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1.2 X4 H (weight gain rate, WGR)
(feed conversion ratio, FCR) (protein
100 efficiency ratio, PER) (specific growth
rate, SGR)!'"":
s ’ (WGR, %) =100 x(W,— Wo) | Wy (1)
' (FCR) =1/ (W, — W) (2)
£1 RBANRATERKE(%, FURER) (PER) = (Wi = Wo) /(U< P) ()
Tab. 1 Feed formulation and nutrient levels of trial diets (SGR, %) =100 x (InW,—InWy) / ¢t (4)
%, DM i
(%, DM basis) - . Wig) L Wile)
%) ; I(g) (gt
91.72 - P(%)
57.64
7.6 1.4.2
2.73
0.48
7.53 - ?
L-8900 ;
S AL SIL 3 [12]
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Tab. 2 Effect of salinities on survival rate and growth performance of O. struma

5 87.50+2.32° 12.26+0.11° 149.2642.06" 2.89+2.22° 2.97+0.03* 0.98+0.01¢
15 81.79+2.55¢ 13.42+0.30% 138.50+2.99° 2.76+1.72° 2.85+0.05% 1.05+0.01¢
25 91.33+1.63° 12.17+0.10° 152.4543.06% 2.88+3.81° 2.39+0.06° 1.20+0.02°
35 97.08+1.21% 11.23£0.36° 105.64+0.42° 2.34+2.31° 2.88+0.03° 1.17+0.01°
45 96.40+1.33% 12.02+0.21° 136.72+1.20° 2.75+3.04° 2.7440.02° 1.10+0.00°
+ , (P<0.05)
s 35 s (P<0.05)
(P>0.05), Y = 81.295-0.0694X, 7= 0.9808, P=
(P<0.05), 5 —-0.820,
22 HEABEEBIATIE KRR G 15 25
2
T @, s s
3 1 , (P>0.05)
45 25 s
(P<0.05) , 35 45
, 15 25 35 (P>0.05) ,
, (P>0.05)
R3 HEMESRENAENETRS W
Tab.3 Effect of salinities on growth performance of O. struma (n = 3)
(%)

5 15 25 35 45
81.10+1.10° 80.14+0.15% 79.36+0.9% 78.99+0.4% 78.21+0.19°
73.44+0.83° 76.51+0.25 76.66+0.04 74.69+0.37° 73.76+0.04°

2.70+0.21° 3.31+0.19* 2.49+0.14° 3.39+0.32% 3.73+0.18°
11.16 £0.26* 10.88+0.06% 9.75+0.22° 10.59+0.54% 11.20+0.212
0.73+0.06° 0.71+0.03% 0.78+0.02° 0.81£0.10% 0.64+0.02°
0.73+0.07* 0.72+0.05% 0.72+0.04* 0.68+0.01* 0.69+0.02°
815 , , 17 , 8
slob e y=-0.0694x + 81.295 5
: 2
805} R*=0.9808 7
<\: 80.0 - , ,
2 795
79.0 ) ,
785 F (P<0.05) ,
780, 10 20 30 40 50 , (P>0.05)
EAN
1 b 9
Fig. 1 Relationship of salinity and moisture of O. struma
b 25 b
J 2 >
2.3 HEAEE G LA R B AR R 5 ,
4 (P>0.05) ,
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EAA/TAA
(P<0.05),

x4 BEMBEAEIASIERIENEN(%TRE, n=3)

Tab.4 Amino acid contents in muscle of O. struma for different salinity levels (% DW, n=3)

5 15 25 35 45
Thr 3.34+0.63% 2.8640.05° 4.3240.05° 3.37+0.55% 3.04+0.67%
Val 2.92+40.16 2.92+0.02° 3.10+0.24° 3.04+0.16 3.1840.24

Met 1.15+0.03* 1.10£0.10° 1.40£0.10° 1.22£0.07 1.22+0.09*
Ile 2.50+0.01* 2.66+0.01 2.37£0.26 2.59£0.09° 2.75+0.07
Leu 4.63+0.14* 4.7740.13 4.75£0.05° 4.76£0.04% 5.03+0.23°
Tyr 2.06+0.06" 2.27+0.00° 2.26+0.07° 2.15+0.14% 2.28+0.00°
Phe 2.38+0.02° 2.49+0.00° 2.36+0.11° 2.44+0.06 2.53+0.06°
Lys 3.01+0.24° 2.90+0.12° 2.99+0.07* 3.090.09° 3.3440.15°
EAA 21.99+1.14% 21.97+0.19° 23.5620.13" 22.670.40" 23.3620.71°

Cys 0.560.04* 0.65+0.02° 0.64+0.02° 0.56£0.03° 0.56+0.07
Asp 3.64+0.19° 7.29+0.01% 7.27+0.16* 5.12+0.72° 5.01+0.32°
Ser 3.43+0.08° 3.6440.03° 3.74+0.14° 3.45+0.09° 3.58+0.08°
Glu 11.68+0.11¢ 12.18+0.08° 12.72+0.11° 11.71+0.12° 12.26+0.13°
Gly 7.57+0.44° 7.49+0.37° 7.74+0.63 7.86+0.91° 7.76£0.01°
Ala 5.64+0.29° 5.88+0.03° 6.30£0.26 5.75+0.16 6.05+0.36°
His 1.15+0.02° 1.13£0.01° 1.08+0.03% 1.14£0.02° 1.18+0.04%
Arg 6.01+0.10° 6.25+0.30° 5.96+0.10° 5.87+0.35° 6.01£0.14°
Pro 4.16+0.17° 5.45+0.03° 5.70+0.54° 5.48+0.44° 6.0040.23°
TAA 65.84+0.86° 71.93+0.30° 74.70£0.50° 69.61+0.82° 71.07+0.82°

EAA/TAA 0.33+0.01° 0.31+0.00° 0.32+0.00® 0.33+0.00%° 0.33+0.01%°

36.12+0.33¢ 41.93+0.42° 43.45+0.26° 39.37+0.12¢ 39.96+0.01°

5

24 HEAREERBLARBEBRARNYR 3 3@

. o 30 AR B BRI A K g
10 LA
6 )
,C16:0 C18:0 , , ()
15 , 28~35, (4]
Cl4 : n-7 (P>0.05) MUFA 25~35
, 15~25 ,
, (P<0.05), ,
SFA  MUFA, n-3 PUFA 35, : :
n-6 PUFA ,
EPA ARA  EPA , DHA : 25
: DHA/EPA : ,

15~25
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Tab. 5 Effects of salinities on muscle fatty acid profiles of O. struma (n =3)

5 15 25 35 45
Cl4:0 1.68+0.01° 1.75+0.07 1.44£0.07° 0.52+0.02° 0.65+0.07°
C15:0 0.55+0.03¢ 0.71+0.04% 0.75+0.02° 0.66+0.03° 0.62+0.02%
Cl16: 0 9.80+0.36" 15.26+0.67° 10.27+0.39° 10.37+0.24° 8.44+0.02°
Cl17:0 1.23+0.16° 1.81+0.51° 1.06+0.42° 0.79+0.25% 0.71x0.36%
C18:0 4.5+0.419 7.59+0.23° 7.04+0.27% 6.68+0.22° 4.88+0.13¢
C23:0 1.02+0.03" 1.3040.06 1.4620.12° 1.0040.03° 0.72+0.02°
YSFA 18.78+0.50° 28.4241.02° 22.02+0.48° 20.0240.13¢ 16.02+0.15¢
Cl4 : n-7 5.66+0.07* 5.32+0.11° 5.56+0.11° 5.38+0.13° 5.65+0.08°
Cl16 : n-5 0.95+0.05° 0.52+0.02° 0.89+0.02° 0.84+0.06° 0.63+0.05"
Cl16 : n-7 3.17+0.04° 3.38+0.10° 3.22+0.03° 2.92+0.03" 2.62£0.12°
C18 : n-9 0.81+0.04° 1.41+0.04° 1.03+0.09" 0.73+0.05° 0.54+0.02¢
C18 : n-7 0.21+0.03¢ 0.70+0.01% 0.46+0.03° 0.36+0.02¢ 0.32+0.02¢
C20 : n-7 0.77+0.06 0.62+0.03° 0.80+0.02° 0.54+0.01° 0.59+0.00°
C20 : n-9 4.77+0.06" 4.70+0.04° 4.96+0.04° 4.74+0.08" 4.69+0.04°
TMUFA 16.34+0.15° 16.64+0.35% 16.91+0.18° 15.5240.17° 15.04+0.23°
C18 : 3n-3 1.61+0.02° 1.44+0.01° 1.53+0.02° 1.24+0.01¢ 1.21£0.01¢
C20 : 4n-3 0.70+0.02° 0.87+0.06 0.7+0.03° 0.63+0.01° 0.64+0.01°
C20 : 5n-3(EPA) 6.97+0.26° 6.50£0.21° 13.20+0.29° 14.80+0.17° 13.33£0.19°
C22 : 5n-3 3.62+0.03¢ 3.40+0.04¢ 3.79+0.02° 4.06+0.03° 3.82+0.02°
C22 : 6n-3(DHA) 2.46+0.05 2.19+0.09° 1.95+0.04¢ 1.47+0.05¢ 1.21£0.10°
n-3 PUFA 15.36+0.25¢ 14.39+0.29° 21.17+0.27° 22.1940.22° 20.2240.24¢
C18 : 2n-6 1.56+0.23¢ 2.3240.23° 2.14+0.10% 2.80+0.09° 1.82+0.10%
C20 : 2n-6 2.10+0.05¢ 2.58+0.11° 3.51+0.10° 2.3140.10% 2.18+0.08¢
C20 : 3n-6 1.03£0.01° 0.86£0.00° 0.93£0.03° 0.74+0.05¢ 0.63£0.04°
C20 : 4n-6(ARA) 3.34£0.06° 5.57+0.24% 4.52+0.24° 5.97+0.23% 2.67+0.07¢
C22 : 2n-6 2.40£0.11° 2.79+0.01° 2.59£0.05" 2.35+0.02° 2.41£0.01°
n-6 PUFA 10.44+0.14° 14.12+0.22° 13.70+0.37° 14.17+0.28° 9.72+0.04°
2n-3/2n-6 1.47+0.02° 1.02+0.01¢ 1.55+0.02° 1.57+0.03° 2.08+0.02°
DHA/EPA 0.35+0.01° 0.34+0.01° 0.15+0.01° 0.10+0.01° 0.090.00°
ARA/EPA 0.48+0.03° 0.86+0.01° 0.34+0.01¢ 0.40£0.02° 0.20+0.01°
PUFA 25.79+0.34° 28.51+0.50¢ 34.86+0.64° 36.36+0.37° 29.93+0.27¢
Unknown fatty acid 39.09+0.63" 26.41+1.03° 26.21+0.55° 28.140.34° 39.00+0.41°
3.2 HESMEEBEBRILKFIERARL ’ _—
Bt
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Effects of salinity on survival, growth performance, and bio-
chemical composition of muscle in juvenile Onchidium struma

CHEN Wei" ?, SHEN Yong-long®, HUANG Jin-tian', LI Qiang', ZHANG Ming-ming’

(1. Key Laboratory of Benthic Biology of Shoals of Jiangsu Province, Yancheng Institute of Technology,
Yancheng 224051, China; 2. Yancheng Tianbang Feed Technology Co., Ltd, Yancheng 214000, China; 3. Ocean
and Fisheries Bureau of Yancheng, Yancheng 224000, China)
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Abstract: To investigate the effects of salinity on growth and the biochemical components of muscle in juvenile
Onchidium struma, in this study, we cultured individuals [wet weight (2.96 + 1.02) g] with artificial seawater at
different salinity levels (5, 15, 25, 35 and 45) for 60 days, and then determined the growth performance and nutri-
tional composition of the muscle. The results indicate that: (1) Onchidium struma grows well in a salinity range of
25-45, with a survival rate over 90%. The rate of weight gain, specific growth rate, and protein efficiency ratio at a
salinity of 25 was significantly higher than those at other salinity levels (P < 0.05) and the feed conversion ratio was
also decreased significantly (P < 0.05). (2) With an increase in salinity, the muscle moisture of Onchidium struma
decreased significantly (P < 0.05), crude ash showed an increasing trend after an initial decrease, and the effect on
muscle of the calcium and phosphorus content was not significantly different (P > 0.05). The crude protein content
was highest at a salinity of 25, or 76.66%, and the crude fat content increased significantly in high salinity (P < 0.05)
and had the lowest and highest at salinity levels of 25 and 45, respectively. (3) Most amino acids showed a de-
creasing trend after an initial increase with an increase in salinity. We observed the highest level at a salinity of 25,
although the difference was not significant. The amino acid flavor of glutamic acid, aspartic acid, and proline were
significantly affected by salinity. (4) The effect of salinity on every type of fatty acid was significantly different,
and the n-3 PUFA and n-6 PUFA increased over a salinity range of 5 to 35, whereas the n-3 PUFA/ n-6 PUFA values
gradually increased. Unlike most seawater shellfish, the DHA content of Onchidium struma is far lower than the
EPA content. These test results indicate that salinity has a significant effect on Onchidium struma growth perform-
ance and the biochemical composition of muscle, and that the appropriate salinity level can improve Onchidium

struma muscle quality and flavor.

(ALt #: i)
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