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parameters, protozoa population and microbial enzyme activity of sheep
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ABSTRACT

The aim of present research was to investigate effects of supplementation lambs’ fattening diet with fennel and cumin
powder and Saccharomyces cerevisiae in comparison with monensin on in vitro gas production and fermentation
parameters, nutrient digestibility, microbial enzyme activity and protozoa population. Seven experimental diets were 1)
control diet (basal diet) and supplementing control diet with 2) 8 g fennel (F) + 8 g cumin (C) powder per kg DM (1 to 1
ratio), 3) 12 g F + 4 g C (75 to 25 ratio), 4) 5 g yeast per kg diet DM, 5) 5 g yeast + 8 g F +8 g C (1 to 1 ratio), 6) 5 g yeast +
12 gF + 4 g C (75 to 25 ratio), and 7) 30 mg monensin per kg diet DM. Diets were incubated in rumen liquor in a
completely randomized design. The highest gas production during 24 and 48 h of incubation, total gas production, short
chain fattK acids, organic matter digestibility and estimated metabolizable energy were observed in the diet containing yeast
along with F and C (75 to 25 ratio) compared to control diet (P <0.05). Diet containing yeast along with the same ratio of F
and C resulted in the highest gas production during 72 h of incubation, gas production from the insoluble, but fermentable
fractions (b), filter paper degrading and a-amylase activities compared to control diet and diet containing monensin (P
<0.05). The highest total protozoa population (P <0.10) and sub-family of Diplodiniinae (P< 0.05) was observed in control
diet compared to diet supplemented with yeast along with the 1 to 1 ratio of F and C. In conclusion, we found that cumin
and fennel powders along with saccharomyces cerevisiae are promising alternatives to monensin in lambs fattening diets,
and that their dietary inclusion improved gas production and nutrients® degradability by modifying rumen fermentation in
vitro.
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Table 1. Diet ingredients and chemical composition
of fattening lamb incubated in vitro (% of dry matter)

Items % of diet
Alfalfa hay (dried) 30
Barley grain, ground 25
Corn grain, ground 20
Wheat bran 12
Soybean meal 8.0
Vitamin-mineral premix* 25
Dicalcium phosphate 2.0
Salt 0.50
Chemical composition

Dry matter (fresh weight) 93.5
Organic matter 925
Crude protein 14.3
Neutral Detergent Fiber (NDF) 253
Acid Detergent Fiber (ADF) 18.7
Calcium 0.20
Metabolizable energy (MJ/kg DM) 2.21
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1 mgl, 0.2 mg Se2, 9000 IU vitamin A, 2000 IU vitamin D and 18
1U vitamin E (Roshd-Daneh, Karaj, Iran).
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Table 2. Effect of different feed additives on in vitro gas production parameters of experimental diets using mixed
ruminal microorganisms of sheep

In vitro gas production parameters

Treatments

GP241 GP482 GP723 TGP4 b5 C6
Control diet 40.1° 49.2°¢ 51.9° 54.6° 53.4° 0.057
Control + fennel (F) and cumin (C) (75 to 25 ratio) 47.2* 5.1 62.8% 64.7° 64.1° 0.060
Control + Fand C (1 to 1 ratio) 47.4% 58.4% 63.5° 66.6° 65.4° 0.038
Control + yeast + F and C (75 to 25 ratio) 51.2* 60.2° 62.4% 67.0° 65.1% 0.071
Control + yeast + F and C (1 to 1 ratio) 47.9 57.3% 63.7° 66.7° 67.3° 0.064
Control + yeast (5 g/kg dry matter) 45.0% 54.9% 60.1% 63.4% 62.4% 0.051
Control + monensin (30 mg/kg dry matter) 44.7° 53.4¢ 57.5° 60.4° 58.4° 0.064
SEM’ 0.78 0.94 1.66 1.36 142 0.007
P-value® <0.01 <0.01 <0.01 <0.01 <0.01 0.12
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1. In vitro gas production for 24 h (ml); 2. In vitro gas production for 48 h (ml); 3. In vitro gas production for 72 h (ml); 4. Total gas production for 96
h (ml); 5. Gas production from the insoluble but fermentable fractions for 96 h (ml); 6. Rate constant of gas production during incubation (/h); 7.
Standard error of the means; 7. Means within a column with different superscript letters are different (P<0.05).
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Table 3. Effect of different feed additives on fermentation parameters of experimental diets using mixed ruminal
microorganisms of sheep

Fermentation parameters

Treatments SCFAT IVDMD? IVOMD® ME'  pH _ NHaN° MPS°
Control diet 0.87¢ 71.0 61.0° 8.41° 6.26° 283° 359
Control + fennel (F) and cumin (C) (75 to 25 ratio) ~ 0.99™° 75.5 67.1° 916  617°  136® 386
Control + Fand C (1 to 1 ratio) 1.03® 73.8 68.53° 941  6.27° 141™ 347
Control + yeast + F and C (75 to 25) 1.06° 75.2 69.0* 9.61% 6.19% 77° 328
Control + yeast + F and C (1 to 1 ratio) 1.01% 70.9 67.2% 9.29°  6.24® 153™ 312
Control + yeast (5 g/kg dry matter) 0.97% 73.6 65.4™ 9.02¢  6.22% 203 355
Control + monensin (30 mg/kg dry matter) 0.94¢ 74.4 63.5° 8.87¢ 6.27° 194° 350
SEM’ 0.016 1.74 0.76 0.102 0.018 24.76 15.47
P-value® <0.01 0.43 <0.01 <001 <0.01 0.01 0.15

¥ (00)0) JTssle (o sl Y d(ao;0) S bole (ol sl Y (i oole p)5 o Yoo gll 4 Jge o) yuz; olisS oy slaol N
2 Sk 29,50 (eiisn Sl B (i ) 25 ) (Slisel 035 B (St s3ke £S5 9S50 J3180) Sluge s BB 55 0550
Sl d )0 0 mhaw jo o g BN baimsjLis fygtw 1o 50 Hlaed 8 By (5,0 g Jleixl A o Sl o lasbin] glas VY (Sis b0l 6,5

(P <+/-D)

1. Short chain fatty acids (Mg/ml dry matter); 2. Dry matter disappearance (%); 3. Organic matter disappearance (%); 4. Estimated metabolisable
energy (MJ/kg dry matter); 5. Ammonia nitrogen (mg/l); 6. Microbial protein synthesis (mg/g dry matter); 7. Standard error of means; 8. Means within
a column with different superscript letters are different (P<0.05).
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1. Hyper Producing Ammonia (HPA)
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Table 4. Effect of different feed additives on two-stage nutrient digestibility of experimental diets using ruminal
microorganisms of sheep

Treatments

Nutrient digestibility

DM! oM? NDF® ADF*
Control diet 79.2 78.7 51.7 47.1
Control + fennel (F) and cumin (C) (75 to 25 ratio) 80.0 78.6 54.5 46.0
Control + Fand C (1 to 1 ratio) 81 78.8 50.2 47.1
Control + yeast + F and C (75 to 25 ratio) 84.4 79.6 54.5 49.7
Control + yeast + Fand C (1 to 1 ratio) 88.2 79.0 54.9 48.7
Control + yeast (5 g/kg dry matter) 82.7 78.8 50.2 48.1
Control + monensin (30 mg/kg dry matter) 715 78.6 52.1 43.3
SEM?® 4.09 1.04 8.84 10.3
P-value® 0.50 0.15 0.96 0.91

S sine Jloml & o Sils s lubinl slas 8« gopal 8angd ;5 Jslmal GLILF (25 anygs )5 Jabrels BLIY o JT 8ole ¥ (St b )

P <o B) sl a0 O mhaw Ho jlo sixe GBS aiaoyLis giw ;2 50 Glawed 8 slald >
1. Dry matter; 2. Organic matter; 3. Neutral detergent fibre; 4. Acid detergent fibre; 5. Standard error of means; 6. Means within a column with

different superscript letters are different (P<0.05).
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Table 5. Effect of different feed additives on the activity of hydrolytic enzymes (units per minute in ml of ruminal
fluid) of experimental diets using mixed ruminal microorganisms of sheep

Treatments CMCase!  MCCase? FPD? activity Alpha amylase

Control diet 213 4.363 0.733™ 5.48°
Control + fennel (F) and cumin (C) (75 to 25 ratio) 1.90 4.033 0.813% 7.69
Control + Fand C (1 to 1 ratio) 2.22 4.363 1.052¢ 10.33¢
Control + yeast + F and C (75 to 25 ratio) 1.46 4.178 0.806°* 8.59%
Control + yeast + Fand C (1 to 1 ratio) 2.05 5.0 0.944% 9.94°
Control + yeast (5 g/kg dry matter) 153 4.085 0.891%® 8.96°
Control + monensin (30 mg/kg dry matter) 1.79 4.411 0.635° 8.96%
SEM* 0.23 0.25 0.075 0.79

P-value® 0.2 0.2 0.03 0.01

s s, (sl s Jloixl B a1 Kikee o jlaslinl glas F ( Blo &S 4y el Y Y5l Gl 5o S Y Y sl Lie pnS5)S )
(P<+1+0) Cowl 0oy B rhans o Hlo Sxe BB Baiasylis Hgiw ;2 )0 luwen
1. Carboxymethyl cellulose; 2. Microcrystalline cellulase; 3. Filter paper-degrading activity; 4. Standard error of means; 5. Means within a column

with different superscript letters are different (P<0.05).
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Table 6. Effects of different feed additives on protozoan population (x10%ml)

Protozoa population

Treatments Total Isotricha Dasytricha Entodiniinae Diplodiniinae Ophrioscolecinae
Control diet 2.4° 0.53 0.58 1.68 0.82° 0.96
Control + fennel (F) and cumin (C) (75 to 25 ratio) 1.68®  0.34 0.38 1.34 0.58° 0.67
Control + F and C (1 to 1 ratio) 182  0.34 0.38 1.4 0.58" 0.72
Control + yeast + F and C (75 to 25 ratio) 1.44*  0.38 0.34 1.06 0.43° 0.53
Control + yeast + F and C (1 to 1 ratio) 12° 024 0.38 0.96 0.43° 0.58
Control + yeast (5 g/kg dry matter) 192  0.34 0.48 1.49 0.67° 0.82
Control + monensin (30 mg/kg dry matter) 2.06° 0.38 0.48 1.54 0.72% 0.91
SEM! 1.48 0.97 1.16 181 0.87 1.13
P-value? 0.08  0.86 0.11 0.47 0.05 0.28

P < o[ 0) sl 0o )0 O s jo jls ge BB BaiasLis et 1o 10 lewes ué slad e s o pixe Jlaiml Y e Sl o laslin] (glas
1. Standard error of means; 2. Means within a column with different superscript letters are different (P<0.05).
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