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Abstract: Objective To establish a quantitative analysis method of seven steroidal saponins in Paridis Rhizoma and its polygerm
varieties from different regions in Yunnan province, to simultaneously determine the contents of seven steroidal saponins, to establish
the fingerprint for the polygerm varieties in Gaoligong Mountain by UPLC-ELSD, and to evaluate the qualities. Methods It was
detected with an Acquity UPLC® BEH Cyg (2.1 mm x 50 mm, 1.7 pm) column, and gradually diluted with acetonitrile-water at a flow
rate of 0.2 mL/min, drift tube temperature of 55 “C, nitrogen pressure 275.8 kPa, and gain 500 by UPLC-ELSD. Results The 23
samples could be separated and analyzed of seven steroids within 23 min. All the indexes of the methodological investigation met the
requirements. The results showed that the contents of saponins from 19 samples met the requirement in Chinese Pharmacopoeia 2015.
The average content of four saponins was 1.42% and among them the content from the sample in Gaoligong Mounta was up to 1.660%.
The similarity was lower than 0.9 in the samples of Gaoligong Mountain, and there were eight common peaks in the fingerprints, which

were identified four characteristic peaks. The type and content of seven saponins in the samples could not be clearly classified by PCA
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analysis and system cluster analysis. Conclusion The method is convenient, accurate, and suitable for the quantitative analysis of Paridis

Rhizoma and polygerm varieties. There is no obvious difference between Paridis Rhizoma and polygerm varieties in chemical components

and contents. Paridis Rhizoma (polygerm varieties) in Gaoligong Mountain is a variety worth popularization and in-depth researches.

Key words: Paridis Rhizoma; polygerm varieties; UPLC-ELSD; steroidal saponin; fingerprint; quality evaluation; polyphyllin

VII; polyphyllin H; polyphyllin VI; polyphyllin II; gracillin; polyphyllin I; polyphyllin V

CH [E 24 01) 2015 SERR— RO EEAR A PN 1 45
FH(Liliaceae) Wi TR Paridis Rhizoma Nz v BA%
Paris polyphylla Smith var. yunnanensis (Franch.)
Hand.-Mazz. 5t —#:4E Paris polyphylla Smith
var. chinensis (Franch.) Hara (i TR 25N, HATE #
T TR WU I TIR. BURIFFTR Y,
HERERA UM (b, T R, BURSE
TEH, SRR o E g b ARk,
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o, CHCATA R AZ, BI85 4 )
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BOZMX I =R (229000 R NRTERRR B
ASRFIE - A28 B T A A B 45 77 T S A 1 7 Y
B EMEZ M RABORZEN . L, A8 DL
UPLC-ELSD 74ll5E M st X M = i (2
i) MUILAR ) = f E AR e 2 2 R T
AR i, PR NI ELER = B 4 A TR R 5 i X )
PR YV EL ATEYE R VA Syt B RPN
FIEM (£ 5 %) 1) UPLC-ELSD R4, b
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Waters Acquity UPLC® H-Class # & 20 80H (4
W (E[E Waters A 7] ); KQ-5200E Y 75 i vk
@ (40 kHz. 250 W, BEUpEFAEAT IR A F)D;

BP211D M ML K°F (4 [EH Sartorius 2 7 )
METTLER AE240 HL1 73 #r KF CRigikeRs -5 )
ZBRAMRAFD. ClFhEEal (EE Sigma 2
FD s KON EIRZEK: WRER 70 brall SR}
AL TARF

FEEEAF T (LS MUST-15061611, i 4>
# 98.34%). 11 (Hit'5 MUST-15060801, Jiit 4
#798.45%) VI (IS MUST-14071904, J5iH 5
#798.67%)+ VII (IS MUST-14060302, Jii & 5
}099.03% ), o4 E e (S
MUST-15081110, Jiife 4> %0 98.86%) 304 H i #
BN AR A R AR 6 S AR R HOA
HEREEAY VDU N K2 567 2 25 B AR 24 2 T =
Hiil, gif%e v EREET H MEEET V,
HPLC il 51 5 73 %3] =98.00%.

FEGT 2015 2 7~8 AR T A AN FHLX,
W 1, FraFeams gy )R i 252 Btk it 2
$2v P ROGK 27 ROIG B 25 5 e x) [3 204% %5 02 ol
HEFRHEY) =~ ¥ A Paris polyphylla Smith var.
yunnanensis (Franch.) Hand.-Mazz. .
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ACQUITY UPLC® BEH Cs 4345 (50 mmX 2.1
mm, 1.7 pm); ELSD Kl#sEERE 55 C, A
SRS 275.8 kPa, M35 500, AHIER, KR 40 C;
PR 02 mL/min; HEFES: 3 ul; SR NG (A -
K (B, VLR A 0~1.0 min, 10%~25% A;
1.0~2.5 min, 25%~30% A; 2.5~4.0 min, 30%~35%
A; 4.0~6.0 min, 35%~40% A; 6.0~8.0 min, 40%~
42% A; 8.0~21.0 min, 42%~50% A; 21.0~23.0 min,
50%~90% Ao X IR ATEE S e sk DL 1.

22 MEREIERRE &

53 VN B TR A% EAR SR T R, P R P
WEAR, IRA XS P AR VIL, SRR
H. SRR VI S\ 0L FaEsiedr. &
M VB V IR Z 530 1.051.1.026
1.024. 1.006. 1.009. 1.129. 0.311 mg/mL, £ 0.22
um LB pEE, M.
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Table 1 Origins of samples
it i Heii SRARI 7]
S1 NHEE (R =R T I BB AR 2015-07
82 LA T A R 2015-07
83 AR T S R 2015-07
S84 BB E T SRR K 5 2015-07
85 PRy AL IR Y )4 ) 2015-07
S6 2 AR T G B IR 2 L 2015-07
S7 AT DG BN R 2015-07
S8 2 AR I T B B IR S e A 2015-07
S9 R E T AL 1 Y 2015-07
S10 R E M T AL 2 2015-07
S11 T AR I TR R PV A 2015-07
S12 U 1148 82 0 T /s TR R 2016-02
S13 PN I A #8585 Ean 2015-08
S14 mEA RS e 2 2015-08
S15 A R RS ELRA S 2015-08
S16 PR RSN TRAN i §iER=iipr RNy il 2015-08
S17 PN M IR SNEEE S 2015-08
S18 BFFER KA R BRI E AT 2 A 2015-08
S19 P RN TN RS  IVN SSVse b 2015-08
S20 AR IRVL TR B BT Je 2015-08
S21 T A UTVL T I LK% 2 FE R 2015-08
S22 R WL 7 S S 2015-08
S23 HEE UL TR S S TR 2015-08
R 3 23 i GRIBREH &
.8 KRR AR, 1L 40 HIR, HZiE8
]U'L K 0500, KFHFE, B 100 mL AT, RN
AL EE 12100 DO A, $25), ##& 4 h J5, 75 30 min,
JERE, HUEM, EE FREE 2 ke AR, B
e 75, TRl A A A, T 25 mL &=,
? | . 0.22 m BALIEBEIELS, 4.
2 24 IBUENEAEFER

1 3 56 7 J
L\LL 1 | OO

0 2 4 6 8§ 10 12 14 16 18 20 22
t/min

SSEMEEE VI 6-FHEEHH 7-HEAERT I S-HARRII

O-FEMEETT VI 10-AFHEHIE T 11-EMETV

5-polyphyllin VII  6-polyphyllin H 7-polyphyllin II = 8-polyphyllin I

9-polyphyllin VI 10-gracillin  11-polyphyllin V

E1 BREXB&E (A) FSe6 #:x# % (B) UPLC E
Fig. 1 UPLC of reference substances (A) and Sé6
sample (B)

241 FEEAER B IR (S6), IESIE
FE 6 UK, e 53 88 AT W PR A X O B B [ R AF oS U T
o g R EIF UM IR ] RSD<2%, %3t
F WK TR RSD<3%, & WAL AR 555 i R A
242 HEEMHERAK  BHES (S6) IL 6, 149237
IR SPAT % 6 i, & “2.17 TRtk
FAFIEATINGE , e s 5 AT U (AT OR B IRF ) A AH
XTI R o &5 585 AT WA LR B Il ) RSD<
2%, S AR E RSD<3%.
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243 FEMERAE  HBEE R (S6), 1% “2.17
TR 4, 43T 00 2 4. 8. 12 24 h HEFE
I 5 A0 3 B AT W PR R X5 B T AR A o e T A o
SRR ALH A AR I ] RSD<2%, #3Lflg
AT AL RSD<3%.
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3o B IA) B 5 gL % AR S0 R A AR AR
B, SR 2. WL R eTE, ARRURE VR LS R
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2.6 7THEBERSNE
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Fig.2 Fingerprint of samples from different habitats
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Fig. 3 Fingerprint of reference

F2 FREIFHEREE
Table 2 Similarity of samples from different habitats

FE iy S1 S2 S3 S5 S6 S8 S10 S12 S13 S14 R
S1 1.000

S2 0.822 1.000

S3 0.628 0.620 1.000

S5 0.869 0.807 0.737 1.000

S6 0.758 0.910 0.621 0.912 1.000

S8 0.826 0.621 0.301 0.485 0.390 1.000

S10 0.846 0.784 0.781 0.996 0.895 0.450 1.000

S12 0.837 0.663 0.868 0.927 0.730 0.489 0.947 1.000

S13 0.832 0.585 0.762 0.920 0.683 0.489 0.933 0.979 1.000

S14 0.873 0.541 0.311 0.580 0.409 0.907 0.541 0.577 0.628 1.000

R 0.945 0.811 0.793 0.964 0.829 0.652 0.963 0.959 0.941 0.716 1.000

W, % 2.7 TR IS AF e . AR
Ak (YD, TR RRARER (XD, R ilbsAE 2,
SR 3.

2,62 KEHEPEREG U S12 kAR TR, Lk
R 6 X, WREME ST VII, EE R H EE
AT VI EAR T I AR SRR L
TR EAT VIR PR B I (AR X g TR AR o 45 2R
5 EAE AR R B B[R] RSD<2%, - A%
U AR U [T R RSD<<3%.

2.6.3 FEEMERK  HC S12 MRS 6 6y, 1%

“2.37 IURPATHIA 6 b s, 15 €217 T
NS T, R EA R VIL, EEE
1 H. EE S VI SR L 983021,
AR T FAE T VU PR B R e AR
UAETRI A o 28 TR 4% T S P U (YA X R B 1 7] RSD<
2%, & TSI A XTI T AN RSD<3%.

2.6.4 FoEtEEe  BOS12 bt AT, 1%
“2.17 DU, AT 0. 20 4. 8. 12, 24h
HEREDE, R EAR R VII, ERET H. B
AR VIL ER AT I P EF e R L
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TS BT VIR A X OR B I TRDRAF 6] e T AR 45
K HRE AT WA OR B I [°]) RSD<2%, % HA%
FLFFUE AR T A RSD<3%, W% il
WAE 24 h WEESE .

2.6.5 JNFEEIBGREG  HCI e ERE 20 S12 itk
FESD S 4y, AR SR E NN AR 2T VILL AR
1 H \EAEEAT VI SRR 1. P13 1T,
FRERA I BRI VRS, % 237 TN
BRERIRE, 25 mL ey, WE, THERIeE.,

7 FHEMERTFA IR RSy AL AT VI
97.31%, RSD 4 0.91%; FEHE1F H 96.83%, RSD
H0.65%; FHEETF VI99.73%, RSD K 0.56%; H
PEREAT 11 97.42%, RSD N 1.03%; 27402 Hia+
96.62%, RSD 4 0.94%; FAEEAT 14 95.91%, RSD
H90.76%; TEFEEAF V 95.18%, RSD K 1.75%.
2.6.6 FEAIE  REEWR R “2.37 WUR Tk
(1) 23 HEALR S, 4% “2.17 TN il & e,
ZiR WA 4.

%3 WERMEYZKMEE)IHIE

Table 3 Linear regression equation of reference substances

] #/min etk [l 72 R? etV /ug
ERERT VI 9.9 Y=6X10"X+0.037 74 0.999 1 0.021 02~1.051
ERETH 10.3 Y=1X10"7X40.015 15 0.998 9 0.025 00~1.024
ERET VI 10.6 Y=7X10"% X40.031 95 0.999 0 0.020 52~1.026
EREIT 16.3 Y=6X10"X+0.057 78 0.999 0 0.020 12~1.006
A EH A 13.3 Y=6X10"% X+0.056 60 0.998 8 0.020 18~1.009
EREATT 17.7 Y=6X10"% X+0.058 40 0.999 0 0.022 58~1.129
RV 18.7 Y=9X10"% X+0.022 62 0.999 4 0.006 22~0.311

x4 BOERPTINEEEER

Table 4 Contents of seven steroidal saponins in 23 samples

TR %%

®S MR VIL BRI H SRRy VI AR 1 AUEiet SRE ] RV O BEEE VIL VLG 1L 1 7 M2 AR
S1 0.110 0.084 — 0.280 — 0354 — 0.744 0.828
2 0334 0255 — 0314 — 0263 — 0911 1.165
S3 0.083 — — 0.813 — 0.184 — 1.080 1.080
S4 0.348 0.146 — 0.772 — 0.400 — 1.520 1.666
S5 0368 0.146 — 0395 — 0.192 — 0.955 1.101
S6 0.105 0.149 — 0.184 — 0.892 — 1.181 1329
S7 0201 0.131 — 0.739 0.173 0.699 — 1.639 1943
S8 0.602 0208 — 1.602 — 0.655 — 2.859 3.067
S9 — — — 1.661 0.135 1438 — 3.099 3234
S10 0.087 — — 1.126 0.121 0.508 0.095 1721 1937
si1 0.071 — — 1314 — 0.699 — 2.083 2,083
S12 0.071 0.077 0.047 0237 0357 0.870 1.356 1225 3015
S13 0498 0321 — 1.776 — 1.300 — 3574 3.895
S14 0.081 0.073 0.045 0.524 — — — 0.650 0723
S15 0.080 0.089 0.062 0394 0.502 0.170 0.084 0.705 1.380
S16 0.113 0.092 — 0177 — 0172 — 0.462 0.554
S17 0.108 0.098 0.098 — — 0203 0.157 0.409 0.664
S18 — — — — — — — — —
S19 0.114 0.099 — 0.320 0212 0282 — 0715 1.026
$20 — 0.113 — 0434 — 0337 0.092 0.770 0976
S21 0.085 0.075 — 0.199 — 0356 — 0.640 0715
S22 0.101 — — 0213 — 0229 — 0.543 0.543
S23 0.132 0.112 — 0287 — 0444 0.093 0.863 1.068

K

"—" undetected
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2.6.7 LR HT (PCA) KM SPSS #ftxf |
R 23 B FE SR T AN RO B S T PCA, i 3
ANERSY (PCL. PC2. PC3) 43 WAL T IR a8
37.72% 25.32%- 16.16%, Zil 79.20%[115 B & .
PC1 WPHBEETF VIIL 1. H. I STk K, PC2
HEAAEAT VL I VI A HUE T TR SR,
PC3 FpE AT Hy VI, VII STERE i K. 5 PCL
PC2. PC3 WIEMo135r, b filt i =47
A DL (B 4) 0 53R, 23 MR K
I AN S oA, R B8, mRE
P22 20 S R AR W b A2, X U AN [ b
X 2 B EERE 22 2 ol AR R A 2% 100 Tl 288 2 o Ak
FRIE 22 K

2.6.8 RAGEHKH X EdEHELE, 8 SPSS &K
P PS5 Buclidean 5 0% & & brifE, KA Ward
WAL 2 i 23 MM I R G R ERORE (B 5.

PC3
S

PC1 2 .
B4 RREFHEREE NS85 E LORLHER

Fig. 4 Cluster result of principal component analysis in

samples from different habitats

5 10 15 20 25

=

Bl 5 FREFHERRZRERKE
Fig. 5 Dendrogram of hierarchical cluster analysis in

samples from different habitats

SERWoR, 23 MIFERARBW r E—EsE T
ANRIHIX 2 B HEAE Je 22 2F il R IR) B A7 o0 R
AL 25 R

3 g

mH s MESNIEFZ X, SFEEEILTS
T &, L2280 R F A TR KH
i PP S P DX, AR SEIORAE T 23 4 2 i A5 HiLX )
SR EREAM, WIS AT TS . S A
B G RITL, ARMEBOR, RS R, HICERAIMK
W A AN AR I KR, DR, SRR TR
S W AT o

A SEH R UPLC-ELSD Al B 257 T i 2R
o3 Ll X 25 R EERE 2 2 R AR S RN AN [ X
AR T A SR HEAT T . SR as
R, 7E 23 min WA AR E R0 BT
W TR O 4 A T AR 2 S5 A B AT 2 BT (R IS
B, TR . R tE . ERMEAINFE FGR
KGRV T kAR e v . A 2R U A
D25 38 T 58 AR i W ST K Bl (1 2R RS S A
FaE R, B TR R AR .

(P E 250 2015 SFRRCA AR BT I AR AT
I, AT VI RS VI TR B VR
WE TR bR, DR =0.6% 0 kM, At
BRI 23 B 19 34 A (P E 25 ) BER,
4 NREAFFLETL 1.42%, RSD ik 62.7%, Uil
AFIRE ] 4 MEAF R ZENRK: AmEg LIS
AL CPEZI) T 4 NRAFE 7 SRR
B, ZEANRMEDISE S S TR
SE LI RE ) PCA 0 HT L RGUR I BoR 23 0 FE
AR B E, BOIAAE R R ZE R, XY
KRNI T 2 8. LU S R, SR
REAE Sy 2 i, JL 250 i AL

AR DT I X 2 2F 5 R TR ALK . PCA 4y
BT S R GRS W &t B3 Won Z X (1 2 28 8 & 1)
25 o TR e W B 22 5, X REH BA TR R
DRIATE: ANRIFRAE £, AR X B R AT /K S5 A 2
JIAA—; @I ]z A S AR SR,
FEFN IR T BEIEAT T 2948 FREEX = B B AL 2 B
AW, FEECRIE A RS SRR
25 m Ao 14 0 2 2R BRI G
B, CREZGIY TR 4 AN 2R 1.660%,
T HA X K 0.64%; 7 MR TR 1.93%,
AR 0.87%; 1ZHIX 2 2F i R A2
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K%, TR AR S, REREEL
IRAEACE T H) . DA BB X ) = R 2 o
il o MEAFHE) AR RN T R

25 P A DX PR 2 R A A AL 2 2 i R e
FEMEA VII. EERT H SRR 0 AHRE
BAT 11X 4 /N SARE T, ERETT VIALE 4 I FE S
FRRI A, (R E 258 2015 FERR LR R 1
R I EARTT VI AR VII )
AR R VR EAE TSR bR, B, SO A AT
H BAREAL ST VI sl NS 21 H O oRVEN i
KU i
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