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This study was conducted to investigate the effects of several herbal extracts (obtusifolia, cinnamon,
chinese pepper, licorice root) on the characteristics of rumen fermentation inn vitro Soybean meal was
used as a substrate for fermentation in vifra Herbal extracts were supplemented to media by 10% of
the substrate. The substrates supplemented to Dehority artificial media with herbal extracts were fer-
mented in 30ml serum bottles for 0, 3, 6, 9, 12 and 24 hr at 39C. Cumulative gas production was
significantly (p<0.05) greater in the herbal extract supplements than in the control, in the order of lico-
rice root, chinese pepper, cinnamon and obtusifolia. Methane proportions of the herbal extracts were
significantly (p<0.05) higher than that of the control. Licorice root extract supplementation resulted in
the lowest methane proportion at 3 hr fermentation. Proportion of hydrogen was significantly (2<0.05)
higher in the herbal extract supplements than in the control at 12 hr fermentation. Compared to the
control, ammonia concentration in the licorice root was significantly higher at 3 hr fermentation, but
lower at 12 hr fermentation (p<0.05). Based on these results, supplementation of the herbal extracts
used in this experiment resulted in increased cumulative gas production and stimulating methane pro-

duction in vitro rumen fermentation.
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Table 2. The composition of Dehority’s artificial medium

Components per 100 ml medium
Mineral solution I° 20.0 ml
Mineral solution II* 20.0 ml
Resazurin 0.1 ml
Vitamin mixture® 1.0 ml
V.F.A. solution’ 6.7 ml
8% Na,COs 5.0 ml
Hemin solution’ 0.1 ml
2.5% Cystein-HCl 0.1 ml
Casein (acid hydrolyzed) 20 g
Carbohydrate (C-source) 05¢g

"Mineral solution I: Ko;HPO; 6.0 g in 1,000 ml distilled water.
Mineral solution I CaCl, (anhydrous), 025 g MgSO,
(anhydrous), 0.25 g; NaCl, 45 g; (NH4),SOq4, 4.5 g; MnSO; -
HyO, 0.10 g; FeSO4 - 7Hy, 0.01 g in 1,000 ml distilled water.
3Vitamin mixture: pyridoxine HCl, 0.20 g; nicotinic acid amide,
0.20 g; Ca-d-pantothenate, 0.20 g; para-aminobenzoic acid, 0.01
g; stock solution 1.0 ml in 1,000ml distilled water.

*V.F.A. solution: acetic acid 17 ml (2.9x10°M); propionic acid,
6 ml (8.0x10°M), DL-a-methylbutyric acid, n-valeric acid, and
iso-valeric acid 1 ml each (9x10™M).

*Hemin solution: dissolve 50 mg hemin in 1 ml of 1 N NaOH;
make to 100 ml with distilled water.
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Table 1. Chemical compositions of soybean meal and herbs used in this experiment

. s Soybean Treatments
Chemical composition T ; - I
meal Obtusifolia Cinnamon Chinese pepper Licorice root

Moisture, % 11.16 11.88 16.56 16.21 10.83
Crude protein, DM% 17.71 19.14 3.43 9.42 7.66
Crude fat, DM% 1.50 4.94 3.22 8.28 4.69
Crude fiber, DM% 30.25 13.31 29.37 19.19 27.85
Crude ash, DM% 4.09 4383 2.74 5.73 5.92
NDF', DM% 57.22 33.94 54.89 39.77 52.65
ADF’, DM% 38.81 17.91 48.55 10.42 39.55

"Neutral detergent fiber.
*Acid detergent fiber.
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Table 3. The effect of herbal extracts on the pH of media during rumen fermentation in vitro

Incubation Treatments
Time (hr) Control Obtusifolia Cinnamon Chinese pepper Licorice root
0 6.64+0.02 6.89£0.15 6.49+0.24 6.58+0.01 6.59+0.02
3 6.58+0.03" 6.57+0.01™ 6.71+0.01° 6.53+0.00° 6.52+0.00"
6 6.72+0.14 6.56=0.01 6.69+0.05 6.58+0.01 6.57+0.03
9 6.56%0.03 6.53£0.03 6.64%0.06 6.54+0.02 6.54+0.02
12 6.51£0.01% 6.48+0.01% 6.54+0.04° 6.46+0.01° 6.46+0.00"
24 6.54+0.03 6.52£0.01 6.55+0.07 6.51+0.01 6.50+0.01
Mean 6.59+0.03 6.59£0.06 6.60+0.03 6.53+0.02 6.53+0.02
Mean+SE.

Mean with different superscripts in the same row differ significantly(p<0.05).
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Table 4. The effect of herbal extracts on the cumulative gas production during rumen fermentation in vitrd

Incubation Treatments
Time (hr) Control Obtusifolia Cinnamon Chinese pepper Licorice root
3 4.230.07° 7.73+0.24° 10.77+0.52° 12.80+0.20° 16.800.25°
6 4.43+0.19° 8.37+0.07° 11.60%0.06° 13.10£0.15° 17.33+0.09"
9 4.600.17° 8.40+0.56" 11.37+0.27° 14.23+0.22° 18.87+0.15°
12 4.60+0.10° 8.57+0.07 11.80+0.50° 14.83+0.19° 19.57+0.18°
24 5.07+0.09° 8.63+0.13° 15.53+1.52" 14.77+0.42° 20.43+0.17°
Mean 459+0.13 8.3440.15° 1221£0.77° 13.95+0.39° 18.600.62"
Mean+SE.
Mean with different superscripts in the same row differ significantly (p<0.05).
'Gas production per fermentation substrate (soybean meal), ml/g.
ol M 7Hd AATHp0.05). A FE2E9] H7he I £ oahd #Hx FEF H7HNM in vitro & 28H-E0] Wb
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2837 e 2 AR & AdME #Hx FE2 LA Aol 73l met Mg vlEo] solHl=H, ol
H7brelM & kel B Azl W) #o4 ¢ Aibe Wl glojM wEe] MErts g AR
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Table 5. The effects of herbal extracts on the proportions of methane, hydrogen and calculated carbon dioxide during rumen fermenta-

tion in vitro

Incubation Treatments
time (hr) Control Obtusifolia Cinnamon Chinese pepper Licorice root
CHs, %
3 2.77+0.11° 2.91+0.17° 3.06+0.08" 2.44+0.25° 1.04+0.24°
6 3.76+0.16™ 3.49+0.02° 3.10+0.23° 459+0.56™ 517+0.31°
12 6.46+0.32° 8.98+0.08" 9.57+0.20° 10.44+0.37" 10.000.11°
Mean 433+1.10 513+1.93 5244216 5.82+2.39 5.40+2.59
H,, %
3 0.21+0.005 0.22+0.018 0.21+0.012 0.19+0.005 0.21+0.005
6 0.18+0.006 0.19+0.002 0.18+0.006 0.19+0.002 0.18+0.002
12 0.13+0.012° 0.17+0.009° 0.16+0.010™ 0.15+0.011° 0.17+0.010°
Mean 0.17+0.023 0.19+0.014 0.18+0.014 0.18+0.013 0.19+0.012
Ccod, %
3 90.02+3.08 89.87+6.79 89.73+4.03 90.37+6.27 91.75+12.56
6 89.06+3.64 89.32+0.78 89.72+5.20 87.22+6.31 87.65+ 3.36
12 86.41+6.62° 83.85+2.81° 83.27+3.20° 82.41+3.67° 82.83+ 2.34°
Mean 88.50+0.62 87.68+1.11 87.57+1.24 87.001.37 87.41+ 1.49
Mean+SE.

Mean with different superscripts in the same row differ significantly (p<0.05).

ICalculated values; CO,=93-CH,-H, (Dehority, 2003).
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Table 6. The effect of herbal extracts on NHy-N production during rumen fermentation 72 vitro

Incubation Treatments
time (hr) Control Obtusifolia Cinnamon Chinese pepper Licorice root
0 3.64+0.15 3.69+0.16 3.89£0.12 3.98+0.08 3.84£0.10
3 4.28+0.11° 445:0.11° 4432003 4.67+0.06" 4.65+0.06°
6 5.92+0.37° 5.20+0.18" 6.03+0.20° 5.99+0.24° 6.33+0.18"
12 7.41£0.31° 7.64£0.21° 7.19£0.23" 7.30£0.30" 6.57+0.24°
Mean 5.31+0.85 5.25+0.86 5.39+0.75 5.49+0.73 5.35+0.66
Mean+SE.

Mean with different superscripts in the same row differ significantly (p<0.05).

1mg/ 100 ml of media.
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