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1.3.4 1.5
(HPLC) Excel 2003 ., SAS
A D E, (One-Way ANOV) |
B: B> .
LSD , + X+x3D
14 ( )
2
, 1985 ( FAO/
2.1
WHO)
1 1
(AA9™® (co™® ’
6.3%,0.63%,88.78% 3.95%
AAS= aa x 100
AA (FAO/ WHO) (88.78 %) (80. 28 %)
0, 0, .
cs= aa x 100 (79. 76 %) (73.6 %) ;
AA (Egg) (6.3%) , ;
. aa (%) , AA (0. 63%) , ,
(FAO/ WHO) FAO/WHO (3. 95 %)
(mg/ g,N) ,AA (Egg) ,
(mg/ g,N)
1 (n=10, %)
Tab. 1  Comparison between nutritional components in muscle of the Onchidium struma and other some aquatic products
(n=10, %)
(0. struma) 6.30 0.63 88.78 3.95
19 (carassi us auratus) 15.74 2.06 80.28 1.64
1% ('sij ni pera chuatsi) 17.56 1.5 79.76 1.06
11 (salmo gai rdneri) 20.5 3.34 73.6 1.78
1221 (Onychaostoma si ma) 17.15 4.3 76.36 1.59
(] (Megal obrama ambl ycephala Yih) 16.68 3.36 76.72 1.35
2.2
2 17 %, 18 %™ |
2 , 56. 21 %,
56. 27 %, 2.3
75.19 % ,60. 28 % ,43.09 %, 231
* > > 17 ,
> , (P<0.05) 3 3 ,
' ' 55.77 %, (' Siganusoramin) (68.
’ 339%) | (Sinilabeo rendahli Kimura)
’ : (56.52 %) ™ 17 ,
2 (X+SD,n=10,%)

Tab. 2 The protein contents of the different places in the Onchidium struma( X+ D ,n=10, %)

56.21+0.84° 56.27 +0.39° 75.19£0.49° 60.28 +0.43" 43.09+0.27°
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7 (EAA) :
12
(HEAA) : '8
(NEAA) :
, , 9.95%,
16.60 %,
(6.92%) ™, (6. 34%)
(5.29 %) (0. 77 %) (0. 81 %)

(0.84%) , (1]

( Huso dauricus)™! ( Aci penser
schrenckii) ¢! (Carassius auratus gibe-
lio) "1 ( Erythroculter ilishaef or-
mis) (77! ( Cyprinus carpio var. sin-
guonensis) "} ( Pelteobagrus fulvidra-
co) ! ( Xenocy priDavi diBleeker) **!

(197 . 7 ,
) 2.59 %(
), ,
[20]
( ),

(Channa asiatica) ' **!

(Anguillajaponica)!?! ( Pel odiscus si nen-
sis) [ (Carassius auratus gibelio) "
(Monopteras albus) [ !

2.3.2

4 , 6. 26 %(

), ,
, 88.78%,
(6.30 %) , ,
55. 77 %( ),

(68.339%) 4, (56. 52 %) !

3.04 %,

Marine Sciences Vol

[35]

, FAO/ WHO

’

[36] [37] [38]

(Met)

193 144,

100,

FAO/ WHO

100,

[8]

FAO/ WHO

3
Tab.3 Amino acids composition in muscle of the Onchidium
struma
(%)
(Asp) 0.71 6.34
(Qu) 1.12 9.95
(Ser) 0.25 2.22
(His) 0.09 0.77
(Qy) 0.59 5.29
(Thr) 0.22 1.98
(Arg) 0.49 4.37
(Ala) 0.42 3.75
(Tyr) 0.18 1.64
(Cy9) 0.09 0.81
(val) 0.26 2.31
(Met) 0.09 0.84
(Phe) 0.24 2.12
(lle) 0.23 2.09
(Leu) 0.41 3.7
(Lys 0.29 2.59
(Pro) 0.56 4.97
(TTAA) 6.265 5.77
(TEAA) 1.741 5.63
! 27.8 27.8

(TEAA/ TTAA)

.32,No. 11/ 2008
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4 (n=10, %)
Tab.4 Comparison between amino acids contents in muscle of the Onchidium struma and other some aquatic products(n= 10, %)

(Onchi dium struma) 6.26 1.74 3.04
[28] (' pol yodon spathul a) 15.04 5.37 5.51
L1271 ( Hy pophthal michthys moltitrix) 14.79 5.64 5.94
L271 (Aristichthys nobilis) 14.98 5.96 6.01
L1271 (Clenopharyngodon i del | a) 12.37 4.97 4.88
L2 (Cyprinus car pio) 15.1 6.04 6.03
127 ((Carassi us auratus) 13.94 5.58 5.59

[27] (Megal obrama ambl ycephal a) 16. 46 6.49 6.7
L8 (sij ni pera chuatsi) 16.94 6.76 6.68
[ %91 (stizostedion vitreum) 19.06 9 7.65
[%0] ('pelteobagrus f ul vi draco) 14.19 5.87 5.74
[%5] ('sinilabeo rendahli) 12.49 5.7 4.16
[ 21 (Onychostoma sima) 15.18 6.66 5.32

5 (n=10, %)
Tab. 5 Comparison between delicious amino acids contents in muscle of the Onchidium struma and other some aquatic products
(n=10, %)
[ 4] [31] [ 32] [33]
6.34 6.57 6.39 7.19 8.85
9.95 9.55 9.39 11.47 12.71
5.29 3.44 3.87 3.65 3.97
3.75 4.8 4.57 4.21 4.61
25.33 24.36 24.22 26.52 30.14
6
Tab.6 BEvaluation of esential amino acids composition in muscle of the Onchidium struma
EAO [34] [34]
(mg/ g.N) (mg/ g.N) mg/ g N

250 306 272 109 89

440 413 491 112 119

340 413 295 87 71

220 294 424 193 144

250 281 283 113 101

310 338 309 100 91

380 538 536 141 100

2.4
[39] 7

, , 1.65% 1.31% 1.18% 1. 03%
, 0.46 %, 3 1, '
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, , 0.31%,992u ¢/ g,
107u g/ g, ,

10 1 [

Hill  Matron “ ,
7 (n=10pd g, )
Tab.7 Mineral trace element contents in muscle of the Onchidium struma (n=10} ¢/ g dry weight)
K Na Ca Mg P Al Fe Ba Be Cd
10 300 11 800 13 100 16 500 4 600 3100 3 100 17.5 0.15
Lo
Co Cu Li Mn Ni Pb Sr Ti \% Zn
1.3 992 2.2 99.6 57 38.1 114 4.12 107
¢go
2 5 [41]
L 8 L
ADE ,
' B VB: VB2 )
' VB: VB:
8 (n=10, )
Tab. 8 The some vitamins contents in muscle of the Onchidium struma (n=10, dry weight)
VB1 (mg/ 100 g) VB2 (mg/ 100 g) VA (1U/ 100 g) VD (I1U/100 g) V E(mg/ 100 g)
0.21 0.56 268 301 59
3 1
(1)
(1] : 1.
, 1991 ,26(3) : 33-36.
(2] , , :
(2) ' [3]. , 2004, 26(2) : 103-109.
> > > , [3] , : J1.
(P<0.05) , , 2004 , 28(10) : 14-16.
, [4] Rnthenstciner B. Homology of the pallia and pul monay
(3) FAO/ WHO cavity of gastropods [J]. Journar o Molluscan Sudies,
1997, 63(3) : 353-367.
' [5] Bouillon S, Koddam N, Raman A V, et al. Primary
’ ' producers sustaining macro-invertel brate communitiesin
intertidal mangrove forests [J]. Oecalagia, 2002, 130
(4) , (3) : 441-448.
) ) [6] HeayJ M. Eectron microscopic observations on the
(5) A DE spermatozoa of a maring’ pulmonate” dug, Onchidium
' B VB: VB ’ damellii ( Gastropoda, Onchidiacea) [J]. Journal o
VB: Submicroscepic Cytology , 1986, 18(3) : 587-594.
VB [7] Smith A, Kennv R. Reproduction and development of
2

' (8l

Onchidium dameulii Semper, 1882 [J]. Malac Soc
Aust, 1987, 8: 37-39.

1 )

[J]. , 1998, 22 (4) : 386
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Abstract :Nutritional componentsin the muscle of 26 Onchi dium struma were analyzed in common meth-
ods. The examination results showed that the contents of moisture, crude ash, crude protein and crude fat
inthe alive body of O. struma were 88.78 %, 3.95 %, 6.3 % and 0. 63 %, resgectively. Seventeen kinds of
common amino acids were found in the muscle of O. struma, including 7 kinds of essential amino acids
(EAA) , 2 kinds of half-essential amino acids(HEAA) and 8 kindsof nonessential amino acids (NEAA). In
dry sample, the total content of amino acids (TAA) was 55. 77 %; the content of EAA was 15.63 %. Four
kinds of deliciousamino acids (DAA) accounted for 25.33 %in dry sample; the ratio of total delicious amino
acids to total amino acids (WDAA/ WTAA) was45.40 %. The ratio of total essential amino acids to total
amino acids (WEAA/ WTAA ) was27.80 %. It wasclear that the content of the different amino acids was
stable and the constitutional rate of the essential amino acids met the Food and Agriculture Organization of
the United Nations’ World Health Organization (FAO/ WHO) Standard. According to nutrition eval uation
in amino acids score (AAS) and chemical score (CS) , thefirst limited amino acid was Met and the second
limited amino acid was Trp. The composition of mineral elementsin the muscle of O. struma was reasonable
and the trace elements such as Fe,Zn and Cu were rich, and the ratio of Ga/ P,Fe/ Zn/ Cuisresonable. The
compostions of vitamins A, D, Ein the muscle of O. struma were rich. The protein contents of the diffe-
rent placesin the O. struma are different , and the difference was notable, which showed that the protein
content oder is as follows: Sermary ovary protein > Pleopon protein > Wrap protein >Liver protein. In
conclusion thisinvestigation indicated that O. strumais a nutritive and deliciousfish, and it could be a po-
tential aquaculture species.




