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Table 1 Geographical locations and meteorological factors of the sampled provenances of Paris polyphylla var. chinensis

I AE
; o SEREME SBRTAKE WRRIAMER  FREKE O REN
o E N HEIR HE I %5
; . X Annual mean  Mean temperature ~ Mean temperature Annual Frost free .

Provenances Longitude Latitude Elevation/m . . S & a e " Sunshine
temperature/°C of July/°C of January/°C precipitation/mm  period/d hours/h

TR 114.98 31.55 603 12.50 24.50 —-0.40 1287.0 222 2012.0
WALE & 111.07 31.11 991 12.14 22.94 0.14 1138.0 295 1215.6
HERAH 117.80 30.25 388 17.37 27.17 6.87 1126.6 210 13333
ZRARI] 117.62 30.10 216 15.16 26.86 3.56 1781.4 232 1816.6
WIFTRE SR 109.67 28.87 183 16.90 33.00 5.30 1 400.0 243 1 440.0
YLV EI, 115.73 27.83 149 15.82 28.92 4.72 1552.1 274 1935.7
YLFH 114.54 27.62 348 15.78 32.48 4.38 1615.0 270 1624.0
JRiEE N 110.69 26.06 813 12.79 24.59 4.49 1761.1 300 1307.6
M EES 114.58 25.34 326 18.61 28.11 7.71 1511.0 280 1810.7
JTARIEM 112.63 24.94 520 17.22 26.52 6.92 1 600.0 275 1510.6
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TR (mg) MEEAER, fEfREMZ, #1558
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Fig.1 The HPLC chromatography of phloridzin and
trilobatin in Paris polyphylla var. chinensis. sample
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Table 2 The difference of main medicinal active constituents contents of Paris polyphylla var. chinensis from different provenances

21F Saponin/(mg-g ")

. B .
ARt Phenolic acid/ Hifii Total flavone / LT
Provenances = (mg-g™) =E B BHEI BEAFVI AV
(mg-g=) Ukl gmpait s Saponin I Saponin I Saponin VI Saponin VI
(T +IT+VI+VID po po PO PO
THEHE  2.824+0.747 be 0.990 + 0.316 abc 0.107+0.058f  0.107+0.058b  0.000 = 0.000 ¢ 0.000+0.000b  0.000 = 0.000 ¢
WALEE  3.186+0.895 be 1.128 +0.275 abc 0.690+0.252 ef 0.025+0.030b 0.244+0.138cd  0.008+0.022b  0.414+0.210 de
ERAKE 3.090 +0.824 be 1.363 +£0.576 ab 2.868+1.776de  0.684+0.596b 0.598 £0.650 abc 0.088+0.117b  1.497 + 1.756 cde
ZHART]  2.045+0.991 ¢ 0.780 +0.199 ¢ 9.494+2739a  0.008+0.017b 0.266+0.180bcd 0.051+0.043b 9.170+2.629 a
WIFETRF IS 2.743 £0.598 be 1.437+0.661 a 6.597+1.100bc  2.106£2.684a 0.646+0.586ab  0.521+0.858a 3.324+1.623 ab
PEEIN  2.167+0.753 be 0.977 + 0.205 abc 7399+3.382ab 0.035+0.035b 0.235+0.065cd  0.004+0.011b 7.123+3.356a
P4 E 1.718+0.303 ¢ 0.893 + 0.234 be 4478 +2.665cd 0.102+0.088b 0.325+0.147bed 0.243+0.388b  3.807 +2.177 ab
IR 5.436+2.579a 1.457+0.522a 0.806+0.521 ef 0.682+0.544b  0.000 « 0.000 e 0.000£0.000b  0.123+0.080 ¢
PifE+F  2.000+0.480 c 0.992 + 0.309 abc 5207+2219bc 0.366+0.274b 0.640+0475ab  0.074+0.142b 4.128+2.057b
JUREMN 3.594+1.318b 1.395+0.424 a 5205+ 1.968bc 1.811+1.652a 0.715+0.402a 0.042+0.039b  2.639 +2.903 bed
¥IME 2.964 + 1.569** 1.125 + 0.430%* 4.041 £3.706**  0.491 £0.967** 0.326+0.391%*  0.068 +0.215%* 3.155 + 3.690%*

VE R EAE T ME + brdEZE . HDuncanikidf 17 2 B HUEL.

ZERANRE (> 0.05), ** TR ZEFREE (P <0.01).

RS AR

B RN M) 22 5 2.3 (p < 0.05), [RIFZIARA AHIF /s

5 RN 1]

Note: The data in the table are average and standard deviation(Mean + SE). Multiple comparison was carried out by using Duncan method, The data with
different small letters in column means significant difference(P < 0.05), The data with same small letters in column means unsignificant difference (P > 0.05),
**means extremely significant difference (p < 0.01).

BUNHIBARB| BEKF (P>0.05) (BAEEESR & B 1 526 I &EEPEIEMC, s

TOADCHE, AR S ESAESRA T AR, B B T SRR S A VIR A AR DG b 2%
HVS S AEY BN R B — R IEA G K7, Setr S e i IHCREC 0.941, UiHLE
(%£3), RS R I R IEASE . HE SR herE pAr
23 HERREZEAMEUERSSER/XSN RAEIRIRBN R E K, (HEBRR S S S

M 4 ATLGE I, ARERRZEP B S AR SRS R IE R SRS BT E AR

Tk, BAF L SR IS RAMSCE R, HAH B TR, B T 5 IR EAHCE,

FRB N 0753, 0.777 F10.637, UiEHAE T B 24 ARMBLERGARDSERESWT
WA BRSBTS S, RS es 1 & PUIAEE AR ZE RO PR R LR S M REE

F3 EERIREYBEURS SFEMSEESEFRIESR

Table 3 Correlation analysis of main medicinal active constituen and ecological factors of Paris polyphylla var. chinensis

= g EXIR TR AR EHRETE OGRS A H R

H E N %7 )

It Loneitudegitude Latitude Elevation/ Annual mean Mean temperature Mean temperature Annual Frost free  Sunshine

ems SIFIEFIGE LATGD e temperature/ C of July/C of January/°C  precipitation/mm period/d hours/h

KR Phenolic acid -0.522 -0210  0.662* —0.426 -0.531 -0.039 0.070 0.335 -0.591

JA 3K Total flavone —0.587 -0.269  0.298 0.087 —0.058 0.331 —0.204 0.113 —0.708*

B2 1F Total saponin 0.328 —0.228 —0.840** 0.602 0.582 0.466 0.504 -0.162 0.375
FBFF 1 Saponin I —0.535 -0.376 —0.151 0.429 0.348 0.48 0.010 —-0.050 —-0.39
23 11 Saponin I —0.007 -0.379 —0.428 0.877** 0.467 0.752* -0.159 —0.135 -0.213
Y2 VI Saponin VI -0.375 -0.004 —0.458 0.388 0.821%** 0.247 —-0.049 -0.215 —0.194
Y2 VI Saponin VI 0.494 -0.107 —0.766** 0.415 0.428 0.280 0.535 —-0.131 0.515

VE: * RIORTE 0.05 7KFCUD ERZFAIE. ** ££ 0.01 ZKFCRID_EAR B, FFE.
Note: * means significant correlation was found at 0.05 level (2-tailel). **means significant correlation was found at 0.01 level (2-tailed), the same as
below.
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Table 4 Analysis of correlation between main medicinal active constituent of Paris polyphylla var. chinensis

T H SR bS] R BT T BRI FBAFVI ARV
Items Phenolic acid Total flavone Total saponin Saponin I Saponin I Saponin VI Saponin VIl
K Phenolic acid 1 0.753* —0.568 0.324 -0.273 -0.259 -0.63
S Total flavone 1 -0.339 0.777** 0.318 0.254 —0.588
S EFF Total saponin 1 0.146 0.425 0.321 0.941%*
21 I Saponin I 1 0.637* 0.597 ~0.190
21 11 Saponin 11 1 0.467 0.165
23F VI Saponin VI 1 0.085

F2FFVI Saponin VI

1
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Fig. 2 Cluster Analysis of phloridzin and trilobatin and

total saponin contents in Paris polyphylla var. chinensis of
different provenances
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Geographical Variation and Correlation Analysis of the Main
Bioactive Components of Paris polyphylla from Different Provenances

ZENG Ping-sheng, LI Yue-qiao, ZHOU Xin-hua, YAO Jia-bao, PAN Wen-ting, XIONG Guang-kang

(Experimental Center for Subtropical Forestry, Chinese Academy of Forestry, Fenyi 336600, Jiangxi, China)

Abstract: [Objective] To clarify the geographical variation of main medicinal components of Paris polyphylla, and
provide data for the utilization of germplasm resources and site selection of raw material forest base of P. polyphylla.
[Method] The contents of total phenolic acids, total flavonoids, saponin I, II, VI and VII in rhizomes of 10 P. poly-
phylla provenances from 8 provinces of China were determined and analyzed. [Result] There were significant differ-
ences in the contents of total phenolic acid, total flavonoids, saponin I, II, VI and VII in rhizomes among these
provenances. The variation range of total phenolic acid content in rhizomes among provenances was 1.718-5.436
mg-g '; the variation range of total flavone content was 0.780-1.457 mg-g '; the variation ranges of contents of sapon-
in I, I, VI and VII were 0.008-2.106 mg-g ', 0.000-0.646 mg-g*, 0.000-0.521 mg-g ', and 0.000-9.170 mg-g '. The
content of total phenolic acid in rhizome of P. polyphylla was positively correlated with the altitude of origin, the
content of saponin I was positively correlated with the average temperature of January, and the content of total
flavone was negatively correlated with the sunshine hours of the whole year, and the content of saponin VI was negat-
ively correlated with the altitude. There was a highly negative correlation between total saponin and altitude, a highly
positive correlation between saponin II and annual average temperature, a highly positive correlation between sapon-
in VI and the average temperature in July, a moderate positive correlation between total phenolic acid and total
flavone content, between total flavone and saponin I content, between saponin I and saponin II content, a highly pos-
itive correlation between total saponin and saponin VII content. Cluster analysis showed that the 10 provenances
could be divided into three groups: low phenolic acid, low flavone and high saponin groups, high phenolic acid, high
flavone, low saponin groups and middle phenolic acid, middle flavone and middle saponin groups. [Conclusion] The
provenance from Guilin of Guangxi Zhuang Autonomous Region is a elite provenance with high phenolic acid and
high flavone, and the provenance from Qimen of Anhui Province is a elite provenance with high saponins.

Keywords: Paris polyphylla; provenance; polyphyllin; bioactive components; geographical variation
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