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Comparison of Chemical Constituents of Sinapis alba before and after Stir-frying Based on UPLC-MS and
Chemometrics Methods

JIA Xiaozhou"’, YANG Xiaolong', LU Xiaoying', LIANG Yueyi', HE Minyou', CHEN Xiangdong', WEI Mei',
SUN Dongmei', LI Zhenyu' (1. Guangdong Yifang Pharmaceutical Co., Ltd./Guangdong Provincial Key Lab of
TCM Formula Granules Enterprise, Guangdong Foshan 528244, China; 2. The First Affiliated Hospital of
Guangdong University of TCM, Guangzhou 510400, China)

ABSTRACT OBJECTIVE: To compare the chemical components in Sinapis alba before and after stir-frying. METHODS:
UPLC-Q-Exactive Obitrap MS was adopted to analyze chemical constituents of S. alba before and after stir-frying. The
determination was performed on Waters CORTECS T3 column with mobile phase consisted of methanol-0.1% formic acid solution
(gradient elution) at the flow rate of 0.25 mL/min. The column temperature was 30 °C and the sample size was 2 pL. High
resolution MS adopted heating electrospray electron source, positive ion scanning mode, scanning range m/z 120-1 000. The
chemical constituents of S. alba before and after stir-frying were identified by Compound Discover 3.2 software combined with
relevant database, and the content changes of chemical constituents were analyzed by using peak area. Chemometrics analysis was
performed for the content changes of chemical constituents using peak area as variable. RESULTS: A total of 54 chemical
components were identified in S. al/ba, mainly fatty acids (represented by erucic acid) , alkaloids (represented by sinapine) ,
flavonoids. After stir-frying, the contents of 19 chemical components changed significantly, of which the contents of 10
components decreased significantly and those of 9 components increased significantly (P<<0.05). Principal component analysis and
orthogonal partial least squares discriminant analysis could clearly distinguish S. alba from stir-fried S. alba. CONCLUSIONS: The
contents of some chemical components of S. alba change significantly after stir-frying, which may be one of the important reasons
for the change of efficacy after stir-frying.

KEYWORDS Sinapis sinapis; Stir-frying; Chemical constituents; UPLC-Q-Exactive Obitrap MS; PCA; OPLS-DA
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Tab 1 Source information of S. alba
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Fig 1 TIC chromatogram of S. alba(positive ion scan-
ning mode)
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Fig 2 TIC chromatogram of S. alba after stir-frying

(positive ion scanning mode )
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Tab 2 Changes of chemical constituents of S. alba
after stir-frying

[5 AEL
5 e B gk pet e p SR
1 REMIERR (pipecolic acid) 1383 1290790 CHNO, 0.4 0322 /
2 LA (L-histidine) 1656 1550096 CHNO, =051 0002 /
3 NN, Netrimethyl-L-lysine 1665 1881525 CHNO, —058 0067 /
4 FEER(D-glucosamine) 1672 1790795 CHNOs 255 0001 Jhi
5 4-C K TR (4-acetamidobutanoic acid)  1.689 145.0739 CH,NO; 479 0001 Tt
6 1-HUAEL- A1 (1-methylhistidine) 1692 169.0852 CH.N.O,  —0.84 0001 /
T D-RATNE (asparagine) 1693 1320536 CHN.O: 046 0001 /
8 D-KAMID-(—)-aspartic acid] 1710 1330376 CHNO, — —040 0002 /
9 DL-R# &M (DL-homoserine) 1740 1190585 CHNO, =054 0010 /
10 DE7EE-6-BRA(D-glucose-6-phosphate) 1751 2600297 CH.OP =374 0001 FE{E
11 MG choline) 1764 1031001 GHNO =025 0126 /
12 &5 TR (-aminobutyric acid) 1809 1030638 CHNO, 140 0005 JHg
13 LEFMM (methionine sulfoxide) 1820 165.0460 CH,NOS —1.12 0.004 P&
14 KHENBL(- )-camitine] 1858 1611052 GHNO,  —042 0692 /
15 5= (maltotriose) 1909 5041693 CuHuO =023 0270 /
16 HFMHE (thiamine) 1910 2641045 C.HNOS 036 0200/
17 DLKFM(DL-stachydrine) 1917 1430948 CH.NO. 012 0663 /
18 aD-ALHERAAN (oclactose) 1917 3421162 CH:04 =029 0018 /
19 acetyl-p-methylcholine 1950 159.1260 CHyNO, — —0.02 0.603 /
20 BEFR(2-furoic acid) 1956 1120163 CHO, — —099 0169 /
2 LAER(L-glutamic acid)* 1957 1470531 GHNO, =153 0001 FfE
2 FHH(pmalose) 2213 3421162 CuHxOn  —062 0.001 /

23 T (adenosine 5'-monophmphate) 2234 3470631 CoHWNOP 506 0.001 FH5
24 WMBERE B ( pnicotinamide monomu- 2443 3340565 CyHNOP —35.84 0.001 FE{E

cleotide)
2% LA (valine) 2455 1170792 CHNO, =113 0.001 F#{E
26 4-HIE TR (4-guanidinobutyric acid) 2505 1450851 CHN©O,  —063 0.001 /
2 L-ERMIL-(—)-methionine] 2983 1490511 CGHINOS 025 0612 /
8 AMEH M (F R E ) [L-guahione 3312 3070838 CHNOS 235 0001 TH&

(reduced)]
29 JEHE (nicotinamide) 355 1220482 CHN.O 388 0.001 Jh&
30 LA (L-pyroglutamic acid) 3687 1290427 CHNO, 263 0.001 Jhis
31 RAEM (soleucine) 4704 1310947 CHNO, =032 0329 /
32 LBUEER (leucine) 5028 1310947 CHNO, =049 0.008 /
B LAER (Ltyrosine) 585 1810739 CH.NO, =076 0001 /
3 REKE (rans-zeatin) 7293 2190119 CHNO =033 0010 /
35 ALEABER(L-ghutathione oxidized) 8486 6121517 CxHuNOxS: —4.28 0.001 F[E
36 BF(adenosine)” 1L043 2670967 CoHNO, 002 0485/
37 zeatin-7-N-glucoside 11.199 3811646 CHxN:Os —0.14 0499 /
38 LAFER(L-phenyllanine) 11675 1650790 CHNO, =063 0003 /
39 D-AEBNE(D-(— )-glutamine) 12,641 1460692 CHN.O, =040 0015 /
40 DEREFD-(+)-pyroglutamic acid] 12.643 129.0427 CHNO; =040 0019 /
41 E’Jﬁ(guanmine)* 12762 283.0918 CyHuNOs  —0.63 0245 /
9 SR ERER (5-hydoxymethyl-2-funlde- 12,846 1260319 CHO, =003 0.714

hyde)*
43 2-phenylglycine 13.673 151.0633 CHNO, 6.07 0.001 TH5
4 T He(agmatine) 17615 1301220 CH.N, 255 0001 fI§
45 FREAEE R cysteinylelycine) 19232 1780413 CHN.OS —029 0017 /
46 HEIR LM (piceol)” 19463 1360525 GHO: =223 0.001 B[
47 iberin 2035 1630124 GHNOS, —422 0.002 F&{%

48 ?]t¥ﬂi(simpme)k 23923 310.1645 CiHuNOs  —0.15 0349 /
Tk IR G BR  EXT s ¢ ORISR IR B R 25 S ASE
R (P>0.05)
Note: “ * 7 means compared with substance control; “/” means

there was no statistical significance in content before and after stir-frying
(P>0.05)
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Continued tab 2

A EL
i i Bl g gk werc p SR
49 FEH (coumarin)” 24124 1460367 CHO: 016 0971/
50 XHEHARE (d-hydroxybenzaldehyde) 29477 1220369 CHO, =374 0.001 P
5l JFFR(sinapic acid)* 36942 2240084 C,H.0s  —193 0.010 FEfiE
52 BAER(fasarone) 48208 2081101 CyH,O; 0.06 0818/
53 A Gasmonic acid) 48.767 2101258 CpHiO; 0.05 0187/
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Fig 3 PCA scoring plot of S. alba before and after
stir- frying
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Fig 4 OPLS-DA scoring plot of the contents of chemical
constituents in S. alba before and after stir-
frying
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M VIP>1 B, 3R B2 48 5 0] T g 455 70 1) Bk % o 1
KK S F AR VIP> 1 H1 P<<0.05 i e T 40
TR & 3 22 55 A ge it 2 A= 145, LA log.FC o
PRARBR LA 25 R 56 P A T 5 (—loguP) AL bR
2l KL E (L 6) T Hh i 5 RO BT Y A, RS 22 A
BOMK . AR EoR BT S E A 54 Rk 2z L, AT
19 M & A A T B AR AL 10 Bk 2f il o0 i) & AR
il 2 A, 9 R LA o3 10 B B AE I B T
SR HIET i, 2 S HA G E L (P<0.05) , ink 2
JiR o R SIMCA 14.1 34X 197 F 540 AT ik
SO B AR AT IR AT, R IR PRI i PR
XA MRS, anE 7 R
4 itig

PESCERIGE , (0T 7 RS A 20 S
NEMBRZE EMIIRS B IS S5 iy, 54 60 Al
AL A Y15 20 53 2 TSR R UE™ . A B 58 1 UPLC-
Q-Exactive Obitrap MS Bk FE AN 17+ Kb il i J5 4k
2ERA A T4 AT , 72K Compound Discover 3.2 B 4:it
11485E , L mzCloud B4 % P24 3 70 HEMS OTCML

FPEZG 2021 4E55 32 4555 224



510 4 5 .
2 * Jhi
g o FEAE
| 84 ot L o TFER
6
1 T
| & .
2 1 .-
N
0 ¥
-1 -8 —5 —2 0 2 5 8 11
log:FC

E6 BIFFEFFUFERSSETLHALE
Fig 6 Volcanic map of the content changes of chemi-

cal constituents in S. alba before and after stir-

frying
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