384 1) It % 27 4k Vol 38 No. 1
20174F1H Journal of Chinese Mass Spectrometry Society Jan, 2017

AL B 3 BY LC-Triple TOF MS/MS 53 #

FoOLR BRI, g L ERT AR
CH e B 25 R 255 TR FIAE 210023

8 E R HWOR (03 - = 8 IO AR AT AT I 1) AR B BT (LC-Triple TOF MS/MS) i 43 #1 &L o 718 46 27 1
Sy SR AE C18 (A (250 mm X 4. 6 mm, 5 pm) . LL 0. 1% HER 7K 33 i (AD-Z I (B g i 3 AH
HEAT R BE BRI 5 SR ] EST 8§ I8 04 1 5B 7~ 3 38 00 SO RE BT A0 BT . AR AR O 40 PR O 4R 8t v ME ) T
BB ORI B B O 45 A bR O R 5 A 56 SOk B L L 35 Rk R 4.
T 13 FIORAE RS 11 Fh PR AR Tk aiE 2 9 PR I R A0 2 o R 2 A 40 . 32 S 3 T SR A A 1 24 5804 o Bk
Btlh 0 5 T3P0 S5 aE — 2B W o SR L SE Rl BT R

SRR AL A5 IBOAH 0% - = H PO AR AT AT B[R] BRI BT % (LC-Triple TOF MS/MS) 5 2% i 53
PESES:0657.63 AR AR A XEHES:1004-2997(2017)01-0146-11

doi:10. 7538/zpxb. 2017. 38. 01. 0146

Chemical Constituents of Eucommiae Cortex
by LC-Triple TOF MS/MS

YAN Ying, ZHAO Hui, ZOU Li-si, LIU Xun-hong, CHAI Chuan,
WANG Sheng-nan, HUA Yu-jiao
(School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China)

Abstract: Eucommia ulmoides Oliv. is the sole species of the genus Eucommia, which is
an important traditional Chinese herbal medicine with vast clinical consumption because
of its positive effects. The leaf, stem, and bark as well as staminate flower of Eucom-
mia ulmoides have been traditionally used to cure many diseases. Many studies indicated
that monomer compounds and extracts from Eucommiae Cortex possess wide-ranging
pharmacological actions, especially in treating hypertension, hyperlipemia, diabetes and
obesity. In this study, LC-Triple TOF MS/MS was used to analyze the chemical con-
stituents in Eucommiae Cortex. The separation and analysis were carried out on a
reversed-phase C18 column with gradient elution of 0.1% formic acid (A)-acetonitrile
(B). The gradient elution program was set as follow: 5%-10%DB at 0-10 min, 10%-15%
B at 10-12 min, 15%-20% B at 12-22 min, 20%-30% B at 22-35 min, 30%-60% B at
35-42 min, 60%-85%DB at 42-55 min, 85%-5%DB at 55-57 min, 5%-5%DB at 57-60 min.

W FE HH:2016-08-11; & @ A #8:2016-11-08

BEETIR L0 & B AR TR 5 H (YSXK-2014) 5 V1 @ A% Sl @ % TR H (PPZY2015A070) % 1)
TEE RN ™ (1993, U LI 584, 24 %, E-mail: yanying93ly@163. com
BARAER XUIILL959—) 55 QU L TL AR I I R, N P 25 55 5 B BUE M 7Y . E-mail: liuxunh1959@ sohu. com



BUR ™ B AP A5 B LC-Triple TOF MS/MS 4347 147

The Triple TOF MS/MS system was equipped with an ESI source operating under both
positive and negative ionization modes and the spectra were acquired in the range of m/z
50-1 500. According to the accurate mass of molecular and product ions provided by
Triple TOF MS/MS, a total of thirty-five compounds in Eucommiae Cortex were identi-
fied or tentative presumed by comparised with reference standards and literature
reports, which included thirteen lignans ( Olivil-4', 4"-di-O-8-D-glucopyranoside.
1-Hydroxypinoresinol-4" ,4"-di-O-8 D-glucopyranoside, Olivil-O-8D-glucopyranoside, Pinores-
inol-di-O-3-D- glucopyranoside, Eucommin A, Medioresinol-di-O-g-D-glucopyranoside, Sy-
ringaresionl-di-O-8-D- glucopyranoside, Syringaresionl, 1-Hydroxypinoresinol-O-3-D-
glucopyranoside. Olivil, Pinoresinol, Pinoresinol-4'-O-g-D-glucopyranoside, and Syrin-
garesionl-O-8-D-glucopyranoside) , eleven iridoids (Eucommioside, Aucubin, Deacetyl
asperulosidic acid, Geniposidic acid, Harpagide, Asperulosidic acid, Catalpol, Genipo-
side, Genipin, Eucomoside B, and Eucommiol), nine penylpropanoids (Protocatechuic
acid 4-glucoside, Vanillic acid, Neochlorogenic acid, Chlorogenic acid, Cryptochloro-
genic acid, Caffeic acid, Methyl chlorogenate, Isochlorogenic acid A, and Isochlorogenic
acid C), and two flavonoids (Rutin and Isoquercitrin). Twelve of the compounds were
identified by comparing their retention times and ESI-MS/MS data with those of refer-
ence standards, while other twenty-three compounds were tentatively identified or
deduced according to their Triple TOF MS/MS data which afforded sufficient structural

information. This study may provide the foundation and support for study on material

foundation of efficacy and the overall assessment on quality of Eucommiae Cortex.
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Table 1 Identification of the compounds in Eucommiae Cortex by LC-Triple TOF-MS/MS
W/ Ms! MS? TR I 22 la=g7]
No. min m/z m/z Formula Error/10 6 Compound
1 4.35 349.1501[M—H] 187,169,89,59 C15 Has Oy —0.9 AP EE
Eucommiosidel "
2% 5.30 345.1183[M—H]~ 183,165,139 Ci5 Hy2 Og —2.3 b - 301 59
347.1292[M+H]" Aucubin!™
3 5.53 389.1094[M—H] 227,209,183,165,147,121  CisHy Oy 1.2 £ 2k B R
Deacetyl asperulosidic acidl?+30]
4 7.98 315.0728[M—H]~ 153,108 Ci3His 09 0.9 L 2% BR-4-7 2 B
Protocatechuic acid-4-glucosidel®
5 8.22 167.0357[M—H] 152,108 Cs Hg Oy 4.2 T R
Vanillic acid-16-23
6* 8.36 373.1139[M—H]~  211,193,167,149,121 CisHy2 010 —0.3 e IR
375. 1274 M+H] Geniposidic acidl7+2%]
7 10. 46 363.1300[M—H]~ 345,201,183,165,89 Ci5Hz4 On0 0.9 A e
Harpagidel?*]
8* 11.08 353.0885[M—H]~ 191,179,135 Cis His Oy 1.9 B gk R R
Neochlorogenic acid™7+17:29]
9 13.77 431.1195[M—H]~ 269,251,225,165 CisHz4 012 0.0 BT R
Asperulosidic acid-18:20:30]
10 13.79 699.2530[M—H] 537,375 Cs2Hyt Oy 3.5 MO 28 4 2
Olivil-4' .4"-di-O-g D-
glucopyrano sidet!*]
11*  14.60 361.1139[M—H] 199,181 Ci5Hz2 00 —0.3 e
Catalpoll19-20]
12*  14.97 353.0875[M—H]~ 191,179,135 Cis His Oy —0.9 2% R R
355.1003[M—+H]" Chlorogenic acid 7-17-29]
13*  15.42 353.0887[M—H] 191,179,135 Cis HisOg 2.5 5 25 I iR
Cryptochlorogenic acid™717-29]
14* 15.82 387.1293[M—H] 225,165 C17Hz24O1o 1.0 R
Geniposidel®:19]
15 16.13 697.2355[M—H] 535,373 Caz Hi On7 0.8 1R AR DR R A
1-Hydroxypinoresinol-
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16* 16.74 179.0358[M—H] 135 CoHg Oy 4.9 (7
Caffeic acidl7-25-29]
17 17.23 537.1950[M—H]~ 375 Cy6 H34 Oy —2.9 MO 22 B0 A 2 W
Olivil-O-8-D-glucopyranosidel7-1*]
18* 17.95 681.2395[M—H] 519,357,151 C32 Hi2Og6 0.8 A MG T 2] 2 A

. 2523[M+H]"

Pinoresinol-di-O-8-

D-glucopyranosidel7-26-27]
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W te/ MS! Ms? e i 2% fe &t
No. min m/z m/z Formula Error/10 6 Compound
19 18.72 549.1957[M—H] 387,372,357 Cz7H3 O12 —3.7 FAFIE R A
Eucommin AL!*:29]
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Isoquercitrin1*-22]
29  24.52 359.1476[M+H]" 205,151,137 Cz0 Hy2 Og —0.5 5 g s
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Fig.2 Fragmentation pathways of pinoresinol-di-O-f-D-glucopyranoside
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Fig. 3 Fragmentation pathways of deacetyl asperulosidic acid
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Fig. 4 Fragmentation pathways of chlorogenic acid
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