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Table 1. Ingredients and chemical composition of basal diet

*Mineral and vitamin

Chemical composition  Alfalfa (60% of diet) Seed barley (40% of diet) supplement (1% of dict)’ Basal diet
DM, % 91.56 93.08 - 92.17
OM, % of DM 92.6 90.5 - 91.76
CP, % of DM 14 10.9 - 12.76
MP, % of DM 10.5 7.25 - 9.48
EE, % of DM 1.5 2.44 - 1.87
NDF, % of DM 46.88 31.28 - 40.64
NFC, % of DM 30.23 45.88 - 36.49
Ash, % of DM 7.4 9.5 - 8.24
ME, (Mcal/kgDM) 2.1 2.46

DM: Dry matter, OM: Organic matter, CP: Crude protein, MP: Metabolizal protein, EE, Ether extract, NFC= Non
structural carbohydrate, NDF= Neutral detergent fiber, ME: Metabolizal energy.

* Mineral and vitamin supplement was prepared from Ammine gostar company, Contained (per kg): 50000 mg of
Na; 18000 mg of Zn; 196000 mg of Ca, 96000 mg of P, 2000 mg of Mn; 300 mg of Cu; 3000 mg of Fe; 100 mg
of I; and 100 mg of Co, 1 mg of Se, 196000 mg of antioxidant, 500000 IU of vitamin A; 100000 IU of vitamin D,

and 100 IU of vitamin E.
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Table 2. Dry matter intake (g/day) and nutrients digestibility (%) in different treatments.

Treatment™

Parameters” Free thymol Slow-release Thymol Control SEM P-Value
DM Intake g/d 917.5"£209.62 985.5+115.8 706°+286.83 4.45 0.0020

Digestibility, %

DM 84.80£1.6 84.50+2.21 82.40+2.41 1.11 0.5231

oM 87.00£1.35 86.00+2 84.15+2.12 0.64 0.4316

Cp 82.70°+2.01 85.60°+2.74 80.90°+3.19 0.23 0.0168

EE 59.20£1.26 59.40+0.92 59.60+0.73 0.27 0.3575

NDF 83.60+2.05 84.98+1.81 78.50+4.53 0.51 0.0757

NFC 96.02+0.07 96.17£0.36 96.13+0.12 0.08 0.9448

“DM: Dry matter, OM: Organic matter, CP: Crude protein, EE, Ether extract, NFC= Non structural carbohydrate,

NDF= Neutral detergent fiber

“+Treatments were control (without thymol), 250 mg/kgDMI of free thymol, 250 mg /kgDMI of Slow-release

thymol.

“b°Means within columns with different superscripts differ (P < 0.05).
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Table 3. Total numbers and distribution by genera of ruminal ciliate protozoa in different treatments. (x10°/ml)

Treatment*

Protozoa Free thymol Slow-release Control SEM  P-Value
thymol

Entodinium caudatum 2.26+1.04 2.9840.68 2.24+0.82 034 0.3417

Entodinium caudatum- caudatum obosuspiranum  0.027+0.04  0.022+0.01  0.072+0.01 0.008 0.0933

Diplodinium spp 0.38°£0.02  1.4%0.02  1.13%0.01 0.006 0.0305
Ophryoscolex spp 0.83£0.03  0.8840.05  1.08£0.03 0.01  0.6237
Isotricha spp. 0.33£0.01  0.250.06  0.39+0.03 0.003 0.0717
Total 2444096  3.2240.64 2544081 274 0.3286

*Treatments were control (without thymol), 250 mg/kgDMI of free thymol, 250 mg /kgDMI of Slow-release thymol.
“b°Means within columns with different superscripts differ (P < 0.05).
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Table 4. Comparison of means of rumen ammonia nitrogen concentration in different times of experimental

treatments (Mm/L).
Before After feeding (hour)
Tratments* 1 3 5 7

Free thymol 6.840.45  5.140.98 2.9°+0.46 4.1°+1.36
Slow-release thymol 5.3+0.14 6.3+0.89  4.9+0.72 3.7°+0.83 3.4°+1.27
control 6.3+0.77 7.940.67 6.2+0.42 7'+1.2 5.7°+0.28
SEM 0.35 0.44 0.48 0.15
P-Value 0.4723 0.5664 0.022 0.0146

*Treatments were control (without thymol), 250 mg/kgDMI of free thymol, 250 mg /kgDMI of Slow-release thymol.
“"Means within rows with different superscripts differ (P < 0.05).
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Table 5. Effect of different forms of thymol on Microbial nitrogen produced and efficiency of microbial protein

synthesis

Microbial nitrogen (g)

microbial protein synthesis (g/kg DOMI')

Treatments Before feeding 7 hours after feeding Before feeding 7 hours after feeding
Free thymol 14.19°40.06 33.843.5 11.33+0.4 27+£2.8
Slow-release thymol 8.2°+3.5 34,745 6.97+3 29.444.3
control 15.7°+3.8 35.743.4 7.9£1.9 18+1.7

SEM 0.82 0.60 1.23
P-Value 0.0359 0.5361 0.0554 0.0847

*DOMI: Digestible organic matter intake

**Treatments were control (without thymol), 250 mg/kgDMI of free thymol, 250 mg /kgDMI of Slow-release

thymol.

“"Means within rows with different superscripts differ (P < 0.05).
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Table 6. Effect of different forms of thymol on plasma urea and glucose concentration in different times (mg/dl)

Plasma urea

Plasma glucose

Treatments* Before feeding 5 hours after feeding Before feeding 5 hours after feeding
Free thymol 21.7°42.7 23.1£3.9 84.7£11.9 114.8°+18.4
Slow-release Thymol 26.8°+1.1 21.9£1.6 86.6£11.6 108.5°+8.7
control 33.3%+7.02 26.9+4.4 91.6+2.8 79.5°49.3
SEM 0.77 3.7 23
P-Value 0.0226 0.0509 0.0084

*Treatments were control (without thymol), 250 mg/kgDMI of free thymol, 250 mg /kgDMI of Slow-release thymol.
“®Means within rows with different superscripts differ (P < 0.05).
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Table 7. Effect of different forms of thymol on rumial pH at different times.

After feeding (hour)
Treatments*
Before feeding 1 3 5 7

Free thymol 740.17 6.1£0.33 5.7£0.52 5.6+0.83 5.5+0.62
Slow-release Thymol 6.8+£0.25 6.1£0.07 5.7£0.1 5.4+£0.28 5.5£0.17
control 6.7£0.16 6.1£0.2  5.940.33 5.940.38 5.7+0.26
SEM 0.05 0.05 0.03 0.1 0.12
P-Value 0.7016 0.5994 0.8218 0.3851 0.5522

*Treatments were control (without thymol), 250 mg/kgDMI of free thymol, 250 mg /kgDMI of Slow-release

thymol.

“’Means within rows with different superscripts differ (P < 0.05).
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Abstract

This experiment was conducted to compare the effect of free and sustained release thymol on rumen fermentation
characteristics, microbial protein and some plasma metabolites. Six ruminally cannulated sheep were used in a 3x3
merged Latin square design. Treatments were (a) basal diet+ 250 mg free Thymol, (b) basal diet+ 250 mg slow
relrase Thymol and (c) control (basal diet without Thymol). The experiment consisted of three 14-d periods with 10 d
adaptation and 4 d sampling. At sampling period, the feces were collected and at the end of each period blood
sampling and rumen fluid collection were made at different times. The measured traits were: Feed digestability, N-
NH3, plasma and glucose concentration, ruminal pH, microbial protein synthesis and efficiency of microbial protein
synthesis. Dry matter intake (985.5 g and 917.5 g per day, respectively), crude protein digestibility (82.7% and
85.6%, respectively) and plasma glucose (114.8 mg/dL and 108 mg/dL, respectively) were increased by free and
sustained release thymol consumption (P<0.05). Plasma urea concentration, microbial protein synthesis and N-NH3
were decreased in 5 and 7 hours after feeding (P<0.05). Number of diplodinia was 0.38x10° in diet with free thymol
and this number was lower than those in other two treatments (P<0.05). Thymol consumption improved the
efficiency of dietary protein utilization by decreasing N-NH3 and increased level of plasma glucose showed a
positive effect on energy utilization of animal.
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