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Abstract Objective: To investigate the feasibility of using nectar flower as a contrast to find chemical markers for
honey. Methods: Acacia honey and aqueous hydrochloric acid extract of acacia flower were extracted and purified

by D-101 macroporous resin and then analyzed by UPLC—MS/MS. Separation was performed on an Inertsil ODS-3
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column ( 2.1 mm x 75 mm, 2 pm ), with methanol-0.02% formic acid solution as mobile phase in gradient elution
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 in multiple reaction monitoring ( MRM ) mode, taking 16
kinds of flavonoids as the reference, such as catechin, epicatechin, rutin, narirutin, morin, myricetin, kaempferol ,
pinocembrin, etc. Results: Naringenin, quercetin, genistein, luteolin, kaempferol, apigenin and wogonin were
found in both acacia honey and acacia flower, and the proportion of each component in the total content of common
components was 5.75:23.21 :5.00:30.37:32.47 : 2.94 : 0.25 and 2.45:23.05:0.88:5.41:66.04 : 2.13: 0.03,
respectively. There was a certain degree of correlation between content of flavonoids in acacia honey and locust
flower. Compounds with high content in acacia flower were also relatively high in acacia honey, vice versa. Finally,
a potential marker of genistein was found in acacia honey. Conclusion: It was feasible to find markers for honey by
using nectar flower as a “contrast” .

Keywords: locust flower; acacia honey; flavonoid ; marker; genistein; luteolin; apigenin; morin; myricetin;

pinocembrin ; chrysin; wogonin; UPLC—MS/MS
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Tab.1 Parameters of mass spectrometry

[lar?] ﬁé_gwﬂ TR T T GERARTE] Q1 Pre Bias/  Wif#HLE Q3 Pre Bias/
( compound ) ( retention time )/ (o) (Q3) (dwell ) /ms v (CE)INV v
min m/z m/z

JLAS# (catechin ) 7.658 289.00 109.00 91.0 10.0 23.0 20.0
LK E (epicatechin ) 11.857 289.00 123.00 91.0 10.0 27.0 21.0
ZEAFMEZ AT (narirutin ) 18.636 578.80 151.00 91.0 20.0 420 15.0
FT (rutin) 19.595 608.90 300.00 91.0 22.0 38.0 32.0
F# % (morin ) 23.424 301.00 125.00 91.0 11.0 21.0 24.0
TR ( myricetin ) 21.614 316.90 136.90 91.0 22.0 27.0 24.0
T H2 % ( naringenin ) 26.763 270.90 150.90 91.0 20.0 18.0 28.0
Hitz % (quercetin ) 27.181 301.00 151.00 91.0 22.0 22.0 29.0
kAR Z (genistein ) 29.027 269.00 133.00 91.0 19.0 30.0 23.0
ABEEZ (luteolin ) 29.53 284.90 150.70 91.0 20.0 28.0 28.0
111251 ( kaempferol ) 33.847 284.90 184.00 91.0 10.0 30.0 20.0
Fr2 & (apigenin ) 35.398 268.90 150.90 91.0 19.0 24.0 25.0
HEAAER ((pinocembrin ) 43.612 255.00 151.00 91.0 18.0 22.0 15.0
%2 (wogonin ) 47.117 285.00 270.00 91.0 -15.0 -26.0 -28.0
P2 (chrysin) 48.358 252.90 143.10 91.0 18.0 27.0 13.0
1 R #2 % (galangin ) 49.383 269.00 141.00 91.0 19.0 28.0 26.0

23 RAXESEH SIS SREILER K
JLZR 2 S 2 ML A4S W 9 X6 R 8.35.5.62.,4.42
1 16.68 mg E [7]— 100 mL 3 o5 Higy 12 R 18
st 3 ) L S 5 1) ) S — VAR R ) B — o3
X R, P 0 9% R B 1 mL B AR 100 mL
SR 0 RS A B AR RS LA R 835

hhiHE i

pgeml™ | LA &K 562 ng-ml | 257 fl A 4.76
pgeml BT 1307 pgeml! BB XK 402 pgeml
WHEE 9.00 pg - mL™ A E 0.69 pg-mL” itk R
4495 pgmL " YRR K 4.055 pgml ! KRB R
3.665 pg - mL ™ IIZEH 163.0 pg - mL™ 72K %K 1.072
pgeml! AR 118 pgeml I HE 2K 0353 pg-ml
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Fig.1 The total ion chromatograms of 16 flavonoids
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xR2 AEHKEREMEREHONESER (pg-kg')
Tab. 2 Analysis results of locust flower and acacia honey from different sources
e PEREE (acacia honey ) TR FERYEEH (flower structures )
(&) -IMHE
=N fep=n - E o — o oy ia
( compound ) rﬂJu 1 rﬁju 2 :F‘él 1 :FgI 2 E% ( X) ’HS% ;H\:'fm E/HS
(Hengliang 1) ( Hengliang 2) ( Qianhong 1) ( Qianhong2) ( Dongjia ) ('petals ) (others ) (whole flower )

JLZZ (catechin ) — — — — — — 267x10°  1.42x10° 1.34x10°
#JLASE (epicatechin ) — — — — — — — 1.16 x 10° —
ZF R (narirutin ) — — — — — — — 2.04 % 10° 1.46 x 10*
#T (rutin) — — — — — — 129x10°  1.66x 10° 1.62 x 10°
F#Z (morin ) — — — — — — — — —
16 ( myricetin ) — — — — — — — — —
Hl1 2 % ( naringenin ) 6.32 28.83 10.28 0.99 20.36 13.36 175.59 591 % 10° 331x10°
Hit iz % (quercetin ) 229.06 — — 40.77 — 5397  532x10°  7.59x 10* 3.11x 10"
Yokl A ( genistein ) — 45.09 12.74 0.28 — 11.62 — 1.57 % 10° 1.19x 10°
AKEBEEZ (luteolin ) 24.88 201.95 113.52 0.29 12.41 70.61 — 2.06 x 10" 7.30 x 10°
11258 ( kaempferol ) 69.94 41.70 23.31 133.60 10896 7550  8.88x10°  8.19x10* 8.91x 10"
Fr3%Z (apigenin ) 6.50 16.56 4.08 0.01 7.07 6.84 232.55 774 % 10° 2.88 % 10°
RN E (pinocembrin ) 100.56 103.03 54.88 3.72 84.28 69.29 — — —
P2 (wogonin ) — 1.23 — 0.01 1.70 0.59 57.77 83.90 39.84
F# % (chrysin) 249 % 10° 832.96 370.25 2.26 703.57  881.42 — — —
fH R 2% (galangin ) — 56.51 — 2.67 48.32 14.80 — — —

7 (note ): “=” FZRAA H (means not detected )
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Wy 1 B I K HE B 40 591 R 0.334,0.224 ., 0.804 i1 1.63
pg - mL REHAE AR 10~1 800 £5.
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