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Abstract |

Pathogenic effects associated with Helicobacter pylori infection include peptic ulcer. Eradication of
H. pylori by triple therapy often results in emerging resistance of H. pylori. Thus there is a need to
seek alternative treatments. The aim of this study was to estimate abscisic acid (ABA) isolated from
honey of Black Locust (Robinia pseudoacacia) in Korea. The anti-H. pylori activity of ABA was the
minimun inhibitory concentrations (MIC), minimum bactericidal concentration (MBC), and
postantibiotic effect (PAE). The MIC and MBC of ABA were 2.7 =1.3ug/ml and 6.9%1.3ug/ml,
respectively. The PAE of ABA was highest at 32 x MIC concentrations for 8.5 hr. We determined
that ABA may be the potential lead phytochemical constituents with anti-H. pylori activity. The
acacia honey in Korea could be useful chemopreventive agents for peptic ulcer in H. pylori-infected

individuals
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of| A el 7Skt wheh &t kel Z=up
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(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 SetEso] 2 dHA JATHGasic; e
al.,2014; Can et al., 2015). FAHE o} =7E 25
2 2] % methylglyoxal, methyl syringate 52 24
A2 7P de] Izl AR o|tiKato et al., 2012).
ERFHE O IS} 852 {9 quinoline alkaloids
(kynurenic acid, -2-carboxylic acid) A3, Al 2] H]o}o] %t
StEY A 2obE ol M ELFEofA FTt
abscisic acid (ABA) A& A 7] ¢1gtc} a1 X 189 T
(Truchado et al., 2009). =2 EulE, 71X}, oFnfj =9} 7+
2 A ao A FRIE= ABAE Al ST 2E 02 A 4
=0 A 5 71 o 24, S}, 2ol T
oFAl, Zote] A8l Foll Tolshs Aoz &
A Q1 th(Lee et al.,2014; Dong et al., 2015). 121} o}&
THA] = ol A AATE] = HEof| A ABAO] Theh
A0 thet Hales il =3k ABAE Aol A
32 =0 &AM (glucose homeostasis)-2 =& 51 (Ameri
et al., 2015), A7t & ZF(neutrophils)o]] 4] superoxide
anion®] Y1} elastase©] /2 A A A FF AT}
= Yepdti = &4 A Qdthleu eral.,2012).
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H 5o 9t Goodwin & Armstron 1990; Torres et al.,
2000; Kusters et al., 2006). ©W-2}4] H. pylorio]] o gt ol
A A= o] Fado] g Ak & 4 glen, 7|&
FAA o et W=t =9, ofdlotolEol A9 2
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o3 SRk 1] o g0l 918 UPLCE A A%

Acacia honey (15 kg)

EAextracts (13 g)

AHEF1 AHEF2 AHEF3 AHEF4 AHEF5 AHEF6 AHEF7 AHEF8

Fs1 F52 F53 Fs54

ABA (16.8 mg)

Fig. 1. Fractionations of acacia honey.
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H. pylori Bj &

9] 5 Aol X Aok AT H. pylori( ATCC
43526) =] Y& HEAE(KCCM, A& 2 5E
Qslo] ARESIAT 9] vl U2 5% horse serum(MB
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54 th. Non-peroxide HhH-g- catalase(S1gma—Aldrich,
MO, 1]=H)E 0]-&-3} %I tt. Catalase HH-3-24-2 5600U/ml
ZAIF T HE 57} 25%(wWh) 7t B EE o}FFA]o}
Eof 718t % tHMolan, 1992).
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of7tAlolE Gyl 28] &=l thet H. pylori 3+t
g H4E "2 A S o] 85 tH(Spooner &
Sykes 1972; National Committee for Clinical Laboratory
Standards 1992). /& 315 Aol H. pyloriZ 7 wjoF 3t
3 1 x107cells/mLe] =2 %A 5lo] TSABD)HA]

o 100WLE B55te] Bt %02 s B
2% paper disc(8mm, Advantec, & E1)]| EE—‘T‘—E]i A
2 30uL(Iug/ml stock in 20% DMSO)E 542471 5 &
w7} 2% 5 5 o] =u uiA) 9o gec,
Anaerobe Container System-2- @-2 chamberA] 37°C %
o2 16412 lokeh ohg T 22 F910) A8 A
SHclear zone) 7| S =743t}

| A %HoiH|'s = (Minimun Inhibitory
Concentration, MIC) &%

A 1L A aho] H.pplori] % 211
aheieh. of7hAl o} 2T} ABAA| &
ST DR
of F&5to] ThA A o= 345 th(Wu and
Hancock, 1999). ZFzFo] A5 AR a2 o A A
Bjokat & HE 29] 2% 10° CFUMello] 58 24
3lo] ABA Al=e} 37 18417k E<k wjoret 7, 3}
W v gon #o e Bshem, Faua
540nmoj| A &%= (Molecular device spectramax M2e,
MIThS Zgskel wsofale] H4w gha 2o
2 e e Ao ER AYshec
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EHAMA=E (Minimum Bactericidal
Concentration, MBC)

ABA AR5 AldatFoll A ARE-3h= A HI A =
8415t 5 oAU 5] Ao njet B A 0.2 54
3k 3 2% 10° CFU/wello| = =2 23t H. pylori 35
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2 T & A AT =2 e A tH(Holla er al.,
2012).
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A elo} A 3482 AFgs)

o] ABA AJE-S A A3} thLowdin e al., 1993) o] %

A A2 18ISt Wl el 2412
£ 24319k ol} PAE )7} 2

% 2 A% A7} 401 B 4 900 PABS
Tk A ot o Ert
PAE=T-C
T: ABAE A 2] 3t Al @ -0l A 11ogl07}A] & Ao
Aef= AIZE
C: T2 2ol A 11ogl07hA] o] A5-of A= At
Z2it ¥ &
H. pylorPll ti$t ABAS| &z at
H. pylori®} 2+-2 A Aletel 2Jgt AH 2| =0
R0l A Q] e F-go = Qg Wi E2d2 9
oFA o = uj 9 A E op7|ett ot Al E =
A 7 =t 2 7| EFAAE AT o= = A

AZHEA Atholl gt 271 F7Fskal Qlch(Kusters
et al.,2006; Romano et al.,2008). A A 520l HE T3

ZoA B =31 7F0 oFHALE O u] dAA| 2 H Y
A Alat A ol A =2 A4 = o] A=F AL Qe
HES Yung AN FARHE, g, FH =71

A AR glom, ket Wl o e R EE
ML WA A 5 2] uhe} 4 Ho] Zepo]
ube} G Tto] Xfol S Mol Aoz FelA ek
(Kato et al.,2012; Gasic et al., 2014; Can et al., 2015). L
BfLh SHufoll 4] A7 ws Wl ek A8 A7 )
T3 Agoleh A T FR5TtA AR ot
AloFzo) H.pyloriel] thal) a#e}& k31 Q= A2
selEglom DU FAE HOE oS
ABA 4 5-2 2] =519 cHKim ef al., 2015).

£ AT Foll A AL of7hA o e
Wt H. pylori 22 S ZHske] AARAA £
249 AHg 7HsAS AESFATE Table 194 o}

A|oFE 1k non-peroxide of7}A] o} T 31 Guf £2]
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Table 1. Zone diameter of inhibition of the various solvent extracts and fractions of acacia honey against Helicobacter pylori

Diameter of zones of inhibition (mm)?*

Test samples

Concentration of test samples (% v/v)

10 20
Crude acacia honey b 92+58
Non-peroxide honey - 88*0.9
Hexane extracts - -
Dichloromethane extracts - 9.1£55
EA extracts 85%3.1 126*8.0
Acetone extracts -
Butanol extracts - -
AHEF 1 - 129£78
AHEF 2 9.110.6 132+6.7
AHEF 3 105*3.6 13.7£9.1
AHEF 4 125%6.3 15.1£6.5
AHEF 5 16057 20<
AHEF 6 10549 16.0£6.5
AHEF 7 - 8.81t28
AHEF 8 - -
F 51 113748 144%7.1
F52 123%6.5 15.1£6.7
F53 135123 155%6.5
F 54 20< 20<

*Mean of triplicate assay = standard deviation; "Zone diameter <8mm.
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Table 2. MIC and MBC values of ABA isolated acacia honey against Helicobacter pylori

MIC (ug/ml) MBC (ug/ml)
ABA 27+13 69*19
Amoxicillin 109+55 39+75

Fig. 2. MBC of ABA against Helicobacter pylori.

59| H. pylori 3-84S =43} t) o7 Ao} &S
£-2 non-peroxide O}7}A] ool A &= H. pyloriof Tt
7L 7H1 9)o] 2o o]} aF F2He Ml o]
o} g elol Tolsts ARo] 2T Ao 23

ek A T4 g0l 02 o

;§

o
@ o
A
M
_OIL
2
)
3,
S
3.
3
4
o
o of
£l
J
m{o
Jl)n
TooX
o

o Eow Alol= #& g4 b w3k o

). oo HﬂEﬂolE —Zr%%g 87H°

1o
o 2
o ¥ my
1T RN =)

lo rlo
4|

v

—r

ot =

el

AW

filo

_ll)l

l_.

LJ

ofy

&

_>|:

‘>T
R HH‘ i

fl o

rﬁ Lo

ol 497 FEEQIFS W 10%2] & =of 4
o] 20mm ©]4Fo. 2 Bl E|glth ABAL 714
+5S BRI F5428E B YA =t

A A2

MH‘
flo
o

ABAQ| H. pylorPil Tt £| A7 AR| s =

ﬁ
MR5E

ol

:.L
ft
il
i
oo
el]
2

_L
b
b

o
12
2
off
1
e

_El
B o
B
M

2“4%

ol 3to] X}EW 2
Table 20| 4] H = v}

ol 2
3 =
o 2
-
H o=
. o2
B g

2o
1
(e rr

off
i
MR

B o
iy b
S

>

o
B

b

ox
o)
2
é
off

&A

= 27E13ug/mlZE AP T2 AFESE amox-
icillin XLt} H. pyloriof T8l -2 g0l A= 9] A
A& oISk Ao FAF T AaNTHE o
Al 69%E 1 9ug/ml 5 5= o] 5ol A &= H. pylori w5 AHE
A7l oz shelE itk 2). ol ejst ATER
v 0] Il A] AL E| o FAJo1E 4 Fol 5
LF9l ABAL: H. pyloriel] that G- mtfol] Thofst
Ayo 2 A e e

ABAQ| %2 X|4A|ZH

g

H. pylorizt-o] tgt ABAS] &J+F2 X|<&A]
—iﬂ* S ABA A7) F 2403 112

il
eLc T T 1

Jigee
of

o
o
i
L
s
aa
[\)
S
\l
N
3
T
<
=
§
ol
22
2 o
:cl»i:l
POURSSANE
iu)

w2 ]5—?— a4e 7}x]
PAE =27} 245 &+t x]./.: g 47} o
2 8XMIC ABA == 2 X HE FL38 A
MICO| A= 85A1 7+ 0. 2 Q431 S8 R|&A

rU%
Yo do

o
% 3o
lo

=
)
)

~
Mo X

Postantibiotic effect (hr)

1 1 I I J

1 2 4 8 16 32

Multiples of MIC

Fig. 3. Postantibiotic effect of ABA on Helicobacter pylori.



o

pac)
mr |o
2

u
)
oy
L i
52
£ o
1
v2
H
kv

=)

By
b 4o rlo

~

s

R L ()
oo oy 2 rfo
HO. > I
lo
ot
H
:r':o

o2

~
>
oo

R )
b
=

ek

By
e
2
juy
)
i’;

Ry
m

i

o

"

N

(o]

u

>

il

oh 2 WE
ox
2

o
o>

ol
X,
ox
oo
e

.
filo

N

N
ils

2,
S
=2

2
o
N

52 1

oo
o
o
-[HJ ol
9
2
o
o,
ot
o
o
oy

N Q

=
sholth YL HLAFAA ST} 224
o

ABA*x= H. pyloriwt-o] 733t

=
A 45 117k0] 943k B0 2 3

A8E ¢

HO

Ameri, P., S. Bruzzone, E. Mannino, G. Sociali, G. Andraghetti,
A. Salis, M.L. Ponta, L. Briatore, G.F. Adami, A.
Ferraiolo, P.L. Venturini, D. Maggi, R. Cordera, G.
Murialdo and E. Zocchi. 2015. Impaired increase of
plasma abscisic Acid in response to oral glucose load in
type 2 diabetes and in gestational diabetes. PLoS One 10:
e0115992.

Can, Z., O. Yildiz, H. Sahin, E.A. Turumtay, S. Silici and S.
Kolayli. 2015. An investigation of Turkish honeys: their
physico-chemical properties, antioxidant capacities and
phenolic profiles. Food Chem. 180: 133-141.

Chang, H.G., M.K. Han and J.G. Kim. 1988. The Chemical
Composition of Korean Honey. Korean J. Food Sci.
Technol. 20: 631-636.

Dong, T., Y. Park and I. Hwang. 2015. Abscisic acid: biosynt-
hesis, inactivation, homoeostasis and signalling. Essays
Biochem. 58: 29-48.

Gasic;, U., S. Keckes, D. Dabic, J. Tritkovi¢, D. Milojkovic-
Opsenica, M. Nati¢ and Z. Tesi¢. 2014. Phenolic profile
and antioxidant activity of Serbian polyfloral honeys.
Food Chem. 145: 599-607.

Goodwin, C.S. and J.A. Armstron. 1990. Microbiological aspects
of Helicobacter pylori (Campylobacter pylori). Eur. J.
Clin. Microbiol. Infect. Dis. 9: 1-13.

Holla, G., R. Yeluri, and A.K. Munshi. 2012. Evaluation of
minimum inhibitory and minimum bactericidal conce-
ntration of nano-silver base inorganic anti-microbial
agent (Novaron®)) against streptococcus mutans. Conte-
mp. Clin. Dent. 3: 288-293.

Israili, Z.H. 2014. Antimicrobial properties of honey. Am. J.
Ther. 21: 304-323.

Kato, Y., N. Umeda, A. Maeda, D. Matsumoto, N. Kitamoto and
H. Kikuzaki. 2012. Identification of a novel glycoside,
leptosin, as a chemical marker of manuka honey. J.
Agric. Food Chem. 60: 3418-3423.

Kim, E.S. and C.O. Lee. 1996. Comparison of Quality Attributes
of Korean Native-Bee Honey and Foreign-Bee Honey by
K/Na Ratio. J. Korean Soc. Food Sci. Nutr. 25: 672-679.

Kim, S.G., .P. Hong, S.O. Woo, HJ. Jung, HR. Jang and S.M.
Han. 2015. Iosolation of Abscise Acid from Honey of
Black Locust (Robinia pseudoacacia) in Korea. J. Api.
30: 287-292.

Kusters, J.G., A.H. van Vliet and E.J. Kuipers. 2006.
Pathogenesis of Helicobacter pylori infection. Clin.
Microbiol. Rev. 19: 449-490.

Lee, J.H. 2014. ABA Signal Transduction Pathway in Plants:
ABA Transport, Perception, Signaling and Post-Tran-
slational Modification. Journal of Life Science 24: 196-
208.

Leu, Y.L., TL. Hwang, P.C. Kuo, K.P. Liou, B.S. Huang and



At O}FIA|LH(Robinia pseudoacacia) HE = 2 E| £2|st Abscisic acid2| AHz| &M 71

G.F. Chen. 2012. Constituents from Vigna vexillata and
their anti-inflammatory activity. Int. J. Mol. Sci. 13:
9754-9768.

Lowdin, E., I. Odenholt-Tornqvist, S. Bengtsson and O. Cars.
1993. A new method to determine postantibiotic effect
and effects of subinhibitory antibiotic concentrations.
Antimicrob. Agents Chemother. 37: 2200-2205.

Molan, P.C. 1992. The antibacterial activity of honey: 1. The
nature of the antibacterial activity. Bee World 73: 5-28.

National Committee for Clinical Laboratory Standards. 1992.
Methods for Determining Bactericidal Activity of
Antimicrobial Agents: Tentative Guideline M26-T.
NCCLS, Wayne, PA, USA.

Romano, M, M. R. Iovene, M I. Russo, R. Salerno, D. Cozzolino,
A P. Pilloni, M.A. Tufano, D. Vaira and G. Nardone.
2008. Failure of first-line eradication treatment signi-
ficantly increases prevalence of antimicrobial resistant
Helicobacter pylori clinical isolates. J. Clin. Pathol. 61:

1112-1115.

Spooner, F.D. and G. Sykes. 1972. Laboratory assessment of
antibacterial activity. In Norris JR, Ribbons DW.
Methods in Microbiology, vol 7B. Academic Press,
London, UK. p 52-150.

Torres, JI., G. Pérez-Pérez, K.J. Goodman, J.C. Atherton, B.D.
Gold, P.R. Harris, A.M. la Garza, J. Guarner and O.
Muiioz. 2000. A comprehensive review of Helicobacter
pylori the natural history of infection in children. Arch.
Med. Res. 31: 431-469.

Truchado, P., I. Martos, L. Bortolotti, A.G. Sabatini, F. Ferreres
and F.A. Tomas-Barberan. 2009. Use of quinoline
alkaloids as markers of the floral origin of chestnut
honey. J. Agric. Food Chem. 57: 5680-5686.

Wu, M. and R.E. Hancock. 1999. Interaction of the cyclic
antimicrobial cationic peptide bactenecin with the outer
and cytoplasmic membrane. J. Biol. Chem. 274: 29-35.



	국산 아카시나무(Robinia pseudoacacia) 벌꿀로부터 분리한 Abscisic acid의 생리활성
	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	적요
	인용문헌


