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EF AR LSS RS EROAE
T B R B T

TEE X W, RiEE LW LKA ERR T, KER LS

(1. WEREAFLTERGSEBANARK, LR FL 2710005 2. LW ELFLTEE X ERETTEF FQ,
L& &% 271000)

WE:BHN SN ARAZS L REIAKRS RS BEGRT . AR KA SRR EHE (HPLC) 0 X &) Bty Bk 5 Fr A 20%,
S WA E, &k H Agilent Extend C, 4£(250 mm X 4.6 mm,5 wm) , A S A8 A Thy - FE(4:1,V/V) - 0. 1% Bk (8 E %
BE) Ak 1.0 mL/ min, 4 0 9% K A 330 nm, A& A 30 °C, A A 10 pl; & 2350 B 3%, 38 i s 5w A SE AT AR
N, RRRESME(CA)  E RS (PCA) kAo B AR D = Fe H) 51 A7 (OPLS — DA) k5 5 AN A = A Ak by 17 LA St 77047
R KRG HEAIS L EEA 14 A F5INH T 8 MECA A= PCA ¥ 17 S K E1Ber WA S H 4 £;0PLS - DA HE T 6 4
EFARED R TR YR EREFSRNAFREE -T-0 - FH AMEBERF >% 7> FRHB > 9> RERKR > T &rtF 5/
BAYELAORERECANESEEREMRERRT(r20.999 1,n=5); F Al 4 95 88%~99. 12%,RSD # 1.40% ~
2.00%(n=9) 4518 & HRRAER B, 7R FH KRR BT LA T X&) By Bk o 20
R K H By Bk BHAURA R A E; SRy R RESM R RS M R EX AR R SR I A 54 R

Quality Evaluation of Cirsium Japonicum Formula Granules Based on HPLC Fingerprints

and Multi — Components Determination
DING Fujuan',LIU Bin',ZHAO Haiyan' ,ZHANG Ming',ZHANG Liwei' ,WANG Xuchen' ,ZHANG Junpeng',KONG Linghong’
(1. Tai'an Testing Institute for Food and Drug Control,Tai'an,Shandong,China 271000; 2. Daiyue District Center for Disease Control and Prevention,
Tai'an ,Shandong , China  271000)

Abstract: Objective To evaluate the quality of different batches of Cirsium Japonicum Formula Granules (CJFG) from different
manufacturers. Methods High — performance liquid chromatography (HPLC) method was used for the content determination of five
active ingredients in CJFG,the chromatographic column was Agilent Extend C,; column (250 mm X 4.6 mm,5 wm),the mobile
phase was acetonitrile methanol (4:1,V / V) — 0.1% phosphoric acid solution (gradient elution),the flow rate was 1.0 mL / min,
the detection wavelength was 330 nm,the column temperature was 30 “C,and the injection volume was 10 pL. The fingerprints of
CJFG were established to identify common peaks through comparison, and evaluate similarity. Cluster analysis (CA) , principal
component analysis (PCA) , and orthogonal partial least squares — discriminant analysis (OPLS — DA) were used to analyze 17
batches of samples from five manufacturers. Results The fingerprints of CJFG had fourteen common peaks, and eight peaks were
identified. CA and PCA results divided 17 batches of CJFG into four categories. OPLS — DA identified six differential marker
components, and the order of their significance was apigenin — 7 — O - glucuronide > peak 7 > chlorogenic acid > peak 9 >
cryptochlorogenic acid > pecaalinarin. The five components had a good linear relationship with peak area within their respective
mass concentration ranges (r = 0.999 1,n = 5). The average recovery rate was in the range of 95.88% — 99.12%,with RSD of
1.40% - 2.00% (n = 9). Conclusion The method is simple,and the results of methodological investigation are good,which can
be used for the quality evaluation of CJFG.

Key words: Cirsium Japonicum Formula Granules; HPLC fingerprints; multi — compontnt determination; cluster analysis; principal

component analysis;orthogonal partial least squares — discriminant analysis
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5 UKL, HAT WL Lk i OB EE I IR R B Bl B0 X LA T R A TS 5 UK A SO L iR AL
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SR B A B AR T SR L 1 AR IR Y P R A R AR
VAR 835 (HPLC) 5 80 R 23 (CA) L L sy
53 1 (PCA) ¥ 1 IE 32 i ¢ /Iy — 3 4 51 43 #1 (OPLS -
DA) L, S5 6 Z 0 &, 2 M BTN AR = ik iy
AN TRt R i I R 1 o e, Oy L e g o R R S
% BIHGEIT .
1 UE5ILH
1.1 {¢=8

LC — 20AT A4 % A 14,38 4L ( H A< Shimadzu A #) ) 5
XS205DU I By, 743 KA (Fifi £ Mettler Toledo 23 Al , 4
BRI 52 —) ;KQ — 500DE B I vE s (B
LT A A RS W], B354 500 W, 431554 40 kHz) .
1.2 X%

o3 IR ok R S (HE SR 110753 - 202119, &4
96. 6% ) , MNMERR X B8 & (41k5- 24 110885 — 201703, 7 &
S 100. 0%) , Hb B F] B X B (4L O 101348 -
202203, &M 92. 2%) , SEAL T X R (55 111528 -
202213, &1 4 95. 1%) , A 2F £0 i 56 B (A5 2R
111728 - 201703, & &} 99. 6%) , ¥ A b [ 5 2
an Kz A2 WF 5E BE 5 BT Ak R 4T B (HE S oA must -
22040213, % 5k 99. 55%) , B2k I R X B (FiE 5 R
must — 21082610, 7554 99. 88% ) , ¥y [ i #f 2 B
YR A BR AT PR E - 7 - 0 - FEBERERR 1T X
e Ol AR B 25 T8 AR W B AT BR A AL 58 RFS -
Q072110806001 , &~ 98. 2%) ; Z 5 . FH s Wi R ¥4 Ky
gl K AR Al il 35 5 43 #r 4l 5 oK i fid Jr
WORLRE 5 (9850 S1 = SIT) W M SA A=l BE S
B,
2 HAEEER
2.1 HPLC 54 Eig#E T
211 AN RAEA KRR

{0 3% 41« Agilent Extend C g #F (250 mm X 4. 6 mm,
5pm) s TBIAH: A NG - FEE(4:1,V/ V), BRO. 1%
AR R VA R, 6 B VB (O ~ 10 min I} 6%A , 10 ~ 15 min i}
6%A — T%A , 15 ~ 18 min i} 7%A — 8%A, 18 ~ 25 min
I 8%A — 10%A,25 ~ 48 minif 10% — 15%A ,48 ~ 70 min
I 15%A — 25%A,70 ~ 80 min I} 25%A — 35%A , 80 ~
86 min ff 35%A) ; % : 1. 0 mL / min; H:15 : 30 °C 5 A0
WK 2330 nm; FERER 10 pL 7R (O 608 T, a5
MR Gk JEIR (PR aR IR NMERR b B R W] SRR -7 -
O - H A PERERR 1 S AL T D28 £0 0 4 8 Bl 43 1Y
STEEHRT LS, g B4, Bt iy
KT8 000,
2.1.2 EWRH A&

Gy MU LR IR R LR IR IR B D | WA e i | b B
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x1 KEEATHERER
Tab.1 Information of CJFG samples

W5 T A FA L b3

SI 582202071 F M % EH HAAE BlgMETHA4g

S2 582202070 HM R I A HARA MBS THA4g

S3 21032301 TR KILZ LA E) HElgETHAL0g

S4 21042203 TR RITZ LA FRAE) HlglaETHAL0g

S5 ALLIS080 /" A—7r I A R E) Hlghs THAS g
S6 2105017 wlAEEH LARARARAN F1ghas TiHA 2.4
ST 2107025 wlAEEH LARARARANT F1ghas TN 2.4
S8 21071003 Wi & — #l AR FlghE THA4g

S9 20100101 o & —7 H A RAE) HlgMETHA 4

SI0 62010473 L& —7 H A TR E) HlgMETHA 4

SIL 62010483 oh & —7 #l A FR &) HlgMETHA 4

SI12° 62010493 WL & —7 #l A R 8] HlghE THhde

SI3 0105642 J" &—7 H AR E FlgMETHhAS 3
SI4 582202069 F M % X5 A A3 Hlghs THA4g

SI5 21031933 TR KL LA TR E) FlgMETHA10g

S16  A1115082 T~ A —7 4|2 A A 4] gl THAdg

SI7T 2006027 w46 % LAHKRATRAE Blghs THRA 2 4¢

A PSR ER -7 - 0 - HIAPEEETR 1T (S AT M ZE
I 0 Rt A5 RS PR, N 70% £ B i g
U R 4y B M 261. 38, 243. 40, 210. 36, 241. 41,
353.03,234.59,101. 68,102. 30 wg / mL AYIRG X B 5
VSR SBURE i IR BT o KSR, B R IEHE IR R
FEEIMA 70% 1% 50 mL, FRAE Bt , 75 b B (T30
300 W, 4% 4 40 kHz )40 min, BUE 07, FEFRE TR,
FH 70% & FEAR 2R B it , $25) g, BRER g, B
PR TV R
2.1.3 FEFER

K 4% B BRURE i (G5 S8) 1l i M B
F 2. 1. 2300 N 7 vk A R i R, H 2. 1L 1IN £
ST SRR 2 6 UK, 157 F i (B o 45 SR A A X R
A A ) RSD M 0. 18% ~ 0. 54% (n = 6) , AH X i 11 AR
RSD }0.33% ~0.95%(n = 6) , 32 WAL K5 56 BF RLUF

R MBS HURE (25l S8) 1l 1 M B,
F2. 1. 230 F J7 ik il g il b S W, #5621 1T (a3
ST 0,2,4,8,12,18,24 h P HERENN A2 10 5% €8,
T[] o 235 2R 2% S A I AR DR B3 IS R] Y RSD 4 0. 33% ~
0.75% (n = 7) , M X W THT AR A9 RSD 47 0. 48% ~ 1. 24%
(n=7), FRAMEL TR EIRCE 24 h WERCEE R AT

RS  HURE 5 (G5 S8) 1 it M B E
2. 1. 200 Ry P ATl s gtk s o 1y, 4% 2. 1. 1
T a3 2 AR EREIN S 1 S i ] 235 SR A A e A X
{4 B2 I [E] ) RSD 4 0. 26% ~ 0. 58% (n = 6) , AH X I 1 A1
BIRSD 0. 62% ~ 1. 56%(n = 6) , R ik EE MR 4.
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2.1.4 o EEET

B O RS 5 A R LT R S (S
S1 = S17), 43l %% 2. 1. 2 30 J7 32 il 28 A ik i i VL, 9%
2.1 VR A S g RE I A, 0 SR A BT K 17 SR
st €0 1 T S A v 24 €0 3 48 SO IR S AR DL B T AN R S
(2012 ) , ARE S (450 S1) Sy 2 B8 &1 33 R 7 404 T
B, SR FH R A7 ik 48 2 AR I AR A A U B R
(1A, DAPIB0E A R il T2 5 0R fi8 S80S
(1 B) M0 25 f i Sy K 0 32 A U850, TEIT A
L 0 3 e v A 0 T R i R, 5 A A 35 0 1 B AR
U, WO PR 2 (03 0 2 BRI (S) |, HE bR e
14 f g

U/mV 13

1500
1 400 |
1300
1200
1 100
1 000
9007 2
800 - 6 810
700 ! 3 57 911 14 X
600 ?L*' e T e e T e T S O ¥/ 3 = - sz
5004 - - B+ S T S — | S ———
400 ﬁ e — — - — _.L -
3004 f=——p— = ——— —
200 = = —
100 1 S —
01 = S1
0 10 20 30 40 50 60 70 80 90 100/ min
A
A/ mAU 13
560
520
480
440
400
360
320
280
240
200 12
160
120
80 1 4 10 "
40 53 567891
0 - — _— i t/ min
0 10 20 30 40 50 60 70 80 920 100
B
A/ mAU
80 13
60 !
234 12]
40 S6
20 M
0 T T T T T t/m
0 10 20 30 40 50 60 70 80 90
C

L BRI 2. R 3. TRERER 4. vedkdg 5. W LA W
6. FRFE -7 - 0 - HABBARF 12, RIHF 13, WF &vhif
A EAHXE A B RELEE C RS RIIER
B Ak AR &% B

E1 SuHEeEiEgEE

1. Neochlorogenic acid 2. Chlorogenic acid 3. Cryptochlorogenic acid
4. Caffeic acid 5. Diosmin 6. Apigenin = 7 = O - glucuronide

12. Buddleoside  13. Pectolinarin

A. Common pattern fingerprints B. Reference fingerprints C. HPLC
chromatogram of the mixed reference solution

Fig.1 HPLC fingerprints
ARRLE PEAY « SR T P 28 (35 45 S0 P AR AUEE St
ZARGE(2012 RO VAT 17 HEAF it 15 SUETE R M BLEE , 25
DL 20T UL, 17 AR 5 0] IR i S0 1% 1 AH AL 2 K

F0. 90, bk 3HLAEN (4854 S6 — S7,S17) 4k, Hift 1441t
R S R ABLEE 241 T 0. 98, AHBLEE A B4 3k 34 RE
i FH [l —4lb A 7= 5 H A AR = A A Fe A — 8 22 5%

AT W IA < 30 3 X S A 0, TR 0 TR
VW HPLC B (& 1 C)F8 N, B 05 1 R B 2R B i, U 2
FERIFTR , W 3 A B SR , U 4 S W MERR | 06 5 o b B
HIW I8 6 HFE3EE - 7 - 0 - BZAMREIR AT , 5 12 52
TEAT U6 13 e
2.2 BESW

DL 14 A3 R A8 i R FH SPSS 24. 0 4t i 2¢ Kk
4, LS5 W B o ) B A T SR 28 T, 5 2R DL AL 2.
AL, Y SRR R 20 B, 17 HERE S R N 225, S
S1 - S7,S13 - SI7 WM S R —35, 45l S8 — S12 1
B IR O — 2 2R 10 B, 55 — 28R 0 LR N
225,95 ISl - S5,813 - SI6 (IREM B —25, 5
hS6 — ST, S17 BYHFE 5 Ry —28 M2 RIBE S S, d 5
HS1 - S2,S14 R i R — 28, 45 i S3 ~ 85,813,
S15 — S16 FYFE il 3R A —2 0] UL AN ] Az = 4l [a] A
MR — 225
S141 * : * *

S1
S2

S13
S15
S3
55
54
S16

E2 BESFRORE
Fig.2 Dendrogram of the cluster analysis
2.3 fEEIR S
PCA : DL 14 4> g ) 0 T ARCR 28 1, >R FH PCA 1%
Xf 17 HERE SR AT 434, a5 SIMCA 13, 0 8445 )3 —1k
J& EE R T 2 A8 S g v 5 oA, #E 7 PCA Y 4521
UL 3 Ho 45k S1 - S2, 814, 45l S3 - 85,813,
S15 - S16, 45 >~ S8 — S12 I FE S AH X v, S 5 A
S6 — S7,S17 WFE i LB S v, 5 RIS 4 SR A —
3o i PCA A REAF 06 1) 742 £ 28 o 1 (I&T 4) AT, 728 S X6
B B RiE A F NN R b A N L [
U 14 BRIFR , A8 10T 32 43 2 5% M A EE R /MR
R -7 -0 - MEPEREIR 1 47,
OPLS — DA : #3 45 PCA 455, DL 14 /> A5 e (1 g 1
FUR 7R B JE£7 OPLS — DA, #E 57 R R S 80k R2X =
0.99,RY =0.99,02=0.97, ¥ KT 0. 5, W iZ A 15
DU T RS M 28 A0t o PR BT S AT, 17 SEAE T 4y
425, R Ira RHEAR — 5 R F AR i Y
(VIP){E i ¥ 22 S5 43, LA VIP > 1R 2B e H 6 Mk
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F2 17THKREE 7 FAIAB BT M 5 R
Tab.2 Similarity analysis of 10 batches of CJFG

w5 Sl S2 S3 S4 S5 S6 S7 S8 S9 S10 - S11 S12 S13 S14 SIS S16 S17 R
S1 1.000 0.984 0.997 0.997 0.999 0.925 0.999 0.999 0.999 0.985 0.972 1.000 1.000 0.998 0.999 0.999 0.924 1.000
S2 0.984 1.000 0.999 0.999 0.976 0.921 0.943 0.999 0.999 0.991 0.969 0.999 1.000 0.999 0.991 0.984 0.915 1.000
S3 0.997 0.999 1.000 0.951 0.979 0.999 0.982 0.997 0.997 0.997 0.997 0.996 0.999 0.987 0.997 0.991 0.896 0.999
S4 0.997 0.999 0.951 1.000 0.987 0.998 0.917 0.996 0.997 0.997 0.997 0.996 0.999 0.984 0.992 0.987 0.895 0.999
S5 0.999 0.976 0.979 0.987 1.000 0.871 0.853 0.997 0.998 0.998 0.998 0.998 1.000 0.975 0.993 0.995 0.903 0.999
S6 0.925 0.921 0.999 0.998 0.871 1.000 0.994 0.899 0.897 0.903 0.895 0.999 1.000 0.999 0.999 0.897 0.918 0.908
S7 0.999 0.943 0.982 0.917 0.853 0.994 1.000 0.902 0.911 0.908 0.901 0.871 0.853 0.894 0.832 0.901 0.956 0.911
S8 0.999 0.999 0.997 0.996 0.997 0.899 0.902 1.000 1.000 0.998 0.999 0.999 0.996 0.978 0.992 0.992 0.907 0.998
S9 0.999 0.999 0.997 0.997 0.998 0.897 0.911 1.000 1.000 0.999 0.999 0.999 0.997 0.98 0.993 0.993 0.902 0.999
S10 0.985 0.991 0.997 0.997 0.998 0.903 0.908 0.998 0.999 1.000 1.000 1.000 0.998 0.98 0.996 0.996 0.893 0.999
S110.972 0.969 0.997 0.997 0.998 0.895 0.901 0.999 0.999 1.000 1.000 1.000 0.998 0.979 0.995 0.995 0.896 0.999
S12° 1.000 0.999 0.996 0.996 0.998 0.999 0.871 0.999 0.999 1.000 1.000 1.000 0.997 0.978 0.994 0.994 0.902 0.999
S13° 1.000 1.000 0.999 0.999 1.000 1.000 0.853 0.996 0.997 0.998 0.998 0.997 1.000 0.988 0.999 0.998 0.883 0.999
S14 - 0.998 0.999 0.987 0.984 0.975 0.999 0.894 0.987 0.980 0.980 0.979 0.978 0.988 1.000 0.987 0.984 0.868 0.985
S15°0.999 0.991 0.997 0.992 0.993 0.999 0.832 0.992 0.993 0.996 0.995 0.994 0.999 0.987 1.000 1.000 0.872 0.997
S16 0.999 0.984 0.991 0.987 0.995 0.897 0.901 0.992 0.993 0.996 0.995 0.994 0.998 0.984 1.000 1.000 0.871 0.997
S170.924 0.915 0.896 0.895 0.903 0.978 0.956 0.907 0.902 0.893 0.896 0.902 0.883 0.868 0.872 0.871 1.000 0.903
R 1.000 1.000 0.999 0.999 0.999 0.908 0.911 0.998 0.999 0.999 0.999 0.999 0.999 0.985 0.997 0.997 0.903 1.000
2] 1[2]
a o= 4 >
2 \ 2
0 St 0 e
- L - e o
-4 -4 ‘
—6 [ SIS 1] 6 — — 1]
-10 -8 -6 -4 -2 0 2 4 6 8 -10 -8 -6 -4 -2 0 2 4 6 8
3 ERSAWESE 5 EXRRMNZFANIFTFHE
Fig.3 Scores plot for the PCA Fig.5 Scores plot for the OPLS - DA
pl2] vir FERR —7 - 0 - AL VvIP[5]
: ® sk i 1.6
S s 1.4
. © o i 1.2
0 M'.ﬁ't‘ﬂlul 1.0
— o ouks . LI 0.6
-3 L 0.4
Cal o emn | R —— 0.2
-0.3 -0.2 -0.1 0 0.1 0.2 0.3
B4 ERAHHHAE ;

Fig. 4 Loading plot for the PCA

GYEL6)  FBUE R/ NHEF 73 0 2R - 7-0 - #i
EIRERERR AT > V87 > SRIRIR > 189 > BRER R IR > Wl 2F
F I, FRBIX 6 Bl R 5 | A [ R T o 22 5
SRS
2.4 SENZE
2.4.1 WEIRHE A

BUBT 2R IR R LR IR TR R 2k R 52 A6 W02 fa

98

R @‘;%’ff & @@ Qﬁ% }g%(\\/ <%§?§‘f & &@’ g&\“ 40\&’ &%(\Q &
ST e T >

AR W
il
S

E6 EXmSNFTHZISH VIPE
Fig. 6 VIP plot for the OPLS - DA
T FE A0 B RS PR , 430N 70% B BT
Wl 1.31,1.22,1.05,2.03,5. 11 mg/ mL (%5 B8 5
£ s PR DRSS mL, B 7] — 50 mL &,
TN 70% £ Pl B AE 1 mL 4335 B S R SR IR IR | sk
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JRFR (2L WISt 26. 14,24, 34,21. 04,40. 67,
102. 30 g YR G X HE S
2,42 T EREFER

LB R E R E 2. 4. 1 00 F IR A% I8 A TR
2.1 2500 S IS A L 2. 1L LI T g Ak
PRI o 45 SRR R IR R SRR BRI R LS AL
T MVEE A SRR A o B B R T 1.5, (A
T KAF e AR B R T 8 000, (i s i fE 51l
A% R A YRR () O B Ao [ Ak A A e i g o R, 3R

Y a
WL R RAF TR 7

A/ mAU

80 5

60

40

4
209 1 23 J
0 rg ‘U . . - - ‘ - t / min
0 10 20 30 40 50 60 70 80 90
A

A/mAU

80 5 5

60

40

4
204
1 23
0 e e e e ———t/min
0 10 20 30 40 50 60 70 80 90
B

L #ERRE 2. FREL 3. RARER 4. RIF 5. T &0t
A REMRRER B AHKRIER
B7 TR4RESHRERIEE
1. Neochlorogenic acid 2. Chlorogenic acid 3. Cryptochlorogenic acid
4. Caffeic acid 5. Diosmin
A. Mixed reference solution B. Test solution

Fig.7 HPLC chromatograms of the specificity test

AN IE AR o R BRI 2. 4. 1 300 O 4 i
R R ISR BRI IR S AETH 025 £ I ) R 5
Wi#0.1,0.5,1.0,2.5,5.0 mL, 53 %Il & 50 mL %5 &t il
TN 70% CBEE A hil AR B o i U R A TR 0 B
VW, 4 2.1 1 IR g AR HEREIE , LUK
AR R (X, g / mL) W 1T RO AR s (V) HEAT 2 4 1]
I, 75 BT A5 AR WLER 3

R3 KREBABHSHESTEMEXRERER(n=5)

Tab.3 Results of the linear relation test of five components in

CJFG (n = 5)

A )37 LM (pg/mL) r
LR Y=2.58 x 10°X + 47 756 2.62~131.00  0.999 1
SRR Y=2.78 x 10°X + 47 931 2.44~122.00  0.999 1
¥ 933 Y=2.61 x10°X + 41 305 2.10~105.00  0.9995
i Y=1.18x10°X + 15 819 4.06~203.00 0.9993
MEFLETHF Y=1.96%x10°X+ 11785 10.22~511.00  0.9999

AR S AL 2. 4. 1 T FIRA X B S
WL HE 2.1 LI0F (0 AR e g RE I 2 6 7R, 10 5%

WA TET R 25 R S SRR SR R TR R SR SRR (S AL T M
SO I T AR Y RSD 43 31 R 1. 01%, 1. 18%, 0. 80%,
0.92%,0. 60%(n = 6) , R EHE 5 B R AT

HAE MRS  HURE 5 (25 S8) 1 i M B RE
F 2. 1. 200F i ATl & gl s 6 17, # 2. 1. 1
T €8 5 S A R i, TR B i A R e R R
SRIETR BRI IR (5 AR M ZE A0 T & i Y RSD 4
M 1.29%,1.50%, 1. 12%,1.01%,0. 92%(n = 6) , %
M EE R

R PR - BURE i (450 S8) I i, M B
F 2. 1. 250 F Jy ik il £ S b W, #4621 1T (a3
M 9T 0,2,4,8,12,18,24 h I FEREIN & | 10 s 6
T AR 45 SR R R R 4% SRR Bk SRR S AR TT Mo
o1 I U4 T AR B RSD 43 M 1. 22%, 0. 92%, 1. 03%,
1.09%,0. 90%(n = 7) , & AL A A M 2 I T iE 24 h
e R4

PR RIS « BCEL AR A3 7% et IR i (G 5K S8)
0.5 g MEEME , AT 9107, 4% 80%, 100% , 120% 1 LL. i
TR A X B S, 45 3 0, # 2. 1. 2 100 O vkl 4%
BT TR, F 2. 1L LIRS R R o , 1153 [l
WA S5 R AR IR IR SR R TR BRI S AT A
Y P 2 IR 181053 53 00 R 98. 21%, 96. 40%
95. 88%,98. 20%,99. 12% ,RSD 73 514 1. 82%, 1. 40%,
2.00%,1.92%,1.51%(n =9) , F I )7 B AERG B B 14T
2.4.3 HLHEENE

B L7 HERE S (454 ST - S17) 45386 1, K 7k €
F 2. 1. 230 F J5 ik il A il i W, #5621, 1T a3
FAFHERED A 0 SR 5 ] F MR AT A R
W4,
3 iTig
3.1 BEFEEBREEGERE

PEWOH RS - 5% SCIR15 - 191, 730 H 5 T AN
[ R B 57 (P — KR L ST — KA, $EBUT v
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Fig. 4 Results of content determination of five components in

samples (mg / g)

%5 WERE GRBR RSRKR FRYF WFETH
S1 0.19 1.99 1.48 1.74 5.18
S2 0.56 1.76 1. 66 2.58 7. 64
S3 0.77 1.96 1.37 3.47 12.08
S4 0. 68 1.75 1. 40 3.27 12. 11
S5 0.97 1.21 1. 64 4.34 16.96
S6 0.57 1.00 2.28 0.77 1.44
S7 0.50 0.97 2.16 0. 87 1.55
S8 1.06 1.87 1.70 3. 14 6.93
S9 1.18 1.91 1. 60 3.11 7.28
S10 1.16 1.43 1.52 3.22 12.59
S11 1.25 0. 98 1.58 3.24 12.99
S12 1.18 1.02 1. 60 3.21 11.42
S13 0.21 2.09 1.53 1.71 5.18
S14 0. 68 1.96 1.61 3.22 12.25
S15 0.20 2.12 1.53 1.70 5.17
s16 1.05 1.31 1.51 4.31 17. 84
S17 0.63 1.02 2. 46 0. 86 1. 60

FET 4RI FREIH T 8 N0, 5 X HRF8 S0 1)
AHALEE K F0.90, I SR T B H — s N
S6 — S7,S17 HIRE 5 HAL 14 1L —E £ 5 m it B2
J3HF \PCA . OPLS — DA ¥4 17 41LRE 5 20 Jy 425, Hir, 4
5N S1 - S2,S14 IR R —2 45l 83 - 85,813,
S15 - S16 HFE f R i — 28, 45 S8 — S12 MY il 3
F—2K G5 R S6 — ST, S1T IRE S 3B S —2, I 0ifi 1k
MTRER -7 -0 - WAL W7 SRR %9,
W o JEE R A2 £ I AN TR R 0T 25 S i M 3
KR 6 F B 43 o A A A 77 Al A Rk 0 K iy i i er
1Y) JoT B A A — 2 25 57, AT e R ORHZ 0 1Y 22 S 5o
T 25 A ] R 5 45 s R 1) AN 2 3
3.3 AENELERSN

ABIGE T 17 HERE S BT SR IR SRR | Bk
SRR S AT M ZE A B S i AT T IE 45 R
B A 0.19~1.25 mg/ g.0.97~2.12 mg/ g, 1.37 ~
2.46mg/g.0.77~4.34mg/ g.1.44~17.84 mg/ g.
WA TR R o 5 RO 1) & i — o 28 5, Horp
M o Y B e 25 R, AN TA) A 7 Al A it
R IR RN 52 AT 1Y B 22 S R, T B i ROk
28 11 22 5 RO TA) A= 72 Al 9 B A AN [R] 5 380 M 2 £
I oAy R (%) 2 2 0 I T LA 200, e e 2 SRR
KON B FAR YT RO S M 3, o R e AR R
D5 FORLH ) S R JR G — AR AR RN, DLORIIE

100

R 7 kL i i i 3 —PE R e M

3.4 FHEEM
ARG ST 1 KT BC 7 UKL Y HPLC 48 813

BN T 144 o i i 8 AN, I BT T R 280 Hr A

AR W 17 HERE S A3 i T 428 Tk TR

HEVRAE S 18] 0 22 52 1A, FE X S Bl o AT 17 & &

R IR M R R M BE A RO K L T

TR A JoT £

5% 3 Hk

[ BR%HEERA . PEAREREGR(—3)[M]. L7
T [ E 25 A R4, 2020:26.

[2] A, BRAF,MFEL, ¥ . REASEAAH G ERRS
BEARRALEAFR[T]. 3 25,2021,52(21):6561 - 6567.

[3] 1, %) 6. RE DE SR FIER IR
BT, P B R A 2 $,2019,36(1):81 - 84

(4] &4, AU AR, 5 . RERBY R E S IEE B
SRR R R A F AR [I]. FEHE,2023,34(13):
1590 - 1595.

[S1& &, Epuira, x| 245, 5 . REWF R0 A H SR
RHJE[T]. 3 2,2017,48(21):4584 — 4590.

(6] #o%, 7k E,3% 2,5 . K& KFZHARIL4 HPLC 4
MRS X R AR ] P B %5 ,2020,31(7):
820 - 825.

(7] % R,% #,5% #,%. LT HPLC LBy
BRI S RS BN FIERTHFNAR[I] PES,
2022,53(24):7887 — 7896.

[8] vhafth, 2 &4, B EH, ¥ . 4% HPLC 34 BHEA % 3547
B FSH)]. B &,2023,43(2):236 - 244.

(9] Hdmz K EM, EEK,F . REZHXE DEHGHEAE
#wHR[T]. P B2 $4R,2020,26(13):45 - 53.

[10] T #.,%& %.£z28. ¥HSFEPHRZHEMNA

ey )] P ax2h,2018,40(5):1139 — 1142.

[11] AdE , E7Z L, T F,5% . AT UPLC 354 B#H % R4
RN AR bR H R 2] ¥325,2022,53(17) :
5497 - 5530.

[12] s, 2 12,4425, 5 . £ A HPLC 3 B#E4L %
AR R AR AN AR [T]. P B IS 254 ,2022,39(16)
2103 - 2111

[13] B, 4k 0, R®RM,F . AT hRD=F% - 55
M Fik A Aok T R R L S 3 ROR AR €35 48 LB 49
ZAe[J]. FE25,2023,32(13):72 - 76.

[14] Aol 308U, B85, 4 . R TH AL it E 5497
WIS A AR E()] PEZH,2023,32(19):63 - 69.

[15] #R L&, KA E AR, % . HPLC SRR sl 2 K &) B AL Ja s
TP T AR AA B[], P HH,2020,42(5):1115-1118.

[16] & A&, %t 35,70 K, % . HPLC 0% X3 B Hikb 2
BFFMTF ertFa 4 S0 HdaFELE,2013,29(6):
118 - 120.

= %
}%,ﬁj



