CAPE 0.22~12.52
mg/ . 2%. 59 mg/ ml

70 %

84133%

SPOTRD5.(302 39) SPOT

1( Rf 40..0181)

terpene

( :al pphiane n e)



Adract

Results showed that great difference among propolis of different regions.
Ethanolic extract of propolis contained much higher levels of phenolics than
the agueous extract. The Chinese propolis were found pasundant in total
phenolis. T he content condensed tannin were higher in Brazil propolis than
the others. The contents of flavonoids and CAPE varied in the range of
0.22-12.52mg/ml and 0.21-5.59mg/ml respectively. Commercial propolis
exhibited high levels of condensed tannin and flavonoids. Simple phenols is
the maior phenolics of propolis, followed by hydrolyzable tannin, non-tannin
flavans and condensed tannin. Simple phenols and non-tannin flavans were
aso the mgor one of the agueous extract of propolis ,followed by
hydrolyzable tannin and condensed tannin. The relative polymerization of
phenolics was in the range of 91-133%. The same results were also found by
gd filtration in Sephadex LH-20 gel and size excluson in HPLC.TLC was
used to separate the phenolics of propolis, and linoleic acid was used to
evaluate the antioxidative ability of separated ones. Results showed that spot
5(Rf=0.32-0.39) exhibited great antioxidation, followed by spot
1(Rf=0.08-0.11). The above separated spots were analyzed by HPLC. Each
spot contained compounds of high and middle polarity. It seems that there
were some antioxidative phenolics in propolis. In the volatile materials
analysis, the volatile matters varied with different propolis sources. Terpene
were the mgjor volatile subjects. And phenolis were included in the volatile

materids.



(Pepljnjak et a.1982 Grunberger et al.1988 ; Cengarle et al.1998)

(Lindenflser 1968 199 1992)

(

(polyphnolic compounds)

al., 1963 ; Kumar et al.,1984)

OH

(Geldstein et



(propolis) pro(

poleo( ) propoleo (propolis)
(1997, 1996)
( 35
)
(1993
1997)

)

( 1997; 1993 ; Markham et d.,1996 ; Viguera et a.,1993)



(1997 ; Block et d.,1992)

()

1.112-1.136

60 -70 100
(1993, 1997)
()
55% 30%

10% 5 5

fatty acid phenolic acid  aromatic adehydes  acohols
seqquiterpenes  napethadene stilbene flavonoid

aglycones( 1993 ; Markham et al.,1996)

(Marcucci, 1995)
(benzoic acid) (coumaric acid) (caffic

acid) (chrysic) (quercetin) (pinobanksin)



(galangin) (caffeic ester) (Bankova et al., 1982 ;
Bankova et al.,1987 ; Markham et al.,1996 ; Pepeljnjak et al.,1982 ;
Ghisaberti et a.,1978) 150

(Greenaway et 4.,

1991)
()
(  1993; 1997 ; Markham et a.,1996)
1.
Grunberger  (1988) (CAPE)
( )
Frenkel  (1993Db) 0.5 nmole CAPE 50%
(1-10
nmole)CAPE CD-l
CAPE



(Okonenko,1986) Pascual (1994)

Han and
Park(1996)
0.4% EEP 0.28%
Cengarle  (1998)

o -tocopherol

Grange and Davey(1990)

( )

Takais and Schilcher(1994)

(Kimoto,1996) Pepdjnjek  (1982)

(galangin)



(

Higashi and Castro(1994)

(200mg/ml) 24

Khayya (1993)

ecosanoids

Kim  (1997)

(Lindenfelser, 1968 1996 ; 1992 )

)

(Greenaway et d., 1991)
flavonoid aglycones accompanied by phenolic acids and
thelr esters phenolic adehydes ketone Bankova and

Marekov, 1984



(ester methyl ethers glycoside Harbone 1989
Ho 1992

smplephenols  phenolic acids hydroxycinnamic acid

flavonoids ( ) Macheix etd. 1990
phenolic acids coumarins flavonoids
tanning( ) Sudhir 1987 phenolic
acids  coumarins C C C C flavonoids

anthocyanidins C C C

Appel  (1993)
pH 9.5
(Nair et a.,1996) Makkar and Becker (1996)
pH pH

9 37 20






Phenolic compounds

v v v

phenolic acid and coumarins flavonoids .
tannins
—» anthocyanic pigments
—»  hydroxybenzoic acid -anthocyanidins
-anthocyanins —p hydrolyzeble tannins
_— flavonals
» Hydroxycinnamic acid (HAC) > flavono aglycones
-flavonal glycosdes > condensed tanins
> coumains

» monmeric flavan-3-ds
other flavonoids
L » -flavones
-flavanones and flavanonals

»  chalcones and dihydrochacones

Fg 1. Classfication of phenolic compounds by Macheix et d.(1990) L minor flavonoids

11



Phenolic compounds
I
' '
:Crir;psle phenol and phenolic flavonoids hydroxycinnamic acid derivatives

monophenols
-fi-cresol,

g -3-ethylphenol
-3,4-dimethylphenol

—_» catechins

- » proanthocyanins
(condensed tannin)

L » anthocyanidins

diphenols
-hydroquinone
-sesamol

» flavons

L flavonolsand
glycosides

Ly triphenols
-gdlic acid

Fg 2. Classfication of phenolic compounds by Ho(1992)

12



tanninic acid OszmiansKi (1996)

(+)-catechin (+)-catechin

tannins
(Goldgtein et al.,1963)
condensed tannin

(Haslam et dl.,1994)

(Ho, 1992) tannins

(Kumar et al.,1984)

total phenolic hydroxyl groups  phosphomolybdic-phosphotungstic
reagent of Folin- Ciocalteu
formadehyde phloroglucinol

undeactivated phloroglucinol nucles

cinchonine sulphate pH 7.0 - 8.0
(tannins)

(condensed tannin)

13



(

(hydrolyzable tannin) (non-tannin flavans)

(smple phenolics) (Peri and Pompei, 1971)
3.
1g flavonoids (Yukiko
et a.,1994)
Sekanaka et a., 1996 Smith and Banks, 1986
Wang and Lee, 1996 ; Wang and Wu, 1996 Isao, 1990
Brasseur, 1989 ; Tubaro et a., 1989 Sdway,
1986 Marcollet et al., 1969
)
500 - 3500

(Naczk et a.,1994)

( ; Okuda et d., 1991)

(Jodlyn, 1964)

14



Hydrolyzable tannins having Pyro-gdlol groups
Condensed tannins
Tannins — Complex tannins

Phlorotannins

AN

Caffeic acid derivatives

Fig.3 Clasgfication of tannins by chemica structure (Okuda et a., 1991)

elagitannin  gdlotannin, elagitannin
elagic acid gdlicacid glucose gdlotannin

galic acid , glucose, shikimic acid (Jodyn 1964)

(Okuda et d.,1991)

flavan-3-ols flavan-3,4-diols

Polymers(Roux,1972) proanthocyanidins
polydextran gels (Oh and Hoff,1979)
500~3000 2-6

(Samud and Calahan,1990)

15



phlo-baphenes  phlobatanning| Okuda et d.,1991)

flavone (flavonal
flavanonol
(Popeskovic et a., 1980) C
(rancid) (Ghisaberti, 1979)
()
(aglycone)
( 1999 Crozier et a., 1997 Henning et d.,
1980) (glycoside) (sugar)

(Gruyter et d.,1983

Harborne, 1965 Hollman et d., 1996)

()

flavonol flavone

(Shahidi et d., 1992)

16
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(

(

(

)

)

)

1.
Benzoic acid Sgma
Cdffeic acid Sgma

Caffec acid phenethyl edter:

18

37

24

37



Catechin Sgma

Cinnamic acid Sgma

Curcumin Sgma

Ellagic acid Sgma
Epicatechin Sgma

Gdlic acid Sgma

Quercetin Sgma

Rutin Sgma

2.

Cinchonin sulfate Sgma

Formaldehyde Fisher

Iron(l11)chloride Merck

Linoleic acid Sgma

Potassum ferricyanide Sgma

Sodium carbonate anhydrous Merck

Vanillin Merck

3.

Acdtic acid Merck

Acetone Merck

19



Acetonitrile Tedia

Butanol Merck
Chloroform Tedia
Ethyl acetate Tedia
Ethyl ester Merck
Falin-Ciocdteu’ s phenol reagent Merck
Glacid acetic acid Merck
Hydrogen Chloride Merck
Hydrochloric acid Tedia
n-Hexene Merck
Methanol Tedia
Pentane Merck
Slicagd Merck
Tween 20 Fisher
95%

()
1

Spectrophotometer, U-3000,Hitachi, Japan
Spectrophotometer, U-1100,Hitachi, Japan

2. (HPLC)

20



(

(1)Pump, modd LC 6200A ,Hitachi,Japan

(2)Photodiode array detector, modd L C 4500,Hitachi,Japan
(3)System control 801-SC, Jasco, Japan

(4)Pump, model 880-PU, Jasco, Japan
(5)Autosampler,855-AS, Jasco, Japan

(6)UV-Vigble detector( - ), Jasco, Japan
3. (GC-MS)

(1)Gas chromatography, Autosystem , Vaian, U.SA,
(2)Flame ionization detector (FID), model400,Vaian,U.SA
(3)Gas chromatography mass(GC-MS) detector,1800 HP,U.S. A

)

CNS
2~10g
100~105 2~3 ( )

12 60-70

98~100 1 30

21



(

)

)

Wo

Wo

(

(%)= W-W,/S x 100

©
(9
8
) 100 ml
40
0
=W-W,/S x 100
(o)
(¢)

Julkunen-Tiitto (1985)

22

©)

(o)

50u

2ml



Iml 100 % Folin-Ciocalteu's phenol reagent 5ml 20
% sodium carbonate 20
735 nm (A735) gdlic acid
A735 galic acid
gdlic acid equivaent

(2

Julkunen-Tiitto(1985) O.Iml 3ml 4%
vallin (W/V in methanol) | ml
20 min 500 nm (A500) (+)-catechin

A500 (+)-catechin
(+)-catechin equivalent

3

Julkunen-Tiitto(1985) 100 p |
butanol-conc.HCI(95:5) 4 ml, 95-98 2
butanol-conc.HCI 4 ml, 20 min 550
nm (A550) (+)-catechin

A550 (+)-catechin
(+)-catechin equivdent

4

23



(1986) 2 ml 20 ml methanol
I ml 5% AICI;(W/V) 30 425 nm
(A425) quercetin
A425 quercetin

quercetin equivalent

2. (Butler et d., 1982)
(1)Anthocyanidin formation
Watterson and Bulter (1983) 0.1 ml
7 ml 15% (VIV) 15% (v/v) 0.IN

7mL 15% (VIV)
90 550 nm

flavan-3-al

(2Vanillin assay in glacid acetic

Bulter (1982) 0.1ml 1.4ml

0.5ml 5mi 0.5 % (w/v)

vanillin -~ 4 % (viv) 30 5
510 nm

Absorbance of anthocyanidin formation / aborbance of vanillin assay in

24



glacid acetic acidx100
3.
cinchonine sulfae formaldehyde
Tota phenolic hydroxyl
groups  Falin-Ciocalteu's phenol reagent Peri
and Pompei(1971) ( ) 5 ml 1 m 01M
FeCl;(in 0.IN HC1) 1 ml 0.008M K3Fe(CN)s 10

720 nm

(1)Sephadex LH-20

Strumeyer and Madlin (1975) 95%

Sephadex LH-20 ( Pharmacia ) (3cmx
26cm D)  95%
1.6ml/min  95%

280 nm 50% (VIv)
435 nm

(2 (Size excluson chromatography)

0451 m

25



(

PolyHydroxyethyl A RP-18 (250x9.4 mm |.D

Merck )

)

(1993)
F254, Merck)

acid = 70:29: 1(v/viv)

b g/ml)

Lingnert

20 0.1M potassium phosphate buffer (pH.6.5)

(1979)

60%

280 nm

5y m,

0.5 ml/min 60%

(0.2 mm,60

n-hexane : ethyl aetate: acetic

(254 nm)

(100

linoleicacid  Tween

10 10 mM linoleic acid emulsion

26

200 |

2 ml |OmM



Propolis extract — > Clichonine
(total phenalics) precipitation

l

Precipitate
(tannin phenalics)

|

Formaldehyde
precipitation

Precipitate
(condensed
tanning)

Residue
(hydrolyzable
tanning)

Residue
(nortannin phenalics)
Formaldehyde
precipitation

Precipitate
(norrtannins
flavans)

FHg 4. Edimation of different phenolic groups in propolis extract

27



linoleic acid emulsion 37 15
0.2ml linolec acid emusion

2ml 6ml 60% 234 nm

AO A A,O0A

AOA=[ A2340)- A2  A234(c)

A234: linoleic add emulson 37 15
234 nm
A234(C): linoleic acidemulson 37 15
234 nm
3.
045 m
A 2.5 % glacid
acetic acid ;' B acetonitrile 100% A
10 87% A 13% B 60
60% A 0% B 0
100% B 20 1.0
ml/min 280 nm Lichrospher 100 RP-18

column (250 mmx 4 mm 1.D. 5mm, Merck )

28



(

)

10-20 2500 ml Waring
blender 3min 30 min
Likens-Nickerson apparatus
100 ml pentane/ether (1:1)
2 KudernaDanish concentrator 40
1ml
35
2
0.2u | (GC)
(GC-MYS)
Vaian 3400 Varian 8100
autosampler DB-WAX (30m x 0.25 mm 1.D.)
230 40 5
210 2 /min 210 0
Chem-Lab
(FID) 250

29



(

)

HP 1800B GCD system 200

70evV  multiplier: 1459 V

SAS ANOVA (analysis of variance)

(Pearson's correlation coefficients)

30



25-35%

32%

25-35%

()

8-10%

50%

31

%

18.8%

90-55%

1993 Markham et al., 1996)

71.6%

(62.8%)

28.9%

(phenolic



Table 1.Contents of crude fat and wax of propolis

Sample Crude fat(%) Wax (%)
No.1 55.18 24
No.2 62.85 25.6
No.3 959.5 25
No.4 71.6 32
No.5 50.2 28.9
No.6 52.6 18.8
No.1 No.2 No.3 -3 No4 No.5 -2 No.6 -4

32



1. 95%
95%
CAPE (p <
0.05) -2
93 mg/ml 90 mg/ml

( - 21 mg/ml

0.22 ~ 12,52 mg/ml (1999) 80%

33



CAPE
CAPE
(Guarini et a.1992 )
CAPE
0.21~5.59 mg/ml 30

CAPE

CAPE

CAPE

95%



CAPE

Table 2. Contents of total phenolics, condensed tannins totd flavonoids and CAPE of the
various ehanadlic extract of propalis

Content (mg/ ml)

sample Totd phenolics Condensed tannin™ Totd flavonoids CAPE
OE-1 21.48+0.08" 2.5140.05% 0.22+0.029 021
OE-2 46.57+0.58° 1.31+0.0% 7.05+0.04° 026
OE-3 56.14:+0.19¢ 1.5740.14° 1.26 +0.10 0.71
OE-4 53.19+1.20° 1.34+0.05° 211 +0.05° 1.46
OE-5 67.87+1.58° 0.460.02° 6.95+0.05° 559
OE-6 92.97+2.98° 0.56+0.03° 11.47 +0.29° 547
OE-7 89.55+1.44" 0.52+0.03° 11.29+0.05° 258
OE-8 4952+41.23" 0.500.05° 4,56 +0.12° 211
OE-9 56.36+1.79 0.57+0.03° 1252 +0.04° 031
* mg gdlic acid equivdent /ml
** mg catechin equivdent/ml
*** mg quercetin equivaent/ml
CAPE : caffeic acid phenethyl ester
OE-1: -1, OE2 -2, OE-3 3. OE4 -4 ; OE-5 OE-6

; OE-T. -2, OE8 ; OE-9.

Means within the same column sharing different superscript |etters were Sgnificantly
different(p<0.05)
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glycosde )
4000 (Hollman et 4., 1996)
guerecetin, kaempferol, chrysin, gaangin Markham
(1996)
pindembrin  pinobanksin 3-acetate
dihydroflavonoids

flavones  flavonols

CAPE

10i g/m CAPE

36



various agueous extract of propolis

CAPE
Table 3. Contents of total phenoalics, condensed tannin, totd flavonoids and CAPE of

Content (mg/ ml ) CAPE
Sarple  Totd phendlics Condensed tannin™ Totd flavonoids ( gm)
OW-1 0.90+0.01° 0.07+0.003° 1.41+0.08 257
OW-2 0.74+0.05° 0.05+0.002° 108240112 455
OW-3 0.33+0.00° 0.02+0.004% 1.05+0.01° 1.29
OW-4 0.29+0.01% 0.09+0.003% 7.960.01° 856
OW-5 0.68+0.0% 0.02+0.003¢ 2.49+0.01¢ 1.92
OW-6 0.28+0.019 0.01+0.002' 0.93+0.07° 258
OW-7 0.32+0.00% 0.02+0.002¢ 1.63+0.13° 2.00
OW-8 0.34+0.01° 0.02+0.001 2.02+0.01¢ 202
OwW-9 0.38+0.00° 0.02+0.003% 2.69+0.05° 235
* mg gdlic add eguivdent /ml
** mg catechin equivaent/ml
*** mg quercetin equivaent/ml
CAPE : ceffeic acid phenethyl ester
ow-1: -1 OW-2 -2, OW-3 -3; OW-4 -4 : OW-5 ;
OwW-6: . OW-T7: -2; OW-8 . OW-9

Means within the same column sharing different superscript letters were significantly
different (p<0.05)

37



CAPE

Table 4. Contents of totd phenolics, condensed tannin, totd flavonoids and CAPE of
various commerica propoalis products

Content (mg/ ml)

Sanple  Totd phenolics Condensed tannin Totd flavonoids CAPE
CL-1 0.31+0.02 0.07+0.0T° 0.2240.02" 001
CL-2 2599+0.85" 3.81+0.06 11.65¢0.3 058
CL-3 19.84+3.86° 2.85+0.10° 17.63+0.31° 095
CL-4 209440.17° 1.49+0.50° 16.11+0.11° 095
CL-5 20.68+1.98° 2.62+0.05° 548+0.10° 002
CL-6 11.11+1.29° 2.66+0.07° 393003 002
CL-7 2953+1.71° 3.92+0.15 14.64+0.19¢ 0.12
CL-8 25.85+0.41° 1.33+0.35° 9.93+0.23 0.79
CL-9 41.15+2.072 2.1440.76™ 26.11+1.23 2.09
CS1 1.0740.03 0.52+0.05 2.35+0.97 0.002
CS2 0.48+001" 0.02+0.01 0.87+0.02 0.004
Cs3 1.43+0.05° 0.02+0.01 297+0.34 0007
CP-1 0.63+0.02° 0.15+0.01" 1.1240.17 0.001
CP-2 0.31+0.02 0.060.01" 0.24+0.17" 0.001

* mg gdlic add eguivdent /ml

** mg catechin equivadent/ml

*** mg quercertin equivaent/ml

CAPE : ceffeic acid phenethyl ester

CL-1Brasl 10% CL-2 ( ) CL-3NewZedand CL-4 CL-5Bras|

CL-6 ( ) CL-7 ( ) CL8 ( ) CL-9England

Solid cgpaule type of propolis product : CS-1t0 CS-3
Solid powder of cgpaule propalis product: CP-1 and CP-2

Means within the same column sharing different superscript letters were significantly

different (p<0.05)
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CL-1

()

(relative polymerization)
132%
84%

93% ~137%

91% ~133%

Table 5. Rdative polymerization of phenolic compound from propoalis products
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A510 of A550 of Relative”

Sample vanillin antocyanidin Polymerization
assay formation (%)
Ow-1 0.082 + 0.0026 0.080 + 0.0007 93
Ow-2 0.091 £ 0.0007 0.086 £+ 0.0040 95
OwW-3 0.089 + 0.0014 0.084 + 0.0032 A
Ow-4 0.084 £+ 0.0030 0.106 +0.0038 126
OW-5 0.034 + 0.0025 0.093 + 0.0046 m
OW-6 0.079 £ 0.0013 0082 +0.0010 14
Ow-7 0.091 + 0.0009 0.120 + 0.0044 132
Ow-8 0.090 £ 0.0019 0111 + 0.0023 123
Ow-9 0.083 + 0.0039 0.089 + 0.0007 34
CL-1 0.088 + 0.0026 0.093 + 0.0031 106
CL-2 0.087 £0.0014 0.102 + 0.0005 17
CL-3 0.034 + 00011 0.081 + 0.0016 9%
CL-4 0.083 £ 0.0049 0077 £0.0032 93
CL-5 0.083 + 0.0007 0.084 + 0.0045 101
CL-6 0.09%5 +0.0024 0.091 + 0.0021 9%
CL-7 0.085 + 0.0042 0.079 + 0.0003 93
CL-8 0.089 £ 0.0014 0.118+ 0.0038 133
CL-9 0.082 £ 0.0045 0.085 £+ 0.0051 ™
Cs1 0.091 + 0.0008 0.085 + 0.0052 93
Cs2 0.086 £ 0.0044 0.089 £+ 0.0019 103
CS3 0.090 + 0.0022 0.085 + 0.0012 A
CP-1 0.086 + 0.0016 0.082 +0.0080 95
CP-2 0.092 + 0.0280 0.103 + 0.0026 112

* 1 (ABB0 of anthocyanidin formationy A510 vanillin assay in glacid acetic acid) x100%

OE-5.

Brasil 10% CL-2 (

(

OE-6:

) CL-7 C )

; OE-T:

CL-8

-2, OE-8

) CL-3 New Zedand CL -4

OE-9:

CL-1

CL-5Bradl CL-6

( ) CL-9England
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(

)

(catechin )

Peri and Pompei(1971)

(
)

70%
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(gdlicacid
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Table6. The contents of phenalics of ethanadlic extract of propolis

Content ( mg catechin equivadent / ml extract)

Totd Condensd Hydrolyzable Non-tannin Smple
sample Amout Tannins Tannins Havans Phenolics
OE-1 106.60+0.02° 6.92 +0.45° 10,02 +0.79° 1.22+0.01° 8343 +0.34°
OE-2 105.78+0.31 77242.21° 1257 #£2.01° 1.14+0.00° 84.35 +0.07°
OE-3 122.61+0.26° 1589 +3.46" 2452 +3.70° 1.07 +0.00° 8113 +0.23°
OE-4 11490 +0.12¢ 1054 +4.28° 11.35 +4.06° 1.29+0.012 91.74 +0.34%
OE-5 91.29 +0.24" 0.41 +0.56° 1.10+0.54¢ 1.23+0.00° 8856 +0.14°
OE-6 126.94+0.30° 2430 +3.46° 18.77 +4.02° 111 +0.014 82,68 +0.68¢
OE-7 102.80+0.449 41542 55° 3.37 +0.98¢ 1.3410.06% BHA 293
OE-8 121.6440.18° 1423 ¥1.462 16.35 +2.02° 1.61+0,01¢ 8945 +0.58¢
OE-9 13852 +0.29% 30.70 +3.662 35.29 +3.44¢ 0.88+0.00' 7165 +0.08

*: Totd amout =condensed tannin + hydrolyzable tannins + non-tannin flavans + smple phenalics
OE-1: -1; OE-2 -2 OE-3 -3; OE-4 -4 OE-5: : OE-6 : OE-7

Solid cgpsule type of propalis product : CS-1to CS-3

Solid powder of cgpsule propalis product: CP-1 and CP-2
Means within the same column sharing different superscript |etters were significantly different(p<0.05)

43

-2; OE-8

; OE-9



Table7. The contents of phenolics of agueous extract of propolis samples
Content ( mg catechin equivaent / ml extract)

Totd Condensed Hydrolyzable Non-tannin Smple

Sample Amout? Tannin Tannins Havans Phenolics

OW-1 011 +0.009 ND 0.16 +0.05 0.50+0.06" 1.35 +0.049
OW-2 8.62 +0.182 2.08+0.70? ND 1.14+0.01° 5.67 +0.022
OW-3 1.27 +0.02 ND 0.38 +0.02¢ 0.62 +0.00¢ 1.23 +0.01f
OW-4 3.29 +0.01¢ ND 0.97 +0.02° 1.3140.0% 111 +0.019
OW-5 2.35 +0.01¢ 0.27 #0.13° 0.26 +0.02¢ 0.71+0.01f 1.28 +0.01¢
OW-6 141 +0.01¢ ND 0.16 +0.00¢ 0.84 +0.00° 1.40 +0.01¢
OW-7 3.49 +0.01° ND 2.83 +0.06° 3.01+0.062 2.61 +0.06P
OW-8 2.42 +0,02¢ ND 0.42 +0.04¢ 0.88+0.03¢ 1.12 +0.049
OW-9 1.41 +0.01¢ ND 054 +0.03° 0.91 +0.02¢ 1.46 +0.02¢

a Totd amout = condensed tannin + hydrolyzable tannins + norttannin flavans + smple phenalics
-2; OE3

OE-1

-1, OE2

-3; OE-4

Solid capaule type of propolis product : CS-1t0 CS3
Solid powder of cgpsule propalis product: CP-1 and CP-2
Means within the same column sharing different superscript |etters were significantly different(p<0.05)

-4 OE-5.

: OE-6

;. OE-T:

-2; OE8

; OE-Q



Table 8. The contents of phenalics of commercid propolis samples

Content ( mg catechin equivalent / ml extract)

Totd 2 Condensed Hydrolyzable Norttannin Smple
Sample Amount Tamnin Tamnin Havans Phenalics
CL-1 1.2+0.02¢ 0.16:0.01 0.03+0.01™ 0.09+0.0 0.92+0.05
CL-2 125.76+1.122 7.1040.23 12.80+0.25¢ 5.66+0.05 100.2+1.082
CL-3 118.96+2.21 5.49+0.13 24.91+0 522 13.44+0.55° 75.11+1.12°
CL-4 120.262.39 6.79+0.20™ 11.93+0.35' 17.77+0.502 83.77+2.10¢
CL-5 95.00+1.92 2.30:0.03 17.12+0.32¢ 12.58+0.29° 63.00+1.20
CL-6 122.44+1.85 7.59+0.35 20.24+0.60° 6.18+0.15° 88.44+3.20
CL-7 1165+1.10° 6.49+0.25° 21.45+051° 1.33+0.03" 87.23+2.15%
CL-8 99.45+1.258 1.55+0.07 5,01+0.119 2.20+0.109 90.69+2.20
CL9 110.29+1.9¢ 5.47+0.31 3.28+0.12] 9.12+0.23 92.42+1.95°
Cs-1 60.35+0.85" 1.03+0.119 2.93+0.05¢ 0.55+0.02 55.85:+1.509
CS-2 59.15+0.92" 0.13+0.02) 455+0.15" 0.51+0.03/ 53.95+1.75Y
CS-3 52.86+0.72 0.12+0.01" 3.06:0.20% 0.48+0.04% 49.20+1.53"
CP-1 65.22+0.929 0.26+0.03" 3.89+0.12 0.54+0.03/ 60.53+1.05'
CP-2 47.28+0.66 0.11+0.07 2.28+0.09 0.45+0.02 44.44+1.15
*: Totd amout = condensed tannin + hydrolyzable tannins + norttannin flavans + smple phendlics
CL-1 Brasil 10% CL-2 () CL-3New Zedand CL-4 CL-5Brasil CL-6 ( ) CL-7 ( ) CL-8 ( ) CL-9England

Solid capsule type of propolis product : CS-1to CS3

Solid powder of cgpsule propolis product: CP-1 and CP-2

Means within the same column sharing different superscript |etters were sgnificantly different(p<0.05)
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Tadle 9.The antioxidative activities of phenolic spots seperated from ethanal extracts of

propolis
sampl e SpotNo. Rf A.O.A
A 1 0.08 0.20+0.05
2 0.16 0.19+0.01°
3 0.28 0.3740.03
4 0.31 0.14+0.05°
5 0.37 0.83:0.01*
6 07 -
B 1 011 0.68+0.01°
2 0.2 0.10+0.05°
3 0.26 0.09+0.0F
4 0.28 --
5 0.32 0.92+0.02*
6 0.37 0.11+0.07
C 1 0.08 0.55+0.01°
2 0.16 0.10+0.04°
3 0.25 0.35+0.04°
4 031 0.15+0.04°
5 0.39 0.81+0.03*
6 0.62 0.01+0.02°
A B: -4 C
A.OA.: Antioxidative activity, was determined at the concentration of 100ul/ml and data
aemean = SD (=3

*Data within the same column bearing different superscript |etters in the same group
were sgnificantly different(p<0.05)
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Table 10.ldentification of volatile compounds of propolis

Time Match % Compound Name

3.73 97 adphaPinene
26.32 99  aphaCopaene
32.03 99 trans-Caryophyllene
33.15 93  Terpinen-4-ol
35.84 93 cis-dpha-Bisabolene
37.44 95  aphaCopaene
38,55 99  beta-Sdlinene
38.85 96  apha-Gurjunene
38.94 99  dphasdinene
39.45 99  apha-Muurolene
41.39 99  ddta-cadinene (armoise-Maroc)
50.00 98  Phenol, 2,6-bis(1,1-dimethylethyl)-4-methyl-
5144 97 AROMADENDRENE
56.47 93  (S)-4,4-Dimethyl-2-(4-methyl-3-cyclohexen-1-yl)-1,5-hexadiene
59.27 99  (-)-Spathulenol
63.45 96  7.beta.-(1-hydroxy-1-methylethyl)-4a.beta.-methyl-1a.beta.-decahydrocyclo
79.24 98  Benzyl benzoate
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50%-63%

(71.6%) (50.2%) 19%-32% :
(32%) 4 (18.8%)
93mg/mi
90mg/ml -1 21mg/m,
0.22-12.52mg/ml CAPE 0.21-5.59mg/ml
CAPE
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