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Background and Objectives: In order to increase efficiency and
productivity, the need to use high-energy concentrate in dairy cows' rations
seems to be essential. This type of feed increases the risk of subacute
ruminal acidosis, which leads to reduced dry matter intake, milk
production, and fat content. Therefore, different types of buffers are used to
reduce the above consequences. Most buffers used in livestock farms
include sodium carbonate, potassium bicarbonate, potassium carbonate,
potassium bicarbonate, magnesium oxide, magnesium carbonate, and
bentonite. Scientific reports on rations containing buffers have a significant
effect on fermentation parameters such as volume of gas production,
potential, and consistent rate of gas production.

Materials and Methods: In this study, three types of rations for dairy
cows composed of 50:50, 40:60, and 30:70 forage to concentrate ratios and
4 types of buffers and alkalizer including sodium bicarbonate, sodium
carbonate, potassium carbonate, and magnesium carbonate were examined
using in vitro technique. The sequence of this experiment included
determining the initial pH, buffering capacity, and buffering value index,
determining the effect of buffers on the rate of fermentation parameters,
microbial production, and utilizable crude protein at the duodenum of
different diets in terms of forage to concentrate ratios.

Results: The results of this experiment showed that the highest
acidogenicity value was related to the treatment of low forage rations
containing sodium bicarbonate buffer, which was significantly different
from the control treatment. The rate of microbial protein production, in the
gas technique, indicated that the highest amount of microbial protein was
produced in the low-forage ration containing sodium bicarbonate buffer. In
the microbial protein production experiment, it could be used in the small
intestine. The highest amount of protein that could be used in the small
intestine at eight and Twenty-four hours was related to the treatment of low
forage feed containing sodium bicarbonate buffer.

Conclusion: The results of treatments indicated that the buffering capacity
of sodium carbonate, potassium carbonate, and magnesium carbonate was
significantly higher than sodium bicarbonate. The use of sodium
bicarbonate and potassium carbonate buffers in low-forage diets increase
gas production and production of microbial protein. It seems that among
the evaluated compounds, sodium bicarbonate and potassium carbonate
have the best effect on the production of microbial protein and utilizable
crude protein at the duodenum in different diets in terms of the ratio of
forage to concentrate.
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Table 1. Ingredients and chemical composition of experimental diets (%DM)

Forage: concentrate (%DM)

FCoum FCum FCod! Ingredients Shyos el
15.0 20.0 25.0 Corn silage 53 e
15.0 20.0 25.0 Alfalfa hay Sis amiy
13.6 11.7 9.7 Barley grain = 4l
17.0 14.6 12.2 Corn grain 3 &l
15.6 13.4 11.2 Wheat bran S e
145 125 104 Soybean meal Ly s
9.3 7.8 6.5 Dried distilled wheat grain S (ke s Loy

(05 5h8 @ IS (a3t Gall 65515 (1o2) bt 5

Chemical Composition (%) and Net Energy Lactation (M cal/Kg)

95.2 95.2 95.02 Dry matter S osle
19.9 18.3 18.0 Crude Protein P s n
34.1 39.7 433 Neutral Detergent Fiber Gt ey g5 55 Jglemal LI
13.5 16.7 19.1 Acid Detergent Fiber Shonl o 53 53 Il U
5.5 5.8 6.1 Ash A
1.74 1.70 1.62 Net Energy Lactation Ao Al (g5 )

1 FCsy.50 : high Forage(control); FCg.70 :low Forage and FCq.50 : medium Forage
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Table 2. The amount of buffers (mg/1 g DM), initial pH of 1% solution, buffering capacity (meg/L) and
buffering value index of the different buffers or alkalizers
alasl slaes LB b L i,

p-Value?  SEM! Experimental buffers or alkalizers _ b ety
Carbonate Carbonate ~ Carbonate  Bicarbonat parameters
magnesium  potassium sodium e sodium
IR
12.4 7.4 115 0.8 7

Amount of buffers (mg/1gDM)
A3 S Jslee 451 PH

*x 0.23 8.33 9.60 10.37 7.85 3 :
Initial pH of 1% solution
.
*x 47 2235 1325 205.5 143.0 _ _ SAl s
Buffering capacity (meg/L)
5L Sl =Lk
*x 1.1 135.0 117.6 132.6 119.7 SIS

Buffering value index

LSEM: it 5l sl

2P-Value s ls s Jluzs! e
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s 3 pma NS Ctle b o Kle ciysy a5 NS ((P<o/e)) 5516 il anglie 53 el Jlegd b Jls sms S35

*: In each row, the mean with the sign * has a significant difference with the control treatment compared to the
Dante (P <0.05) ,**: In each row, the mean with the sign ** does not differ significantly from the control
treatment compared to the Dante (P <0.01) ,n.s: In each row, the mean with the n.s sign is not significant.
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