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Quality Evaluation of Mailuoshutong Pills Based On Multi-Wavelength Switching HPLC Fingerprint

Combined With Chemometrics and Multi-Indicator Content Determination

SUN Yu'?, XU Lili"*?, GAO Wenyan', WANG Bing’, LI Huifen', GUAN Yongxia’, SUN Qian'?,
CUI Weiliang'*** | LIN Yongqiang'>* (1. Shandong University of Traditional Chinese Medicine, Jinan 250355, China;
2. Shandong Engineering Laboratory for Standard Innovation and Quality Evaluation of TCM, Shandong Provincial Institute for Food
and Drug Control, jinan 250101, China ; 3. Shandong Academy of Innovation and Development, Jinan 271039, China; 4. Otolaryngology
Department , The People's Hospital of Xintai City, Taian 271200, China; 5. National Key Laboratory of Integration and Innovation of

Classic Prescriptions and Modern Traditional Chinese Medicine, Lunan Pharmaceutical Group, Linyi 276005, China)

ABSTRACT: OBJECTIVE To establish a quality evaluation method for Mailuoshutong Pills by combining fingerprints and multi
indicator quantification combined with chemometrics. METHODS Agilent ZORBAX SB-Aq C, chromatography column (4.6 mm x
250 mm, 5 wm) was used, and the column temperature was maintained at 30 °C. The mobile phase was acetonitrile-0. 1% phosphoric
acid aqueous solution. Gradient elution was carried out at a flow rate of 1.0 mL - min~', and the detection wavelengths were 216,
230, 280, 248, 327, 280 and 254 nm. The fingerprints of Mailuoshutong Pills( MLSTP) were established, the common peaks were
determined combined with chemometric analysis, and the contents of 11 indicator components were determined. RESULTS A total of
30 common peaks were labeled in the fingerprints, and 12 components were identified through comparison with reference materials. The
similarity of fingerprints of 16 batches of MLSTP were more than 0. 990. Through cluster analysis, principal component analysis, and
partial least squares discriminant analysis, it was found that gallic acid, neochlorogenic acid, cryptochlorogenic acid, chlorogenic acid,

paeoniflorin, berberine hydrochloride, calycosin-7-glucoside, isochlorogenic acid A, isochlorogenic acid C, hapargoside, and berber-
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ine hydrochloride were the main factors affecting the quality of MLSTP, and the variation ranges of the content determination of the 11

components mentioned above were 0. 62 —0.84, 1.45 -2.50, 1.30 -2.78, 3.35-5.28, 2.44 -4.02, 0.54 -0.88, 0.16 -0. 23,

0.61 -0.76, 1.39 —=1.76, 0.41 —0.54 and 2.28 -3.34 mg - g~

, respectively. CONCLUSION The established multi-wave-

length switching fingerprint spectrum combined with chemometric analysis and multi index content determination method is stable and

reliable, which can provide scientific basis for the quality control and comprehensive evaluation of MLSTP.

KEY WORDS: Mailuoshutong Pills; fingerprint; chemometrics; content determination; quality evaluation
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(S14) 91823071 (S15) ,91823081(S16) .
IR SN AR ({032, AR aGR 2 o A
2, /Ky Milli-Q Atk

2 #AEEHER

2.1 #HuEEwET

2.1.1 o355 R Agilent ZORBAX SB-Aq Cj,
%M (4.6 mm x250 mm,5 pm) ;B : LfE(A)-
0. 1% W /K W (B) , BREEVEL (0 ~7 min 2% A—
7% A;7 ~38 min,7% A;38 ~42 min,7% A—9% A;
42 ~52 min,9% A;52 ~59 min,9% A—12% A;
59 ~89 min,12% A—20% A ;89 ~ 101 min,20% A—26%
A;101 ~106 min,26% A—27% A ;106 ~ 110 min,
27% —40% A; 110 ~ 114 min, 40% —43% A;
114 ~118 min,43% A) . ik :1.0 mL - min " ; 3
FEEE 10 pLs i 30 C, KU 0 ~38 min,
216 nm;38 ~58 min,230 nm;58 ~85 min,248 nm;
85 ~91 min, 327 nm; 91 ~ 108 min, 280 nm;
108 ~ 118 min,254 nm,

2.1.2  RERIMERIE R PRIBCS X I
anad e, DU A8 50% H B A, i B o et vk
ARk W B TR 780.40 pg - mL7' L HT 4 R R
273.32 pg - mL~' AL JE R 248. 12 pug - mL ' 4
J5R 710. 40 pg - mL~" Aj257F 331,16 pg - mL~" |
ThER BT B 231,56 pg - mL7 SR AR RR A
91.92 wg « mL~" FEEFRR C 197.44 pg - mL™" BAEY
& 206. 80 pg - mL ™" ERFR/INEERR 933. 32 Pg - mL™!
PR 3o Bt B, RS IS ml 2 20 mL ) LA
TR 50% W RE 25 VR R A0 R AA o

2.1.3 BB h A R kS R LRE Al R
e AR 1 g, KPR , B R IR b, R
NIRRT B 50% HIBEA UL 25 mL, FRE B, A AL
HE( I3 250 W45 40 kHz)40 min, i 2 %36, 75
PR, FAR TR 73 % 50% P e AR 2 8 2% 1) o 6, U
i, SIS RN

2.1.4  XPEME WA E S IR EAE
(JYH) BE(HQ) ¥ A0 (HB) \ & AR (CZ) T
(YYR) ‘X% (XS) , HH (GC) [ (DG)  Kig
(SZ) BRIx(WG) 4285 (QX) XHRZG MR L 1 ¢,
B HIEHIL R K% 50% HEEF )R 25 mL, 3
FEALEE (7R 250 W, 45 % 40 kHz)40 min, B, &
i, BN, B3RS B2 AU

2.1.5  [FIERESIERA S B A A s b
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rPE 242 2k ki 2024 47 11 J1 55 59 55 21 1)

DX SR BATERE OB A, #5721, 37 R J7 i, il
JSCAE I P BH PR A ot VTR o

2.1.6 [UEHHEEESIR  HUKSETEAL S4 SRS
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“2. L 17U Ak SR A EE A AR 6 IR, AR A LA I
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TR RSD /T 2. 89% , WL ARG 2 B R AT
2.1.7  MESRETESCER  HUDKERETE L S4 SR
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2.1.8 JFLEEMEFELE BUKSEEEA S4 S5
dbdd o, AR 20 10 37 TR g ks i A i et VU,
17l a8 6 4y MIEFEAE 10 wL, 2558 30 AR
PR B B ) F 0 T AR RSD (no=6) 43 il A i
2.90% 0. 70% , WA Iy i A VAT o

2.1.9  FRSUEER Y. HU2. 1L 37 IR ik
RLIG 16 HEAE R S A T e < 2. 1. 17 T 6 3% 2% )
JE ISR OGRS AP 2 s S0 AR DL RE P
MRS (2012 4EJR) ), LA ST AE i o 2 B4R Sr 1B
(R) B B} E 7 985 R 0.5 min, R FHZ fKIEG
H BhUCHL , DAH 7 B0 A ot B S B, A T A
IR, IS E WA 1,

16 ik ik 4% 7 38 HL 5 %t B8 5 80 B 5S40

JiE=0. 990, 1] 16 fit bk £ &7 8 L0 5T & 5 MR E
2 Sy — BB AT . 16 L bk 4% & i L tE o 193
SEFRAE 30 LA I, 454527 SRR RIS IR B O
JE LR B ] X DA e 12 AN R R
WEFIR(3 FI) R (7 &)  fRat iR
(12 5U) SRR (13 SU%) ATZH (16 SiE) Eh
FRECHAN (17 506 ) | B8 5 o A 4 W 17 (23 %
) REREER A(26 i) (RERJFIR C(27 ZiE) |
M LR (28 50 ) ERIR/NEEG (29 %) H R
B (30 ) .
2.1.10 oG AENHE SHIA )
“2.L4VIR AR R A B U S IH X
Z HHR B AKX BRI, #2. L1 IUT
I AIENE 5 R R 1 SR E T2 B,
28 SIEIHJE T X% ,4 SIEIHE T &4 B .Y
J4,5.23 SIEIHE T EE,2.6.11,17,18 19,20,
2129 S FE I JE T B0MT, 15 .24 .25 .26 27 S0
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W37 .12 ~13 .16 ~17.23 26 ~30 JyFtfrid,

peak 3,7,12 - 13,16 - 17,23 26 —30 are common peaks.

Bl 1 ks 4 8 AL (MLSTP) B & 20 AR 6 3% (HPLC) 38 20 3% (S1 ~ S16) K3t B 3% (R)
Fig. 1 HPLC fingerprint (S1-S16) and control spectrum (R) of Mailuoshutong Pills( MLSTP)

EEINE TR, T SR T &ML, 50,8,
912 13 S8 T e AL HH,3 .14 16 Fig T
LR T HAT,22 SR T 245,10 S g2
JETEHRAE AT, 30 SR T H A 45 SUEE R

PRBUK IR Rl | 4 88 5 B R AR A I Y 373
ik, S B 2 oy 22 AT VR RIS Y,
A~ AR 2 MR AR TR IL
XS E S A Tk, WL 2.

3
3
16 29
16 30
29
1
30
Sample
2 bk /BS
L cz
DG
I A A 5
4 [ 7Bk K GC
' ) R W
4.7 0 3 P05 733526 27 HQ
s — A 1|28 o
X8
ll YYR
s\
n A A

§ . s wie

T T T T T T /WG

0 20 40 60 80 100

t/ min
BS — (4275 CZ - 5 R ;DG ~ 2115 6C — H# HB — B HQ — B TYH - GRAE; XS - K25 YYR - B QX - 2885 WG - Bk SZ - K33 - Wl T/ 7 - 3
LRIFIR 5 12 — BRARIRIR 313 - SRIFR ;16 — ATEYTY; 17 — SRR STATING ;23 — BA ST SO AT AT B 11 526 — SR AR A 527 - SRR IR C;28 — My ELRTY ;29 - Ehi/NBEm;
30 - H R
BS - Paeoniae Radix Alba; CZ — Atractylodis Rhizoma; DG — Angelica Sinensis Radix; GC - Glycyrrhizae Radix Et Rhizoma; HB — Phellodendri Chinensis Cortex; HQ — As-
tragali Radix; JYH — Lonicerae Japonicae Flos; XS - Scrophulariae Radix; YYR — Coicis Semen; QX — Scorpio; SZ — Hirudo; WG — Scolopendra; 3 — gallic acid; 7 — neo-
chlorogenic acid; 12 - cryptochlorogenic acid; 13 — chlorogenic acid; 16 — paeoniflorin 17 — berberine hydrochloride ; 23 — berberine hydrochloride glucoside ; 26 — isochloro-

genic acid A; 27 —isochlorogenic acid C; 28 — harpagoside ; 29 — berberine hydrochloride ; 30 — ammonium glycyrrhetinic acid.
B2 MLSTP # & 5 4177 %) #F #y HPLC [
Fig.2 HPLC chromatograms of the MLSTP sample and its formulation herb

-+ 2068 -

Chin Pharm J, 2024 November, Vol. 59 No. 21 W E 25245 2024 4F 11 H %5 59 55 21 3



2.2 fEITEFMN

2.2.1 BB R EU R AN [R] L 2
S OARBEZE L 16 LUK 4% £T 18 s 8 30 4>
A EERIEm RN AR &, 5 A Chiplot R (https://
www. chiplot. online) , FFF7 bR UEAL AL BE 5, XoFRR 5 14
AT RGER IS M (HCA ) L85 R DL 3, Kb
B €, T A EDUR B e i [ BB KN, Bt AT 3R
AN ATV N R R A N TR AV VA NS S N
F|AT43R 3 26,814 O T2 ik kE i b PR (&
TFR) PI3(LRJRMR) (P16 (AT 1) (P16 (AT251T)
g T ARUAF X B5EAIG , P10 g TR FRURH X 45 1 5 S1.,82 .83,
S7.89 g T 2%, Z BAE e 1 AU PT (BT8R R )
P12 (BREg R ) (P29 (R /INBE i ) W 1f FHURH X 35
e, P15 W TR AR O A HERFE R N TS, P13 (5% @3 16 3k MLSTP % % #4
JEFR ) (P16 (AT25F) W T AUAH X 4 25, P27 (5248 0 Fig.3  Clustering heat map of MLSTP
iz C) W RRAR X 3K, 25 A 1653 R 3 28, P13 (4
JRR ) (P29 (ERmR/NEERK ) hy 1 28, & HEUCHE i b it
2 I U T A i, P3 . P7 P11, P12 P15 P16, P21,
P25 P27 43k 2%, 2R AR v, RS T2 (PCA) | DAERUMFIESE > 1 A5 Bbrife , 153 6 >3
WA /N, P3 P7 P12 P13 P11 P15 P16 P21, RO, H BB 25kl 91, 63% , FHHIX 6 > FAL
P27 P25 P29 J& X/ ANRHE R B4 &7 W ALE) 2 SrREAR /TR NKES &7 8 AURE 5 A SEASRRIE FN 2 2245
FRAEIE B HAFEE R B3k sk R S E R 1,

- P12 Peak area

bls Iacoo000
3000 000
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[1 000 000
-37.000

B B O A LD D LD 2 2 S LIS =
SWO B G0 ——U-]

= . = e al
oV PRNNNL PPN DD D D ey

2.2.2 E T 16 A HLRBKAS SR E ALRE i
14 30 A~ Hh A g 1y e i AR O A2 R AT 3803 0

Fz1 MLSTP ¥ £ 4 B FHAE R T £ T EF

Tab.1 Eigenvalue and variance contribution rate of principal component factors in MLSTP

Initial eigenvalue Extracting the sum of squared loads

(::;]:l::rln Characteristic Variance contribution Cumulative variance Characteristic Variance contribution Cumulative variance
value rate/ % contribution rate/% value rate/ % contribution rate/%
1 9.023 30. 076 30. 076 9.023 30. 076 30. 076
2 7. 447 24. 823 54.899 7.447 24.823 54.899
3 4.578 15. 260 70. 160 4.578 15.26 70. 160
4 2.873 9.577 79.737 2.873 9.577 79.737
5 2.305 7.682 87.419 2.305 7. 682 87.419
6 1.273 4.244 91. 663 1.273 4.244 91. 663
7 0. 900 2.999 94. 662
8 0.744 2.479 97. 140
9 0. 368 1.226 98. 366
10 0.226 0.753 99.119
11 0.095 0.317 99. 436
12 0.087 0.290 99.726
13 0.033 0. 109 99. 835
14 0. 029 0. 098 99.933
15 0. 020 0. 067 100. 000

B 16 AUk 45 6T 18 FUAE dh 25 3L A 08 0 i B X U] Jo 4 2 22 07 1 22 S, 5 BORE e — otk e R

55 A SIMCA 14.1 B AF, 45 B 4 15 4 B
(B 4) . 16 HEAE M BT — PR, i R85 R S
HCA 255 —30, A R LR FE i 2Z (B A AE 25 5, 7]
g B TR 2 A LR R [F 51, an 48R 18 . AT
85 JEURL 245 0 ] REAE AR SR TR L b R iR T DL R AL

T E 2GR 2R 2024 4 11 H 5 59 55 21 )

T 5

2.2.3  fide/b ZARFH ST ARSI T HCA
FIPCA Z528, it 7 i e/ — 353 73 Mt (PLS-DA )
PR PEAT AN RO 6] 19 22 52 o0 BT o OB 16 HEUBK 4%
P HUAE A R 30 A LA 0 Y g T R RCTE A
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Fig.4 PCA score plot of 16 batches of MLSTP
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B R B B TR RE T o ARG (200 1) 52
DS, B4 2R AT B i) L BE ) BLR ) Bt
PEIE, /Tt — L R A

Ar i BB PE % 52 ( variable importance in pro-
jection , VIP) {H G % 2 Wt 22 5 M B 40 % &% 4 A
il P 52 16 B 7, VIP (B8R O U 3 B2 A6 5 0 % 20
] 22 5 B R MR B ARG o DL VIP {E > 1 8 B, O 1k
10 A 22 S i, WAL 6, #i VIP B 1Y K /MR IR
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Fig.5 Detection plot of PLS-DA model with 200 permutation

HEF Ry 0 3 (I FIR) > U 29 (ERIR/INEERR ) > I
12(BRERF R ) > W 13 (S5 IR ) > W 7 (Fr &t )i
BiR) > 010 > 0 16 (Aj259) > 0 11 > 18 17 ( EhER %
FAR) > U 14 25 ARG 22 51 =S bR, R
AT CEUR AR AE S R BORH O B R S [ 4R S B i
1Az

LA B HE 6T A HCA | PLS-DA %5 {k 2% it
HYAPE R BB TR OERIRR . R 4
IR AT 251 | ER R B A L B B S 0 T 2 b
W FGER ARSI C S BT AR/ G
il 2 5 i) ik 2% 4 38 AL A 1 32 B A A .

—T — T T —T —T — —T — T —T — T — —
P3 P29 P12 P13 P7 P10 P16 P11 P7 P14 P1 P4 P26 P19 P20 P2 PI15P27 P21 P23 P6 P28 P22 PS5 P9 P8 P30 P24 P18 P25

2140 - VIP Al > 1; 40, - VIP i < 1,
Red = VIP >1; Green — VIP < 1.

Common peaks

Bl6 Mk#&FANLFIONFHENTETEZRHY(VIP)FLE, n=16,x s

Fig. 6  VIP score plot of 30 peaks in MLSTP. n=16,x +s
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JUH 11 AR A2 e e, i T L 7
2.3.2 GRS A VA VR A A A A
SXof B VAV ) 4% ) 2. 1. 27 T, At A VR 1Y)
AR “2. 1. 37 T 48338 SRR “2. 1. 17 33,

2.3.3 Rk MRS R RERER©2.1.27
TR IR A B R 15.10.5.2.1.,0. 5 mL, 43 B
F 20 mL I, AR 5050 50% R g 2 %)
B BEAT, SEREI A, 30 5% 11 Ffa 43 14 €20 335 06 1 A
DAL AN i T U AR BR () | Jo o Y B M

MR (X)), 22 MR o il 2k, 20 ) S Sr R BB T
PR ERTR/INBERR R B AT AT 25 BT 4R IR |
ZRIER SRR A Srar R C s B BT
S A A B AL DT R TR SR R B (), 25
KABIIRT 0.999 5, K5 M KM R BRI
e G 45 00 B A VB R, I AR B 7 B 50%
W SO B AE A, DUE MR EE O 30 1 I3 SR I
B, DAfEWRLE D 100 1 mhc 5% B PR, k4 &
L1 s o R 2t G BR 5 7 1 FRAG R DL 2.
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A —sample; B —mixed control; C - negative sample without Glycyrrhizae Radix Et Rhizoma; D - negative sample without Paeoniae Radix Alba; E - negative sample without

Lonicerae Japonicae Flos; F — negative sample without Astragali Radix; G — negative sample without Scrophulariae Radix; H — deficiency of Phellodendri Chinensis Cortex;

3 — Gallic acid; 7 — Neochlorogenic acid; 12 — Cryptochlorogenic acid; 13 — Chlorogenic acid; 16 — Paeoniflorin; 17 — Berberine hydrochloride; 23 — Calycosin-7-glucoside ;

26 — Isochlorogenic acid A; 27 — Isochlorogenic acid C; 28 — Harpagoside ; 29 — Berberine hydrochloride; 30 — Ammonium glycyrrhetinic acid.

7 Rt & AR MEAE & By HPLC [
Fig.7 HPLC chromatograms of the negative sample of MLSTP
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Tab. 2 Results of linear relationship between 11 components of MLSTP

Component Linear equation r Linear range/pg + mL ~! LOD/pg + mL~! LOQ/ug - mL~!
Gallic acid Y =89 871 127. 31X -362 873. 12 0.999 9 19.51 -195.13 0.002 9 0.009 8
Cryptochlorogenic acid Y =20 331 883. 55X -40 056. 30 1.000 0 6.20 -186. 09 0.37 1.24
Chlorogenic acid Y =23 171 469. 47X - 120 000. 54 1.000 0 17.76 —532. 80 0.39 1.18
Neochlorogenic acid Y =22 703 250. 59X —-44 482. 61 1.000 0 6. 83 -204.99 0.41 1.37
Paeoniflorin Y =13 104 786. 85X - 87 570. 84 0.999 6 8.28 -248.37 1.00 3.33
Phellodendrine hydrochloride Y =21 554 335.45X - 65 637. 67 0.999 9 5.79 -173.67 0.58 1.73
Isochlorogenic acid A Y =19 261 047.99X - 16 605. 90 1.000 0 2.30 -68.94 0.28 0.92
Calycosin-7-glucoside Y =32 687 170. 50X - 150 081. 28 1.000 0 1.31 -39.24 0.16 0.52
Harpagoside Y =27 309 775. 03X -39 356. 58 1.000 0 5.17 -155. 10 0.12 0.41
Berberine hydrochloride Y =32 958 543. 74X -205 829.27 1.000 0 23.33 -699.99 0.01 0.035
Isochlorogenic acid C Y =19 018 375. 04X -27 110. 92 1.000 0 4.94 -148.08 0.22 0.74

2.3.4 MWL OREWRHC2. L27HUNIRA
X BRI, #2117 TR R SEERE 6 1k, 0
SR E TR IR (FRak R (SR R AT 1
IR B B T I A R R A LS
SRR C s AR L ER R /N B i) 0 T AR O
1145 RSD 43591k 1.71% 1.40% .1.39% .1.38% .
2.47% 2.67% . 1.54% . 1.54% . 1.38% . 1.32% .
1.50% , RG24 B R AT o

2.3.5 HGPESCE RSB PRIUK S BT AL Aok
AR (S4)6 fy, 472, 1. 37 il g il iy, 4% 2. 1. 17 3
ZRAF TR E TR IR B SR R L FR Ak
R VIR TR A2 AR IR VAT | T S B T o 2 AR
R ERIEIR A SRR C i BV ER R /N EE B
SEI R AR B4y R 0.631 9.1.655 9.1.799 9,
4.356 5.3.015 9.0.538 2.0.228 5.0.612 4.1.502
3.0.5128.2.336 4 mg - g~ ,RSD 43 %14 0.19% .
0.32% .1.52% .0.88% . 1.61% .0.75% . 1. 88% .
1.07% 2.77% .0.37% 0. 68% , W% 5 k8 5 M
RAT

2.3.6  JNFERDGERSIES RSB ARILC RS
HIBKZR &P B IR 6 13 (S4) , B0 0.5 ¢, B HFEHE
TEH D SR AR RE 55 & AT RCH RS
Xt HE HETB (F IR 0. 033 mg - mL™" B4R R
0.079 mg - mL ™" Ja%EJE% 0.093 mg - mL ™" S5 R
0.219 mg - mL ™" Aj251F 0. 148 mg - mL ™" ELFERHTHIHK
0.036 mg - mlL ™" FEEER C 0. 075 mg - mlL ™" LR
2 A0.030 mg - mL™" MYEARTE0.028 mg - mL~" %k
W2/ NEERK 0. 120 mg + mL™") 10 mL, FRR B I A AR
I3E 50% W 15 mL 432, 1. 37 il g5 sl it , EAE
D A AL B 3, 458 WoR, 11 DMEAR I
By hm B 181 i 2 4 ) S 104.81% | 104.89% |
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102.72% ,104. 84% . 102.80% . 96.49% .97.18% .
102.59% .95.70% .103. 54% ,103. 86% , RSD 4} %]
#0.75% .1.70% .1.25% 0. 62% 1.57% .1.51% .
1.47% 1.93% . 1.36% .1.74% .0.77% , 3¢ W% 7
RUER L R AT

2.3.7 FESVEREDGE OB 16 LR KA & 8 LR
i (S ~S16) 352 1. 37 T F J5 A4 WO A7 1 %
PGy, #2117 TR SEAE 3 B, I 11 A AR
ST R AR A2, 3. 57 T N kPR RNE T R R
BTH) S (R 3) o 11 ANE & o 78 DK 45 &7 8 AL
FR O s TP g AR R R IR 18 Sk E T
I | AN [RI 0 A i ) 22 S 1) 3 2t ik e 45 2 —
B, WE TR IR R a5 AT 2
T EREREAD TR B S R A A T ek R A
FREgEIR C e AR ERER/NBERRAE 16 IR ik
ZRET 0 AL I E A2 AR L4300 Ry 0. 62 ~ 0. 84
1.45~2.50.1.30 ~2.78 3.35 ~5.28 2.44 ~4.02
0.54 ~0.88.0.16 ~0.23.0.61 ~0.76.1.39 ~1.76,
0.41 ~0.54.2.28 ~3.34 mg - ¢, G RHERN
12 ~ 1745 2R W1 11 A€ SR I 1B BB R 1 S
WA [ U Bk 2 7 38 MR BT it 25 57

2.3.8 FROEESCE:  BUNKERETEALEE M (S4) 1%
“201. 37 AR A, 2 11T IR (83 A1
SRl F A 0.2.4.8.12 .16 .24 h #EFE40 8T,
SRR E TR B S IR FR sk I IR 4R R (AT 2y
T ER IR B AT A L B A S B A A L sk R
A SRR C O AR IR /N BE Bk 17 g T AR AR
B, T RSD 451k 0.49% 0. 45% 0. 68% .
0.57% 2.49% 1.59% .0.86% .0.33% .1.24% |
0.62% .0.53% , WA M R TE 24 h AR E
RAf
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FR3 MISTP # 11 A RS EMNELE, mg- g™

Tab.3 Results of determination of 11 components in MLSTP. mg - g~

1

No. Gallic  Neochlorogenic Cryptochlorogenic  Chlorogenic Paconiflorin Phellodendrine Calycosin-  Isochlorogenic  Isochlorogenic Harpagoside Berberine
acid acid acid acid hydrochloride 7-glucoside acid A acid C hydrochloride
S1 0.79 2.50 2.78 4.15 3.31 0.72 0.16 0.70 1.76 0.45 2.99
2 08 2.12 2.38 4.17 3.18 0.87 0.22 0.72 L.o4 0.42 3.3
S3 0.82 2.13 2.37 4.15 312 0.85 0.21 0.67 1.51 0.42 3.26
4 0.63 1.56 L.77 4.31 3.04 0.72 0.23 0.61 1.50 0.51 2.34
S5 0.81 1.45 1.62 5.06 3.93 0.76 0.21 0.73 1.39 0.54 2.42
6 0.72 1.78 2.04 4.11 3.18 0.82 0.22 0.61 1.52 0.46 2.86
s7 0.80 2.09 2.28 3.97 3.19 0.88 0.21 0.64 1.49 0.41 3.22
S8 0.68 1.92 2.18 4.00 3.04 0.69 0.18 0. 64 1.49 0.46 2.59
9 0.81 2.21 2.46 3.97 3.19 0.80 0.19 0.68 1.64 0.43 3.16
S10  0.70 1.78 2.01 4.09 2.9 0.74 0.21 0.63 1.42 0.45 2.72
S11 0.80 1.92 2.13 4.49 3.63 0.76 0.18 0.71 1.52 0.49 2.70
S12 0.8 1.74 1.94 4.54 3.48 0.81 0.21 0.72 1.49 0.48 2.91
S13 0.70 1.46 1.64 4.55 3.37 0.70 0.21 0.66 1.41 0.51 2.33
S14  0.66 1.46 1.30 3.35 2.44 0.68 0.21 0.63 1.39 0.50 2.28
S15 0.80 1.57 L.71 5.28 4.02 0.85 0.21 0.76 1.56 0.51 2.70
S16 0.71 1.55 1.78 4.81 3.33 0.70 0.21 0.67 1.48 0.51 2.52
34 i OrESIE RN TG I kA Rk 2R, PG T

AR S Xof At v VT A5 5 5%, L bk 4 T i
FUHE 0 33 A o i DA o L 0 S BOR D R 4
BB AR bR , U B 0 77 (IR FR 73 %5 50% H
i 50% £, 1 . 10% HE . 20% H i 70% H ) il
PRI [A] (A 50,30 .40 min) #E4T T HLAR, 45
R AR 50% H 7S 40 min $2IRURRAE 06
B2 OGs 5y B AU BE, E I ER 11 A H
B 53 PR BUSOR e i o

LA, 48 S0 EE k45 i 2 i
FHE T B, 2 PE v 24 57 3 O 45 Fef O JHL ot o —
HE A RO 2 K YR R 1 15 AE
AR i S S 3 0 1 45 5 0m BE el 7 S
T, BB R A L Bk A AL %
2, B — K Fi BCIE T Tk A T S R Dk 4% R AL
JoT B, WOAS S5 2R 0 A8 B 0 A6 T s ( DAD) 7
A 190 ~ 400 nm HHA7 244, 32280 e KK
WCE A 4300 o - BB F R 215. 4 nm, B 4% R | R
SRR SRR 216. 6 nm, A5 2517 230. 8 nm, EhR
BOAA B 228. 4 nm , B 5 BT A 49 B 1248, 5 nm,
LR /NBERE 263. 9 nm, My KT 280.5 nm, F 4
JR R AL 5 & R C 327.3 nm, H &R %
250. 8 nm, k£ 5 1 U 04 4G Y R BIORE DL R AR IE
FEbR B A R S A vE R, AL ST T 6
WK B ) e (216,230,280, 248 . 327 . 280 ,
254 nm) , 25 R WKl i 2 K U5 45 45 A
o 252 S 2024 4 11 155 59 555 21
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