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Correlation Between Saponins and Ecological Factors of Paris polyphylla var. chinensis
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[ Abstract | Objective; To study on the relationship between saponins and ecological factors of different
habitats of Paris polyphylla var. chinensis. Method: The saponins ingredient of P. polyphylla var. chinensis from
different samples were measured by HPLC. Nine ecological factors including temperature, altitude, moisture and
light in different provinces were obtained from the ecological suitability database of the Digital Elevation Model and
ArcGIS software packages. The regression equation of the ecological factors and PGGR, polyphyllin VI, H, T and
V contents were established by SPSS 22. 0 software using principal component and partial least squares regression
method. Result: The total amount of VI, VI, II and I reached the minimum standard of 0. 6% in the 2015 edition
of Chinese Pharmacopoeia, the general quality of the herbs are higher growing in the Qingchuan, Hongya,
Bazhong in Sichuan province. Ecological factors, such as annual sunshine time, maximum air temperature in
July, average air temperature in July were a negative correlation with polyphyllin VI and PGGR, the minimum air

temperature in January and average air temperature in January showed a positive correlation with the two saponins
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ingredients. Annual sunshine time and maximum air temperature in July and average air temperature in July were a

positive correlation with polyphyllin H, T and V; elevation, relative humidity, annual precipitation, average air

temperature in January showed a negative correlation with the three saponins ingredients. Conclusion; The results

provided theoretical support for good quality cultivation of P. polyphylla var. chinensis.
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Table 1  Acquisition point information of Paris polyphylla var.

chinensis Jisy

No. =il %@ HE || No. 7 G A
1 PUJIAJE 104.058 31.246( 12

PUIEAE  103.036 29.666
2 PUjIlIRIk 103.258 30.402(| 13 pujijEd 106.770 31.850
3 IIRE 103.257 30.559( 14 pUJIEVT 107.210 31.920
4 pujide) 104.153 32.107|| 15 PRI 107.174 29.109
5 PUjilZzE 104.570 31.530|| 16 mEgihit 104.164 28.243
6 POJIIEZIN 103.930 30.980( 17 #HIdLEE  109.570 29.696
7 PUNIIESM 103.670 30.630( 18 WIHLEE  109.750 30.175
8 PUJIIFN] 105.210 32.580|| 19 ARG 110.560 27.126
9 PJIIRA 102.750 30.070( 20 JPE4:FE  110.321 24.033
10 PUJIS L 102,920 30.150( 21 J7P§&ME 106.550 24.780

11 Y% 102.814 30.370

2 AEEER
2.1 FERREAMOLSWED EHE RV
R -3-0-8-D-glu (1 —3) [ a-L-tha(1—2) ]-B-D-
glu(PGGR) , BB H, HERH VI, T2 1T,
HRERAF L, A E B, EELITV, KA HPLC
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Table 2 Climatic factors of Paris polyphylla var. chinensis from different habitats

No. EHR HE7 (ERORITA S HEm g Flpoks 7 Akl 7 AR 1 A &GR 1A
/C /m /% /h /mm /C /C /C i/ C
1 16. 4 657 81.0 1247.0 948.0 29.5 25.7 2.2 5.8
2 17.0 568 83.0 1107.9 1374.0 30.2 26.2 3.5 6.7
3 16.9 902 83.0 1 076.5 1299.0 30.2 26. 1 3.2 5.5
4 14.3 1015 79.0 935.6 917.0 27.9 21.6 -0.4 4.0
5 16.7 516 82.0 1 059.0 928.0 30.0 26.2 2.1 5.8
6 15.7 1020 82.0 1180.0 1 009.0 29.4 26.2 2.1 7.5
7 15.9 600 84.0 1161.0 1179.0 29.9 25.0 2.9 5.4
8 15.6 904 80.0 1292.0 785.0 30.4 25.5 0.2 4.7
9 16.3 1 025 70.0 860. 0 1271.0 29.4 21.7 2.8 5.0
10 16.7 771 85.0 949.0 1533.0 30.0 25.8 3.5 6.8
11 13.7 1 200 80.0 789. 4 1109.0 26.5 22.6 0.0 4.5
12 17.2 1092 82.0 1 006. 1 1 680.0 30.4 25.5 4.1 6.0
13 17.0 413 80.0 1462.0 1143.0 31.6 27.0 2.1 5.6
14 16.3 493 83.0 2 405.2 1.090.0 31.4 26.9 1.5 5.0
15 16.6 2 081 81.0 1 080.0 1103.0 32.1 27.4 3.6 6.3
16 16.2 900 81.0 952.0 970.0 29.9 25.0 2.6 6.3
17 15.8 619 81.0 1136.2 1447.0 30.9 26.4 1.5 4.6
18 16.9 1570 82.0 1.300.0 1397.0 32.1 27.6 2.6 5.6
19 17.1 842 81.0 1200.0 1315.0 32.4 28.0 1.9 5.3
20 16. 4 955 83.0 1169.0 1573.0 27.8 28.5 2.9 5.2
21 16.3 1026 83.0 1386.0 1275.0 29.0 25.0 4.7 8.9
3 HBRMOMH R4 B P EE R T MEA R
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Table 3 Content of saponins in Paris polyphylla var. chinensis from different habitats %
No. % PGGR A EikS EikS % EikiS Gk I+1 +
BV B H BV B BT BT BV VI + VI
1 0. 049 - 0. 065 - - - - 0. 005 0. 049
2 0.311 0.210 0.539 - - 0. 002 - 0. 004 0.311
3 0. 159 0.058 0.298 - 0.028 0.016 0. 082 0. 008 0.269
4 0.174 0. 009 0. 069 - - 0. 005 - 0.014 0.174
5 0.019 - - - - 0.001 - 0.014 0.019
6 0.397 0.518 0.313 - 0. 001 0.074 - 0. 004 0. 398
7 0.213 0.493 0. 801 0. 042 - 0.039 - 0. 001 0.255
8 0. 044 0.027 0. 148 0. 004 0. 089 0.167 0. 885 0.735 1.022
9 - 0.031 - 0.016 - - - - 0.016
10 0.033 0.031 0. 095 - - 0.076 - - 0.033
11 0. 103 - 0.028 - - 0.016 - 0.010 0.103
12 0.752 0.118 0.259 0.001 0.041 0. 005 0.021 0. 020 0.814
13 0.072 0.092 0. 108 0.193 0.078 0.192 0. 676 1.407 1.019
14 0. 040 - 0.062 0.003 0. 109 0. 066 0. 390 0. 547 0. 542
15 0.032 0. 005 0.035 - 0.071 0. 046 0. 409 0. 469 0.511
16 0.194 3.256 0.162 0.011 0. 006 0.532 - 0.018 0.212
17 0. 007 - 0.037 - - - - 0. 006 0. 007
18 0.033 - 0.032 - 0.019 - - 0. 002 0.051
19 0.117 - 0.053 - 0.002 0.003 - 0. 006 0.119
20 0.051 1.061 0.177 - - 0. 149 - 0. 006 0.051
21 0. 134 - - - - 0. 080 - - 0.134

T =7 SRR A TE R ARAS U BR AR i

x4 TEAFHEESEFURAPREIRISTBERBHFERRERBLERE
Table 4 Characteristic values,accumulated variance contribution rate,and feature vector of principal component analysis of Paris polyphylla

var. chinensis from different habitats

AL 1]
e JTETERE RIFACR
FHIE AR % % G PCCR G G wmH O gm% & Gl
VI 7 B H O BEFEV BENL #RE O BF] BV
R 1 3.29 41.15 41.16 -0.15 -0.06 -0.10 0.38 0.47 0.17 0.52 0.54
A 2 1.97 24.56 65.72 0.22 0. 68 0.27 0.12 -0.07 0.59 -0.04 0. 00
Ay 3 1.37 17. 16 82. 88 0.63 -0.22 0. 65 0.18 0.12 -0.28 0.06 0.08

x5 HLBERESETFEM Person HX R

Table 5 Person correlation coefficient between ecological factors of Paris polyphylla var. chinensis

A F X, X, X, X, X X X, X X,
X, 1. 000
X, -0. 141 1. 000
X, 0.251 -0.198 1. 000
X, 0. 131 -0.229 0.125 1. 000
X 0.435" 0. 094 0.281 -0.145 1. 000
Xe 0.677% 0.058 0. 040 0.392 0.081 1. 000
X, 0. 6627 0. 004 0.316 0. 407 0.296 0. 655% 1. 000
Xg 0.763% 0. 032 0.350 -0.135 0.554% 0.256 0.299 1. 000
Xy 0.491" -0.091 0.416" -0.079 0.174 0.099 0. 145 0.790% 1. 000

TP <0.01, 4 BEA ;D P <0.05, BEML,
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Yigw = —0.015X, +0.035X, - 0.212X, - 0.021X, +
0.115x, - 0.007X, - 0.087X, +
0. 028X, +0.019X,

Ypoer = 0.004X, — 0.043X, + 0.079X, — 0.128X, -
0.072X, - 0.113X, - 0.019X, +
0.080X, +0. 101X,

Yiyn = —0.051X, - 0.014X, - 0. 198X, + 0. 067X, -
0.065X, + 0.041X, + 0.020X%, -
0. 082X, - 0. 103X,

You: =0.111X, - 0.050X, - 0.025X, + 0. 164X, -
0.205X, + 0.222X, + 0.122X, -
0.22X, +0. 022X,

Vigy = 0.061X, - 0.060X, - 0.017X; + 0.254X, -
0.156X, + 0.206%, + 0.126X, -
0. 104X, - 0. 074X,

MEE BT VIA PGGR &y [0l )9 7 #2 0f DL A&
X, X X, Il E R 503 Rl , 2 B H e 5,7
Ham ], 7 A ¥R S A 2 VDA PGGR & i
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x6 EREFNTERVEEMER VIPE
Table 6 Variable importance in projection of polyphyllin

A EHEETT R RN ERRI

T woo PeeR Ty I v
X, 0.17 0.05 0.58 0.86 0.44
X, 0.40 0.53 0.16 0.39 0.43
X5 2.42 0.98 2.24 0.19 0.12
X, 0.27 1.57 0.76 1.27 1.84
X 1.31 0.89 0.74 1.59 1.13
X, 0.08 1.39 0.46 1.72 1.49
X, 0.99 0.24 0.22 0.95 0.91
Xy 0.32 0.98 0.93 0.17 0.75
X, 0.22 1.24 1.16 0.17 0.54
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