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Abstract: Qualitative analysis of flavonoids in the leaves of Corylus heterophylla Fisch. was performed using high-performance liquid
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chromatography coupled with electrospray ionization tandem mass spectrometry (HPLC-ESI-MSMS). Compounds were identified by
comparison of retention times, parent ions, and secondary ion fragments. Quantitative analysis of the flavonoids was performed using
HPLC-ESI-M SM S in the multiple reactions monitoring (MRM) mode. The results showed that 12 compounds were found in the leaves of C.
heterophylla, and 11 compounds were reported for the first time; namely epicatechin (4145 + 1.87 pg/g, dry weight), chlorogenic acid
(3-caffeoylquinic acid, 389.00 = 17.15 pg/g), syringetin-3-O-glucoside (6169.78 + 209.73 ng/g), salvianolic acid C (443.37 + 21.07 pgy),
chrysoeriol-6-C-glucoside (206.81 +-10.07 pg/g), hyperoside (quercetin-3-O-galactoside, 15444 + 7.63 ngg), quercitrin (quercetin-3-
O-rhamnoside, 937.15 + 40.86 pg/g), laricitrin-3-O-galactoside (17.27 + 0.82 pg/g), malvidin-3-O-glucoside (202.74 + 10.04 pg/g), laricitrin-3-
O-glucoside (101.27 + 4.99 ug/g), and kaemp ferol-3-O-rhamnoside (112.37 + 4.77 ug/g).

Key words: leaves of Corylus heterophylla Fisch.; flavonoids; high-performance liquid chromaography coupled with electrospray

ionization tandem mass spectrometry; components

AR € - i 1% IR (Liquid Chromatography-Mass
Spectrometer, LC-MS). AR — Tt J LR KR kL K
AN G o 732, BRI HPLC Se A I AL
RGNS I, IEH MS XIS H
BB AT 74T, | AR SA VIR X 1
SER B AR EERE . 5 H M8 iR,
LC-MS iE T LL B T Ry AL &) CREE L RS
LWL Eh A S YA A Y, NFHTYER T,
Wi EHER: 2014-06-04
EEWE: RETERANFESERTE (120029); KEHERBEAR
ELHRITE (20110608) KRB
EEE N REAE (1988-), %, WL, HAZRAE: ‘|&HFMFT
BiEE: £2FF (1956-), 5B, #Ha%, L, WKAE: EmRMT

B TERSRP= 4 5« 2 oriin . A AT &
ST FNEA ST DA ST ELA ) e AR T . HLT
LC-MS e & B th 2 MR a . k&
YIRS ARIEIRZ . I HEEAE 2 A T BOR (A
TR, YBURH E % - 0T TR FH s AR Ko R B SRl 2 22 1)
YEM

SF-# (Corylus heterophylla Fisch. ) 4y #sA £l
(Betulaceae) HEJ@IEY), fRatir. RILKET. #H
B, ERERIL. b, B, . (RS
B0 PHEATERR Y —, RAERRZ THI%
PR FCAAZ B & NI CRZ AN AT IR B o
RAEETAEEAL, 18 MR, 44K Bl 44K B2
MYEAFR ESEMRFRE. BT HNEFTTH 8 FhE

235


http://www.007swz.com/tag/weishengsu

M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.12

FEMRAFE RS, Har B il itk B 1rh S
HOCRWA. BRI SR THAR R, B,
] N b2 2o AR I A2 o EAT T — S AL,
B RERIREE N 85% 1) LB N 77 MR i o
PEEUY B 32 MG, Hoh 9N N ERRA G,
O3 AR A5 . 11 43193-3-O-4-D-nL WA AT . L4
My -3-O-p-D- Ik i 7 &) B T HE . 7- R0k A
-4-O-p-D-MLIEH AP, 7,4 - 3 AW, -5
B A -4 -O-f-D- I H T . 2,4- R A H
Wil -4°-O-p-D- Wk W ] %) B H . 24 — A A B
-4-O-p-D-H EjhE BREE N 2,44 -=RIEBHI. &35
T S AE AN SRR A 435S Hi R 3R -3-O-p-D-HiT &
B BRAN 14 PR R E W) AR H AT G T AR -2
BT IR G R B R T AR WARIE « A SCH 7ERI
[ W A N A R S A i

(HPLC-ESI-MS/MS)  HA S A5 -2 it 47 e
BT, MM PRE i — P R R $R4t 7Ee
A

1 MRISEE

11 SEReptR 5 R

SR 2012 AESRH RETHEE, Peif 60 kit
TG, KA 40 H % H; D101 AURALRERM iR, FE
TR s RIVKER. ST M bR
(figa), FRIEERAR; S5 (gD,
FCERFER A RHE AR AT 5 Mz -3-O-Hi &l il H 1R
(figa), RE—TTRHCAR AE; FRE (i),
1 Merck AF]; HIR (igal), 3EE Tedia ;s

K T BB R IR A .

12 FEQE

Agilent G6410A LC-MSD QQQ LC-MS/MS, £
Agilent a7 ; €ilAl, Agilent Zorbax SB-C18 (250>4.6
mm, 5um); MAS-1 il PR HIRE RSE, FHEEHIM
WAL R FRA 7] RE-52AA B e 28 KA, ik
WERAAES T LGI-10 TN, b mtha Vs
R RBAER AT AUWI120D A2 —KF, H
NG /NI

2 WA

2.1 B e &

MR8 AR L Yl i BT B PRI 7C
S50, R I A2 A AT RR o e B 3

236

Kb &Y, FERIH D-101 7 KFL PR B i 5o B B v 2
ATk, AT 2 R T RS RIS 2P A%
B AT R PR I WAL Tk RIS 26
419 4.2%:.

HERRAR I 04K S5 T4 i B2 T8k K 0.0250
g, H 50%0H] FREEIHRER € 75 22 26 mL A&,
RIS 2] 1 mg/mL R AR S 2 o SR Sk il 25
FH 50%F1 FRIE AR RE 22 100 pg/mL, F 0.22 pm K
AHASLIEEL I, 328N HPLC-MS/MS
I MR S o

2.2 KRR VR R B B

475 2 — K PIERARIRI LR . SRR
Wit R 22 MR RO R 2 -3- O~ FaT 20 Wi 11 T 14 it 7%
0.0010 g, H'5 mL FEE B4l if)s , BISHEEN 200
ng/mL F %5 BRIEE it it e s

JH P 2= VAR i 5% IR 93 il 7 o S A TR B 11
P SV, 0.22 pm B AL 5 2 F

2.3 HPLC-MS/MS 747 4 1%

FiH o3 ¥HE Zorbax SB-C18 ot F5erk, #
IR 30 °C, AN 0.1:99.9(VN) FHER/H I (A) ¥
AN 0.1:99.9(VIV) FERIZK (B) WM, BAFEVEILAFLE
4 0~10 min: 50%~72%A; 10~25min: 72%~72%A.
WBHAHRE A 0.3 mL/min, 3EFEEEN 5 L.

BRI TR BN HRIEN 4KV, BTE
HEREN 350 C, ZFEAS AR SN SAEE 10 Lmin
) e A E TR U (AEEE>99% ) , F AV K /1M 35 psii,
FELIE 25 ESI 58 T4 5
231 ZHSAT

P A5 R HPLC-ESI-MS/MS #ET % 5E o
X T O AE LAY, AR HE I OR B I TR A 4
JRRERE T SR e LA TR e, HoAhik B3
FE AR PEFL RS TR 2] T i e S5 AH S 25 SCRx T
BEATHE .

232 =N

B A pds it 2 5 SO I CMRMD AR
BREE T BT EE . X T A &
Y, HEERMSMNETHE, Hiamnrs s
WK N ARERHA T « 7R AMRiZe &, Db
TR IR P AR ARAR,  AH IR UG THIFR AR 27 b
M2k, e N ANE e ER, AEARNRNR S5 N
e THI FRUAE LUAf e it 1)

3 #HER5L


http://www.007swz.com/tag/weiliangyuansu
http://www.007swz.com/tag/weiliangyuansu

M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.12

3.1 PP EE AR R ERE A E TR A

WRHET5i% 2.3.1, fELHM (Full Scan) FXf
AEAL i (1 PR B AR A RAE St oA T o i, 15
FEETRE, SR WE PR,

a

6
4

9
1 s
\ (78
11
ZIHW|MM”
l\ \ (] [ A
S R R VIR TV WL N
A A i . T -t - A A J

A - y V- b
01 234567 89I10M1121314I5161T7181920

Refative intensity

Time / min

Refative itensity

Y UU VO G VNS VI VOLNY WD VI VNS VUGS VIS VU VS ——a——a——,-

0 2 4 6 8 10 12 14 16 18 20
Time ( min
B 1 FiEitElil (o) MinEmiEEFRE (b)
Fig.1 Total ionchromatograms of purified flavonoids from'the
leaves of Corylus heterophylla Fisch. (a) and standards (b)
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Table 1 Tentative identification of flavonoids in the leaves of Corylus heterophylla Fisch.

peak 'Rt/min [M-H]/(mZz) M S/(m/z) tentative identification
1 9033 289 123.1 RILEE
2 9462 353 190.9, 84.8 IR
3 11186 507 327.0,345.2 THF-3-0-# HAEHF
4 11.889 477 326.9,205.1,1208 unknown
5 12592 491 311.0 FHE L C
6  13.457 477 300.9,178.8,1507 M #-3-O-# H 42
7 13722 461 311.0 e XEFHE-6-C-H HEH
8  13.805 463 300.0,270.3,1507 & LA
9  15.388 447 299.8,270.8,1511 A B
10 16.233 493 331.0 7 48 1) I 3% v A H B -3-O-F SUAEIF
11 16.328 491 328.9 KRG £-3-0-8 BT
12 16.468 493 331.1 & 48 F) 7 et 4 ER-3-O-F HAET
13 17.377 431 285.0 oL A E-3-0- R 4R
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Table 2 Contents of compounds in the leaves of Corylus heterophylla Fisch.

No. compound 21458 A (ug/mL) ol 2 R? &% (uge T
1 RILEE 1.0~16.0 y=4.889x10%+611.5 0.9971 41.45+1.87
2 4R 1.0~16.0 y=9.236x10°x+3661  0.9992  389.00+17.15
3 THF-3-0-8 HAEHF - - 6169.784209.73?
4 FrErE: C - - 443.37421.07°
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6 &% F % F-6-C-H B - - - 206.81+10.07°
7 &M 1.0~16.0 y=9.3913<10"x+56823 0.9986  154.4447.63
8 R 1.0~16.0 y=5.1386>10"x+16151 0.9978  937.15440.86
9 HiaF T IE T AnHEA-3-O-FFLAEF - - 17.2740.82°
10 ke F-3-0-7 HAEF - £ 202.74+10.04°
11 B A 2% et Ax 5 89-3-O-# 435 - - 101.2744.99°
12 L AE-3-0- R S - - 112.3744.77°
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