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Studies on the Feeding Trial and Stabxlnty of Moist
Pellet Diet with High Protein Content for Grass Prawn

Wen-Cheng Wang and Hewi-Ling Yeh

High protein content moist diets for grass prawn were prepared with different binders.
The diet formulas for the feeding trial were selected by comparing the stability of some

conditions such as the kind and content of binder, particle size of powder, low temperature
storage, etc.

In this trial, gluten, - starch and sodium alginate were used as binders of the moist diet.
Results are as follows:

1. The optimum content of gluten in the formula was 3 %, and a-starch and sodium al ginate, 6% .
2. The paﬁicle size of powder in the range 60-80 mesh achived the best binding efficiency.

3. The dissolution of moist diet stored under -20°C was decreased so freezing was consider as
the more useful storage method.

4. The dissolution of diet decreased with increased salinity of water, but increased with neutral
acidity.

From the results of the actual feeding trial, the feed efficiency rate and protein
efficiency ratio of the diet bound with sodium alginate were 3.53 and 0.34; those of the a-
starch bound diet were 4.13 and 0.33 and those of the gluten bound diet were 5.49 and 0.34,
respectively. The diet bound with sodium alginate was the best, followed by the diet bound
with a-Starch and then the diet bound with gluten.
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NOTES—

(1) Shaft end blade material:
303 (or equivaient)
stdinless stesl.

(2} A and 8 dimensions are
not to vary moce than
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O..Q mm when part is
rotated on § axis.

{3) Tolerances qre $1.0 mm,
unless otherwise staled.
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Table 1 Formula of artificial diet for grass prawn

Item Content (%)  Remark

Fish meal 5.0

Squid meal 8.0

Yeast powder 5.0

Shrimp scale powder 5.0

Binder x

Dextrin 18.0-x

Soybeah oil 2.0 cont. 3%Vit. E
Squid viscera oil 3.0 cont. 3%Vit. E
Vitamin mixture 1.0

Mineral mixturs 2.0

Cholesterol 0.0
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. Table 2 Effect of moisture on the forming ability of moist pellet (1).

cw=

Formula ratio Moisture Appearance Holding capacity

- Powder :Fish meat (%) Good Normal Poor Good Normal Poor -
1.0 2.0 56 ' + -+
1.0 1.5 52 ++ +
1.5 1.0 35 + + +
2.0 1.0 30 + +
2.5 1.0 25 ' T +
3.0 1.0 21 + ++
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Table 3 Effect of moisture on the forming ability of moist pellet (2).

Formula ratio Moisture Appearqnce Holding capacity
Powder :Fish meat (%) Good Normal Poor Good Normal Poor
1.0 1.0 - 45 ++ . +
1.25 1.0 40 ++ » + +
1.5 1.0 35 + ++
2.0 1.0

30 +° +
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Table 4 Comparison of the dynamic and static dissolution of
moist pellet.

'I"ime‘ Dissolution rate ( %)
(min.) v Dynamic Static
- 20 7.28 +0.23

40 ' 10.58 +0.93

60 14.66 * 0.80 7.28 +0.09
180 - 12.52 +0.99

300 ~ . ' 14.74 +0.95
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Table 5 Comparison of the dynamic and stavtic disi'ntegration
" of moist pellet.

Time . Disintegration rate (% )
(min) S " Dynamic ~Static
20 ‘ 1.36 + 0.30
40 2.38 +0.56
60 4.47 +1.28 ' 0.98+0.33
180 - "1.17 £ 0.24
300 : 1.97 4+ 0.25
20 |
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Fig. 2 Relation between dynamic and static dissolution test
of diets.
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Table 6 Dissolution rate (%) of the different contents of
binders of moist pellet‘d'iets. ' Co

- Content in diet . ‘Binder
(%) oC a-starch gluten sodium alginate
»3 16.83 £ 2.51 14.24 + 4.98 10.55 + 0.63 16.06i0.93
6 22.96 +1.09 12.69 £ 0.36  11.56 + 0.38 13.68 + 1.05
9 55.64 + 3.39 16.43 + 4.11 11.11 + 0.72 14.63 - 0.98
11.09 + 0.71 11.46 = 0.67

12 - 82.65 + 4.50

15.69 + 0.63
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Fig. 4 Effect of CMC content on the dissolution of diets.
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_Fig. 5 Effect of gluten content on the dissolution of diets.
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Fig. 6 Effect of a-starch content on the dissolution of diets.
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Fig. 7 Effect of sodium alginate content on the dissolution

of diets.
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Table 7 Dissolution rate (/) of different particle sizes and binder-
of moist pellet diets.

Particle size Co Binder
(mesh ) 6 % a-starch 3 % glutén 6% sodium alginate
> 40 13.79 +£0.27 11.93_i0.24 13.55 4+ 1.26
> 60 12.69 + 0.32 10.55 + 0.63 ) 13.48 + 1.05

>80 13.37 £ 0.32 11.75 + 0.22 13.21 £ 0.42

Dissolution (%)

1 . L e

40 . 60 ) . 80
. Particle size ( mesh )

Bs ARBKENS 3% INEHRRENEE LS
Fig. 8 Effect of particle size on the dissolution of diets
bound with 3 % gluten.



so

Dissolution ( % )

12

A . i
40" 60 » 80

Particle size ( mesh )

EY TRANKENS 6 SRR HENELIDE
Fig. 9 Effect of particle size on the dissolution of diets

bound with 6 % a-starch.
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Fig. 11 Effect of frozen storage (-20 °C) on the dissolution of
diets bound with 6 % sodium alginate.
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Fig. 12 Effect of frozen storage (-20°C) on the dissolution of
' diets bound with 3 % gluten. ’
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Fig. 13 . Effect of frozen storage (-20°C) on the dissolution of
' diets bound with 6 % a-starch. '
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Fig. 14 Effect of salinity of seawater on the dissolution of
diets bound with 6 % a-starch.
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Table_ 8 Formula of experimental diets for grass prawn.
, .Content (%)
Ingredient
A& A . B C
_ Fish meal 55.0 55.0 55.0
" Squid meal 8.0 8.0 8.0
S’_ﬁrimp s_calé powder 5.0 5.0 5.0
Dextrin . 12.0 15.0 12.0
a—'starch — — 6.0
Gluten — 3.0 -
Sodium alg'i.nate ' 6.0 - —-
Soybean oil 2.0, 2.0 20
Squid viscera oil - 3.0 3.0 3.0
Vitamin mix. 1.0 1.0 1.0
Mineral mix. 2.5 2.5 . 2.5
Cholesterol 0.5 0.5 [

0.5
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Table 9 Chemical composition of experimental diets.

Component ( % ) A&A’ C

Crude protein 35.39 34.67 35.81
Crude fat 8.59 8.43 8.49
Moisture 37.12 38.42 36.95
Ash - 7.71 6.57 7.05

# 10 KBRBREAVHBANEZKSEERL

Table 10 Changeé in moisture content of diets during

6 weeks frozen storage at -20°C.

Moistdre (%)

Week

A& A B Cc
1 37.12 - 33.42 36.95
2 37.52 38.74 37.29
3 36. 38 38.03 36.77
4 36.91 38.29 37.56
5 37.43 38.54 38.34
6 136.86 38.60 37.85

£11 REROMSAEEZEESL
Table 11 Changes in body length of grass prawn fed with

different diets during feeding periods.

Body legth ( ¢cm )

Week
A A B c
Initial 8.1+0.7 82+07  81+09 83£0.7
1 8.5+0.9 8.5+08 85+0.9 8.6+0.7
2 8.9+1.1 88+0.7 88%1.0 87x0.7
3 9.14+1.0 9.040.9 9.0+1.0 8.9+07
4 9.4+1.4 9.3+0.8 9.3+1.1 8.9:+0.6
5 9.6+41.2 9.5+1.0 9.4+1.2 9.2+0.8
6 9.9+1.4 9.7+1.0 9.5+1.2 9.0+1.0
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Table 12 Changes in body weight of  grass prawn fed with

different diets during feeding periods.

Body weight ( g)

Week
A A’ B C

Initial 3.3840.90 3.48+0.91 3.5+ 0.99  3.56 & 0.87
1 3.77+1.13 3.74+1.10 3.79+0.99 3.75 +0.93
2 4.24+1.58 4.04+1.11 419 +1.18 3.9 +0.97
3 4.56 +£1.58 4.31+1.25 4.47 +1.28  4.08 +1.07 -
4 4.87 £1.98 4.67+1.42 4.70 +1.51  4.26 £1.18
5 5.3+ 2.00 5.16 +1.89 4.93 +1.83  4.53 +1.37
6 5.84+2.25 5.50+1.93 5.14+1.86  4.86 +1.58

£13 RBUMEALEZRES(

Table 13 Changes in body weight gain of grass prawn fed

with different diets during feeding periods.

Weight gain ( g )

Week
A A B C
1 . 5.64 3.91 3.64 2.65
2 6.07 4.51 5.93 2.93
3 - 4.15 4.06 4.33 1.61
4 3.99 5.42 3.44 2.54
5 6.13 6.84 3.42 3.84
6 6.57 5.75 3.18 4.49
Mean 5.43 5.08 3.99 3.01
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Table 14 Changes in growth rate of grass prawn fed with

different diets during feedmg periods.

Week

Growth rate ( %)

A A B c
1 12.99 7.50 - 6.84 5.31
2 26.98 16.15 17.98 11.18
3 36.54 23.93 26.12 14.41
4 45.74 34.32 32.29 19.50
5 59.86 47.50 39.02. 27.19
6 . 75,00 58.24 - 44.99 36.12
#£15 aﬁﬁﬁﬂ%ﬁﬁﬁZﬁﬁﬂﬁ
. Table 15 Changes in feed intake of. grass prawn fed with
dlfferent diets during fegdmg periods.
Feed intake ( g )
Week
A A "B Cc
1 15.62 18.77 19.15 17.96
2 17.65 20.18 20.46 18.92
'3 19.83 21.80 - 22.60 19.97
4 17.77 19.38 20.13 17.13
5 . 18.97 21.01 21.16 17.89
6 . 20.81 23.06 , 22.19 19.04
%16 BRRUMsEEEIESRBNE
Table 16 Changes in protein intake of grass prawn fed with
different diets during feeding periods. '
Protein. intake ( g )
Week
A A' B C.
1 8.79 10._56 10.78 10.20
2 9.83 11.23 11.42 10.65
3 . 11.39 12.52 12.85 11.40
4 10.06 10;97 11.37 9.57
5 10.59 11_.73 11.88 9.79
6 11.79 12.29 12,43 10.55
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Table 17 Comparision of the feed efficiency rates of grass
prawn fed with different diets duri}ng feeding periods.

Feed efficiency fate

- Week

A A B . C
1 277 4.80 526  6.78
2 2.91 447, 3.45 - 6.46
3. 4.‘78" . .5.37 5.22. 12.40
4 4.45 3.58 5.85  6.74
5 3.09 3.07° 6.18 - 4.65
6 3.17 377 6.98. 4.24

" Mean - 3.52 4.18 5.9 6.87

L FE18 aﬁﬁf’aﬂ,éﬁﬁEZEE’Eﬂﬁﬁﬁ .
Table 18 Comparision of protein efficiency ratios of grass
. prawn fed with different diets during feeding periods.

Protein efficiency ratio ( PER )

Week
A A B - C
1 10.64 0.37 0.3 0.26
2 0.62 0.40 0.52 ~  0.28
3 0.36 0.32 . 0.34 0.14
4 0.40 0.49 0.30  0.27
5 0.58 0.58 0.28 0.39
6 0.56 0.47 '0.26 0.43

Mean 0.53 0.4 0.34 7 0.30
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