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Studies on Requirement of Lipids for Grass Prawn-1I

Wen-Cheng Wang and Hewi-Ling Yeh

In this trial, Soybean oil, Raw, Neutralized and Refined squid viscera oil were used as the
main lipid source of diet (lipid content in 6%) for grass prawn. After 6 weeks, the growth of

grass prawn fed with diet containing neutralized oil get the best, the feed conversion rate, protein

“efficiency ratio and growth rate were 1.98, 1.10 and 115.98% respectively. Those are nearly

the same aé feeding with raw oil which were 2.18, 1.09 and 115.38% r_espectively. Feeding with
soybean oil is bad due to lack of high unsaturated fatty acid, but the grass prawn could synthezed
the C 20:5, C 22:6 from C 18:3 according the pliysiological requirement. Feeding with refined
oil is not good too. So the raw or neutralized squid‘viscera oil would considered to be the better
lipid source of diet for grass prawn. '
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-Table 1 Fatty acid composition of experiment oils

Soybean oil Squid viscera oil (%)

Fatty acid (%) ‘ : =
A Raw Neutralizated Refined
C 14:0 - 4.55 476 3.64
C 15:0 - 1.06 1.15 0.44
cC160 - 1034 15.02 17.42 16.31
C 16:1 C - 6.26 6.19 5.39
C 18:0 _ 3.45 233 2.31 2.82
C 18:1 20.91 17.88 .  17.04 17.40
C 18:2 " 54.36 3.03 2.95 2.09
C 183  ° 10.95 8.71 8.22 11.13
C 20:1 - 3.50 3.33 . 243
C 20:4 - 3.28 3.12 7.57
C 20:5 - 14.28 14.46 12.10
¢ 2211 - a2 1.08 -
C 22:6 SR 18.21 17.95 18.69
5T C 40 - 0.77 - -
Saturated 13.79 23.73 2564 23.21
acid T ‘
Monoenoic 20.91 28.76 27.64 25.22
acid .
Polyenoic 6530 47.51 46.70 51.58
acid . _

%2 RBEGHZ—BRRST
Table 2 The chemical composition of experiment
diets which containing different oils.

Squid viscera oil

~ Constitute Soybean oil ) —
: : Raw Neutralizated Refined
_Crude protein (%) 46.15 46.59 4642 46.59
Crude lipid (%) 6.40 . 6.28 6.06 640
Crude. ash (%) 1343 13.27 1349 - 1340

Moisture (%) 3.9 ' 3.98 3.4 - 4.10
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Table 3 Changes in body length (cm) of grass prawn fed

with diets containing different oil.

Squid viscera oil

Period (week) Soybean oil : -
s Raw - Neutralizated " Refined
Initial .57+ 0.6 5.9%0.7 5.6 % 0.7 5.5%0.5
1st 6.1 % 0.7  6.3+0.7 6.1 =+ 0.7 5.740.5
2nd 6.2+ 0.7  6.6%0.6 64 + 0.7 . 5:8+04
31d 63+ 0.8 68%+0.6 6.6 + 0.8  5.9%+0.5
4th. 6.5+ 0.7 7.2%0.8 6.9 = 0.8 1 6.2£0.7
5th 6.6 + 0.8 7.4%0.9 7.2 + 0.8 64+0.6

6th 6.6 + 0.8 7.6+1.2 74 +

0.9 - 6.7£0.8 .

#4 HREFUTR@EGEBE B
Table 4 Changes in body weight (g) of grass prawn fed thh'

‘with diets containing different oil.

Squid‘ viscera oil

Period (w'ee k) Soybean oil

Raw Neutralizated Refined

~ Initial 1.1 £ 04 1.1%04 1.0+ 04  0.9%0.3
1st 1.3 £ 0.5 1.4%0.5 1.2 £ 0.5 1.0+0.3
2nd 14 £ 0.5 1.6%0.6 1.5 + 0.6 1.14+0.3
3rd 14 * 0.6 1.8%0.6 1.7 + 0.7 1.2+ 0.3
‘4th 1.5 £ 0.7 2.1% 0.9 1.9 £ 0.7 1.3+04.
5th 1.5 £ 0.7 224 1.0 2.1+ 08 1.5+ 0.5
6th 1.6 £ 0.7 2.5% 14 2.3+ 1.1 1.7+ 0.6
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Table 5 Changes in weight gain (g) of grass prawn

fed with diets containing different oil.

Squid viscera oil

Period (week) Soybean oil . : :
’ : Raw Neutralizated Refined
Ist _ 2.70 3.4 3.00 1.27
2nd 1.54 3.52 3.17 145
3rd 1.40 3.71 341 0.93
4th " 0.57 3.24 2.96 2.13
5th 0-61 2.30 3.01 2.33
6th , 049 3.80 2.60 . 2.88
A verage S 22 3.30 3.03 - 1.33

6 EIBEELUNR s R SRR B
Table 6 Changes in protein intake (g) of grass prawn

fed with diets containing different oil. -

Squid viscera oil

Period (week) debean oil -

Raw ~ Neutralizated Refined
1st 2.15 2.34 2.11 1-88
2nd 2.71 2,97 ) 2.70 2.07
3rd 2.34 277 252 1.92
4th _ 2.51 3.23 2.93 2.04
5th 2.57 3.61 3.26 227
6th ~2.65 3.83 3.62 2.56

Average 249 3.12 .- 2.86 2.12
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Table 7 Changes in feed conversion rate of grass prawn

fed with diets containing different oil-

- Squid viscera oil .

Period (week). Soybean oil

Raw Neutralizéted ~ Refined
1st 1.66 1.49 145 3.03
2nd 3.66 174 176 . 2.93
3rd 347 1.53 1.53 4.25
4th ' 9.15 2.05 205 1.91
5th 8.75 3.23 2.24 2.01
6th 11.26 207 ' 2.88 1.83
Average 6.32 2.18 | 1.98 2.66

_ *8 HBRHLARMBENSNESEREZPE
Table 8 Chénges in protein efficiency ratio of grass prawn

fed with diets containing different oil.

Squid viscera -oil

Period (week) Soybean oil

Raw Neutralizated Refined

st o 1.26 . 1.38 142 " 0.68
2nd 0.57 1.19 1.17 0.70
3d 060 134 1.35 048
 4th 0.23 1.00 101 1.04
5th 0.24 0.64 0.92 1.03

6th , - 0.18 T 0.99 0.72 1.13
 Average . 0.51 : 1.09 1.10 0.84
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Table 9 Growth rate (%) of grass prawn fed with diets

containing different oil.

Squid viscera oil

Period (week)  Soybean oil

Raw Neutralizated ~ Refined
Ist 16.79 18.87 19.17 9.20
2nd 26.37 39.37 . 3942 19.77
3rd' 35.07 60.98 61.21 2645
4th . 38.62 79.85 80.13 41.88
5th 4242 93.24 99.36 58.77

6th 4546 115.38 - 115.97 79.64

10 ﬁﬂﬁﬁﬁuﬂtﬁﬁhﬁﬁﬁﬁﬂﬁ B8 Ia H RE RS B AE BX
Table 10 Fatty acid composition of lipids of grass
prawn fed with diets containing different

oil after 6.wee'ls.

. Final (%)

Fatty acid 11(191(:.)1;11 Sovl N i 4 Refined
oy.)ean Raw Oil eutra} 1zate e xpe

- oil oil - oil
C14:0 153 - - . tr. 0.66

C 15:0 164 - S tr. -
C 16:0 20.92 17.18 20.01 20.53 19.55
C 16:1 4.72 0.86 3.11 3.01 2.78
C 18:1 8.37 10.29 8.96 8.38 7.89
C 18:1 17.47 14.25 20.32 19.20 18.99
C 18:2 11.85 21.80 5.53 6.14 5.55

C 18:3 4.94 1.31 . - o -
C 20:1 143 0.83 3.55 3.10 4.05
C 20:4 - 2.23 2.16 0.98 1.04 0.92
C 20:5 9.21 11.34 14.89 15.94 15.49
C 22:1 4.88 4.17 4.28 4.34. 4.98
C 22:6 10.82 12.21 17.40 17.86 18.11

C 24:0 - - . - -
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Table 11 Fatty acid composition of lipids of grass
prawn fed with diet containing soybean

oil during 6 weeks.

Lipids of grass prawn (%)

Fatty acid Soy(b;a)n oil Initial 2' v/\vi;ek; : 4Av£tetzrks Final
C 14:0 . - 1.53 - - -

C 15:0 - 1.64 ‘ - - -

C 16:0 . 10,34 20.92 18.38 - 18.18 17.18
C 16:1 - 4.72 1.15 1.00 0.86
C 18:0 3.45 8.37 11.65 10.91 10.29
C 18:1 20.91 17.47 16.47 14.76 14.25
C 18:2 54.36 11.85 21.02 20.54 21.80
C 18:3 10.95 4.94 1.63 1.52 1.31
C 20:1 ] 1.43 1.39 .06 0.83
C 20:4 - 2.3 248 . 241 2.16
C 20:5 - 9.21 9.99 10.87 11.34
C 22:1 - 4.88 4.15 442 - 4.17
C 22:6 - 10.82 11.89 14.34 12.21
C 24:0 - - - - -




et

12 EELE I 6

Table 12 Fatty acid composition of li‘pids of grass

% B8 N5 T N8 G BR L BK

prawn fed with diet containing squid
viscera oil after 6 weeks.

Fatry acid

Raw oil (%)

Lipids of grass prawn (%)

Initial Final
C 44:0 4.55 - 1.53 trs
C 15:0 1.06 1.64 tr.
C 16:0 15.02 20.92 20.01
C 16:1 - 6.26 4.72 3.11
C 18:0 2.33 8.37 8.96
C 18:1 17.88 17.47 20.32 -
C 18:2 ‘ 3.03 11.85 5.53
C 18:3 8.71 4.94 -
C 20:1 3.50 143 3.55
C 20:4 3.28 2.23 0.98
C 20:5 14.28 9.21 14.89
C 22:1 1.12 4.88 4.28
C 22:6 18.21 10.82 17.40
C 24:0- 0.77 - -

13 BBEL LA T 6 SN2 N R A

Table 13 Fatty acid composition of lipids of grass
prawn fed: with diet containing neutralized

squid viscera oil during 6 weeks.

Lipids of grass prawn (% )

- .. Neutralizated '
Fatty acid i .. After After .
y oil (%) Initial 2 weeks 4 weeks Final
C 14:0 4.76 1.53 0.57 tte tr.
C 15:0 © 1.15 1.64 -0-35 . tre tr.
C 16:0 17.42 20.92 22.36 19.62 20.53
" C 16:1 6.19 4.72 3.37 © 307 3.01
C 18:0 2.31 8.37 8.79 7.44 8.38
C -18:1 17.04 17.47 20.70 19.45 1_9.20
C 18:2 2.95 . 11.85 5.95 6.14 6.14-
C 18:3 8.22 4.94 0.74 tr. -
C 20:1 3.33 1.43 3.86 3.84 3.10
C 20:4 3.12 2.23 1.05 0.93 1.04
C 20:5 14.46 9.21 1342 14.66 15.94
C 22:1 1.08 4.88 3.81 3.82 4.34
C 22:6 10.82 16.67
C

24:0

17.95

19.17

17.86
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Table 14 TFatty acid composition of lipids of grass

prawn fed with diet containing reflined squid

viscera oi.l after 6 weeks. %
Lipids of grass prawn (%)
Fatty acid Relined oil (%) -
Initial . Final
C 1420 3.64 .53 0.66
C 15:0 0.44 1.64 S
C 16:0 16.31 20.92 19.55
C 16:1 539 4.72 2.78
C 18:0 2.82 8.37 7.89
C 18:1 17.40 1747 18.99
C 18:2 2.09 11.85 5.55
C 18:3 11.13 © 4.94 -
C 20:1 243 1.43 - 4.05 - :
C 204 7.57 2.23 0.92 ‘
C 20:5 12.10 9.21 15.49
c 22:1 - 4.88 - 4.98
C 22:6 18.69 10.82 18.11
. C

24:0 . - - ) -
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