ET-NETERRMNELRZT/NEMRZHRI FHRTEE

XNE, TR, R, FREAR, AR EEE, AR (L kst ES I BRSO, 8% 7100615 2. 1]
Tt o2 20 R 5 T 05 9030 %, 1L77] 999078)

BE. BB & L—n %% (quantitative analysis of multi-components by single marker, QAMS) ] i) & /s F4 B9 3% o R 35 "%
AR RKZRB AT RS EMNE T HRR R TSR SR T AR ERNESE, AiE AZRERALE
4 Spursil Ci5 (4.6 mm x 250 mm,5 um) , A ZAE-0. 05 mol - L' B — S 47k B8R A pH =4.0 A %3048, eml ok % .
0 ~20 min:290 nm;20 ~45 min;300 nm, 4238 30 °C,# 43 10 wL, VA B N5 H WA, 5313 B 4 8 AR5 s e st A
EB T B AR AF, 8 9T ik (external standard method, ESM) #= QAMS sk 25 R 49 £ 5. E8R I EMAH 9 MR
—RREREESETOREBFOEEE R (r>0.9980), F ¥ At epik & % 94. 36% ~105. 57% , A8 3+ A7 4R £ (relative stand-
ard deviation,RSD) 4 0.52% ~3.48% ,QAMS ;x5 ESM 2 R (9 4 R AR F M 2 F, B8 AMEE D KBMFH QAMS
HRERER TR, ZGEREST, TR TN RMAGREEH .
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Simultaneous Determination of 9 Components in Xiaoxianxiong Decoction Based on QAMS Method

LIU Yuan', NING Zhiyuan®, LU Chenxi', CHEN Zhiyong' , REN Hui', REN Feifei' , DU Xia'* (1. Institute of tradi-
tional Chinese Medicine, Shaanxi Academy of Traditional Chinese Medicine, Xi'an 710061, China; 2. State Key Laboratory for Quality
Research of Chinese Medicines, Macau University of Science and Technology, Macao 999078 , China )

ABSTRACT :OBJECTIVE To establish a quantitative analysis of multi-components by single marker ( QAMS) for the simultaneous
determination of hypoxanthine, vanillic acid, magnolithine, demethyleneberberine, Columbamine, Jatrorrhizine hydrochloride,
coptisine hydrochloride, palmatine hydrochloride and berberine hydrochloride in Xiaoxianxiong decoction. METHODS The separa-
tion was performed on a Spursil C; column (4.6 mm x250 mm, 5 wm) with acetonitrile and 0. 05 mol - L™" potassium dihydrogen
phosphate solution plus phosphoric acid adjusted to pH =4.0 as the mobile phases. Detection wavelength: 0 — 20 min: 290 nm;
20 —45 min: 300 nm, column temperature 30 °C , injection volume 10 L. Using berberine hydrochloride as the internal reference ma-
terial, the relative correction factors of the remaining eight components were calculated and the content of each component was calculat-
ed, and the results were compared with those of the external standard method (ESM) and the QAMS method. The differences between
the results of the external standard method (ESM) and QAMS method were compared. RESULTS The nine components of Xiaox-
ianxiong decoction showed a good linear relationship with peak area in a certain concentration range (r>0.998 0) , with the average
spiked recoveries of 94.36% - 105.57% and the RSD was 0.52% —3.48% , and the results of component contents determined by
QAMS and ESM were not statistically significant. CONCLUSION The results of the established QAMS for Xiaoxianxiong decoction
are accurate and reliable, and the method is simple and easy to be applied to the quality control of Xiaoxianxiong Decoction.

KEY WORDS: Xiaoxianxiong decoction; quantitative analysis; multi-components by single marker; HPLC

LA T/ NG I A TR IS - B IR B, T LA A VA, 2 3 R A
BHE DKL 36 ), 2 LUK SRR RS A T ~FRON Ry, nl AN , Rt 1k M, AR 3 A 11
o BAEHALEE, JFH s 2 o o JrHREE R R R B2, AT ORI TS R A
B HIEMEE A POR TR s e IR EEE TR S0 BRI B R iR
PO R R S, 2o T ISR L7 B RGO PR R S

BEEWE : BHR A RPA LG T ARG H BT D) (82204711) s BRPS4 rh B2 25 45 MU= “ XUBE LG v 75 4 BHIT 218 AT AT H ¥t B (2022-SL-
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FURIT, % 7N B 6 2 R T 5 22 4 HP 1 i PR 25 2%
LA FAAIL , 570N e M i 9 S A 0 5 4 42 il
EiFS1= A (07 S 5 E RN R PZRPZB I 1B e e i
BT AR 255 MELLSE I B3 A RIS, 4 i
T PN o 2N 2l B
a5 AN RV 53 ()R EL Wb 1) A 4 25 580, B — il o5 4 U
SE TR A TG B — I 231 ( quantitative
analysis of multi-components by single marker,
QAMS) PILHAG H 72 1 /> B b A vl D1 24> i
TrEILH, BB — i 5 v 2 e A2 05 i 5 G 22
FEPR TR IR & DA B S L RS 15
X B8 it S AR AD [ B 2 JHC A 25 b i 19 5 6
TRT R A0S B B D e A I DR R A [ A, 2
o707 IR P R S AT DR RN A
NS TEAEG R $ 22 W, BRI, /B
Wi 22 o7 i PR 322 0 SR 3R 97 9 0 L 3l K oS R
1 AN 5 R NS~ IR 4 1 R S B/ = N
BLGRUL A W RN A BLIR K 22 JE £ T
PR /N B, A DN B i #6224 ARk R TR o 3%
Bl ER PR L Th T R MR /D BE AR AR . AR 5L R
QAMS IE I E Fik 9 A~ 25 Ul i & 2, IR —
ZPRIRAT R 5 AR IR AT LU, TR/ B I 7 45
8 QAMS WLV B AT AT, DA /0N e 3 1) B
L oo ] B S

1 (UFE5IRE
L1 &

Agilent 1260 R =525 (354X | (L35 HE Spursil
Ci (4.6 mm x 250 mm,5 pum) A Agilent 5 TC-C,
(4.6 mm x250 mm,5 pm) CLRERAF]) ;08 K
(FEZRNTRL AL SR A BR A T 5 KB 88 (ALt B
TROAXAFABR W] ) 5 ' AL (T BB A A
FRAHED
1.2 KA 5 A

Xif HE A UK I s (it 5. CHB201107, 4 JiF
HPLC=98% ) . 75 B ik (L5 :110776-201503 , 4 Jif
HPLC=99. 8% ) A 2466 (L2 : CHB201113, 4li fif
HPLC =98% ) . J=V F /N8R (41t 2. CHB210114,
4fi jF HPLC = 98% ). 4k W B & & (it 5
CHB201126 , 4 fif HPLC =98% ) ( v [E £2 /i 25 5 4
FERFFERE) s FRIRZG ALK (L5 110733-201609 , 4} i
HPLC = 89.5% ) . £k 2 % & o (it 5. 112026-
201802, 4fi fif HPLC =94.0% ) . Eh g 0 7T (LS.
110732-201913 , 4ti Jif HPLC =85. 7% ) . £h iR /)N BE ik

IE 22k 2025 4F 1 H 5 60 45 2 )

(5 :110713-202015 , 46 fif HPLC =85. 9% ) ( JR#B
SIS AP RHECA RS w5 KR IR IS 2liK s &
i P I (3 5 AR IR A AR S AR ) 2
RS

JNEE P HE R I TR PG M 2
AR R 28 B B VG 4 B2 25 9 B i 5 2 DT A
FEONIE A o TN 3% 1] S A8 21 8 R v 0, SR TR0
TG, ST, N R T A, A A s R
PG (0, 2608, 5 25 TR 45 N . RS,
WRGIR B i ik I

E 2o B T e AN R EDE
SR AR o G , S 417 I8 , U9 v s S A0
FTRE . AU, PRI RO R IR

B (M ) SR, 22 iR, T anxg )T, i
FARZER 3 ~6 om, KA W # (0, HLKE , A A KL
SRR Z0AR S ZBTRR AR, Tl ity BA A AR AR 1) =25
SR . A, ARG

2 FHEEHER
2.1 E A

fiiFH Agilent 1260 751 =5 50 7 AH €0 335 43, €8 3% A
A Spursil Cg(4.6 mm x250 mm, 5 um) , ZAE(A)-
0.05 mol - L™' @ g — &40 (B) (JN#ER A pH =
4.0) Jyi shAH s B EE VR LR P2 0 ~ 10 min, 2% ~
10% A; 10 ~ 17 min, 10% ~ 15% A; 17 ~ 23 min,
15% ~37% A ;23 ~27 min,37% ~40% A;27 ~37 min,
40% A ;37 ~45 min ,40% ~2% A K : 0 ~20 min:
290 nm;20 ~45 min ;300 nm, #JEE7E 0. 8 mL - min "',
1E 27 ~37 min i # Y H 0.6 mL + min~',37 min
ZIEWE F 0.8 mL - min~', i 30 C, i
i 10 pl,
2.2 R B R | A

IR/ INBE B 7 iy R D 2R A A AR IR R 2 4
PR BT R N REE 30 g 2 H 12 g BEE
6 g, JEHUREE FRIZGERH, A 1200 mL £ &1
7K 28 30 min, JEi K SCK R A 600 mL, i3 & 2
o SR RN B IR FIE 250D gk sk 5t
GO AT A 2 400 mL, 3 U8 £, K BTIR AR
4 CUKFELML S 220145 o B3 mL 7K BT T L AviE
KR 2T, AR 5020% I 10 mL 35 T2
ZETHZE R ML BRI, LA 0. 45 pum F AL B L
UE, BB IR . e 4 CUKFETRAEA

PR AL T2 BT LA b 2 1 24 =2 45
ML) o KA — B LU 25T 2 ~ 5 em W EL,
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T2 R 2 R, 2597809 )5 PRI 20 ~ 30 min, 27
2 FA RIS DN LA 1 R I ) e 2 e PR
30 g 2 12 g BIE 6 g, SBIURZE B T RiZ g b,
JIA 500 mL 2857 7K , = 30 min, 58 K5 30k
R 30 min, i 8 v o B % AR B AR AL
B, Ak 2k e K G SCKRTAE 25 min, i 8 25
o KEUBARATAE 4 °CUKAE DLAE S Se il 5. T
3 mL K FRCF H PVE IR KA S T 2R T, FARFU 4
20% W 10 mL 35 T 228 TRz A I, R TH R,
P40. 45 wm ffFLUE B 38, B A (I A A . e
4 CURFEIRAE 5 o

2.3 RAXMERERNE L

3 BIFRILUR B IS 7 BER R 24 6K, 25
FE/INBERR AN 7 OB B R 24 AR R R B 7 el R
R L EL VT FRIR/INEERRIC 1l BB 0 Wk B2 43 501 A 526
39 36.15.38 103 117 .95 322 pg - mL ™' IR A%
HEA B L IRTRA X B A TR B 6 A AN [R) ot
R, 43 0l Sk JE AR o SV 19 0.8.,0.6.,0.4.0.2,
0.1 £%, 35T 4 CLAAF,
2.4 ZAHENERE

TR A5 % B ot 0, AR A VA MR 10 L, 4%
“2. 17 IUR IS AR S R LR 1,

5 10 15 20

; i

T T T T

5 10 15 20

1 — RGNS 32 — FF R 53 — AR 24BN 4 — 2300 S/ INBER ;S — AR DT ;6 — SRARZGARING T — SRR BIE ;8 — EhIR L ThiT 59 — HhAR/ A .

1 — Hypoxanthine; 2 — Vanillic acid; 3 — Magnolithine ; 4 — Demethyleneberberine; 5 — Columbamine; 6 — Jatrorrhizine hydrochloride; 7 — Coptisine hydrochloride; 8 — Pal-

matine hydrochloride ; 9 — Berberine hydrochlorid.

B /R B & AR A xR B i

Fig.1 Chromatogram of the test and control of Xiaoxianxiong Decoction

2.5 FEEHE

2.5.1 APERARFHE R ERRC2.37 0
T 6 A AT ot v JEE R SR A O IR AL VR A 10
WL 4% 20 17 IR 38 25 R0 , LA X IR i it
WL B AR bR (X)) T RO AR AR (Y) |, 22 K
PIES Fr FR R 22 AR 2500 AR/ BE AR AR
P B OBk L 6 R 25 AR | PR B e R R
{1 ER/NBERR AR vl 2, 25 1 R, 9 S i
Jo S e 2 AE AT L B 9 Bl N P S R R AF . 4
W1,

2.5.2 fEWEYE BURMIER, 572, 17 00 R
AR, 6 2. 17 WA S HERETI E 6
UC, AR R AR 22 A8, 25300 P /)N B
il AR YH B i R 2 AR R PR R R AR S
7T TR /)N B i U T A AH X A 1 i 22 (RSD) 73 331
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R NI T AR S E V72
Tab.1 Linear regression equations of 9 components in Xiaox-

ianxiong Decoction

Linear range/

Component Regression equation r
pg - mL~!
Hypoxanthine Y=0.2954X+6.0198 r=0.996 52.56-525.6
Vanillic acid Y=17.259X -31.441 r=0.998 0 3.92-39.2
Magnolithine Y=9.6355X+0.8067 r=0.999 3.6-36
Demethyleneberberine Y=15.644X -3.3025 r=0.999 1.45 -4.56

Columbamine Y =18.515X +2.755
Jatrorrhizine hydrochloride Y =17. 074X +6. 610 7
Y =17.074X +6.610 7
Y=11.221X +4.314
Y =15.165X +33.413

r=0.999 3.834-38.34
r=0.999 10.274 -102. 74
r=0.999 11.664 -116. 64
r=0.999 9.504-95.04
r=0.999 32.208 -322.08

Coptisine hydrochloride
Palmatine hydrochloride

Berberine hydrochloride

H3.37% 3.11% 2. 10% \1.94% 3.23% 0.33% .
0.65% .0.37% ,0.33% , KW xR e LT b AA
U 2% 4 2025 4F 1 T4 60 %55 2




RAFHRE %

2.5.3 TEMWIKE RHAR-—/KIRE, K217
WA ) 7 A TEC I 6 ik, U2 6 UK, AR
BN TR K 22 AER 25 L/ NEER I Y B
OB R R 2 AR B ER R B B AR R 2 VT R /)N
BERK iy 0 1 AR B RSD 43 i A 3.13% 3. 06% |
2.48% .2.18% .2.27% . 1.03% . 1.38% . 0.20% .
0.64% , Wk A B E R Pk

2.5.4 FoEtEils KB 10 pL ARvEAR AR
2. 17 o E a3 2 1 AERCHIS 955 0.2 4.6
8 12 /NI HERE , R B IEERS A R R 22 AERK 2
FE/INEEGR AEVH Bl OB 0 2 24 AR R L b IR 5 0 kR

R2 ANEMAWHEERERER, n=6

MR B YT bR/ NEERR I A RSD 43331k 3. 03%
2.98% . 1.77% . 1.22% . 1.98% . 0.88% . 0.90% .
0.63% 0. 59% , F7mIZIAFE FA BT R E T
2.5.5  fFEIICRIIE RSB RIS RN
R AR A 6 0, Ay 1.5 mL, 205 % N
AUCHENES T Wl AR L R0, 25 0 /N B
P17 L R 19 2 AR R R 0 L SR 2 YT 3k
R/ INBETRR I X HE S A 28 YR, 4 R 2. 17 T v 4l 4 T
BERNSASR AR, 3 BE 2. 17 T A5 E R 5 L 3
SN B ] 0 2R, 5 43 RSDfH 43 il o 2.83%
2.24% . 1.41% . 3.48% . 3.14% . 0.98% . 1.24% .
1.42% 0. 52% , 555 W% 2, e ik R 1 R 4T

Tab.2 Experimental results of sample recovery of Xiaoxianxiong Decoction. n =6

Component V( Sample ) /mL m(Sample) /g m(Added)/pg m(Measured ) /pg Recovery/ % Average recovery/% RSD/ %
Hypoxanthine 1.5 482.96 482.97 972.33 101. 32 98.20 2.83
1.5 482. 85 482.97 952. 08 97.15
1.5 484.03 482.97 974. 66 101. 59
1.5 483.19 482.97 955. 60 97.81
1.5 449. 68 482.97 905. 41 94. 36
1.5 449. 67 482.97 918.02 96.97
Vanillic acid 1.5 84.27 84.26 165.72 96. 66 100. 32 2.24
1.5 84.24 84.26 170. 59 102. 48
1.5 84.29 84.26 168. 22 99. 60
1.5 84.31 84.26 168.97 100. 47
1.5 83.59 84.26 167.76 99. 89
1.5 83.53 84.26 170. 20 102. 85
Magnolithine 1.5 76. 58 76. 56 151. 54 97.90 99.57 1.41
1.5 76.79 76. 56 152.31 98. 64
1.5 75. 62 76. 56 152.28 100. 13
1.5 76.49 76. 56 152. 08 98.74
1.5 75.79 76. 56 153.70 101. 77
1.5 75.37 76. 56 152. 10 100. 23
Desmethyleneberberine 1.5 39.09 39.09 78.99 102. 08 102. 01 3.48
1.5 38.79 39.09 79. 28 103. 59
1.5 39.54 39.09 77.17 96. 28
1.5 40. 02 39.09 78.93 99. 55
1.5 41.57 39.09 82.84 105. 59
1.5 41.13 39.09 82.16 104. 95
Columbamine 1.5 58.99 59.04 116. 50 97.40 101.53 3. 14
1.5 59.28 59.04 117.33 98.31
1.5 58.79 59.04 118. 69 101. 45
1.5 58.97 59.04 119.43 102. 40
1.5 60. 49 59.04 121.93 104. 05
Jatrorthizine  hydrochlo- Lo 60-61 2904 122.94 105.57
] 1.5 189. 16 189. 19 381.51 101. 67 100. 29 0.98
ride L5 189. 47 189. 19 377.67 99. 48
1.5 189. 65 189. 19 379.09 100. 13
1.5 188. 98 189. 19 376.97 99. 36
1.5 189.73 189. 19 378. 46 99.76
1.5 189. 83 189. 19 381.52 101. 32
Coptisine hydrochloride L.5 290. 99 291.02 584. 10 100. 72 99.89 1.24
1.5 291.47 291.02 587.35 101. 67
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4F 3R 2( continued )

Component V(Sample ) /mL m( Sample )/ pg m( Added)/pg m( Measured ) /pg Recovery/ % Average recovery/ % RSD/ %

1.5 289.94 291.02 580. 62 99. 89
1.5 290. 87 291. 02 577.83 98. 60
1.5 290. 49 291.02 581. 64 100. 05
1.5 290. 12 291.02 576. 58 98.43

Palmatine hydrochloride 1.5 201.73 201.74 407. 40 101.95 100. 44 1.42
1.5 201. 58 201.74 400. 05 98.38
1.5 201.97 201.74 402. 98 99. 63
1.5 200. 99 201.74 405. 62 101. 43
1.5 201. 96 201.74 406. 98 101. 62
1.5 202. 11 201.74 403. 15 99. 65

Berberine hydrochloride 1.5 902.75 902. 76 1 806. 06 100. 06 99. 82 0.52
1.5 901. 98 902. 76 1797. 46 99.19
1.5 902. 69 902. 76 1811.16 100. 63
1.5 902. 58 902. 76 1 805. 66 100. 04
1.5 903. 64 902. 76 1 801.57 99. 46
1.5 903. 48 902. 76 1 801.94 99.52

2.6 MR T M E

R 2. 37 50T (Y90 4 XoF L 9 9, 5 TR
2 1T ETE SRR, SRR 6 YU, N T AR, LAEh
R/ INEERCA N 221, 23 DN TSR I B R 7 B R
ARZEAEH 2 e/ NBER A D)7 B FR R 2R

ERRR TR FRIR L S THAHRIE N 5 (A3 1) .
o =1/f = (A xp;) /(A Xp,) (1)
2, A, g R R /N BER ) W T AR, p, AT DN 2H
g3 1 BRI p, N ERIR/INBERRY B R LA,
FrlZH 7y @ IR . SRR 3.

R3 URBRDEBRAASHE 8N RAMARERFIHEER
Tab.3 Calculation results of 8 components relative correction factors with berberine hydrochloride as the internal reference
Jatrorrhizine Coptisine Palmatine
Component Hypoxanthine Vanillic acid Magnolithine  Demethyleneberberine  Columbamine
hydrochloride hydrochloride hydrochloride
1 49.6319 0.929 1 1.580 5 0.991 9 0.8212 0.891 0 1.355 4 0.809 8
2 49.625 7 0.923 8 1.5820 0.993 6 0.822 4 0.8913 1.3570 0.8116
3 49.098 8 0.965 7 1.581 3 0.997 5 0.821 4 0.890 6 1.3577 0.8129
4 46.8325 0.955 7 1.601 3 1.040 5 0.8299 0.900 5 1.376 0 0.824 0
5 47.542°5 0.934 5 1. 606 6 1.016 4 0.830 0 0.901 4 1.3737 0.827 3
6 46.422 3 0.963 2 1.621 6 1.002 8 0.8350 0.906 2 1.372 4 0.829 4
Mean value 48.192 4 0.945 3 1.5955 1.007 1 0.826 7 0.896 8 1.365 3 0.8192
RSD/% 2.98 1.94 1.07 1.84 0.70 0.75 0.70 1.06

2.7 MXAREE TR A EEZE
2.7. 1 U[Rl € AT RS Xof AR X ARG T R 1) 5 )
K Agilent 1260 B 25 208 AR (4,335 2 48 Fl Agilent
DEAEQ14098 £ 4t 43 1% %¢ 1 Spursil Cg (4.6 mm x
250 mm,5 Mm)%l] Agilent 5 TC-C4 (4.6 mm X250 mm,
5 wm) EEAE, DIERIR/INEERICH N2, T 5 AN ) € 3%
FERSGE AT AR I A3 A AR XA LE R () 52 ), 45
W4, GERRY] YGRS B RIR K226 20
PR /N A D B L R 24 AR 3 1R 3
IR LT 5 NS Y ER R/ INEEIAEAN [ LS (3 A
TENIERL:,RSD ££0.01% ~2.10% Z[q],

2.7.2 A[FAERXHIE NG Rz 8 A p o A X
KOEFEFRsm SR 2 1730 F i@ 5400, LUER
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2.7.3 TR B o Conk i (0 e 6 1R DU s o3 0 i
RS, >R FHAFDGT O B2 B[] 58 627 , R N Fm I 1)
FE IS [E] , AR 8 AR I 820 A A DG £ B8 B[], BV AT X6
HHATENL . BERELAFRIR /N EERK P O B B B A X (B
VR AEI B o3 7 A7 A M, 3138 AN () 2 50 A £ 15
AN [R) 2 A P A X B B 1) 285 SR AE AN [R] 1 S50 AR
TN TEAE Z T, A5 45 R0 B 43 A X £ BE
ff 1] RSD #1/8NF 5. 00% . W3 6,
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Tab.4 Effects of different instruments on relative correction factors

Relative correction factor

Chromatogr-
Instrument . Vanillic Jatrorrhizine Coptisine Palmatine
aphic column  Hypoxanthine Magnolithine  Demethyleneberberine  Columbamine
acid hydrochloride  hydrochloride  hydrochloride
Agilent 1260 Dikma 50.013 6 0.939 1 1.5817 0.9947 0.821 9 0.891 7 1.3573 0.8112
Agilent 49.962 9 0.963 5 1.5820 0.996 7 0.8219 0.8917 1.3573 0.8113
Agilent DEAEQ14098 Dikma 49.6257 0.923 8 1.5820 0.993 6 0.822 4 0.891 3 1.3570 0.811 6
Agilent 49.475 8 0.964 9 1.5823 0.996 6 0.8219 0.891 6 1.357 1 0.8112
Mean value 49.769 5 0.947 8 1.5820 0.995 4 0.8220 0.891 6 1.3572 0.8113
RSD/ % 0.52 2.10 0.02 0.15 0.03 0.02 0.01 0.02
RS AREARMEE HT 0P H
Tab.5 Effects of different column temperatures on relative correction factors
Relative correction factor
/C Vanillic Jatrorrhizine Coptisine Palmatine
Hypoxanthine Magnolithine Demethyleneberberine Columbamine
acid hydrochloride hydrochloride hydrochloride
25 49.420 0 0.940 1 1.581 8 0.9%4 3 0.8219 0.8917 1.3572 0.8112
30 49.6257 0.923 8 1.5820 0.993 6 0.822 4 0.891 3 1.3570 0.811 6
35 49.236 4 0.9399 1.5817 0.994 5 0.8219 0.891 6 1.357 1 0.8112
Mean value 49.427 4 0.934 6 1.581 8 0.994 1 0.822 1 0.8915 1.357 1 0.8113
RSD/ % 0.39 1.00 0.01 0.05 0.03 0.02 0.01 0.02
RO T LUEFr AL AT By AR X AR F B E s
Tab. 6 Relative retention times measured by different instruments and columns. s
Chromatographic Vanillic Jatrorrhizine Coptisine Palmatine
Instrument Hypoxanthine Magnolithine  Demethyleneberberine  Columbamine
column acid hydrochloride  hydrochloride  hydrochloride
Agilent 1260 Dikma 0.150 0 0.590 9 0.732 4 0.834 6 0.883 9 0.895 7 0.9153 0.9727
Agilent 0.153 4 0.5752 0.696 2 0.800 6 0.860 5 0.871 6 0.898 5 0.962 8
Agilent DEAEQ14098 Dikma 0.153 4 0.6109 0.733 8 0.8380 0.887 9 0.898 2 0.916 3 0.974 9
Agilent 0.163 2 0.5820 0.701 0 0.805 4 0.864 9 0.875 6 0.900 7 0.965 7
Mean value 0.1550 0.589 7 0.7159 0.8196 0.874 3 0.8853 0.907 7 0.969 0
RSD/ % 3.68 2.62 2.80 2.37 1.56 1.54 .04 0.59

2.8 HMETE-NELIPE ST ERMER
Byt 3K

K FAMRZ: (ESM) 43515 6 AN 6]/ INf B vz i
at PR BTIEERS B RIR R 22 AEHR | 250 Y /N
RN BT C B8 FRIR 24 AT h R v % e L AR R 1 YT
AT EIGE TS — W 2 RETT R g R T I
B BriE— I Z2PF T/ Mz b 9 Ao e
HOUERR BE RN AT SR, 2 FPOTIE I E 4 R R 7. M
SPSS 27. 0 Fil GraphPad Prism 8. 4. 2 #4745 70 #7,
K FIAT DL T 8000 1 E 2 5008 5 i 47 0
P >0.05, 3R B M Fh J5 3400 2 45 R T W E M 25 7o
ARG 1 — I 2Pk B B i AT 5 B
29 ARMEF EZ-NE P EEHmERMER
B e 3

M 2 xS o] DU M /N B M BRI 8 O v
FEGE R T 1 B AR AL, JERE B RIS 7 0445
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Tab.7 Determination of 9 components in Xiaoxianxiong Decoction by QAMS and ESM. pg + mL ™'

Berberine Hypoxanthine Vanillic acid Magnolithine Demethyleneberberine
- ESM ESM QAMS ESM QAMS ESM QAMS ESM QAMS
1 182.133 333.313 327. 160 15.907 15.571 15.246 15.383 8.204 8.284
2 183. 768 340. 563 334.276 16. 251 15.908 14. 996 15.131 8.131 8.210
3 181. 545 319.419 313.522 15.213 14. 892 15. 140 15.276 7.940 8.016
4 184.292 342. 149 335.832 15.775 15. 442 15.259 15. 396 8. 187 8. 266
5 181. 746 343.408 337. 068 15. 206 14. 885 14. 565 14. 697 8.169 8.248
6 181. 936 294. 641 289. 202 16. 260 15.917 14. 590 14.721 8. 182 8. 261
Columbamine Jatrorrhizine hydrochloride Coptisine hydrochloride Palmatine hydrochloride
No- ESM QAMS ESM QAMS ESM QAMS ESM QAMS
1 11. 696 11.771 38. 086 38.350 58. 560 58. 890 40. 634 40. 949
2 12.309 12.388 38.285 38.550 58.423 58.752 40.577 40. 892
3 12. 197 12.275 37.906 38.169 57.638 57.962 40.235 40. 547
4 12. 196 12.274 38.492 38.759 58.557 58. 886 40. 656 40.971
5 12.285 12.364 38.774 39.043 59.280 59.614 41.034 41.353
6 11.932 12. 009 38.671 38.940 58. 631 58.961 40.721 41.037
A
B
C
0 5 10 Is 20 25 30 35 40
¢/ min

1 — RGNS 32 — TR R 53 — AR 24BN ;4 — 2300 S/ INBER ;S — AR DT ;6 — ShARZGARING T — ERIRBIE ;8 — ERARL ThiT 59 — EhR/NEEm .

1 - Hypoxanthine;2 — Vanillic acid;3 — Magnolithine ;4 — Demethyleneberberine ;5 — Columbamine ;6 — Jatrorrhizine hydrochloride ;7 — Coptisine hydrochloride ;8 — Palmatine

hydrochloride ;9 — Berberine hydrochloride.

Fig.2 Chromatograms of reference product ( A) and Xiaoxianxiong Decoction by the modern decocting method (B) and the traditional

decocting method (C)

x8 IRAAEF & QAMS % An ESM 30 2 /N M7+ 9
MRS WA E, pg - ml™
Tab. 8 Determination of 9 components in Xiaoxianxiong Decoc-

tion by QAMS and ESM. g+ mL™'

Component ESM QAMS
Berberine hydrochloride 237.219 9 237.219 9
Hypoxanthine 552. 828 539.433
Vanillic acid 17.834 17.309
Magnolithine 17. 969 18. 022
Demethyleneberberine 6.976 7.398
Columbamine 12. 044 12. 817
Jatrorrhizine hydrochloride 37.918 38.614
Coptisine hydrochloride 80. 134 81. 050
Palmatine hydrochloride 46.010 47.017
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