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Why proteins need to be protected from 
rumen degradation in ruminants ? 
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Rumen microbial : 
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• Protection of proteins is essential for 
productive ruminants 

• Protein deficiency can inhibit ruminant 
productivity and even reduce weight, 
especially in animals that are growing, 
pregnant and lactating 

• Provision of protein in ruminant rations is very 
crucial given the low protein content in 
tropical forages  
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GAMBIER LEAF RESIDUE (GLR) 
GAMBIER 

What is gambier leaf residue (GLR) ? 
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Materials and methods 

Ingredient 
Gambier leaf residue, %DM 

0 2.5 5.0 7.5 
Brown sugar 15 15 15 15 
Bran 29 28 27 26 
Coconut meal 15 14 12 11 
Soybean meal 15 15 15 15 
Tapioca 15 15 15 15 
Urea 5 5 5 5 

Salt 3 2.5 3 2.5 
Mineral 3 3 3 3 

Gambier leaf residue 0 2.5 5 7.5 
Chemical composition   

Organic matter, % 84.32 84.51 85.95 85.96 

Crude protein (CP), % 29.30 29.36 29.64 29.90 

Tannin, % 0 0.68 1.17 1.60 

Tannin: CP non-urea 0 62,42 31,21 20,81 

Table 1. Cattle feed supplement composition with the addition of gambier leaf residue 



Rumen in vitro digestion 

Rumen fluid  

McDougall Buffer saliva : 
NaHCO3  = 9,8 g 
Na2HPO4 = 4,62 g 
KCl   = 0,57 g 
MgSO4   = 0.12 g 

NaCl   = 0,47 g 
CaCl2   = 0,05g  

1 liter 

1:4 

mix 

0,5 g sample + 50 ml RF in  fermenter bottle 

Rumen Fluid 
(RF) 

CO2 Gas = anaerob 

Incubation 39 °C for 3, 6,12,24 and 48 hours 
in shaker water bath 

Stop fermentation with soaking in cool water 



Sample analysis 

Rumen content 

Supernatant Residue 

NH3-N 
Conway microdiffusion 
(AOAC, 1990) 

TCA-soluble N 
20% w/v trichloro acetic acid +  
2% w/v Sulfosalicylic acid 
(Griswold et al., 2003) 

Crude protein 
Kjeldahl method 
AOAC, 1990 

Ruminal pH 
pH meter Hanna (Hi9807-phep) 

3,000 rpm, 5”, 4°C 

Protein degradation 
RUDP 
Peptide  



RESULTS AND DISCUSSION 

Parameters 
Gambier leaf residue, %DM 

SEM 
P-

value 0 2.5 5.0 7.5 

Sample protein, mg / 100 ml 165.66 168.14 169.75 170.96     

Crude protein degradation, % 69.87a 58.18b 56.37b 59.76b 2.96 0.046 

RUDP, mg/100 ml 49.91b 70.31a 74.07a 68.80a 2.34 <0.01 

TCA-soluble N, mg/100 ml 319.14b 345.46b 465.20a 433.16a 26.01 0.010 

NH3-N, mg/100 ml 15.17a 14.75b 13.95b 13.11b 0.33 0.049 

Peptide N, mg/100 ml 304.40b 330.29b 451.25a 420.75a 25.82 0.026 

pH 6.85 6.95 6.93 6.95 0.03 0.088 

Table 2. In vitro rumen digestibility of cattle feed supplement with addition gambier leaf residue. 

Different superscripts on the same line significantly different (P <0.05) 
RUDP = rumen undegraded dietary protein; TCA = trichloroacetic acid 
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Figure 1. Effect of gambier leaf residue addition (A = 0%; B = 2.5%; C = 5.0%; D = 7.5%) to 
cattle feed supplement against kinetics of: a. protein degradation (%), b. NH3-N 
concentration (mg/100 ml of rumen fluid), c. Rumen undegraded dietary protein 
(mg/100 ml rumen fluid) and d. TCA-soluble N (mg /100 ml of rumen fluid). 

a b 

c d 



Incubation 

(hours) 

b1 b2 a R2 P GLR 

Optimum 

(%) 

Deg.min. 

(%/jam) 

3 0.0021 -0.0178 0.1873 0.991 <0.01 4.64 14.99 

6 0.001 -0.0086 0.094 0.994 <0.01 4.71 7.57 

12 0.0007 -0.0051 0.0524 0.782 0.091 4.89 4.42 

24 0.0002 -0.0017 0.027 0.947 0.032 5.02 2.35 

48 0.0001 -0.0013 0.0145 0.961 0.021 5.12 1.05 

D = estimated value of protein degradation based on quadratic equation   

D = b1x
2+b2x+ a  

b1 & b2 = regression coefficient 

a = intercept 

x = level of GLR 

R2 = coefficient of determination 

P = the significance of the regression equation 

Deg.min. = the minimum degradation rate of protein 
  

Table 3. The estimated value of the optimum GLR level in CFS to obtain the minimum 
protein degradation rate in the incubation period. 



Conclusion 

• The addition of GLR can reduce the 
degradation of protein, increase RUDP, 
increase TCA-soluble N and  higher Peptide 
will be available for post-rumen digestion.  

• The optimum level of addition of GLR is 4.64 
to 5.12% 
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