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Abstract

To obtain basic information on the potential use of propolis as a raw material in functional food, proximate
composition, total phenolics content and antioxidant activities of different propolis extracts in Korea were
investigated. Propolis had the highest level of crude fat and the lowest level of crude fiber. The total phenolics
content of ethanol and water extract of propolis from Geochang (GEE and GWE), ethanol and water extract
of propolis from Jeju (JEE and JWE) were 184.17, 316.19, 204.33 and 47.83 mg gallic acid equivalent/g,
respectively. GWE contained relatively higher levels of total phenolics than the other extracts. The antioxidant
potential of the extracts was assessed by different in vitro assays such as DPPH, ABTS, reducing power, ferric
reducing/antioxidant power (FRAP) and peroxidation inhibiting activities through linoleic acid emulsion system.
DPPH and ABTS radical scavenging activities of all the extracts were dose dependent. The GWE exhibited
the best performance in reducing power, FRAP, and lipid peroxidation using ferric thiocyanate (FTC) assay.
These results demonstrated that GWE has excellent antioxidant activities and thus it has great potential as

a raw material for functional food.

Key words: propolis, total phenolics, antioxidant activities, Geochang, Jeju

polyphenols(flavonoid aglycones, phenolic acid®} esters,
phenolic aldehyde, alcohols % ketones), sesquiterpene,
quinones, coumarins, steroids, amino acid ¥ inorganic
compound®} -2 1607}4] o]de] Aol FfEof Jon,
e T AR ¢ I FHR7F TFsitial By
o] ATHB4). EF zEZE|xo HE&gd et B
A7} olm] Xd o] ek &at, Fute o}, Fufole

*Corresponding author. E-mail: khshim@gnu.ac.kr
Phone: 82-55-751-5479, Fax: 82-55-753-4630

A4, sl 2 delErgd gy AR =
S-S eI o] ¢} o] 22 EE|~vt bk

7}AE F9 o]FE cinnamic acid®} cafferic
acids esterg W& B2 THY FHE == o3 A
02 AFHJHGE9). ZR2EY2d e F83 JEE°] ¢
ZF gHrEol o] dHFEH F g
L) ARE ZaZgsol A
o] A& AP Y3, Ul i
AF7F e AP JTH10-12). Z2E ] 20 T
ol A= AE AL AAAY gAY FRol o8 B2
ol & Uet L o, o] g A FH1 Aol wEel 1,
olu )7} & ool A A H g =2 EF |20 518HA A
wol thEvta Huskar Ith6,13). whahA ek 22 o
2732 EYZ $Pugeld AFHE Z2 2Pt A Y
2 3l JEgS go] g Ao 2 AudAY. 18y A7
A FH A AP E Z2E 2o B3 AFE I A H9)

™
:J_
B

1 oo o

4



,_A
9

N

X

ox
03X
}01[
2
o3t
i

A AEE Ao FEo] 93, £E el A7Az
) olRe $2ET Le LT FEEE 08T AelBA
o 2o WHolA glong oje Aol Yy TEE
2B FERE ol g3l st BH B ATE P

et B ATNME ARt AT AGel ] s
g olgstel ole) 71 Bl

==
4 AL vl 2ASEY 1R7EA 2 ARG Ty

ﬁ

>
gl_
2
Hl
a
A
T
o T
10
F
=

+

i

Mo
i

mE

o] A3 o /\]-4‘3-0}95\13} Folin- Clocalteu s reagent,
1,1*d1pheny1*2*p1crylhydrazy1(DPPH), 2,2-azino-bis(3-
ethylbenzthiazoline-6-sulfonic acid)(ABTS),
persulfate, potassium ferricyanide[KsFe(CN)gl, trichloro-
acetic acid, ferric chloride(FeCls), hydrochloric acid(HCD),
sodium acetate, 2,4,6-tripyridyl-S-triazine(TPTZ), linoleic

potassium

acid 2 ferrous chloride(FeCly)= Sigma(Sigma Chemical
Co., St. Louis, MO, USA)ALell A F943ke] AL-8-3t3loH,
2 9o ARGE Ak 55 B AdFS FHste] AF A

3Tt ZZDA ZAe Z2EHY2L 10 gl dgE E
%% Z} 100 mL2 718k 80°Ce} 100°Ceoll A 2417 <t
Rl iy -ir 3t & 2% filter paper(Whatman No. 2, Kent,
England) 2 #ste] F24x & & oY 71A F4tst
g4 A A&t
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ol A 3087 ¥2)3F & 517 nmoll A &3 %= (optical density,
O0.D)E A3 THU6).
Radical scavenging ., A& §3% <100
activity (%) =27 3%

ABTS 2lC|Z A&k

7 mM ABTS 5 mL9} 140 mM K»SzOs & uLE 41of o F
Foll 14~16A17F WxA17] & o] & absolute ethanol®}
1:88 HI&E 4Jo] 734 nmolA HETY FFE Zho)
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FZ & 25 mL9l sodium phosphate buffer(2.5 mL, 200
mM, pH 6.6)¢} 1% potassium ferricyanide(2.5 mL)S &3t
A7 B 5ES 50°CollA] 208 =2t incubation A7 ©F&
trichloroacetic acid(2.5 mL, 10%, w/v)S 713l 650x g

Al 1057 945 3. d4aEE 3 A NG mL)ol
o] &5 mL)9} 1% ferric chloride 1 mLE H7}A17] &

UV -spectrophotometer(Shimadzu UV-1601, Tokyo, Japan)
= o]&38le 700 nmol A EFE= =59 THIS).

FRAP assay

FRAP #2412 Liu 59 WH(19< €83t A3
o] WFH L colored ferrous tripyridyl triazine complex©l] €]
3 ferric ion©] ferrousZ AZFE A= HFAH S &
A AE W] F FgatslE s SAste Wtk AR EE
Al 300 mM sodium acetate buffer(pH 3.6)%} 2,4,6-
tri(2-pyridyl)-1,3,5-triazine(TPTZ) reagent, 131
mM FeClze]™, TPTZ reagent2 10 mM<] TPTZE 40 mM
HCIol &3 At} Acetate buffer, TPTZ reagent 2 FeCls
solution& i?]”5‘}04(10'1'1 v/v/v) 37°CollA 10~15%37F
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Table 1. Proximate compositions of propolis from Geochang and Jeju regions of Korea (Unit: %)
Moisture Crude protein Crude fat Crude fiber Ash Nitrogen free extracts
Geochang 1.78+0.06" 2.22+0.53" 86.63+0.85" 0.24+0.02" 2.12+0.07 7.01+0.29
Jeju 150+0.17° 1.70+0.49" 81.37+1.21° 0.31£0.03" 2.34+0.05" 12.78+£1.38"

All values are mean=+SD of 3 replicates; **Means within columns with different superscript letters are significantly different (p<0.05).
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Fig. 1. Total phenolics content of ethanol and water extract
from propolis. Values are mean+SD of 3 replicates; Means on
bars with different letters are significantly different (p<0.05). [:
GEE (ethanol extract of propolis at Geochang), /4: GWE (water
extract of propolis at Geochang), &: JEE (ethanol extract of prop-
olis at Jeju), N: JWE (water extract of propolis at Jeju).
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Fig. 2. DPPH radical scavenging activities of ethanol and
water extract from propolis. Values are mean+SD of 3 repli—
cates; Means on bars with different letters are significantly dif-
ferent (p<0.05). [J: GEE (ethanol extract of propolis at Geochang),
YJ: GWE (water extract of propolis at Geochang), B: JEE
(ethanol extract of propolis at Jeju), N: JWE (water extract of
propolis at Jeju), E: ascorbic acid.
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Fig. 3. ABTS radical scavenging activities of ethanol and
water extract from propolis. Refer to Fig. 2.
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Fig. 4. Reducing power of ethanol and water extract from
propolis. Refer to Fig. 2.
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Fig. 5. Ferric reducing antioxidant power of ethanol and wa-
ter extract from propolis. Refer to Fig. 2.
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Fig. 6. Antioxidant activities of ethanol and water extract
from propolis on linoleic peroxidation using FTC assay. Refer
to Fig. 2.
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