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 ) 2'�< I�3(  
Table 1. Components and nutrient composition of basal diet (percent of dry matter) 

Components of the diet  
Corn silage 30 
Corn 37 
Soybean meal 13 
Wheat Bran 17.5 
Calcium carbonate 1 
Salt 0.5 
A vitamin-mineral supplement 1 
chemical composition (percent)  
Crude Protein 12.5 
Neutral detergent fiber 34.2 
Non-fiber carbohydrates 42.6 
Ether Extract 3.7 
Metabolizable energy (Mcal/kg DM). 2.53 
The combination of vitamin and mineral supplements (per kg): Calcium 196 g, phosphorus 96 g, magnesium 19 g, iron 3 g, 
sodium 71 g, copper 0.3 g, manganese 0.2 g, zinc 0.3 g, cobalt 0.1 g, iodine 0.1 g, selenium0.1 g, vitamin A 500000 IU, 
vitamin D 100000 IU, vitamin E 100 IU. 
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Table 2. Effect of different levels of saponins, gallic acid and tannic acid on gas production parameters of diet 

Treatments 
 

(b)1 
(ml/g DM)  

c2 ( ml/h) SCFA3 
(mmol) 

ME4 (MJ/Kg) OMD5 (%DM)  

 
Control 

 
255.6±8.397 

 
0.0322±0.0025 

 
0.669a 

  
 13.72a 

 
41.90a 

Basal diet × 2.5% saponin 232.6±9.813 0.0282±0.0026 0.547c 12.98c 37.01c 
Basal diet × 5% saponins 237.3±9.344 0.0287±0.0025 0.58bc 13.18bc 38.35bc 
Basal diet × 10% saponins 239.6±10.792 0.0288±0.0029 0.572bc 13.14bc 38.05bc 
 
Basal diet × 2.5% gallic acid 

 
263.3±11.739 

 
 0.0276±0.0027 

 
0.621ab 

  
13.43ab 

 
39.98ab 

Basal diet × 5% gallic acid 245.3±12.688 0.0261±0.0028 0.572bc 13.14bc 38.05bc 
Basal diet × 10% gallic acid 256.3±14.456 0.0241±0.0028 0.532c 12.89c 36.42c 
 
Basal diet × 2.5% tannin 

 
246.3±11.316 

 
0.0257±0.0025 

 
0.547c 

 
12.98c 

 
37.01c 

Basal diet × 5% tannin 243.4±12.279 0.0257±0.0027 0.543c 12.95c 36.87c 
Basal diet × 10% tannin 254.2±12.118 0.0249±0.0024 0.547c 12.98c 37.01c 
 
SEM 

 
- 

 
- 

 
0.0175 

 
0.1074 

 
0.7020 

P value - - 0.0005 0.0005 0.0005 
Different superscript letters in the same column represent a significant difference (P<0.05) 
1Gas production potential, 2Gas production rate, 3Short chain fatty acid, 4Metabolizable energy, 5Organic matter digestibility 

 
Fig. 1. Cumulative gas production curves of studied treatments at different times after incubation  

 V0�1 - ��& *J?!9 �,n,� 
!� /�N
��J9 �>�L9���� 
  2>?�@�  �!J��B!0.� E"�F� /�N 
Treatments: T1:control, T2: Basal diet + 2.5% saponin, T3: Basal diet + 5% saponins, T4: Basal diet + 10% saponins, 
T5:Basal diet + 2.5% gallic acid, T6:Basal diet + 5% gallic acid, T7:Basal diet + 10% gallic acid, T8: Basal diet + 2.5% 
tannic acid, T9: Basal diet + 5% tannic acid, T10: Basal diet + 10% tannic acid. 
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Table 3. Effect of different levels of saponin, gallic acid and tannin on digestibility, fermentation parameters and microbial protein diet  

Treatments 
 

IVDMD 
(%DM)1 

IVOMD 
(%DM)2 

pH  NH3-N 
(mg/dl) 

Gas yield 
(mlGP24h/500 mg 

DM) 

PF 
(mg/ml)3 

MCP 
(mg/500 mg 

DM)4 

EMCP5 

Control 79.5a 85.15a 6.80bc 10.76a 118.87a 8.53de 297.97ab 0.73e 
Basal diet × 2.5% saponin 78.5a 80.38c 6.85a 7.96b 108.04dc 8.95bc 285.17b 0.75bc 
Basal diet × 5% saponins 72.5b 76.14d 6.80bc 7.12bc 115.35ab 8.60e 267.17c 0.74dc 
Basal diet × 10%saponins 73.5b 75.08d 6.83ab 7.00bc 106.85cde 9.02bc 267.8c 0.75bc 
 
Basal diet × 2.5% gallic acid 

 
80.0a 

 
84.09ab 

 
6.77c 

 
6.42bc 

 
104.45de 

 
9.50a 

 
304.8a 

 
0.76ab 

Basal diet × 5% gallic acid 80.5a 84.09ab 6.78c 7.16bc 111.54bc 8.84dc 297.92ab 0.75bc 
Basal diet × 10% gallic acid 79.6a 81.97bc 6.80bc 7.55bc 116.08ab 8.38e 285.17b 0.73e 
 
Basal diet × 2.5% tannic acid 

 
81.5a 

 
84.09ab 

 
6.80bc 

 
7.51bc 

 
108.05dc 

 
9.02bc 

 
299.85a 

 
0.75bc 

Basal diet × 5% tannic acid 81.5a 84.62ab 6.80bc 6.17bc 104.94cde 9.33b 305.10a 0.76ab 
Basal diet × 10% tannic acid 78.5a 80.91c 6.85a 5.79c 101.01e 9.63a 294.47ab 0.77a 
 
SEM 

 
0.0122 

 
0.0092 

 
0.0165 

 
0.5568 

 
2.1862 

 
0.1437 

 
4.5914 

 
0.0041 

P value ˂0.0001 ˂0.0001 0.0058 ˂0.0001 ˂0.0001 ˂0.0001 ˂0.0001 ˂0.0001 
Different superscript letters in the same column represent a significant difference (P<0.05) 
1In vitro Dry matter digestibility, 2In vitro Organic matter digestibility, 3partitioning factor, 4Micobial crude protein, 5efficiency microbial crude protein. 
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Abstract 

This study was conducted in order to evaluate effect of different levels (2.5, 5 and 10 % of DM) of saponin, 
gallic acid and tannic acid on gas production parameters and in vitro digestibility of dry matter and organic 
matter, using gas production technique and batch culture. Results showed that there were significant differences 
among treatments on gas production and rate of gas production (P<0.05). Gas production and rate of gas 
production were higher for control treatment than other groups. The control treatment and treatments with 
different levels of saponin had the highest and lowest cumulative gas production. However, addition of different 
levels of saponin, gallic acid and tannic acid caused to decrease organic matter digestibility (OMD), 
metabolizable energy (ME) and short chain fatty acids (SCFAs), and treatment contained 10% of gallic acid had 
the lowest OMD, ME and SCFAs. Nitrogen-ammonia concentration was the highest (10.76 mg/dl) and lowest 
(5.79 mg/dl) in control treatment and treatment contained 10% of tannic acid, respectively. There were 
significant differences among treatments on gas production, partitioning factor and microbial crude protein 
(P<0.05). In general, obtained results of this study showed that using different levels of saponin, gallic acid and 
tannic acid had no significant effect on in vitro ruminally fermentation parameters.  
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