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combining chemometrics and quantitative analysis of multi — components with a single — marker ( QAMS) .
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Methods: HPLC was used to establish the fingerprint spectra of 12 batches of Zuoyu’ an San and perform
similarity evaluation. Cluster analysis (CA), principal component analysis (PCA), and orthogonal partial least
squares discriminant analysis ( OPLS — DA) were combined to perform chemical pattern recognition analysis on
different batches of Zuoyu’ an San. At the same time, QAMS method was established using rhein as the internal
standard reference. The relative correction factors between the internal reference and jatrorrhizine, palmatine,
berberine, aloe — emodin, emodin, chrysophanol, and physcion were established. The external standard method
(ESM) and QAMS method were used to determine jatrorrhizine, palmatine, berberine, aloe — emodin, rhein,
emodin, chrysophanol, and physcion in Zuoyu’ an San, respectively. To verify the reliability of QAMS metod
results, the contents of 8 components of physcion were determined. Results: A total of 23 common peaks were
calibrated in the fingerprint, and 8 components were identified by comparing with the mixed reference solution.
The similarity between the samples and the control spectrum was between 0.952 and 0.994; CA divided 12
batches of Zuoyu’ an San samples into 3 categories; PCA showed that there were certain differences in the
chemical composition of different batches of Zuoyu’ an San, and extracted 5 principal components that affected the
quality evaluation of Zuoyu’ an San; OPLS — DA screened out 13 potential marker components ( VIP >1) among
23 common peaks that caused quality differences between different batches of Zuoyu’ an San samples; There was
no significant difference between the QAMS method calculated value and the ESM measured value.
Conclusion; The established HPLC fingerprint and multi — index component determination method was accurate
and simple, and combined with chemometric methods, could provide reference for the quality control and evalua-
tion of Zuoyu’ an San.

Keywords: Zuoyu’ an San; fingerprint; chemometrics; quantitative analysis of multi — components with a

single — marker; quality control

AR VG R B 2 R B i B R BE AT B AR O3 [ I RRAR TR B B e

S B TR 2 i SR (R 25 4] 7 220050001 ), 4k J5 K
W NSRS IS AT B L R R UK
AR, BAT I PR T P LR i 2R, TR T I
SN AR PR T RS LR R o %7 I R L
CAT 20 R TR E o %l R BAT R bR
HEAUAT 2020 AF R A N R G [ 24 4L ) A i)
IR PR 2 T S ) IO, X o 30 e Jo A 4
B o AR I 22 1R AR ] A o s S e b 24
JiiR: B 25 i 2y ) 2 5 T3 Hh 24 1 5 SR BE
USSR 24 SUEE B R AR R R
i AT T B AR AR AN, RE R AL B A i T 2 A
AR PR AR, 8 DR JC PY A T A 2 — R e
S5, BLEL )T L T R 2 B R 24 i 5 R R A TR
FEPPA O AR T A R 5 G R D IR
LR TEEALRE 2 e 0 L A &R B I B {E S R R
PR Z I EE SR — W 2 97 (QAMS) % 5
SMPRIE (ESM) AEE , HAs 2R AT 1 Rhoxt IR, st fE 5

RWEHR L

2, T {65 46 0 B8 57 L 28 5 Bk L AT 5
K HPLC 35 20 &3 , 45 &5 A7 71 i 27 X AR i 42
AT AT 0 A, IR ] QAMS 3k [ I U 5 A2 5
LR Z A WA, LU S A T 2 HICRR A o o 4
hil 2 =% .

1 F5iXE

L1 %

UV — 1800PC 5EANAT W3t e BE I (b9 R4 ik
IEA R 7)) 5 LC = 2030 (Plus ) o 250 iAH (1% X
(Shimadzu 23 7], (45 H 25 i SHL U ICHE | A shikE ke
#% UV K I #5% ) 5 Shim — pack VP - ODS A % 4%
( Shimadzu 2y ] ,250 mm x 4.6 mm, Sum) ; ZORBAX
SB - Aq &% 4 ( Agilent /3 H],250 mm x 4.6 mm,
5 wm) ;Symmetry Shield RP18 {f i 4 ( Waters /3 #],
250 mm x4.6 mm,5 pum) ;ES 225SM - DR(E) #HFK
F-( EERE RS A IR A R, r 2 —) ;SYU -
3 — 100 A PR UENL OBINATTIERA PR AT o



JPA, zwmswmz=s

Chin J Pharm Anal 2024, 44 (11)

. 1887 -

1.2 %

X} A R R 2 AR A (LS 110733 - 202110, 4f &
90.3% ) \EL R [ YT (L5 110732 — 201913, 4 fif
85.7% ) Eh R /NEERK (412 110713 - 202015, 4 JiF
85.9% ) M ZE KW E (HE5 110795 - 201710, 4fi i
98.3% ) . f # R (L5 110757 - 201607, 4fi Jif
99.3% ) . K # & (5 110756 - 201913, 4fi fif
96.0% ) . < # W (L5 110796 — 201922, 4fi Jif
99. 4% ) < H Z W ik (L2 110758 — 201616, 4f i
99.0% ) , ¥ F [ £ il 24 al R e WF SR B s ek &
B (KRBT & FRE Ak TA R A, 43 Hrah) 5 B
(FEBRRIMIRBH A R E], (glal) ; O (FEERE
HRBHEA R AR, g2l ) 5 K (JF B R 2K, it
520230704 ) ; AL i H 12 i (G5 ST ~ SI12, 41t 5
4% 51 kg 20231123 . 20230919 , 20230807 , 20230728 .
20230717 ,20230629 ,20230620 ,20230511 ,20230328 .
20230306 ,20221215 ,20221010) , J P4 1 [ 25 24 it
g Fi R = e o 7] 2 26 7
2 AEEHER
2.1 WS
2.1.1 I BURB LA 3 g W RE,
B HIEHIEI RS2 A B 30 mL, FRa, 6 Ak
PH( T2 100 W, 5% 40 kHz)30 min, BUH , i, B
PR, R b JE a2 1 6, DB, RO D, AL Ui
JEECO. 45 wm) Pt , RI7G .

2.1.2 EAXBEMAER KERBUTERER K
IR KB R R My R B L BRI 2 AR L 3
PR B 57T (R TR /DN BE A ) X B 3G i, & 100 mL
o, RS R, BRSSO ERE R
27.52 pg - mL~' K HE R 50.64 pg - mL7' R EE R
30.43 pg - mL™' K E Y 40.56 pg - mL7' KRB EH
fit 48. 02 pg - mL ™" ERERZ5HEH 130. 21 pg ml ™"
FREVIL T 89.90 wg - mL™" Eh PR /NEERK 34.02 pg -
mL ™" (TR A R VA

2.1.3  BAMEXTRRESW o i IRAL Ty koK B N 5y 57
KRR, 4% 42k J5 A ] i 48 120 45 Bk K 2 0
BRI TF AR B PERE i 25 3 g, KW FRE , BRAE 3 o 7
WA T AR RIS

2.2 gkt

% Shim - pack VP — ODS (250 mm x 4.6 mm,
5 wm) @35, LS (A) - 0. 1% BERR KW (B)
SR EhAR , B R (0 ~ 10 min,20%A ;10 ~20 min,

20%A—45% A ;20 ~ 35 min,45% A—60% A ;35 ~ 48
min,60%A—65%A ;48 ~ 60 min,65%A—45%A) , i
1.0 mL - min ™" KRR 30 °C, JERER 10 L, #6009
K h 345 nm (0 ~ 25 min, K0 25 A L B2 5T /)N B
Bi8) 254 nm(25 ~70 min, K2 KR RKIER |
R R R R ) s FIE RSO R
W5 AR T 3 000,
2.3 fRLETENIA
2.3.1 Jiikee st RS R O VA 2 HIURE
(S2), 4% 2. 1. 17 TR Jy kil 4 itk il v W, 9%
“2. 27T A A5 A L 6 IR AR A, AR B R
W Ry 2 B W, DN AR & I 0 A X g AR Y
RSD <2. 0% , A %% B4 B[R] A9 RSD < 2. 0% , R WY
ARG LA

PR IR VA O (S2) 4572, 1. 17
TR J7 ATl A8 6 sl R, 12 2. 27 TR
TEAFHEREIE | DA S IR W S 2 I 79 4 JL
WA X W TR AR Y RSD < 2..0% , A X £ B I 18] 7Y
RSD <2.0% , £MiZ )T ik EE R I

Fe o M« IRAR VL2 BORE Al (S2) , 4242, 1. 17
TR 7 v ) o i P, 2300 T A il R CE 0.4
10,18 24 h J5 ,4%2. 27 Wi R (a3 2 - HERE I 22, LA
RBETR W Sy 2 BR e, 00 45 4% H A 0 A D3 e T R )
RSD <2. 0% , HHXH {5 88 Bif [A] 1) RSD < 2. 0% , £ W3
WAE 24 h BRENE R AT
2.3.2 45 SUIE I A ST KOM RLURE PR 3%
2.1 1IN Jy i A 12 AR v A O A A R
2. 27 WUR @38 2 A AR E 8 12 HEAR IR & 1K
HPLC &% (G R e A o ATA R =0, A S 2y
e SURTEE M R S5 (2. 0 ) ) X E i E AT Ak 34,
DIFE i S EE S 2 BREE, B B) %7 58 B % &8
0. 1 min, R 80E il 2 SRR T 423 T
e, N7 12 HEAR I ZEHL HPLC $5 80 E3E , 72 L At T
Az R B R SRS (UL 1) FESEAT AR BE VRO o 45
12 HEAR I L TR b (ST ~ S12) BYARABLEE 735
0.974.0.978.0.979,0.993,0.992 . 0.991. 0. 994 |
0. 984 .0.986.,0. 985 .0.952 0. 970, 5 H X} HEE & 11
AHRLEETLE 0. 952 ~ 0. 994, 3 B AN [R] 4tk K 114 A 22 HE
FER—BUE AR E T R, Zad W ITie, i 1
23 AN I, SR A B VR LX), TR T
8 AL AT e, ARG R B IR 1) 5T S R AR IRy I 6
(ZGMm) (08 8 (2 57T ) (g 9 (/NBERK) (0% 18

RO S



- 1888 -

Y s

Chin J Pharm Anal 2024, 44 (11) @

(FFEREER) I 19 CREIR) 21 (CRER) |
W 22 (KB ) (g 23 (KB k) , o i 19

440
400
360
320

280

240

200 -

U/mV

TR ) I LA, R R e R AR

NI A S ()

VDY DONDIEENG ' DY S S12(8)

e / S11(8)

160

A S10(8)

120

S9(8)
S8(8)

A A S1(8)

80

N e S6(B)

401

Y — S5(8)

S3(8)

: S2(8)
e A S

JLLLLLL LLLLL

200 8
190
180
170
160 6
150
140
130
120
110 9
100

(8]

U/mV

80
70
601 18
50
40
301 5|7

11 16
20+ 3 4 0t 12 17
107 e e M 2

4 8 12 16 20 24 28 32
¢/ min

36 40 44 48 52 56 60 64 68

21 2

23

u-‘_k\ R(8)

0 4 8 12 16 20 24 28 32

6. ZGAR B (jatrorrhizine) 8. B 47T (palmatine) 9. /NEERH ( berberine )
22. K #E M ( chrysophanol ) 23. K #7Z HI ik (physcion)
Bl 1 4#LEr) HPLC 55 Eig (A) fnxt BB EE (B)

36 40 44 48 52 56 60 64 68
t/ min

18. 25 K5 & (aloe — emodin)

19. K2 (thein)  21. K X (emodin)

Fig. 1 HPLC fingerprint (A) and control fingerprint (B) of Zuoyu’ an San
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Tab.1 Principal component eigenvalues and variance contribution rates

Enir IR FFAEfE TREEI B 22Tk
(‘principal component ) (initial eigenvalue) (variance percentage ) /% (‘cumulative variance contribution rate) /%
1 12. 160 52.870 52.870
2 4.034 17. 540 70. 409
3 2.787 12. 118 82.528
4 1.474 6.410 88.937
5 1.187 5.160 94. 097
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Tab.2 Principal component matrix
A i fif (load)
(common peak) 1 2 3 4 5
1 0.348 0.336 0.757 -0.086 0.152
2 0. 827 0. 442 -0. 006 0.153 0.252
3 0.075 -0. 609 0. 641 0. 109 -0.179
4 0. 861 -0.284 0.208 0. 034 -0.169
5 0.741 -0.519 0. 160 0. 086 0.288
6 0. 865 -0.387 0.123 0. 067 -0.184
7 0.782 -0.501 -0.011 0. 194 0. 102
8 0. 809 0.334 0.191 0. 431 0. 058
9 0. 682 0. 529 0.389 -0.091 0. 055
10 —-0.047 -0.183 -0.820 0.391 0.128
11 0.925 0. 064 -0.265 0. 195 0. 109
12 0. 854 -0.097 —-0.242 -0.389 -0.207
13 0. 526 0. 824 0.072 0. 062 0.134
14 0.362 0. 360 —-0.128 -0.579 0. 605
15 0.249 -0.692 0. 465 -0.173 0. 160
16 0.971 -0.123 -0.150 -0.099 -0.011
17 0. 672 0.399 0.389 -0. 100 —-0.348
18 0.901 -0.179 -0.301 -0.230 -0.101
19 0. 872 -0.363 -0.263 -0.165 0. 036
20 0.419 0.612 -0.303 -0.204 —-0. 540
21 0.976 -0.137 -0.153 -0.039 0. 002
22 0. 964 -0. 140 -0.203 -0.076 —-0.038
23 0.709 0. 357 0. 054 0.571 -0.001

7 (note) : NI e 7R 15 2 /7 ( bold indicates high load)

®3 ERHFRIERX

Tab.3 Principal component expression

F 853 ( principal component )

223k 2 (expression )

1

Y, =0.280X, +0.278X, +0.276X, +0.265X, +0. 258X, +0. 250X, + 0. 248X, +0. 247X, +0.245X, +0.237X,, +
0.232X,, +0.224X,, +0.212X,; + 0.203X,, + 0.196X,; + 0.193X,, + 0. 151X,, + 0.071X,5 + 0. 120X, —
0. 013X, +0. 100X,, +0. 022X,, +0. 104X,,

Y, = —0. 068X, —0. 061X, —0. 070X, +0. 032X, —0. 089X5 —0. 181X, —0. 193X, - 0. 141X, —0. 048X, +0. 220X, +
0.166X,, - 0.249X,, - 0.258X,; + 0. 178X, + 0.263X,; + 0.199X,, + 0.410X,, — 0.345X,, + 0.305X,, —
0.091X,, +0. 167X,, —0. 303X,, +0. 179X,,

Y, = —0. 092X, 0. 090X, —0. 122X, —0. 159X, —0. 180X5 - 0. 158X, +0. 074X, +0. 125X, —0. 145X, — 0. 004X, +
0.114X,, - 0.007X,, +0.096X,; + 0.032X,, + 0.233X,; + 0.233X,, + 0.043X,, + 0.279X,; - 0. 181X,y —
0.491X,, +0.453X,, +0. 384X,, —0.077X,,

Y, = —0. 032X, —0. 082X, —0. 063X, - +0. 161X, —0. 189X; —0. 136X, +0. 055X, +0. 028X, 0. 320X, +0. 126X,
+0.355X,, +0.160X,, +0.071X,; +0.470X,, - 0.075X,5 - 0.082X,, +0.051X,;, — 0. 142X, - 0. 168X, +
0. 322X, - 0. 071X,, +0. 090X,, — 0. 477X,

Y, =0. 002X, —0. 010X, —0. 035X, — +0. 100X, —0. 093X +0. 033X, —0. 169X, —0. 155X, —0. 190X, +0. 231X, +
0.053X,, +0.094X,, +0.264X,; — 0.001X,, + 0.050X,5 — 0.319X,, + 0. 123X,, + 0. 147X,5 — 0.496X,, +
0. 117X,y +0. 140X,, —0. 164X,, +0. 555X,
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F4 AEHRLBLREERSGEETS
Tab.4 Comprehensive scores of principal components of different batches of Zuoyu’ an San
#12 (number) Y, Y, Y, Y, Ys Y

Sl 0.336 -0.237 -0. 009 0.557 1.589 0. 269
S2 1. 645 -0.337 -0.025 1.737 0. 340 0. 995
S3 0. 868 -0.548 -0.587 -0.754 -0.245 0.245
S4 1. 115 -0.010 0.591 —-0.494 -0.975 0.614
S5 1.557 0. 191 0.569 -0. 600 -0.938 0. 892
S6 1.412 0.279 0.783 -0.289 -0.770 0. 884
S7 5.321 -0.338 0. 606 -2.259 0. 089 2.856
S8 —-0.495 -0. 661 0. 164 -0.397 —1.049 —-0. 465
S9 -0. 807 0.474 0. 786 0.704 -0.032 -0.218
S10 -0. 845 0. 144 0.252 0.593 -0.157 -0.384
S11 -5.252 0.376 -2.043 0.573 1.077 -3.046
S12 —4.854 0. 669 —-1.085 0. 629 1. 071 -2.641
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RE S R
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2.5.2 AMERAEEH B2 127 T MRS X A
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V791621228 4 112181261023 113 7105 201415 3

A I§(common peak)

E4 OPLS-DABHE(A) EEKQNE(B)METEREKE(C)
Fig. 4 OPLS - DA score plot (A), displacement detection plot (B)

and VIP plot (C)
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1. 25488 (jatrorrhizine) 2. EL 57T (palmatine) 3. /NBERH, (berberine) 4. P25 K#E &K (aloe — emodin) 5. K# 2 (rthein) 6. K#H Z (emodin)
7. KEE W) ( chrysophanol) 8. K85 Z H ik ( physcion)
5 REMEM(A) LALHERXA(B) KEAEER®(C) FThZEARBEHEIT R M (D) HPLC &iLE
Fig.5 HPLC chromatograms of mixed reference substances (A ), Zuoyu’ an San sample (B), negative sample without Rhei Radix et Rhizoma

(C) and negative sample without Mahoniae Caulis (D)

BB ZIPE 15 6 DR IR XTI, #62. 27 ZEIRERW R AR SR, BB R R BT

TR @RS BRI E , AT AR Y A bn,  2.5.3 ORE IR BRI HORE AL (S1), $%
VTR EE X (g mL™") W BEARRR, EATERPE I, 45 2. L 1T 7 ik i R, 12 2. 27 R
B IR TR M RO EVE R (R 5) . WEARPFE LA 6 W AT M, 45 2R 25 AR e
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RS BROLKMEXER(n=6)

Tab. 5 Linear relationship of every component

%y [ =15 A

( component )

(regression equation )

e
(linear range)/ (g * mL™")

ER R 245 KL, (jatrorrhizine hydrochloride ) Y=5.03 x10*X -2.27 x 10* 0.999 9 13.021 ~117. 189
bR L T ( palmatine hydrochloride ) Y=5.29 x10°X - 1. 57 x 10" 0.999 9 8.99 ~80.91
bR/ NEER ( berberine hydrochloride) Y=5.03 x10°X 0. 74 x 10* 0.999 9 3.402 ~30. 618
FILE R 2 (aloe — emodin ) Y =5.41 x10*X - 0. 65 x10* 0.999 9 2.752 ~24.768
KIEFR (rhein) Y=4.08 x10*X -2. 68 x10* 0.999 9 5.064 ~45.576
K (emodin) Y =3.54 x10°X -0. 71 x10* 0.999 9 3.043 ~27.387
K ¥ M ( chrysophanol ) Y =6.69 x10*X +0. 46 x 10* 0.999 7 4,056 ~36. 504
B2 Bk (physcion) Y=1.78 x10*X +4.57 x10* 0.998 1 4.802 ~43.218

ELELIT NBERR TSR E R R KR R
Py R 2 F ke IR B RSD 235158 1. 1% (1. 5%
1.3% .0.27% .1.0% .0.24% .0.28% .0.90% , 32 W]
AR R 2 B R AT o

2.5.4 HEMIKE BURIBEHEEEMN (S, #%
“2 L 1TIUR 5 EAT & 6 O R, R
“2. 27 TR AT A i ERE I A, S SRR S AR
Bl ( AERERZGARARTT) (ELEh 7T ( AER AR L 59T 1T) /D
BEfl ( AERER/NEERR ) SRR KRR VK
FOREB CKREZF BT EE(n=6) 208
233.76, 217.13, 112.88 . 86.52, 219.02. 190.27
145.39 . 180.74 pg - g', RSD 4 % K 0.67% .
0.65% . 1.6% . 0.60% . 0.55% . 0.57% . 0.58% .
0.93% , FAA TR E L ERITF.

2.5.5 FEthile BRI WEEESL (S1), %
“2. 117 HUR ik A AR I, 43 S TR RO
#0.4.10.16.20 24 h J5HEREIE , S5 R 2R K L 5
1T VINBERR P25 R R IR KB Rl K3
2 Pk 0 T AR RSD 4333128 0.47% (1. 4% (1.2% |
0.77% 0.47% 0.66% .0.71% 1.5% , 3% B {3t 5 %
WAE 24 h NERE TR R AT

2.5.6  JAERICRIRES  HUC 2GR EE B ST
AL NEE- DN SN 78N SN N
F Ik 8 AR A B AR IR A 6 1y, By 1 g, RS
P, BHFEHETE R, RS B2, 1,27 350 F i il
(TR X HR S 2 mL #5672, 1 17300 [ “ R ke
FAE WA MR 6 1y, 76 2. 27 WA 3% 55 T
Sy EREIE TS IAE [FTSCR A RSD, 25 5 25 i A
(DERFRZARBEIT) LT (AR R EL ST ) /e
Bl ( LAERIR/INBERR ) P 2 KR R HIR R R

KRBy K BEER W B BRI 3R (n = 6) 2351 Ky
97.6% .97.7% .98.1% . 104. 1% . 104.6% . 105.2% .
102. 8% .102. 0% , RSD 4351} 0.87% .1.6% .1.9% .
1.8% 1.5% 2.2% .0.99% 1.2% . W)y B ke
ISR (HERRE) 4T
2.5.7 e ESM S EsE B 12 b (S1 ~S12) £
i, F 2. 117 IUR J5 ik A A R A WA 3 M, 4%
“2. 27 IGUN EAE S A A3 R A , A5 SR 25 AR (LA
ERRRZGARARIT) T (AR B T i) /NEE G
QUEN NS IDINEE I E AN | AN N
W KR T & (n =3) 435108 234. 86,
209.90, 112.01, 85.15, 218.51, 187.70., 143.23
157.02 pug - g ', RSD 43510 2.4% 3.7% .3.0% .
3.1% 3.9% 3.4% 3.1% 9.2% .
2.5.8 MXKIEHRFMITE URKERAINSY,
W FLA 7 A48 FR B o3 A T K 8 R A A E R+
B2, 127 B R AR IR SR 1,258 .10 .20 pL,
MR re RCIBORE €23 A, I D T AR, B BURE 1
SEATINAE 2 630 A g R AR LU AT 17 A
K fo. =h/f. = (C/A)/(C/A) TR T B AR
RER T S € T I B e B A,
BT 5 I I T AR, C o RS RR IR B, ALy K
PR 1 €0 I TR, S5 2R LR 6
2.5.9 AHXTRCIE BRI HPE A [ E HAh A
WA, 5 TR A (0.8,0.9,1.0 1. 1,
1.2 mL « min~") X X0 IE 7 5% 0, 5 R L 3%
7, Al ICH BN (RSD <5% )

[ 2 LAt €935 Z5 A AN AR, B 42 T FE IR (20,25,
30,35 C ) X AR IE B F- (52 m), 25 SR 0L 3% 8, A
¥ JeHI B (RSD <5% ) .
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Tab. 6 Calculation results of relative correction factor

XA IE H - (relative correction factor)/(n=2)

L LR 2 AR IR LT SN AN
(injection o ) FIERMER KRER N e
volume ) /L (jatrorrhizine ( palmatine ( berberine (aloe — emodin)  (emodin)  ( chrysophanol ) ( physcion)
hydrochloride) hydrochloride) hydrochloride)
1 0.802 2 0.759 8 0.801 1 0.749 3 1. 150 2 0.6213 1.8432
2 0.804 5 0.760 5 0. 806 2 0.751 2 1.150 8 0.617 4 1.8513
5 0.801 3 0.762 2 0.801 5 0.746 6 1.148 9 0.617 2 1.853 1
8 0.800 5 0.760 3 0.801 4 0.747 3 1.1455 0.612 1 1.849 5
10 0.803 6 0.763 7 0.803 3 0.749 7 1.147 1 0.618 7 1.856 1
20 0. 809 2 0.772 3 0.810 6 0.758 2 1.153 8 0.620 8 1.862 4
-2 {H ( mean) 0.803 6 0.763 1 0.804 0 0.750 4 1.149 4 0.617 9 1.852 6
RSD/% 0.39 0.62 0. 47 0.56 0.25 0.54 0.35
RT FEERTREXE R E RE F 300
Tab.7 Effects of different volume flow rates on relative correction factor
A4 1E K F- (relative correction factor)
R SRR ALK HRRE T R
(volume flow rate)/ "=~ o o EESSN * SPN ¢ 3 KEH  KEETER
(mL + min~") (jatrorhizine (palmatine (berberine (aloe — emodin)  (emodin) (chrysophanol)  ( physcion)
hydrochloride ) hydrochloride ) hydrochloride )
0.8 0.800 5 0.760 1 0.799 1 0.745 2 1.143 2 0.616 2 1.8523
0.9 0.801 3 0.762 2 0.801 9 0.747 3 1.1455 0.617 3 1.854 7
1.0 0.803 6 0.763 7 0.803 3 0.749 7 1.147 1 0.618 7 1.856 1
1.1 0. 806 4 0.766 8 0. 806 2 0.750 8 1.148 8 0.620 1 1.858 9
1.2 0.807 8 0.768 7 0.807 7 0.752 6 1.149 2 0.6219 1.860 3
P-4 {8 ( mean) 0.803 9 0.764 3 0.803 6 0.749 1 1. 146 8 0.618 8 1.856 5
RSD/ % 0.39 0.45 0.43 0.39 0.22 0.36 0.17
F8 AEEERITHEITR IE EFHI 0T
Tab. 8 Effects of different column temperatures on relative correction factor
FAXT AL IE I (relative correction factor)
i LA HERE DT SN SR
(column A e . FEAHE  OKHE OKEE KRBT
temperature ) /C (jatrorrhizine ( palmatine (Berberine (aloe — emodin)  (emodin) (chrysophanol)  (physcion)
hydrochloride) hydrochloride) hydrochloride)
20 0.792'5 0.758 8 0.791 2 0.726 5 1.124 5 0.602 2 1.832 4
25 0.801 2 0.760 1 0.798 4 0.734 6 1.136 8 0.609 8 1.845 7
30 0.803 6 0.763 7 0.803 3 0.749 7 1.147 1 0.618 7 1.856 1
35 0.814 9 0.771 2 0.809 1 0.758 1 1.153 3 0.627 7 1.863 5
S48 ( mean) 0.803 1 0.763 5 0.800 5 0.742 2 1.140 4 0.614 6 1.849 4
RSD/ % 1.2 0.73 0.95 1.9 1.1 1.8 0.73

[E] 7 At €35 S5 A AN S, B 52 T A5 A (Shim — SB — Aq) RPARXSBIE 52 m, 45 R L& 9, nl I
pack VP — ODS. Symmetry Shield RP18, ZORBAX HICH B 52 (RSD <5% )
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Tab.9 Effects of different columns on relative correction factor
XA IE FIF (relative correction factor)
ik ERER AR HRE T FRER/INEEGR
. - . . FIERMR KR KE K H ik
(column) (jatrorrhizine ( palmatine (berberine
(aloe — emodin)  (emodin) (chrysophanol)  (physcion)
hydrochloride ) hydrochloride ) hydrochloride )
Shim — pack VP - ODS 0.803 6 0.763 7 0.803 3 0.749 7 1.147 1 0.618 7 1.856 1
Symmetry Shield RP18 0.823 3 0.779 8 0.817 6 0.762 9 1.162 4 0.629 5 1.871 1
ZORBAX SB - Aq 0.801 0 0.751 4 0. 800 1 0.728 4 1.123 3 0.603 6 1.839 6
- 4411 ( mean ) 0.809 3 0.765 0 0.807 0 0.747 0 1.144 3 0.617 3 1.8556
RSD/ % 1.5 1.9 1.2 2.3 1.7 2.1 0.85

2.5.10 (A SR FAE XS OR B B ), 43 )
52 AR A AR B8 53 AEAS [F] €35 A T AR X O
BA S IE] , SRe R0 B8 0 B3 s [i) /K o A v 1 1
AL R T B2 % (RSD <5% ) .

2.5.11 HIXMERFHEEZEEE 3 DAFRL

B N BAR 2. 5. 87 3N 7 3k XA XL IE N5~ 2E 47
MEFHHR, 45 R L3 10, RSD 2 <3% , HIXFALIE
WA EAA BRI FIE, RA 3 AR A
BRI E AP S A A T R PR AR QAMS B 1Y
MIEH T

10 BEMNREEFHEEEER

Tab. 10 Reproducibility study of relative correction factor

FHXHAE IE AT (relative correction factor)

SEHA 2 AL A E ST /N A
. o o . FEREE  OKEE OKHE KERTE
(‘experimenter) (jatrorrhizine ( palmatine (berberine
(aloe — emodin)  (emodin) (chrysophanol)  (physcion)
hydrochloride ) hydrochloride ) hydrochloride )
1 0.803 6 0.763 7 0.803 3 0.749 7 1.147 1 0.618 7 1.856 1
I 0.805 2 0.766 2 0.805 1 0.750 8 1.149 8 0.623 3 1.859 2
i 0.807 1 0.767 8 0. 806 7 0.752 1 1. 151 2 0.625 4 1.861 6
SF-#4){H ( mean ) 0.805 3 0.7659 0.805 0 0.750 9 1. 149 4 0.622 5 1.859 0
RSD/% 0.22 0.27 0.21 0. 16 0.18 0.55 0.15
2.5.12 ESM 5 QAMS @M@ 45 R loAs W12 4t SHFRIRAR, fiibid BoA B i e o) B9 B, B4k

MRV LEHIREAR (ST ~S12)  or 3% 2. 1. 17 ik
] A Al T TR, MR R R E 30 SR g i A, 4
B ESM F1 QAMS k35 8 A4~ 73 1Y 5 1 ik
PR S R WA 11, 2 FhJ5 3k B 45 & 2 9 A X
-2y 22 (RAD) 2 < 3% , W] QAMS 3% iy i 5
fH5 ESM U 52 {8 JC W] W 22 5%, A 0F 5 i 2 19
QAMS LR E AT 1T o

3 it
301 R 4T 0B E

AT B T A 6] e B B R (50% | 70% |
100% ) M AR $E T2 GRS AU RT3 ) %) Ak i 42
AR R RS A . 45 R BN, DL 100%

o

MERTEL/IN ;2 MR T Z AR BUSCR 22 5 8/, O 1 5%
R AE R1Y 4 BRI, R 7S O ik T B T R
il & o
3.2 ISR E

PRI E 8 AT I AR A3 fie R OO KA 22
St o FHBA— AN, AR X e I 4 18 o 14 i A )
fHo (A AT W Ar e BE T, X 8 ANk W1
200 ~400 nmyl F N BEAT @A, FE A% TEA AL
RAPERIA S BT, AR 25 B 73 119 58 0 I i Pl 3%
KRR o WERAS I e 1 1 W £
454 2020 AR R AR RIE A 25 ) KA 5 SCRR

==

OB B PRI KR KR
RN S
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F 11 ESM 5 QAMS MU ALH T 8 BRI RELLR
Tab. 11 Comparison of the content of 8 components in Zuoyu’ an San determined by ESM and QAMS

Srit(content) /(pg - g™ ")

w5 FER (rhein) 2 KT8, (jatrorrhizine ) * [ 57T ( palmatine ) **
('number)
ESM ESM QAMS RAD/% ESM QAMS RAD/ %
S1 219. 86 233.88 234.76 0.19 217.56 219. 84 0.52
$2 21,84 233.81 234.63 0.18 213.10 215.22 0.49
S3 221.32 241.95 242.97 0.21 210. 64 212.70 0.49
4 22212 236. 63 237.49 0.18 207. 63 209. 58 0.47
S5 225.95 239. 68 240. 51 0.17 211. 08 213.03 0. 46
s6 223.85 237.61 238. 44 0.17 208. 83 210.76 0.46
S7 223. 85 243.29 244. 28 0.20 229.37 231.82 0.53
S8 221.06 234. 06 234. 89 0.18 205. 85 207.78 0. 47
S9 219.54 232.34 233.17 0.18 204. 43 206. 35 0.47
S10 220.91 233.75 234.59 0.18 205. 63 207.57 0.47
Si1 202.26 28. 42 229. 80 0.30 206. 05 208. 62 0.62
S12 199. 55 222.89 224.18 0.29 198. 67 201. 06 0. 60
St (content) /(pg - g™ ")
G
JINEER ( berberine ) *** PIZER T 2 (aloe — emodin) K #Z (emodin)
( number)
ESM QAMS RAD/% ESM QAMS RAD/ % ESM QAMS RAD/%
S1 113.02 114.22 0.53 86. 86 88. 00 0. 65 190. 97 198. 64 1.97
2 117. 19 118. 46 0.54 87.29 88. 42 0. 64 191. 63 199. 28 1.96
S3 112. 80 113.97 0.52 86. 64 87.75 0. 64 190. 56 198. 17 1.96
4 111. 60 112.72 0.50 85.93 87.01 0. 62 188.97 196. 47 1.95
S5 113.33 114. 45 0. 49 87.29 88.37 0.62 191. 98 199. 55 1.93
S6 110. 01 111. 06 0.48 86. 45 87.52 0.62 190. 24 197.73 1.93
S7 118. 17 119. 43 0.53 86.42 87.51 0.62 195.90 203. 65 1.94
S8 112.53 113. 69 0.51 85.27 86. 34 0.62 187.76 195.24 1.95
S9 107. 63 108. 68 0. 49 84. 69 85.76 0.62 186. 33 193.77 1.96
S10 108. 38 109. 44 0. 49 85. 18 86. 25 0.63 187.52 195.02 1.96
S11 111. 85 113.34 0. 66 80. 16 81.34 0.73 175.95 183.71 2.16
S12 107. 64 109. 02 0. 64 79.58 80.75 0.73 174. 55 182.20 2.14
&t (content) /(g + g7")
3
K #5 W ( chrysophanol ) I #E 2 FE ( physcion)
( number)
ESM QAMS RAD/% ESM QAMS RAD/%
S1 146. 12 154.52 2.79 181. 04 172.21 2.50
S2 146. 13 154.49 2.78 156. 34 151. 61 1.53
S3 145. 34 153. 66 2.78 155. 69 151.02 1.52
4 144. 14 152.35 2.77 151. 82 147. 64 1. 40
S5 146. 45 154.76 2.76 154. 82 150. 31 1. 48
S6 145. 16 153. 40 2.76 153.31 148. 86 1.47
S7 148. 10 156. 55 2.77 191. 95 181. 36 2.84
S8 143. 18 151. 36 2.78 151. 09 147.03 1.36
S9 142. 16 150. 29 2.78 150. 17 146. 12 1.37
S10 143. 08 151.27 2.78 149. 99 146. 19 1.28
SI1 134.98 143.21 2.96 144. 98 142. 69 0.79
S12 133.91 142. 04 2.95 143. 09 140. 68 0.85

TE(note) ; * . AR R 25 BT ( calculated by jatrorrhizine hydrochloride) ; ™ . DIER R B 57T 1 ( calculated by palmatine hydrochloride) ; ** . DAEh 2
/NBEGF i1 ( calculated by berberine hydrochloride )

RWEHR L



JPA, zwmswmz=s

Chin J Pharm Anal 2024, 44 (11)

- 1897 -

KB A 2 H ik A A I O K 254 nm, 2GR
L TT NBEGR ) A DU K Ry 345 nm, 7E HPLC 52
55 AT A U A, SR FH 0 B A A DN Sife st 5
W7 K 21 i () e A

WMIMERFZE T LG - KM K - 0. 1%
PRSI, 45 R W7, LL G — 0. 1% B R % WM it 3l
AHE, FEL PR, (i e s I I LB hr, oM R IR o
[ B X 0 O 1 B [ 0 B AT T R R, e &
TESCHREEE I PRI Y T SRR, ik 2 H 5y
BT P8 S R AR A B
3.3 JRESHE RN

ARBFGEHEST T 12 A 78 H8 SO, FH A
FE DI IR TS SB35 8 S5 7E 0. 952 ~ 0. 994, R B X
12 HERE SR AR AR 2 . 454 CA PCA OPLS - DA
— BRI T2 R AT 0B, 45 SRR At
UM I —E ) 22 5, i i 13 4> VIP(E > 1 1
AU, 30 Ay e 2 0 4 U 6 (2GR (I 8 (L 5
7T) U9 (/NBERS) (W 11 0 12 U 16 (I 17 (1 18
(FERER) IE19(CRERR) g 21 (RER) &
22(REWy) o ATy R B F AL L U FE 455 1Y
A R B SIS , B V8 RS Dt I fip 2 0 B S
ST S h R B A /NEE L B YT A AL
INBEGR A LR A ), BRI PR TS KR
DAL, 25 BRI P R B A TR A T
WKHEA T B B R BE, 45/ OPLS — DA 45
MEBRUR Sy, R IR 8 Ao AT i,
A QAMS LR R E IR NS, 3 T2
MR B AE At 7 A7 00 B 43 149 A X A 1E R 5, (] Bsf DA
ESM ik QAMS i By HERA 1, 25 R W 2 Fh oy i o
RO W 22 o (H DI 2 25 R &, R Rk
HIAB IR 8 AN B & FEAEAE — o B AbIa) 25 5=, 7T
RE-5 T A R = 1 bk T R AR TR R A
K PRTRTES SR W A P AR P i T o8 S i AR
S5 T 2R AT DAAE R [, DL AR IE i 550 5T 6 B AR
£

25 L, A 5% 8 T 1 48 S0 S R S
J7ERGE AIAT A 27 T 27 0 B ml o AR T 2 HIORY
EIEM PR AL
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