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ABSTRACT

This study was conducted to evaluate the effects of saponin contained plant extracts on in vifro rumen fermentation
characteristics and methane production. Ruminal fluid was collected from rumen cannulated Hanwoo steers fed rice straw and
concentrate (5:5). Collected rumen fluids, corn starch and buffer including saponin contained plant extracts (ginseng, Ogapi,
soapwort, tea plant and yucca; 0.5%/15 ml) were incubated at 39°C for 24 h. All incubations were repeated five times. Rumen
pH in all treatments was lower (p<0.05) compared with that of the control (no addition) during incubation time. The concentration
of total VFA in all treatments was higher (p<0.05) than that of the control after 12h incubation. Compared with the control, the
concentration of acetate and propionate in all treatments was lower and higher after 6h incubation, respectively. The concentration
of NH3-N in all treatments was lower (p<0.05) than that of the control except for Ogapi or yucca extracts supplementation. The
number of protozoa in all treatments was significantly (p<0.05) lower than that of the control except for soapwort extract
supplementation. The total gas production and methane production in all treatments was higher (p<0.05) and lower (p<0.05)
compared with the control, except for ogapi or soapwort extracts supplementation after 12h incubation, respectively. Therefore,
reduction in methane production by saponins may could be results from decreased protozoal population without any negative in
vitro fermentation .
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AL, dwkAoR 7 7] Fis AR ke AWEAR
triterpenoidt} steroid 7= ©]Fo|A Qi (Francis %, 2002), 3
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9 7V3] (Acanthopanax senticosus: Root), 177} (Yucca schidigera:
Leaf, Root®} Stem), <14t (Panax ginseng: Root) = I

(Camellia sinensis: Leafl)g €5 FZWE o|&3ld F&% 7o

Table 1. Ingredient and chemical composition of diet

Ingredient composition % of DM
Corn 47.80
Wheat Bran 41.00
Soybean meal 5.00
Rapeseed meal 2.00
Molasses 2.00
Limestone 1.50
Salt 0.40
Vitamin mix" 0.20
Lasalocid 0.10

Total 100

Chemical composition Concentrates Rice straw
Dry matter 86.62 95.41
Crude protein 13.28 6.12
Ash 4.92 9.71
Neutral detergent fiber 14.09 56.49
Acid detergent fiber 295 37.68

Y Vit A, 2,650,000IU; Vit. D3, 530,000IU; Vit E. 1,050 IU;
Niacin, 10,000 mg; Mn, 4,400 mg; Zn, 4,400 mg; Fe, 13,200 mg;
Cu, 2,200 mg; 1, 400 mg; B.H.T, 10,000 mg per kg.
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Table 2. The chemical composition of McDougall buffer

Ingredient Amount (/L)
NaHCO; 9.80 g
Na,HPO; * 2H,0 462 g
KCl1 057 g
NaCl 047 g
MgSOy - TH,0 012 g
4% CaCl, solution" 1 ml

D 4% CaCl, solution : CaCl, 4 g (/100 ml D.W.)
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(4) Protozoall %

Protozoa2] 4= TBFS &9 (trypan blue- formalin-salin; 5+
4= 900 ml, 35% formaldehyde &<} 100ml, trypan blue 2 g,
NaCl 8g; dark blue £ CZ living celld] S FAhoz JA
gt T3 Abe 5(1972)9 "Wl wa} plankton counter glassS
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ZF AGAIE R wge] i & 60ml serum bottle?] &FH|
' A TS A7 F APAE olgste] 12mle] 7kAE ARE
4 Molecular sieve 13 x45-60 MESH (2.0Mx1/8 # x2.0mm SS,
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CP-3800, USA)E o|-&slo] 435It} Gas-tight syringeE ©l
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Table 3. Effects of saponin-containing plant extracts on pH value
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Incubation Time (h)

Treatment
0 6 12 24
Control 7.26" 6.55" 6.46° 6.19°
Ginseng 7.12° 6.50° 6.42° 6.10°
Ogapi 7.12° 6.50" 6.41™ 6.09™
Soapwort 7.03° 6.45° 6.39° 6.01°
Tea plant 7.10° 6.48° 6.42° 6.07°
Yucca 7.05¢ 6.48" 6.41™ 6.01°
<4 Means with different superscripts in the same column differ significantly (p<0.05).
Table 4. Effects of saponin-containing plant extracts on volatile fatty acid(VFA)
Incubation Ttem Treatment
Time (h) Control Ginseng Ogapi Soapwort ~ Tea plant Yucca
Total VFA mmol/L 58.46™ 51.64% 47.16" 58.68™ 69.13° 63.10™
Acetate, mol (%) 61.04% 60.94" 61.56™ 60.74% 60.20" 61.82°
Propionate, mol (%) 21.04° 21.32% 21.02° 21.28% 21.88" 21.64%
0 Butyrate, mol (%) 1.04* 1.08* 1.10° 1.02% 0.90™ 0.88°
Iso-butyrate, mol (%) 14.96™ 14.64% 14.20° 15.14% 15.50° 14.34%
Iso-valerate, mol (%) 1.92%° 2.02% 2.12° 1.82° 1.55¢ 1.32°
Acetate : Propionate 2.92° 2.84® 2.94° 2.86™ 2.75° 2.84
Total VFA mmol/L 59.66° 59.18° 58.10° 63.08° 58.68° 62.34"
Acetate, mol (%) 64.68" 60.38" 63.06" 61.30™ 59.36° 59.98°
Propionate, mol (%) 20.76° 24.02° 23.30 26.14° 23.20 22.86"
6 Butyrate, mol (%) 0.90° 0.70° 0.56° 0.60" 0.56° 0.78"
Iso-butyrate, mol (%) 11.90™ 13.16" 11.68° 10.32° 15.12° 14.88%
Iso-valerate, mol (%) 1.78" 1.72° 1.42° 1.60° 1.80° 1.54%
Acetate : Propionate 3.10° 2.52% 2.70° 2.36° 2.54" 2.62°
Total VFA mmol/L 79.62° 85.94 95.16 110.50° 92.88"™ 93.54"
Acetate, mol (%) 61.66" 56.36 59.60° 61.40° 60.70° 60.08"
Propionate, mol (%) 23.56" 27.38" 26.80° 26.06" 26.03" 26.08"
12 Butyrate, mol (%) 0.68° 0.86° 0.88° 0.52 0.90° 0.90°
Iso-butyrate, mol (%) 12.22* 13.52° 10.94" 10.60° 10.78" 11.28%
Iso-valerate, mol (%) 2.16" 1.92° 1.78" 1.44° 1.58% 1.66%
Acetate : Propionate 2.62° 2.08° 2.24" 2.36° 235" 2.30%
Total VFA mmol/L 119.90° 123.24° 133.04° 146.20° 123.92° 135.56°
Acetate, mol (%) 63.28" 58.24° 59.56" 62.80° 58.46° 59.34°
Propionate, mol (%) 22.64° 28.40" 28.20° 26.16° 29.40° 29.18"
24 Butyrate, mol (%) 1.08 1.14* 1.08* 0.74° 1.22° 1.16"
Iso-butyrate, mol (%) 10.70° 9.98 9.08" 8.50 8.66™ 8.16°
Iso-valerate, mol (%) 2.30° 2.22% 2.10° 1.84¢ 2.24® 2.18%
Acetate : Propionate 2.80° 2.06° 2.12¢ 2.40° 1.98¢ 2.04°

abede

Means with different superscripts within same row in incubation (p<0.05).
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Efuilar, g 6X17HHE
(p<0.05)2.=
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BE AT AP H&o] ¥4
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Aagtal AR F9 f7E ol &g AR AlY
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1994; Eliwinski 5, 2002; Eryavuz®} Dehority, 2004). Saponin
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A5 oF 10~40%E AASH=dl (Van Soest, 1994), o]&]3 uk
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Table 5. Effects of saponin-containing plant extracts on in vitro NHs-N (mg/) production

Incubation Time (h)

Treatment
0 12 24

Control 120.6° 110.8* 110.3* 111.5°
Ginseng 120.5% 110.5® 110.2° 110.6°
Ogapi 119.9° 110.7% 110.3* 111.5°
Soapwort 124.0° 110.4° 110.1° 110.8°
Tea plant 123.4° 110.7° 109.9° 110.8°
Yucca 121.9° 110.5% 109.7° 112.0°

abed

Means with different superscripts in the same column differ significantly (p<0.05).

Table 6. Microbial population of the anaerobic media added saponin-containing plant extracts after 12 h incubation

Treatment
Control Ginseng Ogapi Soapwort Tea plant Yucca
Protozoa (Cellx10%) 230+0.15 2.08+020°  1.82+£0.07% 2.30+0.20° 1.60+0.10° 1.50 % 0.05°

abc

Means with different superscripts in the same row differ significantly (p<0.05).
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B 2|0l protozoadt UlF-—<J% FAJHA (Finlay 5, 1994)
NS protozoad] = WY LAF] JE&S F Aot} E
3 Aol wig Aol £ (p<0.05) .= S At
o} §71 FFE AYTIA protozoad F GA F9H (p<
0.05)02 Aon, H'}rE FE2E AMTFE AT BE AT
oA protozoa®] F7t A2 7]t} Saponins= ZHEC] Z
AHe 88 7 e, I A3} protozoa HEERS S3A|
7= AR ¢#A i (Patra and Saxena, 2009), ©|&|3F A&
o] WF#9] protozoa®t 574 bacteria® JAlste] WIS WHaE %
Asrt H 1899t (Cheeke, 2000). Wallace 5 (1994)2 Yucca
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S Holgk Ax}, ud Wl F protozoad] V) AAdhaL &9
om, Fx Faollx A7 ol o]F0J7l tea saponin H3+ ¥H
9] protozoad #E& FAAZIY BAHCH(Liu 5, 2003; Hu
53 2005; Guo -5, 2008).
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Quillaja saponaria (triterpenoid type saponins)®] AILY FE5&
9 & AU 8§ AEE9] in vitro (Takahashi 5, 2000; Pen
5, 2006; Holtshausen %, 2009)$} in vivo 9 (Sliwinski %,
2002a; Pen &, 2007, Wang &, 2009a; Santoso &, 2004;

s
Holtshausen 5, 2009)% st HeAdS A7 As &

Table 7. Effects of saponin-containing plant extracts on in vitro gas production

Incubation Time

Gas production (ml/Incubation)

Treatment
() Total gas Methane Hydrogen Methane(%)
Control 10.28" 0.54" 0.010 532
Ginseng 10.44° 0.53 0.0088° 5.10°
. Ogapi 10.20° 0.53 0.0086 522°
Soapwort 14.28° 0.83° 0.012° 5.76"
Tea plant 8.24° 0.40° 0.006° 4.80°
Yucca 9.84" 0.50 0.008" 5.10°
Control 17.86° 133 0.018% 7.44°
Ginseng 18.74% 1.31° 0.016™ 6.98"
b Ogapi 19.16° 1.40° 0.017° 730"
Soapwort 20.66° 1.59° 0.019° 7.70°
Tea plant 18.18° 1.19° 0.015° 6.54°
Yucca 18.18° 1.17° 0.015° 6.42°
Control 27.86° 2.68" 0.029° 964"
Ginseng 28.18% 2.50° 0.024 8.90°
9y Ogapi 28.88° 2.71° 0.022° 9.38™
Soapwort 31.64° 3.20° 0.030° 10.12°
Tea plant 28.56% 2.54° 0.022° 8.95°
Yucca 30.44° 2.42° 0.022° 7.93¢

abede

Means with different superscripts in the same column differ significantly (p<0.05).
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