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Effects of Heat Treatment on Nutritional Value of Jack Bean (Canavalia ensiformis L., DC)

and Its Utilization as the Soybean Meal Replacer in Thai Native Chicken Diet
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Jack bean (Canavalia ensiformis L., DC) can be used as a protein source in animal feed. However,
it still contains high antinutritional factors (ANFs). Heat treatment can reduce this limitation. Therefore,
the objectives of this study were to determine the nutritional value and Trypsin Inhibitors (TI) content
of Jack beans after heat treatment and to evaluate the effects of replacing soybean meal with Jack
beans on growth performance of Thai native chickens aged 7-16 weeks. Heat-treated Jack beans by
boiling and sun drying were analyzed for chemical composition, amino acids and TI. A total of 64 seven-
week-old Pradu Hang Dam were randomly allocated into 2 groups (4 replicates of 8 birds). Dietary
treatments were as follows: (i) corn-soybean meal diet (control group) and (i) replacement soybean
meal with heat-treated Jack beans at 20%. These findings demonstrated that the Jack beans both before
and after heat processing had crude protein (CP) ranging from 24 to 25%, including 17 kinds of amino
acids such as methionine (423.00 and 492.17 mg per 100 g sample) and lysine (2,399.40 and 3,260.30
mg per 100 ¢ sample), etc. Tl was not detected after heat processing. Average Daily Feed Intake (ADFI),
Average Daily Gain (ADG) and Feed Conversion Ratio (FCR) were not significantly different (P>0.05). It can
be concluded that heat treatment can reduce Tl without negative effects on its nutritional value. In
addition, the use of the Jack bean as the soybean meal replacer at 20% had no adverse effect on

growth performance of Thai native chickens.
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Table 1 Ingredients and calculated composition of the basal diet (as-fed basis, %)

Ingredient Dietary treatment
Soybean meal Heat-treated Jack bean
Corn 51.0 43.5
Fish meal 2.0 3.0
Rice bran 10.0 10.0
Soybean meal 20.0 8.5
Jack bean 0.0 20.0
Cassava meal 12.0 10.0
DL-methionine 0.5 0.5
Dicalcium phosphate (DCP 16%) 2.5 2.5
Limestone 1.5 1.5
Salt 0.5 0.5
Total 100.0 100.0
Calculated nutrient composition (%)
Dry matter 90.39 91.20
Metabolizable energy (MJ/kg) 2,900 2,800
Crude fiber 5.35 5.62
Ether extract 3.80 4.07
Crude protein 16.55 16.00
Calcium 1.54 1.77
Total phosphorus 0.98 1.01
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Table 2 Chemical compositions of raw Jack bean and heat-treated Jack bean

Items (%) Raw Jack bean Heat-treated Tangtaweewipat and  Doss et al. (2011)?
Jack bean  Cheva-lsarakul (1989)*
Dry matter 87.5 92.2 86.6 93.6
Ash 39 35 35 4.2
Crude fiber 8.1 8.0 10.7 6.7
Ether extract 35 4.4 3.0 4.0
Crude protein 24.6 25.5 257 30.3
Calcium 0.1 0.2 NA NA
Phosphorus 0.4 04 NA NA
Gross energy (kcal/g) 3,951.0 4,265.0 NA NA
Nitrogen free extract 74.4 50.9 57.1 54.7

'Raw Jack bean; 2Cooking at 100°C for 20 min; NA = not analyzed
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Table 3 Trypsin inhibitor of raw Jack bean and heat-treated Jack bean

Trypsin inhibitor units (TIU)

ltem
per mg sample
Raw Jack bean 1.65
Heat-treated Jack bean ND
Raw Jack bean (Tangtaweewipat and Cheva-lsarakul, 1989) 13.73
Raw Jack bean (Agbede and Aletor, 2005) 6.30
Heat-treated Jack bean' (Agbede and Aletor, 2005) 0.40

lcooked for 60 min and sun-dried, ND = not detected

Table 4 The changes of amino acid profile of raw and heat-treated Jack bean (mg/100 ¢ sample)

Amino acid Jack bean Heat-treated Jack bean

Alanine 1,333.77 1,900.00
Aspartic acid 4,216.84 5,054.28
Cystine 206.54 208.92
Glutamic acid 1,738.33 2,105.96
Glycine 931.93 1,167.93
Histidine 719.46 817.12
Hydroxylysine ND ND
Hydroxyproline ND ND
Isoleucine 915.64 1,302.02
Leucine 2,109.39 2,617.13
Lysine 2,399.40 3,260.30
Methionine 423.00 492.17
Phenylalanine 1,072.81 1,385.22
Proline 1,393.20 1,713.37
Serine 944.14 1,149.36
Threonine 910.33 1,113.58
Tryptophan 31254 281.61
Tyrosine 785.58 1,002.63
Valine 1,072.83 1,589.76

ND = not detected
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Table 5 The effect of replacing soybean meal with heat-treated Jack bean on growth performance

of Pradu-Hangdam breed of Thai native chicken

ltem Dietary treatment P-value
Soybean meal Heat-treated Jack bean

Initial body weight (g) 700.00+£21.65 683.33+14.43 0.615
Final body weight (g) 1,287.50+54.49 1,277.08+115.64 0.323
Average daily feed intake (g/d) 87.17+5.01 97.10+5.94 0.832
Average daily gain (g/d) 10.49+0.80 10.60+£1.96 0.287
Feed conversion ratio (g/g) 8.32+0.35 9.33+1.40 0.120
Mortality rate (%) 0.00+0.00 0.00+0.00
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