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Effect of different heat processing methods on nutritive value of common vetch
seed in ruminants
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ABSTRACT

The present study was carried out to study different methods of heat processing on nutritional value of vetch seed. Vetch
seed was processed by steam flaking, roasting and microwaving. Dry matter degradability was determined using nylon bags
at 0, 2, 4, 8, 12, 24, 36, 48 hours of ruminal incubation. Vetch seed processing, affected dry matter degradability so that
steam flacked and roasted samples had the highest and lowest degradability percentage respectively (91.06 vs 70.49,
P<0.05). The crude protein degradability showed the same pattern as well (91.64 vs 57.52 percent for steam flaked and
roasted vetch respectively, P<0.05). Five different digestibility models were used to interpret degradability of dry matter and
protein of raw and heat processed vetch seed. @rskov and McDonald's model with lag time was the best fitted model for dry
matter degradability of raw, steam flaked and roasted vetch seed and Franc model was the best fitted model for microwaved
vetch. Considering the crude protein degradability, the best fitted model were Dhanoa without delay phase for the raw and
steam flaked vetch, @rskov and McDonald's with lag time for roasted vetch, and Dhanoa with lag time for microwaved
vetch, respectively. Steam flaked and microwaved vetch had the greatest and lowest gas production during 48 hours
incubation (184.96 vs 141.84 ml respectively, P<0.05). Roasting increased metabolizable energy of vetch (4.82 vs 5.53
MJ/kg DM for raw and roasted vetch respectively, P<0.05), however no changes was observed in ME content of vetch with
microwave or steam flaking.

Keywords: Degradability, digestibility models, longtime, metabolizablee energy, gas production.
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1. Steam flaking
2. Microwaving
3. Roasting
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Table 1. Chemical composition of the raw and processed vetch (DM%)

Treatments DM EE CP Ash NFC NDF ADF
Raw vetch 92.3 8.7 215 3.2 243 34.7 13.1
Steam flaked vetch 96.1 8.9 23.3 3.0 27.1 33.3 7.0
Roasted vetch 91.8 9.4 22.1 35 26.8 30 8.6
Microwaved vetch 96.7 10.0 21.9 4.0 25.4 35.0 114
SEM 1.6 0.09 1.2 0.04 0.4 1.3 1.8
p-value 0.94 0.20 0.51 0.51 0.22 0.98 0.99

NDF: Neutral detergent fiber, ADF: Acid detergent fiber, DM: Dry Matter, Cp: Crude Protein, Ash, NFC: Non- fibrous carbohydrates, EE:Ether Extract
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Table 2. Dry matter disappearance of raw and processed vetch during 48 hrs ruminal incubation (%)

Treatments

Incubation times (h)

0 2 4 8 12 24 36 48

Raw vetch 11.4° 18.7° 23.4® 46.3° 53.3° 61.1° 80.5 88.1°
Steam flaked vetch 14.7° 27.2° 31.9% 47.6% 57.7° 62.5° 79.4 91.1°
Roasted vetch 7.6° 18.8° 22.3° 27.9° 41.5° 49.2° 64.7 70.4°
Microwaved vetch 7.2° 23.5® 29.5% 38.4° 48.7° 54.6% 71.1 78.7%
SEM 06 16 18 22 1.7 1.8 4.4 2.7

p-value 0.0003 0.09 0.08 0.005 0.006 0.01 0.33 0.01

P 0) ol brdiges (ym lo gime BT 0525 oo ) Lis giw ;o )0 aline & By,

* Non-similar letters in each column indicate a significant difference between the samples (P<0.05).
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Table 3. Crude protein disappearance of raw and processed vetch during 48 hrs ruminal incubation (%)

Incubation times (h)

Treatments 0 2 7 8 17 27 36 78
Raw vetch 78 18 20.6° 3BT 513 55.77 78.7 87T
Steam flaked vetch 16.4° 30.4° 32° 53.7° 59.1 62.6° 751 916°
Roasted vetch 4.2% 13.9° 17.9° 38.2° 445 493® 513 575°
Microwaved vetch 15° 1356° 183 377 407 448° 512 779
SEM 12 21 1 29 41 29 47 36
p-value 00009 001 00005 001 0.23 0.02 0.11 0.01

P> 0) col rdigas o 5 lo cime B 5929 s lis fygiw ;o ;0 alin e gy %
* Non-similar letters in each column indicate a significant difference between the samples (P<0.05)
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Table 4. Components of different degradability models and their comparison to select the best model for dry matter
degradability of raw and processed Vetch

Treatments  Models  a% b% c(h™ LM dw k(hH SSM CSST R* Explanation
1 7.2 92.6 0.04 21774 236204 92.18
2 12 82.2 0.05 2.37 21932.3  23620.4 92.85
Raw Vetch 3 6.4 93 0.02 333 216359 236204 9159  Non-convergence
4 10.6 82.8 0.07 -0.07 218619 23620.4 92.55
5 133  77.9 0.03 357 024 75202.6 76843.6 97.86
1 11.7 84.4 0.05 19313.4 20675.2 9341
2 13.9 79.3 0.06 1.10 19351.1 20675.2 93.59
eamflaked 3 111 w7 002 6.08 193454 206752 9356
4 12.4 81.8 0.06 -0.02 19317.7 20675.2 93.43
5 16.9 77 0.04 202 0.3 83579.8 84866.8 98.48  Non-convergence
1 5.8 80.3 0.04 146246  15367.7 95.16
Roasted 2 8.5 72.9 0.04 1.61 146719 15367.7 95.47
Vetch 3 5.7 82.3 0.03 124 14624.8  15367.7 95.16
4 7.6 725 0.05 -0.04 14648.6  15367.7 95.32
5 85 1648 -0.001 235 0.10 14703.8  15367.7 95.67
1 55 78.1 0.06 17372.3 181075 95.93
- 2 6.6 75.7 0.06 0.57 17381.7 181075 95.99
M'C\;‘;‘t’fp‘]"ed 3 46 847 002 598 174346 181075 96.28
4 4.4 82.8 0.04 0.03 17384.1 18107.5 96
5 6.6 117 -0.005 158 0.22 17654.8 181075 97.49
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Model 1: @rskov without delay phase, Model 2: @rskov with delay phase, Model 3: Franc, Model 4: Danova and Model 5-Dunova without delay phase
‘a’ is the rapidly soluble fraction (the proportion that can be washed out of the bags at 0 h),
‘b’ is the degradable but insoluble fraction,
‘¢’ is the rate constant (h™) of the degradation of fraction ‘b’
‘L’ is the lag time (h) before disappearance began.
Potentially degradable fraction ‘d” was calculated as the sum of ‘a’ and ‘b’.
‘K rate constant-of passage (h™)
SSM: is sum-of-squares means
CSST: is corrected sum-of-squares-time
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Table 5. Components of different degradability models and their comparison to select the best model for crude
protein degradability of raw and processed Vetch

Treatments  Models  a% b% c(h-H Lt) d» kb SSM CSST? R’ Explanation
Raw vetch 1 6.7 81.6 0.05 58326 6310.2 9243
2 4.8 83.5 0.05 -0.41 5832.6 6310.2 9243 Non-convergence
3 51 86.7 0.02 571 58665 63102 92.96
4 3.6 95 0.02 0.07 5882.6 6310.2 93.22
5 4.8 146 -0.01 098 0.15 5948.8 6310.2 94.27
Steam flaked 1 20.2 65.6 0.06 4029.5 4393 91.72
vetch 2 19.7 66.1 0.06 -0.11 4029.5 4393 91.72  Non-convergence
3 185 698 0.03 6.84  4067.1 4393 92.58
4 165 852 0.01 0.11 4120.9 4393 93.8
5 17.1 82 0.01 033 0.17 23377 23649  98.84
Roasted 1 1.2 51 0.14 2522.6  2803.1 89.99
vetch 2 9.1 42 0.56 3.78 26943 2803.1 96.11
3 9.1 42 0.77 941 26943 28031 96.11
4 438 47 0.30 -0.36 2585.8 28031 92.24
5 4.2 138 -0.02 1.42 0.27 25485 2803.1 90.91
Microwaved 1 9.1 78.3 0.03 3605.2 40739 88.49
vetch 2 25 84.9 0.03 -2.62 3605.2 4073.9 88.49  Non-convergence
3 6.2 717 0.02 518 3626.1 40739 89.01
4 25 8523 0.01 0.09 3706.9 40739 90.99
5 3.7 118.2 0.01 1.82 0.06 3732.3  4073.9 91.61  Non-convergence
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Model 1: @rskov without delay phase, Model 2: @rskov with delay phase, Model 3: Franc, Model 4: Danova and Model 5-Dunova without delay phase
‘a’ is the rapidly soluble fraction (the proportion that can be washed out of the bags at 0 h),
‘b’ is the degradable but insoluble fraction,
‘¢’ is the rate constant (h?) of the degradation of fraction ‘b’
‘L’ is the lag time (h) before disappearance began.
Potentially degradable fraction ‘d” was calculated as the sum of ‘a’ and ‘b’.
‘K’ rate constant-of passage (h™)
SSM: is sum-of-squares means
CSST: is corrected sum-of-squares-time
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Figure 1. Gas production curves of treated and untreated vetch during 48 hrs of incubation
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Table 6. Gas production parameters of raw and processed vetch

Treatments (a+b) C ME
Raw 145.3° 0.08° 4.82°
Steam flaking 200° 0.01° 450°
Roasting 141.6° 0.15% 5.53%
Microwaving 122° 0.08° 419"
SEM 6.48 0.004 0.12
p-value 0.001 0.002 0.001

P< 4 0) ol digas cpm 50 )lo gine BB 3525 oniao ) Lis Hgiw 2 )0 aline ué By,

(Sas oobe p 5ol 10 Jo3l50) pdgilin BB (65,50 ME I8 odgs &5 cali (i heo) 515 adgs il satb)
* Non-similar letters in each column indicate a significant difference between the samples (P <0.05).
(a+b): potential degradability (ml), c: Rate constant (ml/h), ME: Metabolizable energy (MJ/kg DM).
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