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Analysis of Nutritional Composition and Phenolic Compound in
Propolis Collected from Falseacacia and Chestnut Tree in Korea

Hyo-Nam Song* and Bogim Gil'
Department of Oriental Medical Food and Nutrition, Semyung University
'Department of Food and Nutrition, Anyang University

Nutritional composition and phenolic compounds of raw propolis collected from falseacacia (Robinia pseudoacacia
L.) and chestnut tree (Castanea crenata), and their 70% ethanol extracts of propolis (EEP) were analyzed.
Propolis had high crude lipid content, but no significant differences in general compositions in terms of collection
area and plant origins. Mineral contents varied greatly depending on the plant origins, with falseacacia propolis
showing the highest mineral content. Sixteen amino acids were analyzed, among which aspartic acid content was
the highest at 328.4~410.6 mg% and methionine the lowest at 0~21.1 mg%. Extraction yield for EEP was
relatively high at 64.2~81.9%, and total polyphenol and flavonoid contents were 13.9~23.7 and 8.6~10.8%,
respectively. HPTLC and HPLC analysis on the phenolic compounds revealed the overall chromatographic
patterns were almost equal, showing similar polyphenol compositions between the propolis. About 16 peaks were
identified by HPLC analysis, among which 6 peaks of p-hydroxy benzoic acid, caffeic acid, ferulic acid, benzoic

acid, cinnamic acid, and chrysin were identified.
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Loz A HyS AVe EFE HHET
Propolise= B9 23] A== A, D4 E(plant ori-
gin)e| FFet Aol vt 74 sigHEe] v gFFH Y,
& alcohol-soluble resin® 2 FAE o] UZ, &+ 10%=
=53 P18 e ARSI, UmAIE alcohol insol-
uble fraction v U3t 32 @ #HE=4 5= (phenolic
compounds) T2 o]Foix] JATHS™®, Propolis®] flavonoids
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Propolis7t 398k ©l&=H e 7 fHolY 3F,
Hatd Folxe olu] ) AEE propolisdl] ThI 712F
o3 AEE FEE ArE dgHo vk a2y Sy
9| propolis#H¥ AF= W wzlEle Fx9] Fikat A,
propolis®] &L M9 A0 @ U propolis?] 7]
AR Tl #F 22 Avdayt Rad Froln), upehd
=U4F propolise]l tiet F&89] B4, 24 2 g A
ol 24 Tl digt AAA] A+e v 25T AAo)
o] A4S propolisis UHbH o R % #y
HAE F97F throloa] SufjelA
e Fo-de AL propolis?] SOl &
213 Aejoltt.
M= SulellA xNF = propolisE &A= 3 7)
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Propolis ¥ ZF= ZAEE A A oAU (Robinia
dU AFA A ] whE
(Castanea crenata)s2] B4 AFE propolisE 7134
B AN Gog ez 22 Ag FAsinh A A}
S AlRE o ol TR FEHE FHlEg. &, 2
AE= Wold el propolisE 2 YrMIEHE nk &}
=9 ey A7) §9o] olEA S AASAL 8 mesh
AE FAANZ A& ace] A AstuEa ALgst
ethanol FZH(ethanol extract of propolis; ©|3} EEP)
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, ZALE Soxhletd, R3|E-S AA3jslHor =43}
Aot 22 Keltee Auto Analyzer(Tecatorit)S ©]-23}
o] Semimicro-Kjeldahl & 2, ZA-f-E Fibertec System M
(Tecatoril Y& ©]&-3lod Henneberg-Stohmanns A %3 AOAC
Mo Z A9, carbohydrates A3 AEEY %L A
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F8 771 5% FHE AEFE 500°CHA 447 A2
3lglete] A& FHE 108EY Hol&4E VSl 4mL
2] HNO,;&(HNO,: H,0=1: )& 7}t ¥ hot plateoir] &
W A U oA S00°cel A 1A Eet 3)3kakar
10 mLe] HCH-4(HCl: H,0=1: 1) &3] f3)8A 50 mL
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ter, Jobin Yvon Co., France)® A 35t}

ofb| At =MEN

o}ml A& Heinriksond}t Meredith®9] ol Wl Pico-
Tag system(Waters, USAYS o|-&3ato] A3 TE. AlE oF
10ge A8 FEFsted ampuleol] ¥2F 6N HCl 15mLE
71t v A4E XFste] EES F 110°C dry ovenoll A
24X 7 Bt hp RSN F EEde 49 F4sia
0.45um syringe filterMillipore Co., USA)E 343k 3
AccQFluorTM reagent kit(Waters, USA)E AR&-3le] &334
FEAE WHoo] Foln|ibs A9t HPLC B4A] Al
EE 5uLE 939 1mL/min®] §42.8 gradeint mode
2 37°CoA AccQ - Tag column(3.9X 150 mm, Waters, USA)
< 53A1A, fluorescence detector(h,: 250 nm, A, 395 nm)
2 AE3AY. o)Al $5E4 S amino acid standard H
(Pierceiit, USA)YE AHE-3t9Ath.

HEsY siatE &4

Total polyphenol ¥FHZ4: #H=4 3FELS Swaind
Hillis"2] WS $435te] g} 7ol SAATE 5, Al
289 01mlLE FFHF TmLE AL ACACH ] u}
2} A &3t Folin-Denis reagentE 0.5 mL 7}5Fe] AEsATH
53] 35 & [ mLe sodium carbonate ¥3Hg-Y-2 7}kl
AAE 10mLE A5 AGEFSt] A2 A7 F<t
WXAIZI & Spectrophotometer(Model DU 650, Beckman,
USAE 725 nmollM F3EE S350 B34S tannic
acid® EEER R AAsd.

Total flavonoids &3F37%: Propolis®] total flavonoids$]
ke Naringin method""Z &73}%157, EF42 naringin
S REEARE AT

High-performance thin layer chromatography (HPTLC):
EEP®] ¥li54 135S Sabatier 5" Heimler'¥9] o]
w2} RP-18 F254 S HPTLC precoated plate(10X20 cm,
0.25 mm, Merck)ell $&& 10~20uLE FAS & 1M ace-
tic acid in 60% methanol & Z7}3IHh H7hE spot
254 nm%} 366 nmol| A BRI 3, ZF spote] relative area%
£ CAMAG automatic TLC sampler® AlXF5FS T

HPLC analysiss EEP9] #H&=4 S1gEE  Strack
Krause"” 2 Bankova %% wle} Hypersii ODS guard
column(2 cmX4.6mm, Sum; SUPELCORf)S  #3Hsh
LiChrosorb RP-18 column(125 mmX4 mm, 5 um; Merckiit,
Germany) 22 column oven &% 35°CoA] #4313t}
Mobile phase= water/methanol/acetic acid(60/75/5)2] %
LM E $<& ImL/ming isocratic flow® 3}t52o™, UV
290 nmol|lA] HESHA T
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Table 1. Approximate composition of raw and 70% ethanol

Table 2. Major mineral contents of raw and 70% ethanol

extract of propolis (EEP) (%) extract of propolis (EEP) (mg%)
Falseacacia Chestnut tree Sample Falseacacia Chestnut tree

Raw EEP Raw EEP Mineral Raw EEP Raw EEP
Moisture 39 nd.” 3.6 nd. Sodium 479 28.7 58.1 376
Crude lipids 81.1 46.4 86.9 64.0 Potassium 1279 93.9 784 61.4
Crude protein 25 0.5 2.0 02 Calcium 1555 327 51.0 5.6
Crude fiber 4.0 2 3.5 - Magnesium 65.2 17.6 34.0 7.0
Ash 1.1 0.3 15 02 Iron 21.6 nd.p 336 0.7
Carbohydrates 7.4 - 2.5 - DNot detected.

PNot detected.
DMissing data.

PA2 Eof] WE 2ol AY YA, 20~28%%] FETH
£ Ad Aoz 2yE $FFols} T4t propolishths =
AP, BEPS] A4+ ARA 2dEE: AH S AXe A
2 FE2 245 gyt 2 gEFe 7 FF B 2
DA BNA 81.1%% 86.9%E ¢ EA VeI, EEPSA
T 464%9 64.0%= 7zt w9 &SkTh. ole RA|Y T
39 NAAEE] propolis®] £F A @AJEQ] Ay Bk
ohzl FZLu¢l diethyl ether] S3EHe AEEQ Af,
resin 2 78} G4 HAEEC] dA FE2HIUY] HEU A
oz 23} weld propolise] ZAW FFSdol= Soxhlet
A Qe g2 EAYPE F&slodol FH FET ASE 4
T g AoE AlEHNUT 2P TS ET propolis
7S BB WE 2 Aol UL EEPY o
gwASgs 247 02%9) 0.5%2 vl He Aoz el
ZAFE B FEE B3, EEPY A¢ FAA A
9] =83 54 Wi 2 ANPHeRE A¥o| k3t
o] 248K E3A). SEFHL propolis EHS AL 1.1%
9} 1.5%2 veht, dubEoz 4eRl propolis®] FE§HH0]
BE 2-3%%1 A= viEsldoy, -F3to)4t propolis®] 7
S 23 215%9 °l2x Bu0eh= & xbo)7} At &
3k, EEPYE 02%% 0.3%% u]-$- ¥ <ko] 3)8o] 355
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ol FEHRAA &Y H|£I BEE Hole Aow el
oo, &3] EEPS 722 FEFEL2 AXY A+ 99 gR/F
o Ae AEEY AFFe] hdHe Ao Yeht duky
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Propolis 23} EEP A8l tisle 5714 F=8 712 &
ZFo| BENAAE Table 201 YERAAT. AAH o2 of7A]
59l propolis7t F71& Fe] H|RA B2 5L HA
3, AlEZE Aol7h AT EEAIRY AF opAE
propolisi= Ca®] &3] 1555 mgh= 7 Bal Feol T
o] 21.6mg%E 7FF ¥ W, YT K9 §el
784 mg%=E 7V B, Fedl 8] 33.6 mgh= 7MY W
Aoz e}t Ca, K 2 Feol ZH2ZF 3,360.0 mg%,
1140mg% 2 171.0mg%E ByE 20} & Xo]E HS

t}. @9, EEPY A$E F AE BEF K9 &) M =
%3, BHE Ca, Mg E Fe2 A3 W& 202 Jesrh
Huslgre T A7 742} 21.6 mg%hst 33.6 mghE 7S W
A Vebgth ola Ztol propolise WES < AitEtt
v A4 AR AG9 EYH E¥de £F 59 Aol
e Br1de) o) HE tE ZeF AztEw mEhA
propolis®] #7127 24 2 g3 YEHoR dX€ ZAE
de 4 Qe Aoz AlgHL)
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Propolis EZAIE9 ofpliil £4ZZE Table 39 YE}
Wit AeRsiges 243 A3 F 1639 ofrlit
o] AZ5|%1 L, aparagine, cysteine, glutamine % tryptophan
& AzHA gUth 53] wuF @ propolisel A=
methionine® ZA&EA] Ftth AEHE o= F /M B
& kg XA Fl= opW|ArS BT aspartic acid® oWHAIG
o) AL 163%AL, THCE proline, glutamic acid®]
olglon, Y2 aspartic acid’l 17.6%33. glutamic acid,
proline®) €22 Bo) FFHo ATk VT A FHE
VERE oAb 0~21.1 mg%e] methionine®] Tt HNHH
o 8= oA UE F#h ¢l propolis7t HUHE BT} ofu] At
Bfo] B EAL BAY. Propolisd] thE opr|=it =
A7 e 243 A7 A AFS Jhed 2909
BE vwd A aspartic acid®} glutamic acidE 78 B
o] &3t Yrhe A3 methionine®] 7HFE A FHFAU
the FoA B A8 dAse dAE BAFA

=Y SiEE

F24¢, TVESYE € E8hRolE §3F: EEPS
Hey EEs 248 AF4E Fig 19 Yehidn 70%
ethanol &<l EEPY $&5&2 oA VFS e
& propolis7t Z+Z} 64.2%}F 81.9%F "¢ ES HWoz
ER} Yamauchi 59| "3, 3, d& g Bzl oY
7¥A] propolis3 60% methanol® F&3AE o 7~42%%] =
&S AULE g A 2 Folrh ATk wEbA FE
& F2gud we 2 xel7t de Aoz Algdnh oY
dx ¥xe 484% oy /X f78HE FE2F A5 2
FEL 60~80%°1 ©]27 propoliss 70% ethanols E T
R R4l & g3l=m &2 propolis®] FE-8H
2 o$ B ez ERIHAT

Total polyphenol ¥ #-& Folin-Denisg 22 A3 A3}
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Table 3. Amino acid compeosition of raw propolis
) . Falseacacia Chestnut tree Ref. 22
Amino acid
Content (mg%) Ratio (%)” Content (mg%) Ratio (%) Content (mg%)
Asp 410.6 16.3 328.4 16.4 100.0
Ser 185.2 7.3 148.1 74 70.0
Glu 321.3 127 257.1 12.8 110.0
Gly 201.5 8.0 161.2 8.0 n.d.
His 44.9 1.8 359 1.8 20.0
Thr 126.5 5.0 101.2 50 50.0
Arg 131.3 52 105.1 52 40.0
Ala 151.6 6.0 121.3 6.1 70.0
Pro 281.9 11.2 225.6 11.3 60.0
Tyr 56.6 22 453 2.3 30.0
Val 125.6 5.0 100.5 50 60.0
Met 21.1 0.8 nd. 0.0 20.0
Lys 85.1 34 68.1 34 30.0
Ile 126.7 50 101.8 51 60.0
Leu 172.3 6.8 137.8 6.9 80.0
Phe 83.3 33 66.6 33 40.0
Trp nd. nd. nd. nd. 50.0
Asn nd. n.d. nd. nd. nd
Gln nd. n.d. nd. nd. n.d.
Cys nd. nd. n.d. nd. 30.0
Total 2,525.5 100.0 2,004.0 100.0 920.0
YNot detected.
29 of total free amino acids.
EEP?] 7% o7RAUFR G propolise 13.9%, ¥ 53 plateoﬂ A 1M acetic acid® EI8H= 60% methanol® A7)
propolise 23.7%% e} ethanolZ F&3+ 9]=4} propolis g F 7} spote] R, @3 relative area%E H123F chromato-

2] polyphenol &Ho] 10.1~28.6%7C.2 Hu¥ A7} wj¢ &
Abgt Axz JERdt) Maxonst Rooney® s FE&uHH A
Azl 2 gFZEAY uig} BAx7re] 3olz) ELEE total
polyphenol 3e] W< Hlwe AR Priy X|Fsgou,
ol& ZA¢kEltiEte AnkAQl AFUEY IR, FF, AR
2 3§47 total polyphenol EHEe] 0.1~2%P0] 7 H] WA
phenolic compound7t & Aoz AHA HAFU 7Y
= ZH7F 0.1~4.6%F 5.8%%) o] BIW3PH propolisE2l
phenolic compounde "5~ & FF<¢ A= AlFHY.
Propolis®] phenolic fraction® THHES 74 0}‘:“] ‘vt
Pel dFoJA & flavonoids(flavonols, flavones & flavanones)
© propolis®] NS WA = HEOZ UubHQ AE
Aol ] x50 Ut} oA TS W propolise]
flavonoids $#& AW BT 86~108%2 Uehty iR &
@ propolis7t EP\ E%oH, T2 $-F310)4t propolisE
99.9% ethanolZ FZ&F-E o 5% W2 flavonoidE FHFH?
S gle A Wiwshd Bl & el AeE m4aR
o R ERe o) AiEe AR 5 Ey s 7
0.005~0.010%%} 0.5%T<] flavonoid7t FHFrE] e R
2 BIWEPE propolisll H+-E 10%H9)2] flavonoidsE wi-$-

o A Q
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Propolis F&82| HPTLC T
HPTLCE ©| €3} propolis®] #Z&E< RP-18 HPTLC

graphic patterng Table 4°] VERAATH

Blwa T3 7719 spoto] BRIESIL, plaed] 3] &
&34 =8 de EEC] Wt AAHA EEIEL
2 8 0 F FF AE EF chromatogram’d A9 FUE
patternS HHTh R, #t°] hydroxyl groupe] X|¥El 429} ¢
2o uwhgt gERivkes A= v]Fo] B ul propolisol =

Table 4. High-performance thin-layer chromatographic
behavior observed under UV light and the relative area% by
densitometer for 70% ethanolic extract of propolis on RP-18
plates

Color under UV Light Relative Area %
No. Re 254nm  366nm Falseacacia Chestnut
tree

1 0.08 BIY Y? 3275 3191
2 0.14 Bl Bl 20.26 16.81
3 022 \& Y 4.14 2.16
4 031 Bl Bl 11.27 5.53
5 0.37 Bl Bl 942 4.40
6 0.47 Bl Bl 348 3.03
7 0.65 Bl Bl 6.03 9.64

*Eluent was 1M acetic acid in 60% methanol.

"Bl: blue.

2Y: yellow.

V: violet.
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Fig. 1. Extraction yield, total polyphenol and flavonoids
content in ethanol extract of propolis.

vld thke] nonpolar groupg 7= AW AHEE] ¥
37, phenolic acidF<} hydroxyl groupe X372 zhe ¥
E2 Aoz He AoE AREY. oAV v
5o Alg7ke] Aol A9 glo] FAEEY BE7 AY F
A5}, relative area%= R, 0.08, 0.472] spotg A)¢]5HH
tha Zpolzt gle] Sllell M= propolise] A A Heoly ¢
Zo) 93 =}o]7} polyphenole] EFelle 7 4L vlA
2 got A9l Apole e AR ALEHT. Johnson 5
= 0 Z A2y XA AAZ propolisE AT3 A
Aol g Ao|® ot AP HEm MR Aol
w2t APFHoZE AY A7t P WY o9 fARE
YERAATH

Propolis £&8¢2| HPLC &4

Propolis 3&2¢] polyphenol 33-E-g LiChrosorb RP-18
HPLC column®.2 #43 chromatogram& Fig. 201 WERH
At HPTLCY| £4 Z3}¢t vp7IA =2 EEPS} & Ee A
8¢ 7] W& peake] I FS FFe ol Jor}
HEE AT 5RO 128 Afolod FQ peak® Bole A
S0l A&F%3, MAA chromatographic pattern 52
slo] A AR FRee E Aot e 4+ ATh

70 polyphenol 15HE2] 582 " ol 459 &
Yo, 53] EFEZo] guEojof Elo] 7sd S
HPLCE |43 AP ZFF0] FEHoE AHAHA
dE A X0 Brisd dAE AUz o, A
JoME oF 400iF0] EEEDE o83, FEE oF 1671
9] peakZ p-hydroxy benzoic acid(l), caffeic acid(2), feru-
lic acid(3)9} benzoic acid(4), cinnamic acid(5) 2 chrysin(6)
L gelgl = 9gt) o)F caffeic acid®} cinnamic acid %
ferulic acide -84} propolisd| A= &3] LAFE R0l
1}, Johnson 5®%] Bigh vigu JFTEFH HHFY 2
2 go] 3% Al Xgdl Sle A AF propolis
dGME A HAEHA &2 ZeE Bt Chrysin
Gakah Zegk24b propolis = $HrE0] Y= Ao, B
HEA % AE3le) Populus nigra var. pyramidalis®] £33
el AEde] WA Ut} o= A&H $JX|o] @&

A
4,5 6
123 9118 005, Ciss
) 5% 750 ™ Do j\i'ouu
®)
5
3 6
2yt
s onaH
78 765 9% T £ ot

Fig. 2. HPLC profile for the 70% ethanol extract of propolis
from falseacacia (A) and chestnut tree (B) separated by a
LiChrosorb RP-18 column; peak 1: p-hydroxy benzoic acid,
peak 2: caffeic acid, peak 3: ferulic acid, peak 4: benzoic acid,
peak 5: cinnamic acid, peak 6: chrysin.

AEe] oo tht AFrt HlwA o] o]FoiA 3l 70
& o432} propolis flavonoids’t ¥ A fPANE F=2
caffeic acid, ferulic acid®} Z+-& phenolic acid®} galangin,
kaempferol, quercetin, chrysin, apigenin, luteolin, acacetin,
tectochrysin, pinocembrin, isosakuranetin’s°] =l UL,
zaate] AL galangindt chrysin, B712]oRblE pinocem-
brin? galangin®] F& FRAANELZE FHEl e A=
Bygo] ¢ol¢® AR FAF HE B /AE A =
WA propolis®] &4 BFEAE diAZ B A7t $
= Aog Alg"oh,

(=] OF
bl =

Yol AR EE propolisel]l e 712AEE Aarat of
ZIANES} v g Uy AEE 3lo] AFE propolisst
©] 70% ethanol FZE(EEP)] T FIE £ =4 3}
FES Bt duRS LA B g & Ao] 8l
o] ¥]%3 xS BT, BEPY 79 propolis FEoAE
o giREY HJEE0| AFHF gAY F2 72 5T
o v g ARAYGR £F5o) fE Xolg BEA
3, hAE oA V-2 propolis7t F71E ol BTh
MR HES] propolisdlle ZEdFe] /M Bk, whiF
propolise= ZHFol 78 ®ol R Uk whH EEP
qME T AE BF ZF9 ] /M BTk o=t
2 % 16%°] A&H UL, aparagine, cysteine, glutamine %
tryptophan® AZH A &9kch. 53] WUF propolisel A=
methionine® ZZE|X] ¥Rt} Aspartic acid7} 717 B3k,
methionine®] & T3] A eH, o7kALF propolis’t
of] At FHf-go] AwHoR o ESith FEFEC] WA
A =A JEeRd EEPY total polyphenol &2 13.9~23.7%
3L, propolis®] phenolic fractions tHF-E-S XA ghe 4&
ol flavonoids $HEkS 8.6~10.8%E LIeh} T2 A EAF
Hlatd w9 2o FFEoIT) AT YHEEnETHTE
Aed SEES FREAS A NSFR FBRlel 7

9] =93 pattern®] chromatograms WERH AT} Polyphenol
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