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Analysis of characteristic flavonoids in three kinds of honey and
nectar flowers by UPLC-MS/MS ~
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Abstract Objective: To analyze the characteristic flavonoids in citrus, canola flower and milk vetch honeys.
Methods: The flavonoids in canola flower honey, milk vetch honey, citrus honey and their nectar flowers were
simultaneously analyzed by UPLC-MS/MS. The samples were analyzed on an Inertsil 0DS-3 column ( 2.1 mm x 75
mm, 2 pm ), eluted with methanol-0.02% formic acid solution as mobile phase in gradient mode at a flow rate of
0.4 mL * min~', the column temperature was controlled at 40 °C and the injection volume was 2 pL; electrospray
ionization ( ESI ) source was applied and operated in the negtive or positive multiple reaction monitoring ( MRM )

mode, 16 flavonoids were used as reference, such as catechin, epicatechin, rutin, narirutin, morin, myricetin,
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kaempferol , pinocembrin etc. Results: The characteristic components and their contents ( from highest to lowest )

were different in different nectar honey: characteristic components in citrus honey were naringenin, luteolin,

and apigenin wogonin; canola flower honey had naringenin, quercetin and Wogonin; and milk vetch honey had

quercetin, kaempferol, apigenin and wogonin. Conclusion: The method with flowers as a “control” to find

honey’ s characteristic component is sensitive, reliable, and traceable. The developed method was helpful to

analyze the chemical components in flower nectar.

Keywords: canola flower honey ; citrus honey; milk vetch honey; flavonoids ; naringenin ; quercetin ; kaempferol ;

apigenin; wogonin; luteolin; UPLC-MS/MS
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Tab.1 Information of honeys and their related flowers

o e ey - it
4t (No. ) . .
('sample ) (‘supplier ) (origin ) (‘batch )

1 2% (canola flower honey ) FE[CIE%E (Jiang honey ) M ( Quzhou ) 20150328

2 3% % ( canola flower honey ) 1 [C#% % ( Hu honey ) 7B ( Yongkang ) 20160402

3 2% (canola flower honey ) 2 [CH4 % ( Jiang honey ) VLI ( Jiangsu ) 20160406

4 THZEAE (canola flower ) F % (Jiang honey ) {111 ( Jiangshan ) 20160328

5 FH#% % (citrus honey ) H~E ( Hengliang ) M ( Quzhou ) 20151030

6 &% (citrus honey ) W% ( Dong honey ) M ( Quzhou ) 20150521

7 Hi1% % (citrus honey ) 4 AEtE 4 ( Jinhua beekeepers ) M ( Quzhou ) 20150428

8 AL (citrus flower ) F% (owned ) T ( Quzhou ) 20160322

9 7Y% (milk vetch honey ) fE5% ( Hengliang ) & (Fujian ) 20150410

10 £ A Y% (milk vetch honey ) {H 5 ( Hengliang ) fRa (Fujian ) 20160416

11 L YE (milk vetch ) H % (owned ) 7K ( Yongkang ) 20160407

12 LA (rose honey ) A 1EAL (Qinghai cooperatives ) A (unknown ) 20141216
2 FEEER L : 40 °C 5 FERRE: 2 pl.
2.1 (AgERMF 2.2 Uik sft

%A Tnertsil ODS-3 (2.1 mm x 75 mm, 2 pum ); % SR FH HL I 55 B R (EST ), 2 KO Wil ( MRM ),

S I (A )-0.02% WPRKIEI (B), BB (0~5 B FIRSEONE: FZAWE 3 L min”', B 7R
min, 2%A — 15%A ; 5~10 min, 15%A — 17%A; 10~15  J& 250 C, IIFBLEEE 400 °C, 4 15 L min™';
min, 17%A — 32%A; 15~30 min, 32%A — 42%A; 30~40  AS[EXFRE S O REES T B0 ( Q1 ) m/z T35 F ik
min, 42%A ; 40~45 min, 42%A — 50%A ; 45~50 min,  ( Q3 ) m/z B ESH] ( dwell time ), Q1 Pre Bias filf{#FE
50%A — 65%A ; 50~55 min, 65%A — 70%A; 55~56 min, & ( CE ) Fl Q3 Pre Bias HARIFH LK 2,

70%A — 2%A 5 56~58 min, 2%A ) ; Jii# : 0.4 mL * min™';

®2 RiESHE

Tab.2 Parameters of mass spectrometry

L&) PRE I [a] FEEF (parention) F#5F (daughter  FERAESE] Q1 Pre A HLFE (collision Q3 Pre

( compound ) (‘retention time ) /min (Q1), mlz ion )(Q3),m/z  (dwell time ) /ms  Bias/V energy, CE ) /V Bias/V
JLZEZ (catechin ) 7.66 289.00 109.00 91.0 10.0 23.0 20.0
LA Z (epicatechin ) 11.86 289.00 123.00 91.0 10.0 27.0 21.0
ZEAFM AT (narirutin ) 18.64 578.80 151.00 91.0 20.0 420 15.0
T (rutin) 19.60 608.90 300.00 91.0 220 38.0 32.0
F R (morin ) 23.42 301.00 125.00 91.0 11.0 21.0 24.0
R ( myricetin ) 21.61 316.90 136.90 91.0 22.0 27.0 24.0
1 Fz % (naringenin ) 26.76 270.90 150.90 91.0 20.0 18.0 28.0
Hit 7 % ( quercetin ) 27.18 301.00 151.00 91.0 22.0 22.0 29.0
YeBEAE (genistein ) 29.03 269.00 133.00 91.0 19.0 30.0 23.0
ARBHZE (luteolin ) 29.53 284.90 150.70 91.0 20.0 28.0 28.0
1115 ( kaempferol ) 33.85 284.90 184.00 91.0 10.0 30.0 20.0
FE3E 2 (apigenin) 35.40 268.90 150.90 91.0 19.0 24.0 25.0
HERAE (pinocembrin ) 43.61 255.00 151.00 91.0 18.0 22.0 15.0
P2 ((wogonin ) 47.12 285.00 270.00 91.0 -15.0 -26.0 -28.0
FI#%% (chrysin) 48.36 252.90 143.10 91.0 18.0 27.0 13.0
i M2 Z (galangin) 49.38 269.00 141.00 91.0 19.0 28.0 26.0
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2.3 JRAXT IR S A A8 TR T

SR B RRBULAE R RILAE FREE ML
T3 1 o) B 3 B TR)— 100 mL B HoAy 12 Fh
XoF HEE it 3 ) L Y R A s 350 T ) i — e 1) 0 TR
VW, TR S B 1 mL B LA 100 mL R,
s i T A B R 20 3, #50,  JLAS & 835
pg mlL, FLILE K 562 wg - mL™", ZEFHE T 4.76
pg - mL™ 2T 1307 pgeml !, K 402 pgeml,
WHEE 9.00 pg - mL ™", M 2K 0.69 pg - mL™, it i R
4495 pg-ml™, kKR 4.055 pg-ml!, KRR E
3.665 wg ml, INZSHEY 163.0 pg-mL™, FE3KEE 1.072
pgeml” AR 118 pg e ml U2 0353 pgeml,
FI# % 2925 pg-ml ", mEZER 1112 pg-ml AR
BV, RIS

2 500 000
2 000 000
1 500 000

1 000 000

500 000

24 EFRHEERLE

R T VLS5 T SR [ 2-3 ] i s A HR IR
J5 7k B2 100 g, N A pH Ry 2.0 B9 ER R 1 i 500
mL, BEFE e HERRRAOA Y pH 2 2.0, FImA L
A FRGF Y D101 8L BFFAR Bl (ORz B2 3 [l 0.3~1.2
mm ) 150 g, fi$ 10 min, 241, HIER K (FRERIH T pH
2 2.0 FZKIETR ) 250 mL F1ZEHE/K 300 mL Se)5 ik
FEFB Job A 53, A 2 400 L ARERD 1~
2 i 1) T T A R B, S B 40 CARTRIERE 25T
i FHZEIE7K 10 mL %5, K % (10,1010
ml ) $EH AR 3 Wk, A I LR, K IR 25T, Vs
fift 25 10 mL S, 257, AL UERE (0.22 pm ) 3§
i, B PE A R R RV PR R TR
(TIC) i E LA 1,

T 1
0 10 20

T
30 40 50 t/min

1. JLAS % (catechin ) 2. % JL A% 2 (epicatechin ) 3. 25 75 #ll JZ 4 (narirutin ) 4. T (rutin) 5. # £ B ( myricetin ) 6. 38 # 2 (morin ) 7. fill
K% ( naringenin ) 8. M & ( quercetin ) 9. Jv Rl AR ZE( genistein ) 10. AR B ZE (luteolin ) 11. 111 25 Wy ( kaempferol ) 12,7 E( apigenin )
13. A (pinocembrin ) 14, ILFEAZEK (wogonin ) 15. FH#5F (chrysin ) 16. 5 K23 ( galangin )

E1 16 MERELSYHEEFRE
Fig.1 The total ion chromatography of 16 flavonoids
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e, S 2248 7K 300 mL w gk AR, F R 400
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