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Application of UPLC-ESI-Q-TOF-MS on Chemical Constitutents of Cornus officinalis

LIU Yingkun, YU Weiwu*, BAI Yan(The Nurturing Station for the State Key Laboratory of Subtropical Silviculture,
Forestry and Biotechnology College, Zhejiang Agriculture and Forestry University, Lin’an 311300, China)

ABSTRACT: OBJECTIVE To analyze and identify water-soluble composition and alcohol-soluble composition in Cornus
officinalis. METHODS These constituents were determined by UPLC-ESI-Q-TOF-MS. The chromatographic separation was
performed on ACQUITY UPLC HSS T3 Cg (2.1 mmx100 mm, 1.8 pm) with a gradient elution of water containing 0.2% formic
acid-methanol containing 0.2% formic acid. The mass spectrometer equipped with electrospray ionization source was used as a
detector. And data was collected under the positive and negative ion modes. RESULTS Five water-soluble constituents were
identified as gallic acid, morroniside, loganin, cornuside I, sweroside. And five alcohol-soluble constituents were identified as
7-dehydrologanin, cornuside II, quercetin, oleanolic acid, ursolic acid. CONCLUSION In this study, water-soluble and
alcohol-soluble constitutents in Cornus officinalis were separated by UPLC, and identified through the information of positive
ion and negative ion and accurate MW(molecular weight) which were determined by UPLC-ESI-Q-TOF-MS. It is an accurate
and effective method which can be applied for the constituent identification of Cornus officinalis.
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Fig 1 Liquid chromatogram and mass spectrometric total
ion chrmatogram (TIC)
A-liquid chromatogram of extract of Cornus officinalis extracted by
water; B-TIC of extract of Cornus officinalis extracted by water;
C-liquid chromatogram of extract of Cornus officinalis extracted by
methanol; D-TIC of extract of Cornus officinalis extracted by methanol
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Tab 1 The accurate MW (molecular weight) of water-
soluble constitutents of Cornus officinalis

B4y te/min BE(E(M/Z) ¥ FLEH(m/z)
1 2.99 169.013 7 C7H4Os 169.013 7
2 9.55 405.135 8 C7H26011 405.1397
3 12.27 389.140 4 C17H26010 389.144 7
4 12.73 541.1522 Ca4H30014 541.1557
5 10.92 359.1357 Ci6H2,09 359.134 2
e BT [M-H]
Note: negative ion mode
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F2 WEREFEEERINEAEN>TRE
Tab 2 The accurate MW of alcohol-soluble constitutents of
Cornus officinalis

By tr/min WA (miz) Vi asiY FBH(miz)
6 8.85 389.146 9 C17H24019 398.144 7
7 11.97 779.271 0 C34H50010 779.267 4
8 13.27 303.051 6 Ci5H1007 303.050 5
9 20.94 457.365 1 C30H4505 457.368 2
10 21.26 457.372 1 C30H4505 457.368 2

e B [MHH]
Note: positive ion mode
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Fig 2 Chemical structures identified of Cornus officinalis
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Tab 3 UPLC-ESI-MS identification results of water-soluble constitutents of Cornus officinalis

IEB T B T AR
D% =1’
[M+H]" -G B R [M-H] 0 e — G
1 - - 169.0137  271.066 3, 125.028 2 BT
2 - - 405.1358  567.1947,243.093 1, AT
179.054 0, 161.040 5
3 391.1900  408.214 6,229.102 9 389.140 4 825.3228,435.1452,227.095 5 Y%
4 5433995  560.2128,651.114 5,385.139 5,211.107 3 541.1522  379.1324,309.073 5, 169.013 7 WZEYE 1
5 359.1443  717.2727,197.084 0 357.1112  551.192 6, 240.878 2 EESRES
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Tab 4 UPLC-ESI-MS identification results of alcohol-soluble constitutents of Cornus officinalis

[M+457 -0, N %2 & IR, —H 27
SR, SRR W& I IM=17]7, HEM 5 K
LA FREME .

1E B TR BB A
[ %ix EY
[M+H]" I B g [M-H] & EL R

6 389.146 9 227.094 2, 551.213 6, 586.244 6 - - 7-MhE Sk
7 779.271 0 - 777.299 5 823.299 5,559.155 3,509.206 1,474.069 5 W ZEBHF 1T
8 303.051 6 - 301.005 2 - Wi 2%

9 457.365 1 - 455.340 1 501.371 4, 439.372 1 FIR IR
10 457.3721 - 4553423 501.300 0 e

ARG S T Ll 2 B 1R 7K M 20 T P
oy 7 S LU IR K I Re s S ORI L RE TR IR S5 A
PR /N o3 K JE V3 B >k, 8 I L T A %
U (¥ fii 1k, A F UPLC-ESI-Q-TOF-MS ) #7id J&
I KR S A D U SN WS EC NI )
IKEEVERCS B IE B B B, R 28 A
B TAERMIZEIE e TR T R g
FEAL DU @ 2R S AR 2 7 0 . %
Ao, xR swEiTetat. XA
UPLC-ESI-Q-TOF-MS 43 #7 1L 2 B8 I 475 ks 15 2540
B, T RO B R R A
T S B B2 015 B N vE A ] 5 0 e k5 L

REFERENCES

[11 LI ZJ, QIAN L F, LI Z M, et al. Value of medicine and
nutrition and utilization of Cornus officinalis [J]. J Zhejiang
Forestry Coll (VLA Bt 54R), 1992, 9(3): 364-370.

[21 YANG J F, LU F P, GAO W Y, et al. Research and
development of chemical compositions and pharmacology of
Cornus officinalis [J]. Prog Mod Biomed(BLAC 4 S 243k Jig),

[3]

(4]

[3]

[6]

[7]

[8]

2006, 6(12): 127-130.
ZHAO X F, SUN Y Q. Analysis of chemical constitutents of
Cornus officinalis by HPLC-ESI-MS [J]. Chin Tradit Herb
Drugs( % 24), 2008, 39(2): 180-182.
ZHOU L L, LIU Z Q, WU G G, et al. Analysis on Iridoid
Glycosides in crude and processed extracts from Cornus
officinals by liquid chromatography-electrospray ionization
mass spectrometry [J]. Acta Chim Sin(fk2#2%4R), 2008,
66(24): 2712-2716.
HUANG H Q, FENG Y F, RUI W, et al. Analysis of
flavonoids in Rhodoendron mariae by UPLC/Q-TOF-MS [J].
China J Chin Mater Med(H [l #2524 &), 2009, 34(7): 875-
878.
CHI Y M, ZHU H Y, JU L, et al. Analysis of flavonols
compounds in Flos Abelmoschus Manihot by high performance
liquid chromatography-electrospray ionization/quadrupole-
time of flight-mass/mass spectrometry [J]. Chin J Anal
Chem(Z3#71k %), 2009, 27(2): 227-231.
VAN BOCXLAER J F, VANDE CASTEELE S R, VAN
POUCKE C J, et al. Confirmation of the identity of residues
using time-of-flight mass spectrometry [J]. Anal Chim Acta,
2005, 529(1/2): 65-73.
ZHANG Y E, LIU E H, LI H J, et al. Chemical constituents
from the fruit of Cornus officinalis [J]. Chin J Nat Med(" [E
KIRZH)), 2009, 7(5): 365-367.

Wekis H3: 2010-05-12





