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ABSTRACT: This study was investigated the effects of exogenous protease supplementation in Pacific
white shrimp feed in which fish meal level was replaced by supplementing soybean meal on growth
performance, feed utilization, and apparent nutrient digestibility coefficients. A 3x2 factorial treatment
design was operated by means of study 2 factors: 3 different levels of fish meal including 18%, 10%
and 0%; and each fish meal level either un-supplemented or supplemented with 175 mg/kg exogenous
protease. Six diets were formulated to be iso-proteic (38%) and iso-energetic (4,700 kcal/kg feed).
At the end of the 8 weeks feeding trial, growth performance (mean final weight and percent weight
gain) were not significantly different between shrimp fed with 10% and 18% fish meal diet (P> 0.05),
whereas shrimp fed with 10% fish meal diet exhibited lower apparent digestibility coefficients (dry
matter and crude protein) (P < 0.05). The result also exhibited that growth performance, chymotrypsin
activity and apparent digestibility coefficient of crude protein were lowest in shrimp fed with 0% fish
meal diet (P < 0.05). Dietary protease supplementation in each fish meal level resulted in increases of
feed utilization, trypsin and chymotrypsin activity as well as apparent digestibility coefficients in the
shrimp (P < 0.05). Thereby, this study signified that Pacific white shrimp feed can be reduced of fish
meal level from 18% to 10% by means of replacing fish meal level with soybean meal. In addition,
dietary supplementation with protease performed better improvement of feed utilization and apparent
digestibility coefficients.

Keywords: protease, fish meal, growth, digestibility, Pacific white shrimp
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Table 1 Ingredient and proximate composition of experimental diets

Experimental diets

Ingredients (%)

FM18% FM18%+P FM10% FM 10%+P FM0% FM 0%+P
Fish meal (FM) 18 18 10 10 0 0
Soybean meal 23 23 33 33 45 45
Corn protein concentrate 8 8 8 8 8 8
Wheat flour 32 32 29 29 26 26
Wheat gluten 5 5 5
Wheat pollard 2.19 2.17 2.83 2.812 3.3 3.282
Tuna hydrolysate 1 1
Tuna liver powder
Squid liver powder
Fish oil 1.81 1.81 1.77 1.77 1.72 1.72
Lecithin 1 1 1 1 1 1
Vitamin premix 0.3 0.3 0.3 0.3 0.3 0.3
Mineral premix 1.7 1.7 2 2 2.48 2.48
Methionine 0 0 0.1 0.1 0.2 0.2
Protease (P) 0 0.0175 0 0.0175 0 0.0175
Total 100 100 100 100 100 100
Proximate composition (% as fed basis)
Moisture 8.26 7.99 7.5 7.99 7.37
Crude protein 7.44 38.42 38.29 38.32 38.18 38.13
Crude lipid 38.36 6.57 6.11 6.47 6.03 6.14
Crude ash 6.74 7.34 7.04 713 7.04 6.99
Gross energy (kcal/kg) 736 477112 473835 471589 4,719.89 4,735.38
Feed price (Baht/kg) 31.71 30.40 30.51 29.03 29.14
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yafan i lUnaliudiafaesnasiuiiauuuudg

enude (Freeze dry) et AR ety ssiu
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Tsukahara (1966) vndieyanlillAnusnen
Auilsr@nsnisgagansanng (apparent
digestibility coefficients, % ADCs) lHundng
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Suarez et al. (2007)
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Table 2 Growth performance of the shrimp fed the 6 experimental diets for 8 weeks

FBW (g) WG (%)

Survival (%)

Experimental diets IBW (g)

FM 18% 2.33+0.00  11.99 +0.79™
FM 18% + P 2.32 £ 0.01 12.14 +0.71%
FM 10% 2.33£0.01 11.49 + 0.26"
FM 10% + P 2.32 £ 0.01 11.82 + 0.63™
FM 0% 2.33+0.00 10.23 £ 0.32™
FM 0% + P 2.33£0.01 10.45 + 0.54™
Two-way ANOVA

FM (a, b, c) P <0.05
Protease (X, y) 0.341

FM x Protease 0.954

41518 + 34.71%
422.34 +30.35
393.37 + 12.73™
409.01 + 27.39™
339.88 + 12.80™
348.30 + 23.32™

P <0.05
0.321
0.935

73.33 £2.72*
80.00 + 9.81%
77.50 £ 3.19%
83.34 + 6.09"
82.50 + 1.67*
83.33 £ 4.71%

0.094
0.060
0.520
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Table 3 Feed utilization of the shrimp fed the 6 experimental diets for 8 weeks

ECR (Baht/kg of

Experimental diets ~ FI (g/shrimp) FCR PER ]
shrimp)
FM 18% 14.68 + 0.71" 1.53 +0.10% 1.72 £0.12" 47.05 + 1.652%
FM 18% + P 14.39 + 1.37™ 1.47 £ 0.10™ 1.78 £ 0.12% 4521+ 1.75%
FM 10% 14.47 +0.86™ 1.58 £ 0.07% 1.66 + 0.07* 48.02 +2.08%
FM 10% + P 13.96 + 0.63"™ 1.48 £ 0.12% 1.78 £ 0.14¥ 45.00 + 3.48%
FM 0% 12.72 + 0.25% 1.61 £ 0.04% 1.63 + 0.04™ 46.73 +1.21%
FM 0% + P 12.32 £ 0.45™  1.52+0.10" 1.73 £0.10¥ 44.34 + 2.80™
Two-way ANOVA
FM (a, b, c) P <0.05 0.329 0.427 0.695
Protease (X, y) 0.231 P <0.05 P <0.05 P <0.05
FM x Protease 0.961 0.896 0.843 0.874

Table 4 Digestive enzyme in hepatopancreas of the shrimp fed the 6 experimental diets for 8 weeks.

Experimental diets

Trypsin

(U/mg Protein)

Chymotrypsin
(U/mg Protein)

FM 18% 2.62 +0.83" 1.35 + 0.24
FM 18%+P 3.25+0.84% 1.40 + 0.29"
FM 10% 2.57 + 0.44% 1.20 +0.11™
FM 10%+P 3.15+0.77% 1.33 +0.14"
FM 0% 2.60 + 0.25™ 1.04 + 0.08™
FM 0%+P 3.08 + 0.44% 1.22 +0.18¥
Two-way ANOVA

FM (a, b, c) 0.901 P <0.05
Protease (X, y) P <0.05 P <0.05
FMxProtease 0.941 0.590

Data in the column show mean + SD, Means with different superscripts in the same column
indicated significant difference (P < 0.05) (n = 5). The letters a, b, ¢ indicate the difference of fish
meal levels. The letters x, y indicate the difference of protease.
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°1Jmﬁiﬁﬁ*ummmmmaiﬁﬂmﬂu (P < 0.05)
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Table 5 Apparent digestibility coefficients of the shrimp fed the 6 experimental diets for 8 weeks

Experimental diets Dry matter (%)

Crude protein (%) Gross energy (%)

83.94 + 1.14%
85.21 + 1.20%
80.60 + 1.20™
82.54 + 0.90”
79.81 + 1.28%
81.14 + 1.23%

76.72 + 2.34*
78.43 +0.88"
74.91 +1.97*
78.23 + 0.92%
74.60 t 3.02*
76.54 + 0.75”

FM 18% 67.93 + 0.58"™
FM 18% + P 70.20 + 2.03"
FM 10% 65.25 + 0.62*
FM 10% + P 67.94 + 0.34%
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