—8.33 7.31£0.51° 14.00—27.45 18.36+3.43
(P<0.05)
1.2 1.2.3 (2007)
1.2.1 IAROSCANTM
, MK-6s (IATRON LABORATRIES
1g 60°C , INC., Tokyo, Japan) ,
: (42 28 0.3, VIVIV),
(AOAC, 1984); Folch Sigma
(Folch et al, 1957) ; - , ,
, (Holland et al, Agilent-6890 ,
1971), 4—5 Omegawax320 (30.0mx0.25mm, USA),
1.2.2 Chen  (2007) 200°C, FID 260°C, 140°C,
, 0.1g 240°C ,
Teflon , 6mol/L
HCI 8ml, 10min , 110°C 24h, 1.3
50ml, 1ml 50°C STAT5.5 ,
0.02 Levene ,
mol/L HCI : lul H835-50 , ,
, 3 one-way ANOVA , Duncan’s
5mol/L NaOH , 110°C ,  P<0.05 , P<0.01
20h 6mol/L HCI ,
, (2001) 2
, 2.1
(2002) , FAO/WHO/
UNU(1985) (Amino Acid Score, ;
AAS) : :
(AAS) = 100xA/B 53.12+6.71 57.50+£7.45 59.91+7.54,
A , B ; ,
FAO/WHO/UNU (P>0.05) 2
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(P<0.05)

7.59%

17.38%,

83%—85%

55.20%,

9.10%

7.54%,

231

R2 TRABAEEAHENAT -—REFHISE

Tab.2 Proximate nutrient composition in muscle of O. struma

among the different size group

©% ) 85.08+1.14  84.25+163  82.97+2.77
(% ) 65124213° 6338+4.93°  5520£1.92°
% ) 759211  8.08+1.92 9.10+2.44
% )  754%179° 1382+2.30°  17.38+1.63°

(P<0.05)

2.2
3 )

: 17 ,

9

64.49% 58.50%  50.07%, ,

9
, 8
22.13%—

27.19% ,

, 8%—10%

6%—7%

, 3%—6% , )
4.12%—5.59% ,
FAO/WHO/UNU

4

32—43

R3 TRAMBABERENADPHREE

167—183, (

55—62

SRR )

Tab.3 Amino acid contents in muscle of O. struma among the
different size group (% dry weight)

lle 1.93+0.33°  1.88x0.01° 1.51+0.03
Leu 447+0.31*°  4.12+0.24*  3.45%0.15°
Lys 4.82+0.56°  4.46x0.28" 3.70+0.17°
Met 0.59+0.05  0.45+0.08  0.53+0.09
Phe 2.36+0.13°  2.26%0.02°  2.17+0.01°
Tyr 2.3040.09°  2.11+0.07°  1.76+0.04°
Thr 2.3940.12°  2.25+0.16® 2.05+0.15°
Val 4.15+0.52*  3.76x0.10° 2.900.15°
Trp 0.38+0.04  0.36+0.02  0.34+0.02
EAA  23.40£191° 21.65+0.51* 18.39£0.21°
Asp* 7.2340.02°  592+0.05°  5.63+0.06°
Ser 2.9240.04*  2.55+0.25°  2.23+0.04°
Glu* 10.09£0.11°  9.31+0.37°  7.8240.18°
Gly* 5.55+0.30°  5.16%0.10°  4.24+0.19"
Ala* 4.89+0.15°  4.29+0.13°  3.37+0.06°
His 1.36+0.18°  1.27+0.04® 0.95+0.17"
Arg* 5.50+0.18"  5.13+0.15°  4.12+0.11°
Pro* 3.47£0.10°  3.15£0.09°  3.25x0.14®
NEAA 41.11+174° 36.85+1.09° 31.67+0.48°
TAA 64.49+3.01° 58.50+1.14° 50.07+0.65°
EAAITAA 0.36 0.37 0.37
36.69+0.74* 32.92+0.48° 28.53+0.39°
(P<0.05)

ccx3>

x4 FERAKABELAHEIAPHLERERITS
Tab.4 Amino acid score in muscle of O. struma among the
different size group

lle 107
Leu 105
Lys 129
Met + Cys 36

Phe + Tyr 114
Thr 119
Trp 55
Val 183

114
106
131

32
119
112

55
183

108
105
128

43
125
121

62
167
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2.3 R 6 A RMEEAEE AN T HIBEIHERE MK (% )
5 Tab.6 Fatty acid composition in muscle of O. struma among the
( ) different size group (% Total fatty acids)
P<0.05),
0, 0
(1.36%) (0.83%), C14:00 1.64+0.26 1.80+0.26 1.7240.15
' C15:00 0.72+0.15 0.76+0.10 0.78+0.13
80% 13%—15%, C16:00 13.0240.20°  13.82+0.86°  13.610.43%
1% C17:00 0.76+0.11 0.74+0.08 0.90+0.21
C18:00 7.29+0.39 6.90+0.45 7.00+0.38
F5 AEMNMBAEESAEANRPAIELEEAR (% ) ©23:00 1305006  1314018" 1234013
Tab.5 Lipid class composition in muscle of O. struma among ' B T B
the different size group (% TL) S SFA 24.82+0.90  25.23+1.30  25.24+0.79
C14:1n7 4.13+0.17 4.12+0.46 4.50+0.40
I (PLTL) 8308150 8394+156 8511301 C16:1n7 3026018 4534133 3.68+1.17%
/  (CholTL) 14654135 13.74+1.63 13.00+2.20 C16:1n5 075006  0.660.13  0.69:0.07
| (FFAITL) 0.83+0.27° 114+0.15® 136+0.21° Cir:1 062:003 055012  0.5820.09

I (TGITL) 1445021 1124037 1174064 C18:1n9 3.98+0.44°  6.45%1.82°  5.18+2.31%

(P<0.05) C18:1n7 4.07+0.21 4.30+0.17 4.07+0.21

C20:1n9 5.33+0.15° 4.82+0.51° 4.80+0.34°

6 C20:1n7 0.97+0.10 0.91+0.14 0.88+0.15
(SFA) , 6 SFA, > MUFA 22.78+2.45"  26.34+3.82"  24.43%3.25%

C16:0 C23:0 , C16:0 (13% C18:2n6 1.9240.12 2.724+0.99 2.361£0.74

) C18:0 (7% ) SEA C18:3n3 1.01+0.34 1.19+0.47 1.16+0.16
(P<0.05) (MUFA) C20:2n6 2.80+0.14 2.75+0.24 2.80+0.14
o MUEA ’ C20:3n6 0.69+0.07°  0.65+0.07°  0.79+0.12°

' C20:4n6 6.43+0.15 6.02+0.58 6.47+0.52

Cl14:1n7 C16:1n7 C18:1n7 C18:1n9 C20:1n9
C20:4n3 0.31+0.04 0.37+0.06 0.48+0.10
0,

MUFA, 3% C20:5n3 9.35+0.18° 8.93+0.34°  8.86+0.15"
C16:1n7 C18:1n9 , C22:2n6 3.08+0.19°  2.62+0.31°  2.38+0.10°
C20:1n9 , MUFA C22:5n3 3.58+0.12°  3.13+0.33°  3.2240.21°

(PUFA) C22:6n3 2.20£0.18°  2.13+0.06®  2.02+0.19"
(HUFA) , 10 > PUFA(=18:2n) 31.74#1.62  30.62+1.04  30.53+0.61
, C20:5n3 C20:4n6(AA) C22:5n3 > n3PUFA 16.19+0.43 15.61+0.84 15.75+0.52
PUFA C18:2n6 S n6PUFA 15.53+1.70  15.02+0.62  14.78+0.36
n3/n6 1.04+0.05 1.05+0.07 1.07+0.05
' S HUFA(=20:3n)  22.55+0.22° 21.21+1.16° 21.78+0.90®
C20:5n3 C22:5n3 C22:6n3  HUFA
20.45+3.93  17.81+2.51  19.76+2.37
) > PUFA
S HUFA (P<0.05)
3 (20%—30%), (Sinonovacula constricta)
70.1% ( , 2002)
3.1 82% , (Haliotis laevigata,
70%—74%) (Haliotis rubra, 77.4%) (Grubert
( , 1986; , 2005a, b), et al, 2004), (Apstichopus japonicus)
( 90%—92% ( , 2006)
) 53% , (Mytilus edulis) , ,

(Chlamys farreri)
ditapes) (Scapharca subcrenata)

(Philippinarum ru-



4 (Onchidium struma) 765
, ) , 1.17%—1.44%,
(Haliotis fulgens) (Viana ( .
et al, 2007) , 2008) ,
1 ( 1
, 2008) , (Fernandez-Reiriz et al, 2007)
( , 2005a), (1% ),
, PL PUFA,
( , (TC) , PUFA PL
2009), (HDL) , HDL
cc ’7, ( '2001)
8% ( , 2006), ) ;
3.2 ( , 2000)
, SFA° MUFA PUFA (S M P) 1 1 1,
5.01%, ( , 2001) n-3PUFA
n-3PUFA
9.44%, , .
, , N-3PUFA
EPA (C20:5n-3) DHA (C22:6n-3),
, DHA EPA
17
, 9 FAO/WHO/UNU (Gil, 2002) n3-PUFA/n6-PUFA
: / (EAAITAA) (FAO, 1994; Chen et al,
0.4 , EAA/TAA 2007), ,
0.36—0.37, FAO/WHO/UNU , n3-PUFA/
, , n6-PUFA 1.0 , FAO/WHO(1994)
(0.1—0.2)
8% 7% > PUFA > HUFA 30.53%
, 21.78%, C20:4n6 C20:5n3 6%,
+ 1
4
FAO/WHO/UNU ( )

3.3

53.12%—59.91%,
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BIOCHEMICAL COMPOSITION AND NUTRITIONAL EVALUATION IN THE MUSCLE
OF DIFFERENT SIZE ONCHIDIUM STRUMA

HE Shi-Shui', WU Xu-Gan?>, TENG Wei-Ming®, WANG Hong-Kai', CHENG Yong-Xu?

(1. College of Life Sciences, Zaozhuang University, Zaozhuang, 277160; 2. Key Laboratory of Exploration and Utilization of Aquatic
Genetic Resources, Shanghai Ocean University, Shanghai, 201306)

Abstract Onchidium struma is a commercially important mollusk with high nutritional and pharmic value. However,
the culture technology of all life stage of O. struma (broodstock, larvae and juveniles) has not been established in China.
Although there were many research reports on morphological characteristics, reproductive behavior, ecological habits,
embryonic development and gonadal development of Onchidium spp., no available information could be found on the bio-
chemical composition and nutritional evaluation for the different size O. struma. The experiments were conducted to in-
vestigate and compare proximate nutrients, lipid class, fatty acid composition and amino acid composition among the dif-
ferent size adult O. struma by biochemical analysis. With the increase of body weight, a decreasing trend could be detected
on the muscular index and protein level among three size group while an increasing trend could be found on the total lipids
and carbohydrate among three size group of O. struma. The crude protein, total lipids and carbohydrate of large size group
of O. struma were 55.20%, 9.10% and 17.38%, respectively. O. struma muscle contained seventeen type amino acids, and
nine essential amino acids could be found for human consumption. With the increase of body weight, total amino acids
contents (% dry weight) decreased dramatically. As for the nutritional value of amino acid, Asp and Glu were two types of
main delicious amino acids while Met+Cys and Trp were two limited amino acids for O. struma muscle meat. (4) All size
group O. struma muscle had very similar lipid class and fatty acid profile, and more than 80% of total lipids were phos-
pholipids. Because the ratio of saturated fatty acids: mono-unsaturated fatty acids: poly-unsaturated fatty acids was close to
1 1 1, fatty acid nutritional value of O. struma muscle was high and balanced.

Key words Onchidium struma, Different size, Biochemical composition, Nutritional evaluation, Muscle



