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Quantitative Comparison of Ginsenosides and Nitrogen
Compounds in Korean Ginsengs and Related Origin

Won Tae Jung*, Jae Young Shin, Hee Juhn Park' and Sang Cheol Lim'

llyang Central Research Institute, Yongin 449-900; and
'College of Life Science & Natural Resources, Sangji University, Wonju 220-702, Korea

Abstract — To differentiate the quality of Korean ginseng from those of other habitats, the
quantitative analysis of free amino acids(FAA) and total amino acids(TAA) in addition to gin-
senoside Rbl and Rgl was carried out using amino acid analyzer and HPLC, respectively.

- FAA pattern in Korean ginseng was much different from that of Panax notoginseng. The diff-
erence in total content of FAA was also found that Korean ginseng contained 26.3-39.8 mg/g
while Panax notoginseng contained 6.5 mg/g. This FAA content had a tendency to increase
with the age of radix. The contents of FAA and TAA in Korean ginseng(6 years old) from Kum-
san were shown to be the highest than other ginseng origins tested. The content in the 6
years Panax ginseng from China was about same with that of 4 years Korean ginseng of
Kumsan. However, regarding to gisenoside Rbl and Rgl, which have been accepted as the
characteristic components of Panax ginseng-Panax notoginseng showed considerably higher
content than those of any other ginseng origin.

Key words — Panax ginseng: Panax notoginseng’ nitrogen compound: amino acid: gin-
senoside: quantitative analysis.
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Tabel L Analytical conditions of amino acid analyzer and HPLC

amino acid analyzer

HPLC

systemn : Beckman 6300 AAA
column : Lithium methologies
(2.6 mm O.D.x100 mm L))
temp: 0 - 120 min 38°C
12.0- 65.0 min 62°C
65.0-121.0 min 71°C
ninhydrin flowrate : 10 ml/hr
buffer : flowrate 20 ml/hr
1st Li-AR (-40.5 min
2nd Li-BR 40.5-69.6
3rd Li-CR 69.5-121.0
regenerant 121-123
total run time 121.0 min
detection : sum(570+ 440 mm)
injection size: 50 ul in loop

system : Waters 590
column : p-Bondapak C18
(3.9mm [1.D.x30cm L)
mobile phase:
Rb1-33% acetnitrile
(flowrate 1.2 ml/min)
Rg1-22% acetnitrile
(flowrate 1.0 ml/min)
detection : 203 mm
injection size : 20ul
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Fig. 1. Typical chromatogram of ginsenoside Rb
1. Rgl obtained from Panax notoginseng extract.
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Fig. 2. Content of ginsenosides in Panx ginseng
and P, notoginseng extract.
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Fig. 3. Typical chromatogram of aminoe acids obtained from standard solution and Panax ginseng ex-
tract. {A> The concentrations of amino acids in standard (g mol/ml) : 1. o-phosphoserine:0.05: 2. tau-
rine:0.05' 3. urea:1.50: 4. L-aspartic acid:0.10: 5. hydroxy-L-proline:0.10: 6. L-threonine:0.01: 7. L-ser-
ine:0.01: 8. L- glutamic acid:0.01: 9. sarcosine:0.10: 10. L-o-aminoadipic acid:0.02: 11. L-proline:0.10:
12. Glycine:0.10: 13. B-alanine:0.10: 14. L-citrulline:0.02: 15. L-a~amino-n-butyric acid:0.02: 16. L-va-
line:0.10: '17. L-cystine:0.05: 18. L-methionine:0.10: 19. DL-allo-cystathionine:0.05: 20. L- 1soleucme
0.10: 21. L-leucine:0.10: 22. L-tyrosine:0.10: 23. L-phenylalanine:0.10: 24. L-alanine:0.10: 25. DL-B-am
inoisobutyric acid:0.10: 26. homocysteine:0.10: 27. y-aminobutyric acid 0.10: 28. DL—(+)—allo—5—hy-
droxylysine:0.10: 29. L-ornithine:0.10: 30. L-lysine:0.10: 31. L-1-methylhistidine:0.10: 32. L-histidine:
0.10: 33. L- ~3-methyl histidine:0.10: 34. L-anserine:0.10: 35. L-carnosine:0.10: 36. L-arginine:0.10 (B)
Panax ginseng originated from Kumsan-4 years.
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Table IL Free amino acids profile in various Panax ginseng and Panax notoginseng (unit : mg/g)
Panax ginseng
amino acid P notoginseng
Kumsan-6 Kumsan-4 Pungki-4 China-6
o-phosphoserine 0.68+0.03 0.28+0.01 0.38+0.00 0.31+0.02 0.89+0.00
taurine 0.99+0.65 N.D. 0.17+£0.04 0.60+0.68 1.261.06
urea N.D. N.D. ND.~ N.D. N.D.
L-aspartic acid 0.76+0.04 N.D. 1.38+0.01 0.04+0.06 0.04+0.06
hydroxy-L-proline N.D. N.D. N.D. N.D. N.D.
L-threonine 0.57+0.01 0.22+0.01 0.310.00 0.31£0.03 0.02+0.,00
L-serine 0.38+0.00 0.1540.00 0.22+0.01 0.25+0.07 0.03£0.00
L-glutamic acid 0.82+0.01 0.14+£0.00 0.72£0.01 0.25+0.02 0.05+0.04
sarcosine N.D. N.D. N.D. N.D. N.D.
L-o-aminoadipic acid N.D. N.D. N.D. N.D. N.D.
L-proline 0.50£0.04 0.19+0.00 0.27+0.01 0.42+0.01 N.D.
Glycine 0.12+0.01 0.05+0.00 0.07+0.01 0.10x0.00 N.D.
B-alanine 1.32+0.24 0.45+0.01 0.81+0.01 0.36+0.00 0.07+0.01
L-citrulline 0.16+0.05 N.D. N.D. N.D. N.D.
L-a-amino 0.37£0.10 0.02+0.03 0.01+0.01 0.02+0.03 N.D.
-N-butyric acid

L~valine 0.39+0.04 0.2410.04 0.26+0.01 0.23+0.02 0.33+£0.19
L-cystine 0.250.03 0.20+0.02 0.31+0.03 0.19%0.02 0.10+0.03
L-methionine N.D. 0.01+0.01 0.05+0.01 0.01x0.01 N.D.
DL-allo-cystathionine N.D. N.D. N.D. N.D. N.D.
L-isoleucine 0.31+£0.02 0.12+0.01 0.18+0.03 0.21+0.01 N.D.
L-leucine 0.51+0.03 0.30£0.00 0.360.03 ' 0.49+0.03 0.02+£0.01
L-tyrosine 0.41+£0.00 0.13+0.01 0.16x0.01 0.22+0.00 0.01x0.01
L-phenylalanine 0.28+0.00 0.14+0.03 0.22+0.01 0.28+0.02 0.02+£0.01
L-alanine 0.04+0.00 0.01+0.02 . N.D. N.D. N.D.
DL-B-amio 0.04+0.03 0.01+0.02 N.D. 0.03+0.04 N.D.

isobutyric acid
homocysteine 0.05+0.04 N.D. 0.01+0.01 N.D. N.D.
Y-aminobutyric acid 0.66+0.01 0.26+0.00 0.44+0.01 0.463:0.01 0.11+0.00
DL~(+)-allo~ N.D. N.D. N.D. N.D. N.D.

&-hydroxylysine
L-omnithine 0.31+£0.01 0.150.07 0.15+0.01 0.08+0.01 0.01£0.02
L-lysine 0.45+0.04 0.15+0.15 1.38+0.04 0.41+0.03 0.04+0.02
L-1-methylhistidine N.D. N.D. N.D. N.D. N.D.
L-histidine 0.2520.02 0.16x0.01 0.22+0.01 0.16x0.00 0.02+0.01
L~3-methyl histidine N.D. N.D. 0.01+0.00 N.D. N.D.
L-anserine N.D. N.D. N.D. N.D. N.D.
L-carnosine 0.07+0.10 0.06+0.09 N.D. 0.06£0.07 N.D.
L-arginine 21.59+0.81 25.44+2.56 31.7313.61 20.83+1.16 3.56+0.12

Total amino acid 32.28 28.88 39.82 26.32 6.55

The data are given as mean+SD by three determinations. N.D.: not detected.
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Table IIL Total amino acids profile in various Panax ginseng and Panax notoginseng (unit : mg/g)
amino acid Panax ginseng  notoginseng
Kumsan-6 Kumsan-4 Pungki-4 China-6
o-phosphoserine 0.27+0.00 0.23+0.02 0.17+0.05 0.25+0.01 0.33+0.00
taurine N.D. N.D. N.D. N.D. N.D.
urea 2.58+0.01 0.43+0.48 0.54+0.47 0.28+0.49 N.D.
L-aspartic acid 3.36+0.01 1.94+0.01 2.44+0.04 2.11+0.03 1.69+0.01
hydroxy-L-proline N.D. 0.12+0.01 0.08+0.01 0.49+0.04 N.D.
L-threonine 1.06+0.01 0.74+0.01 0.86+0.01 0.96:£0.01 0.54+0.01
L-serine 0.85+0.01 0.58+0.01 0.71£0.01 0.65+0.01 0.3930.00
L-ghutamic acid 9.18+0.01 3.76+0.04 5.42+0.08 6.47+0.04 2.06+0.01
sarcosine N.D. N.D. N.D. N.D. N.D.
L-o-aminoadipic acid N.D. N.D. N.D. N.D. N.D.
L-proline 1.14x0.05 0.65:£0.08 0.74+0.01 0.860.04 0.530.06
Glycine 0.86+0.01 0.55%0.02 0.65+0.01 0.62+0.01 0.51=0.02
B-alanine 2.12+0.01 0.91+0.08 1.25+0.02 0.88+0.10 0.63+0.07
L-citrulline N.D. 0.01+0.01 N.D. N.D. N.D.
L-o~-amino N.D. N.D. N.D. N.D. N.D.
-n-butyric acid N.D.

L-valine 0.89+0.01 0.54+0.03 0.58+0.05 0.49=0.11
L-cystine 0.16+0.00 0.54+0.11 0.12+0.00 0.07£0.00 0.04==0.00
L-methionine 0.0440.00 0.06+0.02 0.11+£0.00 0.06%0.00 0.09=0.00
DL-allo—cystathionine N.D. 0.09%0.00 0.04%0.00 0.09+0.00 N.D.
L-isoleucine 0.68+0.00 0.03+0.00 0.45+0.01 0.53+0.01 0.32+0.01
L-leucine 0.34+0.00 0.39x0.00 0.92+0.03 1.14+0.01 0.719=0.00
L-tyrosine 0.58+0.01 0.87+£0.01 0.34+0.02 0.39+0.01 0.28=0.01
L-phenylalanine 0.760.01 0.30+0.00 ©0.53+0.01 0.68+0.01 0.58+0.00
L-alanine N.D. 0.52+0.01 N.D. N.D. $.09+0.08
DL-B-amio N.D. N.D. N.D. N.D. N.D.

isobutyric acid N.D.
homocysteine N.D. N.D. N.D. N.D.
Y-aminobutyric acid 0.73£0.00 N.D. 0.49+0.01 0.50+0.01 0.13+0.00
DL~(+)-allo- 0.18+0.04 0.29+0.00 N.D. 0.07x£0.06 0.07+0.01

d-hydroxylysine N.D.
L-ornithine 0.91+£0.02 0.66+0.01 0.57%0.01 0.57+0.00
L-lysine 1.394.0.07 0.49+0.02 1.38+0.02 1.22+0.06 0.67+0.01
L-1-methylhistidine N.D. 1.1340.03 N.D. N.D. N.D.
L-histidine 0.73£0.01 N.D. 0.60+:0.06 0.76x0.31 0.43+0.00
L-3-methyl histidine N.D. 0.50%0.01 N.D. N.D. N.D.
L-anserine N.D. N.D. N.D. N.D. N.D.
L-carnosine 0.18+0.32 N.D. N.D. N.D. N.D.
L-arginine 25.97+0.20 0.42+0.69  32.874058  25.13+0.09 5.72+0.17

Total amino acid 54.96 42.52 51.91 45.36 16.95

The data are given as mean+SD by three determinations. N.D.; not detected.
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