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Effect of Nitrogen Phosphorus and Potassium on Ginsenoside
Composition of Panax Ginseng Root Grown with Nutrient Solution
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Korea Ginseng and Tobacco Research Institute, Science and Technology Town

Daejeon, Korea

Abstract

Panax ginseng seedlings were grown in vermiculite with nutrient solution different
in nitrogen, phosphorus and potassium level. Ginsenoside contents of root were
investigated by high performance liquid chromatogram. Elimination or increase of one
of N.P.K. increased or decreased total saponin content. Nitrogen was most effective
(15.5% for-N to 8.9% for 3N) and potassium least. Similar trend was shown in
each ginsenoside. According to coefficient of variation in one nutrient treatment or
among all nutrient treatments ginsenoside Re was most insensitive to nutrient change
and also other environmental factors and Rd most sensitive. Diol content (PD) was
more variable than triol (PT) and variation of PT/PD was about half of them.
Variation of ginsenoside content by nutrient change had no relation with the
ginsenoside content. Similarity of ginsenoside pattern slightly decreased with the
difference of saponin content by nutrient change. Root weight was significantly small

only in tap water plot.
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Table 1. Effect of mineral nutrients on saponin contents(mg/g dw) and growth of
Panax ginseng root under sand culture.

L.S.D.
-N -P -K B 3K NPK 3NPK 3P 3N Mean Sd. F test
0.01 0.05
Total 15.51 14.72 14.65 14.09 11.72 10.35 11.02 10.13 8.85 12.34 2.70 0.01 4.10 2.99
a ab ab abc bed cd d d
P.D 8.92 8.25 8.40 7.82 6.39 5.74 5.95 5.52 4.47 6.83 1.72 0.01 2.58 1.89
a ab a abc  becd d cd d d
P.T 6.59 6.47 6.25 6.25 5.33 4.61 5.06 4.6l 4.38 5.51 1.07 0.05 1.92 1.40
a a a a ab b ab b b
PT/PD 0.74 0.78 0.74 0.80 0.83 0.80 0.8 0.84 0.98 0.82 0.11 NS 0.24 0.18
b b b ab ab ab ab ab a
Root weight 5.49 5.11 5.14 3.53 4.94 6.16 5.79 5.80 5.09 3.66 0.66 0.05 1.24 90.91
(g dw/10) a a a b a a a a a

B : tap water only, -P : no phosphorus, N.P.K : 70, 30,

59 ppm respectively, 3P : 3times

of p (90ppm), PD, PT : panaxa diol or triol saponin, ab, etc : The same letter indicates no
significance at p=0.05 by Duncan multiple range test.
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Fig. 1. Saponin content (solid line) and triol to diol (PT/PD) ratio (dotted line) in
ginseng root grown with various level of nitrogen, phosphorus and potassium

in culture solution.
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Table 2. Effect of mineral nutrients on the content (mg/g dw)

of ginsenosides in

Panax ginseng root under sand culture.

L.S.D.
-N -P -K B 3K NPK 3NPK 3P 3K Mean Sd Ftest — —
0.01 0.05
Rg 0.49 0.45 0.44 0.44 0.40 0.32 0.42 0.33 0.31 0.40 0.09 NS 0.133 0.182
a ab ab ab ab b ab b b
Rg;+Rf 2.28 2.50 2.29 2.20 1.77 1.44 1.70 1.45 1.46 1.90 0.50 0.01 0.884 0.646
ab a ab ab bc c be c C
Re 3.82 3.52 3.52 3.62 3.16 2.8 2.94 2.83 2.61 3.21 0.58 NS 1.191 0.870
a abc abc ab abc abc abc Ibec c
Rd 1.57 1.44 1.29 1.28 0-95 0.91 0.77 0.80 0.73 1.08 0.35 0.0l 0.528 0.386
a a ab ab be be c [ c
Re 1.79 1.74 1.8 1.70 1.34 1.15 1.30 1.23 0.96 1.45 0.36 0.01 0.547 0.399
ab abc a abc abcd d bed cd d
Rb; 2.01 1.94 2.13 1.99 1.66 1.43 1.76 1.48 1.16 1.73 0.38 0.01 0.636 0.464
a ab a ab abc cd ab  bcd d
Rb, 3.55 3.13 3.12 2.86 2.44 2.25 2.13 2.01 1.62 2.57 0.72 (.01 1.15 0.839
a ab ab abc bed  bed cd cd d

B : tap water only, -P : no phosphorus, N.P.K : 70, 30, 59ppm respectively, 3P :
of P, PD, PT : Panaxa diol or triol saponin, ab, etc

3 times
: The some letter indicates no signi-

ficance at P=0.05 by Duncan multiple range test.

Table 3. Coeflicient of variation (95) of ginsenosides in nutrient condition.

Rg: Rg;+Rf Re Rd Re Rb, Rb, PT PD PT/PD Total
Mean 17.1 18.8 14.4 185 14.1 13.2 17.6 14.1 14.9 10.3 13.6
Maximum 13.1 29.7 27.7 30.2 23.2 24.2 282 21.7 21.2 24.9 18.9
Treatment B 3N NPK -K 3N -P NPK 3K -K 3K -K
Minium 1.17  13.7 4.40 7.53 6.09 4.04 10.2 4.88 6.58 4.29 9.90
Treatment -N -P -N 3NPK NPK 3NPK 3K -N 3NPK 3P -N
All treatments 22.5 26.3 18.1 32.4 24.8 22.0 280 19.4 25.2 13.4 21.9
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Table 4. Effect of mineral nutrients on the ginsenoside pattern (simple correlation
coefficient) of Panax ginseng root under sand culture.

-P -K B 3K NPK 3NPK 3p 3N
-N 0.987 0.986 0.983 0.979 0.986 0.947 0.963 0.937
-P 0.991 0.989 0.979 0.974 0.957 0.962 0.952
-K 0.993 0.987 0.982 0.975 0.977 0.949
B 0.997 0.992 0.986 0.991 0.977
3K 0.996 0.990 0.996 0.981
NPK 0.978 0.992 0.972
3NPK 0.993 0.976
3P 0.984
Kusumoto, K., Yano, I. and Hayashi, T.:
e of Yakugaku Zasshi, 104 : 246(1984).
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