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Comprehensive chemical analysis of peels of Ganpu Tea, Citrus reticulata
cv. Chachiensis and Citrus tachibana based on UPLC-Q-TOF-MS

ZHANG Qi, HU Angi, FAN Qian, CHEN Sheng, XIAO Xiji, ZHANG Cuixian

School of Pharmaceutical Sciences , Guangzhou University of Chinese Medicine,
Guangzhou 510006, China

Abstract: Ganpu Tea is black tea, and made of Citri Reticulatae Pericarpium and Pu'er Tea. It not
only has a unique flavor and taste, but also has the effects of Pericarpium Citri Reticulatae and Pu'er
Tea. It is a superior healthful product. Tea, as the main drinking in the daily life, was mainly brewed
with water. In order to comprehensively analyzed the water-soluble constituents of peel of Ganpu Tea
(PGT) , Citrus reticulata cv. Chachiensis (CRC) , and Citrus tachibana (CT), the water extracts of
PGT, CRC, and CT were detected by Ultra High Performance Liquid Chromatography combined with
four pole time of flight mass spectrometry (UPLC- Q-TOF-MS). 47, 72 and 56 chemical components
were identified from PGT, CRC and CT, respectively, including flavonoids (44, 63, 50), limonoids
(1, 4, 4), alkaloids (1, 2, 1), coumarins (2 only in CRC) and cyclic peptide (each 1). All results
together enriched the chemical constituents of Ganpu Tea and Citri Reticulatae Pericarpium, and
provided effective chemical information to further study the medicinal value and health care effect of
Ganpu Tea.

Key words: Ganpu Tea; peel of Citrus reticulata cv. Chachiensis; peel of Citrus tachibana; compo-

nent analysis; UPLC-Q-TOF-MS

« WFRBEHEI: 2020 -08 -07 FABH: 2020-10-11 MEEHAZEE: 2021 -04-22
BEEWE: JMPEZY R “EKERERE” TEH (No. 81); JTHHEZ RS “H A" WHE (XH20170110)
TEERAN: K (1991 4:48), & iR Am: P25 LHE 2550 5T ; E-mail : 021329@gzucm. edu. cn
BISMEE: KR (19754F4), L& BAIRAE: RARAGYIL2E; E-mail: zhangcuixian@gzucm. edu. cn



o

IKHL, 4. KT UPLC-Q-TOF-MS AYRT M ZR AR | I K A SE IR 1 04 i 0 e 2 bt 129

2RI K 2 P 3 T 2R SR ST S
SR IF 2 AR L e 20 D7 i P — BT RS A
PULBR A 7, HRGELEE, R BIARZ 2 AL
TR TR R T 2 R B AN R R
B, BARMETRAE R BT PR B [ 5K
AR PE S S, PR JLA MR . BR
BATIZ M FRIEE ), AT Y i 2 B
PN AR A HER AT, — REHRAR T 1
Wk 2R R AN AR AR o (ELREE X R
BB AR, A5 BURR Bz ik BA B 1k O
MBS L BUIL/MEZREE ™ B PR
AR o AR SR B R TR A (R AR IR A ik
M 2R R IR A8 % o (B 25 A 2k i
Z VLR i o 3, S RS TR 2 U
A —LERIE, R WS B R R %
SNy B BT 2R A ST 1 RIS B AR
R B B PR A 22 dE AT 285 o B, DA AURE
VA A B2 O I 2 M 2% 4 o0 0F 50 2 14 3 K di
Ao

1A SRR

TripleTOF™ 5600+ = T P4 2% 1 & 47 i} [A] Ji
i (€ E AB SCIEX 28 A ) o M & B0 AH R 4t -
LC-30AD = 20 AH (B354 . SIL-30AC H shifF &%
( H A Shimadzu A 7)) 5 B Sy (7N SCH L A4
FRZSHE ) 5 Milli-Q 4Kk &4 (3 E Millipore 2y
Al) s AL DD-SM IGE B AL (T S A
OHULERABRA T 3 Sartorius T8 2 F i+ 7432
— KV (BRERRESARAR) . FEE (A
afi, fE[E Merck AH]), Bk ()M EEZyR¥%
RSt AW, N (fkal, fEEER
e Merck 28 ) ) o A4S AT E Fr& = 4 (it
52016-1,3 45 ) A <BRE (45 2019-X1)
B BN A R F A AR
(AT, #52019-1),

2 INEEEER

2.1 EW&EH

2.1.1 &i#E5H  ACE C @i (150 mmx2. 1 mm,
3 um) s FBIAH : 9=0. 1% H FR/KE W (A) -5 (B)
6 B VE B - 0~2. 5 min, 90%~70% A;2.5~11.5 min,
70%~10% A;11.5~16 min, 0% A; PDA 43§ K

s 30 °C; AR R 0. 7 mL/min; #FFEE 4 wl.
2.1.2 k&4 RAEBIZE T (ESD,
R HIE & T 0, Sl mz 100~1 500,
FHMGHERAEAS IE W, FEAT ISR IE o 1E B T
B W55 HL R (ISVF) £ +5 500 eV I8 58 158 %5 I
(TEM) :550 °C; A5 J1 (GUR) : 35 psi; &4k
(Gasl):55 psi; I (Gas2) :55 psi; fEREHAL
(DP):100 V; HEf#AERE (CE) :30 eV; filf i REHAT
(CES):15eV; B TREHUAER (IRD): 67 V; BT
FERCTERE (IRW) : 25 eV — 2R B b B 143 3
100~1 500; IDA i % i [ {E 8 52 100 cps (19 8 1~
R EAT RO, TR T 100~
1 500,
2.2 #HiXmARnEiE

I3 S UE T RN AR B 2hBF (PGT) |
fif B 2x WK (CRC) FIEERPHERG R (CT), HifE)s
it 2500, KEEARE 3 MR A 15.0 g BT
JEBEHL T, IIAZEIEK 1500 mL I fin B m] 97 42
5h, #ERAENAUZL Ak, Hkbefn &
JI 10 mg/mL YRR SR, U1 mL IR 0. 45 um
LB IR, IR us A o Pl A W Y, A T
PEAT LC-MS K
2.3 MRS
2.3.1 HFEFEET ] Peak View™ A (A
1.2, ABSCIEX) X FREZ Aok 1k sl o b1 E 42
Silo B, A A R OC SCHR A Al S B A P ) vl
(CNKI, Chemspider., Web of Science, PubMed /1
SciFinder %), S T —ANE T Wi AL & Y 808
B, AAEATR . o5 AL A g A
2.3.2 HHESH KEIRIE S AR Peak View™ §K
F#Y9 XIC Manager 5505 H b5 A 5 Wy 2547 16 $2 UF
Ve . $RECZSE B 41T : XIC intensity > 50
counts, S/N > 10, isotope ratio% difference < 20, mass
error < 10x10°, £ GRES , WKL LEY
18 S I 80 5 Ak B ) RRHE E AT VR G, R DL
JER T 75% H. B v 24 gk 2ok A5 BN 25 /A
W e rh i 25 I ok AL B

3 HEREER

W6 VA TR 2. VTR ARG I 2514 A UPLC-
Q-TOF-MS R G170 4, 5% PGT. CRCH1CT
PRI IE B TR i SEE R (B11) . X CRC Y
AR &Y ik AT S OIL I, A7 944068
T B B A I PO B .l A S %



130 Rl K2R (ARBIERR)

%60 %

ik MS B UEAT HU X, IR4s & S A B 5 B
PR HL A e %) 0 3 A R, X S PGT v 47
AN CRCH 724N F1 CT H 56 4038 W4 i Ak 27 25 )
T, B RNEIZE (PGT: 444, CRC:
631>, CT: 501) . frEwEE (PCT: 14, J&
THEEAAN) . FHEFEI (LCRC: 24) . AW
% (PGT: 14, CRC: 24>, CT: 14) KIRKZE
e (B14) (WE1D)., =HERMERSTE
TRIRAE 2 B AU R 2 1 o A O 3Ry I
3.1 HR(F)EBHEE

PGT 1 7K 38 & v 4k 25 5 31 44 > 8 0 28 1 47
A F5 44 B E 2 40 A 22 F AR KL R 2S00
CRC MY 7K $2 0 Hh 1 252 3] 63 MBS I 4, A4
17/ B 25 5 46 2 B SE B 2R i 5y, o
B T 28 A AR B v, T 22 H AR R T 2R
R B 2A S5 M B 2R . CT %8 58 50 /4~ B 2%
B 33 4> 22 F AR BT 2 B A3 A 17 A A
FM Yo 1 CRC A CT 3 %5 I # T 2b &9)
FEON A BT ORE, H R -2
o BT R AW HE 1A 7 o HORE I B 4
128 (16) . 8- RURE L B 4 251k &1 (7.8.9.
12.13.20.22 F127), Ifi Bk 2510 A P A 45 2
ASBARE R EABR TS (11 F119) 5 4 > WURHE 8 i 5k 1
FKEY(2.5.6F110), LIE R (Hesperidin 13)
5 Lucenin—2(2) 2y 5] 43 53] e8] A% B ] 420 1 25 1)
TR AW RIRE

b6 W 13 S B (Y 7 437 T AT 2Rk B
P 8 78T B HE Sy F B 0 S [M+H] m/z
611.197 6, 43T C,H,, 0,0 MS* [t BUBE AT
ST 24 7 A 1 bR AR PR R R S g [M+H-Rha] 'm/z
465.138 6 (&1 2-Y M, RIBE 2 0 5 1fi % 81 52
JE), [M+H-Rha -O]" m/z 449. 144 4 (1K 2-7 24f#% ,
R[] eF 5 25 B L AN 2 3 ) 5 [M+H-Rha—-Glc] 'm/z
303. 085 7. H It AT HEWTIZ A0 P S XU B I 41
KA. MS® EE Y 6 R B 7 16 [M+H-Rha-
0-18] “m/z 431.134 0 5 [M+H-Rha-0-54] ‘m/z
395. 112 5#EI Jy[M+H- Rha—O[ % F B T3 — 4
2RFER H,0 (18) Fr-Er. tsh, MS g
WAETE R TR o CI L, 3 EAE
RDA 24 fi# 7= 4 " °A B B B F 1% [M+H-Rha-
C,H,,0,]* m/z 315.086 0, [M+H-Rha-Gle-C,H,,0,]"
m/z 153. 017 8 4 J L J5 2 e 45 2k HL0(18) T 7= 4

(a) PGT
00 9.292
4396
80
8.792
< 60
%
=40
20 -
0
0
(b) CRC
100 8.755
4553 ZF.ssg
7.623
80 1 5.955 £
5428, 7.34 9583
© 6.725
S 604
et
o
40 4 10.254
20 w
M 11.114

() CT
100 -

80

60

/%

40

20 4

0 |
0 2 4 6 8 10 12 14
t/min
1 PGT. CRCANCT & HCH7E IE 1R T Ay Sk e
Fig. 1 Base Peak Chromatogram (BPC) of extracts of PGT,

CRC and CT in positive ion mode

0 7 A B F 1§ [M+H-Rha-0-C,H,,0,-H,0]* m/z
281.065 8. [M+H-Rha-0-C,H,0,-2H,0] * m/z
263.054 8 Fl [M+H-Rha- 0-C,H,0,~ 3H,0]" m/z
245. 044 1 5P —UE W I3HEWRTTEIR . A B F1H
B5ICHR [16-18] BFFE—F, W H 88 52 1
(K 2),



131

FET UPLC-Q-TOF-MS AR A5 HMR e | i [ Bz A fef BMRARS F2 199 42 40X LU A

HKBL, A

8 L10€ST ‘T PP0O 'SHT ‘8 ¥S0°€9C ‘8690 18T ‘L S80 "€0€ .
urptrodsop] 9 L61°T19 0" H™D 169 ¥ €1
‘0980 °S1E ‘STITS6E “LYEL'IEY ‘b bl 6vF ‘9 8E1 "S9F
uTwsoI(] €7S0°8ST ‘6 L¥0 98T ‘€ 0LOTOE ‘€ €TI €9 8 181 "609 O H™D S6v v Tl
9690 €I ‘6080 °€YE ‘8101 "€S€ ‘+ 180 "L9E
9pIs0on|3-)—g—[oLaosiiyr) . . . . 6 €C1 "€9% "0"H"D 16€ ¥ I
8080 '6LE ‘€T80°16€ ‘€T60°60F ‘L €O LTy “STIL St
B op1s0D 0 6€0 "LET R
F ) . . ) ) . L9LT "ST9 O“H™) €LE T o1
-N[8-)-Ip—§ 9-ULRWISOL(] TI180°L9€ ‘L 680°60F ‘LSOI LTy ‘9STI €9y “STTI LLY
L 810 "€ST o
F ULIIDOL 0181 °L6S '0"H" D €y 6
“9620°S61 ‘P 0LO 68T “9L01 6Ty ‘TSIL Lvy ‘¥ 8T1 S9F
unny 9 S¥0"LST ‘T 0SO "€0¢ ¥ 60T 'T19 '0"H" D 101 ¥ 8
ULIIOTUOT] S¥S0°L8T ‘T OLO SIS ‘L LOT 6¥F $ 9971 "S6S 0" H" D 860 ¥ L
¥ 190 °S6T ‘9 9%0 "66T
¥ T-UIULIIA ‘C0LOLEE ‘6€80°SSE 6 €80°€OY ‘0T601TH ‘8 SOT "6EF S 991 "S6S 0" H" D $€9 ¢ 9
‘SLOT I8P ‘9LTI66Y ‘€+TI €TS ‘601 1HS S 8F1 '6SS
0LEO IST
opIs0d ‘L 8€0°S8T ‘TILOLEE ‘9180°LIE ‘T 180 °6LE ‘T T60 60 ) o e s )
. . . ] . ) ) ) . ) . ] L9L1 "ST9 0“H*D SLY € S
-N[3-)-Ip-§ 9—[OLLOSAIY) S€60°1Th ‘0160 °€ch ‘S €01 6EF 8TTI L8y ‘L E€TITIS
‘TOEL"6TS ‘T 9E1 €SS “SSHIILS “SLSI68S ‘¥ OLI "LO9
sutrydouig §690°601 ‘1690 1Tl ‘+690°SET ‘€ T60 "0SI 8 101 "891 ON"'H®D 6C¢ '€ 1%
surwedoloo[£190e—y/ 8 ¥¥0 80T 8990 'ITI ‘9690 'SET 9990 "0ST ‘0690 9LI 9960 '961 ONTH"D 10T ¢ €
S TE0 €Y
‘€060°69C ‘€TSOL8T ‘8TSO 66T ‘€990 °€SE ‘0 YLO 61 ‘
Z-utueony 9191 119 '0"H"D 901 ¢ T
‘€980 °LEY ‘P L60°SSY ‘8 LOLELY ‘6 LOL 16 ‘€OII LéY
‘1601 °1TS “T611°65S “€8TI LSS ‘TTHISLS ‘+ 9ST "€6S
[o1deBrog ¥ SS0 "1 0 $€0 '€0T "O’'H'D 8G¢ T I
W NSO GlH+IW]w) =) 2 i YLy uruyy 4

o

SW-A01~0-D1dN £q LD Pue QYD “L9d Jo SuLmnsuor) [eorusyy)

o ML) SN-A0L-0-D1d N £ LD 1l DUD " LOd

[ °l9®BL



bRz CH AR 5 60 4

132

S 190 °LET TSSO °S91
suoar[jAxoylOWRXAY—f ¢ € )
+ 4+ + ‘670 °S8T ‘66¥0°€0E ‘8SEOEIE L IKOTEE ‘6690 9¥E SEEr 61y ‘0“H"D 1909 9
‘8 ‘L ‘9 ‘g—fxorpl—g . . . . .
[ 760 19€ ‘¥ 6L0 TLE “SH90 ¥LE ‘1680 °68€ ‘LEIT vO¥
+ + + [utsna) 9 LOY 789 6 L6€ '8TL ‘O'N"H™ 56 °S (%4
ouoAr[jAxoyIoMLI) TS0 6ET 0SS0 89T ‘0 THO 69T ‘L 990 '¥8T S
— o+ = L . . . . ) . T L60 St 0"'H"D 769 °S 14
- ‘L ‘9-Axorplyiq-g ‘¢ €€50°L8T ‘¥ 8E0°L6T ‘1T90°TIE “06¥0 SIE ‘6 €LO 0EE
+ + + UTURIN3ESO0S] 0610°€ST ‘1 #L0°60T “€€90°92C ‘+$90 ¥ST ‘¥ 880 69T S 160 °L8T ‘0"H"'D €09 'S €2
+ + + ULIDUO 6L10°€ST “$8C0°6IT “1160°L8T ‘L 160°11€ ‘9TOI "6T¢ 9 70T "S6S "0 H™) 009 'S (44
ououeAejAxoyioweIULd— gy €610°S91 “6€20°TIT ‘€L¥0'9TC ‘¥ T1LO THT R
+ 0+ + o . . . . T6ET '16€ 0“H"D €€S 7S 1T
‘€ ‘8 ‘L ‘9-fxorpAy-¢ 0650 °L8T ‘T 1S0°SIE “88S0°€EE ‘T 990 €vE 6080 '19€
0140 IST ‘88L0ELT ‘¥ T80 €VE :
+ + — uisutieN 6981 18 "0"H"D SIv°S 0T
‘8760 19€ ‘€ SLO'TLE ‘T980°68€ ‘0F¥EI 61 ‘S 09T €9S
T6TO 601 “1STOLET “98E€0°IST “8L¥O'LIT ‘0 TLO €I .
+ + — apsoon[3-y—g-unowsol(y 6 €T1 '€9% "O“H"D €1e’s 61
‘L180°EVE ‘ST80T6E ‘8160 °60F S T0T LTy ‘0011 Shy
ouOUBAR[JAXOYIOWENS) LTIO9ET ‘€650 °TIT ‘€880 €¥C L e
- + = . . . . . . ¥ 8CT1 "19¢ 0"H"D 11g°s 81
-¥ € ‘L ‘e-AxorpiH-g 6650 ILT “T601°'L8T ‘900 €0 ‘€ 8F0 TEE ‘6 0L0 9¥€E
L 9€0 'TTI
— 4 + unpjodoog . . . . . 9 6¥0 €61 "0'H"D veEL'S L1
1LE0 VET ‘€ €TO6YT ‘L T1€0°0ST ‘L¥S0°S9T ‘T LTO 'SLI
_ ap1sod L6SOLET “S8I0TST “8+%S0°LLI “T6T0 S6I 0 S60 €0€E R
+ 4+ ¥ € LST "S9¥ 0"H"D yI1°S 91
-N[E-(-g-0-L-unvradsoy ‘€ L80°SIE LTI EOF ‘T €01 11 ‘TTOI'6TF ‘SOIL Ly
§LT0 1Tl
ouoA[AxOyIOW ‘1666 €€ “T+10°9¢T “€610°T8T ‘9 190°9TC ‘S 840 67T o o
— o+ + . . . . . . . L 980 'ST¢ 0"H"D €70 'S St
-Ip-,y L-fxo1phyra-9 ‘g LO¥0 'TST ‘19S50 ¥ST ‘6 THO'LST ‘¥ ¥¥0 69T ‘9 10 0LT
‘v 650 1LT ‘9 1S0°T8T ‘08€0 'S8T ‘8 ¥S0 66T L 190 00€
6810 °€ST ‘9090 L9T ‘¥ 950 °LLT ‘L S€0 S61
+ + + unpiadsoy L 880 "€0€ ‘0"H"'D 769 ¥ 14!
‘T L01°STT “SL90°EPT “11SO°EST ‘6 9¥0 69T 0950 'L8T
1D D¥D  195d W R — CIH+ Wl ) 22 ik YA uruyy EE




133

FET UPLC-Q-TOF-MS AR A5 HMR e | i [ Bz A fef BMRARS F2 199 42 40X LU A

HKBL, A

o

9 L10°S91
‘8LT0°E8T ‘SEI0°E6T 00L0°0ST ‘¥ SO °S9T ‘9820 €81
suoar[jdxo—owreiuad—p ¢ ¢ :
— 4+ — . ) ‘P TI0°€61 ‘TTHO €€ ‘TTPOEET ‘S T¥0 19T ‘L 1L0 9LT €811 °SOv ‘0"H"D 08T L 9¢
8 ‘L ‘9-Axorpiyiq-¢ ‘¢ . . . ) .
9Lb0°98C ‘TISOE€0E ‘TTHO VIE ‘v LTO LIS ‘L 90 6T
‘PGS0 TEE L LLOTLYE ‘TS8P0 09€ ‘6 1L0 SLE ‘9 S60 06€
L€SO ST “€6¥0°1¥T ‘€ 0v0°LST ‘S SLO ELT
w:o>m_‘§xoﬂw€mxwal\m ‘v -
+ + + L ‘6870 °€0E ‘1 6¥0 'SIE ‘L EFOTEE 6 6L0 E€VE ‘9 L90 "9¥E S eI 6l ‘0"H'D SLT L S¢
£ '8 '9 ‘g-xopig-L . . . .
S160°19€ ‘9TLOILE ‘6790 FLE ‘980 °68€ 6601 +0¥
+ + — proeOTUI[ IO N 6850191 ‘L TIT SS¥ G 8€T "€¢S '0"H"D 9ST L 143
¥ €L0°€9T ‘8500°L61 ‘8 1S0°0LT ‘€+L0 SST
@:o>nﬁmxoﬁuiﬂ:wml\ﬁ
+ + + L ‘€9%0 86T ‘T T80 '0IE ‘€SS0°9IE ‘80¥0 '9TE 8 8LO €€ S €Tl "68¢ *0"H™D €V L €€
£ ‘8 ‘L ‘9-fxorpfy—g . . ) . .
9790 1¥€ ‘9TPO CPE ‘S 0SO vPE ‘T ELO 6SE 8960 PLE
0L00°L6T S £90 09T
®:o>mu%xo€®8|§:®ml\v .
+ + + . ‘9160 °0LT ‘0SLOSST “€790°88T ‘¥ LF0 86T ‘0690 €IE S €T1 "68¢ 0"H"D L8 9 43
£ ‘8 ‘L ‘g-Axorpfy—g . . . . .
19S0°91€ ‘1 6L0°TIEE ‘8 €90 1¥E ‘1 L0 6S€ ‘T 860 YLE
suoueAefjixoytomeiuad-j €S¥0°S9T ‘¥ 6S0 11T ‘0690 97T . R .
— 4+ — o . ) . ) ) ) . ) . ) T6E1°16€ 0“H"™) €699 1€
8 ‘L ‘9 ‘g—L&xorpLp—¢ 9101 "1¥C ‘¥ S90°L8T ‘€680 °SIE ‘T LSO 'EEE ‘0 STI "€he
ouoAe[jAxOyloW-LI0)-Q 6500891 “I1620°€81 ‘S¥TO'1IT ‘S9F0 LST ‘8650 €LT ) . )
+ + + o . . . ) . . 6 L01 "SLE 0"H’"D 9699 o€
L ‘9 ‘p-Lxophyiq-¢ ‘¢ 1 €00 °TOE 6990 LIE ‘¥ LEO0EE ‘¥ 190 SPE ‘€ S80 "09€
ououBAR[JAXOYIOWEIO) T8T0°ITI LOTO'LET “T1090°11C L van
+ + — . . ) ) . ) . ] . ) ¥ 8TI "19¢ 0"H"D L9S 9 6T
-y ‘8 ‘L ‘9-AxorpAp-¢ 960 TLT ‘¥ 6S0V8 ‘T ‘1680 °00€ S ¥80°8TE ‘8 S60 9FE
LTI0 691 6 L00 L6I
QUOAR[JAXO}9WRIE]I-8 /
+ + — ‘b €€0P8T ‘95S0°66C ‘S TH0TOE 0920 TIE ‘SS90 °LIE 6 L0T "SLE 0"H"D °€T9 8T
S ¢ p-Axorphyiq-g ‘¢
‘00S0°LTE ‘T LEO0EE ‘6 1L0°THE ‘6650 °SPE LT8O 09¢€
+ + + unnIeN € LS08T¢ ‘CIEI 61F 6981 '18S "OYH*D 7909 LT
LD DY) 1Hd W W M CIH+IWI/ ) B2 i Y urwy'y £




bRz CH AR 5 60 4

134

suoAefifxoyowejued—¢ ‘g 9€LOELT ‘€TE0°68T ‘T LSO YOS ‘0620 LIE ot
+ + + o . . ) . ) ) ) ) ) . ) €811 S0t 0"H"D 106 "L 44
L ‘9 ‘g-&xorphyiq-,y ‘¢ TTSOTEE 9SLOLYE ‘T6SOLSE ‘6 0L0OSLE ‘9 €60 "06€
€€50°S9T ‘¥ 620°S61 ‘8150 L8T
QUOAR[JAXO1OW
+ + — ‘L690°10¢ ‘8SSO'SIE ‘8 10I°LIE ‘1T80°LTE ‘L TLO 0OEE ¥ 6€1 €0t 0°H"D 8LL (57
“eXo-p ‘€ ‘8 ‘L ‘G ‘¢ . ) . .
L 80T THE ‘1960 'SHE ‘L 890 '8SE ‘€060 €LE ‘T 901 "L8E
ououeAR[j—AX0Y1oWEL) €620°1C1 ‘TTPO 891 ‘L €10 181 R
+ + + o . . ) . . 9 0€1 '19¢ 0"H’D ¥$9 L w
-y ‘L ‘9 ‘G—AxoIpAp—¢ 1L£07°961 ‘v 090 11T ‘9+L0°S8T ‘¥ ILOCIE ‘0180 I€€
97T0°11T ‘v 950 °0€T ‘¥ 9€0 ¥¥T
w:o\%E?cEwEE:wn_Jv _
+ + + “9£490°09C ‘STSO0LT ‘€¥LO°SST “L9¥0 86T ‘1 6L0 CIE ¥ TC1 "68€ 0"H") 979 'L |87
‘€ ‘8 ‘L ‘G—AxorpAg-¢ . . . .
6SS0°9I€ ‘1 6L0°T1EE ‘80SO vHE ‘v L0 65€ T 660 YLE
QUOAR[JAXOY1OWEXIY— 1 I$S0°S9T “8LT0°€ST “€€T0°11T P
+ + + o . . ) . . I ¥€1°61% 0“H'"D ¥6S "L ov
£ ‘8 ‘L ‘9 ‘G—AxoapAp—¢ 6790 '00€ ‘80S0°STE ‘¥ 6£0°6S€ 69L0 TLE ‘6580 63¢
I ¥50 "S91
ouoARIAXOloWeXY— G  { ‘6€90°61C ‘L8Y0°6TT 9090 LYT ‘TSHOLST ‘€SSO °SLT P
— 4 + L . ) . ) ) ) ) ) . ) S €€l 61 O“H"D 6€S L 6¢
£ L ‘9 ‘G—AxoipAp-g G8€0°S8T ‘6790 °00€ ‘S80SO 'SIE ‘S LSO'STE ‘9080 €h€
‘P 6£0°65€ ‘69L0 TLE ‘9 €90 FLE ‘668068 ‘YOI TOV
QUOA
TILO 68T ‘€990 LIE ot
+ + + -e[jAxoylow—exoy—-¢ ‘4 ‘g . . ) . L 8TI "S¢v O“H'D LIS L 8¢
L . L 680°CTEE 6180 °09¢ ‘L 8OT SLE ‘L 080 °S8E L TOI "€0F
L ‘9 ‘g-£xoplyiq-¢ ‘¢
ouoAr[jAxOY] T7TS0°S9T ‘8880 °L8T S
+ + + . . . ) . . 8 8TI "€LE 0"H"D ove "L LE
W d—p ‘¢ ‘8 L ‘G €TS0°66T ‘TE80°SIE ‘L I1P0°LTE ‘€ L8LOVE ‘1160 LSE
LD DuD 19d 7 SO (IH+INlzw) B2 gt YA urwy i




135

FET UPLC-Q-TOF-MS AR A5 HMR e | i [ Bz A fef BMRARS F2 199 42 40X LU A

HKBL, A

o

QUOAR[JAXOYIOWEXDY -} € €LT0°€81 ‘TII0€61 “6TT0 11T ‘€9€0°STT ) e )
+ + + L . . ) . . SecI 6l 0“H"D 996 '8 ¥S
8 ‘L ‘9 ‘G—Axorphy-g 6890 1T ‘TYLOTLE ‘€€90 YLE ‘T 980 68€ ‘L 601 Y0P
w:oﬁm:o?oﬂwéﬁcwml\m .
+ + + 9T7E€0°L9T ‘I TIOI81 ‘L060 66T ‘LSS0 LTE ‘1 ¥LO S I %1 "SLE ‘01" SIS '8 €S
‘€S ‘p ‘g—AxoIpAf- g
8650 191 ‘¥ 861 "6€€ R
+ + + uruowy . . ) . . 8 10T 1LY 0"H™) 8t '8 48
€YLIS9E ‘9681 LI9E ‘9S8I L0V ‘S 961 °STH ‘0061 €S
auoaejixoyoweiuad— 4 T8€0IST “0+S0°S9T “18T0°€81 ‘TECOIIT ‘¥ S0 LST N
— 4+ + . . . ) . . G €71 "68€ 0"H"D L6€ "8 IS
£ ‘L ‘9 ‘G—AxoIpAH-¢ 6LS0°9TE ‘S TI80°TEE ‘9TSO PPE ‘TSLO 6SE € 660 PLE
€650 °L61
ouoAe[I{xoyoUILY ‘€PSOEIT ‘S6V0IPT ‘T9LO YT ‘1 €L0°9ST ‘0090 65T R
+ + + o ) . ) . ) ) ) . ) . ) 6 $60 "SPE 0'H"D ¥3¢ '8 0S
-9 ‘¢ ‘g-Axorphyiq-g ¢ TYP0 69T 8990 ¥8T ‘TOV0 'S8T ‘t SSOL8T 9 650 L6T
‘S0LOTOE ‘0T90 TIE ‘9T1SO'SIE ‘¥990 6TE€ ‘8 TLO 0€E
€6€0°IST “0€20°1LT ‘T HED 68T
m:c>mmxxcfmz:2:®mlw ‘L
+ + + ‘€020 °66C ‘€690 10 ‘TTHO¥IE ‘88C0 °LIE ‘0TSO TEE €811 S0t *0"H"D €8¢ '8 6V
‘9 ‘g ‘p-fxorphyig-g ‘¢ . . . . .
T LEOTYE ‘L9LOLYE ‘L 090 LSE ‘0 T1L0 SLE ‘T S60 06€
QUOAR[JAXOY1OWRII—Q SL80°0LT ‘€090 ¥8T ‘S SLO'86T ‘L¥01 ¥1E ‘S 680 LIE ) . e )
+ + - . . ) . ) ) ) . ) . ) 6 L0T "SLE 0"HD 6€T°8 8y
L ‘S ‘p—Axomphyrq-¢ ‘¢ TSPOLTE ‘€801 TEE ‘T ¥LOTHE ‘1190 °SPE ‘S L60 "6SE
9%L0 €91
w:o\:uﬁxxoﬁ
+ + + ‘8820 °S6T ‘T80 I¥T ‘€ LSOTHYT ‘TS8LO 69T ‘1 TLO 'S8T 1LT1°¢LE ‘0"H"™) 9118 Ly
-wRUdJ— ‘€ L ‘9 ‘G
‘S €80°STE ‘€001 6T€ ‘T 6L0°EHE ‘€080 °SSE ‘0 S60 "LSE
0 €90 "€€1
OUOARTY ‘8 IP0°SET ‘T1910°€ST ‘SOT0'I81 ‘T €L0°TIT ‘090 ¥IT .
+ + + o . ) . ) ) ) . ) . ) 0911 "€p€ 0"'H"D ¥€0 '8 9
-Axoyroweno] - ‘g /L ‘G 950 TFC ‘8 6¥0 0LT ‘T 8S0O €8T ‘SS90 ¥8T ‘L TLOSST
‘8680 °66T ‘9€90 TIE ‘LL90°EIE ‘€ ¥80 °LTE ‘6 T60 'STE
T80 IST ‘L S¥0 'S91
QUOABTJAXOYIOWEXI - ¢ ‘8LT0°€8T ‘LETOTIT ‘€6¥0°6TT ‘1 E€H0°LST ‘0+SO SLT . P .
— 4+ + o . ) . ) ) ) ) ) . ) Seer6ly 0“H'D 8L6°L Sy
8 ‘9 ‘G ‘g—AxorpLp—/ 6 870 "€0E ‘9680 °SIE ‘6950 °8TE ‘€ ¥H0O IEE ‘T 890 "9t€
‘00F0 "6S€ ‘€SS0 ELE STI0 FLE ‘968068 ‘8 TOI €OV
LD DY¥D 19d W RS CIH+Wz7w) B 27 YA urwyy i



%60 %

RS (AR

$TTOLET *S8I0'S9T “0THO 08T “67TSO 861
o:o:@%ﬁxxeﬂmiﬁ:cml\v -
+ o+ = o ‘99€0°80C ‘0¥C0 11T ‘L LY0'9TT ‘S 1LO THT T6ET 'T6€ *0“H"™D Lvv 6
8 ‘L ‘9 ‘g-AxoipiH-¢ . . ) ) .
$L80°SIE “€SLO'STE ‘6060 €EE ‘8080 €VE ‘€80 19€

0650 "LET

suoar[pxotoworday ‘L €S0°S9T *88T0 €81 ‘6€T0 11T ‘¥ 90 E¥T *S 650 '1LT . R .

+ o+ o+ L ) . . ) L LY €Eh 0"H") $67°6
- £ ‘8 'L 9 'S ‘¢ 6690 68T ‘9SO 66T ‘190 °LIE ‘T IS0 LTE

‘1650 °SPE “0€80°09€ ‘6 LLOSSE ‘8660 €OV ‘1911 LIV

LSLO'STT ‘STLO6€T ‘1180 °LST
gc?ﬁ%éﬁu&ﬁ:&l\v :
— 4+ + o ‘9690°L9T “19L0°SST ‘¥ 160°66T ‘9 0L0 €I€ S €71 "68¢ *0"H"D 150 '6
8 ‘L ‘9 ‘g-AxorpiH—¢ . . . . .
1180 T€E ‘L S90 ' T¥E ‘0TS0 'SSE ‘S 9L0 6SE ‘8 T60 ELE

QUOARTJAXOY1OWEA)—/, €€10°691 9 L66 L6I . e
+ + + o . . . ) ) . 6 LOT "SLE 0"HD €00 6
9 ‘¢ ‘p-Axorphyiq-g ‘¢ 0190 1L “€SS0°66C ‘6590 °LIE ‘1 6¥0 °LIE S 650 "SHE
+ + — UIIwo N 6090 19T ‘SS6I°16€ ‘L I61°6IF ‘9€61 LEY S 8TT 69¥ 8 87T SIS ‘0" H™D €568

¥ €40 "SET ‘8910 €SI
+ + + UIOIR[[AINDS—0—[AJoWEI ], ‘€TIOIST ‘€¥LOTIIT “8€90°L9T ‘€ €L0 'S8T T 81T °€h€ 0"'H"D 7068
‘1680 66T ‘9€L0 60 ‘€890 °€IE ‘0690 °STE ‘€ #80 "LTE

auoAR[JAXOY1OW 6920 °¢8T ‘80TO'TIT 0180 LTS ) R )

+ + + L . . ) . . 1 9¢1 "€0F 0“H'D 208 °8
“eXof—f ‘€ ‘L ‘9 ‘G ‘¢ 6090 TIE ‘L 690 0€E ‘9T60 °SPE ‘890 '8SE “t L80 "€LE

oU01OWRIP)- 1 1210691 . § 02y 161 .

+ + - (e o . . ) . ) . ) . . . ) €EClLLE O"H™) 069 "8
£ ‘8 ‘9-AxorpAyrq-, g 9L00°L61 “O+S0°LTT ‘96S0°6ST ‘L 160°€0E ‘L 990 "6T€

®:c>mm?c§®85
+ + + 61S0°8ST “9L¥0 98T ‘1TLO10E €990 6C¢ T L60 "SPE ‘0"'H'"D €89 '8

-9 ‘G ‘g-&xorphyiq-L ‘4t

8 €50 691 €950 "1+C . 822y y1z .
— + + ureIqoN . . . ) . ] . ) . ) ¥ 6€1 "¢0t O"H'D G868
680 'LCE "9¥60 SvE "E€¥60°69¢ 0680 °CLE "v YOI "LBE

1D o) 1od W S (oWl Wame WLl wyy

136

o



137

FET UPLC-Q-TOF-MS AR A5 HMR e | i [ Bz A fef BMRARS F2 199 42 40X LU A

HKBL, A

o

MR EINRE (F, SNy — TR 4
0SL0 "IST
QUOAR[JAXOYIOWEXIY— { “Q ‘6800 °L61 ‘¥ 1SO°IPT ‘S 6£0°SST ‘T 0OSO €0 ‘9 bE0 "€I€ e
— o+ + o . ) ) ) ) ) . ) SEEr oIy O“H'D L69 01 L
L ‘9 ‘¢ ‘g—AxorpAp- ¢ [ 850 '8T€ ‘9 SHOIEE ‘¥ 890 9FE 1 €50 "9S€
‘0760 °T9€ ‘6 SLOTLE ‘S €90 FLE ‘668068 ‘€O0IT TOb
+ + — proeorxouowIy T8S0°S9T ‘19L0°1LE ‘v 1LO°66E ‘€TTI I¥y ‘T LTI 6SY 1161 "€0S 0" H™D €59 °01 IL
QUOOTRYAXOYPWEXIY—9 ¢ G 0€10°€6T “89€0°80T ‘€€T0°11T ‘T L0 97T ) ‘e )
— 4+ + o . ) . ) ) ) ) ) . ) 8 ¥S1 "SOY 0"H'D 0SS 01 oL
b g ‘v ‘g—Kxorplg—¢ 8 €60 '6T€ ‘6660 LYE ‘€ L60 YLE ‘L 860°SLE ‘LTI 06€
suoAr[jAxoylowEuad—g 6890 €I€ S950°91¢ ‘0080 °1€E 9 €90 "IH€ ) S ]
+ + + o . . ) ) . S €T1 "68¢ 0"H"D ¥$T 01 69
L ‘9 ‘G ‘g—Axorpf—yp I ¥P0 "€VE ‘THSO PPE ‘0 180 °SSE ‘€ ¥L0 6S€ ‘9 060 "€LE
QUOD[EYIAXOTIOWRIUS ] G 8 €0 °L9T ‘TPIO T8I ‘T 6TO S61 e
+ + + o . ) . ) ) ) ) ) . ) I 71 SLE O“H"™ 88T 01 89
b o€ S ‘g—Axorph—y L880°66C ‘8+60 °LIE ‘8680 °LTE ‘9880 °SHE ‘¥ TII "6SE
6 590 601
ouod[BYIAXOYlOWEXIY—9 ¢ ¢ ‘0090 "LET ‘0SSO'S9T ‘L €LOLIT ‘T 8TO'S6I ‘8 1S0 01T ) N )
— o+ + . . ) ) . 8 ¥S1 SOt 0"H"D ¥21 01 L9
b g S g—AxorpA—y $9L0°STT ‘00LO ¥IE ‘¥ 6T0 LIE L ESO TEE
CCLLOLYE “TPLOLSE 9¥L0°09€ ‘€960 SLE ‘1611 06€
ouoARIAXOYloWEXAY—f; ¢ € TPSO'S9T ‘8670 €0E ‘6 ¥b0 1€€ ‘1 T8O "€FE . e .
+ + — o . ) . ) ) ) ) ) . ) Seer6ly 0“H'D 96L°6 99
L ‘9 ‘G ‘g—AxorpLp-g G760 °19€ ‘T9LOTLE “8980°68€ ‘€+0I €Ov ‘SOIL +O¥
1 €00 "SET “6 700 "891
ouoAe[jfxoy) ‘TEI0I8L ‘S LTOEST “9TI0°E€61 “TTTOIIT “91€0°0ST L oo
+ + + o . ) ) . . ) 8 8TI "€LE 0"H"D 886 "6 $9
-oweluo - ‘g ‘L ‘9 ‘G 18S0°1LT “L6S0 €8T ‘S €LOL6T ‘6090 00€
‘6 €80 °STE 8890 °STE ‘9SS0 °'STE ‘L 6LO EPE ‘T HOI "SSE
LD D¥D  1Hd N7 HEXG S CIH+Wzw ) B 24 he s uruw/ Loy




138 Rl K2R (ARBIERR)

%60 %

S 5 B B ml . R AR AL B AE
IE BTN LR AR b (18 2 b Y 2 ok
Z2) NFHETERE I 2L, W W R Rk
f14% CH,,0,(146) .C,H,,0,(162) Fl C,H,,0,(178) %5
HAFJeas M T 4k 4 45 CH, (15) F1 CO(28) e A,
SUE IR OC C 3 1, 38 E &L RDA Z4#%, 1L
KA RFAE ATy s T A R G W 45 H i T 2L
YiE A .

Yy
Y
HO\CT Yoo~ 134 0
Sy 1
HO™ ™ ’,f’z'o;" 00 O‘i]' OH
O /o™ “on :
OH OH O

P2 8 R Y T R A A

Fig. 2 Mass spectrometric cracking pathway of Hesperidin

&Y 2 LA 6, 8-R AT B ER2E L &4, 7F
E B TR [M+H] mk 611,161 6, 20 T K
C,H, 0, MS*EIE 1 BLRE A 3 T [M+H-18] 'm/z
593.156 4,[M+H-36]" m/z 575. 142 2, [M+H-54]" m/z
557.128 3, [M+H- 72] ‘m/z 539.119 1 #l [M+H-
90]" m/z 521. 109 1 #EW ty #E 3 ¥ 8§ F W i 2L B2k
H,0(18) /= 5 [A) i)t B AR F B8 F U [M+H-324]"
m/z287. 052 3, HEM 51 B 1 2 2R PR O3 1A
EFEEE (CH,,04,162) i 15 o B0Ah, MS*EE B
T A B F I M+H=-120]"m/z 491. 107 9, £ ¥ T B
T OBESTTIN 0, 2 B A 247 , 2% CH,0,(120) 1)
B L BB F I [M+H-2C,H,0,] ¥ — 4 24 fig 7]
53 2 3% 2 T 9 B AT o i sk 5L £ L H,0(18)
5 CO(28) P L Wy F B ¥ I [M+H-2C,H,0,-H,0]"
m/z 353.066 3 Fl [M+H-2C,H,0,~H,0-2CO] * m/z
299.052 8, H UL AT #E— 20BNz A G W) SRS BT
it tF b &, W B T (s B 5 S0k 16-18 ]
o —2, HEWTHA Lucenin-2 (1&3),

CER NI R B B AR AL A WA I BT
BEER DL gL h e B2k H,0 W T, H BEER
M FF IR M (B 3-X 24 ) 5 5% o Sk A v i &
5 H,0(18)5 CO(28) %5 HE F HHIRN 0, 2 FETF 31 54
fiff 2 T B T 1Y) R AR 2R 2, OB B R
C,H,0,(120) , oMl i %2k C,H,0,(90) , LIS 2 fiF
FLEE AT AR Ry B TR B 1T Sk A W 45 4 i 2 )
Wi,

[6] B PGT. CRC A1 CT ) 7K $2 Wi 3t % 5 3]

OH 0.2x8,
3 Lucenin—2 B9 5% 24 i it

Fig. 3 Mass spectrometric cracking pathway of Lucenin-2

40, 46 1F133 42 HASE B ook 5. L
3,5,6,7,8,3 4L AN (3,5,6,7,8,3,4-
Heptemethoxyflavone , 63) Ay {3l [ i/ 22 H 4 5L w5 i 21
G R RERE . G 63 TEIEE FRXT Y
WAy 1 B 10 [M+H]" m/z 433.147 7, 70 T
C,H,,0,0 MS [F 3% b H B0 B H 88 1~ I [M+H-30]"
m/z 403. 099 8 5 [M+H-45]" m/z 388. 077 9, il
WEAY T B TR S 20 CH (15) =2k 5 [R) st H 3
T B T M+H-16]" m/z 417. 116 1, I 4
FEFIEESR CH,(16) 15 5], MS” & 1% Hh B0 K
PAM+H —nCH,|" & 24l i — 2 % 2k €O (28) M H,0
(18) B¢ A B 1 W 40 . [M+H-3CH,~ CO] ‘m/
360.083 0. [M+ H-4CH,~CO]" m/ 345.059 1. [M+
H-4CH,~CO-H,0]* m/ 327.051 2. [M+H-4CH,-
2C0]" m/z 317. 064 1., [M+H-4CH,~2CO- H,0]" m/z
299.054 6, [M+H-4CH,~3CO]" m/z 289. 069 9. [M+
H-4CH,~3CO-H,0]" m/ 271.059 5 I [M+H-4CH,~
4CO-H,0] m/z 243. 064 455, L al #EWTiZAL &)
h 2 WAL G . A, MS EE L 1
PLRE F B T [M+H-267]" m/z 165. 053 7 #fEill h £
HA LA C 36 0, 28 R A 34, 278 CLHL0,
(267) 4 B "B IE F B i v &2k CO(28) 15 | 1
B I M+H-C,H,,0,~COT" m/z 137. 059 0., fij fif:
FE I M+H-192] #E I i T 22 B 4028 B C 36
1,358 %4 RDA 233 "B R (C, H,0,) &k,
A 4k 22 E 2 CHY (15) 5 €O (28) 15 %] [M+H-
C,H,0,-2CH,] “m/z 211.023 9. [M+H-C, H,0,-
2CH,-COJ" m/z 183. 028 8 Sk F 85 Tl . Jit {5 8
5cmk [19-20] #F9E—2, #EWTH K 3,5,6,7,8,
3, 4L A LB OE B AT 3,5,6,7,8,3,
4' & WA BRI T P BE Y B S iR R WK 4. 2
AR B R 25 A0 B W 7 1 B R DL 2 Rk
CH,'WF oA RR R 24 7 X, 5 220] I & 2% H,0 Al
CO, [AIF B RER% C A A 1,3 5 RDA Ri#E 0,2
ST IR 467
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m/z417.116 1

—CH,

m/z 4151387

m/z 405.154 4

(b) CIFELR

o o ! g
m/z419.133 7 13g

K4 3,5,6,7,8,3, 4~ H A BTR 0O B0 2R 12
Fig. 4 Mass spectrometric cracking pathway of 3,5,6,7,8,3",4'-Heptemethoxyflavone

3.2 HEERLEMSNEE

M PGT H A A I 2] — S Ar i R B
(52), 1M CRC AN CT 1 7K $2 B4 v i 34 2 5 31 4 4>
T RIS, A KMER (Nomilinic acid
34) FrE1 % (Limonin 52) (38 KK (Nomilin 60) Fl
Limonexic acid (71) o PLi5 KR Ay 491 18 34 47 452 77 2%
B RISy B e

AW 60 1E B T4 20 i 4 T B T S [M+
H]" m/z 515.228 8, 53 F 3N C,H,,0, MS* I3
PR F B T [M+H-46]" m/z 469. 228 5, R H:
FH 1 43 F B 06 (W] B 25 — 43+ H,0 (18) Al CO
(28) 774, [RIAF[M+H-78]" m/z 437. 193 6 FlI[M+H-

—Ci5Hz607

0 (0]

o

m/z161.060 9 m/z 515235 1
—CO-H,0 o
/
Iy &
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¥ o
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0 o HO Q
o (¢}

m/z 455.206 4

—H,0 ‘ @ @ —co \ @

o : : P4 :
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0 HY 0 B W= % HO &
o (¢} o] 0 0] 0 o 0

m/z 437.193 6

96] * m/z 419.191 7 W iy #E 73 + & F I XK
CH,COOH (60) 5 i% £ % K Wi 43+ H,0 (18) 7 4 ,
[M+H-C,H,0,-2H,0]" #F — 25 24 7= e v 8 1 1%
[M+H-124]"m/z 391. 195 5, #fEill % & CO(28) fifs .
B AN, MS G A B o R U m/e
161. 060 9, HEM Fh 1 53 T 25 7 W 7 1 RE Rl 48 55
T HAZER CH,0,(354) T fg . Frigis Z2K4 G
Py 2 B RS I m/z 161, 06 2 W I B 1 Y
BT 2L )5 B R Bk AL, 1 CH,COOH (60) 1 % 2%
A HE & T & 2E T McLafferty S HE, @ H ki
WRIEY, MR R AR Y, IE B TR
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m/z419.1917

m/z 409.201 0 m/z391.195 5

KI5 TroKObRIY BT R A i A

Fig. 5 Mass spectrometric cracking pathway of Nomilin
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3.3 HEYIWEERIHEE

M CRC %52 3] 2 42K 2 e A i 21k &4
7 9 A N- Bt 55 £ i (N-acetyl octopamine, 3)
FI2E 35 AR (Synephrine, 4). 11 PGT RGN £ T
3, CT KIS T 4. LIS IBAK 4 S 5] ik A= 4
WAL AW 2 iR At . 476 IE B AT iy
T B T g O [M+H]* m/z 168.101 8, 4 TR N
C,H,,NO,, MS® B35 i i 30 e 3= 3 0 7 8 U ML+
H- 18] m/z 150. 092 3, HEW ¢h 53 F B T & 2k

OH =

—4rFH,0018) 774 [RI A MS* [ ip Al LA A 5
T WEM+H-33]"m/z 135. 069 4, HEW #4755 1
g F Rk —4rF H,0(18) J5 &A= a—Ibr 24 it 2 M 6%
CH, (15)fry=Az . e A WAE F 8 —F I [ M+H-H,0-
CH,-14]" m/z 121. 065 1 5[M+H-H,0-CH, - 26]" m/z
109. 065 5, I f % J5 25 1 W [M+H-H,0-CH,] 4>
FIEEEN14) sLCN26) Tk, A EFEES
SCHik [22] WFFE—%,  Hy 0 nT 4 W R o R A
HAE B 7T v AR T A s ULl 6,

/@/\
HO

m/z 121.065 1

S .

X NH

H,
N
/@/K/ N —H,0 /@/\/If\ —CH; —CN /@/
HO HO HO HO

m/z 168.101 8 m/z 150.092 3

m/z 135.069 4 m/z 109.065 5

6V IBARE TS 2R AR
Fig. 6 Mass spectrometric cracking pathway of Synephrine

3.4 HMEMSTHETE

WA= h ) 20 M T IR B W) Cit-
rusin 1 (25), PGT M CRC 2 & G &
KA B WA 25 NS Scopoletin (17), CT 1485
kA 2 RS YT (Bergaptol 1),

4 T i

UPLC-Q-TOF-MS 1] LATE A3 W AH S5 1R 43 1 3
fili b, 38 2 BT B A R S e
A EK A RS . W B UPLC-Q-TOF-MS 1 3E %4
PEHOPEREH AR (IDA) fEWSTCEts . LT
ARAFFEA T AT B A3 1) A BB A5 BT AN 23 38 A
MEEEFEENER, I HEA A S8
SERERG . BCHE T IR ST Y, A i
M e Rt T EEE S, SR EAE NS L)
o, AR H AR A A R MR 2
PRORMEAE HT o A 52562k H] UPLC-Q-TOF-MS $ R
XoJ A7 25 A1 2 W e R B T 2% R K 1) 7K R M A T
SR AT, DR 0 R B K B R PR AP
FET AT WG BERR R T e 724 A, T DA
MR B2 K B AL 5B H S6 A LAy . FERZ
HEL 2R 5 (400> 46 F133 ) T 5 i

RS = FH W RAFE2ZES, EARE RN
UK 4B Ay, i AR
TE 17 A o BESR v R UORS D 0 A 2R
(34, 52, 60 F171) , {HFERM A IR B ALK
MRV RN R R AR S 2R Ak
H R AR I B0 L RIS . Zheng 55 7R AR
[Fi] 7 2 6 42 LUk B Bz 5 5 0 RR E 40 X6 B R B
B B LAY A G Wy P B AR AL, A 2R AP SR
J A 0 8 11 22 4R I B A A T 2 S 2 R R B
w5 0 B 2 VR AR AL, e AR AR e 2K
B o T AR i, A AR
MR R R 0 1 A s A Ak 14, T R 2 PR
BRI R 24>, RS HEAE SR R A E 14, B
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G IR A S-SR HIE T A 6, AR —2
WF5Y . A B 5%t & BURD B A 1 e 5 M 5%
HMNR B2 o A K22 5, 2 AT LA 1 B
A A —BE B AS AR — 2R . AR5
Ry ik — 25 TR A ST M 55 4 100 43 A i (L 2R T8 5K
i, X I LA 3 A% B A 2 140 R 2 B T 5T Y
RAWFF AL T B S
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