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 E: BM @RISR Lavandula angustifolia 1f) HPLC $840 B K % 0 & B E ik, 4 &R
FNEVPN PR AR B R, NI SRR RARBMKEE . F55% R ZORBAX Eclipse XDB-Cis i (250 mm X 4.6
mm, 5pm), ZME-01%BERKEB AT, BTN, MK 350nm, #iE 30 C, AFE 0.6 mL/min, #FEE 10
pl, KRR M B K B HPLC i UG IF 0 BT ARALRE , 25 6 0 I8 0T L AR AL 22 il IR AT e 8 o it
Origin2025b. IBM SPSS Statistics 27 F1 SIMCA 14.1 #fFi47 545587 (hierarchical clustering analysis, HCA). 774
(principal component analysis, PCA) J 1E A {5 /) 332 H 5] 43 Bt Corthogonal partial least squares-discriminant analysis, OPLS-
DA, WAFEFE B FAR T AT R BV, TiEEREREY. SR 8 7 AR IR AR HPLC fRgUEig, 3t
FraE 14 DA %0, FRARIET 5 MR, ABIASREE (0§ 2D, ABRFEIF (0§ 8). HREHER (I 12). KBRFER (1§
13). FF3EHE (I 14); 15 HEFESAARABERIAE 0.9 DL L HCA ¥ 15 HEF 3 AT 428 3 2%; PCA 2RI T 4 AN Fdr, Hoy
7E RFATTIREE N 93.310%; PCA 45 B R B EWAE M (L5 YC23072402) i if; OPLS-DA ffiif tH AR 24 BA: it
AREBHEZR, RIEFRMARERS 7T MABEFWEY, PERERARER, REFR. FRERES S5 0.018~
0.230. 0.380~3.095. 0.144~0.481 mg/g. Z&it 57 HIHTIRAN [F] ™= Hhper 3K 55 HPLC 488k K& 2 oy il e 7 12516
B e EEMEL, W T KR REAY, AR ERER AR .
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Abstract: Objective To establish the HPLC fingerprint and multi-component content determination method of Lavandula
angustifolia from different origins, and to evaluate the quality of L. angustifolia medicinal materials from different origins by combining

chemical pattern recognition methods, providing a basis for further research and development. Methods A Zorbax Eclipse XDB-Cis

WFs BHA: 2026-02-03
HEWH: WEENHEELETHE (252300421028); T HH = EARHLEIH N (26IRTSTHNO18)
fEEEN: T W (1999—), o, WmEHs N, WA, I O R 2O R AR R R A 7T
E-mail: wangcong662024@163.com
HBEEE: 7 O (1981—), B, WHETOMA, 1d, IEmB TR, IEmPEUn, FENE PG RIRLH 40T
Tel: (0991)3727587 E-mail: yingiang@renfu.com.cn
Z gl (1982—), B, WEWE N, Ml #dR, WA, EENFESZMEHPTT. E-mail: cpulikai@163.com


mailto:yinqiang@renfu.com.cn

PED 2026£9H B57% B 178 Chinese Traditional and Herbal Drugs 2026 September Vol. 57 No. 17 . 6947 »

column (250 mm x 4.6 mm, 5 pm) was used, with acetonitrile-0.1% phosphoric acid solution as the mobile phase, and gradient elution.
The detection wavelength was 350 nm, the column temperature was 30 °C, the flow rate was 0.6 mL/min, and the injection volume
was 10 pL. The HPLC fingerprint of L. angustifolia from Xinjiang was established and the similarity was analyzed. At the same time,
the chemical components were identified by comparison with reference substances and quantitatively determined. Hierarchical
clustering analysis (HCA), principal component analysis (PCA), and orthogonal partial least squares-discriminant analysis (OPLS-DA)
were performed using Origin2025b, IBM SPSS Statistics 27 and SIMCA 14.1 software to evaluate the quality of L. angustifolia
medicinal materials from different origins and screen the quality difference markers. Results The HPLC fingerprint chromatograms
of L.angustifolia from different regions in Xinjiang were established. A total of 14 common chromatographic peaks were identified,
and five components were recognized: Chlorogenic acid (peak 2), luteolin-7-O-glucoside (peak 8), rosmarinic acid (peak 12), luteolin
(peak 13), and apigenin (peak 14).The similarity of 15 batches of samples was all above 0.9. HCA divided 15 batches of L. angustifolia
into three categories. PCA extracted four principal components, with a cumulative contribution rate of 93.310%. PCA results showed
that batch YC23072402 from Huocheng, Xinjiang, had the best quality. OPLS-DA identified seven quality difference markers, namely
luteolin, rosmarinic acid and apigenin, in L. angustifolia samples. The contents of luteolin, rosmarinic acid and apigenin in L.
angustifolia were 0.018—0.230, 0.380—3.095 and 0.144—0.481 mg/g respectively. Conclusion The HPLC fingerprint and multi-
component content determination method for L. angustifolia from different origins is simple, accurate, and has good repeatability. It
can be used for the quality evaluation of L. angustifolia from Xinjiang and provide a basis for its quality control.
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REBHEH ., RBHER, AR S MREE, BE
AL Z AR 2R B B E TR A VI Rk
HORE A IAh, SHAREEEN . 550
M1 C(hierarchical clustering analysis, HCA). F{5r5
M1 (principalcomponenanalysis, PCA) 5 1Az
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FEIE 1.



« 6948 » PED 2026£9H B57% B 178 Chinese Traditional and Herbal Drugs 2026 September Vol. 57 No. 17
*1 FHEREHERER
Table 1 Lavandula angustifolia sample information
B 5 P fit5 KEERTE | FEA RS FEHL it KA (]

xye-1 HiEEEARFFE/RE YC2203013 2023-07-26 | xyc-9 BT Y(C240202  2024-03-03
xyc-2 HTSREINE Y (23090405 2023-09-17 | xyc-10  FrEAEFE YC202403  2024-03-03
xyc-3  HTSREINE Y (23072403 2023-10-29 | xyc-11  Frs@EmE Y(C240204  2024-03-03
xyc-4  HTSREINE Y (23072402 2023-10-29 | xyc-12  Fri@AmAE/LHHEIGE  YC240205  2024-03-03
xyc-5  HrERARALM Y (2308012 2023-10-29 | xyc-13  FrIENEHE Y(C240206  2024-03-03
xyc-6  HiEETE ARFFE/RKE YC1912014 2023-10-29 | xyc-14 g5 Y(C240207  2024-03-03
xyc-7  ErEEARALM YP11-21012901 2023-10-29 | xyc-15  FEEHTE Y(C240208  2024-03-03
xyc-8  HiERfT R Y (240201 2024-03-03

2 HESHR

2.1 HPLC &8 EiEHESL

2.1.1  AHREGER RIS R EE IR . SRR
R KRBREH. KBEERAFERZSHMSER, B
FRRAE, TN 70% T B RE IR FERoRE, il
KIEFERR 0.354 mg/mL. 445 FR 0.145 mg/mL. AR
B 0.077 mg/mL. AKBEFEK 0.053 mg/mL. 2%
0.057 mg/mL 17 & %] HE S VAR

2.1.2 AU VERIE] & DU A B o R
Gt 2 50 £92.0g, HERE, BHEHBHE,
FEBMN 70% Pl 50 mL, FRE R, 5 40 (1)
% 500 W, 40kHz) 30 min, W74, FHGERE, M
70% HEEANE RO T R, #2541, 6 000 r/min #525
O 15min, BUEEW, £ 0.45 um JERESER, HIFS.
2.1.3 it ZORBAX Eclipse XDB-Cis il
(250 mmX4.6 mm, 5Sum); PAOHE (A) F10.1%
oK (B) Aimahtt, #REEHEME (0~15min, 10%~
17%A; 15~23 min, 17%~19%A; 23~33 min, 19%~
37%A; 33~38 min, 37%~60% A; 38~43 min, 60%~
10%A; 43~53min, 10%A); AFAE 0.6 mL/min;
FERON 30 °C; HEREEN 10 pL; AR KA 350 nm.
2.1.4 REERLAL BRI E AR RO R (Y
T xye-3) 14, $ZMR “2.1.27 TR LT AR
VTR 4%, 58 “2.1.3”7 Tt 4% 4: 6 K
BEREDE, DARKIEERR (1% 12) ARG S, 5
14 ANREAEIE ARG R BE B (8] RSD<<0.05%, AHX 04
AR RSD<2.89%, RHAUAFEZ T R AT

2.1.5 FREtilse AR RO AR EIN R (Y
T xye-3) 14, %M “2.1.27 T 78T
SEVETR A, AR IR 2,137 TR i 440 IE
0. 2. 4. 8. 12, 24 h ke, DARIEAHER (I 12)

NEHRIE S, MAF A5 RFIEVE AT R B ) [E] RSD<
3.79%, HIXF UG RSD<3.96%, &Pk
B RE A VR 24 h NFROE .

2.1.6 EEMRE o BIFKELE — o 5K SOk
K w5 xye-3) %08 “2.1.27 TR 15 AT Hl %
6 IRESRVA, IR “2.1.37 TN il &R sy
Br, DLREERR (6 12) NSRIE, NS S RHIEIER
AIXHE B 1A] RSD<<2.55%, HIXFIEMHE AN RSD<
3.70%, FEZITIEES R .

2.1.7 HPLC fagr a7 A mr4eiL - |
15 {EPHFEAR TN R, % “2.1.27 TN il &t
WAmVATR, M “2.1.37 TN Rk &R T,

LR HPLC (il B S5 5 LI 1, FIH 5 HE
LA AR, bR IR S FlE s> a2
Fim, RUCHEERRR (6 2), RBRETF (% 8). &%
EER (W 12), KABRE (I 13), FExR (%
14), Hrf 12 5 GRERFRR) WA R,

I3 B BUR SR e R, IR B TRE ok AR
NBIRIE (S). B HT1S 15 LR FEAR BERRAE B DL
ATA #CFN (P2 it s S B FRBURE VPAN 31
(2012 O FHEATREEE /3 HT, PA%R 59 xyc-1 K il
Bl 2 B, i 1) 7 56 B 808 0.1 min, 4% 947
kA O IR IS, AT 2 AU IEAD Mark 4T
B, SFEmfEstEigEmE LK 3, 15 Hpk K
BIFRIN 14 AN LR, DIREFRR (% 12) AZ
HEUEE S, THEAS A 13 ANRFAEO& R AF T £ B 1 T]
RSD {B7E 0.012%~0.128%; FHXf{# B & F RSD
HH 24.63%~137.99%, AHXTOR B 0 AR AR Z2880K
TR AL R B B AEAS R IR B AR R OK 22
S, HEMTTRE 5H . KA. RS
7HK.
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Fig.1 HPLC chromatogram of L. angustifolia
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2LRRER: SARPREF, 12-KEHES: 13-KMER: 14778K,
2-chlorogenic acid; 8-luteolin; 12-rosmarinic acid; 13-luteolin; 14-

apigenin.
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Fig. 2 Chromatogram of mixed reference substances
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PSPPI, VAUV WOV Y WU WY SRV W NPT & N (TR WOy RPN xyc_2
Ll
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3 PERER G HPLC HE4EIEE mE
Fig.3 Overlay of HPLC fingerprint spectra of L.

angustifolia samples

2.1.8 AHULEEVEMT X 15 SRR AR SR N HPLC
Pt 5 5 IR B 1A T T B xye-1~xyce-15 AL 12
£ 0.9 VL b, MLERE, RS HOOP M A
FERABUE R AT, & o 2 580N, iR
NEESE, FTEESLH) HPLC 45 AE B Rl T3k 3 K
BRI EVENY . ABRLE TS R IR 2.

T2 15 HPRMHEREIRGEEEMEITNER
Table 2 Evaluation results of similarity of 15 batches L.

angustifolia fingerprint patterns

95 HAAEE i 5 HHABLE
xyc-1 0.972 xyc-9 0.989
xyc-2 0.985 xyc-10 0.978
xyc-3 0.990 xyc-11 0.967
xyc-4 0.944 xyc-12 0.992
xyc-5 0.971 xyc-13 0.992
xyc-6 0.906 xyc-14 0.979
xyc-7 0.974 xyc-15 0.979
xyc-8 0.964

22 WERRIRF

2.2.1 HCA K DL1S IR R FIRE S 14 4N 3
FUERIEARE N R, B Origin2025b 2 A,
KH 525751, UL Buclidean 125 Ay B2 X} et
MR E BT HCA, 450 WK 4. 15 HEARH AR HERE
mm IR RN 3 2K, xyc-1~xyc-3. xyc-5. xyc-
8~xyc-15 BN 12K, xyc-6. xyc-7 FNH 2 K,
xyc-4 BONE 325, M HCA 45 a5, P %L
Mo FAFAE ] AE OIS s xye-1~xyc-3+ xyc-5+
xyc-8~xyc-15 i & BN, HEN -5 H e s H
T8 BAFERBUN. B SR FATAI IS R = A
Ko xyc-6. xyc-7 HEMBSA I b MEM. AP
IR AL 3 ALK R B 22 R ORI AT RE SR
B CRULESTE] A7 7 =0 K.

1

— 2] 3
- W 14 348
E E
I
U 11 :
0.63
W10 | 008
Mizo | _ggo
W8 151
g7 H-222
% 6
% 5
I 4
[ | i 3
U 2
i 1
59293902y D% g
Q Q o [} [} 1 1 Q 1 I Q Q (o]
P AT A A A TS I TS T S =N & RS ==Y
S N S L S A S e S
®ooX XK K S

4 15 HPRMERER S HCA A E
Fig. 4 Heatmap of HCA for 15 batches of L. angustifolia

samples

2.2.2 PCA UL 15 B EEACERE Y 14 NI 1%
HIUETH AE A&, iz H IBM SPSS Statistics 27 %X
Xt FIRR) 15X 14 By Bl E FE3E4T PCA . Bartlett
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BRIEFERG I TR P<<0.05, iMHiZEdEiE A PCA,
DL BRI > 1 B i AR U 15 7 &
R . DARFIEAE J SRR 22 DTRR 3 AE ot e 3 &
IABHERACYE, JH 4 A ERD KT
1, HERUGZTTRE N 93.310%, 1 LIP3
KEAHEERE 14 DNIH ARG SEE, 4
HEAE (B 5 MRAR S, $EE 4 AT i
I, HREE R oTERFE N 3, BEEIX 4 N3
B AR R A AR B 93.310% M5 8., 78— ERE
AU RIS 14 AN ISR IEN P A
FLRE SR
8

6

FHIEME
~

0 —

1 23 456

7 89 10 1112 1314

El5 JRHEEIRE PCA fEAE
Fig. 5 L. angustifolia PCA stone fragmentation chart

®3 FHEERFETRE

Table 3 Eigenvalues and variance contribution rates

ERO T RHEE T3 2 SRR % BRI ZETTHRE %

1 7.782 55.589 55.589
2 2.453 17.518 73.107
3 1.828 13.056 86.163
4 1.001 7.147 93.310

DR T R R S B T 25 A 5 14 ML I,
B Jsian A s M ARG R AL, SR NE 4, 1 E
B FE R Tk 1, 2 (SEJEFR). 3. 4. 5.
6. 8 CORBEHFA). 9. 11, 12 GREFR). 14 (FF
X MEE, 2 Ty FERBLT Gkl 7,
10 (B R, 5 3 TR B 7 EiEE 13 O
BEZ PIMEE, 54 FRAMEHEEA 1.001, 77
ZETTHRE N 7.147%, FERBLT kg 8 ORRE
T W14 OFRE) DURIE 13 ORBRZE) 15
B AR T R R IR R 2 M EL S R, R
B H AR o R R R IE RO 5 o 2R AR DT
BREAUIC, (AT BARTT ZTTIREE 93.310% A =
FAER, T DR . XSRS 2 R B 5 A
R RN EERE.

x4 EFHAEER

Table 4 Factor loadings matrix

At
LA g

H71 A2 FT3 A4

1 0792  —0438  —0.041 0.278
2 0.702 0.193  —0.550 0.290
3 0.815 0284  —0.373 0.173
4 0940 0229  —0.067 0.186
5 0840  —0403  —0.103 0.202
6 0.925 0.048 0312 0.052
7 0.443 0.807 0.301 0.033
8 0696  —0.131 0.193  —0.598
9 0770  —0.428 0353  —0.242
10 0.244 0.828 0.383 0.159
11 0.822 0.324 0428  —0.052
12 0869  —0.271 0.310 0.104
13 -0.577  —0.448 0.610 0.259
14 -0.677  —0.091 0.470 0.455

iZFH IBM SPSS Statistics 27 #4415 ket
MK FHF WG AT ARG A3, 456 RO
TEAE AR 435, 5L 15 PRI £ 590, &%
LGB KRN LR B IFEATHE Y, 85 R WK 5.
MR AE A S ) 2 A4 0N xye-4. xye-
1, HEREARH 2 NN xye-7+ xye-6, Ut BHE I
1] xyc-4 FIH ARGERET xye-1 X 2 AMHEJOPM AL
FLRE SRR T 4 DR T E TR R (R
3) AN, FEMVEA RS, 20 AS 3 B0 1R DT R 2 AR
H, RIET7ZTTERBARHEC SR, 1S & R
ER: ¥1=0.284 X;+0.252 X>+0.292 X3+0.337 X4+
0.301 X5+0.332 Xs+0.159 X7+0.249 X3+0.276 Xo+
0.087 X10+0.295 X11+0.312 Xi2+0.200 X;5+0.243
Xia: ¥2=-0.280 X;+0.123 X,+0.181 X3—0.146Xs—
0.257 X5+0.031 Xs+0.515 X7—0.084 X3—0.273 Xo+
0.529 X10+0.207 X11—0.173 X1,—0.286 X;3—0.058
Xia: ¥3=-0.303 X;—0.407 X,—0.276 X3—0.050 Xs—
0.076 X5s+0.231 Xs+0.223 X7+0.143 Xg+0.261 Xo+
0.283 X10+0.317 X11+0.229 X2+ 0.451X15+0.348
Xia: Y2=0.278 X1+0.290 X>+0.173 X3+0.186Xs+
0.202 X5+0.052 X5+0.033 X7—0.598 X3 —0.242 Xo+
0.159 X10—0.052 X1, +0.104 X12+0.259 X;3+0.455
Xias I, Yis Yoo Yas Ya ol ERSE 1. 24 3.
4 1355, Xi~Xua 73 0l 36 1~14 brifEfb b 2
JE BVEHE o A E RO 150 RO S ) AL E AH SRR
A, ML R Y=0.555 89 ¥,+0.175 18
Y2+0.130 56 ¥3+0.071 47Y4; LIRS0, YA
AR AR G R LR B 1357
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Table 5 Principal component factor scores and rankings of 15 batches of L. angustifolia samples
v 55
] é =]
Fradis E 0y A A3 T Gemdn
xyc-1 3.748 -1.219 —1.234 1.117 1.789 2
xyc-2 —1.412 —0.547 —0.247 —0.708 —0.964 11
xyc-3 1.763 -0.216 -1.691 —0.026 0.720 5
xyc-4 6.486 —2.459 1.426 -1.117 3.281 1
xyc-5 1.168 —0.438 —2.628 2.220 0.388 6
Xyc-6 —5.090 —2.508 1.747 0.789 —2.984 15
xyc-7 -3.217 -1.312 1.557 0.778 —1.760 14
xyc-8 —0.359 2.228 0.877 0.257 0.324 7
xyc-9 —0.669 0.626 —0.452 —0.781 —0.377 10
xyc-10 —1.540 —-0.125 -1.159 —1.147 -1.111 12
xyc-11 1.120 2.655 1.714 0.651 1.358 3
xyc-12 -0.113 0.755 —0.233 —0.468 0.006 9
xyc-13 0.127 0.863 0.022 —0.386 0.197 8
xyc-14 0.344 2.084 1.343 0.198 0.746 4
xyc-15 —2.358 —0.386 —1.041 -1.377 -1.613 13
2.2.3 OPLS-DA Jhy J B4y Hr AN R HERFEA 3
ZIERMIRERR G RLAME RS 2% o= | &
s : Rye- 1
feerty, ¥ 15 RRES 14 MICHBTRFA i o H
SIMCA14.1 %, #47 OPLS-DA 404, & & 508 el g el
\ 4 - - 4 N > gl cqhl
ST A (B 6), AAMEREEEN  E R
GERIEAR—F, Hr, xye-1~xyc-3. xyc-5. xyc-8~ 10003 N
" NI ~1500-
XyC—15 ﬁj\%ﬁﬁz% 3.4 %Kﬁttiﬁﬁkqjﬁ\j‘j—‘#ﬁo XycC- 2500
6. xyc-7 S AESR 2 RIREEEEGIE N —F. xye- 6000 ~4000 ~2000 7(;*t[1] 2000 4000
4 P ARTESS 1 RIS HAR B sy —3. it
R’(1]1=0.510  R?{2]=0.132  Ellipose:Hotelling's7%(95%)

b, AR O A B A B B FE UK, T
& FE b 8] AR AR UK 22 57 - OPLS-DA #8151
FUARERE 123 R2veum N 0.966, R%yeum 9 0.966,
T e 1250 O%um N 0.815>0.5, LB T A 7Y fa
SE - TIEE o Nk — D PP Al LAY () AR 14 R0 T e

%} OPLS-DA FAIHEIT T 200 VKIEARH) B A5,
SERWME 7 R, ATEoR, B RBTTEIRE RP<
0.4, BAITIMIAE 11 02<<0.05, FHZIERURIEAES
ARG, FREAEE, RN K R MR A
B A R T . AR B H MR (variable
importance in projection, VIP) {H & ik Z S5
P EE R bR, VIP {EE, X412 5 RS s .
ik — P I 5 LB B R 2 ) 2 S AR
PERLSY, BT VIP ERHAT 4T, 3312 7 Hbrid
YI) VIP 435 (1 8), LLVIP EH>1 NBI{HE,
7 AN, RYE VIP ERTCNIE 9, 12 (REi%
FIR) 3+ 7+ 5+ 13 (KBEFR). 14 (FER),

BEl6 15 #BMENRER OPLS-DA 557E
Fig. 6 OPLS-DA score plot of 15 batches of L.

angustifolia samples

Intercepts: R2=(0.0,0.394), 0>=(0.0, —1.38) ORr?
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7 ERRWER
Fig. 7 Result of substitution test
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Fig. 8 VIP score plot of 14 chromatographic peaks of L.
angustifolia
2.3 PMERE HPLC RO S2NE
N T B PN A AR S 2 M R 1
ZEFEIE, AW T AR T 2 o & R E

Tike I VIPAE>1 ks & M FR A, U
KBER, RIEFBRAFRZITEENE; L
DM R B A TVEY, S AR RIER. A
BEAF, RIEFR. KBRZE. F3EE S Mt
A7 [F500 5

230 WIAE A X VA TROR B R A T
AR “2.1.17 “2.1.27 T,

232 @ik MH  @IGMHE “2.1.37 i,

233 LMERRFEH FEFEWIN “23.17 UMNES
ST A TGE L, B S mL BT, H 70%FEE K
R ZIRE, HR S NS AT A B [0 R
WL % “2.3.27 WURNGBRE&NE, LS
PALKR (YD, B IR T EIR R AR (XD 34T
FH, R 0K 6.

®6 BMERESD S MRINEMXRERE

Table 6 Results of linear relationship examination of five components in L. angustifolia

2= EVEpgE r 2V Fl/(ug-mL ™)
SRR Y=15510 X—3798.9 0.999 8 0.565~36.180
RBHH Y=46 664 X—16 412 0.999 9 0.299~76.500
HIERER Y=27268 X+7198.2 0.999 9 0.173~353.800
KRBEZE Y=74891 X+1112.7 0.999 9 0.026~52.900
eSS Y=67 749 X—820.04 0.999 9 0.028~57.100

234 FEEEES O REWRDUEE “2.3.17 TUNRE
A 0T HE SRR, e “2.3.27 TR (il & E S
6 K, WREER. KRBEFEE, KEFR. KB
RIOTRFREMR, t15EAF 5 MUEEW H W%
RSD %N 0.35%- 0.09%- 0.07%- 0.11%- 0.22%,
TS H A R I .

R BOE R “2.3.17 TR RS A,
% 92327 WUNEIGRAFIESIE 6 Ik, ESE3d,
W S MEE D RETAR, THES S MLEEH I
K525 RSD KN 0.39%- 0.13%- 0.11%- 0.14%.
0.17%, FHIACES H ARG % R i
235 HEMER  HUE —#ORH KRR
(xyc-3), % “2.3.17 WU R i ATl % 6 kil b
W, 4% “2.3.27 WUk mlE, AR
PR RBRER ., RIEFRE. KEBRER LT
R E DK IN 045, 0.27. 1.30. 0.02. 0.14
mg/g, RSD KA 0.73%. 1.96%. 0.89%. 3.70%-
2.62%, KHZHIEEIERL .
23.6 FfREtEEE BRI (xye-3),
% “2.3.17 BUF ITE AT AR IS, T

0. 2. 4. 8. 12, 24h#% “2.3.27 LUK il 24
E, THREAGER. KBEE, KEFR. ARE
RN EN S ®E RSD KIKN 0.81%-. 0.81%-

0.63%- 4.03%- 1.11%, F/RHHAMERIE 240 K
I FRTE 6

2.3.7 INFERICREE B9 4 NS R Ik
REFE (xye-2) FKRZ) 1.0g, FEEFRE, 490
NG s & 3 FAS [ 5 B B (1 R T BtV
EE, H 70% ™ EKIEBANE S 50mL, % “2.3.17
TR 77 A A, 1% “2.3.27 TURN A%
e, THEAMEEREE, 5 ARG TS e
[ %A 97.1%~100.3%, RSD %I/ T 4.1%, #H
ZEEMCR R AT

23.8 FEREERNE BN FEHE ORI #K O
A, #2317 TR F7 i i s, 4% 2.3.27
TR Bl 2 AR I SR Ve TR e b o i 2892501
HEEBEAEEN SR, SRILEK 7. SREH,

ZrE A KIS TR R A R, A
[ Lt OB 3 A B 86 i 7y B 22 K, BB B R
15 SR8 A B 24 b o 3 R IR I B 3 50K 0.208 ~
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Table 7 Measurement results of component contents

iR/ (mg-g ")

Y SR ARUE RLE®m ARRE FRE
xyc-1 0.470 0.238 1.429 0.038 0.174
xyc-2 0.225 0.142 1.033 0.053 0.158
xyc-3 0.471 0.242 1.306 0.018 0.144
xyc-4 0.362 0.420 3.095 0.059 0.145
xyc-5 0.490 0.067 1.361 0.021 0.253
xyc-6 0.208 0.115 1.635 0.230 0.481

xyc-7 0.214 0.118 0.867 0.175 0.402
xyc-8 0.331 0.150 1.048 0.043 0.266

xyc-9 0.355 0.221 0.574 0.037 0.221
xyc-10  0.346 0.223 0.380 0.034 0.212
xyc-11 ~ 0.357 0.183 1.231 0.059 0.276

xye-12 0365  0.241 0.673 0.043  0.245
xye-13 0371 0.250 0.701 0.052  0.250
xyc-14  0.350  0.209 0.948 0.064  0.279
xye-15 0293 0.193 0.427 0.037  0.194
FHIME 0347 0.201 1.114 0.064  0.247

0.490 mg/g, “FHME N 0.347 mg/g; ARBEHFFHE>
N 0.067~0.420 mg/g, “FIIMEN 0.201 mg/g; K
LR R BN 0.380~3.095 mg/g, TFEIMEN
1.114 mg/g: RBEZTE /T 0.018~0.230
mg/g, “FYIMEN 0.064 mg/g; FrRERFETHN
0.144~0.481 mg/g, “F¥IEN 0.247 mg/g.
3 e

ARSI T AT AT B S PR, Xk
H-F AR B AR A RE 190~400 nm 5 4h-A UL
S KA, S5 RI 350 nm B g E H | ik
TER > B LT, SRS EE MR R AE,
ARHFFTILEFE 350 nm VR NRTIIBEA; AR ARSEER A
T3 REMMPEE R, S EEE T AR
ChnFA RS A $2E0, AFFEEUAT (100%-
70%- 60%- 50%- 30% HEE), AS[F]HF2HU E (30,
45, 60 min), ARSI SE AR CHEE-0.1%
IR HEE-0.1%HFER/K. HEE-K. LIE-K. &
JiE-0.1%MEE2 K . Z05-0.1%H R /KD FEiR (25 30
35 C). #KFRE (0.6, 0.8, 1.0mL/min) {5
Ik R ARG H . R LR B . IR
B, &4 30 CHER, AARE 0.6 mL/min, Jis))
FAR RN ZIE-0.1%B5 2 7K 70% H EE R 75 30 min $2
BT BE S A VR P f i e 1) 40 B R LT
SEER. &b, T OMER HPLC B

FESI G715, GNP S B2 Fr SR

ASZIONT 15 B 3K B SO TR AT
SO BRI AR, SN e 38 A R R 1)
AT BV 5 SR IR B 5 AN [F) 1 X g e i
LA B 2B ARAL, R &R 2 a4
SR G EAAAE EERF . HCA RERER, I
MERKERNEAN 3K, EW xycd BN, &
KR xye-6 AR AL xye-7 ToN—2, HAth 12 fitih
X Pt B AR B RN — K, EAE A SO, Ui
[F]— 7= X\ AN [R] P R 3 A B 246 i B S5 A A 22
R GG OENEFIER xyc-4 XRELPAR
B AMRIEER S E SRS, AR xyc-6 Al
AL xye-7 IXRREERPARB R R M TR R S & ik
e oAt 12 bt DOPer 3K FLIX SRR 4R R
TR . PCA 45 Rl — 0 BoR T S E W xyc-
4 (PR EEAR B LM R B AT, W] RES E SRR X
I AR, BEBR IR, 5 R AR AL
TR AT SRR R SR SR R0,

OPLS-DA Z5 R RN B E R | KIEHR . 7K
FHRANE 9, 3. 7. 5 &AM R T = 1)
BHRE, RS EREEE DAL &&
MWE g RRPRERR . KBEEH . REFR. KB
HER. FRRAEAFEMX 2 MFEEREES, AR
HEHARIEFR S ENER X B 5, KREZRM
FRRTENTARPE R &, SERSE A
A X &, 5 PCA 205 OPLS-DA 43 #r 4
KEC—E LEAVHN IR, Bk AR 1
RS BRI A S Rk ER A& b
ST RRIEE IR O UE S B B MR Pt A
PRS00, X — 7 S5 AT R E T X 2 A T
B RERF R .

ARSI S HPLC BB T AR REFR 4L
B, 25 A A R AT X 3 58 AN () b [X e 2
KEW R EAT T 4560 [FRS, 5T HPLC 75
EFDPIE T 5 MAFFER D & &, TEE ) 15
M e S A B - LR (R A S B M 2 ey, A IRER
BH, FTUSCEE ) 15 FHBE 34 B DL 5 e Ik [X ot ==
B HFREERENE, IREAREFMRS], &
W FEV5 B 3R 70 P HURE AR B AR X DGRy X
A B —READ, FEAFIHX (] SR M A g it
I3 PAFAE— B A, A fRl it R
At — P, REW, RN T8
TN P X e HE A A RS BG5BT T IR )
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