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Article Info ABSTRACT

Article type: Background and Obijectives: In fattening lambs, acidosis leads to

Research Full Paper reduced dry matter intake and growth performance. Dietary
buffering supplements are one of the tools to control rumen acidity,
especially in fattening lambs and high-producing livestock. This
study aimed to investigate the effects of three types of buffering
supplements on growth performance, feed intake, rumen
fermentation, rumen pH, protozoal population, and blood parameters
in fattening lambs fed a 70% concentrate diet.

Materials and Methods: The experiment was conducted using 18
Mehraban breed fattening lambs (29 +1 kg, 3 months old) in a
completely randomized design with three groups and six replicates
over a 75-day period. The experimental groups included: 1) Control
group (sodium bicarbonate buffer), 2) RuminoBuffer group (a
synthesized compound), and 3) Behdam-Roshd Khorasan
commercial buffer group. The studied traits in live animals included

Article history: growth performance (initial weight, final weight, daily weight gain,
Eg\‘j?s';’gfjbé/zégjzlgggs feed conversion ratio, and dry matter intake), rumen fermentation
Accepted: 26/08/2025 (pH, ammonia nitrogen, total volatile fatty acids), protozoal

population, and blood parameters (biochemical and enzymatic).
Additionally, in vitro gas production parameters and digestibility
were evaluated.

Results: The results showed no significant difference among the three
buffering supplements in terms of average daily weight gain and dry
matter intake in fattening lambs (P>0.5). Rumen pH, ammonia
nitrogen, and total volatile fatty acids remained stable and unchanged
in all three buffer types on days 30 and 60 (P>0.5). In vitro
digestibility and total gas production in the second group
(Ruminobuffer) were significantly lower compared to the other two
groups (P<0.5), while the Behdam-Roshd commercial buffer group
was similar to the control group. The protozoal population decreased

i;y,}’]f,fi‘isﬁitmgen in both the Ruminobuffer and Behdam-Roshd groups compared to the
Buffer control (P<0.05). The total protozoal population in lambs fed the
Fattening lambs Behdam-Roshd buffer was significantly lower than in the other two
Growth performance groups (P<0.05). Lambs fed the Behdam-Roshd buffer had lower
Volatile fatty acids blood glucose levels compared to the other two groups, and blood
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triglyceride levels decreased in lambs fed Ruminobuffer compared to
the control (sodium bicarbonate) (P<0.05). Alanine aminotransferase
(ALT) increased in both the Ruminobuffer and Behdam-Roshd
groups compared to the control (sodium bicarbonate), while aspartate
aminotransferase (AST) decreased in the Ruminobuffer group
compared to the other two groups (P<0.05).

Conclusion: The use of these buffers in a high-concentrate (70%)
fattening diet helped control and prevent rumen pH from dropping
below six. Given the similar daily and total growth performance
across all three groups, and considering the price per kilogram of
each buffer, it is recommended to use the more cost-effective buffer.
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Table 1: Basic diet components and its chemical compositions

BehdamRoshd ~ Ruminobuffer Control (BicarB) (it osle Az y3) 0 |5
e A (b Db S el Ingredients
15.00 15.00 15.00 Straw LS oS
10.00 10.00 10.00 Alfalfa i
5.00 5.00 5.00 Bagasse 8L
50.00 50.00 50.00 Barley Grain ok Sl g
8.50 8.50 8.50 Wheat bran S o e
7.00 7.00 7.00 Meat Meal i8S s
0.40 0.40 0.40 DCP Slind pdS (63
1.50 1.50 1.50 Buffer A
1.30 1.30 1.30 Min-Vit mixture Corliy G JoSo
1.00 1.00 1.00 Slow-Release Urea s wal o)
0.30 0.30 0.30 Salt <
Chemical Composition
(S5 03l 4o 3) (plowd OS5
90.96 90.96 90.96 Dry Matter Sz ol
90.00 90.00 90.00 Organic Matter Hoske
10.00 10.00 10.00 Ash S-S
14.72 14.72 14.72 Crude Protein P S
9.41 9.41 9.41 MP e sle BB 55
37.40 37.40 37.40 NDF B oy g 53 Jloel S
14.32 14.32 14.32 ADF Sl oy 5 55 Jglomal b
15 15 0.94 Ca S
Slesest s LB (655
2.39 2.39 2.39 ME (Mcal/Kg) (0 15 S

WIS N 3 p ST K 0 SY o 8 AT 2 S ¥ e SV i p EVY (ol 0 S148 b o £45 s e oS ST
ol o dlidesls YooV NRC 50 Jgla ol e i BB s OIS ST /P g gl o 50700 o)

Per kilogram of mineral supplement contains: 96 grams of phosphorus, 196 grams of calcium, 71 grams of sodium,
19 grams of magnesium, 3 grams of iron, 0.3 grams of copper, 2 grams of manganese, 3 grams of zinc, 0.1 grams of
cobalt, 0.1 grams of iodine, 0.001 grams of selenium, and 0.4 grams of antioxidant. Metabolizable protein is

calculated based on diet tables and NRC 2007."
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Table 2 The effect of different buffers on the growth performance in fattening lambs

Statistical index Treatments (Different Buffers) Growth Parameters

BeRo RuBuU Control ] i
P Value SEM 1ty el s Al A glaarsl b
Initial Body Weight (kg)
0.879 0.830 28.44 29.22 29.62 (0,5559) 0 o T 035
Final Body Weight (kg)
0.77 1.33 43.44 45.88 45.87 (0,555 0 UL 05
Total Weight Gain (Kg)
0.63 0.780 14.80 16.66 16.22 (0,55h9) 5 055 S
Average Daily Gain (g/day)
0.63 10.53 197.44 222.22 216.33 Gas 35 0.5 w335 055 L i
Dry Matter Intake (kg/day)
0.82 0.005 1.50 1.55 1.63 (05 5h5) 1355 e K ol
Feed Conversion Ratio
0.61 0.400 7.60 6.98 7.54
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Different letters in each row indicate a significant difference at the level of (P < 0.05)
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Table 3. The effect of different buffers on rumen fermentation parameters.

Statistical index

Treatments (Different Buffers)
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Different letters in each row indicate a significant difference at the level of (P < 0.05)
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Table 4. The effect of different buffers on the rumen protozoan population in fattening lambs during the

experiment
Statistical index Treatments (Different Buffers) B}
Day 153557 Sorex
BeRo RuBuU Control o lati
P Value SEM 15, gy s als protozoan population
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Different letters in each row indicate a significant difference at the level of (P < 0.05)
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Table 5. The effect of different buffers on some blood parameters and liver enzyme in the serum of
fattening lambs

Statistical index Jle s el Treatments (Different Buffers)

Biochemistry Parameters

) BeRo
P Value SEM Optimal Range

RuBu Control
A Al dals

oot s laeniad 3

Glucose (mg/dl)

_ b a a ~ _
0.008 2.19 50-80 78.00 92.50 89.33 il S or) 598
0.399 1.56 43-103 40.50 44.83 39.33 Cholesterol (mg/d)
: : ; : ' ' (i o S o) Js oS
Triglyceride (mg/dl)
_ ab b a
0.048 0.83 18.33 15.50 20.33 (il el 5 ) el 55
BUN (mg/dl)
0.729 1.87 10-35 56.0 59.33 56.0 (sl 5 ) 03 Slossl 030
Albumin (g/dl)
0.272 0.06 2.4-3 3.98 3.80 3.73 (A sl ) s
0.475 0.12 6.79 7.01 6.67 7.03 Total protein (g/dh
. . . . . . <;::JJ">/VJ§)JSQ:5)J-;
Blood Enzymes
b ALT (U/L)
0.007 1.29 22-38 36.50° 33.33% 27.50 doasl s ea] T
Dl P et
b AST (U/L)
0.045 2.37 60-280 130.16*° 118.50 131.0°
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Different letters in each row indicate a significant difference at the level of (P < 0.05)
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