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UPLC-QTOF-MS Analysis and Multicomponent Quantitative Analysis of Cayratia Japonica

XU Qian-qian', BAO Bei-hua' , ZHANG Li', ZHAO Xue-long®, TAN Xuan-zhong®, LI Wen"*

(1. School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing, 210023, China; 2. Nanjing Hospital of Chi-
nese Medicine Affliated to Nanjing University of Chinese Medicine, Nanjing, 210001, China)

ABSTRACT: OBJECTIVE To qualitative analysis of the chemical constituents of Cayratia japonica and establish a quantita-
tive analysis method for the main components. METHODS ACQUITY UPLC HSS T; chromatographic columns (2.1 mm X
50 mm, 1.8 pum) were selected, acetonitrile (B)-0. 1% formic acid aqueous solution (A) was used as mobile phase for gradient
elution, a flow rate of 0.4 mL/min, mass spectrometry using electrospray (ESI) ion source to collect data in positive and nega-
tive ion mode. The results were analyzed by PeakView software. Then according to the relative retention time, excimer ion
peak and fragment ion peak of the compound, the chemical composition was analyzed according to the reference material and re-
lated literature. The quantitative analysis of four main components (luteolin-7-O-glucoside, apigenin-7-O-glucoside, luteolin,
apigenin) were established. RESULTS A total of 31 chemical constituents were identified in Cayratia japonica, including 7
flavonoids and their glycosides, 3 coumarins, 7 terpenoids and triterpenoids, 7 fatty acid esters and 8 other classes. The con-
tents of luteolin-7-0O -glucoside, apigenin-7-0-glucoside, luteolin and apigenin in three batches of Cayratia japonica were
0.061%~0.15%, 0.077%~0.14%, 0.011%~0.028% and 0.020% ~0.062%, respectively. CONCLUSION This method
can analyze quickly and accurately the constituents of Cayratia japonica and the quantitative analysis method could be used for
quality control of Cayratia japonica .
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TS S RE YA AR, AT SRR S S
XF KRR AR B TR T A R R I B
BALTE A AT 3% b2 | 45 0 e b i AR B[R] L 9 R K
IR AR ) T HE e 1L 2% 45 O T SOR B L b AR Il R
MR EHLHABEEEANEHBEA RS
(VAC) X for 2 22 ME AT EE AR J5 B w9 & & 801 B
Gt B H T X 8 B 9T 32 A AR I R R
T A B A R A D B 2 FR R A Y
BT 7 1% IR Z 58 35 1 0T S AR

ARSH R A UPLC-Q-TOF-MS/MS 43 Hr 4 A
XF 5 B A T B A2 B A AT 3 i DL Oy 4 1 b
AT B AL A5 B IR AR R 2 A 45 R X
e TR B ST R T AN N S
SR B UL AR 1 2 LA O Ry E — 2B B 5 L AKON
Wy Joit Sl KA FEAIL ) R L AR 5
1 ##
1.1 X4

I-Class 8 = 20 A7 @35 1 (32 H Waters 2
) s Shimadzu PRE AR RS (B %A LC-20AD XR
% ,SIL-20A XR H3h## 4, CTO-20AC HEIRAH .
H A 8 1A 7)) s Triple TOF 5 600 i 54X (Bt % A
DuoSpray 8 T8 , 3 [E AB Sciex A #]) ;BP211D !
HL 7 K (d =0.01 mg, 38 2 F W B2 AU AR A BR A
7)) s HANGPING FA1104N H 43 #F K (d = 0.1
mg, [RGB R E IR AR A FD ;s & X w3 ol
(TG16A-WS AL, 5§ 50 DL Hy N R AL 2% 3% & A R
Al 5 B PVE R B X T A (DHG-9023A B, [k
T IR A R | 5 o b 25 8 5 HL (XFB-200
Ry 25 ML ) 5 BEE R R D R AR
(KH-500DB #!, B 1L i AU A IRAFED .
1.2 35

O S {43 45 (75 [ Merck A H]D ; R 4
TR (B 5 M 4l K (Milli-Q 8 4l K & 4t il
72 Rk o br el I AR R R -7-0-4
AOBEH C R IR A AR RA R A A S
Y26 A9H59973) , 4l B ==98%) s 24 T (b Mg A= 4
B A R AL 5 T27F10281699), 4f JE =
98%6) 5 AR RLF (b [ 8 il 24 K 8 i 5 B L i S
111520-201605,4[ )% :99.6 %) 5 FE 3¢ & ( L fl R B2
iR A BR A AL 52 080531, 4l B >98 %) ; 3K
E-7-O-F BT (5 . 16080705, 4l =98 %),
1.3 RH

5 B TR R 77 A o B N T i P B (AL S

B AU B 2GR 4l 2020 4F 7 A 5B 36 B4 4 M)

20181201, 4= H:2018 4 12 A 3 H. K EHW 5 .
ZYHXL3-CJ - S1), % # = M i 5 W B (it 5.
20190428 . 47~ H#.2019 4 4 A 28 H. K EH 5 .
ZYHXL3-CJ-S2) Ff m Jil 1 i KRB (5.
20190425, 4= H:2019 4 4 A 25 H. K EHWS .
ZYHXL3-CJ-S3), £ ut v B 28 K 2 ™ il 4%
Y WA AR MY S 88 Cayratia japonica
(Thunb.) Gagnep.Hy4=H

2 FEEH4R

2.1 W%

2.1.1 @migE&M @ik H . ACQUITY UPLC HSS
T, {4 3% # (2.1 mm X 50 mm, 1.8 pum); Ji # .
0.4 mL/min; #E .30 Cs; dEME . 2 pl; W30 HH:
0.1% W R KW (A)-ZNF (B) s B BE VR . 0 ~
12 min, 1% ~6%B;12~15 min, 6% ~10%B; 15~
22 min,10%~15%B;22~30 min,15% ~20%B;30
~40 min.20% ~60%B;40~45 min,60% ~90%B,
2.1.2  FRiE&M R H TOF MS-IDA-MS/MS ##
L HMEZE B 7R (ESD . R HIE i & F A X H .
JREHEMILHE m /2 50~1 500,

IE B R 5 = A A A (CUR) 276 kPa, 51k
R (GS1)279 kPa, 4 B R (GS2) 279 kPa, i Wi %5 H,
JE(ISVEF)5 500 eV, B F I BE (TEM) 550 °C , 23 5%
B JE (DP) 100 eV; TOF-MS #5285 & fif 18 i J&
10 eV,IDA-MS/MS &4 F 3% & filf 18 B s 40 eV, filf
FEHEZE 20 eV,

BB TRy =X A A (CUR) 276 kPa, 55 1k

K(GS1)279 kPa, fli B < (GS2) 279 kPa, Hi W 55
JE(ISVF)4 500 eV, & TR B (TEM) 550 °C , 5%
B, (DP) — 100 eV ; TOF-MS # 2 T 5% 8 il 18 8, JE
—10 eV, IDA-MS/MS % {4 T & & fiff i i1 Jk —
40 eV, ilf g HL R 22 20 eV,
2.1.3 A s ol KA SRR IR R R Ry
i 10 AR K A SR R 2 U, BRIR 2 h, B IR IR
WL E TS TRE. HERRTEEA.2g 2
10 mL s, MUK F B 2 218, 8650, B
2 0.22 pm GUALUE DT, BCSE R B A .

M4 . OB RE IR oML M IS B L 0 10 f i 2B
MR 2 YKL AR 2 h, AR IE T I TR TR
H.OBERRTREL.2g E 1omL B, ML
B RIE M B R 218 25, BIEW 4 0.22 pm AL
UE R g I B S PR L B4

P4 i K A - B Sl g B A S AR N 10 % aR K
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HEAT R, B IF DB O TR AT TR . R AR
IRTRHE% 0.2 g 2 10 mL &, N & B T i
BEREZI A, LW Z 0.22 pm L8 B8 3T,
R, B

2.1.4 GRS N S E A 1 R N A A
Se3CHk, I 5% B TCMSP Chttp://Isp. nwu. edu.
cn/temsp. php) . SciFinder Chttps://scifinder. cas.
org) . ChemSpider Chttp://www. chemspider. com)
S5 00 2 B 40 P ST 5 SR I A S E LA P . TEAR TR A3
B 281 5 23 00k B SRR AR R 45 b 3k ot 3 R PR AT B
TR R . B A R AB /A F] PeakView 3K
: (version 1.2) , B &b &Y B Fr A o> F X E B
B k22 10 R S A SR 9 B ) XTIC Manager 39,
M5 5T 1% HaiE b 0 3 B bR Ak & . RIS LB )
18 D B I ) R A 4 o o A5 A S, e BBORS 6 43 1 I
R ZETE 5 U BN A B bR BTG 0 5 I R
BTG R 8 X B TR 2 2 R DG SOk | A T Y
fif iR R AT S RN . B IR DL 1

ESI- ESI*
1 2

| ESI ESI*

B I K
H L RBER-T-O- AW 2 PR T-O- AW H 3.5 T
SRR E SRR T RB TR 9.8 100 8 5
17 ARAR R s 180 IR 1R 5 19. S A MM MERR £ T s 24 B F 1R
Bl SHEEAARRARXEBFRE
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x1 BHEEUZFEMS UPLC-QTOF-MS/MS ¥ EHR

, w2/ i IE . . 2%
No. tg/min ey 7= m/z opm BT BT MS/MS S 5 it
1 24.051 AKBEZE-7-O- CuHy,O, 4481005 —0.30 H- 447,285 W [8]
HEEE
2 27186  FFHE-T-O-  CyHy0O, 432.1056 1.0 H 431,341,323,311,265,283.269,163, #HAH  [9]
A 161,117
3 23.996 BT CyHy Oy 610.1533 —3.3 H 609,285 e [10]
4 32.647 KREZ CisHioO;  286.0477 —1.0 H 285,199,175,151,133,107 A [10]
5 34.289 fRE Cis HiwOs  270.0528  —0.90 H- 151,117,65 ¥& o [10]
6 31.626 Hit fe R C;HiO; 3022357  0.60 H- 301,151 ¥ [10]
7 13.468 ZEH & CisHi; Oy 340.0794  0.30 H- 339,205,177,149,133,105 ¥ [11]
8 14.242 FEW % CoHs O, 178.026 6 1.1 H 177,149,133,121,105,93,93,81 ¥4 [12]
9 11.462 2 CisHis Oy 370.089 9 2.0 H* 163,119 FEfe  [13]
10 44.022 P H CpHsO 4263861  —3.6 Na* 237,203,149 Kig [14]
11 41.286 T 7 C;H, O 220.350 5 —3 H 93,55 KR
12 38.579  T-Muurolol CisHy O 2223663 0.60 COOH' 55,67,95,149,189 FEfe  [15]
13 34.67  (—)-KEH CoHy  136.1252  —0.90 COOH"  23,121,121,109,107,53,81,93 KR
14 25.015  (—)-{HHEA CoHisO 1522334  —2.3 H™ 81,71,69,67,55,53 wE  [16]
15 37.516 T e T CoHisO 1542493  —2.7 NH,4 72,57 £
16 37.624 B M CisHy 2043511 —1.3 COOH" 175,161,147,121,107,81,67,55 W [17]
17 37.423 TR R CisHp O, 256.2402  —0.20 NH,; 71,73.0215 mde (14
s J5 K 3
18 43.686 fifi e R CisHy O, 284.2715  0.20 COOH* 271,237,197,55 FEfe  [18]
19 16.818 AWM ZHE CoH,O, 208.2106  0.50 H 163 ¥ [19]
20 36.20 L-ZWRUKKEEE  CnH,O, 1961463 —1.0 H- 195 pe)
21 10.97 #rBRM =28 C,H,O, 276.1209 —2.9 H 127,145,257,275 Kig [18]
B 4 5 7K 42
22 1.15 oy i T P Tl CiyHy O, 2702559 0.00 H* 271,71 Kig [18]
s 5 K 3
23 4311 FE_HR_2ZH C,Hy: O, 390.2770 —2.0 H 149 Pt J5 K 4 (20 ]
C.fis
24 2.242 BETFR G H; 05  170.0215 2.5 H 169,125,107,97,69 ¥E o 9]
25 23.43 3,4-"RIEEHR CH,O, 1820579  0.60 H- 181,153,123,109,91 FEfe  [21]
Z 1 P 2 5 7K 4
26 41.44 B4 8 CyH; O 414.3862  —4.3 Na® 403,385,367,357,191 EEfe  [22]
27 2.01 B 7 A1 C:sHy,, 05 150.129 9 2.0 H- 161,143,115,101,99,73,59,57 K [23]
P J5 K 4
28 19.5 g W7 -3- F gt CoH;NO 145.0528 —0.70 H~ 144,116,114,65 W o [5]
29 3572  4-FRCHEKER CpHisO 1761201  —3.1 H' 159,133,107,105,93,55 AKeg  [5]
P
30 16.8 5-FHE-3.4-"HIHE- CHiO; 1971183 0.50 COOH'  185,181,167,151,145,53,55 fEdE (5]
5-1%, -2 (5 H ) -1 I if Pt 4t 5 7K 4
31 4251 6,10,14-=H1 -2 CyHyux O 2684778  —0.70 COOH' 71,57,57 medt  [5]
& e i

e TR H R O S kA .
2.1.5 EE R ILHRAEGYET B S LA 2R W - B4 R R (RDAD 2 ig DL & CO. CO.
BRI EEAE R R, Z R AW E CHO Sh s FERT L EAE FHEAT, B UE
ESI-MS 24 i 5 o 25 50 4 A2 M 36 L 7K LR 1335 SR IBUAR A0 B I 258 A 40 5 O 2 i 7 Ak SR g B T L T
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oo s PRI — 2 2 m, NI T FAEN
Y ZR AW IER T . D&YW 1 o, 1%
TEE W B 2B AR — T B i B/
z 447.092 6[M—H] W5 ¥ & &, I 7E m/z 285
S AT — A R U L 3SR FR T T 3 2 B R 1A & R B
B ICE T, HAEm /= 447.092 6 ke I[M—H]~
BT UENL A MS* BT Wi 7E m /=2 285 AbAE AL E
BE T H GBI 3 AN WEICELE >90%, JfiE
it S AR HE S AT IR B E R B M R R R -T-
O Hi %W, T Re A i i A2 WL 7,

AW 4 W —H B B m /2 285.039 4[ M
—H] W0 FE i, 9 EE T E m/z 199[(M
—H) —86] b — N e HERX R B T 2R
@REF B CHO, IER; AP 7-OH 5
B 25 M 2B R om/x 175, HAE m/=
285.039 44 FHIM—H ]~ & F¥EI , 76 MS* 43 #7 v
276 m /2 199,175,151 AbAE R 5 7 g 5
PR S AT LU B b Ao KRR R, H o ik
B 1 IS O AR R R A LR 7 M 2 HE
. AR TR 5 2 4 5 B A 50 .

m=447_g
\ mE28S

X OH
% OH OH
% O I CeH,405 0, 0
HO \ “OH > O |
ol
\
()

mz285 g
-H
H, OH O
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m/z133 g
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B7 ABEZ7TO-HHBENRREE
2.1.6 HHEREXLEWMNT HELRLBUEWE
ESI-MS K Z BA 1Y 43§ & 1 U, 8 B O R f
WA G RELXN S TE TS RELE, hT&T
EZRDT— BB ZA I AR T R
AL, O s &% R B — R 311k 28 CO, OH 5%

H, O, U BEs H AL i 8 7k, LIk B 728
B, ZAE NS CEZBMEW A m /2 177 b —
AN R 3K T TR I R R TR AT T T
fEm/z 133 oA — DR T HEB T —4 CO,BF
B, G 8 REMIT TEY . R E R A
WEA LRI 5, AR E R m . 458 X
BRAF R B 7T ABREH R ACG Y 8 WFE K
F, MR IR 8, FHMF k% EF
SEREEEY.

-H
oH Tf Tf
ROCSOUIE T ¢ SN ¢ =
P 0 OH HO 0o HO

(7). o ®)
m/z 177

B8 FERZWAUMRER
2.1.7  JRWiRER KA B YT LB 17 TER B
14 At B2 (CCHL BE) B 38 Bl N o — R 90 A0 L Y
AT 2 B, MLS 3% 32 28 ol T 0 i ) o ¥ O Y
FRAE R B m /2 71 /bR [CH,; (CH,), ]l m /2 73
L (CH,), COOH IRy # fr. H 7l e 24 i & 42 DL &
9. FAH DT 48 R AL S W) .

(o]

HO)J\/\/\/\/\/\/\/\CH3

m/z 339 m/z 133

\/\/\CH3
m/=71

HO
m/=73

B9 SHEBHEREER
2.1.8 HAbSWEN LG W 24 0 — R 5
WHED PR T m /2 169[M—H] . R m/2
125.00L(M—H) —44] KK E 1A CO. MR BT
W, HOR TR RRAE AR 06, AR SR L X M X
EWHEEFIR. HARRE &5 e A& 2Kk
.
2.2 ZHSrE R E
2.2.1 g @iEH . ACQUITY UPLC HSS
T A% (2.1 mm X 50 mm, 1.8 pm); Jit s AH . B A
(A)-0.1% B R /K ¥ W (B) s B B e i 0~ 8 min,
37% ~37% A; 8 ~ 15 min, 37% ~ 75% A; 15 ~
17 min,75% ~90 %6 As & W% K 254 nm; 4 PR &
0.3 mL/min; A& 30 C;#EFEE 2 L,
2.2.2 MEBEBEWHHE S BARBER-7T-O-H# 4
BEH 3R -T-O- 1 %) WE 1 LA 3 B 2R 38 3 0 IR
sl i o R B R A L I T A TG T B o v R )
WK 0.56,0.50,0.072,0.10 mg/mL [IR & X B 55
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2.2.3 M mEBHE WO ERA AR
lg . KM% ma, &2 EMEIL b, % n AW B
20 mL, F% & BT &, # 5 4L # 45 min (500 W,
40 kHz) , ¥ , P Bk ot o, b 2 2K o o, 4%
A uEak SR B A

2.2.4  HIkHFE

B AU B 2GR 4l 2020 4F 7 A 5B 36 B4 4 M)

2.2.4.1 KMEXRFRFZH H§2.2.27 50N il 47 0y IR
GRS EWAE N 15, A R 2.4.8.16 £iF, il
13 2~5 SIRAX MG . 0SB 1~5 %
TR A3 T HB A VA 5 AR 1 RO A 0 A, £ 35 4
PRHEREI A . DAV EE X AR AR AR L 45 5% R e 1A AR
Y NP AR flbn e 4 25 R IR 2. & R DU AL 43
r TE 0.999 6~0.999 7 Z[a] . LI H LM X R BT,

2 HAFBRREXRH
% [l 3 5 r LML/ (pg » mL 1)
RKBER-7T-O-#AEMHE Y=9965X—56401 0.999 7 17.58~281.3
FRFE-T-O-HMEWH  Y=8140.8X—40188 0.999 6 15.79~252.6
KRB Y=17 042X —14 355 0.999 7 2.362~37.21
rERE Y=13162X—17 996 0.999 7 3.136~50.18

2.2.4.2 KWL HUR] IR G 0 BRSO R
“2.2.17 TR €A1k Sk A E S HE AR 6 UK, A0 Sk I T AR
GERARBEZR-T-O-W & W H r R E-7-O-1 % b
HORBRRIR R RIEHE A RSD 43 51°50.39% .
0.39%6.0.39% 1.1 % , & W 4045 % FE R AT

2.2.4.3 REMAE WD & AH KR S
20181201 #%2.2.3” W T J5 ¥ il 25 A2l i 5 W 43 i)
TEEFHE 0.2.4.8.12.24 h J5 (%&MFR“2.2.17)
HEREAT AT, e SR LT AL, S5 IR AR R R -7-0-H
BT FRR-T-O-MEMH ABRTERMAFRR
W T LAY RSD 2051k 2.7%.2.3%.2.2% 1.8 % . %
W A S VA VRRE A TE 24 h NARCE MR RLAF .

2.2.4.4 HEMERAR B H KR LS.
2018120 ) KG BEFRAE 6 103 - 4% 2.2.37 T T J5 ik fil 4 it
IR S HERE AT O I RN A& R[] “2.2.17) L IRl 5%
HOETE R, SRR R I E-T-O- M A BT E R KT

O-# H WA KRR R M TR EZ A8 N RSD 4051
J1.4%.2.2% . 1.1% .2.8% , & Bi% O7 ¥ 1 8 2 M
AT,

2.2.4.5 AR R EE S B AR R oK (LS
20181201)0.5 g NGB FRE , EHEIL L 43 s 25
A5 B O A R A 45 X B #02.2.37 I
T3 A B T R AT A 6 A R R R R R
“T-O-HIFME PR Z-T-O- A OR B R
FE3EER N RE AL =R T 3 K K S 101. 204
98.39%.102.1%.96.56 % . RSD {HMK K A 0.42% .
1.3%0.1.5% 1.8 % , R B iZ 7 i R A7

2.2.5 FERE 3 AR D 8RR IR R R A5
W3 0y HE B RRE RSB, A LB 10, 0
WA T 3 3o 4% 8 o0 1 2 M D R T B A% LA L 2
R 3,

x3 SHEHEBRAESENEER=3)

KEEEE-7-0- FrRE-T-0-
77 i Eiim=2 . I KBEZE/Y HFRE/N
W BT/ % WA/ %
GRGR 20181201 0.150 0.140 0.015 0.020
LRSI 20190428 0.120 0.130 0.028 0.062
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