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Abstract: Objective Based on the idea of Q-marker, UPLC-Q-TOF-MS, GC-MS and network pharmacology techniques were used to

establish a potential Q-Marker component library associated with the core efficacy of Zhangbang Aurantii Fructus with honeyed
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bran, in order to lay the foundation for exploring the establishment of pieces quality standards. Methods Chromatography separation
was achieved on an Acquity UPLC BEH C,g column (100 mm % 2.1 mm, 1.7 um), and eluted with a gradient of methanol-water
containing 0.1% formic acid. Data acquisition was carried out in electrospray ionization (ESI) under the positive ion mode, the
scanning range was 50—1 200 m/z. Ingredients in alcohol extract of Aurantii Fructus with honeyed bran were identified according to
reference substance, relative molecular weight, mass spectrometric cleavage rule and literature information; The volatile oil and
aromatic water was extracted by steam distillation and analyzed by gas chromatography-mass spectrometry (GC-MS). The inlet
temperature was 260 ‘C, the transmission line temperature was 250 ‘C, the carrier gas was helium, the flow rate was 1.0 mL/min, the
split ratio was 10:1, the injection volume was 1 pL; The program temperature was 70 ‘C for the starting column, 2 ‘C/min to 150 C
for 2 min, 6 ‘C/min to 240 ‘C for 3 min, and then 25 ‘C/min to 300 ‘C for 2 min. Mass spectrometry was identified by NIST08
standard mass spectrometry library to identify chemical constituents; Cytoscape 3.7.1 was used to construct a
“pieces-compounds-diseases-targets” network of chemical constituents and functional dyspepsia in Aurantii Fructus with honeyed
bran. Results A total of 55 chemical components were identified by UPLC-Q-TOF-MS, and 63 chemical components were identified
by GC-MS. Naringin, neohesperidin, eriodictyol-7-O-glucoside, naringenin, limonin, nobiletin, hesperitin, 5-hydroxy-
6,7,8,4'-tetramethoxyflavone, didymin, D-limonene, cymene, y-terpinene nomilin, (1R)-(+)-a-pinene, caffeic acid and synephrine can
be used as a Q-marker ingredient library for Aurantii Fructus with honeyed bran. Conclusion UPLC-Q-TOF-MS and GC-MS can
quickly and qualitatively analyze the chemical constituents in the pieces. The network pharmacology can predict the potential
Q-marker library related to efficacy of regulating vital energy and eliminating flatulence, and provide the basis for the establishment of
quality standards for the pieces.

Key words: Q-marker; Aurantii Fructus; Zhangbang; regulating vital energy and eliminating flatulence; target; network pharmacology

CORNE, RS AR AR, 2
Wz Il R i IEE . Rk ATESEER], (23
IIE R FHAIERIR I 75 2. AFeal AT U 92
BRAK, ZBTIRR 2 B B N7, BURSE “IR
PR B e R IR E e R IR
HAMSI AR F L TEMRr . IR T R0 2 554
s FA OB AR B AR B 258, R ARSI
Rz — P AR R A S S 2 ) DK R R R
PRIEEZ, FHREATHISCSRI R IAC, Bz H AR %
T AT BRI RATE, AR (B RN TR
FIEE SR, BRVESEZEA, DNARGE RIS Ml i Al (2
DRV R AR T 5 R R d i, M A
FEREHS 25 L O AR A 7K, FF ARSI BB bR,
SECT O BRI, R TR A E A
SO PRIt PR E ARG S AL TR TR
FRAKR” AHSCIISRBE Ry, X T B BN ST R T
AR A S

Brei bl 2o, RS2 e, (PEZG)
2015 FERR IRl R B R AR KR
FFEIROR (2 B Hds . BURBE R R IAT, Brzh
SRR 2 P RO A, BERCER il B R A T
KTy, S IREEE STy, AT M S BB SR
B B msh 1 BA — e WATER, Hh=EE
FHiE B E L R YERS sy . B AT Ll B S
P B AR A ROR A VR BRSO R, AN 4T

a2y “ SRR MR AL BRAh, FEMIIE
TR, AREEE kR S D # Al B AR 58 FR AL 22 53
PR BRI, e At (REZE) 2015 4EAR
HARFE 2 B B E PR bR L AR AR T i AR
RERFEME . FET BRI, ARSI & 25 F +
W P EREY” (Q-marker) H S NTE
50, £ UPLC-Q-TOF-MS 1 GC-MS Kl A
ST AR TP, FFRYE Q-marker B
TR A VIS P 2 A RS TR 5, R
FH X 246 24 B 2 g B AR ARG 2 i 5 IR B HE R
HEAT 70004, DU 1% H 3 2R ARG A% O DU
Q-marker, Y AR R EAR FE O B E bR
{HE B8 H Al

1 #Hl
1.1 &8

Triple TOF TM5600 % LC-MS Jii il (AB
SCIEX, [Ht# DuoSprayTM & T, 30A AIiAH
R, 7890B-5977A FAS I AL (FEE 2 HE4E
BHEA R A D, DB-5 A3 B41E 1 (0.25 pmX 250
umX30.0 m), AE 240 B+ 73002 —H 70 R
(MR -HE R 24X 3% EiEA R A7), FA1004B 2 Hy
TRV (iSRS ARARD, TGL-16B
B AR O (B =R,
GZX-9076MBE A! iR # i X T-HpAE (iR sl
BIRAFIEIT AT ), KQ-250E R MR ik



¢ £ % Chinese Traditional and Herbal Drugs 3F 50 % 25 19 # 2019410 A

* 4715 -

Vbl (RS AR AR, FWI35 Bl
BN, CREETTRITRHX AR AR, ZNHW Y
AR HR ERE (DU PR THEA R A RD,
Raytek Raynger ST20 ZL4MIEAX (EETEZRAF]D,
BRSO ER (T REITT R 8 TILAFD,
1.2 #%t

FAFE VL VS DO 1 250 A IR A w41,
ZEVLVE TR R 24 K 2 TR 2 M ) 2R L 28 TR
NEBZRBHEYIENE Citrus aurantium L. BT AR AR
B FE (iR Ras DI ERAR, fits
NY/T119), ¥ GLFEREERARAR, fits
M109).
1.3 RF5iKH

R R EF B RCER L HTRE RE R R (DY )14 4
v A AEIRHECA IR A F] 65 20 508 wkq16051305.
wkq15123105. wkql6041804, Jiis 743 =>98%),
S SR ARG R o 2 [ A 1) ) s AR B K TR
FF, #it5 BCTG-0709, FiE/r$=98%), f
R M EEE. REAEE. IR ER . B
T PR X R (S 5 9 1, 28 "TH-NMR ., "C-NMR.
ESI-MS %3¢, HPLC WEAR A —iH i &2 7 oA
KT 98.0%), HEE. M5, W [iigal, HEEER
AR (RED FIRAF], atrai k.
i KRR (E 2 ML 2= RA R A F]D, W&
IR = o
2 ik
2.1 R R R A
2,11 EARPGTIOMIR a7 AR S ) )
%Gl 0.5 HEIT KRG 5EEEES, B
MEAEA 50 CHE 1.5 h, BUHEER, 1 50 Hif, bR
g, B EEk. FEA 100 kg FEE 30 kg;
KINHER GBI SN E B, Fp N AR5, 1
YR RIRR AR, JF %R, o, R
7o 100 kg FHEEK 10 kg.
2.1.2 UPLC-Q-TOF-MS il HUE
BEBMRFU, AT 3 50, ERIU R
50 mg, MINHEE 5 mL, BT A RIFEIH 50 C
A R B HEE 30 min, HUH S 4 000 t/min 2514 R
B0 15 min, BCETEW, 0.22 pm RALIERRIET,
HIFEN
2.1.3 UPLC-Q-TOF-MS X} il 25l
KSR . Ml BR . EabAk. A
R MR EEE. REAEE. IR ER . B

TR R 5 me, TN AR T2 Sl e R
10 mL & A, RI7SE00 R S A A v R L5 %o e
il OGN R EERERE S, A &0 R
BV o KXot BE VA VRUCE T 4 000 r/min 251 R
L 15 min, FELL 022 um GUALPERRBE L, it
UPLC-Q-TOF-MS 434t

204 FERMIORE %8 (hEZm) 2015 HARE
FER M EE GEN 2204 FL), BUE BRSO
&, a3 50, MERIHm K S0, BT
1 L BRI, hiA 600 mL K FIECRIREE Fr, &
BeAf R PR E E, 126 30 min /5 NFASREL 10 h,
PR R SE IS T b B B RO R, U
JEIIANTE/KBRERANE BEOL,  F DI & Tk I ) A
1 g/L BIREFIEW, 22 0.22 pm AL IERE T, BI7S .
EAA TR IONER 6, FERARIRIRAE .
2.1.5 FFEKHIREL MR “2.1.47 T VAR EL
FiEKe R MIRAGER R R R EKZERUN T &
K, WEEEE TR 2 REER
PR, AR 3 GG, BERL
JE AT KRR EOE A, 4 0.22 pm fFLUENE
yEit, BIE IS HKALR. EERE S BN EE
BRI, AL T4 R R R &

2.2 UPLC-Q-TOF-MS ¥iERE&E %

221 (B F  Acquity UPLC BEH Cjg faifift
(100 mmX2.1 mm, 1.7 pm); RENFH 0.1% F R
K (A -0.1% R LHE (B), LS (0~10 min,
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% B~5% B; 24.1~28 min, 5% B),
PRFRALE 0.4 mL/min; #EiE 40 °C; HEFERE 2 pl.
222 RIS ESI EFUE, EIEEFEATR
LR . TS Ny AR 10 L/min, TESIRE
325 °C, fRIVRIEE 350 C, RIPEMAFRE 10
L/min, ZAL88E 1) 275.8 kPa. 1F B T T miHg
L 500V, BAIEHIE 4kV, FHVERE m/iz 50~
1200

223 HdERgE XA eE! el &k
M (CNKI. SciFinder. Chemspider. Web of
Science %) #ATRI R, LW H 81 MiLEY)
BOHE R, BV ARENAEM AR, T AL
PS4 JE B R AR eI AR A 2 o A e . B ARE
T2 By BE JE SN Peakview 2.1 TAFHGf) XIC
Manager B b, FEE5-GA R 4 9 Floo fE S )



* 4716 °

¢ £ % Chinese Traditional and Herbal Drugs 3F 50 % 25 19 # 2019410 A

TR RIS S, AT 5

2.3 GC-MS HUER&E A

231 SAHEIEFME MR DRSS 260 °C, fRiZR
IRE 250 C, A NEA, AHARE 1.0 mL/min,
SYEE 10 01, HEREE 1 pL; FEFETHE NG
70 °C, PL2 C/min J+Z 150 C, {£FF 2 min, LL6
‘C/min F+ % 240 'C, &% 3 min, FLL 25 C/min
F%300 C, fR%FF 2 min 545 K.

232 ik ey AN & B R
(ED, HW-FREHERER 70 eV, BFIRIEE 230 C,
DL 34.6 V, HER 2 500, f5iEEsH K 1.388
KV, WURATIREE 150 °C, m/z 10~650, 3% 4.45
W/s, BB R,

233 HHERE  FREEIZ NISTOS Arik i i i e
KRS S E RS, FF LA TR — ik R %
RS FRIAFGS 5 1

24 5S5ngEMiEAA R (FD) 858 E (GAS).
EKHIE (SS) BIXIE

2.4.1 JEMERATACEE K4 e BT R PR AT
N mol2 L%, F A DISCOVERY STUDIO #X
1, W /NrF 718, /N FRER S/ LS,
X AT R A M

242 GEMERERE SR R PubChem %
e, R R 2R 24 I O e Sk AR AL S A A
Canonical SMILES #% X, ¥ SMILES #& {305 A
Swiss Target Prediction *F-f5, WEJEM N “homo
sapiens”, TRIALA V) BT CEHE 2.

243 FERAHKHEEANAE 45 IREETH A
FRPAL, 3B GAS A SS VE BRI THE M. 1
PDB #i# % Chttps://www.rcsb.org/) 1% 2 T~ %k
GAS. SS HHME G ®KEEW, FANKMF
DISCOVERY STUDIO, F|H macromolecules bk
f) clean protein Djfg, MIBREEE B 4549 BIK 3+,
e a7, By HERA ., € XEEAA
AR F, SRR T TE A8 B BRI T
TR R 48 . R R AR A 5 5 TR
R PR R AT TH B, 19 2 13 07 MR A 22
(RMSD) 1 #5/NF 0.2 nm, U358 B s P 1100 2 19 45
FATEE, AT RN

244 B S5xRBEEEAXNE FH DISCOVERY
STUDIO H Define Site ) From Receptor Cavities
B, FHZAP AT RERI45 G 547, 7E LibDock 5
AN, b EERCORHIENE AR A, DARE

HENWITESS K, EW RIS AT, IF
PL LibDock Score BKiATT 7 ok Hidk 47 vF 40, LA
LibDock Score N AN FaH5 -

245 TR INE AR EdE,
1%+ LibDock Score=100 1E A HIME, Ik SRS
AR E AR AR, EEY 15 FD
AR S AR RUOR A S M E PR 48 AR
2.4.6 R CEO-EE AU ARG DAIRIE R
G IR R SR NI R, S8 B Cytoscape
3.7.1 HEE “RC-RE ALY WS, TERGEES TR I
Z WA EAEH R RN E], 12 Tools I~
Network analysis 115 AH G P26 244

2.4.7 WEMRE A DISCOVERY STUDIO %k
4, BSUEFTIEET) GAS. SS #EEAME & ks
MR OEE, THERHEE AR R 5 5 AR 2 1
R R RMSD 18, 41 /T 0.2 nm, MIHE
HZAHE 7 AT 58, FD AHOGHR S 1 A H RMSD {H
WK 1, SSRERYIPrEFEERSWTE, THT S
T AL I

#1 FDHEXELEFKRE RMSD H
Table 1 FD-related target proteins and their RMSD values

HH 2R PDB %5  RMSD fH/nm
GAS gastrin Swrj 0.167
SS somatostatin 30e0 0.138
3 $#R

3.1 UPLC-Q-TOF-MS D4 EHER

R % B AR T Ak 22 gy, TR S 4
T2, Bl & LB s e T Tk, I8 51
PATE . B A 200 SR AR S e AT A I,
EIEE PR TR RS EREMERE, Huk
PRIE B AT 5 400 18id Peakview 2.1 T
VESEXS H bl & i AT SR IAIL D, FF45 6 hh Bz
HEE 9 Mot HE G ) OR BA I TR R S 15 6L, LSS e 3
ISR 55 MEERY . BETRERLE L, d
VIVEANE B LK 2.
3.1 AR R AR5 I 23 b

2 5% (1 =0.87 min) 7L IF & FHAF R
T B IS EIRFEILHE, 7T 30N CoH;sNO,y, H
PR B TR BT AT 9 5 S S MO IR — B, i b
W hy 3 Ak

9 FiE (1 =5.38 min) 7F IF B FHIx0 NS
DT BT EAEEINES, 4T XN CoHgO5, HiAR



¢ £ % Chinese Traditional and Herbal Drugs 3F 50 % 25 19 # 2019410 A

* 4717 ¢

0.879

10 12 I? 16 18 20 22 24 26

C

0 2 4 6 8

10 12 14 16 18 20 22 24 26
t/min

6.409

0 2 4 8 10 12 14 16 18 20 22 24 26 0 2 4 6 8 10 12 14 16 18 20 22 24 26
t/min t/min
6.910 E F
7.158
: . : A 2 " . - . :!v " - . . . .
0 5 10 15 20 25 0 2 4 6 8 10 12 14 16 18 20 22 24
t/min t/min
G H
7.525 14.690

10 12 14 16 18 20 22 24 26

0 2 4 6 8

10 12 14 16 18 20 22 24 26

t/min t/min
1 J
15.630 20.694
|
\
M, A
0o 2 4 6 8 10 12 14 16 18 20 22 24 26 0 5 10 15 20 25
t/min t/min

A-EFPGE B-FIM C-IBIEARE D-MEFT  E-MUKTE FREE GHBAE H-IBRER RER J-BEh A

A-Aurantii Fructus with honeyed bran B-synephrine C-umbelliferone D-narirutin E-naringin F-hesperidin  G-neohesperidin H-nobiletin  I-

tangeretin  J-auraptene

1 EFARHfRREMBREEFRE (EBTEREN)

Fig.1 Total ion current chromatogram of Aurantii Fructus with honeyed bran and reference substance in positive ion mode
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%2 UPLC-Q-TOF-MS £35S BEHMFPHUFRMER
Table 2 Identification of chemical constituents in Aurantii Fructus with honeyed bran by UPLC-Q-TOF-MS

8 f/min LAY HFR MHH] (mh)  BE(X1079) BT MSIMS
1 085  WREIHHMK Cy5Hy05 319.15213 -5.8
2 087 ¥k CoH 3NO, 168.101 98 -1.0
3 141 N-FER CoH;3NO 152.10727 18 77,041 5, 91,055 9, 103.055 8, 121.065 3, 93.071 5, 51.028 0,
65.0422
4 150 KFEFM C,oH;sNO 166.122 92 17
5 396 MERR CoH0, 181.049 39 -0.8
6 420  BAF CyHy0)s 595.166 03 05 325071 3, 379.081 8, 337.071 3, 457.111 4, 439.102 6,
481.113 2, 294.053 6, 449.027 4, 287.038 6
7 471 HAEF CyHyOy 439.123 49 0.9 151.039 4, 169.050 1, 295.081 3
8 47 MEER-4-EERE CyuHi04 743.239 85 0.7 85.030 4, 195.028 6, 273.076 5, 315.086 6, 401.122 8
9 538 QIRAEAREE CsHe0; 163.039 42 28 77,0412, 107.041 2, 79.056 3, 91.055 7, 119.049 1, 163.038 5
10 5.56  FILER CyoHy04 195.065 23 0.2 89.040 7, 117.035 1, 145.028 7, 134.037 2, 149.061 0,
177.054 1,78.048 9
11 575 HdbEEEA CyH3045 597.181 99 0.9 289.0717,153.018 2, 195.029 3
12 576 EEB-1-0FE T CyHy0y, 451.123 88 0.8 163.039 3, 145.028 9, 307.082 2
13 501 FERT CyHy05s 597.18191 09 289.070 5, 287.055 6, 153.018 1, 355.082 1
14 614 BHE S-OFERE CyHy40y; 465.13949 0.7 153.018 4, 177.054 4, 303.086 1, 179.033 9
15 638 M R-7-0-Hih =R Cy3HinOp 743.239 85 0.7 273.0769, 153.018 7, 315.087 0, 417.119 5
16 642 MiEEERH CyHy044 581.18701 09 273.075 1, 153.017 9, 263.054 4, 339.086 0
17 643 3-RES6T8IANTEAEER  CyHu0 419.13493 3.0 195.029 0, 245.044 9, 263.055 5, 273.076 6, 165.018 4,
147.044 1
18 674 BB CyHy014 579.171 21 0.6 271.060 6, 271.748 9, 271.892 4
19 677  EXE 4T C7Hy,04 315.086 65 11
20 678 HIEH CyH3014 581.18701 0.9 273.075 4, 153.018 0, 195.028 7, 263.055 2, 285.076 0,
85.0300
21 679 Hh(H)BCAE-7-0- R CyHy04 43512922 15 273.076 3, 153.018 8, 147.044 5, 195.029 2, 273.376 7
2 713 BEE 1-0H%RET CyHy0y 465.139 49 0.7 153.018 8, 177.055 1, 303.086 6, 197.034 2, 145.028 8,
303.401 8
23 716 fEH CysH3,015 611.19749 0.5 303.086 1, 195.028 6, 303.402 6, 449.144 4
% 718 HEEHES g CyHuOn 773.250 01 0.5 303.087 3, 153.019 4, 345.097 0, 465.141 7
25 752 Wil CosHi01 611.19749 05 303.085 9, 195.028 3, 153.018 0, 263.055 1, 315.086 3,
369.0967,413.123 1
26 173 BEE 7-0-B-DAEIFET CpHy0y 465.139 49 0.7 177,054 4,153.018 4,303.086 1, 145.028 8, 179.033 9
27 8.08 R AR CysHi0s 261.11230 0.6 131.049 2, 189.054 5, 103.055 1
2 809  fEEANEKEND Cy5H;505 279.122 80 10
29 810  43-ZHMEEER CyHsO; 189.054 97 10 77.041 1,103.0550, 131.049 3
30 999  FREL CysHi,0y 595.202 64 0.9 287.091 7, 153.018 4, 195.0289, 263.055 3, 85.030 6
31 1041 HRRTE CysH301 595.20271 0.9 287.091 7, 153.018 4, 195.028 9, 263.055 3, 161.059 8,
353.102 8, 85.030 6
2 109 MEE CysH;,05 273.076 36 1.5 153.018 2, 147.043 6, 273.075 3
31189 BER C16Hy404 303.086 55 0.8 153.018 8, 177.054 9, 145.029 1, 179.034 4, 89.041 2
¥ 1269 HFEHARE C13Hs0y 217.049 62 04 202,026 8, 174.031 7, 118.042 6, 146.036 6, 217.050 5,
90.048 6
35 1282 O T-HEIEHEEAELE  CoHuO, 315.159 49 13 163.039 4, 91.056 1, 135.117 4, 107.050 7
36 128 DRE CygH,405 333.170 05 0.9 163.039 4, 135.117 6, 153.128 3
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%%  f/min LAY AFR MHH (m2)  BE(X1079) W T MSIMS
3 1288 CoHy0y 49122774 09 161.060 0, 369.208 3, 175.075 0, 367.191 1
38 1311 SEFIGEE ColOs  389.12369 20 331081 0, 313.070 7, 356.089 1, 389.123 4, 341.065 9,
359.076 4
39 1344 BENE CisHig0s 26111245 0.6 131049 4, 189.054 7, 103.055 3, 159.044 2
40 1353 ECERHEKHK CHpOs 47321758 09 161.059 6,427.212 1,369.206 9, 473.217 7, 341.211 6
4 1368 B CyHy0;  373.12889 26 343.080 5, 297.074 7, 325.069 8, 344291 1, 343417 2,
2110232
£ 1401 R CHyOs 47120173 10 161.060 4, 425.195 1, 471.199 6, 213.091 9
8 1441 MR CyHyOp 53323866 1.4 161.060 1,369.207 8, 533.240 5, 187.075 8, 351.193 6
41469 NIFEE CuHpOs 40313893 16 373.091 8,327.085 6, 355.081 0, 330.073 5, 388.114 9
45 1494 KM CyHy0y 51522779 19 1610602, 515.228 6, 205.050 1, 215.107 2
46 1520 356783 4-LHEMER CoHyuOy  433.149 60 23 403.101 5, 385.091 2, 433.148 9, 403.467 4, 403.942 1
471537 SRA6TSA-TREEER  CoH0,  359.11340 24 298.0849,359.113 8, 343.082 9, 344.090 6, 162.068 5
48 1553 Mg CyHpOy  419.13400 30 389.085 6, 361.090 6, 371.075 6, 346.067 6, 419.133 1,
331,044 1
49 1563 HEE CoHy0;  373.12889 26 343.080 0, 357.095 6, 312.097 7, 373.126 7, 315.085 4,
153.017 4
500 1625 EWIGEE CoHyOs  389.123 89 20 359.076 8, 341.066 3, 389.123 5, 356.089 3, 197.008 8,
169.014 1
51 1629 3-R%k457-—RELH CisHigOs 33111786 0.5
5001750 fERER CiHO; 20303433 22 147.044.0,91.055 7, 131049 3,203.033 6, 119.049 4, 65.042 2
55 1751 REGIHE CiHi0s 27109693 16 147,044 3,203.034 2, 131.049 5, 159.044 2, 91.055 6
542070 BEHAE CHpO; 29916455 13 1630390, 107.049 9, 91.055 6, 163.370 1
55 2166 HEMEE CoHs0 41538967 -69 319302 5, 336327 9, 301.289 7, 69.072 1, 336.360 3,

142.160 4, 415, 4 069

FLAR BRI (R A BT 14T 9 5 B 2o I — 3, PRt
HEWT RS B3R

54 F& (1 =20.70 min) 7£1F 5 7 N3G
H15rF B PG EITRE, 773N CloHpnOs,
HAR BRI [R) A BT 147 9 55 08 Bz b P B et R o — 3
5 LG HE BT g B8 R i PN T
3.1.2  HRHE TS EARE A SCER 2 I b

35 (g =1.41 min) 7E—LFIEHES T H T
W& H m/z 152 [M+H]', T B H AN 57 i &N 151,
LR FEVLHC 73 1 XA CoHsNO, 4% 5t it Hh A7 72
m/z 121 [M-+H—CH;sN]", m/z 91 [121—CH,0]",
miz 77 [91 —CHa] 25 B 7, AR AR SClkapiE!™,
A HERTZ A A N-F R RS i

6 Tl (1 =4.20 min) 7E— R IEHES F 51
Ry m/z 595 [MA4-H]", Wi B FARXT o> F i ol 594,
CEHHR IS IE 7 3 ON CosH30015, TS A7 7E
m/z 449 [M+H—rha]", m/z 287 [M+H—rha—glu]"
ST BT, AR SCHRIRE TR HE W Z AL AN 2

ES

751 (g =4.71 min) 7F—ZJRPEHED T 5+
IS m/z 439 [M+H]", B HAH XS 47 i & 438,
I EE VLG 231508 CooHpnOyy i
TE1E m/z 151 [M+H—CsH206]", m/z 169 [M+H—
CoH,O7 R A B 7, 5 Cirios ! 4 —
B, MU R

8 FI§E (g =4.72 min) 1E—ZJRPEHED T35+
WA m/z 743 [M+H]", Ut BH HARNS 737 2N 742,
R R FETLRCH 31 0N C33HunO190 TG E A
WA m/z 195 [M+H—548]", m/z 273 [M+H—
4701°, m/z 315 [M+H—428]"%%, MR ok em!™
ATHERT A B 2R -4 R

10 S (fg = 5.56 min) fE—ZJREHE T8
TR miz 195 M+H]", SEIHAEXN > THREN
194, ZEHE VLA 4> 150N CioH 1004, — 2515 H
TF1E m/z 177 [M+H—H,0]", m/z 149 [177—CO]",
m/z 134 [149—CHs]", m/z 117 [177—CH;0H—CO]"
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SR RES T, AR SCHREE TR HE T AR B -

11 5 (tg = 5.75 min) A1 13 S 1&g = 5.77min)
(5T AL, R ol i e J9 5 FE WS AN, 7E—
R IEHES> T8 Ty m/z 597 [M+H], Ui B HAH
X F A 596, SEHE EETTAL v K0 2 Fl sk 43 1)
53N CyH01s, ZRFUEHAELE m/z 289 [M+
H—rha—glu] S5/ A B 1, MRS SCERER Hxt
A DA g I 11 FHE 13 43 3 AR b 36 SE R i 2L B
WH .

12 50§ (g = 5.76 min) £ —HFIEHEDS T 5
TN miz 451 [M+H]", HHELAAN S TFRERN
450, SFPEFEILE, 751N CuHpOy, R
PR TELE m/z 163 [M+H—288]", m/z 145 [M+H—
306]", m/z307 [M+H— 1441280 81, 530k
B b 2% B - 7-O-H B E B, M
T3 -7-O-%61 % HE 1

14 5% (fg = 6.14 min) TE—F e 15
TUEN mlz 465 [M+H]", UEHIELAN T REN
464, ZHFEFEVLEC AT 514> T 20N CoHpyOr 2
JFREAEAE m/z 153 [M+H—321]", m/z177 [M+H—
2881 SETE ST BT, MRAE SCRREE! T, AT AR
# 5-O-HEBEE .

15 5U& (1 = 6.38 min) 7E— IS HED T 5
TUEN m/z 743 [M+H], ULHILHX 7R EA
742, LEHE EUCEC A F1 5§ 30N C33HypO9r 2K
JRRERAELE m/z 273 [M+H—470]", m/z 153 [M+H—
59017, m/z315 [M+H—428]" BT, BRI
RREHECY, ATHEWT A R -7-0-H i = .

17 50§ (tg = 6.43 min) fE—HFIEHED T
FUEN m/z 419 [M+H]", WA HAMX 51 &R
418, S HE VAL T AT CyHpOy, —
RFAE P AEAE m/z 195 [M+H—224]", m/z 245 [M+
H—174]", m/z 263 [M+H—156] 258 7 51, HR¥E
SCHREGREY, TR 3-$60E-5,6,7,8,3" 47N HIAR
BT .

18 5§ (1 = 6.14 min) 7E—HFIEHEDS T 5
TN miz 579 [M+H]", UHHELAAN ST REN
578, ZHHE FEVLEE AT A4 F N CosH30014y 2K
[P AEAE miz 271 [M+H—rha— glu] &5 A 5
Ty GCERIREP T B B S N RS
P o

21 Sl& (g = 6.17 min) fE—F ik HED 15
TN mlz 435 [M+H]", UHIELAHN ST REN

434, ZHFEFEVLEC AT A AN CyHp0p, —
TR IERE V&N miz 273 [M+H—CgH,00s]", 1R¥E
SCERECHRRY, WA AR ) BOIE-7-O-RRETE

22 FU& (tg = 7.13 min) fE—ZFiEHED T2
TUER miz 465 [M+H]", BEEHHAX 2N
464, ZEEEFEICE AT A H 075 08 CpHuO0y, —
R ERE A IE Sy BN miz 153 [M+H—162—150]",
m/z 177 [M+H—288]", m/z303 [M+H—162]", 5
SCRRIRAEN IR R 2 7-O- R AR — B i A
P 2 7-O- T &I HEET

24 FU& (g = 7.18 min) {E—HFIEHEDS T 5
TUERN miz 773 [M+H]", BEHEM S FRERN
772, GEHEEICE AT E0 5 F XN C34HauOnr 2K
JF R HE P WG AEAE m/z 303 [M+H—470]", m/z 345
[M+H—428]", m/z 465 [M+H—308]"%, 5C#k
o T ep B R R B W N B
BEIERE 1

26 5% (tg = 7.73 min) fE—HFiEHED T
TUEN m/z 465 [M+H]", M2 THREN
455, ZHIREILHL, 4313508 CpuHpOrr R
TR WG AEAE m/z 153 [M+H—312]", m/z 177 [M+
H—288]", m/z303 [M+H—162]", R ks,
A HEWT RS R 7-O-B-D-H % HEF

27 S (fz = 8.01 min) FE—ZRIEES T
TR miz 261 [M+H], BEBIHAG 4T HEN
260, LEHAEEILHEL T3 0N CisHigO4 2R
HIEAE miz 189 [M+H—4H,0]", m/z 131 [189—
CH,O—COT WA B T, 5 SCHkabos > 28 i
WHBE S, WHERT N 08 R R

29 FU& (fx = 8.10 min) 7E—ZFiEHED T2
TUER miz 189 [M+H]", BEEHHAN > FREAN
188, &A¥E UL 701N C \HgOs, 2Rt
FAE m/z 131 [M+H—C,H,0,]", m/z 103 [131—
COT™ Z5WE BT, ARAR SCERARIE T RT HEWr ly 47,5/
—EAMEIRER

30 FU§ (tg = 9.99 min) 7E—H LMD T 5
TUEN m/z 595 [M+H], P HAMX 2 T HREN
594, ZHFHFEILHL > TN CogH3qOyr LRI
HHAEAE m/z 287 [M+H—308]", m/z 153 [M+H—
4421°, miz 263 [M+H—332]" %M &1, S53CHk
EirS R S M=t R € S E N R =

31 5§ (fp =10.41 min) 7E—ZFIGHED T2
TR miz 595 M+H]", EIHAEXN > TFHREN
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594, LEHAEEVLHE 7N CusHyOnr IS
HHAEAE miz 287 [M+H—308] &/ 1, 53k
B MR L MO A MG .

32 Fg (g =11.09 min) 724 i rh 3RS
W T BTN miz 273 [M-HH], B HARG 45
BN 272, GHEREILE YT CisHpOs, 25
WeHAELE m/z 153 [M+H—CsHgO]", m/z 147 [M+
H—CeHoOs]"» m/z 119 [M+H—C/HeO4] 0 H 551,
ScikapaE! I i g, R AR R K

33 SU% (g =11.89 min) 7E— L HIRIGH
W B T8N miz 303 [M+H]", B HAX 77
RN 302, ZHE VTR AT A4 130N CieH 1406,
TRFAE R ELE miz 153 [M+H—CoH,00,]", m/z
177 [M-+H—CeHeOs] &R 81, 5 3ciffiia!”
HRs R R — 3, MOEWTRE R

34 5% (tr =12.69 min) 7E—%HFitH IR
WY B T8N miz 217 [IM+H]", BB HA XS 21
i 216, LEHEFEILELIL 7> 72 0h CoHO04r =
R P AEAE m/z 202 [M+H—CHs]", m/z 174 [M+
H—CH;—COl" ZW A 87, MR crk sl 4
W7 o IS

35 FU% (g = 12.82 min) 1E— itk 345 1)
W BT8R miz 315 [M+H]", BB HAEX 47
N 314, s FEVLHC AT 5145 1208 CioHxnO04,
TR TG AEAE miz 163 [M+H—152]", m/z 135 [M+
H—180]", m/z 107 [M+H—208] 45/ 551, 4R
BREHECATHEWT 6,7 IR T- B AR S R

36 FU& (1 =12.83 min) 724 it rh 3RS
W T B T8N miz 333 [M+H]", B HAX 21
N 332, &HFEEILE 120N CloHouOs, —
R HAEAE m/z 163 [M+H—C,oH50,]"5 m/z 135
[163—CO]", m/z153 [135—COJ 251 8 1, R4
SCHRIRE TR HE T A T R

37 SU& (tp =12.88 min) 7E— il HIRIGH
YD T T8 miz 491 [M+H]', i BH H AR 15
TN 490, ZHAEEILIC TN CoeH3a00r 2R
W IEAE m/z 161 [M+H—330]", m/z 369 [M+H—
12217, miz 175 [M+H—316]" WA B 1, 5 3CHkRk
117 sudachinoid A —%%, #3EWT 9 sudachinoid A«

38 Sg (g =13.11 min) 7E—Z&JF i h 3R
WY B T8N m/z 389 [IM+H]", 1B HAXS 2> 1
JFiE N 388, A EVLAC /TN CyHpgOss
KR P AEAE m/z 341 [M+H—2CH;—H,0]", m/z

359 [M+H—2CH] S BT, MR Sk B
AIHEWT A 5-25 B IBRZ %

39 S (g =13.44 min) 7£— 2R i tF 3R
W T B T8 H miz 261 [M+H], B HAX 21
BN 260, ZHPEEILHL T35 0N CisHig04 —
KT HIELE miz 189 [M+H—C4HsO]", m/z 159
[189—CH,0]", m/z 131 [159—COJ %6/ Fr 81, 5
SCHRARGE bR B A s — B, T A R I

40 FU& (g =13.53 min) E— 1% 3R 1)
HED T8 TN miz 473 [M+H]', U8 HAHXT 291
BN 472, SEPEEILEL 130N CeHi0g,
iR P AEAE m/z 161 [M+H—C gHa505] 5 m/z 427
[M+H—CH,0,] & 8T, 5 Ckfig™ %
LR VE RS, WOHEWT N 25 LKA

41 FI¢ (1 =13.68 min) 7E—ZJH it HH RIS HITE
ST ETIEN miz373 [M+H]', BB ARG 1
N 372, SR FEILEL TN CoHgOr 2RI
HAERE miz 343 [M+H—CH,O] &5/ 851, 530k
B I FHAE R R, ST A TR S .

42 FIE (g = 14.01 min) E—H %3R4
WD T B TR miz 471 [M+H], 3B HAX 221
N 470, ZEHEEVLHL 5T N CusHzo0s —
RGP AELE m/z 161 [M+H—C,¢Hy,06] 5 m/z 425
[IM+H—CH, ] 55 B 7, 5 3CidE > g
R, WMIERCNITEE R

43 g (g = 14.41 min) E—H % 31
WS> T B T m/z 533 [M+H]", A AR 21
AN 470, 2B PEVGHL 7§ 30N CogHi60100
KT P AELE m/z 161 [M+H—C,5Hy505] > m/z 369
[M-+H—CsHsOe] 5 1 B T 15 3CHRRIE ™ b i
KARER— 5, MOEWT KRR .

45 58 (1 =14.94 min) 1E— 50 H3RAF)
HEZ> T B T8 9 m/z 515 [M+H], 3B HA X251
BN 514, ZEPEEILEL 130N CsHya09,
PR P AEAE m/z 161 [M+H—C gHy05] 5 m/z 515
[M+H—OH] 25 H 81, 5 S0k IE > i i K AR
—H, HE IR R AR

46 S (fp = 15.2 min) fE—ZR P3RS H
HEY T8 T8 m/z 433 [M+H]", BLEHHAXT 1
B 432, SEFEFEILEL T 30N CpuHay0o,
2 iR T AEAE miz 403 [M+H—30]", m/z 385 [M+
H—48] WA B 1, 5 CkRkiE! 1 3,5,6,7,8,3" 4"
LRI — 8, MR 3,5,6,7,8,3,4- L
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ATE TR o JRSHAEAE m/z 131 [M+H—CO,—CO]", m/z 119

47 & (g =15.37 min) E— % 315 1)
W T B T8N miz 359 [M+H]", 1B HAX 21
N 358, &HFEEFEILE 120N CoHig07 —
T HAEAE m/z 298 [M+H—61]", m/z 343 [M+
H— 16 45 BT, MR SCBREHR > T HE W A 5-
F23-6,7,8,4"- DU F A8 1R i

48 F& (tp = 15.53 min) 7E— LRGSR
W T B T8N miz 419 [IM+H], BB HAX 2T
N 418, ZHFEEILE 712N CyHn0g,
RFREHAEAE m/z 389 [M+H—2CHs]", m/z 361 [M+
H—58]", m/z371 [M+H—48] S5/ B 1, 53k
B! b R wE K B, WO R R

50 Sg (g =16.25 min) {E—Z R i P3R4
WY B T8N m/z 389 [IM+H]", 1B HAXS 2> 1
JFiE N 388, A EVLAC /TN CyoHpgOss
RFREPAELE m/z 359 [M+H—2CHs]", m/z 341 M+
H—2CH; —H,O]" &/ B 7, 5k g %
BB B 3 — 3, WCHEIT A 25 )R R %5

52 5% (g = 17.5 min) 7 —H G HHRSH
W BT8R miz 203 [M+H]", BB HAEX 47
N 202, L8 FE LR 10N C 1 HeOyr 4

[M+H—3CO] S/ 3T, 5 B> e
B8, WAERTONIERE ) .

53 5§ (fp=17.51 min) 7R PR K
W T B T A m/z 271 [M+H], B HAX 25T
FiEmAN 270, SEPEEILHL T3 0N CisH1404 —
RFREFIEAE m/z 203 [M+H—CsHg]", miz 147
[203—2CO]", miz 159 [203—CO,]", m/z 131 [159—
COI % B 1, 5 CmrikiEl b kATl 2 —
B, MOHEWT A R BRAT I R
3.1.3 ZFMEEN  HAUEWot e R
AL, BB TR R SRR, E TR
KA. FERERE 3 RE, WINEDELE
TEMYRR IS, AP Ry o L Hpoil iy 25 2 B 2
PARRIER S, TEAE N & 2 RIMAER M AL
gy, N-FROEP G2 A s R (M ARR Y E R, BT BRIR
TR I sy, H IR R sy (1 s e Fr 4
FRIBARRHIE B 2., AR SIS0 XX 19 PR B o
TR AR EARAT T T, SR E 2. 3.
32 GC-MS 7 ¥EEER

22 NISTO8 itk o it 12 e Aor 2% 26 AR AR ST 48
MG E KPRy, SRR, R e

153.018 2
A B
147.043 6 79.056 3
. : 91.055 7
67.0210 119.048 5 119,049 1 163.038 5
‘ 153.3383 273.075 3 | ‘ |
I ISR T TUPUO N - l. . \l.u 1 J I
100 150 200 250 60 80 100 120 140 160
miz miz
c D
77.041 5 89.040 7
117,035 1
91.0559 103.0558 145,028 7
| 134.0372 149,061 0
93.0715 121.065 3 78.048 9 19,
AL | bioss3 177.054 1
I_I 65.0422 ‘ H g
" J . ot | [+ uills i K. Y R T W
60 70 80 90 100 110 120 100 150

miz

miz

AWM E B-JEHENEE  C-N-FEBSIZ D-FI#RIR, TIH

A-naringin B-umbelliferone C-N-methyltyramine D-ferulic acid, same as below

B2 EBHREPBALENSHIRIEE

Fig. 2 Mass spectrogram of some chemical constituents in Aurantii Fructus with honeyed bran
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D

B F RS R RERARIR TR

Fig. 3 Pyrolysis pathway of some chemical constituents in Aurantii Fructus with honeyed bran

48 Flpl sy, HAEAEIEIE 25 Py B 11 P Bk
SALED T R, DURERZE. BEIS. Wik, HAhkMk
HEUE P R KPEE S 20 B, HAaHE
Wik o Fh. BREAE S R, HAhRIL A 2 Fh,
DL B, RS, FES. MR 1 . BB TRE
Jekar g ey WL 4. 5 3.
33 5 GAS. SS EAMIELER

5 FD IR IT #0545 GAS. SS {5 5 2 45
RE/R, £ UPLC-Q-TOF-MS 1 GC-MS % 5& 15
B N8 MeEWI, H 14 MEA I LibDock
Score =100, 43 AN X5 -7-O-F & W . Al 7

A

10 12 14 16 18 20 22 24 26 28 30
t/min

.S R NEER. BREE. Fibk. &
KR, 5-F2Hk-6,7,8,4"- VU H AR JE B R . A KUY
WIHERR < (1R)-(+)-a-JR M5 D-FriEH s (B AE4E
y-FAME, ER 5 GAS. SS AW EAF KT
WISEAN g, HENRT Re N B ERAR e R R
i ” VR B B IEE RS ol Fe AR A B
F 4P im P, T DL DU PR U 8 3 11 M LA
F B KB R SR IR AN 7 T E RS, Wik f 3
5 SS fEHE T sigma A AH EAEH, TH GAS
R U0 3 R ol R 7 A A A PR AR A EAE
M, BAALES.

B \

10 12 14 16 18 20 22 24 26 28 30
t/min

4 6 8

AP B-FEK
A-volatile oil B-aromatic perfum
B4 EHFATELHNTEKSETR

Fig. 4 Total ion chromatograms of volatile oil and aromatic perfume from Aurantii Fructus with honeyed bran
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R3 EBERARELENEEKUERSREANEE

Table 3 Chemical constituents and relative content of volatile oils and fragrance water in Aurantii Fructus with honeyed bran

%5 tx/min WamaHn AT X
g K

1 625  (IR-(+)-a-Jk CyoHys 0.68
2 676 B CyoHys 0.03
3 748 B-UEME CioHyg 0.93
4 775 B-AHEM CioHi 141
5 819 oK CyoHys 0.09
6 844 ol CioHyg 0.53 0.45
7 9.06  D-FFEENG CyoHg 66.75 79.60
8 9.18  [A4AER CyoHyg 3.17
9 9.62  y-FAUIKE CioHyg 16.98 12.13

10 1001 o-F3E-0-[4-HEE3- IOk 2E) PR L0 R CioH150; 0.07

I 1000 S CyoHyg 1.09

12 1043 JEITRE CioHi50, 0.19

13 1055 FiEREE CH0 1.72

14 1245 (-)-4-H CioHis0 0.56

15 1284 o-FAVHEE CyoH1s0 0.57

16 1343 (IRSR)-rel-FfriiE CioHi0 0.03

17 1455 HEB CyoH140 0.13

18 1533 AT CisHy 0.09

19 1579 o-mTESE CisHys 0.01

20 1593 REEfRE CisHy 0.01

21 1599 1.23.44a,5,6,8a-)\&-7-F3-4-T FF FE-1-(1-F FE 2. 30) 2% CisHys 0.04

2 1628 XURKIREM Zf CisHa 0.08

23 1646 (1S8aR)-1-5 P-4, 7-HIE-1,2,3,5,6,8a- 8 A2 CisHy 0.16

U 1784 HEE CysHy0 0.06

25 1792 2-(6,10-— FIH-2-I2[4.5]58-9- 1) 5 -2-E CisHaO

26 1805 o-HEREINRE Ci5Hy0 0.03

27 1837 3-FdE-2-MEngHR CgHsNO;

28 1845  6-isopropenyl-4,8a-dimethyl-1,2,3,5,6,7,8,8a-octahydro-naphthalen-2-ol CysHy0 0.03

29 1994 KHE: C1eH30, 0.01

30 2326 9-S-HBAL-N- CEBEEAOKALEE CysH3NOg 0.08

31 626 (18)-(-)-a YR CioHis 224

32 776 (18)-(-)-B-k M CioHis 247

331123 3 CyoHis 0.01

34 1489 L-Frigf CioHi 0.18

35 1515 5-FREED-(1-FJE 20 00)-4- - 1-BE R TR C,Hy0, 0.01

36 6.08  WIR[3.1.004-F - 1- RO HEARTED 0.60

37 775 SORB.1.0]4-HR-1- R E-2-O0 CioHis 229

38 8.08  WUIR[4.2.0)-6,7-— H kL 0.01

39 1138 (DA trEs CoHy0 0.02
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t% g
g3
X E > EE/%
G fr/min (A EAs AR — —
BRI FiEK
40 1175 1-FH4-1h-1-05-2- 3R O -0-4- 12 CioH;60 0.03
41 1191 7,7-ZHED-T R EE-ROR2.2.1) B8 CoHys 0.02
) 1315 HAkER R C,HgN,CIH 0.02
43 1348 FHEE1 CoH;40 0.06
44 1407 (+)-4- 24 CioHys 0.02 0.46
45 1420 KR CyH,,0 0.05
46 1550 (Z)-B-& AW CysHay 0.22
47 1611 [S-(E,E)]-1-FHE-5-T7 B AR-8-(1-F A 2. 06)- 1,6-FR 38— s CisHy 1.28 0.15
48 1669  FKEFEG CisHay 0.01
49 1685  o-& & Wk CysHy 0.01
50 1698 1-Zsk-1-HF B A--2-TEJE-2- A -1-45-2- SR 30 e CysHy 0.01
51 1728 FEMGALD 2 CysHy0 0.01
52 1772 y-FF CysHy 0.03
53 1786 - S CysHy 0.01
54 1793 ()-A-HZEM CysHay 0.01
55 9.18 XA CioHys 1.90
56 1562 —thk CysHs, 0.08
57 1863  —+)\Ux CysHsg 0.07
58 1870 WYt/ CysHyl 0.08
59 2009 9-¥FEA-tk CysHs, 0.04
60 2022 79-ZUT -1 MEHE[4.51-6,9-5% — H5-2,8-— T CH,0; 0.1
61 2550 2,20 AR -(4- -6 T AL FE ) Cy3H3,0, 048
62 20,14 3-(3,5- BT B4R I REL)- IR R CigHy04 0.05
63 1648  RAZRN Ci3H 605 0.11
64 1704 ==k CyHyg 0.06
65 2226 4-JEEE-3-B-R R R CysHiN;0 4.16
A A279 B c(;;évg cpggﬂ!
it PN - ;g;\ - & N oz
/ %‘ \/r ; ASN
e 5, ) T
RS BT S
-=h ( o A‘;}L%SP“Q“ s 5:79.AR5J_ 9 AL s
\ A7 N E:LS-!\: J 2 c\/I;'L3
—_— 7——7/7 LEU ‘{‘ :'\ﬂ‘
BRI e AL e
e o o el s =
e )y A e
Sl =, st
Bk Bk
SR 4N e |

A-SS B B-GAS [
A-SS protein  B-GAS protein

5 MEERSHEERHEEER-HETER

Fig. 5 Two-dimensional plan of interaction of SS protein with naringenin
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