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Relationship between Ginsenosides and Mineral Contents
in Panax Ginseng Grown with Nutrient Solution
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Korea Ginseng and Tobacco Research Institute, Science Town, Dajeon, Korea

Abstract

Relationship between the contents of ginsenosides in root and minerals (N,P,K,Ca,Mg) in
leaf and root of and year Panax ginseng grown with solutions of various N,P,K levels
was investigated by simple, multiple and partial regressions. In root K,N, and P in decreas-

ing order showed significant negative correlation with each ginsenosides. In leaf K,N, and

P in decreasing order showed significant positive, negative and both correlation with root

ginsenosides, respectively. Relationship between K and root ginsenosides in the minus K plot
did not follow that in other plots. The ratios of K,N, and P, in leaf to root in decreasing
order showed positive correlations that were greater than in leaf or root. Mg was negatively
while Ca was positively correlated in root but these were reverse in leaf and always nonis-
gnificant in both parts. Ginsenoside Rd, Re and Rb, were most affected by mineral contents.

The effect of minerals on PT/PD was least.
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Table 1. Linear Correlation between ginsenosices and mineral contents in root of -P. ginseng grown
with solutions of different N,P,K levels.

Rg. Rg, Re Rd Re Rb, Rb, PT PD TS PT/PD

*% ok sokok ok * Fokk $ok sfokok sokcok Kok *ok

—.7368 —.7653 —.8723 —.9359 —.7683 —.6682 —.9005 —.8310 —.8574 —.8514 —. 7458

sk % ok * ok ok K% *ox

P —.5315 —.7575 —.7105 —.8403 —.6295 —.4871 —. 7523 —.7361 —.7111 —.7231 —.5301

ok sofok sk Fokok Sofok *% sokok okt sk Aokok *ok

—.8026 —.8560 —.9056 —.8866 —.9117 —.8191 —.8816 —.8950 —.9000 —.9019 —. 7187

Ca .0157 .4036 .2457 .4414 .2773 .1276 .3324 .3099 .3104 .3115 —.2731

Mg —. 4360 —. 1577 —.3634 —.2736 —.2113 —. 2211 —.2950 —.2786 —.2663 —.2718 .1790

*ok ok Fokok Fokokok Fok * Sk Fokok ook Kokok Hok

N-+P —.7340 —.7734 —.8734 —. 9413 —.7694 —.6660 —.9027 —.8352 —.8592 —.8541 .7426

*ok *ok Fokok sokokok Fok * Fokok Sk sokok ook ok

N+P+K —.7549 —.7965 —.8934 —.9540 —.7983 —.6939 —. 9180 —.8572 —. 8798 —.8753 .7445

Ca+Mg —.2769 .0838 —.1232 .0258 —.0095 —.0851 —.0386 —.0382 —.0300 —. 0331 —. 0096

n=g; Wik klk Sk ok Gignificant at p=0. 001, 0.01, 0.05 and 0.1

PT : Triol saponin; PD : Diol saponin; TS :PT-PD
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Table 2. Linear corrleation between ginsenoside in root and minerals in leaf of P. ginseng grown
with solutions of different N,P,K levels.

Rg. Rg, Re Rd Re Rb, Rb, PT PD TS PT/PD
N —. 2367 —.2783 —.4187 —.5633 —.2796 —.1891 —.5094 —.3474 —.4214 —.3964 .5050
P L1726 —.1784 . 0010 —. 1471 .0149 .1558 —. 0299 —.0722 —.0074 —.0308 —. 1450

* Kok *

K .5308 .4914 .6477 .7192 .4433 .3511 .6683 .5790 .5856 .5856 —.5065
Ca —.4593 —.4229 —.5056 —.4810 —.3675 —.2643 —.4289 —.4742 —.4049 —. 4315 .0427
Mg L0390 .0629 .2466 .3330 .2535 .2050 .3517 .1487 .3072 .2513 —.5503
n=8; ¥%, *: Significant at p=0.05 and 0.1

PT : Triol saponin; PD : Diol saponin; TS:PT+PD
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Table 3. Linear correlation between ginsenoside in root and mineral ratio in leaf/root of P. ginseng
grown with solutions of different N,P,K levels.

Rg. Rgy Re Rd Re Rb, Rb, PT PD TS PT/PD

otk sk skofok sokok sokok sk Sokok sokok sSolok Fokok
N L8774 .8423 .9021 .8669 .8389 .7668 .8525 .8925 .8583 .8741 —.5809
ok ok * * ok * * * *
P L7292 5498 .7293 .7035 .6274 .6180 .7264 .6601 .6989 .6878 —.6381
* * ok sofok * ok *%k sk *% *
K L7095 .6908 .8278 .8738 .6736 .5692 .8308 .7724 .7762 .7780 —.6313
Ca —. 1714 —. 4874 —.4416 —.6027 —.3746 —.1740 —. 4810 —.4536 —.4342 —.4430 .2445
Mg L2765 .1664 .4290 .4676 .3524 .3025 .4847 .3016 .4299 .3854 —.5682
Ca+Mg . 1425 —, 0788 .1855 .1597 .1448 .1764 .2239 .0598 .1909 .1444 —.4192
Sokk ok Fokok *odok *k sk sokok otk Fokok sokok %
N+P+K .8544 .8216 .9139 .9087 .8150 .7296 .8840 .3863 .8673 .8777 —.6292

‘n=8 3 Rk Bk Ok Sigpificant at p=0.01, 0.05 and 0.1
PT : Triol saponin; PD : Diol saponin; TS:PT+PD
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Fig. 1. Relationship between ginsenoside Rd in root and potassium in root and leaf of P. ginseng
grown with solutions of various N,P,K levels. Circled spot is minus potassium plot. Reg-
ression line in leaf does not include circled spot.
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Table 4. Linear correlation between ginsenoside in root and potassium in leaf and

leaf/root in P.

ginseng grown with solutions of different N,P,K Ilevels.

Rg. Rg, Re Rd Rc Rb, Rb, PT PD TS PT/PD

* ok sokk skokdok ok * gk *ok ok *okok *k

Leaf 0.732 0.786 0.926 0.959 0.860 0.740 0.959 0.869 0.923 0.907 —0.820
fok fok sokskck skokkck sokk Fok Sokokok *okok soksek *okok *k

Leaf/Root 0.796 0.840 0.959 - 0.977 0.916 0.791 0.968 0.915 0.951 0.942 —0.784

n=73; -K plot was eliminated ; ®®k bk ok % Significant at p=0. 001, 0.01,

0.05 and 0.1

PT : Triol saponin; PD : Diol spaonin; TS :PT+PD
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Table 5. Multple regression of ginsenoside contents with N,P,K, contents in p. ginseng root grown
with solutions of different N,P,K levels.
N P K C Re
Rg. —6.493x107* —1.825X10"* —0.0125 0. 9016 0.6719*
Rg: 4,479Xx1072 —90. 1546 —0. 1068 5. 6863 0. 8717%*
Re —3.459%x107® —0. 0530 —0. 0823* 6. 6215 0. 89gprk
Rd —2,.749%1073 —0. 0778%* —0. 0483%F* 3.4312 0, 9852k
Rc 1. 067x10"* —0. 0520 —0. 0906 4. 6205 0. 8597+*
Rb, 9.367x1073 —0. 0141 —0. 0820 4. 5702 0. 6737%
Rb, —6.693x1073 —0. 0950 —0. 1046 7.4521 0. 90647¥*
PT 0.400x1073 —0. 2083 —0. 2019%* 13. 2177 0. 8909*¥*
PD —9.582x107® —0. 4206 —0. 3259%* 20. 0853 0. 8878%¥%
TS —7.919x10°* —0. 4471 —0. 5274 33. 2917 0. 8939+
PT/PD 1.472x10°? —3.340Xx107° 8. 053*x10°? 0. 3854 0. 6029

n=8; *kkk ¥k *% *:Gignificant at p==0.001, 0.01, 0.05 and 0.1
PT : Triol saponin; PD : Diol saponin; TS:PT+PD
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Table 6. Partial correlation coefficient among ginsenoside content and N,P,K, contents in P. ginseng

root grown under different N,P,K levels.

Rg, Rg, Re Rd Re Rb, Rb, PT PD TS PT/PD
* sk sk %
N.P .6079 .4268 .7224 .8266 .5703 .5275 .7608 .6063 .6880 .6648 .6263
P.N L1025 .3984  .0979 .4997 .0751 .0736 .1828 .2522 .1309 .1793 .1242
sk

N.K .2841 .2786 .6006 .8289 .1872 .0576 .7033 - .4507 .5454 .5219 .4167
* * ok * % *

K.N .5294 ,6364 .7206 .6785 .7762 .6383 .6362  .6983 .7043 .7117 .3158

sokok * *

P.K L1944 . 6684 .6190 .9276 .3951 .0916 .6942 .6720 .6123 .6480 .2425
* sk sk Hokk *k ok xk ok Kk Sokok

K.P L7231 .8081 .8809 .9478 .8741 .7564 .8568 .8728 .8716 .8793 .6059

n=8; ¥k *kk *: Gionificant at p=0.01, 0,05 and 0.1

PT : Triol saponin ; PD : Diol saponin; TS:PT+PD
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