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Antimicrobial and Antioxidant activity of the Fruit of Prunusavium L. Ahn, Seon-Mi, Hee-Young Ryu,
Dong-Kyoon Kang!, In-Chang Jung, and Ho-Yong Sohn*. Dept. of Food and Nutrition, Andong National
University, Andong 760-749, Korea, 'Agricultural Research & Extension Services of Agricultural Environmental
Research, Daegu 702-708, Korea — The fruits of sweet cherry are highly appreciated by the consumer due to
their precocity and quality, such astheir sweetness, color and sourness. In this study, the hot-water extract and
its sequential organic solvent fractions were prepared from domestic Napoleon sweet cherry (Prunus avium
L.) to investigate antimicrobial and antioxidant activity. The hot-water extract contained about 40% sugars,
and the solvent fraction yields for hexane, ethylacetate (EA), butanol, and water residue were 0.01%, 3.45%,
16.30%, and 80.24%, respectively. Contents of total polyphenol and total flavonoid of the fractions were
1.24~5.24%, and 0~3.76%, respectively. Among the fractions, EA fraction showed the highest total polyphe-
nol and total flavonoid concentrations. Evaluation of antimicrobial activity of the extract and fractions
revealed that EA fraction and butanol fraction contained strong antibacterial activity against Listeria monocy-
togenes, Saphyl ococcus aureus, and Salmonella typhimurium with minimal inhibitory concentration (MIC) of
0.5~1.0 mg/mL. But the extract and fractions tested were not active to Pseudomonas aeruginosa. In awhile,
only hexane fraction showed anti-Candida activity with 0.5~1.0 mg/mL of MIC. The fraction showed strong
activity against different multi-antibiotics resistant strains such as C. albicans CCARM 14020. Antioxidative
activity assay showed that EA fraction has a strong DPPH scavenging activity and a reducing power. The
I Csos of vitamin E and EA fraction were 15.5 and 195.5 ug/mL, respectively. Our results suggest that the fruit

of P. avium L. has high potentials with anti-Candida and antioxidative activity.
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Table 1. The microorganisms used in this study.
Escherichia coli KCTC 1682

Gratr)nacrzzg;iztlve Pseudomonas aeruginosa KACC 10186
Salmonella typhimurium KCTC 1926
Gram positive Saphylococcus aureus KCTC 1916
bacferia Listeria monocytogenes KACC 10550
Saphylococcus epidermidis KCTC 1917
Saccharomyces cerevisiae IFO 0233
Candida albicans KCTC 1940
Fungi Candida albicans KACC 30003

Candida albicans CCARM 14020
Candida albicans CCARM 14021

mm)ell 71E F AlRte] 79 244)7F, #13Fe] 75 4847 W)
% 5, ASARRL] 2715 S48l FrIsleH 15, 16, 23).
fZ27-2E AAIQ] ampicilling} 32134191 miconazole
2 amphotericin B(Sigma Co., USA)E Z+7} 1 ug/disc %
2 AMgslglon, $9ko 2 ASAA| 3R] XS mm &
A= SAsk, 33] o) H7 F A A= epid
oIl St o] A HE A5, Al AT
X (MIC: minimal inhibitory concentration)S =74 31412
™, 0. 0.25, 05. 1.0, @ 15mgmL ¥=9] A 25S Ae
alo] 24-48117F Wikt F ASAAE St Baje] 27

slsieh23].
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DPPH(1,1-diphenyl-2-picryl hydrazyl) radica 2715, Su-
peroxider] 75 2 1= SAel o3 ettt WA
DPPH £271%52] 7%, B3t =2 343 A= 20 pLel
99.5% ol gkl 32|17l 2x10* M DPPH £ 380 L=
Wl Egste] 37°Col M 304 F3F HHEA 7] A, micro-
plate reader(Asys Hitech, Expert96, Asys Co., Austria,
516 nm)E AH&3te] 5% 1Ml R FHES ST o
X2 butyl hydroxytoluene(BHT) %! vitamin C(Sigma
Co., USA)E AM8319v}. DPPH free radicd 275 A5
H71eh v] Arbe] WRgR2 FAS192m, ICsr 50%
2755 vl s 52 vehisioH17]. Superoxided] 7
% W7l superoxidest WHgsle] AWMEA S wrex
pyrogallol 2-gAks} S [13]l] =3 A3 &
Al 24 02mLell TrisHCl buffer(50mM tris, 10 mM
EDTA, pH 85) 3 mL<} 7.2 mM pyrogdlol 0.2 mLE- 7}3}
a2, 25°Cel| A 1047 ¥Hg-A17] - IN HCI 1 mL2 ¥H8-8
AAAZ F 420 nmel| M F3=F S35l Superoxide
A A8 A7 F A7kt FEEnE vehd
ew], T2 = vitamin E(Sigma Co., USAYS A}-8-5}
ArH22]. B9 H7h= Oyaizuse] WS Wdste] 54
BFATH9]. ollekgol £33t A8 2.5 mLoll 0.2 M sodium




phosphate buffer(pH 6.6) 2.5 mL$¢} 10% potassum ferri-
cyanide 25 mLE #7138kl 50°Cel| A 20827 vk-A)17] 3
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Table 2. The organic solvent fraction yields from the hot-water
extract of Prunusavium L. and its organic solvent fractions.

10% trichloroacetic acid 25 mLE A7}sled vke-2 Z23} Extract!  Fraction Content (mg/g)

324000 rpmeilA] 1087 dalEe]sle] S 3l5sisitt Fractions  yield (%)  1o@ Totl  Total
B4R SRS FFAE 20 SR F, APl 2A9 polyphenol _ flavonoid _suger
0.1% ferric chloride 8- 3} 5:1(v/v) ¥]&2 &3 3}aL 700 Hot-waterf@z(l. 0.32 28.17 1363 399.35
A GASE o o A oo OO 0%l Zu s
¢} vitamin C& AH8-5ioiet. Superoxided| 71 37F 3 1 gygano fr. 163 2358 404 2684
3 YA 33 WHEAE F B HAE eRsIch Water fr. 80.24 33.40 0.00 339.63

7|E} 24

% flavonoid®] 3 242 Davis BbHe] W[l o}t
ZAs1glon, Zhzke] X85 18X7F vlgke wmk S35l
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7Fskar Al 1N NaOH 40 uLE il 37°Col| A 1A]7F
"R F 420 nnellA F3E AT RFAIRe R
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W21l @} 327398 400 pLel] 50 pLe] Folin-ciocalteau,
100 pL®] NaCOz; E3}g-H-3 Wil Al2oj|A] 1A]7F uh|st
5 725 nellA FEEE SAsIE FFA 2 tannic
acids AH-3th. 9 Ao 7 -$-oll= phenol-sulfuric
acid S ]88 EH[15].
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ex’: extract, fr% fraction.
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Table 3. Antimicrobial activities of the hot-water extract of Prunusavium L. and its or ganic solvent fractions against pathogenic bac-

teriaand fungi.

Growth inhibition zone (mm)

Extract/

fractions Gram positive Gram negative Yeast C. albicans
L.m Se S.a St Pa E.c S.c 1940 30003 14020 14021
Ampicillin 25.0 215 24.0 22.0 105 10.0 - - - - -
Miconazole 4 - - - - - 8.5 85 20.0 - -
Hot-water ex™. - - - - - - - - - - -
n-Hexane fr?. - - - - - 8.5 14.0 23.0 18.0 21.0
Ethylacetate fr. 12.0 105 8.0 15.0 - 8.0 - - - - -
Butanol fr. 23.0 9.0 7.0 12.0 - 75 - - - - -
Water fr. - - - - - - - - - - -

ex®: extract, fr% fraction, °L. m: Listeria monocytogenes, S. e: Saphylococcus epidermidis, S. a: Saphylococcus aureus, S. t: Salmonella typh-
imurium, P a: Pseudomonas aeruginosa, E. c: Escherichia coli, S. ¢: Saccharomyces cerevisiae. *- : No activity

The concentrations of the hot-water extract and its organic solvent fractions used were 500 pg/disc, respectively. The growth inhibition zone
expressed was included a size of disc-paper (6.5 mm of diameter). The data represent arepresentative result of three independent determinations.
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Table 4. The minimal inhibitory concentration values of n-hexane, ethylacetate and butanol fractions against pathogenic bacteria and

C. albicans.
MIC (mg/mL)
Extr_act/ Gram positive Gram negative C. albicans
fractions
L.m? S.e S.a S.t Pa E.c 1940 30003 14020 14021

n-Hexane fr. 1.0 >15 1.0 >15 >15 >15 1.0 05 0.5 0.5
Ethylacetate fr. 1.0 >15 1.0 0.5 >15 >15 ND? ND ND ND
Butanol fr. 05 >15 >15 0.5 >15 >15 ND ND ND ND

L. m: Listeria monocytogenes, S. e: Saphylococcus epidermidis, S. a: Saphylococcus aureus, S. t: Salmonella typhimurium, P a: Pseudomo-

nas aeruginosa, E. c: Escherichia coli.
°ND: Not determined.

80

DPPH scavenging activity (%)
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Fig. 1. DPPH scavenging activity of the hot-water extract of Prunus avium L. and its organic solvent fractions. (a) hot-water extract,
(b) n-hexane fraction, (c) ethylacetate fraction, (d) butanol fraction, (e) water fractions and (f) vitamin E as a control. Symbols. @, (a~€)
500 or (f) 50 pg/mL; O, (a~€) 250 or (f) 25 ug/mL; v, (a~€e) 125 or (f) 12.5 ug/mL; v, (a~€) 62.5 or (f) 6.25 ug/mL; M, (a~€) 0 or (f)

3.13 pg/mL, respectively.
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Fig. 2. Reducing power of the hot-water extract and its organic
solvent fractions of Prunus avium L. Symbols: @, hot-water
extract; O, ethylacetate fraction; w, butanol fraction; Vv, water
fraction; M, butylated hydroxytoluene; and [, vitamin C.
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Fig. 3. Superoxide scavenging activity of the hot-water extract
and its organic solvent fractions of Prunus avium L. Symbols:
@, hot-water extract; O, ethylacetate fraction; v, butanol fraction;
vV, water fraction; and M, vitamin E.
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