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Chemical Constituents from Zhongtong Film Coating by UPLC-Q-TOF-MS/MS
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[ Abstract | Objective: To analyze and identify the chemical constituents from Zhongtong film coating by
UPLC-Q-TOF-MS/MS. Method: The analysis was performed on an ACQUITY BEH C,; reverse phase column
(2.1 mm x50 mm, 1.7 pm). The mobile phase consisted of methyl alcohol and 0. 1% formic acid was used for

gradient elution, the flow rate was 0. 4 mL-min ~'. Quadrupole-time of flight-mass spectrometry was applied for the
qualitative analysis under positive and negative ion modes and ESI ion source was used for mass spectra. Result;
The results indicated that 34 compounds from Zhongtong film coating had been identified, including 10 compounds
of organic acids and tannins, 9 compounds of terpenoids, 8 compounds of flavonoids, 3 compounds of
anthraquinones, and 4 compounds of saponins. Conclusion; The efficient separation ability of UPLC and high
sensitive detection of MS are used in this study, which will provide an identification of the chemical composition
and provide a basis for the further study on its mechanism.
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TLANAR 0. 1% W R K %5 W (A)-HI B (B) , 6 BE Uk It
(0 ~10 min,5% ~50% B;10 ~17 min,50% ~95%B) ,
JE 0.4 mL-min ™' FEIR 40 C,PERER 2.0 pl,

JOT i S5 A < SR FH RIS 25 LS U (EST) |, IE 1 B T
R, BB G B m/z 100 ~ 1200, filf 38 L R
45 ~40 eV, BHEHE 2.0 kV, HEfLEJE 30 V, &
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Tabel 1 Analysis on chemical components from Zhongtong film

TR EE 100 °C |, F i G BE 450 °C HE AL AR
50 L-h ™", £ FIS AR & 800 Loh ™'

2.2 FERVEWME A R ARIBORER 0.6 g, M
H B8 75 (53 kHz) ¥ ff 2 50 mL &3, #7430
min, 14 000 r-min ' B0 10 min, B [ 3 it 0. 22
pom fFL 8 S, B2k U8, B A

2.3 XTHGEIA T R RO R R
R M3 i, R PR, 0 PP I R A A 0 A )
Jot Vi BB 430 A 0. 102 4,0.303 2 g+ L™ AR G 0 iR
EVE TR o RS EEPRIBOG R =B A R I 2 A
M £R 5 R B PR, i T U A S A
VR EEST R 1. 31,1, 14 g+ L7 AR & X R VAR
2.4 JifdE U RE R B Ak 2E L AT 26 E A UPLC-Q-
TOF-MS/MS X Jit i vz 5 70 B 43 1 A7 2 14 49 #7 , ESI-
MS g 5t i 5 2 3 I DL 1
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Fig.1 Total ion chromatogram of negative( A ) and positive ( B) ions

for Zhongtong film coating

S5 5 K i v 2% (03 D 0K 1 R 0 T
PR AR B, PO B 45 FRBR 25 & A7 43 19 1k o7
g, HEN T A OIGIETTRER A . 1B 1 T R E A
e ) O B I 1), AR R HE A 0 1 e A K
HRE T HRENLER L,

t BLib7y . R EFIER
No. ¢ 5 HTR feawm R KR
/min m/z /m/z

1 0.523 191.0195 CoHy 0, PR 111 [M-H-H,0-CO, -H,0] - A L6

2 0.628 169.0140 1.8 C,HgO; BEFm 125 [M-H-CO,] - Jo it (78] gy 20]

3 1.174 341.0878 1.5 C,5H40, i ME B 3 4-0-p-7 % 179[M - H - Gle] = ,135[M - H - Gle - &4t
LRt €0,7°"

4 1.508 375.1296 1.3 C,H,0,, D&M 213[M = H - Gle] ™ ,169[M - H - Gle - %"

€0,] " ,151[M -=H - Glc -CO, -H,0] -

5 1917 549.1815 -0.7 CyHy 05 F B F-18-D-F X 387[M-H- Gle] ™ ,225 [M-H-2Glc]~ g7 "
W

6 2.293 387.1289 -0.5 C;Hy0, HJFiF 387[M-H] ™~ ,225[M-H - Gle] - beF )
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“ZE 1
t i ) WHEFHE
No. * - 5 BTR LAy IR
/min m/z /m/z
7 2.391 403.1242 -1.1 C,H,0,  sEFHAF 195[M =H-Gle] ™, 125[M —H-C,H,0]~ ;"
8 2.494 479.1556 0.6 CyHyOyy SESILL S 357[ M - H - HCOOH - benzoic acid ] ~ ﬂkfj[zn]
9  2.713 479.1543 -2.1 CpHyO,  AjZjtF 4499 [ M - H - CH,0 ]-, g5l
327[M - H - CH, O - benzoic acid] ~
10 3.172 441.0818 -0.9 C,H0,, FILHKEXRETFME 280 [M - H - galloyl ] ~,169 [ M - H - kil
epicatechin] ~
11 3.384 595.1664 0.2 C,H,,0, HiLEZMiF 459[ M - H - (4-vinylbenzene-1,2-diol) ] =, @ fgp >
287[M - H - Rha - Glc] ~
12 3.630 515.1188 -0.4 C,H,,0, S&JER A/B/C 353 [ M - H - caffeoyl ] =, 191 [ M - H - gzl
2caffeoyl | ~
13 3.718 515.1189 -0.2 C,sH,,0,, S4:EfE A/B/C 353 [ M - H - caffeoyl ] =, 191 [ M - H - gzl
2caffeoyl | ~
14 3.775 447.093 0 0.7 CyHyuOp it 301[M - H - Rha] ~ A (24
15 3.937 579.1719 0.9 CyHy,O0  HlijgiF 271[M - H - Rha - Gle] - Bk 2
16 4.078 5151190 0.0 CyH,0,, S&JEE A/B/C 353 [M - H - caffeoyl] =, 191 [M - H - gl
2caffeoyl | ~
17 4.107 359.076 7 0.0 CyH,,04  EKLEFM 197 [M - H - caffeoyl ] =, 161 [M - H - 221"
danshensu | ~
18 4.506 461.108 6 0.4 CpH,LO0, 2-0-H J Tt 21 & F 313 [ M - H - cinnamic acid] =, 169 [M - gl
15t -B-D -4 % H - cinnamoyl-glucose ] = ,147 [ M - H - galloyl-
glucose | ~
19 4.703 299.093 3 4.7 C;;H (0 2',6"-" k4 4 193[ M - H - (2-methoxycyclohexa-1,3-dien- | 330
FH 4R B A HC S5-yne )] ", 167 [ M - H - ( l-ethynyl4-
methoxybenzene) ] ~
20 4.740 931.5323 0.4 CuHgxO, =LREHR, 931[M-H]~,637[M -H - Xyl - Gle]~, =
475[M - H - Xyl - 2Gle] ~
21 5.010 799.4859 1.9 C,H,0,, AZREAF Rg /Rf 637 [M-H-Gle] = ,475[M - H -2Glc] ~ =
22 5.215 613.1197 0.7 CpHyOs 2-0-H: Ji7 [ -1, 6-— 465[ M — H - cinnamic acid] = ,313[M - H - K#%!"
TR T I 4 - cinnamic acid-galloyl] = ,169 [M - H - (2-0-
cinnamoyl- galloyl- glucose) ] ~
23 5.575 431.098 3 1.2 Cy HyO0p  FEHRZE-T-0-4 BB 260 [M -H - Gle]~,225[M - H - Gle — Kk
€0,71"
24 5.673 476.3080 -0.9 C; H,05  EHKLMMBLE 371[ M + H-styrene ] * ,341 [ M + H - CH, — ffi 3 "
CH,0]*
25  5.881 539.2128 -0.2 CyHy 0y,  HEZEPFAF 161[M-H- Gle] "~ 217
26 6.576  927.509 6 2.7 CuHOy  NIZEWFR AT VI 603[M -H -2 Glc] ~ sl
27 7.739 283.0245 0.7 C,5Hz0, KR 239[M-H -CO,] " ,211 [M -H -0, - Kl
coj-
28 7.951 945.5499 0.8 CuHgpO  AZHTF Re/Rd 945 [M -H]~,991[ M + HCOO] ~ = [
29 8.330 945.5490 0.0 CuHgpO  AZaff Re/Rd 945 [M-H] ™ ,991[ M + HCOO] - =]
30 9.299 267.103 2 0.9 C,H;0, IMHE 252[M-H -CH,; ]*,224[M - H - CH, - [fi 38"
col*
31 9.623 269.045 4 1.5 CsH, 05  kK#= 241 [M-H-CO]~,225 [M-H-CO,]" S35 78]
32 11.067 253.050 1 0.0 CsH,0,  F#m 225 [M-H-CO]~,210 [M-H-CH,] "~ g 178
33 13.261 455.3528 0.7 C3Hy04 AE SR 152 [M - H - & 1A 0% 302 BE R ] - grppl ) gz (]
34 14.641 289.2543 0.0 C;sH,,04 & iy 153 [ M + H - (4-vinylbenzene-1,2-diol) | * =BT NS
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NGTETE AL A B B A HE Sy TR T IE m/z

269 [M - H] ™ B Zr 57 CO J5RIE & 1 i
m/z241 [M-H-CO] " ,BJ5 i L 1 4 CO, B
m/z 197 [M —H - CO, - CO |~ (% F 8 F i LU %

K F LI 1A CO, TG m/z 225 [M - H -
CO,] WA B T

225.0551
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Fig.2 MS? spectrum (ESI™) of t, =9. 623 min

ty =9.623 min) ) MS?

-CO;

miz 253

A REEH; BRI
B4 KREZMAEBHORBIES

Fig.4 Proposed fragm entation pathway of emodin and chrysophanol
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Fig.5 MS? spectrum(ESI* ) of ¢y =7.901 min
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(eS8 F 0 m/2 253 [M-H] "~ B2 CH, 7P
W m/z239 [M -H-CH, ] ;L& CO HJ5H
JRAFEAERE - m/z 225 [M - H - CO] ™, BfiJ5 i 25 CH,
JE B AETE A m/z 210 [M - H - CH, ] ™
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Fig.3 MS? spectrum (ESI~) of ¢; =11. 067 min
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B e T3 Pl m/z 931 [ M —H |, LA KB &
1 ASAHEFD 1A 48 49 B IR B0 18 R B8 - 01§ m/z 637
[M-H =Xyl - Gle] ™ FIH B2 1 4% 2 52 B Ay
PR B T U m/z 475[M - H = Xyl =2Gle ] =, #EM
=LR#HR
2.5.2 MR RS A SO B A i
KT 10 A4, 53 5 AR (1) I & F IR (2) , 1
MEWE S 4-0-8-1 Hj HE (3), RILKX R E TR I
(10), %5 R A/B/C (12,13,16), 3%k i& & i
(17) ,2-0-FE Bz Wk 3 -3 & T Wk -B-D- %5 Hi (18) I
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161. 047 7 637.4453 BRI IE W AH N B B T m/z 353 [ M - H -
caffeoyl | ~Fl m/z 191[ M - H - 2caffeoyl | ~ , F-Ai 2 1
475.387 8
§38.4509 iss1o 5y F H,0 JE K m/z 173[ M - H - 2caffeoyl - H,0 ]

191.059 6
‘ | 31532 0{932.578 0
T T T T T

T
200 400 600 800 1000
mlz

B 6 =+2%HR,(t; =4.74 min) i MS?
Fig.6 MS? spectrum (ESI~ ) of ¢, =4.74 min

B m/z197[M —H] % 129 M = H - H,0 —
CO,] " ,111 [M-H-H,0-CO, -H,0],87 [M -
H - H,0 - CO, - ethenone ] ~ By 4F1F 1 B & F %, #E
Wrizfk Ao h i

R B Y R B2 R T IR AL R
R ORILER ELEY 2,10,18,22 h iy A] LI 2
m/z 169 MEE T WA AR B, k& 2 TEE
TR m/z 169[M - H ]~ By 7 5 7 1%,
i1 4rF CO, J53ki5G m/z 125[M -H - CO, | 11
FRIERE 70  HEWT AR TR, fkaW 10 L1 457
TRILZEEZHFBESS m/z 169 [M - H -
epicatechin | ~ RURE Jr 8 706, sl FH 25 1 o TR
TREEERATF m/z 289[ M - H — galloyl | " iy £ LA R
Jr B B U A5G SCER L HEI A RILE R R
TIREG. fbaW 18 5 22 thiynl UL m/z 147 (A kE
WESELRE o fba W 18 L 1 7> T AEIR 315 m/z
313 [M - H - cinnamic acid ] ~ {4 8¢ B B 1 04, J- 1%
F 1 THE RS m/z 169 M - H - cinnamoyl —
Gle] " & FRBEEIE 7 & 7 1%, i b 59 18 |
B 1 o> 7R T T kA A B AR 1S msz 147
[M - H - galloyl - Gle ] ™ {2 fe ot FE 4 ik 25 10, 2%
5 SCHR HE W o 2-0-FE B TE BE -3 B T WE-B-D-H 4
¥, fEibS W 22 af L m/z 465[ M — H — cinnamic
acid] "5 m/z 313[ M - H - cinnamic acid-galloyl ]
MR b B - W, R G 25 1 43 1 A R T A 2 1)
m/z 169 1 5 B - Ik 5L e iE 088 7 0, IR Ok 4 00 4 5
Y22 R 2-0-kE Bz Bk -1, 6-— % B T Bt -
wRET

a3 s T AL RS F
BT W m/z 341 [ M -H ]~ - E 1 5y 71 4 b 15
B m/z179[M - H - Gle ]~ BURE A B 706, A X 1
4 CO, 18 %) m/z 135[M - H - Gle - CO, ] ~ [l %
JE W 5 5 SR A I S o e P 5 -4-0-B- 7 % b
U A 12,1316 2 3 AU IR 4 S
1E 1 B L B A [R5 e 2> B T m/z 515
(M -H]"#EZEK 1 05 Wi, 2 2 ik

IR b B 06 o PR 2R 6 SCRRHE N iZ 16 & 1 o e 4
JEIE ALB,CHMY L AW 17 1 R AT 45 i
WIS HE Sy 1 8 10 m/z 359 [M - H] " ik 1 53
ToumoMEBE R S, 74 W A B om/z 197
[M - H - caffeoyl ] "8{lit 5 1 73 F PSR 7 A ER
BT m/z161[ M — H — danshensu ] ~, [ i #E 0] % 1k
Y R kR AR o AT U o R 4
TRREWA VLR — M & T Do Ml 15k 1 F B i 25 1 1R
B AL W R4S m/z 191 (28 7 IR A BEES T
m/z 179 1 W E ok 356 7 BB 8 e, o i 5 Bt 5
E— 2Bk kg CO,, TR Be o i — L i
% H,0,
2.5.3 WSS A SCH BT S A O T 2 R
73 6 A, FLAE BT IR (4) , 5UJEF--1-B-D-Jg IH XU
H(S), w1 (6), & F 3£ (7), 3L &
(25) )12z 4 VI(26)

a4 EREFHETANMES 75 g
m/z375[M - H] ™ HB L 1 40+ # B 15 2] m/z
213[M - H - Gle |~ W 8% Fr 2§ 7 0, FAH 4k i & 1
AFCO, 1 H,0, 15 %] m/z 169 [ M - H - Gle -
CO,] M m/z151[M = H - Glec - CO, - H,0] ~ 1y
BB Tl 45 4 Sk e b S o Dk R .
B 5 e s TR 4 I 0o B T
m/z549 (M - H] ,m& 1 4TFHm®B (M +
HCOO | " JE 8 m/z 595 [I#E 8 Tk, i 2 1 4 F
WA S E) m/z 387[M - H - Gle] " Y7 F 8§ 1 Ui%,
KPR 22 1 20 F i A A 8] m/z 225[M - H -
2Gle ] " AR B U HE DN SR 5t )@ -1 -B-D- i IH 3L
BETT . ALE W 6 mtJe P 7 i B R T 45 th i i
MUHES> T 85 T m/2 387 [M-H] ™ g 14051
iz [M+ HCOO] B m/z 433 (% A B+, i
X5 FRIEMIE R m/z 225 [M - H - Gle] ™ (i
Fr BT UG 454 SRR o s RS L A
THERETEXX TSP RMESAE m/z403[ M +
HCOO] " (il ,m/z 357 [M - H] ™ Rz b & ¥y e
S B A TR AR T m/z 195 M -
H-Gle] " % 7 & F 1%, i L C,H,0 13 2] m/z
125[M -H - Gle - C,H,0] R BT, &4
SCHRHEWTIZ AL & B oF 3 HE . LA 25 e
BPBRAT AWMDY7 m/z539[M-H] ",
PN m/z 161 [ glucose ] ™ (RE Jr 8§+ U, 45 & Sk
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Mz A& W) 0 B S v 1Y . LS W) 26 TE U TR
TEHBRMESAE m/z973[M + HCOO ] ~ [, m/z
928[M ~-H ]~ iz & Wy e sy 18 70, Bt % 2
Iy TS 1 m/z 603 [M - H -2Gle] ™ B9
BT 25 SCHR A W% AL & W o 1 SE R
VIV S b R SR AT R T L 7 B T
T, C4 Sl P SRUHE Y BRI Tk 1 1 5 5 W R &, 2 i
[M +HCOO | ~ Ay Jy 8 W, [ I 51 25 2% ) 4 M
WARHE . 3 A LA 4 e I, 3X 02 ol T A0 0 T o 288
53 B G5 AR AR 2 AR R L O B Tk, B 2R Ak
BV Z UHRWIEAATE BRI R R A A,

AL 28 23 3 A, A 35 S 28 AT 25 Y i
H(8) , ATZ5H (9) M T FR =i 28 il RE SRR (33)
a8 m/z479[M - H ] AR T8 T, NG 1
o3RRI Wl m/z 525[ M + HCOO |~ Ay i A i
We BERBEZE 1 0 7R WG B m/z 357[M - H -
HCOOH - benzoic acid ] ~ ¢ 8 7, i 25 2K H1 iR
B 55— A5 5 m/z 121 BB TR, 454 SCk e
Mzt & AT NER T . b EH 9,m/z479[ M -
H] ™ N T8 70, G 1 07 R M m/z 525
[M +HCOO] " Wy R i 7l A A wE S rh B 5 1 73
THEE, LW m/z 449 [M - H - CH,0] " W7 F &
T g L TR BRI m/z 327 B E
FE T S SO I 2 Ak G AT . m/z 162
AT Fr 88 T U m/z 327 B2k 1 3 4 A MR 1LY
ATEN T REAZ S5 0 B 1 7 88 5 D, 3k T A 4 Jo g O B
(R0 A

oGy 33 1t B AT 45 ey 1 R T
m/z455 [M -H] ,m/z 153 [M - H - £ &£ %% W
ZL302 FER ] T ORE B T 255 SR X AL &
Wy e SRR
2.5.4 A R HAGAEW RSy AR SC BT 4 E
B S AT A W) 2R R 8 A, LA BT b 3R R R
(11) A B (14) Bl B HF (15) ,27,67- 32 k4 ,4-
THVE A H (19) , F SRR T-0-M A T (23)
B I 35 21 3% (24) , 135 & (30) FidE 6 X H R
(34) .

a1l m/z595[M -H] " AR T8 1
W B2 1 4y F S B OR K 2 4y F ZOnEE 4 m/z
459 [M - H - (4-vinylbenzene-1,2-diol ) ] ~ Hy % i &
T B2 1 MR 1 o TR A 4R Hm
151[M - H - (4-vinylbenzene-1,2-diol ) - Rha-Glc ] ~
AR R B0 AW 11 B2 1 4 1 R BRI
1 TRZHEA Y m/2287[M —H - Rha - Gle ] ™ 19
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RS T U, 256 SCHR R U 2 A6 & 9 R BT AL 36 26 T
FFE L A 34 FEEE TR A m/z 289
(M +H] "R HEs 787U, i 25 1 70 1 S R
K2 oy F Zon g m/z 153 [ M+ H-(4-
vinylbenzene-1,2-diol) ] * BY#E B T W5, 25 & SCHik #E
B SE N S IR LB U (i e
T BT m/z 447[M - H] ~ % 1 20 R
JRE L m/z 301[ M — H - Rha |~ [ R #5116, i A
B m/z 301 b e 3R AR B 1 0, DRI 3 Ak
B A TR LAY 15 R TR R 4
o> T8 T m/z STO[M -H ]~ B2 1 737 W%
Wi, 1 o> 7 0 & W5 B L m/z 271 [M - H -
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