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Study on the Content Determination and Accumulation Law of Saponins in Paris Polyphylla Smith Var.
Chinensis (Franch.) Hara

FANG Jie, CHENG Wenliang, ZHOU Junmei, PAN Junjie, CHENG Wei, LYU Qundan, CHENG Kejun(Lishui
Institute of Agriculture and Forestry Sciences, Lishui 323000, China)

ABSTRACT: OBJECTIVE
chinensis (Franch.) Hara, determine the content of the main saponins in different cultivation years, age groups, cultivation modes
and provenances. METHODS The content of 5 kinds saponins(l, 1I, VI, VII, H) was simultaneous determined by HPLC.
RESULTS The total saponins in P. polyphylla Smith var. chinensis (Franch.) Hara were mainly composed of saponin VII and H,
supplemented by saponin VI, I and II. The content of saponins(I, II, VII) was significantly different among different cultivation
years rhizome, while it reached the standard of Chinese Pharmacopoeia 2020 Edition after 6 years old, 8-year-old rhizome was the
highest. The saponins(l, II, VII) content in 4a rhizome and 5a rhizome was significant higher than others, and it ranged from 0.354%
to 0.765% in different cultivation modes, from high to low as follows: coniferous forest>bamboo forest>broadleaf
forest>greenhouse. In different provenances, it ranged from 0.592% to 0.741%, reached the highest level in Qingyuan Baikan, and
was slightly lower than the standard of Chinese Pharmacopoeia 2020 Edition in Sanming Fujian. CONCLUSION  There are
remarkable correlations among saponins accumulation amounts and cultivation years, age groups, cultivation modes and

To analyze the accumulation law of saponins during growth in Paris polyphylla Smith var.

provenances, which can provide reference for the artificial culvication of P. polyphylla Smith var. chinensis (Franch.) Hara.
KEYWORDS: Paris polyphylla Smith var. chinensis (Franch.) Hara; saponins; HPLC; accumulation law
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39~49 min, 44%—47%A; WK 1.0 mL-min'; £F
TR 30 °C; SHFEARFCA 10 uLs KRR 203 nm.,
2.1.2 XTSRS A REE S R L
EHER O, EARE VI, EEEH VIL &
PR A 227 2024 4F 1 F 45 41 345 2 1

PERAT H O MR A IS, N RS, IR RE A,
43 50 R W BE R 0372, 0.296, 0.333, 0.630,
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AT R i A VREE HE, R A v B A S
0.053 2, 0.147 8, 0.0476, 0.090 1, 0.1148 g'L
(TR XoF R AL

2.1.3 BB AEIR FEATE 40 C MR T
fe A i, MR, i 100 B, REE AR
WA 0.5¢ T 10mL =i, A 75% ZFE4mL,
F 60 °C, 53 kHz B 4LHE 60 min, JEid, JERE
T 10 mL b 25 g Hom 75% LB 4 mL,
FCE IR, AR S EOE S A 60 min, JEIE, i
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214 EEMEHE A 2117 TEOELEFT,
3 ST IBOR R VA ORI A S S A T v, A5 3
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I-EARE R VI 2-EE R H; 3-EHERH VI 4-EBERT G
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Fig. 1 HPLC chromatogram of reference substances(A) and

typical samples(B)

1—saponin VII; 2—saponin H; 3—saponin VI; 4—saponin II; 5—saponin I.
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10 A b ME 2% 28465 I B (limit of detection, LOD)
€ 1 FR (limit of quantification, LOQ), %55 Ul
* 1,
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F1 sH2EdEERESL. LODE LOQ
Tab. 1  Calibration curves, LOD and LOQ of five saponin
reference substances

EY T if 28 r SMEER/ug LOD/g LOQ/ng

HEERHVIL ) =276.58x-3.89  0.9990 0.090~2.251  26.2 40.6
THEEH ) =359.93x +4.83 0.9999 0.115~2.870 529  143.1
HEEAFVE p=310.25x+1.72 1.0000 0.047~1.190  36.5 60.8
W ) =265.69x+0.60 1.0000 0.148~3.694  46.5 83.4

AR y=314.66x2.44 09998 0.053~1.330 368 98.9

2.1.6 U EROKE % B L E F X IR W%
“2.1.17 WM&, RRRIEFE 10 L, HE
FE 6 W, MAFEMEI VII, H, VIL 11, 1 By
T RSD H 4351 0.20%, 0.23%, 0.43%, 0.31%,
0.65%(n=6), FHUFHIE RIT.

2.1.7 EEMRE AEEIRIE AR 6 17,
Fie “2.1.37 U753 oM i 256 Atk o
Fie “2.1.17 WUF g, BREERE 10 uL, 4
ST 6 4 A3 i W RS R VILL H. VI
I, T#HAT & e, W75 RSD 73 518 0.29%,
0.35%, 0.49%, 0.81%, 0.83%, FHH LAY HE L
PER A

218 faErEils WM RE W 1y, 1%
“2.1.17 WUR g S, BIREERE 10 pL, 43l
160, 4, 8, 12, 16, 20, 24 h L, WHR ST
WP EMET VI, H, VI, I, TEEFIE, I
% RSD 43 9l A 1.36%, 0.90%, 1.34%, 0.59%,
1.06%, 455 3 B 7 WA 24 h N R 1
Bt

2.1.9  JnAE RN E RS R % PR R R — HEAE A
6 1, B2y 025¢g, /HEEIMAERE LT VI
0.9683 mg., HAEREF H0.5646 mg, FEAERIT VI
0.0322 mg, HFAERAF 110.0620 mg, FAERAF 1
0.399 8 mg, % “2.1.3” Wi N Jy kil & bt i A ,
WAREMS S VIL, H, VI, I, TFEEhnAE R
FIH 99.5%, 100.7%, 99.9%, 99.6%, 100.7%,
RSD 4394 1.60%, 0.92%, 1.13%, 1.03%, 1.55%.
2.2 FEAIE

221 ARFFEIGAEBR AL AR 28 B AT & 1Y LR
AT FER AR IE X H A HIBE LI 4 54 6 4F
L SARARIRE RS 12 D Ekk, RERS T
Ve, e “2.1.3 7 BT J5 ka3l il g HE
Fie “2.1.17 WUT 3 S5 000 AR i b SR A
VII, H, VI, I, I & &, &3 REL,
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B2 SEHRE 1~5a

Fig. 2 1-5a rhizome of P. polyphylla Smith var. chinensis
(Franch.) Hara
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=2

TRREERREFER TN G E

Tab.2 Contents of saponins in the samples collected in different cultivation years %
NG HAFVII HAH HAFVI B L=NED | HAFVIHIH SR
HEE 0.496+0.005* 0.119+0.004* 0.000+0.000* 0.013+0.001° 0.000+0.000* 0.509+0.006° 0.627+0.007
64 0.577+0.004° 0.241+0.002° 0.017+0.001° 0.008+0.000° 0.031%0.001° 0.617+0.005" 0.875+0.005°¢
84 0.614+0.008¢ 0.165+0.001° 0.018+0.000¢ 0.009+0.000° 0.032+0.001° 0.654+0.008¢ 0.837+0.008"
TE: ARSFRFROREF B GE L(P<0.05),
Note: Different letters indicated statistically significant differences(P<0.05).
R"I LERTFAKBETERETNEGE
Tab.3 Contents of saponins in the samples collected in different age groups %
fiiIha BIFVI BIFH BIFVI BT BATI BAFVIIHIH SPpR T
Ll B 0.330+0.005" 0.424+0.006° 0.017+0.002* 0.000+0.000° 0.000:£0.000° 0.330+0.005" 0.771+0.013°
2aib Bt 0.519+0.008° 0.292+0.012% 0.021+0.008" 0.037+0.000° 0.000+0.000* 0.556+0.009° 0.869+0.013°
Salb Bt 0.292+0.006 0.386+0.022° 0.021£0.001* 0.000+0.000* 0.000+0.000° 0.292+0.006 0.700+0.027¢
4aify Bt 0.663+0.006° 0.459+0.009¢ 0.012+0.000* 0.038+0.001° 0.213+0.001° 0.914+0.007¢ 1.384+0.015°
Saii B 0.648+0.035¢ 0.397+0.025" 0.020+0.006* 0.041+0.000° 0.196+0.003" 0.885+0.035¢ 1.302+0.024¢
H: ARIFEFOR 2R BA G4 5 L (P<0.05),
Note: Different letters indicated statistically significant differences(P<0.05).
R4 TRBRERATHEMRIFTERETNEE
Tab. 4 Contents of saponins in the samples collected in different cultivation modes %
AN H A v HFH BHVI AL B VI SFhEA
K 0.354+0.002° 0.227+0.001° 0.000+0.000° 0.000+0.000° 0.000-£0.000* 0.354+0.002° 0.581+0.004*
BRIk 0.717+0.009° 0.177+0.003° 0.00040.000° 0.009+0.000° 0.03940.001° 0.765+0.009° 0.942+0.012°
(L g 0.376+0.001 0.438+0.007° 0.00040.000° 0.009+0.000" 0.034+0.000° 0.419+0.001° 0.857:£0.005"
Pk 0.615+0.009° 0.544+0.017¢ 0.058+0.004° 0.000+0.000° 0.000+0.000" 0.615+0.009° 1.217+0.023¢
T ARRFRFOR 25 BA Gt 5 L (P<0.05),
Note: Different letters indicated statistically significant differences(P<0.05).
RS TEFHEEHREIFEREFHEE
Tab.5 Contents of saponins in the samples collected in different provenances %
NCih: JBAFVIL BIH BHVI B A SEAFVIHIH 5P
= 0.524+0.000° 0.526+0.013¢ 0.026+0.002° 0.020+0.000¢ 0.048+0.002¢ 0.592+0.002° 1.144+0.016°
pANLE7 0.589+0.011° 0.470+0.017° 0.022:£0.004" 0.028+0.000° 0.098+0.001¢ 0.715+0.011¢ 1.206+0.021¢
BEPEIL 0.609+0.004° 0.574+0.008° 0.024+0.000" 0.009+0.001° 0.048+0.001°¢ 0.667+0.003° 1.264+0.005¢
WL PRTT(fi7 i) 0.717+0.009° 0.177+0.003* 0.000+0.000* 0.000+0.000* 0.000+0.000* 0.717+0.009¢ 0.894+0.012°
WHLPIT(AK) 0.693+0.005* 0.289+0.002° 0.020+0.001° 0.010+0.000° 0.038+0.001b 0.741+0.006° 1.050+0.006°
BT ISR O\ER) 0.615+0.009° 0.544+0.017¢ 0.058+0.004° 0.000+0.000° 0.000+0.000° 0.615+0.009" 1.217+0.023¢
T ARRFREFIR 257 B Gt 5 L (P<0.05),
Note: Different letters indicated statistically significant differences(P<0.05).
T E 25 #2020 4FRRBLE B9 0.60% 0 FR1E, 84F 3.2 MEHEMEMZE 1SalRBPRESENIE

A AR R SAPEE (VIO Ho VIL I DAY
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FRdfE . SHAPREFT (VII, H, VI, I, )& =FE
0.581%~1.217%, PP [AIH & 25 HA ST
=9
3.4 A Hb AR AR R BT O Y LA AT

A= AR B R ZE T B B AT A
25, R (VIL I, )& RALE 0.592%~
0.741%, H T EHIR & B, fma —=mHe
S, WS b E 25 2020 AR AARE, VL
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AR RE R A —E 225, ARG i
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4 g

Az AT B SR 5 M A R 2 b T A A OC e 1A
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