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Analysis of Influence of Jiangxi Characteristic Processing Technology on Chemical
Compositions of Aurantii Fructus Based on UPLC-Q/TOF-MS

ZHU Jing', YUAN En', MOU Jun-yong', ZHONG Ling-yun'", ZHANG Jin-lian',
YANG Ming', LIU Hai-ping’
(1. Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China;
2. Guilin Medical University, Guilin 541004, China)

[ Abstract] Objective: To compare the effects of different processing techniques on the chemical
constituents of Aurantii Fructus for screening the dominant decoction pieces. Method: UPLC-Q/TOF-MS was
used to detect the chemical constituents of Aurantii Fructus, chromatography separation was achieved on an
ACQUITY UPLC BEH Cj column (2.1 mmx100 mm, 1.7 pm), and gradient elution was performed with

0. 1% formic acid aqueous solution (A)-0. 1% formic acid acetonitrile solution (B) as mobile phase (0-10 min,
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5%-35%B; 10-18 min, 35%-75%B; 18-21 min, 75%-100%B; 21-24 min, 100%B; 24-24. 1 min, 100%-
5%B; 24. 1-28 min, 5%B). Data acquisition was carried out in electrospray ionization (ESI) under the positive
ion mode, the scanning range was m/z 50-1 200. The chemical constituents in methanol extract of Aurantii
Fructus were identified according to reference substance, relative molecular weight, mass spectrometric
cleavage rule and literature information. SIMCA-P 13. 0 software was used to establish principal component
analysis (PCA) model and partial least squares-discriminant analysis (PLS-DA) model of Aurantii Fructus
processed products, PCA score plot, PLS-DA loading plot and variable importance in the protection (VIP)
values were obtained to screen the material basis for the main differences before and after processing of Aurantii
Fructus. Result: A total of 54 chemical components were identified by UPLC-Q/TOF-MS. PCA indicated that
there were significant differences among different groups of Aurantii Fructus processed by different methods. A
total of 14 chemical components with VIP value >1 were screened by PLS-DA as the main chemical markers for
the differences before and after processing, including hesperidin, poncirin, narirutin, etc. The comprehensive
weighted score showed that the content of effective components in Aurantii Fructus processed with honey bran
was the highest. Conclusion: The contents of chemical constituents in Aurantii Fructus before and after
processing are significantly changed. Flavonoids are the most important compounds to distinguish different
processed products of Aurantii Fructus. Aurantii Fructus processed with honey bran is the dominant variety.

[Key words] Aurantii Fructus; chemical constituents; ultra-high

processing; decoction pieces;

performance liquid chromatography-quadrupole-time of flight mass spectrometry (UPLC-Q/TOF-MS) ;

principal component analysis (PCA); partial least squares-discriminant analysis (PLS-DA)
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Fig. 1 Total ion current chromatograms of different processed

products of Aurantii Fructus
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®1 HEEFRMEH&EPUZHSH UPLC-Q-TOF/MS £
Table 1 Identification of chemical constituents in different processed products of Aurantii Fructus by UPLC-Q/TOF-MS
a4 — YT m/z
Y /min pLE SEW{ S/ppm
1 085 319.1540 319.1542 0.6 301 [M-H,0]", 177 [M-C,H,,0,]" , 162 [M-CH,,0,-CH,]", C,H,,0, & "
134 [M-C¢H,,0,-CH,-CO]"
2 0.87 168.1019 168.1022 1.5 150 [M-H,0]", 135 [M-H,0-CH,]", 119 [M-H,0-CH,-NH,]", C,H;NO, i #k
107 [M-H,0-CH,-CH,NJ"
3 1.41 152.1070 152.107 4 2.4 121 [M-CH;NJ*, 91 [M-CH;N-CH,0]*, 77 [M-CH,N-CH,0- C,H,NO N-HI JE i Jji 1)

MS/MS oY H

CH,]
4 150 166.1226 166.1230 2.2 151 [M-CH,]",137 [M-CH,NJ* C H sNO KA ZF i
5 3.96 181.0495 181.0496 02 163 [M-H,0]", 145 [M-2H,0]*,137 [M-CO,] C,HO, kw22
6 420 595.1658 595.1669 2.0 449 [M-Rha]',287 [M-Rha-Glc]* C,,H,,0,5 HAFF0
7 471 439.1235 439.1250 3.5 169 [M-C,H,,0,]*,151 [M-C,;H,,0,] C,H,,0,, AT

8 472 7432393 7432417 3.2 273 [M-C,,H,,0,-CH,,0,]* , 153[M-C,H,,0,~CH,, 05~ C;;H,,0,, fill iz 2 -4'-4 45 470151
C,H,0]", 147 [M-C,,H,,0,-CH,,0,-C,H,0,-H,0]"

9 538 163.0390 163.039 8 48 145 [M-H,0]*, 117 [M-H,0-CO]", 135 [M-COJ*, 107 [M- C,H,O, <JE{E PR
2C0]*,89 [M-2CO-H,0]"

10 556 195.0652 195.0651 —0.4 177 [M-H,0]", 149 [M-H,0-CO]", 134 [M-H,0-CO-CH,]*, C,;H,,0, BilZLfR"
117 [M-H,0-CH,0H-CO]"

11 5.75 597.1814 597.1826 2.0 569 [M-COJ",561 [M-2H,0]",451 [M-Rha]*,289 [M-Rha-Glc]* C,,H,,0,, #t3E w17

12 576 451.1235 451.1244 1.9 397 [M-3H,0]",289 [M-Glc]*, 163 [M-Glc-3H,0-CO-CO,]*  C,H,0,, XK H-7-0-H%iH

o4

13 5.77 597.1814 597.1826 2.0 289 [M-Rha-Glc]*, 163 [M-Rha-Glc-3H,0-CO-CO,]’ C,;H3,0,5 B YT

14 6.14 465.139 1 465.1407 3.3 303 [M-Glc]* ,151 [M-Gle-C,H,0,]",153 [M-Gle-C,H,,0,]*  C,,H,,0,, % % 5-0-#j %t
FH4

15 638 611.1607 611.1612 0.8 465 [M—-Rha]*, 303 [M-Rha-Glc]*, 285 [M-Rha-Glc-H,0]*, C,,H,,0,, /= T8
153 [M-Rha-Gle-C,H,0,]*
16 6.42 581.1865 581.1870 1.3 435 [M-Rha]*,273 [M-Rha-Glc]*, 153 [M=Rha-Gle-C,H,O]", C,,H,,0,, Hill i 2= & H
147 [M-Rha-Gle-C(H,0,]*, 119 [M-Rha-Glc-C,H,0,]"
17 643 4191337 419.1356 4.7 404 [M-CH,]",389 [M-2CH,]",371 [M-2CH,-H,0]",361 [M- C,H,,0, 3-%3:-5,6,7,8,3',
2CH,-COJ" 4175 T 4 B R U
18  6.74 579.170 8 579.1726 3.0 433 [M-Rha]*, 271 [M-Rha-Glc]*, 253 [M-Rha-Gle-H,0]", C,,H,,0,, HF i} 43120
235 [M-Rha-Glc]*
19  6.77 315.0863 315.087 1 2.5 300 [M-CH,]*, 285 [M-2CH,]", 272 [M-CH,-CO]", 257 [M- C,,H,0, #* & 4',7- " H R
2CH,-COT*
20 6.78 581.1865 581.187 4 1.5 435 [M-Rha]*,273 [M-Rha-Glc]*, 153 [M-Rha-Gle-C H,O]*, C,,H,,0,, Hli fz
147 [M-Rha-Gle-C H0,]'

21 6.79 4351286 435.1299 3.1 273 [M-Glc]*, 153 [M=Gle-C,H,0]", 147 [M=Glc-C H,0,]* C, Hy,0,,  HlI(H ) Bl 5E-7-0-7H
Bl e

22 7.13 465.139 1 465.1407 3.3 303 [M-Glc]*, 153 [M-Gle-C,H,,0,]" , 151 [M=Gle-C,H,0,]’ C,,H,,0,, 1BEER7-0- % b
Hr4

23 7.16 611.1971 611.197 8 1.1 465 [M-Rha]® , 303 [M-Rha-Glc]* , 153 [M-Rha-Gle— C,H,,0,5 & ¥
C,H,,0,]*, 151 [M-Rha-Gle-C,H,0,]"

24 7.18 7732499 773.2520 2.8 611 [M-Glc]*, 465 [M-Glc-Rha]", 303 [M-Rha-2Glc]", 288 C,H,,0,, 7545345 i 1704
[M-Rha-2Glc-CH,]*,273 [M-Rha-2Glc-CH,0]"

25 7.52 611.197 1 611.1991 3.4 465 [M-Rha]* , 303 [M-Rha-Glc]* , 153 [M-Rha-Gle- C,H,,0,, #it& &
CyH,,0,]*, 151 [M-Rha-Gle-C,H,0,]"

26 7.73 465.139 1 465.1407 3.3 303 [M-Glc]", 153 [M=Gle-C,H,,0,]" , 151 [M-Gle-C,H,0,]'  C,,H,,0,, &% 7-0-8-D-7i

HHE )

27 8.08 261.1121 261.1129 2.8 177 [M-C,H,O]" , 162 [M-C,H,O-CH,]" , 149 [M-C,H,O- C,H,0, &% NH§>>
CO]J*,133 [M-C,H,0-CO,]"

28 8.09 279.1227 279.123 2 1.9 189 [M-CO-C0,-H,0]", 159 [M-CO-CO,-H,0-CH,0]",131 C,H 0, & i NFExK & ¥
[M-2C0-CO,-H,0-CH,0]*
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gkl

a4 — YT m/z MS/MS P 5

Yo /min  Fp(H SZIE 8/ppm

29 8.10 189.0546 189.0548 0.7 131 [M-C,H,0,]",103 [M-C,H,0,-CO]"

30  9.99 5952021 595.2035 2.4

31 10.41 595.2021 595.204 4 3.8

32 11.09 273.0758 273.076 6 3.1

33 11.89 303.0863 303.0871 2.7

34 12.69 217.0495 217.0499 1.8 202 [M-CH,]',174 [M-CH,-CO]"

35 12.82 315.1591 315.1600 2.8

36 12.83 333.1697 333.170 8 3.5
C,H30,-2COT"
37 12.88 491.2276 491.2289 2.7

153 [M-C,H,0]",147 [M-C(H,0,]*,119 [M-C,H,0,]"

177 [M=C,H,0,]", 153 [M-C,H,,0,]*

297 [M-H,0]", 163 [M-C,H,,0]", 145 [M—C,,H,,0-H,0]" , C,,H,,0,
135 [M-C,,H,,0-COT", 107 [M-C,,H,,0-2CO]"
163 [M-C,H,,0,]" , 135

CLH0, 4,5 AT IEEe

449 [M-Rha]*, 287 [M-Rha-Glc]*, 272 [M-Rha-Gle-CH,]*, C,H,,0,, F X &>
254 [M—Rha-Gle-CH,~H,0]*

449 [M-Rha]", 287 [M-Rha-Glc]", 272 [M-Rha-Glc-CH,]", C,H,,0,, HIfFH 14
254 [M—Rha-Gle-CH;-H,0]"

CsH 05 il R
CiH,0, FERZFRI
CLHO, MhTF1Fpms
6', 7- P77 I
SR LR R

[M-C,,H,;0,-COT* , 107 [M- C,H,,0, /K57

449 [M-C,H,0] , 407 [M-2C,H,0]", 365 [M—=3C,H,0]", 347 C,H,,0, sudachinoid Al1%

[M-3C,H,0-H,0],329 [M-3C,H,0-2H,0]"

38 13.44 261.1121 261.1129 238
CH,0-COJ"

39 13.53 473.2170 4732180 2.2 427 [M-CH,0,], 161 [M—C,H,,0,]"

40 13.68 373.128 2 373.1299 4.7

189 [M-C,H,0]", 159 [M-C,H,0-CH,0]", 131 [M-C,H,O- C,;H, 0, 15} i§=>

C,H;,04 2 SRR AREN

343 [M-CH,0]",328 [M—CH,0-CH,]", 325 [M=CH,0-H,0]", C,H, 0, f#it{& 5w

300 [M-CH,0-CH,-CO]*,297 [M-CH,0-H,0-COJ*

41 14.01 4712013 4712028 3.1 425 [M-CH,0,]",161 [M—C,H,,0,]"

42 14.41 533.238 1 533.2400 3.6 369 [M-C,H,O(]",161 [M-C H,;O]"

43 14.69 403.138 7 403.140 4 4.0

CZGHSOOS ﬁ%%% =

CpiH,, 0, MR

388 [M=CH,]" , 373 [M=2CH,]" , 358 [M-3CH,]* , 355 [M- C,,H,,0, )&%

2CH,-H,0]",345 [M-2CH,-COJ"

44 1494 5152276 515.2295 3.7

46 1537 359.1125 359.114 1 4.3 344 [M-CH,]*,329 [M-2CH,]",311 [M-2CH,-H,0]"

47 1553 419.1337 419.1356 4.7 389 [M-2CH,]",371 [M-2CH,-H,0]",361 [M-2CH,-CO]"

48 15.63 373.1282 373.1299 4.7
[M-2CH,-CO]"

49 16.25 389.123 1 389.1247 4.2 374 [M-CH,]",359 [M-2CH,]",341 [M-2CH;-H,0]"
50 16.29 331.1176 331.116 7 -2.8 313 [M-H,0]",139 [M-H,0-Rha-COJ]"

51 17.50 203.0339 203.0348 45
52 1751 271.0965 271.0978 438

131 [M-C,H,~CO,-COJ"
53 20.70 299.1642 299.1655 4.3

131 [M-C0,-CO]*, 119 [M-3CO]*
203 [M-C,H,]", 159 [M-C,H,~CO,]*, 147 [M-C H,-2CO]*, C,H,,0, S:IEkH{HZHEL)

487 [M=CO]", 471 [M=CO,]", 469 [M=CO-H,0]" , 455 [M= C,H;,0, i AMk
C,H,0,]",161 [M=C,H,,0,]
45 1520 433.1493 433.1513 4.5 403 [M—CH,0]",385 [M-CH,0-H,0]'

C,H,,0, 3,5,6,7,8,3,4-k
FR 4 B B R 0
CoH 0,  5-%J4-6,7,8,4-IU

HEEE
Cy H,0, il # R

343 [M-2CH,]", 328 [M-3CH,]*, 325 [M-2CH,-H,0]", 315 C,,H,,0, 4%

CyoH,04 2 B Fz 3 29
CH Oy  3-F8H-4,5,7-=H
A B B U )

CHO, EMAEHE

163 [M=C,H,,]*, 145 [M-C,,H,~H,0]", 117 [M-C, H,,~H,0- C,,H,,0, & Ji i N if

COJ",135 [M-C,,H,,~CO]", 107 [M—C,,H,~2CO]",89 [M—

C,oH,~2CO-H,0]

16
54 21.66 4153934 4153914 -48
213 [M=H,0-C ;H,,]"

397 [M-H,0]", 367 [M-H,0-C,H,]", 255 [M-H,0-C H,,]*, C,)H,,0 -7+ P!

2.7 RBEMASNr BTC B P A o 32
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Table 2 Change indexes of ion peak area of Aurantii Fructus processed products before and after processing under positive ion mode
LD AR
No (atg?] RIS AR MK k| No. &Y BREp EEE WP ERM
Mg Ble Bl Bl Bae  Bloe Bloe %
1 EWIRAR 142 134 126 173 | 28 3-¥83-5,6,7,8,3 4 NHHAEER 192 156 138 1.70
2 EIRAK 090 093 099 095 | 29 BFFEMIF 223 1.03 095 239
3 HdLIE R 101 1.02 116 082 | 30 #EXE4,7- Ik 0.70 098 090 0.85
4 FBREFR5-O-HiE B 1.08  1.09 0.95 1.00 | 31 Ah(H)ECLIHE-7-O-HHEH 0.75 1.15 079 0.74
5 MR EEH 144 176 136 1.56 | 32 BARHIEILEE 0.81 248 097 125
6 N-FILPK i 1.00 095 0.90 132 | 33 #KEKT-0-B-D-TERIT 0.85 3.14 127 1.08
7 HECH 090 0.89 093 097 | 34 LMK 0.60 1.04 0.82 0.68
8 R 129 151 128 146 | 35 REMNEKAED 0.61 097 086 0.78
9 R 089 097 085 076 | 36 FHKIHIF 134 117  1.01 134
10 Bl AT 093 1.12 087 096 | 37 fFHNEE 0.78 072 0.66 0.87
11 R 7-0-H AR 131 135 135 129 | 38 6.7-HA-7T-FM AT TE 0.89 0.89 094 1.09
12 4,54 E IR 097 1.10 111 099 | 39 Hh/RfK 0.93 092 1.04 1.04
13 ommERR 0.50 0.77 073 0.68 | 40 sudachinoid A 1.00 251 276 098
14 HfE T 090 1.16 0.78 1.00 | 41 T 0.30 034 039 044
15 i % 102 1.14  1.03  1.05 | 42 FEWHER 151 192 121 124
16 REER 1.01  1.09 1.02 1.03 | 43 KR 249 232 1.69 227
17 BAH 1.16 084 0.65 139 | 44 JIFEEER 0.86 0.70 0.99 095
18 ALAT T 1.10  1.07 094 1.01 | 45 #ktk 229 337 123 112
19 EWJIPRE % 076 0.84 111 124 | 46 3,5,6,7,8,3",4'--LH & &M 0.99 0.89 133 1.15
20 18 2 AT 098 1.10 1.09 1.13 | 47 5-¥4k-6,7,8,4'-PU H S L B R 0.14 0.15 019 037
21 X B KR 101 127 101 112 | 48 Hhp#% 049 050 076 0.62
22 bR -4 A R 034 056 055 023 | 49 #EEE 099 090 097 0.95
23 IBAE TR 1.62 131 136  1.57 | 50 3-F&Jk-4',5,7-=H &I HER 030 0.78 037 0.40
24 PUELER 072 056 0.83 083 | 51 fEAREEW 140 115 1.16 1.67
25 RE-7-O-F AT 0.62 249 1.65 1.79 | 52 HERHTHIE 148  1.14  1.17 183
26 FERITF 141 110 1.54 170 | 53 &R 208 1.23 125 1.62
27 AT 1.01  1.61 191 1.85 54 B-A 0.83 1.13 1.05 0.80
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