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Studies on the Requirement of Lipids for

. ‘L
Grass Prawn( Penaeus monodon ) '

Wen-Cheng Wang and Hewi -Lving Yeh

In this trial, soybedan oil, fish liver oil and purified squid viscera oil were the main
lipid source in diet for grass shrimp, such were compared with the doméStic diet. | _

After 5 weeks, the growth rate of shrimp fed with squid viscera oil' was 32.94% which
is better than the domestic diet (30.99%), soybean oil (23.01%)and fish liver. oil (27.19%)
réspectively. The result also éhowed that the suitable vitamin A, D in diet would increase the
growth rate of grass shrimp.

.The fatty acid (C 18:2) content in meat of grass shnmp have increased by feeding oil
which containing high level. C 18:2, but the fatty acid C 20: 5,C22:6 could synthetized from
C 18:3 w3 by grass shrimp ‘according their physiological requirement.
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Table 1 Fatty acid composition of each experiment oil £%) l

Fatty acid Feed oil Soybean oil Fish liver oil Squid visceral oil
C 14:0 | 3.46 - 0.26 ‘ 3.76
C 15:0 0.32 - - 0.39
C 16:0 18.84 10.00 10.32 16.61
C 16:1 4.19 - - 2.70
C 18:0 4.19 4.03 3.93 4.16
C 18:1 17.08 24.46 23.79 16.77
C 18:2 14.40 53.94 51.71 ; 1.16
C 18:3 1.73 7.16 7.38 0.92
C 20:1 6.48 - 1.14 2.28
C 20:4 - - - 9.39
C 20:5 14 .54 0-4'1 1.47 16.70
C 221 1.00 - - 1.26
C 22:6 11.37 - - 20.10
- unknown 2.39 = - 3.86
Satirated acid 26.81 14.03 14.51 24.92
Monoenoic acid 28.75 _ '24.46 - 26.07 23.01

Polyenoic acid 42.04 : 61.51 60.56 48.27
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Table 2 The chemical composition of experimental diets

Diet A Diet B Diet C Diet D

$ZEp Crude protein (%) 44,83 44,02 | 44.82 44,32
¥ FEES Crude lipid (%) 7.21 6.13 6.34 6.44
Hx5 Crude ash (%) 14,00 14.18 14,07 14.50
X %4 Moisture (%) 10.61 10.41 10.43 9.62

44.83 » MBS 613~ 7.21 + AKAR 14.00~ 14.50 » KHBI.G2~10.61 o
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Table 3 The decomposition rate of experimental diets

BERD (RSO B & =& Decomposition rfate (%)

Time(hours) Diet A Diet B Diet C Diet D
2 18.66 18.64 18.64 17.62
4 19.10 18.68 18.82 18.69
6 19.35 19.53 18.99 19.16

-
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Table 4 Chémges in body weight of grass shrimp fed

with different diets

= Body weight (g)
Time .

Diet A Diet B Diet C Dtet D
Initial 3.2 +1.4 4.2 £ 1.7 2.9 £1.0 3.3 +1.2
1st week 3.4 £ 1.5 4.4 £ 1.7 3.0 1.3 3.6 £ 1.4
.an week 3.6 £ 1.7 4.7 + 2.0 3.2 +1.3 3.8 £ 1.6
3rd week 3.8 £ 1.8 4.8 £ 2.0 3.3 1.5 4,0 = 1.8
4th week 4.0 £1.9 4,9 + 2.3 3.5 +£1.7 4,1 £ 1.6
Sth week 4.2 £ 2.0 s.0£2.2 . 3.6 L9 4.3 + 1.8

%5 NAMSATELBHMN BRI

Table 5 -Changes in body length of grass prawn fed with different diets

P

B X Body length (cm)
Time '
Diet A Diet B Diet C Diet D

Initial 8.0 + 0.8 8.7 +1.1 7.7 + 0.9 8.1 0.7
1st week 8.2 £ 0.7 8.9 + 1.2 8.0 + 0.9 8.4 + 0.9
2nd week 8.4 + 0.9 9.2 + 1.2 8.2+ L1 8.5 £ 1.4
3rd week 8.6 + 0.9 9.2 +1.2 8.3 + 1.1 8.7 £ 1.1
4th week 8.7 + 1.0 9.3 + 1.4 8.4 + 1.4 8.8 + 1.1
sth week 8.8 + 1.0 9.4 +1.3 8.6 + 1.5 8.9 + 1.3
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Table 6 Weekly protein intake of grass prawn fed with different

diets after 5 weeks

EHERSBDIRE Protein intake (g)
Week
Diet A Diet B Diet C Diet D
1 2.61 2.76 2.06 2.31
2 2.77 2.91 2.18 2.52
3 2.95 3.11 2.27 2.67
4 3.09 3.16 2.36 - 2.83
S 3.22 L2.77 2.51 2.91
Average 2.93 ' 2.94 2,28 2.65
%7 DEGHATHEEAZEENERE
Table 7 Feed conversion rate of grass prawn fed with different
diets after weeks
e mRE feed conversion rate
Week.
' Diet A Diet B Diet C Diet D
1 2.72 3.64 3.54 2.17
2 2.90 2.49 4.31 3,01
3 3.91 9.56 4.77 3.80
4 4.74 7.89 3.03 4.17

5 3,60 5.66 3.73 3.69

Average 3.57 5.84 3.87 3.36
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Table 8  Protein efficiehcy ratio of grass prawn fed with different

different diets after 5 weeks

EBEAEXEHK Protein efficiency ratio (PER)
Week .
Diet A Diet B Diet C Diet D
11 0.74 0.57 0.65 0.96
2 0.69 0.82 0.52 0.68
3 0.51 0.22 0.42 0.75
4 0.51 0.42 0.66 0.39
5 0.64 0.44 0.60 0.55
"Average 0.62 0.49 0.57 0.67
*¥9 NEARHATEBRABEZRER
Table 9 Growth rate of grass prawn fed with different diets
after 5 weeks
K & & Growth rate (%)
Week
Diet A Diet B Diet C Diet D
1 6.62 ’ 5.00 . 5.78 8.41
2 13.22 12,61 10.69 14,89
3 18.42 14.75 14.84 22.45
4 23.82 18.93 21.66 26.72

5 30.99 23.01 27.19 32.94
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- Fig. 1 Comparision of growth rate for grass prawn fed with different

fatty acid composition diets.
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Table 10 Fatty acid composttion from lipids of grass shrimp fed

fed with variant diets -

Final

Fatty acid Initial :

Diet A Diet B Diet C Diet D
C 14:0 0.73 072 0.38 0.50 0.53
C 15:0 - 050 - - -
C 16:0 19.03 21.70 17.45 18.92 21.85
C 16:1 1.45 0.73 0.67 0.58 0.93
C 18:0 7.24 7.90 8.16 8.51 9.34
C 18:1 18.98 20.74 21.42 22.31 24.49
C 18:2 9.80 8.75 20.48 18.69 4.74
C 18:3 - 0.41 0.22 0.87 0.71 -
C 20:1 2.84 3.35 1.32 1.94 4.34
C 20:4 1.18 1.07 2.06 1.98 0.89
C 20:5 15.56 13.55 10.18 9.96 12.59
C 22:1 5.77 4.23 4.94 3.94 4.32
C 22:6 16.28 14.84 12.05 11.95 15.99
unknown 0.72 1.70 - - -
Sa';‘gg‘ed 27.00 30.82 25.99 27.93 31.72
Monoenoic g 4 29.05 28.35 28.77 34.07

acid

Polyenoic 43 53 38.43 45.64 43.29 34.21

acid
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Table 11  The fatty acid composition of grass shrimp

fed with demostic diet after 5 weeks

Lipid of grass shrimp

Fatty acid Feed oil

Initial Final
C 14:0 3.46 0.73 0.72
C 15:0 0.32 - 0.50
C 16:0 18.84 19.03 21.70
C 161 4.19 1.45 0.73°
C 18:0 4.19 7.24 7.90
C 18:1 17.08 18.98 20.74
C 18:2 14.40 9.80 8.75
C 18:3 1.73 0.41 0.22
C 20:1 6.48 2.84 3.35
C 20:4 - 1.18 1.07
C 20:5 14.54 15.56 13.55
C 22:1 1.00 5.77 4.23
C 22:6 11.37 - 16.28 14.84

unknown 2.39 . 0.72 1.70
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Table 12 The fatty acid composition of grass shiimp fed
fed with diet containing soybean oil after 5 weeks

Lipid of grass shrimp

Fatty acid Soybean oil

Initial Final
C:14:0 - 0.73 .0.38
C 15:0 - - -
C 16:0 10.00 19.03 17.45
C 16:1 . - 1.45 0.67
C 18:0 . 4.03 7.24 8.16
C 18:1 24.46 18.98 21.42
C 18:2 53.94 9.80 20.48
C 18:3 7.16 0.41 0.87
C 20:1 - 2.84 1.32
C 20:4 - 1.18 2.06
C 20:5 0.41 15.56 10.18
C 22:1 - 5.77 4.94
C 22:6 - 16.28 12.05

unknown - : 0.72 -

£13 USRI ENMAT LG AR Z I8 #ER
Table 13 The fatty acid composition of grass shrimp fed
with diet contaiming fish liver oil after 5 weeks

Lipid of grass shrimp

Fatty acid Fish liver oil

Initial Final
C 14:0 ©0.26 C0.73 0.50
C 15:0 - - -
C 16:0 10.32 19.03 18.92
C 16:1 - 1.45 0.58
C 18:0 3.92 7.24 8.51
C 18:1 23.79 18.98 22.31
C 18:2 51,71 9.80 18.69
C 18:3 7.38 0.41 0.71
C 20:1 1.14 2.84 194
C 20:4 - 1.18 1.98
. C 20:5 1.47 15.56 9.96
C 22:1 - 5.77 3.94
C 22:6 - 16.28 11.95

unknown - - 0.72 -
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Table 14 The fatty acid composition of grass .shrimp fed with

diet containing purified squid visceral oil after 5 weeks

Lipid of grass shrimp

Fatty acid Squid visceral oil

Initial Final
C 14:0 3.76 0.73 0.53
C 15:0 0.39 . -
C 16:0 16.61 19.03 21.85
C 16:1 2.70 1.45 0.93
C 18:0 4,16 7.24 9.34
C 18:1 16.77 18.98 24.49
C 18:2 1.16 9.80 4.74
C 18:3 0.92 ‘ 0.41 -
C 20:1 2.28 2.84 4.34
C 20:4 9.39 1.18 0.89
C 20:5 16.70 15.56 12.59
C 22:1 1.26 5.77 4.32
C 22:6 20.10 16.28 15.99
unknown 3.86 » 0.72 -
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