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Relations Between Morphology and Saponin Synthesis of
Cultivated Ginseng in Different Growth Years

MA Rui,JIN Wenqi, FENG Kai, CHEN Wei, JIANG Rui,SUN Liwei
(Chemical and Biological Engineering College,Beihua University,Jilin,Jilin 132013)

Abstract; Taking cultivated ginsengs in different growth years as experimental materials,of which root biomass and root
weight and longer were measured, the change on the grow process at the morphological level was described. Then the
content and composition of ginsenosides of cultivated ginsengs in different growth years were tested by ultraviolet
spectrophotometry and high performance liquid chromatography and the activities of the key enzymes related to
ginsenoside biosynthesis were detected by enzyme-linked immuno sorbent assay (ELISA). The results showed that the
changes of fibrous root weight and length were the largest with the increase of growth years. There was a positive
correlation between the growth years and the content of ginsenosides and between the growth years and the activities of
farnesyl diphosphate synthase(FDPS) ,squalene epoxidase(SE), squalene synthase(SS)and cycloartenol synthase(CAS).
This study preliminary found the relationship among the morphological changes,ginsenoside biosynthesis and the growth
years of cultivated ginsengs. It provided theoretical foundation for the traditional ginseng quality evaluation in
morphology.
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Table 1 Information of the samples

RS R4 SRAE T RS R& SRAE T
1 K& 2010-08 14 K& 2010-10
2 ER 2010-08 15 ER 2010-10
3 EE 2010-08 16 EE 2010-10
4 Kt 2010-08 17 Kt 2010-10
5 RE 2010-08 18 RE 2010-10
6 e 75 2010-08 19 e 75 2010-10
7 PO S * 2010-08 20 PO S * 2010-10
8 FI 2010-08 21 FI 2010-10
9 il 2010-08 22 il 2010-10
10 T 2010-08 23 T 2010-10
11 e 2010-08 24 e 2010-10
12 KB 2010-08 25 KB 2010-10
13 FoMRIS* 201008 26 FeNL U * 2010-10

Bt BB

Note: * means wild S. divaricata.
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Table 2 Contents of polysaccharides of S. divariata and pH,hydrolysable nitrogen,available phosphorus,

potassium, total nitrogen,organic matter of the soils

iR e Zh/ % pH BB N/(mg+kg1)  HHMP/(mgekg™D) HBK/(mg+kg™) 2 N/(g+kg™1) HHLF/ (g kg™1)

1/14 3.1/2.6 5.5/5.3 117.0/121. 1 241.9/293.8 210.6/163. 4 2.7/2.3 19.4/20.9

2/15 3.2/3.0 5.7/5.6 138.5/176.7 102.6/175. 1 209.3/127.5 3.7/3.3 39.2/11.1

3/16 1.7/1.9 7.5/7.9 136.1/74. 1 52.3/35.0 151.1/116. 8 9.1/6.2 15.6/14.7

4/17 5.0/3.4 7.8/8.1 55.9/49.0 27.0/37.3 136.0/61. 8 2.2/1.7 12.5/34.0

5/18 2.5/4.6 7.9/7.5 63.9/120. 6 30.1/21.3 61.1/47.9 2.7/1.9 14.0/12.2

6/19 2.8/2.6 8.0/8.2 97.7/101.7 38.8/33.3 241.1/141. 4 2.5/2.7 20.2/18.1

7/20 3.5/3.5 6.3/6.0 150. 8/139.9 44.5/46.0 140. 5/110. 9 8.6/8.9 62.9/66.8

8/21 3.1/3.0 8.0/8.0 163.4/154. 8 18.7/13.9 135. 4/170. 8 3.0/2.7 38.8/42.2

9/22 3.2/3.1 5.8/5.8 139.2/140. 3 57.8/62. 4 69.7/75.4 1.5/1.3 44.5/50. 6

10/23 5.3/2.0 6.8/6.5 159.3/132. 8 10.6/19.1 111.4/143.9 3.3/3.3 38.3/51.9

11/24 3.0/2.7 8.1/7.7 94.6/86.2 13.5/9.8 248.6/255.3 2.5/2.3 16.0/22.1

12/25 2.3/3.4 7.8/8.3 197.7/135.1 20.2/13.1 177.7/107. 6 3.2/3.0 41.8/46.0

13/26 4.3/1.6 5.9/6.0 488.8/434.3 349.2/384.8 400. 7/417. 4 7.9/7.9 185.7/202. 3
B, EHREREY, K LRI NESHERNE  BETEHH —ERAMAXEHRT 8 ARBIXSE&
MR . B SRR L RSP TR W BRI, £

KIKWHART 10 AMPBIRZSHESREES HE  EEFROZEHTRE MR HIH 2, B 80 Z R
MK A RZETE0.01 K P LR BEMFAREE 1 P22 pH IAEN 7T R B X B KL 08 & 2
PRI R—B0 , 5K N & NGEM P XA E  REIesEsEmHiEm.

Y=-3.4E-0.007.X°-0.052.X+6.188 Y=0.026X°-0.283X>+0.481X+3 236 Y=-4.3E-0.006X*+0.01.Y>-0.05.X+3.673
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1 10 ABRRELES NEE K RBIRSEXN SESENZMN
Fig. 1 Effect of total nitrogen,available potassium,organic matter in rhizosphere soils of S. divaricata collected in

October on the polysaccharides content

x3 BRIRER LA FERRES SHESENHEXSTH
Table 3 Pearson correlation analysis between the chemical properties of rhizosphere soils and the polysaccharides
HRBR L HE IR 1% pH THOKM N SR TR P SR TR K S TiE4e NERE TR AR

—0.39

KM N AR
—0.43
—0.66* * 0.73*% *

HHEER P A
—0.66* * 0.75% *
—0. 20 0.70% * 0.72%

TR K S
—0.21 0.70% * 0.65* *
—0.21 0. 50 * 0.33 0.32

T4 NERE

—0. 25 0.50% 0.33 0.44
—0.45 0.97% * 0.73* * 0.66* * 0. 50*

A S

0.90* * 0.62% * 0.76* * 0. 60 * 0. 60 *
—0.24 0.22 0.16 0.10 —0. 13 0.32
By XL Wl it
0.19 —0.40 —0. 44 —0.66* * —0. 37 —0. 44

% P<0.01,* P<0.05,% 147 0% H 8 A MEER 58 278K A 10 AR .
Note: * * P<C0.01, * P<C0.05,the first line data were sampled in August,the second line data were sampled in October.
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Effect of Rhizosphere Soil Chemical Properties on Contents of Polysaccharides in
the Root of Saposhnikovia divaricata

SUN Jingbo' ,ZHANG Qiuju’ ,ZHANG Lianxue®
(1. Pharmaceutical College of Beihua University, Jilin, Jilin 132013; 2. College of Life Science, Tonghua Normal University, Tonghua , Jilin
134002; 3. College of Chinese Medicinal Materials,Jilin Agricultural University ,Changchun,Jilin 130118)

Abstract: Taking Saposhnikovia divaricata as test material ,water extraction and alcohol precipitation method was used to
extract polysaccharides in Saposhnikovia divaricata (S. divaricata) and the content of polysaccharides was determined
by phenol sulfuric acid ultraviolet spectrophotometry. According to standard of China,the pH,rapidly available nitrogen
(N) , phosphorus(P)and kalium(K) ,total nitrogen and organic matter contents in rhizosphere soils of S. divaricata were
measured. The effects of rhizosphere soil chemical properties on the contents of polysaccharides in S. divaricata collected
from different regions in different harvest times were analyzed with SPSS 13. 0 software. The results showed that the
contents of polysaccharides in the roots of S. divaricata were significantly different with different collection regions and
times. Only the polysaccharides contents of S. divaricata collected in October showed a significantly non-linear correlation
with the rapidly available K content in the rhizosphere soils(P<0. 05). The pH and hydrolysable nitrogen content with
the content of available phosphorus, the hydrolysable nitrogen and available phosphorus contents with the available
kalium content,and the hydrolysable nitrogen and available phosphorus contents with the organic matter content were
significantly correlated(P<C0. 01). The correlation of available kalium with the organic matter changed with the change of
the collecting time, in which the differences in August (P<C0. 01) and October ( P<C0. 05) were significant. Significant
correlations of the hydrolysable nitrogen and organic matter contents with the total nitrogen content were found (P<C
0. 05). The polysaccharides contents of S. divaricata collected at different harvest times could be affected by the different
rhizosphere soils,especially those collected in October were significantly influenced by the available potassium content of
soils. The content optimization and stability of nutrients in the soil could improve the productivity of polysaccharides in
the S. divaricata.

Keywords : Sa poshnikovia divaricata ;polysaccharides;rhizosphere soil ;correlation
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