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powder from different places, and the lyophilized powder was analyzed by ultra-high performance liquid
chromatography with diode array detection (UHPLC-DAD) and desorption electrospray ionization-mass spectrometry
imaging ( DESI-MSI) in order to investigate the advantages of DESI-MSI in quality control of famous classical
formulas. Method: Taking Banxia Xiexintang as the research model, fingerprints of the substance benchmark and
lyophilized powder were established by UHPLC-DAD, and the content of index components and the yield of dry
extract were also investigated. Meanwhile, as the research carrier, the lyophilized powder corresponding to Banxia
Xiexintang was dissolved in methanol and dotted on qualitative filter paper with 5 pwL quantitative capillary, and
fixed it on the slide to make samples. The samples were analyzed on a DESI-MSI system in positive and negative
ion mode with methanol-formic acid (1 000 : 1, flow rate of 3 wL-min ') as spray solvent, N, as spray gas
(pressure of 0.5 MPa). The scanning range was 100-1 200 Da, the spatial resolution was 300 wm, the spray
voltage was 3 kV, the sampling cone voltage was +40 V, incidence angle of sprayer was 60 degree, its collection
angle was 10 degree, the ion source temperature was 120 °C. Result; DESI-MSI could not only detect the index
components of liquiritin, baicalin and wogonoside, as well as the common peaks of liquiritin apioside, berberine
and glycyrrhizic acid, but also analyzed them semi-quantitatively, the analysis results were basically consistent with
UHPLC-DAD. At the same time, DESI-MSI could detect 16 other components from Glycyrrhizae Radix et
Rhizoma, Coptidis Rhizoma, Scutellariae Radix, Jujubae Fructus and Ginseng Radix et Rhizoma, such as
licoricesaponin G,, palmatine, coptisine, rutin and ginsenoside Rg,, and present their relative content visually.
The qualitative analysis ability of DESI-MSI was much better than UHPLC-DAD. Conclusion: DESI-MSI can be
used as the quality control method for substance benchmark and lyophilized powder and dispensing granules of
famous classical formulas with advantages of high sensitivity, strong analytical ability, no complex sample
processing, qualitative and relative content analysis of complex samples without reference substance.

[ Key words ] famous classical formulas; Banxia Xiexintang; mass spectrometry imaging ( MSI) ;

substance benchmark ; corresponding objects; quality control; semi-quantitative analysis
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R2 FESLHVREENERESEEHFER pH

Table 2 Index components contents,dry extract rate and pH of substance benchmarks of Banxia Xiexintang

SRS EN AT DU A
R I ik I ik v ik TV i it it g o pH
Dig=y Dig-ig7i9i-3 ot ot AR 5 [y J-ig7i9i- /%
/mg /g L7! /mg /g L7! /mg /gL'
01 72.50 0.11 632.12 0.93 181.25 0.27 31.81 5.4
02 78. 04 0.12 583.97 0.87 194.81 0.29 35.24 5.2
03 65.99 0.11 556. 07 0.92 182.39 0.30 36.52 5.1
04 74.35 0.12 459. 42 0.72 148.51 0.23 29.31 5.3
05 59.97 0.10 543.77 0.87 180. 50 0.29 32.63 5.3
06 92.78 0.15 660. 36 1.09 203. 44 0.34 35.20 5.4
07 50. 17 0.08 714.09 1.12 187.24 0.29 33.86 5.2
08 45.49 0.07 579. 60 0.91 161. 86 0.25 35.32 5.2
09 52. 60 0.09 390. 64 0. 64 148.39 0.24 32.03 5.2
10 54.26 0.08 417.91 0. 62 157.23 0.23 30.57 5.1
11 45.43 0.07 528.90 0.85 190. 57 0.31 31.70 5.2
12 53.72 0.10 509. 36 0.92 187. 54 0.34 32.58 5.4
13 62.00 0.10 566.39 0.94 210.89 0.35 30.13 5.2
14 53.95 0.08 700. 00 1.09 215.94 0.33 29.56 5.2
15 48.71 0.07 524.68 0.79 170.71 0.26 33.88 5.3

®3 FEBLHMEIMHEREINSENE

Table 3 Contents of quantitative components in lyophilized powder

of Banxia Xiexintang
e — ) B W
] Rf 1] N N X
= gy RRORRSE RR OREME ER RRSM
] /mg  /mgeg”! /mg  /mg-g”! /mg  /mg-g”"
= — et 01 7813 332 53711 22.83 190.71 8.1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 02 62. 00 2.36 624.02 23.77 208. 64 7.95

t/min

R. Xt BRAR 203 ;6. B H B AF ;7. BB ;8. Frf s H B 11 £/
BEmd 513, S H R AT 514, A 15, ANEEG 18, DU BT ;19 H R

03 72.77 2. 66 472.50 17.28  200. 42 7.33

04 85.78 4.01 403.24  18.86 163. 54 7.65

w2 ) 05 63.78 2.66  399.88 16.71 175.80  7.34
E1 15 #FFE0FYREA(SL~S15)# UHPLC-DAD 35 40i% 06 104. 94 4.05  604.90 23.36 231.44  8.94
Fig.1 UHPLC-DAD fingerprints of 15 batches ( S1-S15) of Banxia 07 86. 14 3.5] 545.97 22.22 219. 65 8. 94

Xiexintang substance benchmark 08 5114  1.96 527.06 20.24 180.88  6.95

XSS, MNE T 10 mL &g, P e R, 09 57.51  2.45  338.45 14.44 155.97  6.66
AR S wL & & T 408 W BUA W IF S E Tk 10 62.34  2.74  360.47 15.85 164.58  7.24
Vet L BT A, T LA A SR b B 3T AL, 3F 11 48.08  2.05  408.28 17.42 183.41  7.83
AT 4 1 B A B A © 0 4 RO B g 23 e |, LI 12 61.27 2,51 455.54 18.70 205.63  8.44
3(A), 13 66.02  2.97  446.88 20.13 213.92  9.63
2.4.2 XNEYIREAR R A W22 R 15 i 14 63.43 291 51537 23.64 224.93 10.32
500X WS A PR 0.38 g T 10 mL &I 15 5597  2.25  453.43 18.22 179.53  7.22

R 20401 TR r R ERAE, ILE 3(B) .
2,43 FREAM MW EBIE B BB PR (DESD) ,EHl B4 (AT M = 490 C) , 78 R A
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Fig.4 Total ion current chromatograms of Banxia Xiexintang lyophilized powder under different ion modes
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Fig.5 Relative content distribution of index components and common peak qualitative components in Banxia Xiexintang lyophilized powder
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F4 FEISOFHI LY AR DESI-MSI 4 #f
Table 4 DESI-MSI analysis of Banxia Xiexintang lyophilized powder
P ER A= 5 m/z A m/z FHIME RE/ppm ST E T
FAFE R R R F AR O R R R Gy Hy 0 417.1180  417.118 3 0.7 [M-H]"
[ HAY Cy Hig0y 269.044 4 269.044 5 0.4 [M-C4H,04]"
B DU 4T R LR 43 A i (TR ARER A-T-0-B-D-i%i 8% CyHy 0y 459.0921  459.092 1 0 [M-H]"
R )
B 3% /INBE G K [ 43 5 v A (/N BE ) Gy HigNO 336.123 0 336.123 1 0.3 [M]”
KHE  HER C,Hg 046 821.3954  821.395 4 0 [M-H]"
SOH PR CpsHi30 045 549.160 2 549.161 1 1.6 [M-H]
ik 1% R C,,H,,NO,; 320.091 7 320.091 7 0 [M]*
i A Y B O 8 S 24 4R CyoHypNOS 338.1386  338.1367  -5.6 [M]"
% - Cy7Hy00, 367.1023  367.103 5 3.3 [M-H]
B M 5yT C, H,,NO,; 352.154 3  352.154 3 0 [M]*
FHE MEBEEERR CoH,0 0,4 165.054 6  165.054 7 0.6 [M-H]"
S H#  liquiritigenin-7-0-glucoside<4'-0-gpiosyl-0-glucoside CypHu0Na  711.2130  711.218 1 7.2 [M-Na-H]
SH o HE R, CyHey 046 823.4110  823.4045 -7.9 [M-H]"
K e HERBI G, CyHg, 04, 837.390 3  837.390 4 0.1 [M-H]"
S H#®  22B-acetoxyl glycyrrhizic acid CyuHgy Oy 879.400 8  879.401 2 0.5 [M-H]"
e TFR4E A CisH,, 05 283.0600  283.0595 -1.8 [M-H]
s HRHE6-0- WA NERE TR Gy Hig 0y, 445.076 5  445.0764  -0.2 [M-H]~
A hydroxyl oroxylin A-7-O-glucuronide or hydroxyl wogonoside ~ CpHyy O, 475.087 1 475.087 3 0.4 [M-H]"
oA H A% 2 6-C-BH A b 8-C -4 45 i 17 CpeHy 0,5 547.144 6 547.144 8 0.4 [M-H]
Fo zizyphusin CyoH,, NO,S 342.1699 3421698  -0.3 [M]*
S T CpyHy0 044 609.1450  609. 145 2 0.3 [M-H]"
A ANZ BT R, CypH, 04, 823.4814  823.4807 -0.9 [M+Nal*®
KT RA NS E6(F), K T(L), K 8(Q), A (RE)2.3% .
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Fig.6 Relative content distribution of other components from Glycyrrhizae Radix et Rhizoma in Banxia Xiexintang lyophilized powder
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Fig.7 Relative content distribution of other components from Coptidis Rhizoma in Banxia Xiexintang lyophilized powder
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Fig.8 Relative content distribution of other components from Scutellariae Radix in Banxia Xiexintang lyophilized powder
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