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ABSTRACT

Background: This study was carried out to determine the best time for collecting ginseng berries without reducing the ginsenoside-
Re content of ginseng roots, which are used as food, medicine, or cosmetic materials.

Methods and Results: The test variety of ginseng used in this study was is Chunpung, which was collected from a 4-year-old gin-
seng field. Ginseng berries were collected at 7, 14, 21, 28, 35, 42, 49, and 56 days after flowering. The number of berry bunches per
1.62 m’ ranged from 43.4 to 61.4, while the weight of berries per 1.62 m’ was the greatest when they were collected 49 days after
flowering. The root fresh weight per 1.62 m" was increased by 0.21 - 1.00 kg compared with that before the test, but root weight
gain was decreased as the berry collection time was delayed. Total ginsenoside content of 4-year-old ginseng was the highest when
berries were collected 7 days after flowering, while the ginsenoside-Re contents was the highest when collection was done 14 days
after flowering.

Conclusions: The most suitable period for ginseng berry collection was proposed to be from 14 to 21 days after flowering, as this is
when the content of ginsenoside-Re, which is useful as a medicinal or cosmetic material, is still high and the ginseng root has not yet
decreased in weight.
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Table 1. UHPLC analyisis condition of ginsenoside in ginseng

berry.
Parameter Isoflavone
Instrument UHPLC
Column Perkinelmer 2.7 mxC18
2.1X75 mm
Column oven temperature 35C
Wavelength 203 nm
Detector Flexar Tox-PDA UHPLC
Sovent A Acetonitrile
Sovent B Water (0.1% acetic acid)
Flow rate 0.6 mé/min
Gradient elution system
Time (min) %A %B
Initial 85 15
10.0 85 15
10.2 85 15
24.2 70 30
25.2 68 32
26.2 60 40
28.2 60 40
32.2 45 55
35.0 45 55
Sample injection volume 3.0 ub
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Table 2. Change of characteristics and amount of ginseng berry by collection times.

Collection time No. of berry bunch Berry weight Dry matter ratio Berry weight Amount of harvest
(day) (bunch/1.62 ) (g/plant) (%) (g/1.62 m) (kg/1,000 m)
DAF" 0 47.60+8.80% 0.92+0.177 13.80+2.60° 44.00+7.90° 11.00+1.95'
DAF 7 43.40+7.00 1.45+0.23¢ 14.50+2.10% 63.00+11.50° 15.80=2.88'
DAF 14 61.40+4.30 2.60+0.29¢ 14.10+1.20% 159.60+17.40¢ 39.90+4.36°
DAF 21 61.40+3.70 5.14+0.43¢ 16.10+1.20% 316.20+24.10° 79.10+6.03¢
DAF 28 51.80+6.40 6.15+1.19" 19.10+3.40° 319.60+48.30° 79.80+12.01¢
DAF 35 53.60%13.70 7.47+1.23% 24.70+4.50° 400.60+104.20° 100.10+24.33¢
DAF 42 51.60+4.60 7.77+0.64% 28.20+2.70% 400.80+34.30" 100.20+8.50°
DAF 49 61.00+5.90 8.08=0.82° 29.50+2.90° 492.80+50.80° 123.20+=12.71°
DAF 56 60.00+4.80 7.54+0.96 28.00+3.10% 452.60+39.00% 113.20+9.65"

"Day after flowering, ?Means values + standard deviation from triplicate separated experiments are shown, *Mean with same letters are not
significantly different by DMRT (p < 0.05).
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Fig. 1. The shape and color of the ginseng berg by the collection times. A; flowering
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Table 3. Change of ginseng root weight by collection times.
Collection No. of plant Root weight (kg/1.62 m’) Root weight (g/plant)
times (plant/1.62 m’) Yield Increament? Difference” Yield Increament Difference
Before 70 1.48+0.38% 0.00 - 26.10+5.10 0.00 -
experiment
DAF" 0 61 2.24+0.48 0.76 0.00 42.40+6.50 20.30 0.00
DAF 7 66 2.48+0.55 1.00 0.24 45.00+6.60 18.90 -1.40
DAF 14 64 2.28+0.45 0.80 0.04 48.00x7.20 21.90 1.60
DAF 21 68 2.37+0.54 0.89 0.13 47.40x7.10 21.30 1.00
DAF 28 61 1.98+0.41 0.50 -0.26 46.00+=6.90 19.90 -0.40
DAF 35 59 1.80%+0.39 0.32 -0.44 35.80+6.40 9.70 -6.60
DAF 42 58 1.72%+0.40 0.24 -0.52 36.60+6.70 10.50 -5.80
DAF 49 61 1.75=0.41 0.27 -0.49 37.00x6.10 10.90 -5.40
DAF 56 60 1.69+0.38 0.21 -0.55 34.10+6.30 8.00 -8.30

"Day after flowering, ?Root weight before test - root weight at collection time (DAF 0, 7, 14, 21, 28, 35, 42, 49, 56), *Root weight at flowering
- root weight at collection time (DAF 0, 7, 14, 21, 28, 35, 42, 49, 56), “Means values =+ standard deviation from triplicate separated experiments

are shown.

Table 4. Change of ginsenoside content of ginseng berry by collection times.

Collection time

Ginsenoside content (mg/g)

Total
(day) Rg; Re Rb, Re Rb, Rd
DAF" 0 1.19+0.08? 14.28+1.02%  1.36%0.07 2.10+0.10 2.53%+0.11 4.49+0.18¢ 25.95+1.13%
DAF 7 0.91+0.04 14.86+1.02 1.85+0.07 4.83+0.18 4.60%0.16 8.69+£0.20°  34.74%1.24%
DAF 14 1.00+0.06 17.77+1.12°  1.69+0.06 3.44+0.12 3.97+0.09 6.18+0.15"  34.05+1.34°
DAF 21 0.26+0.01 15.98+1.05"°  1.22+0.06 2.25+0.11 2.44+0.07 3.56+0.09¢ 25.71+1.11°
DAF 28 0.38+0.04 8.13+0.22°  0.81+0.01 1.52+0.03 1.60+0.05 1.86+0.06' 14.30+1.04°
DAF 35 0.48+0.02 6.74+0.12"  0.62+0.01 1.27+0.03 1.23+0.04 1.61£0.05%  11.95+1.04'
DAF 42 0.92+0.02 8.93+0.21°  0.69=0.01 1.18+0.07 1.26+0.06 1.30+0.05%  14.28+1.08°
DAF 49 1.16+0.07 11.35%£0.65¢  0.97+0.03 1.86+0.07 1.84+0.07 1.06+0.055 18.24+1.07¢
DAF 56 1.15+0.07 11.86+0.52¢  0.99+0.02 1.75+0.05 1.75+0.04 2.42+0.09° 19.92+1.10°

"Day after flowering, ?Means values =+ standard deviation from triplicate separated experiments are shown, YMean with same letters are not

significantly different by DMRT (p < 0.05).
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