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Abstract

It order to use as a new functional food material, chemical components of propolis and its extracts were
surveyed. The contents of crude fat, nitrogen free extract, crude protein, ash and crude fiber in propolis were
86.41%, 7.32%, 2.71%, 1.05% and 0.20%, respectively. The mineral contents were in the order of Na (120.40 mg%),
Ca (115.40 mg%), K (105.87 mg%) and Ca were higher in water extract than alcohol extract. Free sugars were
composed of sucrose 152 mg%, glucose 114 mg% and fructose 6 mg%. The major amino acids of propolis were
lysine 395.29 mg%, cystine 267.66 mg% and glutamic acid 248.14 mg%, respectively. Eight fatty acids in propolis
wer identified and the major fatty acids were oleic acid (51.89%), myristic acid (20.86%) and palmitic acid (20.28%).
Myricetin, quercetin, apigenin and kaempferol were shown as major flavonols and total flavonol contents were
higter in 50% ethanol extract than any other extracts. Major polyphenol compounds in four kinds of extracts
were gallic acid, chlorogenic acid, catechin, epigallocatechin gallate, epicatechin and epicatechin gallate.
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Table 1. Proximate composition of crude propolis

(unit © %)
. Crude Crude Crude Nitrogen
Moisture . . Ash free
protein  fat  fiber
extract

Contents  2.20 271 8641 031 105 7.32
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Table 2. Mineral contents in crude propolis and ethanolic ex—
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Table 4. Amino acids contents in crude propolis and ethanolic

tracts (unit : mg%) extracts (unit © mg%)
Crude EtOH conc (%) Crude EtOH conc (%)
Comgonents ) Components )
propolis 0 50 70 9% propolis 0 50 70 95
Na 120.40 4580 3876 5761 3771 Aspartic acid 205.06 049 1408 2797 1.89
M3z 28.48 257 678 1677 253 Threonine 11405 10152 804 1299 0.94
K 105.87 8196 1267 8139 014 Serine 13536 6031 1284 1885 2.18
Cu 11540 10875 2899 4156 2013 Glutamic acid 24814 12385 1808 54.19 3.84
Mn 564 218 033 068 011 Proline 20016 10854 1671 3290 521
7r. 6.07 168 051 064 025 Glycine 12121 934 58 1629 1.38
P 56.88 4125 1612 2934 1427 Alanine 5614 13749 298 762 245
Fe 68.74 211 178 116 094 Cystine 26766 21456 1180 2530 4.15
Valine 2043 1725 118 2.27 -2
Methionine 13265 6446 4.4 747 141
Bastgon ol AR Gol utet 37 2 A ERE Aol2 Isoleucine 19622 1100 780 1111 245

243} 2 HPLCE #4133 A3

fr2l9 2432 sucrose, glucose 2 fruc-

tose’} B2l - EAE .2, maltose®} xyloses F-85 o) 9l

7 42 Ao 2 vehgw, 7 sk 27 sucrose 152 mg9%,
glucose 114 mg% 2 fructose 6 mg%=E vehydclh

otof- &t B2k

g Fe|~ (499 ofu|xAtn &8 obu| 4t AR
T ofv| Al A5 7| 2 247 A 1= Table 49} 2l
z2Z s e TEELE 71T 5t & 1729
obn| x tto} FAE T, & ofvliAt kL 2546.28 mg%E
vebgon, 4ol e AkS 1,036.81 mg%E vEhgtch T2
Ze] 2 sl 2l F8 olv| Ao £ lysine, cystine
% glutamic acid® vrebgtom, 7 FaF2 2h7 395.29 mg%s,
267.66 mg% = 24814 mg% 2 vehgdth 55 olux4)
+ AT A 50%, 10% NetE 355 2 B F5 2=
17%2] ofwlicAtel A= on, & o}n| Al Feke Tzt
274.80 mg%, 460.28 mg% ¥ 1,264.93 mg¥% 2 el o}
95% of ’h-& FE&E ol A= 1559 ofv|Ate] £, FA =4
2 g% 2315110 mg%E M e kg vehdiglo
w3 F.Q ofv| xAbe] Aol = oA Xpo] & vehdle] 50969}
70% o &8 & E9] 7% & lysine, glutamic acid ¥ ty-
rosine &2 2 vhehd vbw 95% o 5H8- FE-59 % lysine,
proline @ cystine, & F&%9] 7 $-9ll+ cystine, lysine 2
alanine 22 £ §3& vebgrl 38 Song¥ Gil(21)&
o}7kA -8} MR fref L2 Ee| ] o)At B

Table 3. Contents of free sugars in crude propolis
(unit : mg%)

Sucrose Glucose Fructose Maltose Xylose
Contents 152 114 6 _Db _

PNot dstected.

Leucine 5311  39.22 417 8.56 0.72

Tyrosine 189.72 9%.15 1748 3485 0.43
Phenylalanine 51.36 21.88 2.26 3.66 032
Histidine 7370 5350 510 1124 1.83
Lysine 39529 13861 13566 16755 12390
Arginine 8.02 6776 6.45 17.46 -
Total AA 246026 1,197.17 318350 51282 246.10
Total EAA 1,03681 44744 16855 22485 131.57
YEssential amino acid (Thr+ Val+ Met+Ile+Leu+Phe+ His+

Lys).

PNot detected.

3} aspartic acid, proline ¥ glutamic acid”7} .8 o}v] =4t
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ZZEZg] 20 Aupit A& EA% A3 Table 59 2

oh A Ak 25 8% el gl o, A A AgAatE 2314
HRAL-2- 47.37%, B-E 3} A WA 52.63% 5 VR AT 23
Z|HkaF 2. 2 = lauric acid, myrnistic acid, palmitic acid, stearic
acid 2 behenic aicd7F &-F5 91412, 2 F myristic acid
7} 2086% % 7} wekorm, B 3R|HALS 2 = oleic acid
2 linoleic acid”} &% ¢ ¢l¢l 1, 2 £ oleic acid”} 51.89%
2 71 =A vebgdth Lee 5-(19)2 570 Aol 317
Z2ge|xe A 24& FHR EA AR A3 AN E
dYatst 5541 739+ linoleic acid®} linolenic acid%te]

Table 5. Fatty acid compositions in crude propolis

(unit : %6)
Fatty acids Peak area
Lauric acid 1.80
Myristic acid 20.86
Palmitic acid 20.28
Stearic acid 1.36
Oleic acid 51.89
Linoleic acid 0.74
Arachidic acid 1.01
Behenic acid 1.97
Total saturated fatty acid 47.37
Total unsaturated fatty acid 52.63
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AzEHR o, 2 gk oA 4to] 22k 476, 70.0 mg/100 g,
od Y 4tol 37.3, 47.0 mg/100 gol9lil, AR 1153, 1056
mg/100 g2 & SullAbdc) 2ul oAb Eoicly W waledc)

vonoid ¥&-& #43 A= Table 67 Zv}, T2 Fe| 19

zb o FE 2o = 2l F flavonoid?] F-2

50% oN®H-g +5-Fo] 660% 2 71 wo] e o]

70% oA¥H-E FE5 646%, 100% oL FEF 6

F2E 074% 522 vepbygth Lee 5(22)2 7F Ao =g
o glape 2

A A7 FYit LR Ee 20X 474633 2 642 me/g
F

o] o] gl Ao 2 et o a3l A X2 E
2l 2ol A 742 8113 652 mg/g ErEl el %o, Hepaabe

244 mg/go 2 7MW e vepdoha Masledch

Z 2 el i35 9l flavonol #B§ES HPLCE
FHE A3 Table 73 2l 22 Ee]xo F{E e
-8 flavonol #3HE-5 2+ myricetin, quercetin, apigenin %
kaempferol & Vebyt o v, & gvfo wje} o1 et Aol S
vrel W A} 509, 70% 2 95% o eb-& %259 A% kaemp-
ferole] % flavonol® vielyton, o &=ke 7+zk 167,
1.04 % 1.04 mg/g2 2 3-F=o] 91, apigenin, quer-
cetin & myricetin 22 JElyltt vk & &5 AS
myricetin® quercetin®] Zt7z}F 1.17 mg/g 2 2 =4 Yebge
=, kaempferol ¥ apigenin 4= 2 2 velytct Koot Park(23)
2 2L Aol HAY F FTF ZRZ] 29 flavonoid
aglycone2 A8 A3 A1 5 A2 7% quercetin 3.40+0.30
mg/g, kaempferol 4.7420.26 mg/g 2 apigenin 5.05%0.20
mg/g 22 i sl e, A8 BellA & quercetin 3.40+
0.20 mg/g, kaempferol 8.04+0.16 mg/g 2 apigenin 3.12*
0.39 mg/g 2 2 Hf-sle] lalvby Baste] 2 A3 e Aulel
£ vk &% 2bel7} vhebdel o] & propolis®] A HA S wi=
Ao Foll mheba] Aoyt vr) wj#el Zez Algseh

Table 6. Content of total flavonoids in ethanolic extracts of
propolis

EtOH conc. (%)
0 50 70 90

Contents (%) 0.74 6.60 6.46 6.41

Table 7. Contents of flavonoids in ethanolic extracts of prop~

olis (unit : mg/g)
Compounds EtOH conc. (%)

P 0 50 70 %
Myricetin 1.17 0.54 0.27 0.09
Quercetin 1.17 1.00 0.45 0.23
Apigenin 0.27 153 0.77 0.77
Kaempferol 0.54 1.67 1.04 1.04

Table 8. Content of total polyphenols in ethanolic extract of
propolis

EtOH conc. (%)
0 50 70 95

Contents (%) 1.17 3.52 3.59 3.41

Table 9. Contents of polyphenols in ethanolic extract of prop-

olis (unit : mg/g)
c d EtOH conc. (%)

ompounds 0 50 70 %
Gallic acid 9.76 2.26 1.26 0.39
Chlorogenic acid 1.92 2.07 1.28 0.39
Catechin 105 T 009 Tr
Epigallocatechin gallate  0.61 2.86 1.67 0.43
Epicatechin 1.52 0.48 0.34 0.18
Epicatechin gallate 1.42 0.64 0.29 0.09
UTr: trace.

Z polyphenol % polyphenol && &2f
ZREA IF FE5F §RE] 3= 3 polyphenol §
& ¥4 8F A 3= Table 84 o, 22 Ee] a0 7 gnfjwd
2% 100 gol| 37511 24+ Z polyphenol 3}3HE9] ek
o Bh-& FZE0] 359% 2 7H4 wol d-f-Eo] 9lslem,
50% ol ¥He FEE 352%, H% - FEE 3448 % &
2E2E 117% 22 eyt
2~ 24 Z 22559 polyphenol 3% #4438 4
3= Table 9} 2o} 2 Ee] 26 359 9l polyphenol
A} 552 gallic acid, chlorogenic acid, catechin, epigalloca-
techin gallate, epicatechin ¥ epicatechin gallate® vFebyic}.
50%, 70%, 95% <& o BFZE2 7% % polyphenol
33152 gallic acid, chlorogenic acid 2 epigallocatechin
gallate® LFebt o v, 50%, 70% 2 95% ol &F-& FZE Foll A
+ epigallocatechin gallate”} 22 2.86, 1.67, 0.43 mg/g 2> &
& e Yendn, & &5 EFNAE gallic acid?) 9.76
mg/g2 2 7 wol =< st Polyphenol 3355
o) F3ere B 50%, 70% 2L 5% A9 F2E $o2 1
gheke- zbzb 1628, 931, 493 ¥ 1.48 mg/go 2 vjehydr}

&
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ZRERAZ o] f3lo] 2 7T AES sl 9
s} 22 Zej A Q79 1 S5 F Aol diste] 2AL
stodn) odubAl 3o A 86.41%, 744 FHAE 7.329%,
ZA 271%, HE 1.06% 2 2AF 020%2 vhelydch
zZzZalxo TFE e T2 F7IAH -2 Na(120.40 mg
9%), Ca(115.40 mg%) = K(105.87 mg%) T2 & eIyt on,
Ca &2 4T #5548} F F2E4 ¥4 Jebdel #
g & 3Fo] e, TAEen 7 % sucrose’}t 152
mg%E =A Vel i, glucose 114 mg% ® fructose 6 mg%
2 3ot el Z2Ze|se) FgiEel e F8 obvl
Ak # = lysine, cystine 2 glutamic acid® vFelyte™, 2
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Tk o0zt 395.29 mg%, 267.66 mg% Y 248.14 mg%E
vhebste. A ube & 8% HeElsEglod, F4 Aukle e
= oleic 1cid(51.89%), myristic acid(20.86%) & palmitic acid
(20.28% 2 vebgdt), T2 Z 229 flavonol B8-S 24
g+ Z 2} myricetin, quercetin, apigenin % kaempferolo] &
£ flavonol 3HHEZ vrebstond | & flavonoid &3-e o} &
FEE 20 50% oARHE 5B A FA Yebgel =
2Fe 2o FF=e & polyphenol A EE-L gallic acid,
chlorogenic acid, catechin, epigallocatechin gallate, epica-~
techin %1 epicatechin gallate® &5}

Mo
o

1. Med Herb Newsletter. 1988. Propolis : A natural antibiotic
Med Herb Pty Ltd., Dec.

2. Marcucci MC. 1995. Propolis : chemical composition, bio~
logical properties and therapeutic activity. Apidologie 26:
83-63.

3. Bonvehi JS, Coll FV, Jorda RE. 1994. The composition, active
components bacteriostatic activity of propolis in dietetics. J
Am Oil Chem Soc 71: 529-532.

4. Greenaway W, May ], Scaysbrook T, Whatley FR. 1991.
Iden:ification by gas chromatography-mass spectroscopy of
150 compounds in propolis. Zeitschrift fuer Naturforschung
46¢: 111-121.

5. Rice-Evans CA, Packer L. 1998. Flavonoids in health and
disese. Marcel Dekker, New York.

6. Burdoc GA. 1998. Review of the biological properties and
toxicity of bee propolis (propolis). Food and Chemical Toxi-
cology 36: 347-363.

7. Basnet P, Matsuno T, Neidlein R. 1997. Potent free radical
scavenging activity of propol isolated from Brazilian propolis.
Zeithrift fuer Naturforschung 52c: 828-833.

8. Nieva Moreno MI, Isla MI, Cudmani NG, Vattuone MA,
Samn pietro AR. 1999. Screening of antibacterial activity of
Amiicha del Valle (Tucumén, Argentina) propolis. Journal
of Fthnopharmacology 68: 97-102.

9. Hausen BM, Evers P, Stitwe HT, Konig WA, Wollenweber
E. 1992. Propolis allergy (IV). Studies with further sensitizers
from propolis and constituents common to propolis, poplar
bud; and balsam of Peru. Contact Dermatitis 26: 34-44.

505

He

29 ey

Ay

10. Miyataka H, Nishiki M, Matsumoto H, Fujimoto T, Matsuka
M, Satoh T. 1997. Evaluation of propolis 1. Evaluation of
Brazilian and Chinese propolis by enzymatic and physico~
chemical methods. Bilogical and Pharmaceutical Bulletin 20
(5): 496-501.

11. AOAC. 1990. Official methods of Analysis. 15th ed. Asso—
ciation of Official Analytical Chemists, Washington DC.

12. Choi JH, Jang JG, Park KD, Park MH, Oh SK. 1981. High
performance liquid chromatographic determination of free
sugars in ginseng and its products. Korean J Food Sci
Technol 13: 107-113.

13. Metcalf LD, Schmits AA, Pelka JR. 1966. Rapid preparation
of fatty acid esters from lipids for gas chromatographic anal~
ysis. Anal Chem 38: 514-515.

14, BARESREFABIFR. 1990. EMMEFHED 12O WERIESE.
A= 2 TN(2). p 6l.

15. Huafu W, Keith H. 2001. Determination of flavonols in green
and black tea leaves and green tea infusions by high—perfor-
mance liquid chromatography. Food Research International
34: 223-2217.

16. Graham HD. 1992. Modified prussian blue assay for total phe~
nolic compound. J Agric Food Chem 40: 801-805

17. Bae SK, Lee YC, Kim HW. 2001. The browning reaction and
inhibition of apple concentrated juice. J Korean Soc Food Sci
Nutr 30: 6-13.

18. Kim CT, Kim CJ, Cho Y], Choi A]J, Shin WS. 2002. Char-
acteristics of propolis extracts from ethanol extraction. Ko~
rean J Food Sci Technol 34: 941-946.

19. Lee SW, Kim HJ, Hwangbo S. 2001. Studies on the chemical
characteristics of Korean propolis. Korean J Food Sci Ani
Resour 21: 383-388

20. Wollenweber E, Hausen BM, Greenway W. 1990. Phenolic
constituents ad sensitizing properties of propolis, poplar bai-
sam and balsam of Peru. Bull Groupe Polyphenols 15. 112-
115.

21. Song HN, Gil BIL 2002. Analysis of nutritional composition
and phenolic compound in propolis collected from false acacia
and chestnut tree in Korea. Korean J Food Sci Technol 34:
546-551.

22. Lee SW, Kim HJ, Yang HJ, Hwangbo S. 2001. Studies on
the flavonoid compositions of Korean propolis. Korean / Food
Sci Ani Resour 21: 389-394.

23. Koo MH, Park YK. 1997. Investigation of flavonoid aglycones
in propolis collected by two different varieties of bees in the
same region. Biosci Biotech Biochem 61:. 367-369.

(2003 349 83 A4 20034 59 149 )



