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Abstract: The concoction process is a vital technique for reducing the toxicity and enhancing the
efficacy of Chinese herbal medicines. To examine the alterations in the chemical compositions of
Aurantii Fructus before and after stir-frying in diverse origins, a method of internal extraction
electrospray ionization mass spectrometry (iIEESI-MS) was developed. It combines the advantages of
internal extraction and electrospray ionization mass spectrometry, and is capable of detecting target
molecules in complex samples with highly efficient and sensitive manner. iEESI-MS was employed
to directly analyze the Aurantii Fructus samples before and after processing without complex sample
pretreatment, which can obtain their fingerprints and identify the principal difference substances
present in the samples before and after processing. Principal component analysis (PCA) and partial
least squares-discriminant analysis (PLS-DA) were used for data handling. The aforementioned

screened main differences in substances were subjected to analysis in a variety of origins. The
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experimental conditions were optimized including the temperature of ion transport tube, spray
voltage, flow rate of the extractant, proportion of methanol spray solution and distance from the spray
port to the mass spectrometry port, etc. The results showed that a total of 35 substances are identified
in the Aurantii Fructus samples, including flavonoids, coumarins, alkaloids, volatile oils, and amino
acids. The chemical composition of Aurantii Fructus exhibites notable differences before and after
preparation. Flavonoids constitute approximately two-thirds of the identified distinct compounds, and
serve as crucial quality markers for differentiating the origin and quality of Aurantii Fructus. The
results of the human heat map analysis of Aurantii Fructus from disparate origins in Hunan, Sichuan
and Jiangxi demonstrated that the variation of the 12 distinct substances present in Aurantii Fructus
from different origins is considerable. This indicated that the contents of these 12 substances are
inconsistent among the different origins, which is related to the disparate quality of Aurantii Fructus
from different origins in terms of its medicinal effects. This study provides a novel approach to
ambient mass spectrometry for the quality identification of herbs such as Aurantii Fructus and the
material basis of efficacy change before and after processing.

Key words: Aurantii Fructus; internal extractive electrospray ionization mass spectrometry (iEESI-

MS); principal component analysis (PCA); partial least squares-discriminant analysis (PLS-DA);
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Fig. 2 Effect of different experimental conditions on the signal intensity
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Table 1 Identified substances in Aurantii Fructus

7 ey 43T BT FRIER R BT
No. Compound Molecular formula Precursor ion (m/z) Characteristic fragment ion (m/z)

1 R C, H,0, 203 147, 131
2 TR e CyHy0, 373 343,358
3 I Bz Y CyH,,04 403 373,388
4 3'4',3,5,6,7,8-t 1 42 FL e Cy,H,,0, 433 403, 433
5 i R Y C6H30O5 471 425,367
6 A C,H;;N;0, 268 136,57

7 Tk AR A C,;H,05 319 301, 177
8 il fe P CsH,,05 273 153,119
9 SAAE R C6H,,05 287 161,153
10 1 e P C,6H,,04 303 177,153
11 5- 2 H B e ) CyH,05 389 359,374
12 B AR T-0-H AT C,H,,0,, 463 301, 286
13 5,6,7,4"- DU H & L FE CyoH 504 343 313,343
14 R C¢H, N0, 175 116,175
15 iHE=Va C5H,NO, 116 116,70
16 ETERYiva CsH,,NO, 118 58,72

17 Lt AVivas C4H,;;NO, 132 86, 69

18 ARERR C,H,,NO, 166 120, 166
19 ot HoR R C,H,NO, 138 93,121

20 AR R P C5H 405 287 257,153
21 S THE-T-O- D C,Hy0,, 451 289, 433
22 IEA TR C,sH 0, 245 189, 131
23 AL C,HO, 203 131,119
24 18 YR CsH,40, 261 189, 261
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No. Compound Molecular formula Precursor ion (m/z) Characteristic fragment ion (m/z)
25 AR CyH;NO, 168 150, 136
26 N-H S C,H;;NO 152 121, 152
27 4,5- " EURMT R R €, Hy0; 189 131, 103
28 il fz 2 B C,Hy0, 419 389, 371
29 S-S AE T N R C,H,,0, 247 175,229
30 Rz 2580 C,H ;sNO 166 121,91
31 BT R CH,,NO, 154 136, 126
32 Pl CioHyg 137 80, 94
33 o-TRIEY CyoH,g 137 95,137
34 4-TH AT C,oH,0 155 71,95
35 B NPT CysHg O 578 397,415
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Fig. 3 Mass spectra of Aurantii Fructus before (a) and after (b) processing
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No. Compound Molecular formula Precursor ion (m/z) Characteristic fragment ion (m/z)
1 TR e CyHy0, 373 343,358
2 I %29 C,Hy04 403 373,388
3 3'.4'3,5,6,7,8-t F SR S ) Cp,H,,0, 433 403, 433
4 il e Y C,sH,,05 273 153,119
5 SR C6H,,05 287 161, 153
6 UL C17Hy05 319 301, 177
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8 5,6,7,4'-I P 4 2L B Cy,H 504 343 313, 343
9 PNCEES o C5H 405 287 257,153
10 8 YR CysH,04 261 189, 261
11 S CoH,;NO, 168 150, 136
12 N-FR LK D) CoH;NO 152 121, 152
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