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ABSTRACT: The objective of this study was to determine the effect of hydrolyzed cottonseed protein
(HCP) supplementation as a source of short peptide on growth response, total glutathione content in
duodenum epithelial, fecal ammonia content and diarrhea incidence. One hundred eighty, three-way
crossbred pigs at 4 weeks of age were divided into 3 dietary treatments. Each treatment consisted of 6
replications with 10 pigs per replication (5 females and 5 castrates) in Completely Randomized Design.
The experimental diets were corn-soy basal diet supplemented with 0, 1, 1.5 % HCP. The study was
conducted for 5 weeks in evaporative cooling system house. The supplementation of 1 and 1.5 % HCP
in nursery pigs diets had no effect on body weight gain, average daily feed intake, average daily gain,
feed conversion ratio and fecal ammonia content of nursery pigs (5-9 weeks of age) (P>0.05). But, the
supplementation with 1 and 1.5 % HCP reduced diarrhea incidence of nursery pigs during 5-7 weeks
of'age and significantly increased total glutathione content in duodenum epithelial (P<0.01). The result
of'this study indicated that the supplementation with 1 and 1.5 % HCP can increase antioxidative status
and improved gut health of nursery pigs.

Keywords: short peptide of hydrolyzed cottonseed protein, diarrhea incidence, oxidative status, total
glutathione
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Table 1 Ingredient composition of experimental diets per 100 kg diet (5-9 weeks of age)

5-7 weeks of age 8-9 weeks of age
Ingredient HCP" level (%)
0 1 1.5 0 1 1.5
Broken Rice 10.00 10.00 10.00 12.00 12.00 12.00
Corn 33.64 33.89 34.02 38.89 39.14 39.26
Rice bran 5.00 5.00 5.00 5.00 5.00 5.00
Whey 8.00 8.00 8.00 4.00 4.00 4.00
Rice bran oil 2.56 2.41 2.33 1.78 1.63 1.55
SBM (46 %) 23.51 22.46 21.93 23.99 22.94 22.41
Full fat soybean 10.00 10.00 10.00 8.00 8.00 8.00
Fish meal (60% CP) 3.00 3.00 3.00 1.50 1.50 1.50
L-lysine 50% liquid 0.34 0.36 0.37 0.39 0.42 0.43
DL-methionine 0.25 0.26 0.26 0.18 0.19 0.19
L-threonine 0.13 0.14 0.14 0.12 0.12 0.12
Choline chloride 50% 0.01 0.01 0.01 0.01 0.01 0.01
MDCP 1.38 1.39 1.40 1.60 1.61 1.61
Calcium carbonate 0.77 0.69 0.65 1.02 0.93 0.89
Salt 0.14 0.14 0.14 0.27 0.27 0.27
Feed additive 0.85 0.85 0.85 0.85 0.85 0.85
Premix 0.40 0.40 0.40 0.40 0.40 0.40
HCP" - 1.00 1.50 - 1.00 1.50
Calculated analysis (%)
ME (Kcal/kg) 3,250.00 3,250.00 3,250.00 3,180.00 3,180.00  3,180.00
Protein (%) 21.00 21.00 21.00 20.00 20.00 20.00
Fat (%) 6.94 6.80 6.74 5.89 5.76 5.69
Fiber (%) 3.45 3.47 3.48 3.51 3.53 3.54
Calcium (%) 0.90 0.90 0.90 0.90 0.90 0.90
Phosphorus (%) 0.82 0.83 0.83 0.81 0.82 0.82

""HCP = Hydrolyzed Cottonseed Protein

Table 2 Composition of short peptide from hydrolyzed cottonseed protein

Composition Specification

Crude protein (%) =45 % (protein digestibility: 96 %)
DE for swine (kcal/kg) 3600

Glutathione (g/kg) 0.98

Glutamic acid (%) 8.89

Glycine (%) 2.03

Cysteine (%) 0.65

Methionine (%) 0.51

Lysine (%) 1.82

#in1: Mytech Biotech Co, Ltd. (2013)
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Table 3 Molecular weight range of short peptide from hydrolyzed cottonseed protein (%)

Molecular weight (Da)

Molar percentage

<1000
1000-2000
2000-5000
>5000

48.90
21.10
17.50
12.50
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Table 4 Effect of HCP supplementation on growth response of nursery pigs during 5-9 weeks of age

ltem?” HCP" level (%) SEM P-value
0 1 1.5
Initial weight (kg) 7.57 7.73 7.93 0.25 0.859
Final weight (kg) 21.1 22.68 22.56 0.75 0.670
Weight gain (kg) 13.53 14.94 14.63 0.53 0.555
5-7 weeks of age
FI (kg) 8.60 9.21 9.91 0.28 0.680
ADFI (g/d) 409.65 438.40 432.89 13.50 0.680
ADG (g/d) 298.54 333.91 311.24 13.37 0.578
FCR 1.38 1.33 1.42 0.03 0.544
Mortality rate (%) 0.00 0.00 0.00 0.00 0.000
8-9 weeks of age
FI (kg) 11.80 12.62 12.56 0.47 0.781
ADFI (g/d) 842.83 894.18 896.99 33.54 0.781
ADG (g/d) 518.39 564.02 578.24 20.62 0.492
FCR 1.63 1.59 1.55 0.03 0.505
Mortality rate (%) 0.00 0.00 1.85 0.62 0.391
5-9 weeks of age
FI (kg) 20.40 21.73 21.83 0.73 0.700
ADFI (g/d) 582.92 620.71 623.59 20.87 0.701
ADG (g/d) 386.48 425.95 418.04 15.04 0.555
FCR 1.51 1.46 1.50 0.01 0.434
Mortality rate (%) 0.00 0.00 1.67 0.56 0.391
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Table 5 Effect of HCP on total glutathione content in duodenum epithelial, fecal ammonia content

and diarrhea incidence of nursery pigs during 5-9 weeks of age

Item HCP" level (%) SEM P-value
0] 1 1.5
9 weeks of age
Intestinal parameter
Total glutathione (ng/ul) 119.6° 958.1° 1293.7° 142.36 <0.001
5-7 weeks of age
Fecal
Ammonia-N (ppm) 851.03 804.97 809.26 56.23 0.939
Diarrhea incidence (%) 4.84° 2.86"° 1.51° 0.44 0.002
8-9 weeks of age
Fecal
Ammonia-N (ppm) 834.93 741.99 715.38 42.69 0.539
Diarrhea incidence (%) 3.04 2.51 1.19 0.38 0.112

""HCP = Hydrolyzed Cottonseed Protein

%" Means in the same row with different superscripts are significantly different (P<0.05).

¥ SEM = Standard Error of the Mean
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