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Abstract |

Honey is nectar of flowers brought by the worker honeybees to their hives and modified during the
process of storing and ripening. Actually it is a plant product. In this study, we carried out the
extraction and identification of the botanical origin constituent from honey of Black Locustg (Robinia
pseudoacacia) in Korea. To isolate characteristic constituent from the honey, sample was extracted
with ethyl acetate and then the extract was subjected to column chromatography using silica gel
and ODS resins. We isolated (+)-abscisic acid and its structure was identified by the basis of
physicochemical method such as 1D-NMR ('H, ®C, DEPT 90 and 135), 2D-NMR (HMQC and
HMBC) and mass spectrometery. (+)-Abscisic acid was detected at UV 260nm as characteristic
peak by UPLC-PDA and was obtained for the first time from Black Locust honey. This insight might
lead to important characterization features for differentiate honeys.
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Israili, 2014; Can et al., 2015). ‘HE-2 LA 0] A of u}
2} oFFpAJ O HHE, v b, R E, W E
o2 U AL gE7], Bk 5ol 2] th=thKim and
Lee, 1996). HE= M= Ul 7|49 A2 &
A2l 713kl gt A& A=+ phenolic acids
(caffeic acid, gallic acid, cinnamic acid, protocatechuic acid,
p-coumaric acid, chlorogenic acid, 4-hydroxybenzoic acid,
vanillic acid), flavonoids (isorhamnetin, kaempferol,
quercetin, apigenin, luteolin, chrysin, pinobanskin, rutin)2}
22 s Faesel F2 I A UThGasic ef
al.,2014; Can et al., 2015). T3 HE Q] =E3} &F7|of
A E FEA SkgHE(volatile compounds) Q] nonanal,
decanal, linalool, benzaldehyde, dimethyl sulphide, furfural,
phenylacetaldehyde, isophorone, cetoisophorone, phen-
ylacetaldehyde 5-©] GC/MS= EA5lo] H 1%t
(Castro-Varquez et al., 2006; Castro-Varquez et al., 2009;
Wardencki et al., 2009; Bayraktar and Onogur, 2011). ©] 2]
of| &= Truchado “5<(Truchado et al., 2009)-2 Bl 22 HE|
quinoline alkaloids(kynurenic acid, 4-quinolone-2-
carboxylic acid)& £-2]5}o] Rils¢g o, SHAA &
of| ARg-Bh= FAME vl Ha 2 5E] methylglyoxal,
methyl syringate 5-©| 2] % ¢ thKato et al., 2012). &
B AR de T2 49, wEHE, "] ol
23] o] Fofxl vk, ol A= AlEsd 114
(KFDA, 2014)°] w2} o, 4~5, HMF(hydroxym
ethylfurfural) 9% 5= 5743 HE2] 54 H7He} v
Epel 5l 2713 e Sol tiet A7k AR el A g ol
CthJung et al.,2011; Kim et al., 2014; Paik et al.,2014).
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NMR spectrometer(JEOL, Japan)+= INM-ECA600-2
o]-8-5}o] =231 2™, mass spectrometer(Shimadzu,
Japan)+= LCMS-IT-TOFE A[-&-5}3t). 2 HE7] (HS-
30D, thettehE ARt Al RS S5, Al
" FZ9|| A3t ethyl acetate "X methanol 5 -3-7]-8-1}]
+= SK chemical(Korea)Ab= B -9 5} ARg-5F3 Tt
A BB g]of AR8-3F TLC plate(layer thickness 0.25mm,
20 % 20cm, Merck Art. No. 5715) X silica gel(40-63um,
Art. No. 9385)-2 Merck(Germany), ODS-A(75um)+
YMC(Japan), NMR =48 8-1j] = Cambridge Isotope
Laboratories(USA)of| | - ) 5Fo AR-g-5} et

= UjAF oF7FAJoFLHE & 15 kgoll ethyl acetate(3= 1kg
F2L)E WAL w7 E AREEhe] 30:27F 38 vhE
EU T YUEE71E Astel F 2L A
L ethyl acetate 35 13g8 4S8l 9t 0j7 2%
& 13z ODSE ZF%1%H A (G x60cm)e]] i1 %1 7|
21l £ 20% methanol o} 4] 100% methanol 2] 7]-27] %
A02 §EA7 5 TLCE AAI3te] SaEe] T4
o] §AFE 8719] A5 2(AHFI~8)2 A9tk o] %
AHF5 53-8 silica gelo] &215% Z (1.5 X 50cm)]|
methylene chloride:methanol:water=90:15:10(5}5)E- ©]

/L2 5ho] BhghE 1(16.8me)E 2 3HRI T
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Table 1. Conditions for UPLC analysis of acacia honey from Korea

UPLC condition

Column Acquity UPLC BEH C (50 X2.1mm, 1.7um)

Flow rate 0.5mL/min

Injection volume 2.0ulL

Column temperature 40°C

Sample temperature 5°C

Mobil phase Time (min) Al(%) BX(%)
0 5 95
2 5 95
12 35 65

'MeCN.

%0.1%(v/v) H;PO, in water.

Table 2. 'H NMR(600 MHz) and *C NMR (150 MHz) data of compound 1 in DMSO d

Position dc (ppm) dy (ppm)
1 167.0
2 1259 567 (1H, s)
3 148.8
4 127.3 7.73 (1H, d, J=15.8 Hz)
5 137.1 6.22 (1H,d, J=15.8 Hz)
6 208 197 3H, 5)
1 78.3
2 163.1
3 1187 581 (1H, s)
4 197.2
5 a 493 2.11 (1H,d, J=16.5 Hz)
5b 493 2.53 (1H,d, J=16.5 Hz)
6 41.2
7 188 182 3H, 5)
g 232 0.92 3H, 5)
9 24.1 0.96 3H, 5)

A2 ®AE 9 UPLC 24 XA

R Bep A o £5ko] of FHAOFLEE: 2 ethyl
acetate F+E50f HEH-2-S o] 20mgmLe] 5% 2 30
S3E o]-838to] =53 F,02um PTFE Z H
E AFg381o] of1}stgith. 24 7] 7] = PDA(photo
diode array, Waters, USA)7A <7 7} A2HE Acquity
UPLC I-Class(Waters, USA)S A28}t AHL2
BEH C,(50 x 2.1mm, 1.7um, Waters, USA)-& A}-8-3}¢]
5245 0.5ml/min, FUH 20ul, 2P E &
40°CO| A 260nme] A&uAro 2 HAEtE o, o]
542 (A)MeCN, (B)0.1% H;PO,2] 815 (A)5%:0-2
min, (A)5-35%;2-12 min= d % 5} 91 CH(Table 1).

w3 =

2l g o

SHAL Of7PAJObE 2 ] W AR R g

[e)
EEEa

NMR assignment+= Table 20]] L}EFH T}

B}5HE 1.2 F14]2] 742 2 4] HNMR spectrum © 2
HE] §092,096,182 2 1979 A 47]2] methyl7] o] ©]
3} singlet signalo] 2%l 0™, § 6221} 7.730] A
doublet ©. & L} E} L= olefinic proton signal-S TH2HF 4=
?1 %137, coupling constant 0] 15.8 Hz= trans form 2
o} 4= 919t} BC-NMR spectrum © 2 HE] § 1259,
127.3,137.1 ¥ 148.89]| A] olefinic carbon signals, & 167.0

I 289 ZUAL OIFIA| LS Robinia pseudoacacia) 22 5E] abscisic acid A& 22|
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Fig. 1. Chemical structure and key HMBC correlations of compound 1.
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Fig. 2. Typical chromatogram of ethyl acetate extract of Korean
acacia honey (A) and UV spectrum of abscisic acid (B) .

9l 19720{ 4 27} &] carbonyl signals, 4 18.8,20.8,23.2 4!
24.10J| A methyl carbon signals& 3Z 335t 2 157)| 9
carbon signalsS 238 4= 9121t} ®=5F, DEPT 90 and
135 spectra® 5-E| 67l ©] quaternary carbon, 47} &
methine carbon, 17l 2] methylene carbon 2! 47| 2] methyl
glolslgl o, IH- ul BC.NMR dataS
&5t sesquiterpene T SHeHE Y Zlol2} 45k
wo} o Asier 222 B0l5h] 915t 2DNMRS
=243t A1}, HMQC spectrumo]| A &y 2.11(1H, d,
J=165Hz) 9 § 2.53('H, d, J=16.5 Hz)2] proton signals=
dc 493 9] methylene carbonil} correlation 3= %2 &
4= 9131 o1, HMBC spectrum = €] & 5.67(1H, $)2]
olefinic proton signala®} 8 5.81(1H, )] sp? carbon proton
signal-> ZFZ} 8 167.09] carbonyl carbonI} §
78 3(oxygenated methine carbon) & 18.8(methyl carbon)

carbon signals&-

1o
2

of] YEl signals®} correlations}al Q= O 2 3
=] 2 th(Fig. D).

E35}, ESEMS spectrumo]| A] m/z 264.1 [M+H]™ ©] 5
AFi}k 1D- 9 2D-NMR g0 B & 7| &3l of Hals
Hie} v sko] 3}ghE 12 BAF4] CsHy 0,80 (+)-
abscisic acid2 =74 3} 94 th(Milborrow, 1984; Kato-
Noguchi et al., 2002). Abscisic acid+= sesquiterpene7- 2]
goEponn F2 A87HE dE 43NS &

=1 ojghe shu AR gk 3 713
x4, N8k, o] oA, Sobe] A s S
Hofsh= Aoz A A low, oA = 2=
A3 (glucose homeostasis)-2 == 3} (Ameri et al.,
2015), 217t &5~ (neutrophils)o| 4] superoxide anion2]
SR} clastase®] TS AN A FABTHE Lek
Wk(Leu ef al., 2012). Abscisic acid= BlLLy, AR} T
7] B3 2o BAR, |, B4, E0HE S} 2
OF | Fof| A WA = (Lee er al., 2014; Dong et al.,
2015), & F 4 AP E AL ul=7}E(Yao et al., 2003),
A2 u]o} ZSHH(Gasic; et al., 2014)0]] FLAHES 2
oFe]#] 3ct. olo] UPLC-PDAS ol o] F4k o}7}
AlOPUHT B U abscisic acid ] 4242 A AIH
t}. 1 A3}, Fig. 298] UPLC chromatogram©]| A] retention
time(t,) 7.63%-0) <% 1] 3= 260nmo]| A 733t &
£ Hol= 5ol ARo® glE o] A4 E'.Eli
A 7P s Aole AR A%
Q] abscisic acid= ZHo| WA E o] Z&
& agol Al MR fE e THs A
o 2 Aol A U bl A A oA
o} # 2 X ¥ column chromatography & ©]-25} ]
abscisic acidE @&]etal FL2E A3 &, Ago 2
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= of FRAQE R I = 159 et =S
=kt el E 39tE-2 ID-NMR, 2D-NMR 4!
ESI-MS¢} 2H2 o] 8}sh2 ¢l A S &3] (+)-
abscisic acid = 578 SFAtE ol Al AE 3 of7HA]
Sl E4 abscisic acid
Fo|u], Bio] o7pAILFRE
e Aol FeiEls SAE AR
Hrt wheba], 5 ofFpAJoUHE O] FA e 3
A 3% =42 abscisic acid A 72| &-8-0] 7} Ao
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