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Characteristics of Propolis Extracts from Ethanol Extraction

Chong-Tai Kim*, Chul-Jin Kim, Yong-Jin Cho, Ae-Jin Choi and Weon-Son Shin

Korea Food Research Institute

Propolis was extracted using various concentrations of ethanol at different solvent-sample ratios. Volatile flavor
components of propolis were detected by GC/MS, and the principal components were analysed. The content of
total flavonoids (TF) in propolis extract increased 2 to 14% with increasing concentration of ethanol in the
extraction solvent from 20 to 50%, but decreased slightly between of 60 and 70%. The 70% ethanol extract of
propolis had the strongest antimicrobial activities to E. coli, L. plantarum and S. cerevisige. Propolis ethanol
extracts (2 to 14%) showed higher antioxidative acitivities when added to soybean oil during storage at 37°C.
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RIN: retention time of the n-alkane eluting before the
component

Rt(N+1): retention time of the n-alkane eluting after the
component

RtC: retention time of the component

N: carbon number of n-alkane eluting before the compo-
nent

Z2EDA FESO| M=

NEYE LS T WE RIS 2EE
10, 20, 30, 40, 50, 60 & 70% (viv)e] olE¥¢=
250 mLol| 12%(whv)ell Fsle TEEZYAE Yy %‘Jﬂ*ﬂ
67 B A F 22 9 oFsie] ARE T
Zg 29 FFH FE2EL 0% (vW) olELZE A
250 mLell 4, 6, 8, 10, 12, 14%(wiv)ol NGale TR Ea)x
2 93 HedA] 6A7F T Wit F & T od3ksie] A

= &%

A=

<
2ol go

Z2EIA FEEF FERL0IE ?:.ot
z2Eys FE2EFY igi}i o=

AAE vl -43}04 ZAslErt. = %Eli ZZ25 80mg
o *J *Es}t Xl 90% l%%}ﬁ% 20mLE 7}l E5
=2 3}04 415 nmol| A &% Z
%—‘T"—”l‘ﬁ%%} g E 01mLE 713 Ao SH=ZE W F
FEHE | E(mymL)E &SI
o] o] FFIAL querceting ©]&-ste] ZAslgTh.

l

ZREIA FEEQ T &
223~ F55 JFHE paper discH o2 HAZ3IA



Table 1. Chemical composition of propolis (%)
Moisture  Crude protein  Crude fat Ash Carbohydrate
3.0 0.7 90.9 0.2 53

Table 2. Mineral contents in propolis”
Fe Mg Ca Zn K Na Ge Cd Pb Se

115 128 389 16 768 213 ND” ND ND ND

YResults expressed as mg/100g propolis
PND: Not detected
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Table 3. Volatile compounds and their relative composition in propolis

No RTY Compounds Area (105 Area (%)
1 5.01 2-methyl-3-buten-2-ol 15191 11.47
2 6.10 2-methyl-2-butenal 5087 3.84
3 8.59 1,4-pentadien 37 0.28
4 8.86 1-limonene 466 0.35
5 9.61 1,8-cineole 1729 1.31
6 10.24 4-pentene-1-yl acetate 2969 2.24
7 11.05 pentenal 2582 1.95
8 12.53 styrene 895 0.68
9 12.75 3-methyl-2-buten-1-ol acetate 2776 2.10

10 13.07 isoprene 1822 1.38
11 16.12 3-methyl-3-buten-1-ol 11961 9.03
12 17.59 6-methyl-5-hepten-2-one 985 0.74
13 18.73 4-methyl-1-pentanol 421 0.32
14 19.56 2-methyl-2-buten-1-ol 14073 10.63
15 19.90 1,2-pentadiene 9913 749
16 20.97 2-methoxy toluene 292 022
17 2451 cis-linalool 536 0.40
18 24.86 trimethyl-keto-vinyltetrahydropyran 187 01.4
19 25.65 bis(1-methylethyl) benzene 968 0.73
20 26.25 acetic acid 11584 8.75
- 21 27.80 2-ethyl-1-hexanol 152 0.11

22 28.63 benzaldehyde 5879 444

23 29.08 B -caryophyllene 291 0.22

24 30.18 linalool 174 0.13

25 31.31 propionic acid 1737 1.31

26 3261 dimethyl-propanedioc acid 6698 5.06

27 33.09 B-cyclocitral 667 0.50

28 34.27 tetrahydro cycloprop(a)indene 794 0.60

29 36.13 acetophenon 376 0.28

30 36.31 butyric acid 665 0.50

31 37.09 o-selinene 124 0.09

32 37.73 2-hydroxy-benzaldehyde 177 0.13

33 38.30 2-methyl-hexanoic acid 7490 5.66

34 39.64 2-methyl-2-propenoic acid 380 029

35 40.78 benzyl acetate 4480 3.38

36 43.78 B-phenylethyl formate 327 025

37 44.36 cis-calamenene 136 0.10

38 4544 acetic acid, 2-phenylethyl ester 742 0.56

39 47.57 4-phenyl-2-butanone 607 0.46

40 48.12 2-methyl-2-butenoic acid 4534 342

41 49.50 benzyl alcohol 7791 5.88

42 51.14 phenylethyl alcohol 3370 2.55

DR.T.: retention time (min)
haled AFEAE B 40-70% FE] FEA dEYgAE cillus plantarum, Saccharomyces cerevisiae®] 2E ol that

oM =& Z2IEYs %‘%%4 g izl 70%
NEEEE R} 5 2 AHE B Eﬂra}/‘i zs
ZE e AFAY HobollA ’ﬂc’ﬂ AR B F Ue
7FeAde] =i RV v 71TaAE 3}7] 4
g gekdt oo g471eS A% AAZ] F5A7
7F aE, 22 Eejle] F8A4 oS g Hot
TR WE Z2EAL 2HA9) PP T2 ETL9)
HA7VsE7t 2~14%=% S7V8FE  Escherichia coli, Lactoba-

o gF@Aol Z7tEte AHE Btk ZEEYL FEE
o] %7} 6%2) 7% Escherichia colid] Wit S#&57t o
zro) wlsted MNA . Lactobacillus plantarum$}; Saccharo-
myces cerevisiaed] 3= 10%%] 7397 2MA =] &2
AR Rgon, TR ZFA FrFEE 1298 14%7e) &
484 & o2 HolA UTHTable 7). 1&g “ii
2o FFER LS &4 R £ e AQXATR=
Fe Aty & 4 Yr} old ¥ AFAES ‘Lig
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Table 4. Effect of concentration of ethyl alcohol on the 200
extraction yield of total flavonoids
Biylaleohol 5 30 49 50 60 70
(%)
X 150
Total flavonoids o1 30 45 46 46 49
(%)
o
Table 5. Effect of the ratio of propolis to 70% ethyl alcohol on %g
the extraction yield of total flavonoids g 100
>
i »
Propolis 6 8 10 12 14 =
Po)
Total flavonoids
(%) 37 3.8 45 4.8 49 50
2l9] FEAE o]8d AFHES AR, YA A
EAPE, e 0 AAA® T3} e HHOT FLY F 0 = '
e A7AHE masw sl ©oo s oo B
Storage time (week)
TREJ| A0 &SI EM Fig. 1. Changes in peroxide value of soybean oil at various

TEEp A AREL] AkE BEAL ANE o] = concentrations of propolis extract (PE) during storage at 37°C.

= EF’]“ =e] st 54 ATRI] 9310} 70% @ Soybean oil without PE, -4 -; PE 2%, - @-; PE 4%, -*-; PE
FHEETt 2, 4, 6, 8, 6%, -[1-; PE 8%, - A -; PE 10%, -O-; PE 12%, -A-; PE 14%

10, 12, 14%2 HA F&¢ FE2ES dFH 4%vv) 3

7k8tel 37°C Feol 1857 AdeRe AusEstE =
N

At A3E Fg 19 Yeplidch Z2 &2~ 3580 A A of

7FA] 2t 57 ARS FtsEIE 61.5 meglkg

€ Zte RIS Zhe dbde X2 Eg A zz%«] It ZRZYr FEES JELIE §9 T 22 E
FE7F 8, 10, 12, 14%%] FE2ES H71s A9 dixT9) 4 2 5o wEby FEIHY. TREY S FE2ES £35T
<% IbskEvE veile fR717k E%oF 717k 15 HxolE ke 4FE 99 TR 20~50%7HAe 7t
FolUrt. e, T2EY A FEE FHEEUt 2, 4, ¥ st o}, 602 70% AN M= S ZHAsHATE 0% N8
6%% FE=E AgFe 47 11, 12 2 14577 A U & gulol 2~149% FHe] ZR2EZELE Hutele] FEE
278} BIS fRr| ] =EEkT) ol AdE B oo Zo] FETR o= FES A% AH Ut ol
2 Ao AT Z2EYA FEEY FE 2-14%E HF wbAd vlElde s ST 70% ANELILE FE5 =
o ARl ol Hidle] 2~3ufolAt &3 Y= A E% 2 FEAS F ocoli, L. plantarum, S. cerevisiae®] X
o7 P F vk mEh T2EYA FEELS L4544 E ol sl =& AL 1YY T2 E L9 ¥
o] FHFA AT 4 e AA EEAIRA Y AR 7} 71‘ 2~14%2) FZES dFHol A7SIAE o 37°CoA A
Y & Qo A7y B AbEpR] a3t wA4 JEET

Table 6. Antimicrobial activities of propolis extracts prepared by different concentrations of ethyl alcohol (%, v/v) against various

microorganisms (Unit: cm)
Control 10 20 30 40 50 60 70
E. coli 0.35 - - - 0.55 0.70 0.70 0.85
L. plantarum 0.40 - - - 0.40 0.70 0.80 0.85
S. cerevisiae 0.40 - - - 0.70 0.80 0.90 1.0

Table 7. Antimicrobial activities of propolis extracts prepared by different concentration of propolis (%, w/v) against various

microoorganisms (Unit: cm)
Control 2 4 6 8 10 12 14
E. coli 0.35 0.75 0.75 0.85 0.90 0.90 0.95 1.05
L. plantarum 0.40 045 0.65 0.65 0.70 0.80 0.90 0.95

S. cerevisiae 0.40 0.60 0.65 0.70 0.70 0.75 0.85 0.90
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