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Quality Evaluation of Paris polyphylla var. yunnanensis and Accumulation Law Analysis of Its Steroidal
Saponins FENG Li-li, ZHANG Lin, LI Hai-feng", ZHANG Cheng-gui ( School of Chemistry and
Pharmaceutical Sciences, Dali University, Dali 671000, China)

[ Abstract ] Objective: To investigate quality differences and accumulation law of steroidal saponins
within Paris polyphylla var. yunnanensis, to provide a basis for quality evaluation and quality germplasm screening
of the medicinal material. Method; UPLC was employed to determine contents of polyphyllin T, I, VI and VI
from roots, stems and leaves in the same population of P. polyphylla var. yunnanensis. UPLC fingerprint of
different parts was established, quality differences of P. polyphylla var. yunnanensis and its accumulation law of
steroidal saponins were analyzed. Result; Contents of total saponins from roots and leaves in the same population
of P. polyphylla var. yunnanensis were more than 0.6% . There were significant differences about contents of
polyphyllin T, II and VI, but polyphyllin VI showed no significant difference. Five common peaks of UPLC
fingerprint were selected in roots, stems and leaves, similarity of characteristic peaks were above
0.753. Conclusion: Polyphyllin [, I, VI and VI are synthesized, stored and distributed in the chloroplasts of
green plants, then transported down by stems and majorly accumulated in leaves and rhizomes at last,
accumulation law of total saponins content in different parts is leaves > roots > stems. There are large differences
about contents and species of main active ingredients among roots, stems and leaves of P. polyphylla var.
yunnanensis.

[ Key words ] Paris polyphylla var. yunnanensis; total saponins; quality evaluation; accumulation of

active ingredients; polyphyllin
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6 m, 28 K H A B Eh I8 [ H iR S E N 11 S RHE Y =
H # Paris polyphylla var. yunnanensis , %45 RN H
R
2 AEEER
2.1 EEMEMRZE K R SR R T
2.1.1 @4 Thermore C B i% 4 (4.6 mm x

<42 .

250 mm,5 wm), i sh A LM (A)-7K (B) Bh B Uk M
(0 ~40 min,30% ~60% A;40 ~50 min,60% ~30%
A) K Y% K 203 nm, #1330 CL i 1.0 mL-
min ', gEAEHE 10 L,

2.1.2 XFRRARIE W AHIE S BIOKG  AR HCE B R
1,1, VI, VI 5.280,3.020,1.980,2.090 mg, &
TR — 10 mL &b, o A B s i O 7 B 22 20 B, 4
A1 ARG X BRI 4 CURFRRAETRE
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SO A ZE v A AT I o S AR T A B R
S1,S3,S6 AR =5 rp M A VI o I 2 (5 A
i AR LA AR S AR ZE TPz o B i G B 2 R R
S4,S5 MY ZE op H A AT VIA A R e T b R
mb, B S2,S4,S5 Ab, HAh A 5 AR 25 b R R VIS
B %S B R S1,97,89 25 b A sy A ik B

v AR, ELH R AR 2R R R g
BEES,

2.2.2 JEBERNZET 4RSS ILE HEE
ANEEESZE P EAE R T, I, VI, VI & &0 g
2o AR O AMER R AR B AR LA
i 86,88 ,S9 R E R AT 1T & Ak B3 R T Al
FEdd s AR A S1,S5 ZErp B B VI & il i K T
FLAAE S AR S5 AP AT VIS B S T
HoAtBE 5 FE A S1,S2,83, 84 B 25 i il o B i
JC W 2 5 FE i S6,S8,89 SR B AT VIS =
AR T HA S5 R B S S1,82,83,84, 85,86 i =5
hRRH SN Em TR S7,S8,89 iz sl s

EE 3

1 HEXEHARZEPEZRERFI,O,VI,VIZEMNE (x25,n=3)
Table 1 Contents comparative analysis of polyphyllins in roots of Paris polyphylla var. yunnanensis(x +s,n=3)
Jo by R %
B AR AR
AR 1 R &RV HRERV R
S1 0.974 6 +0.018 042 0.305 4 +0.005 74-82.p 0.021 0 0. 000 88C.¢.d 0.101 2 £0.008 58%:P-¢ 1.402 2 +0.007 042 0.862 0
2 0.935 0 £0. 007 9A-B-C.axb 0,300 9 +0. 006 848> 0.024 0 £0.001 34-B.> 0.088 5 +0.003 7¢¢ 1.348 4 +£0.005 08P 0.842 0
S3 0.949 4 0. 022 0A-B.C.ab 0,299 3 +0.007 848> 0.019 4 +£0.000 3%¢ 0.089 4 +0.002 0¢-¢ 1.357 5 +0.014 0B} 0.867 0
S4 0.883 7 +0.003 34 0.296 2 +0.010 04-B.P 0.025 2 +0.000 84-2P 0.142 1 £0.000 942 1.347 2 £0.016 0B 0.850 0
S5 0.909 7 £0.003 3¢-P-bc.d 0,281 8 +0.006 35" 0.027 2 +0.000 74 0.139 9 +0.001 642 1.358 6 +0.004 25 0.958 0
S6 0.902 3 +0.006 7¢ P 0.330 9 +0.001 142 0.020 3 +0.000 7%¢ 0.106 9 +0.000 75> 1.360 4 +0.007 0B 0.850 0
S7 0.947 6 £0.005 7A-B.C.ab 0,294 6 +0.005 645> 0.025 2 +0.000 84-¢P 0.101 4 +0.001 9B-P-¢ 1.368 8 +0.008 04+* 0.865 0
S8 0.920 6 £0.009 0%¢.P-Pe.d 0,302 5 +0.003 7482P 0.024 7 +0.000 34-2:> 0.092 8 +0.001 3%-¢ 1.340 6 0. 004 2P 0.924 0
S9 0.967 7 £0.004 7482 0.279 0 +0.018 0%:P 0.026 7 £0.004 142 0.099 5 +0.004 18.b-c 1.372 9 +0.009 84 0.926 0
AR A,B,C,D,E RREFWEE(P<0.01) ;K[ a,b,c,d,e RIREFRFE(P<0.05)(£2,3),
T2 HERBHNEREZREETI,I,V,VISEHE(x+s,n=3)
Table 2 Contents comparative analysis of polyphyllins in stems of Paris polyphylla var. yunnanensis (x £s,n=3)
JB ik 43 K/ %
HE AR B
EHEEE EERTV EEEE SR
S1 0.062 5 £0.000 1¢"-* 0.023 0 £0.000 5°:¢ 0. 120 9 £0. 000 6" 0.206 4 +0.000 6P 0.786 0
2 0.061 7 £0.000 7" 0.024 6 £0.001 14%:C2ed 0,120 4 £0. 000 4" 0.206 7 +0.000 9*-B-2-b 0.807 0
S3 0.060 6 £0.000 7" 0.025 8 £0.0006*%-C-*>-<4 0,118 3 +0.000 1°-"¢ 0.204 7 £0.000 2*-B:b- 0.878 0
S4 0. 064 9 £0.000 3%:¢" 0.024 7 £0.001 0*%-C-=->-d 0122 1 £0. 000 5" 0.211 7 £0.000 6** 0.792 0
S5 0.052 5 £0.000 2" 0.021 5 +0.001 1" 0.131 3 £0.000 1** 0.205 3 £0.001 0*%:b- 0.782 0
S6 0.068 4 £0.000 1** 0.029 3 +0.000 9** 0.107 0 £0. 000 5" 0.204 7 £0.001 3*B:bec 0.788 0
S7 0.060 9 +0.000 2" 0.026 9 +0.000 1*B-2bee 0.1159 +0.001 4¢¢ 0.203 7 £0.001 45> 0.874 0
S8 0.067 5 £0.000 6** 0.026 4 £0.002 74 %:Cobc 0,106 3 £0.002 17 0.200 2 +0.004 1% 0.907 0
S9 0.067 1 £0.000 3% 0.028 4 £0. 000 94" 0. 108 4 £0.000 3" 0.203 9 0. 000 6% 0. 806 0

E-EREH T BRI,

<43 .
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2.2.3 JRBEAE T4 RO SRR R
ANEEES R EA R T, I, VI, V& & b
F 3, LR BRSNS, S2 i EERT I SRE
i 25 5 FLARE S oz g i T
S1 1 S2 ;44 S1,54,56,S9 - di g i 4 1T % Ak

K3 HERERAMTE#ETE LILVLVISEMER(v£s,n=3)

2 R T A i AN (R RE e A R VI
T2 5 ke S5,56,S9 b E B AT VIS &
FART HARE S A A S1,S4,86 i E RS S R AT &
I TR B . RN RIRE S S 48 AR
BT B A REAEAE —E 2 R

Table 3 Contents comparative analysis of polyphyllins in leaves of Paris polyphylla var. yunnanensis (x +s,n=3)

5 %

FE il AR AR
R T EHREEH T RV RV B
St 0.089 6 +0.002 65-¢ 2.603 +0.014 04> 0.023 9 +0.001 84-:P 0.889 1 +0.011 07-B.a.h 3.606 £0.017 042 0.8350
2 0.091 0 +£0.002 15:€ 2.354 +£0.037 0¢-4 0.023 0 +0.002 54 0.859 9 +0.017 24:B.C.D.be 3398 40,021 16:D.cd 0.9350
S3 0.106 8 +0.005 14:2:> 2.221 +0.031 0"-¢ 0.027 9 +0.001 34-2:P 0.910 7 +0. 008 742 3.267 +0.028 0"-¢ 0.758 0
S4 0.106 2 0. 004 5420 2.652 £0.016 142 0.026 0 +0.001 24-2:P 0.859 9 +£0.017 14:B.C.Dbe 3 644 40,025 142 0.865 0
S5 0.108 1 +0.000 342> 2.389 +0.002 3¢:4 0.028 8 +0.000 742 0.856 2 +0.014 2B:C.D.b.c 3.382 £0.017 2B.C.b.c 0.868 0
S6 0.108 3 +0.001 042 2,662 +0.003 54+ 0.025 3 +0.002 4420 0.831 4 £0.013 0C:D.c.d 3.627 +0.008 312 0.857 0
S7 0.107 5 +0.001 3420 2.414 +0.014 2B.C.d 0.024 6 +0.000 14-2:P 0.885 2 +0.006 14:5.C.a.b 3.431 £0.007 15:C:P 0.8350
S8 0.104 2 +0.002 742 2.428 +0.070 1%:C.e.d 0.022 9 +0.001 64 0.911 2 +£0.010 142 3.466 +0.055 35> 0.935 0
S9 0.097 8 +0.000 54-B:h-c 2.533 +0.006 64:B:b-c 0.027 3 +0.000 3420 0.809 0 +0.006 9" 3.467 £0.012 15> 0.753 0
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Fig.1 Common mode of UPLC fingerprints for roots of Paris

polyphylla var. yunnanensis in same population
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2.3.2 2% $22.3.1 TR kAT ARRLE A, I
K2 FER 2, 45 R RIS [RIRE i 1 25 oA 380 43 AR
IR, e T 7 A U, 20t 5 X RO
B IH) L3, B IA T 6,5 ,4 5 £ 3k U 43 0] o o A% R
0, VI, VI B R A ) s s T

‘ 7 I S
000 470 940 14.10 1879 23.49 28.19

t/min
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B2 HERESHMNZE UPLC B4t HFHENA

Fig.2 Common mode of UPLC fingerprints for stems of Paris

polyphylla var. yunnanensis in same population
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6 8 2 f5 2 HE F RS [R) KR A (R AR 25 (25 i UPLC 4§
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Fig.3 Common mode of UPLC fingerprints for leaves of Paris

polyphylla var. yunnanensis in the same population

206 N is i, EEAAERZEM R E M H
BB ZE 2R b rp Rk A AR W A A T
AW 7 3 B N N [ = S 11 B B i o s e U R R 21 5/
NARL AR SRR ESE DT, £ %
P R R EM AT | RN P ERE A,
MEPREFTEBIN, RPELET | Ky Ed
L) Fask s mEE AT I, IZEr b & UGS AN 5 H)
Tk, FEEM A R E R VIZEMR X
2 A, B EES AR, L E SR
VIZEE A AR 2K 28 oA LY, SR
B L, I, VI, VIR S A AE A 2R rh & f 25 S/ /DN,
TEZE M hEEERRR, REH S EEAFRIALA
B A > >25

PRI o A% 9 Ml b3 0 ok 1 AF AR AT B AR BT B
TR BT R A O, A2 B R b
R ZE A AR L (AR SR g R W
P B SRR AT 0. 6% i BRI ARE” T
HAEZE R RGN B FEAE R 1, B By
F >0.6% MR EARME, LR P BB SRS T

(1] ZE. \EREAYIM]. et Bl it 1998 :118.

(2] ik, B0, 8 5, 2. B B Rh 7 0 B 8 & Bt tR B
ARAMBEGE[T]. T E S5 7 2 42 35,2013, 19
(3):151-154.

[ 3] Z=ifgusg, 0Bl R W, 5. 00 3 MG P IR IS 1 B S
MRIE A KA WREgE [ T]. b B 5256 07 7l 2 48 7, 2013,
19(5) :161-164.

[ 4] TBRFE,4-4M, kK=, 5. R A Y00 25 i fh (5
FHAL Y R (1], o [ b 2 24 3 ,2015,40(5) -
833-839.

[5] XM, &8, 2= L8, 5. L —ENAENW
Penicillium sp. (No.4) BEIJ R AR =P oo [ J].
TR =52 5 FF % ,2013,25(4) :431-434 493,

[ 6] TEW,3KE%, m3cim, 5. [ MR BL e i 4
WEFE[ 0], P E v 2 2% 35,2007 ,32(14) :1425-1428.

(7] ZFE \EREMEDSIFHIENIR ]  EHREENA
PEEA I WI ML T]. AP AT 5T 1982 ,4(4) :429-431.

[8] HERHMFER hie NRIEMEZ M. —F[S]. Ik
5 A Tl Y AL, 2005 :183.

[9] HERHMFERS he NRIEMEZ M. —F[S]. Ik
50 E B 2R L R ,2010:243-244.

[10] /6 MEMENS , B 5%, 55, VB 36 A% 8 00 5 i 3L [ PpSQS
B So e RAERBAF R A RIR (1] b E 22k,
2013,38(13) :2086-2091.

[11] % TR, R . A 25 k] ) T [T ]
r [ 4 2% 3 4 ,2012,28 (18) :266-270.

[REHE @]

.45 .



