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M E RO AREANTEMREERRESE . F ik R &R0k &% % (HPLC) , v Agela Promosil Cis 4 €38 42,
0.2 % F B8 K i - T (B 2R L) A A #h A8, ik 2 1.0 mL/min, A g% & 4 210 nm, B2 4 35 C,# T A 10 uL, RA(FHE
A5 BB AL TR R 402004 A RR) ) 5 10 3R B 75 Mk &Rt 6 HPLC 48 40 B 38 I AT A8l B i i 15 s e 6,95 1
Yo 3 AT 600 35 A . R B E ST RS 5T (PCA) sk Fodip /s = Fe k- $) 7 547 (PLS-DA ) ik #4744 5 A X 47 ) 547, 5F
i T2 2 AR &M o R AAE HPLC 3 3K &Nt o & LS Fo A0 3 09 22 AT M8 . 28R 10 3L R B = 3K &R vt
HPLC 45 40 B 3 5 5+ JE 45 S0 B 35 69 A E 4 0.923~0.983, 2812 T 11 ANEA &g, JH45A 8 T4 55 5] A & 203 St
H A, RESHFPCA PLS-DALZ R R 7, 10K T o H 2K L F YIORA—K L ARHA—%£;2ZPLS-DA ST, i
BB T AT IRYELRMRT I EAE044.3.10.2.6.11), 103LFE S b4 2 PG Fo ML 09 T3 45 5 51 4 047~
6.97.0.21~1.87 mg/g, % AT 269 HPLC 45 B i An & F M8 7 A48 T 3, 3 I ik i 7 RE) = R &Rt o 2 22 W3
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Establishment of HPLC Fingerprint, Chemical Pattern Recognition Analysis and Content Determination
of the Leaves of Toricellia angulata from Different Regions

HAN Zhongyao', XIANG Jun', CHEN Jianyu’, SONG Yiyong', LI Shiwai', TANG Wenshuang', YE Zujun',
ZHANG Linsu', TIAN Hao', WANG Wanle' (1. Dept. of Pharmacy, Qiannan Medical College for Nationalities,
Guizhou Duyun 558000, China; 2. Pesticide National Engineering Research Center, Nankai University, Tianjin
300071, China)

ABSTRACT OBIJECTIVE: To provide reference for the quality control of the leaves of Toricellia angulata. METHODS: HPLC
method was adopted. The determination was performed on Agela Promosil Cis column with 0.2% phosphoric acid
solution-acetonitrile (gradient elution) as mobile phase at the flow rate of 1.0 mL/min. The detection wavelength was set at 210
nm, and column temperature was 35 °C. The sample size was 10 uL. HPLC fingerprint of 10 batches of the leaves of T. angulata
was established and similarity evaluation was conducted by using Similarity Evaluation System of TCM Chromatographic
Fingerprint (2004 edition). The chromatographic peak was identified by comparing with the chromatogram of reference substance.
Cluster analysis, PCA and PLS-DA were used to identify chemical patterns, and the quality differential markers were screened. The
contents of hyperoside and isoquercitrin were determined by the same HPLC. RESULTS: The similarities of HPLC fingerprint of
10 batches of the leaves of 7. angulata with control fingerprint were 0.923-0.983. A total of 11 common peaks were identified, and
the peaks 4 and 5 were hyperoside and isoquercitrin, respectively. Results of cluster analysis, PCA and PLS-DA showed that 10
batches of leaves of 7. angulata could be divided into two categories, Y10 was clustered into one category, and others were
clustered into one category. PLS-DA analysis showed that 6 common peaks (peaks 4, 3, 10, 2, 6 and 11) with variable
importance projection (VIP) greater than 1 were selected. Average contents of hyperoside and isoquercitrin in 10 batches of the
leaves of T. angulata were 0.47-6.97, 0.21-1.87 mg/g, respectively. CONCLUSIONS: Established HPLC fingerprint and the
method for content determination are stable and reliable, and can be used for the quality control of the leaves of 7. angulata from

different areas. Six quality differential markers including
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IKAC TR SRR B PHI O LA B R A 1A 8
Wi7R Toricellia Angulata Oliv. var. intermedia (Harms) Hu
TR0, SRy BN /DR R 24, 6 25w A K B
T A N5 DX P R SR S A “ B 247 KR R S b
FAYEKZS” . BT, %258 R T 2020 Rt H 25 4L)
2003 4E IR HH bt REZGR bR ) . A
CoRNAE TR 258F | R4 T b e ) (A b v B 2 7 ) 55
PruEIC L, A A A A LA 2 A 2502 (B (R A A
(HIZ546) )48 A SRR AR AR M R Az il
M AZGY IR AR A O B A A A A AR A N A
FPEnt 5 REZEGEw 3 H Ha)) MERE A R A
T /D50 R SR 4 1 (1) g R P ALY e R IO P, 52
A E BRI A SR WA AR R 6 ) 24
F HIK A R 43 B B9 7 MLA iR 7 B 3 sl s 5
A e P R R BB RN 2 — L X R A AR A Y
Hb_F IR ——K 4RI HAT — 2 2 T R (B

YRTET A U AR A AR 5T 32 A AR e HOR TR A
TR T AT R R 2R AR AL ARRAE S AT
HR R BB A 22 B A ARG L T2k o 45 o LA
WA VA ST 2= B TR i W N S TE4E RS T A=
ST T AT A AR B RIS Bz A7 843 43 BT 14 v AR R
3% (HPLC) F8 8L RIS (5 H A & T4 Ui AR A H
b EB KA B A B AT > . ST,
A SEANAE TR 5T 04 7 3k A b, DAAS[R]7™ Hi i 7K 4
JIIH R BF 5% 4, 7 H HPLC 48 20 (8133 5 F1) Ak 2 46
NS A 7 o 25 S PPN O 2 1 T P 25 S
W I RIEREI S 6 A A9 8 a0 1 B i, DA Ak
A I 245 4 118 Joi e 4 ol O A o 1 5T B RS TR] I IR %
SRS
1 w8
1.1 EFEUE

1260 7 HPLC {¥ 114 [ 3% [5] Agilent 23 7] ; FA1004B %!
o2 — i KW A 3 U 488 A7 B2 |
PX125DZH B 43 2 —HL F KV 3 B0 1 508
Y AR AT BR2S w5 KQ3200 B 75 A [ B 11Tl 74X
A PR ] s WK-1000A 7 5 SO R AILIA A S5 T b
il 2y il A R A
12 FEHRSIKA

10 17K & 25 64 24 F 2020 4F 6 — 10 H fi A
AT RS (HORIEE B IR L), L0 F R B2 5 55
LRPFAR 22 ZR i R R 2 e 28 R L2 R )
B8 K T Angulata Oliv. var. intermedia(Harms ) Hu
FIE . BT 25613 F 58 °C ML Ry RS e DY S A
=H.

G 22 WA XS IR L (35 CHB180214, 4 i =98% ) .
SRz ) B (L5 CHB 180628, 46 =98 % ) ¥4I [
AR i B AR R A BN F) 5 O R ik el oAt

HEZED 2021455 32 5 10 1

FEE Ry o3 W ki ol S0 22 PRI , K R aliigoK
F1 10#KEZRHAHREER
Tab 1 Source information of 10 batches of the leaves

of T. angulata

iz FER g hE m FEnf

vl AT W11 108299 720° 64 200-08-30
Y) SRR 2621470 107831 389° 814 200-08-28
Y3 SoMgRE 28114 545° 107.176748° 94) 2000-08-13
Y4 SR 26721 803° 107382513 9% 2000-10-05
Y5 R EAE:S 25510634 107,839 798° o1l 200-09-28
Y6 SR 26262822 107514 536° 807 2020-07-06
V7 sés 26209 444° 107,642 5000 615 2000-06-01
V8 Sl 26209 444° 107642,500° 615 200-07-01
\C s 26209 444° 107642,500° 615 200-08-01
Y10 SHRAE 884l 107680 490° 876 200-08-19

2 AEEHR

2.1 fiEEH

{4, 3% #£ &y Agela Promosil C,s (250 mmx4.6 mm, 5
pm) ; G aAH K 0.2 % BERR /K W (A) -G (C) , B0 B Bk
5 (0~20 min, 10% C—13% C; 20~25 min, 13% C—
19%C;25~40 min, 19%C—25%C;40~50 min, 25%C—
45% C; 50~65 min, 45% C—70% C; 65~65.1 min,
70% C—10%C;65.1~70 min, 10% C) ; ¥ 3 K 210
nm; £ A 35 °C 5 3% A 1.0 mL/min; FEFE R 10 pl;
iE4 7B 4 70 min,
2.2 JK%ZJNM HPLCI Y EENEIS S
2.2.1 RAXTRESEM A3 IE 22k S R A
B E B R SRR, BT 10 mL R, 26 0o
W5 (Th2 500 W, 4512 40 kHz) Zb 3% 2 min, P H AR
BERNZI L $25), RIAS 4 22 Bk St R 1 o e vk B 403
>40.089 0.,0.083 0 mg/mL AYTR A% BE SR
2.2.2 HHLAAR PRI MBR 1.0 g K%M oE , B
T 250 mL HEEHEIEIRH , ITH B 100 mL, in#A a2 5
60 min, F¥& , 3 U8 5 WCAR E VR T 100 mL A% (4 s+,
P B 2R 20 B8 F5 50, FH 0.45 pm SFL I 5t g, g
Ve , BPA5
223 KEERE  BUE—MFE S (S Y9) B Kk
L, F IR 2.2, 27 R Jy iR R A, PR IR 2.1
T i 2 S BE 6 K il i . DL 4 S (1%
e 3 B Bk i) S vy DT A HLOG TRT R RR E ) B R, 431
T4 AT G (YRR X (% B B ) AR e T R 2551, 4%
A7 WA E XoF {44 B 5 1B] 14 RSD ¥R 5 T 1.56 % AH X T
T RSD YA F 2.17% (n=6) , F W% )7 ok %
K47
2.24 HEEMRXE  WFE—HHS (G5 Y9) B Kk
iR BRI 64y, 4> MR R 2.2, 27 R Jy v B
VU, PR IR 2.1 TR i A R E AR R, 3 R e 3%
Bl A5 RS I8 43 5 4% AT 06 R RR X 8 7 o
)RR XTI T AR o G55, 2% TLAT AR X f2 B B 6] 9 RSD
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PIA T 0.95% AH X 4 TR R ) RSD 348 155 F 2.89%
(n=6) , KIIZIT L EE R

2.25 FaEMiAE  WUE— O (S Y9) By R iE
L, F IR C2.2.27 0 5 e il A L 4 ) T A R
TR 0.2.6.10,12.,24 hIIRH# I8 “2.17 151 F (618 44 1k
FERGIN e ISR . LL4- 506 NS R E A
WS P8 A X (B BsF T ARG D TR . 5 2, 4% A WA o)
{RFEIFA] ) RSD BN T 2.21 % AHXHIE AL 1 RSD 1
AN T 3.00% (n=06) , R B S AE 22 00 T e 24
hINFSAE

2.2.6  10#t/K &M HPLC 8 20 3% i i ~7. AL I
R B FE N 43 B LOHEAE SR A, #c i #2.2.2”
TR Jy i AR S T . 2.2, 17 3T YR A R R
VSR S LOHEAF: it R AR I 0, 43 ) 4 2,17 T 5
TEAPEUEREIE e SRk R . KA R L0 RS I
Tk P A CH 2 (3545 S B TS AU AN 2R 45 (2004 A
WY, LAY LR i g 1 i o 2 BRI i iR 4 7 A e DE
PEE B[] 14 T8 8 R 0.2 min, A2 8 i 3, R HR 7 4L
DA RO BT S B (R, FFSE T AR BB P-4 o it L
XA X HE i o3 ] (g [) — i 25 PRI AS: ) At BE
S S (R) Hp 45 € 1 06 1) 1 DA IRF (], 6 7 6 335 0 11 9
Ao G55 AR 11N g B0, IR AR N % 4 5 4y
BIA A AR SEM R . LGS 4(S 2Bk ) A S
RECY) TS 3] 11 A~ A7 W5 AR X 8 B4 5] 8] % RSD #4548
T 0.39% ;5 A XF 06 1 BU RSD fH I sh B K,
27.05% ~156.07% (S MUESN) . DL RE5 R, R IH]
PR K A I FR AR 2 B 4R, B & 25 A
AFBURE PEAN 45 3 s, 10 LA TR] 7= i 7k 4 Il 335 %6k
HEFE SR (R) B AARLEE 4 0.923~0.983 , 22 B A [l 7 by
TRAC T 24 ) A2 B A AR RLRE 54 5 , 24504 Joa i
RFE AT . 10 HEAS [A] 7™ b 7K 46 I HPLC & i ]
T X REFE S RIS LI 1 K] 2, 4 22 Mk R0 S R
TR A X B S 8 HPLC P81 0L L3, 11 A AT AR X 14 £ st
(] AFF X 0 T R ) 000 7 45 2R 0 1) L3R 2 . 3R 3, 10 HEAS [
LKA T AR P 45 2R I 3% 4.

2.3 WEEIRBIS 7

2.3.1  BAAHE LLIOHERR S AY 11 AN W 1 A
A5 Ay WS A SPSS 25.0 it ik, SR 4]
Y, Ve F- 5 Euclideam FH 25 0 15 64T R GE B 2%
M. GEREIR, SRR 2R S, 10 HERE i AT R
I3 R 22 R G S R Y 10 AR B B B O — 25 s HiAi
PR AR S BN 5B —2 ., LO AN [R] 77 Hb Kk 2 IR ) 58
TR LI 4

2.3.2  FERAHT OB TOHUEESL R 11 A g a AR
F A SIMCA-P+12.0.0.0 A rhif 47 43 (PCA)
2214 PCA TR 5 Bl . 253 B, 10 HEAR & KRBT
h 238 GRS REA—F 10 AR = HoK &
JII 1 PCA 13430 ] LI 5.
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Fig 1 HPLC superimposed fingerprint of 10 batches
of the leaves of T. angulata from different re-
gions
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Fig 2 HPLC control fingerprint (R) of 10 batches of
the leaves of 7. angulata from different regions
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Note: 4. hyperoside; 5. isoquercitrin
B3 S£MEFEHEERAXRMmAE HPLC Ei%
Fig 3 HPLC chromatogram of hyperoside and iso-

quercitrin mixed control

2.3.3 At/ N -HN b S RESCER[17T— 18], %
LOFEAE A 1 11 A A W0 i L A SIMCA-P+12.0.0.0
A P HEA 5 f5c /N — 3R - 0 ) 43 B (PLS-DA) |, 2 il
PLS-DA #1530 Kl . 45 F IR, 10 #bFE 5L KRET R
205, 5 IR P I A — 55 r AR AR A o il R
R*Y J90.945, BEREIFF FE 02y 0.902, ¢ B A T A 5 |
ATHE S 10 HEAS [F] )7 Hb K 4 NI %) PLS-DA #5543 &
HLIE 6.

SR 10 A it o 22 5 DR R R R A, BRI T AR
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z2 LNANHFIERNBEXHREBEENELSR

Tab 2 Relative retention time of 11 common peaks

BEE YyLoov2 Y3 YA NS Y6 YT Y8 Y9 YI0 9 RSD,%
10120801206 0.1205 0.1206 0.1213 01210 01211 0.120 1 0.1211 0.1210 0.1209 0.2

1 0363203646 03647 03649 0.3666 0.3660 0.3654 03652 03666 0.3664 0.3654 030

30 0716707177 0.7165 0.7163 07194 0.7176 0.7173 07170 0.718 6 0.7162 07173 0.14
4(Y) 1.0000 1.0000 1.0000 1.0000 10000 10000 1.0000 1.0000 1.000 0 1.0000 1.0000 0

5 10189 10189 10188 1.0188 1.0187 1.0189 1.0190 10189 10188 1.0190 1.0189 0.01
6 10918 10918 10908 10918 1.0952 1.0051 1.0948 1.0948 1.0950 10950 1.0936 0.17
7 12260 12258 12266 12265 12254 1.2256 12260 12261 12260 12260 1.2260 0,03
8
9

13290 13285 13294 13294 1.3284 13280 1.3289 13288 1.3287 13287 1.3288  0.03
14189 14182 14191 14195 14181 14178 14193 14188 1.4187 14187 14187 0.04
10 1.6816 1.680 1 1.6808 1.6810 1.6797 1.678 6 1.6793 1.6594 1.6793 1.680 0 1.6780 0.39
11 19483 1.9460 1.9465 1.946 5 1.9474 1.9466 1.9477 1.948 1 1.9474 1.9480 1.9473 0.04

T3 AN HBFERMEXTERRNELS R

Tab 3 Relative peak areas of 11 common peaks

YL v vy v YS Y6 YT ¥8 Y9 vI0 B RSD,%
1 0446 07475 01555 02103 02091 10635 02313 03918 02978 23626 06114 11092
2 02601 03125 00477 01821 13675 3247 19125 40660 23351 27031 Legll 8610
3008882 1451 L0384 07660 07843 07836 07803 04523 08528 13560 08747 2705

=
=

10000 10000 10000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 10000 0
01867 02098 02295 02003 01872 04184 02798 03744 0291 15778 03943 10736
L7416 15220 02802 19286 20143 23907 12922 43118 36823 52353 24399 6203
02074 02000 03070 04708 04975 L7618 03612 03273 08025 57399 10876 15607
12156 1186 03760 05402 06375 21584 06872 12738 08869 066998 15594 12031
06198 16902 04989 03838 07021 21935 06763 12462 09213 69084 L6040 12115
01708 03008 02056 02083 02129 0195 00345 00478 01054 05052 01952 6943
00490 00693 00338 00751 01316 02359 02007 04274 02100 06162 02049 9LI3

F4 10HAE=H#KZRHEHEIUAE TN ER
Tab 4

— = o oo — o wn
=

Similarity evaluation results of 10 batches of

the leaves of 7. angulata from different regions

FisY YOO ov YS Y6 YT Y8 Y9 vI0 MBEYEER)
bl 1000 0906 0306 0893 098 0963 0942 0919 0918 085 0966
) 0906 1000 1000 0992 0911 0833 0865 0921 0921 086 0965
V3 0906 1000 1000 0992 0911 083 0%5 0921 0921 086 0965
V4 083 0992 099 1000 0913 083 0852 0903 0905 08% 0957
¥ 0965 0911 0911 0913 1000 092 0822 0875 0876 0815 0946
Y6 096 0833 083 083 092 L1000 0820 0907 0897 0782 0928
v7 099 0945 0945 082 0922 090 1000 0948 0953 089% 0983
V8 0919 0921 0920 0903 0875 0907 0848 1000 0990 0931 0976
vy 0918 0921 0920 0905 0876 0897 085 09%0 1000 094 097
Y10 0850 0862 0862 0854 0815 0782 0895 0931 084 1000 093

FHREATEER) 0906 0965 0965 0957 0946 0928 0983 0977 0923 1000

R ep 11 AN 0 e T AR 3R Ak 2 40 1) A% B 5 B S
(VIP)EL, 5 VIPAE KT 1A 5 R sk A K 1k
1 BERLEOR LIS W) VIP(E S KT 0.50, VIP
{ELH 38 550 18 L TIFSE T 06 1~ 11V S AS [] 7= b K A& NI o
25 AL A L AR AR S S A Y HPLC
T8 SU S AT W R PR, Horp g 4.3.10,2.6.,11
X4 6 A IS T AR VIPE KT 1, AT9E0E A
[F] 7= b K A& I ) S i 25 S Ve AR ) o L0 HEASTR] 7™ b
IRA IR 1A W6 A VIP (R 45 SR DL 7

24 £4HEF BWEFNESENE

2.4.1 S22 SR TRA AW Tl 43 E
S L BRTT SRR TR BE S RS RRE , BT 100 mL

HEZED 2021455 32 5 10 1

SR A i H RSV A P R R R 2 4
A7, BIVAS G 22 M1 . S A R T B 2 R B 439 4 0.136 9.
0.039 6 mg/mL FTRA X B AL 253

F-Ji Euclidean i
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1 1 1 I 1
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B4 10#t ARk Z B R LSRR E
Fig 4 Dendrogram of cluster analysis for 10 batches

of the leaves of 7. angulata from different re-

gions
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Fig 5 PCA scatter plot of 10 batches of the leaves of
T. angulata from different regions
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6 10 HtRE =37k % AT B9 PLS-DA 553 8=
Fig 6 PLS-DA score scatter plot of 10 batches of the
leaves of T. angulata from different regions
242 ZMEXRRFE  HEE 241N RS X
A £ 90.5.,1.0,2.0,5.0 mL, & T 10 mL A7 B,
PR AR R R AL R AT RIS 1~4 SR A X IR IR
W I SIRE X B 5 mL & T 10 mL AR (5
L T AR R R B A, RIS 0 SR A IR AT
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VIP{H

5124 102.51% ,99.16% ,RSD 43514 2.05% .2.58 % (n=
6) , RUTZ T EHE R o A 2Z W6 AT B AT
ISR E S5 R K 5,

RO SLME SWEEFNMERNELSR(n=06)
Tab 5 Results of recovery tests of hyperoside and iso-

quercitrin(n=6)

4+ 3 10 2 6 1 5 1 8 1 9
U5
E7 10#tAE =k &M 11N EFIER VIPE
MELR

Fig 7 VIP values of 11 common peaks of 10 batches
of the leaves of 7. angulata from different re-

gions

T o R W R TR A X R SRR (0~4 5 ) FIVR A %t
HEAR I 3090 (55 ) 4% 10 L, Fe BE 2,17 300N (8335 25 R ik
FEMAE , JC SR W AT R o DA I B o 2k v B Sy A AL A
(X)X oy s T A R AR AR (V) VE LR A (BT U, 75 81) 4 22 Bk
TS A £ [0 O R 4 B Ol Y=8 103.7X+
27.906(+=0.999 7) . Y=>54 478X—5.390 2(+=0.999 9) ,
LRGN 3 et Y E ) 2 MY L 30 R 0.003 42~0.136 90,
0.000 99~0.039 60 mg/mL.

243 FEEERE  ORSWEC2.4.2" R 3 5IRA T
VRV, e R 2.1 T i A R R A | 3 SRR 6
WD R . S5, 4 22 W60 | S e T e TR R )
RSD 43 51} 2.93% . 1.42% (n=6) , % B {L 2% 45 55 5
R4t

244 FOEMEIAEE  HUE RN (G5 Y10) Bk 6 47,
£y 0.5 g WERFRE , H I8 “2.2.27 TR Jy i il A HE
VW, 430 = FCE 0.2.6.10, 12,24 hiF# 2,17
T i 2 UERRIN S i SR T AL, 455, S22kt .
S R 1 0 T R A RSD 43038 0.15% . 2.35% (n=6) ,
FEA UL A e B R iCE 24 hINARE .

245 BEREMHIAE  WUE—FE 5 (G5 Y10 MR I 6
By, B0y 0.5 g KEEHRAE , 2 Bl R 2.2.27 R Jy il
M, P21 I S A R AR R | 1SR
g T AT AR I AR L o B T3 4 22 B AF SR
o W, &Y S S B A RSD 4 BN
2.82% .2.87% (n=6) , RWZ I L HEMERAT .

2.4.6  JINFEIEIMCRIRES  ERE S A AR (G
FYDBEK 0.5 g, 64, 45 E T HIEEH TR K%
TGRS X BE A8 48 T (P 2,41 R )y e S Bl il 4 22
BB S R BT vk B 391 4 0.129 8.,0.053 4 mg/mL
(TR X R S V25 ) 2 mL, F43 A 98 mL, HiAy
Fi AR “2.2.27 T Jy Pl A SV T, SR I i R 2.1 I
T EGEAAFUERENNE iSRG . SR IMRE T
(=R T RS 4 SRR E RN T = W) | = S
Wess s G, A2 S T S Rl Sy
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" iR, CHAE,  WAR,  WBE,  MEENE  THMEERE R,
fili g mg mg mg 3 % %
Ex4 i) 03011 0355 02596 05012 10234 10251 205
04988 02344 02596 04977 10141
05102 02398 02596 03113 10439
0493 02347 02596 03022 103.05
04987 02344 02596 04916 99,08
03056 02376 02596 05092 10461
05001 01052 01068 02074 9569 916 238
04988 01047 01068 02142 10232
05102 0l 01068 02119 9809
0493 01049 01068 02136 10182
0487 0l 01068 02103 985
05056 0.1062 01068 02109 98,06

247 FEME  SHFREC0HERE SRR 2 2 g, 1 IR
“2.2.27 TR I ki A R U AR 2.7 TR @
T AAFEREIN A , C R W R BRI F R MR 23
il A 22 SR RS BRI E 3
U IBCFIME . 4528, LOERE S h G 22 W6 St e T Y
SR AR 0.47~6.97 .0.21~1.87 mg/g, TEILF 6.
F6 10t AR~k Z MM P E&2kE RHEEFD
RENELR(n=3)
Tab 6 Results of content determination of hyperoside
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and isoquercitrin in 10 batches of 7. angulata
from different regions(n=3)
i - R gy || BERS AWy FRET g
I
1

Yl 047 021 Y6 097 i
Y2 184 067 Y1 0.75 8
Y3 15 047 Y8 481 1.08
Y4 017 027 \ 113 081
Y3 S4 134 Y10 508 107

3 itie
3.1 HRENFEFRBIATIER

FERTIATSE R i, 5 5 52 TR R [
SN R BUT VX RE S HPLC $5 80 5% i 520, 8] i 2
LT K 10% ~90% LT Jo/K 2B L Je A TRMAFR A3 %
FHE (10 % ~90 % ) &5 A [R] $i s 3510 % 4 iy HPLC 48 £¢
FIEA2 , Z5 5 A8, DL B R S G 39 FLR K i
[T P2 IR, B it 1 LR 0 e ol T R HLT AT, e ¢
W T AR A IO ) S RO
32 BifE&Hmtik

A 28 38 SR P A I 20 A 4 4 391 2% 458 T A
1£210.220.230.240.250., 260,270, 280 nm 25 A [f] % K
TR . AR A B TE 210 nm PR T BREL A H
WA 5 o 2 LI I 353 4050, SACHRe 2 7 A 210 nm A
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AT IR . A, IR HEEE T 5.10,20 pL 1Y)
MERE A S LTS AT S A B BE R e . S5 R B,
MHERE R R 10 pnL B, B it A 5 06 (R R B A H A
WEE (1) 3 5 PS8 I A7 45 A AT ARG I B3, TR AR BF 5 K5 10 pl
YE i . AR, BB WA T LA K (O NE-7K
FH 12 -0.2 % Tl T2 /K I35 W . WP I8 -0.5% W R /K s W
M5-0.2 % B IR /K VW T 0.5 % B R /K VAWK . 2 15-0.2%
WEFR KW . 2N -0.5 % B FRIK IS W« N6 -0.2 % ik TR 7K
VW G -0.5 % Il BR 7K 15 W S5 A A U s R B A o £
EER R, 25 R, UL E-0.2 % B IR 7K I VR A
2 -0.5% BEIR K WA I S AR BT, FF i 45 e i g 1
WY H 43 28 B A vy, (025 3 3k sl AR v il iR Tk B ik
e R AT R E R GRS RS2, ORI 5 e e
VEPE 2B -0.2 % BEFR K RAE R TR B AH
3.3 KERMHAHREGESITEM S
AW5E 5T HPLC 5 S0 IS HOA | 3 s AR U A
WIAPEM T 10 SN R] = oK A I 265 61 AR UM . ]
it , A58 F FH PCA 1 PLS-DA 254k 28 R 31 A0 B b
ARV T AN 77 b oK A JIC- 25 04 (8] 14 5 i 22 57, W) 26
TE 15 W AN (] 7 Ml 24 A 5 1 6 4 B o 25 A AR
Yo FAHICSCHRARAE T AT, 4 2286 HA AR 90 ULkt /
FRHEEPG ST PE, S T A B R B B
6 U PUR EE LR (RIS PRI e S AR g
PEH, SRR APEM 250 T i, AT 52 % RO 24
IKA TN o (R AR 1 B A4 22 B N S A B A R A T T
FEFR AT o 10 HEAS ] 7= M 7K & T 24 A B 5 1 0 2 24
REIR, 95 R YLCRE TSN B ) YACRSE T 5%
PR SR T ) (AR it v A 22 BT L S R T 1 s B IR
PEIRIX 2 HEFE S B3R R I S A A TR 2 S A
Ko AL, AT RE S 2500 A K ik L 45 DR RE
KU U A DN 3 AT O, A OGS A it — 2P TR A
25 bR AT HEST T 10 A ] 77 bk 2 ST
HPLC 5 8C I3 , 2t 3r 7 11 AN 0, 454 PCA I
PLS-DA bt U PN T i w25 ik th 1 s
(] 7 Hb 7K A SN JBT 3t 114 6 1> 22 S PR As i 0, I X AN [R)
MK A TN 3= A2 53 4 22 B RN St B b A T T
SR AE . B ST A HPLC 5 80 & 338 A2 00 5 Oy i
R (AT, AT K A2 14 19 o S s i, fb 2 Asi =
T A) 0 1) S5 1 22 S M R ok s TR A 5% 24
FE T A
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