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Explanation of Scientific Connotation of Euodiae Fructus Stir-fried with Coptidis Rhizoma
Based on UPLC-Q-TOF/MS and Pattern Recognition Technology

ZHAO Wenyan, XIANG Qian, WANG Chan, GONG Qianfeng’, YU Huan"
(School of Pharmacy, Jiangxi University of Chinese Medicine, Nanchang 330004, China)

[Abstract] Objective: To analyze changes of the chemical composition in Euodiae Fructus before and
after processing with Coptidis Rhizoma decoction, so as to provide scientific basis for elucidating the processing
mechanism of this decoction pieces. Method: Ultra-performance liquid chromatography-quadrupole-time-of-

flight mass spectrometry (UPLC-Q-TOF/MS) was performed on a Titank C, column (2.1 mmx100 mm,
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1.8 wm) , the mobile phase was 0.1% formic acid aqueous solution-acetonitrile for gradient elution, the column
temperature was set at 40 °C, the flow rate was 0.25 mL-min". Electrospray ionization (ESI) was used to scan
in positive and negative ion modes, and the scanning range was m/z 50-1 250. The chemical constituents in
Euodiae Fructus were identified before and after processing by reference substance comparison, database
matching and literature reference, and MarkerView ™ 1.2.1 software was used to normalize the obtained data,
SIMCA-P 14.1 software was employed to perform principal component analysis (PCA) and orthogonal partial
least squares-discriminant analysis (OPLS-DA) on MS data of raw and processed products to screen the
differential components before and after processing. Result: A total of 50 compounds were identified, including
48 kinds of stir-fried products with Coptidis Rhizoma decoction and 44 kinds of raw products. After processing,
six compounds were added, including danshensu, noroxyhydrastinine, oxyberberine, 13-methylberberrubine,
protopine and canadine. However, two kinds of compounds, including (S) -7-hydroxysecorutaecarpine and
wuchuyuamide II , were not detected after processing. In general, after processing, the overall contents of
phenolic acids and flavonoids decreased significantly, the overall content of limonoids increased, and the overall
content of alkaloids did not decrease insignificantly. The results of PCA and OPLS-DA showed that there were
significant differences in the composition and content of the chemical components of Euodiae Fructus before and
after processing, and a total of 12 variables such as quercetin, dihydrorutaecarpine and dehydroevodiamine were
obtained by screening. Conclusion: Euodiae Fructus stir-fried with Coptidis Rhizoma decoction mainly contains
phenolic acids, flavonoids, limonoids and alkaloids. The composition and content of the chemical components
have some changes before and after processing. The addition of processing excipients and hot water immersion
are the main reasons for the difference, which can provide experimental basis for interpretation of the processing
mechanism of this characteristic processed products of Euodiae Fructus.

[Keywords] Euodiae Fructus; Coptidis Rhizoma; ultra-performance liquid chromatography-quadrupole-
time-of-flight mass spectrometry (UPLC-Q-TOF/MS) ; traditional Chinese medicine processing; chemical
constituents; principal component analysis (PCA) ; orthogonal partial least squares-discriminant analysis
(OPLS-DA)
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X1 REBEMHNE N ZFE RSB UPLC-Q-TOF/MS % F
Table 1 Identification of chemical composition in Euodiae Fructus before and after processing by UPLC-Q-TOF/MS

A WitsrF AT 8 BT RER . Ak
TR gk . . , = 47 ox
¥ /min B W m/z FWEm/z /ppm B ey 4 R
1 397 CH0,”  179.0350 179.0357 4.1 [M-H]™ 1.2*  179.0379.135.0479 o i 0.83
2 437 C,H, 0, 197.0456 197.0461 2.8 [M-H]™ 2° 197.053 6.179.037 1.135.047 4,123.050 5 J}Z 4 NG
3 6.15C,H,0, 353.0878 353.0866 -3.5 [M-H] 1.2°  353.0877.191.0574.179.036 4.135.0477  #&¢lifm' " 0.73
4 642 CH,NO, 2721281 2721278 -1.1 [M+H]" 1.2° 272.128 2.,255.102 7.237.092 5.209.095 2 . 2 HI 2 241+ 0.92
194.072 1.,161.059 4.,107.049 5
5 7.07CHO, 3410878 341.0869 -2.7 [M-H] 1.2 195.0524.163.042,119.053 9 R AR 0.86
6 817 C,H, N0 2051335 2051333 -1.0 [M+H]" 1.2° 174.091 4.162.091 4 159.067 7.143.072 9, 5-F % 3L -N-F 3£ 0.80
142.064 9,131,072 7,130.06 5,115.054 4 afgel'!7
7 8.66 C HN,0 2191492 219.1490 -0.9 [M+H]" 1.2° 174.091 3,159.068 0,142.065 2.,130.065 4,  5-H % JE-N,N-— 1.02
58.068 8 R o g1
8 9.10 C,H,0, 289.0718 289.0715 -0.9 [M-H] 1.2° 289.073 0.,245.083 2,203.073 2,123.050 0, JLAE % 0.36
109.034 8
9 9.46 C,H,0,” 353.0878 353.0869 -2.6 [M-H]™ 1.2° 191.0575.179.036 3.173.046 9.135.0473 L5 ' 0.80
10 10.68 C,H, 0, 371.0984 371.0966 -4.7 [M-H] 1.2° 371.098 9.339.073 3.195.052 3.193.053 0. FJ & i 4 & iz > 0.79
161.027 3,134.040 6.,129.023 2.85.033 7
11 11.79 C,H,,0,,  449.1089 449.1068 -4.9 [M-H] 1.2° 449.109 3.287.055 8.269.046 4.259.062 3, 7 # & -7-0-B-D- 0.87
243.068 6.151.006 7,125.028 6 AR
12 12.52 C,,HNO, 192.0655 192.0654 -0.3 [M+H]" 2° 192.065 8.,174.055 2,163.043 8 134.058 5.  FFALIL X% NG
119.049 3 g
13 12.82 C,H,0, 7852146 7852113 -4.1 [M-H]™ 1.2° 785.2100.623.6450.477.104 5.315.052 2 SFREF-3-0-2% 079
FNE-4-0-p-D-H %]
B
14 1324 CH,,0,  303.0499 303.0450 -0.1 [M+H]" 1.2° 303.050 9.285.039 0.257.044 9.,247.060 3. #i} iz % 0.79
229.050 2
15 1432 C,,H,,0,, 6551869 655.1858 -1.6 [M+H]' 1.2° 347.0770 TH5-3-0-%7F 0.96
*}ﬁﬁ““
16 14.49 C,,H,,NO, 352.1180 352.1183 0.9 [M+H]" 2° 352.119 0.,337.095 7.322.072 3.308.093 1. % fk /I e " NG
294.077 1
17 14.76 C H,N,O, 322.1186 322.1185 -0.3 [M+H]" 1° 176.068 2.158.059 8.,148.038 4.130.065 4 A1 ND
18 14.96 C,,H,,0,, 479.1184 479.1179 -1.0 [M+H]" 1.2°  317.066 3.302.042 2 H R AEE-3-0-8- 085
D_*;L*Eﬁ;[l},lé—lﬂ
19 1539 C,H,,NO, 354.1336 354.1336 0.0 [M+H]" 2° 354.134 5.324.085 8.310.107 6.296.091 5. J5LF f fig; '*-2") NG
281.069 3.,190.085 5
20 15.84 C,,H,,N,O” 302.128 8 302.1289 0.5 [M+H]" 1.2° 302.128 0.286.096 7.258.102 0,167.059 8., F A BZEHIH " 0.98
156.080 4
21 16.07 C,H;;N,O, 6122188 6122171 -2.7 [M+H]" 1.2°  612.219 3.466.163 4,304.110 1 RAEHPIRER-10-0- 0.93
EEPETE
22 16.84 C,,;H,,0,." 609.146 1 609.1440 -3.5 [M-H]™ 1.2°  609.147 6.301.036 6 e 0.78
23 16.85 C,,H,,N,O, 466.1609 466.1604 -0.9 [M+H]" 1.2° 466.164 1.304.110 0 R PR BE-10-0- 0.93
ﬁ-D-ﬁ%‘]*ﬁﬁ‘['““”
24 17.50 C, H,,0,,"” 463.0882 463.0868 -3.1 [M-H]™ 1.2° 463.087 8.,301.035 9.300.027 8.299.061 2, 4 £ fpff 13151 0.81
271.025 1.255.030 8
25 18.67 C,,H,NO, 336.1230 336.1236 1.7 [M+H]" 2° 336.122 0.320.090 5.306.075 0,292.095 8, A2"" NG
278.080 1
26 19.20 C,,H,,0,,  433.0776 433.0759 -4.0 [M-H] 1.2° 301.036 3.300.027 8.,271.027 4,255.028 9. #it J¥ & -3-0-a-D- 0.83
179.003 0.151.006 5 D g 57 1
27 19.62 G, H,,0,," 623.1618 623.1591 -4.3 [M-H]™ 1.2° 3150505 FRZEX-3-0-2% 092
éﬁ;ﬁ::m
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s 4 P WitsrT WA TE 8 BT CRERK g S i
I N .5 N N
¥ /min BfWmz FWmiz /ppm P Fay A4 ER
28 20.05 C,,H,,0,, 477.1039 477.1019 -42 [M-H]™ 1.2° 317.0665 SR E-3-0-H 0.94
Gl
29 2132 C,,H,NO, 338.1398 338.1394 -1.1 [M-H] 2° 338.138 2.323.117 3.308.093 3.293.070 1, canadine'" NG
264.064 9
30 22.09 C,,H,N,0, 336.1343 336.1340 -0.8 [M+H]" 1 318.124 6.,177.065 1.160.075 3.142.064 3 . wuchuyuamide Il "' ND
132.081 0
31 25.54 C,;H,N,O, 304.1081 304.1080 -0.1 [M+H]" 1.2° 304.109 1.286.098 1.274.097 1.,247.086 8.  7B-F+ 5L R A Bk 0.88
167.060 5.130.065 7 e
32 26.18 C, H,,0,” 4712013 4712007 -1.4 [M+H]" 1.2%  471.2029.427.211 8.425.196 3.161.060 3  #p#g &% 087
33 2678 C.H.N.O 2901288 290.1287 —0.5 [M+H]* 1.2° 290.130 2.273.104 4.,171.092 3 .120.045 1, SR ™" 0.74
oo ' ’ ' ' 92.051 1
34 27.68 C,,H,N,O 308.1757 308.1758 0.2 [M+H]" 1.2°  144.0814.134.060 9.116.050 5 SR T2 1,04
35 29.10 C,,H,N,0" 304.1444 304.1442 -0.8 [M+H]" 1.2 304.144 2,171.091 0,161.070 4 ,144.080 4, % ZEHIf 12101 1.09
134.059 9.116.049 6.106.065 4,91.055 2
36 29.73 C,,H,,N,0, 320.1394 320.1392 -0.5 [M+H]" 1.2°  177.0659.144.081 2 I T B 0.98
37 3025 C,H,N,0" 288.1131 288.1132 0.3 [M+H]" 1.2 288.112 0,273.088 5.244.085 7.169.075 5. S4B i 172 1.04
145.039 4.,144.079 8.,120.044 7
38 30.97 C,;H,0,  315.0510 315.0507 -1.1 [M-H] 1.2° 315.051 1.,300.027 8.271.014 3,255.030 2, 5 2= H 2.46
151.005 1
39 31.15 C,(H,,;NO 2722009 2722006 -0.9 [M+H]" 1.2°  172.0758.159.068 0,130.065 2 1-F 25 HE 42 0.89
(1H) -1 5
40 31.70 C,,H,0,, 501.176 6 501.1742 -4.8 [M-H]™ 1.2 471.1675.411.1456 ARFFERAT 119
41 32.68 C,,H,,NO, 372.2533 3722554 -0.1 [M+H]" 1.2° 372.2543.354.242 6.336.2320,186.090 5,  MUFEH R K 0.87
173.083 9 T
42 3572 C,H,,0,  483.166 1 483.1645 -33 [M-H]™ 1.2° 483.1364.421.1654.395.150 2 SRR 131
43 36.10 C,)H,,NO  300.2322 3002322 0.0 [M+H]" 1.2° 300.2338.186.091 4,173.083 7 1-H B -2- 28 0k -4- 0.93
(1H)-WE 5 120
44 37.52 C, H,,0,,  527.1923 527.1906 -3.3 [M-H]™ 1.2° 485.1815.467.169 4.383.147 9 6B-L B IE-5-3% 1.26
*j:*%%ﬁ?\ll.lx-l‘)
45 3847 C,H,NO 3142478 3142479 0.1 [M+H]" 1.2°  186.089 8.173.081 9.158.059 1.132.056 5 1-F3E-2-1E ¢ 0.95
J-4(1H) -2 R 7
46 39.71 C,,H,;NO  340.263 5 340.2633 -0.6 [M+H]" 1.2 340.261 9.242.154 4,200.106 4, 186.090 8 . 245 F i 7 1.07
173.083 0.,158.060 7
47 40.03 C,,H,,NO 3282635 3282636 03 [M+H]" 1.2° 200.107 1,186.091 1,173.083 3 1-H 324 2 ke 1.01
$e-4-(1H)-WE 1
48 40.79 C,,H,,NO 3282635 3282637 0.6 [M+H]" 1.2 186.091 4,173.083 7 2+ e -4(1H)- 0.96
s 5 1
49 43.09 C,,H,NO  342.2791 3422792 0.2 [M+H]" 1.2° 342.154 4.228.138 8,200.106 4,186.090 8 (R H R A 0.88
ﬁ,‘&[ls,wzoj
50 47.46 C,,H,NO 3703104 3703105 0.3 [M+H]" 1.2°  200.1072.186.091 1.173.083 0.158.0602  1-fi3k-2-+Fikdk- 0.86

257739

A4(1H)-Ms R 131719
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Table 2 Differential components of Euodiae Fructus before and

after processing

L& VIP {8 P

25 1.3957 2.718 7x10™
14 1.3710 1.354 2x107
33 1.363 8 1.051 4x107
20 1.3579 4.006 1x107
18 1.3299 9.414 7x10°

8 13137 1.349 3x10°"
42 1.3119 1.773 9x107"
38 1.3102 1.969 6x107"
44 1.309 0 3.1450x10™""
3 1.305 3 2.428 7x107"°
9 1.303 7 7.086 3x107"°
40 1.3013 1.028 0x107

TE A& 4= R 108 1)

3 itig

A R 0 B 3% KO SR 2R TR AL 8 % T R 2R
B R 3G 0T BRI I A 2 IR R R A
A LLHE % T WG 0 O OB T AR e T IR
WARFEFREVNE A EHER ,RKM—
W, R FHE R Z RS R € B 3% K D 52 B Y
il 5 9 5 i N R R K ok BRI SR 2 g E M Y
FEUP IR — 2, AR T R I SR B I T AR B

Fig. 1 Thermal analysis of peak areas of differential components

in raw and processed products of Euodiae Fructus
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