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ABSTRACT

This study was conducted to determine the effects of the artificial culture medium of wild-ginsengs on in
vitro fermentation characteristics. NHs-N concentration was showed the highest in 3% WGM treatment among
all treatments and control. In addition, microbial protein synthesis was significantly different in all treatments
throughout the incubation time, and WGM 3% treatment was the highest at the 9 h incubation(F < 0.05).
Protozoa numbers within rumen were decreased in all WGM treatments at 9 h incubation time, whereas WGM
3% treatment was always decreased throughout the incubation(t ¢ 0.05). NDF and ADF digestibility were
proportionally increased as the incubation time in both control and treatments. NDF digestibility showed no
significantly difference between control and the 3% treatment, and ADF digestibility was similar in all. Total
volatile fatty acid(VFA) concentrations of WGM treatments without 5% were significantly higher than control
(F €0.05). No differences were observed in total VFA, acetate, propionate and butyrate concentration among
the WGM treatments. Acetate/Propionate ratio of WGM treatments was higher than control after 12 h
incubation(t ¢ 0.05). As a result of the artificial culture medium of wild-ginseng on rumen fermentation
characteristics in vitro, microbial protein synthesis of WGM treatment was higher than control, and WGM 3%
was the highest in all treatments(f ¢ 0.05). The effect of saponin in artificial culture medium of wild-ginseng
tended to decrease NHs-N concentration, while it increases the microbial synthesis in early incubation.
Therefore, artificial cultures medium of wild-ginseng can increase utilization of feed by microbial and anti-
protozoal effects of saponin, which may enhance microbial synthesis capacity in early fermentation period in
rumen.

(Key words : Artificial culture, WGM, Wild-ginseng, in vitro, Saponin, Microbial protein)
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Table 1. Composition of the modified wood
plant medium(WPM)

Lloyd and McCown (WPM)

Inorganic Salt Formulation mg/l
Macro elements
Ammonium nitrate(NHsNOs) 400.00
Calcium chloride(CaCl,-2H,0) 96.00
Magnesium sulfate(MgSOs-7H;0) 370.50
Potassium sulfate(K,SOx) 990.00
Potassium phosphate(KH2PO,) 170.00
Calcium nitrate(CaNOs),-4H,0 556.70
Micro elements
Boric Acid(HsBOs) 6.20
Na2EDTA-2H,0" 37.20”
Cupric Sulfate(CuSO4-5H,0) 0.25
Ferrous sulfate(FeSO4-7H,0) 27.80
Manganese sulfate(MnSO,-4H,0)? 22.30

Zinc Sulfate(ZnSO47H,0) 8.60
Sodium molybdate(NazMoO.-2H,0) 0.25
Lloyd and McCown(WPM)
Common Organic Additives

Vitamin
myo-Inositol 100.00
Glycine 2.00
Nicotinic acid 0.50
Pyridoxine-HCI 0.50
Thiamine-HCI 0.10
Agar 6.00

Y Originally printed as Na;EDTA.
2 Originally printed as 37.3mg/l anhydrous form.
® Originally printed as MnSO44H;0.

(
bio”} Hf3t Jde AHF 6703(70~100% 4Y)
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Fig. 1. Genomic DNA fiﬁger print of WG(wild ginseng), CWG(cultured wild ginseng), and

Ginseng(BaekSam) for genomic analysis.

WG showed few distinguish unique bands(especially around in 1,100bp and 500bp regions)
compared to BaekSam. They are the unique characteristics for wild ginseng and CWG shares
them and it demonstrate CWG are similar to WG in DNA sequences.

(A) rbcL gene from 32 lines of WGM
123

—— - — — {—— 5t

- o o [—----n-w-w

Fig. 2. Detection of rbcL and psbD genes of WGM chloroplast DNA.
(A) rbcL gene(1.387 kbp), and (B) psbD gene(1.042kbp).
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Table 2. Ingredient and chemical composition
of the TMR in the experiments

Item DM (%)
Ingredient composition
Alfalfa 11.07
Rice straw 7.98
Whole cotton Seed 12.98
Corn silage 8.68
Brewers grain 15.43
NaHCO;3; 0.01
Cas(POs), + CaNaPO, 0.02
MgO 0.01
Concentrate mix” 43.82
Chemical composition
Dry matter 72.28
Crude protein 18.36
Soluble protein 7.54
Ether extract 7.85
NDF 38.06
ADF 22.31

YTMR concentrate mixes contained on DM basis,
23.5% wheat, 2.44% ground corn, 20.0% soybean
hulls, 19.06% canola meal, 18.73% soybean meal
(39% CP), 0.07% corn gluten meal (59% CP), 10%
salt, 3.23% sodium bicarbonate, 1.84% calcium
supplement, 2.23% vitamin & mineral.
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B JERAATE mi g 244 7HEEH WGM 3%
2ol A 0.10mg/100mlZ 7Hd S NHa-N
2 B9 o <0.05), WGM 5% 2]+
2] 350 mg/100mlZ 7} E=QkCHE € 0.05). HH=
9 WS Al 9ol NHeNS F83 2
Aol REES] wAlE T °F 80%+=
NHs-NO =38 23} a2 (Bryant®} Robinson,
1963), A wAE 7ol Hask A4 NHeN
ToT dAA gkort in vitrool Al 5~8 mg/100ml
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Table 3. Effects of adding WGM" to rumen microbial fermentation on pH, NHs-N and microbial

protein levels in vitro for 24 hours

Incubation time (h)

0 3 6 9 12 24 SEM?
pH
Control 7.08 7.24 6.94° 6.82° 6.26° 6.15° 0.41
WGM (1%) 7.22 7.22 7.37° 753 6.77% 6.30" 0.41
WGM (3%) 7.14 7.14 6.61° 6.34° 6.48" 6.43" 0.33
WGM (5%) 7.16 7.16 7.50° 753 6.94° 6.44° 0.37
NHz-N (mg/100ml)
Control 3.84 2.62 2,63 2.51° 1.52% 1.39° 0.81
WGM (1%) 3.92 2.19 0.99" 0.79 1.28° 173 1.05
WGM (3%) 2.69 0.67 0.40® 0.24° 0.19° 0.10° 0.90
WGM (5%) 2.71 0.83 0.80° 0.80° 3.11° 3.50% 1.17
Microbial protein (mg/100ml)

Control 0.17° 0.18° 0.18° 0.19° 0.21° 0.24" 0.02
WGM (1%) 0.16° 0.15™ 0.09" 0.04° 0.13 0.16° 0.04
WGM (3%) 0.18" 0.21° 0.42° 0.53* 0.45° 0.47° 0.13
WGM (5%) 0.17° 0.31° 0.26" 0.24° 0.14° 0.11° 0.07
Y Artificial culture medium of wild-ginseng.
)Standard error of the mean.
& “ Mean in the same column with different superscripts are significantly different(F ¢ 0.05).
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Fig. 3. Effects of adding WGM(v/w, %) to

rumen microbial fermentation on change

in protozoa numbers in vitro at 24

hours incubation time(n=3).
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Table 4. Effects of adding WGM” to rumen microbial fermentation on NDF and ADF digestibility
(%) in vitro at 24 hours incubation time

Incubation time (h)

Items 3 6 9 12 24 SEM?
NDF digestibility (%)

Control 48.36 49.24° 53.42° 53.56° 58.34° 3.57

WGM (1%) 32.56° 27.65° 30.18° 35.43° 37.65° 6.23

WGM (3%) 53.42° 53.43° 54.04° 55.24° 59.46° 13.43

WGM (5%) 48.65° 48.76" 49.98" 53.65° 47.87° 2.05
ADF digestibility (%)

Control 53.18" 82.42° 76.42" 77.54 79.13 242

WGM (1%) 46.21° 56.78° 65.43° 75.43 78.67 8.53

WGM (3%) 59.43° 77.92% 77.38° 78.13 80.65 5.21

WGM (5%) 55.43° 55.74° 77.54° 79.35 81.87 10.79

;’ Artificial culture medium of wild-ginseng.
) Standard error of the mean.
& > & “Mean in the same column with different superscripts are significantly different(F ¢ 0.05).

Table 5. Effects of adding WGM' to rumen microbial fermentation on total volatile fatty acid(VFA)
concentration and acetate, propionate and butyrate molar proportions in vitro for 24 hours

Incubation time

Items 0 3 6 9 12 24 SEMP
Total VFA (mmoles/100ml)

Control 2144 2705 2055  3264° 6180 7729 2052

WGM (1%) 2125 2468 2668  2697° 4532 7212 17.82

WGM (3%) 2024 2226  2099°  2330° 5100 6691 1818

WGM (5%) 2015 2408  2454°  2715° 6085 7915 2242

Molar proportion (mmples/100mmoles)
Acetate (Cp)

Control 62.34 58.56 38.51° 41.03° 37.62 29.75° 1175
WGM (1%) 62.92 67.84 66.72° 67.45° 55.59 52.16 6.12
WGM (3%) 66.01 72.15 66.03" 69.51% 56.56 46.80 8.64
WGM (5%) 70.72 68.70 73.81° 55.82° 51.07 37.94 12.68
Propionate (Cs)
Control 16.95 28.90° 34.03° 30.58° 24.41 23.71 551
WGM (1%) 17.13 18.24 17.32 19.62 33.35 36.18 7.95
WGM (3%) 17.05 13.77 13.58° 15.14 33.56 42.19 11.18
WGM (5%) 17.77 17.82 16.11 11.92 30.59 35.55 8.45
Butyrate
Control 0.08 0.06 0.04° 0.02° 0.03" 0.04° 0.02
WGM (1%) 0.07 0.07 0.08* 0.07° 0.08 0.08 0.00
WGM (3%) 0.08 0.06 0.08 0.08 0.07 0.07 0.01
WGM (5%) 0.08 0.08 0.08 0.05 0.09* 0.07 0.01
C./Cs
Control 3.68 2.03° 1.13° 1.34° 1.54 1.25 0.88
WGM (1%) 3.67 3.72 3.85 3.44 1.67 1.44 1.01
WGM (3%) 3.87 5.24° 4.86° 4.59° 1.69 111 1.59
WGM (5%) 3.98 3.86 4.58 4.68 1.67 1.07 1.41

;) Artificial culture medium of wild-ginseng.
)§tandard error of the mean.
& % % % Mean in the same column with different superscripts are significantly different(F < 0.05).
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