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Preparation of Water Soluble Powder of Propolis and the Quality Changes
of its Bread during Storage
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Abstract

The properties of water soluble powder of propolis(WSP), made with different levels(0, 20, 40, 60, 80%) of
ethanol extract of propolis(EEP) and hydrocolloid were investigated, along with the quality changes of its bread
after 7 days’ of storage at 30°C. The yield of WSP containing 40% EEP treated at 160°C was the highest at 59.3%
and the brown color of all the powders tended to be darkened with increasing EEP content. The turbidity of WSP
treated at higher temperature was decreased in its aqueous solution (10%, w/w), and this was considered to be due
to the presence of minute nonsoluble particles. Antioxidative activities determined by DPPH(1,1-diphenyl-2-
picrylhydrazyl) were the lowest in WSP treated at 140°C, while those of the WSP samples prepared at 160 and 180
Twere as high as that of WSP containing more than 40% EEP, regardless of EEP concentration. The propolis
breads with added WSP made at 160°C were selected as the most desirable powder for subsequent study. Bread
with WSP40 was the heaviest while the volume loss of WSP80 was the greast after baking. The moisture contents
of the propolis bread were drastically decreased until 3 days’ of storage, but it was thought that WSP might be
ineffective for the prevention of moisture loss. The pH of breads without EEP was decreased after 3 days’ of
storage, while that of the WSP breads remained almost unchanged until 5 days’ of storage. Total bacterial counts
also exhibited decay levels during the storage. In conclusion, water soluble powder of propolis is useful as a natural
antioxidative and antibacterial material in various types of food.

Key words : propolis, water-soluble powder, propolis bread, DPPH, total bacterial counts

f

©

t3 add qdd dAgds Ad Aoz geA

LM = 93 “AAY FAEL 0|g AP)UTh. Propoliss
B ARH Seue @SR ojgHel g,
Propolis(&Z-1)&= tH&£Y AEEC] Al <, %, SR SdAH(ZEYG 2005)9] o= &_%Hl(mg
Gl L AR 5& HBEY] A gulse FA49 DS B BaGAE A UF 9ol 2o As
A4S BUEC A2t 259 Bl Ta% & 1 v BRL BaYG EAZEEAR 1992)011%&%
gl e B2 T FBAY $AY BLolt  mBgol F2 ZAXIL & ol¥, /1% gl
ol G4 FF, B, R YL B A A B 532 A sk kol glow, dgomy wuy
e oA FEFNY G FAY 2: § 9%
Corresponding author : Hyo-Nam Song, Semyung University, 579 A A et AFadFHst ok sty

Shinweol-dong, Jecheon-si, Chungbuk-do 390-711, Korea
Tel : +82-43-649-1430 Propolis= M Ee] o3 AJHe Fi, Dd4

ax 1 +82-43-649-1759 _
E-mail : hnsong @semyung.ac.kr (plant Ongm)-’] T A et 74 SFEo

:‘ém{n

- 905 - =] A8 A A28 A 65(2006)



160 Propolis & HEE Az Y o]& AV W AR F 24

£ thekgt|(Ghisalberti EL 1979, Cheng PC S 1996),
oss ¢2s &l gz FH50] i, oF
10% = =5% 71 Je FsAdE(Yamauchi R &
1992, Monti M & 1983)o]0], Um|z= &7 L L3
HA de JEE 294, I8 2 dsd IFgE
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& 1994, Lim DK 5 1994). ©o]& propolis®] +3H &
dAELR guizl ERRolEg 22 HeA 3F
E2 W2 @80 EMe o]Z7]71A] propolisell
& M7Z-E FAetH(Cheng PC 5 1996), 23t
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propolis A Zol] )t A2 Choi HI 5(1998)8] H+-
o= Tt SN Zobd F glo], g F
EZES 1% olet2 HFi F3HE AHESHA WH(Korea
Jinseng Research Co. 2000), o|€&tE FE2EEL t}Fe]

O

E2 A5 olr|=ARS AU/FsHe W dIWha Co.
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1. ME=
Propolis 98 71&skA] & A9 gl &
M2 AYE FURE 20030 FRFREEF 204
{13l waring blender(CM-3000, CharmingArt Ltd.,
Ko AT F £ A} AR 59 o
EZ22 AATIL 8 meshd] HAE EFXZ AL 4TY
P2 AFeAA AR
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AgdFstact 471 #4& 33 uEse 2oy
oAMGS propolis®] oErE FZFE(ethanol extract of
propolis; ©]8} EEP) A| 852 Al&s}gt) EEPY 3y
ek 4.8°BxY 3, HAE(Song HNS} Gil B 2002)00 A
o 2ol & ZH s 9 flavonoids FF 22 13.9%
2 8.7%X T}

3. Propolis &M EZWe| M=

AU LHE S 8T hydrocolloide} EEPE Z ¢,
haste 2e Azsty] A% EEPY gww 2 7
dexmd U AA=AL AT EEPY FB
20, 40, 60, & 80%(w/w)Z &g a9 hydrocolloide} =
F7 ¢k 5 mmZ GkA FA] A 140,
160 2 180T¢] LEox 30837t 7H¥sith doizl
ARLES A Erlste] 100 meshe] AE EFA)HA
&4 AL ©olF propolis FEAHEL
(water soluble powder of propolis; ©]3} WSP)A]|E 2 3}
Rt o] ff £ £ /TEAFY ZEAo|E A
A3,

=gaa

B ol o
e

4. Propolis T84 EY U $+=83%9| EM
1) WSPe] %
AZF propolis FE8Y EBEY MHEE AR

(ColorQUEST 1I spectrocolormeter, HunterLab., USA)Z
Z43l9 11, Hunterlab system®] 3z}=-x]Ql L(lightness),
a(redness/greenness), b(yellowness/blueness)zk3} A ] 2 o1
A zolE VEFE MAHAE, color difference)gt
< 33 W& &35 gages Jedoh M=
Foll ARESE FFu A P(calibration plate) z}z} L=
92.67, a=-0.83, b=0.870] |t}

2) WSP §~899] g%

g X propolisE S 10%(w/w) X2 £8AS ul
T ¥ F4=E ESEEAZ 660 nmol A ZF 5]

3) DPPH & #ic]gd 7%

Propolis & &% #AIZ 2AFL L,1-
diphenyl-2-picrylhydrazyl(DPPH)S o] &3] &
(Song HNS} Jung KS 2006). &, Ag53&E
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PPH &9 2 mLE 7}5}¢] vortex mixer= 10
27t EESta A2 20 B3 FAF F 525 nmel A
FIES F35900 0t 22 4o Ja) ARB
&(electron donating abilities, EDA)S A] 4+t

EDA (%) = ( 1 - sample abs. ) x

100
control abs.

5. Propoliste] M=

Propolis &8EZS AU wWe AxFFLS
AACCH(AACC 1983)0] &l t}& Fig. 13} 7o) 7
At (straight dough method) 2.2 A 3} th. WSP
= B ARA BF S99 ¢S Frstd e, EEP
Zo] O(control), 20, 40, 60, & 80%<! propolisH¥-(WSP20
~WSP80)¢] 571X 2 A RsIPI, 2 wF wigv =

Table 13} Zth

Flour mixture
! <Add water
[ Dough mixing (3 min)
l
First proofing
(27C, 75%RH, 90 min)
!
Make up
(dividing, rounding, panning etc.)
!
Second proofing
(40°C, 90%RH, 60 min)
l
| Baking (2007, 35 min) }

I
Bread

Fig. 1. Schematic diagram of a straight
dough baking procedure

Table 1. Formulas of bread containing water soluble
powder of propolis(WSP)

Ingredients Content(g)
Strong flour 840
WSP(20 ~ 80) 26

Yeast 24

Yeast food 1.2

Sugar 30
Shortening 24
Non-fat dry milk 18
Salt 12
Water 422

Sz 7 etz A22@ 6.5 (2006)
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6. Propolisttto] M3t = EZEM
D A 9 ¥R

Az A% B BhE FAL ol8F SANLE
gatd 2R, WLAL we) RIS WERAR
el EASET. o ZERE 33 ol P

1 BE%E AT

ik
ﬂl Z3% “g% 30C <] incubatoro]l Al 15:7F #7881H A
0,135 6 9 749 g7 FEFFS 4FF
e 105C *‘%}7}@ Azl wet 5 Arh

3) pH 413}
Ag77e wE pHY W=
RYelA 10 g& Aol FF
homogenizer2 FA3F A7 EARE
Orion Research Inc., USA)E 53] ¥HE &3t

4) S5 W3t

A F NGV et dFF we Aol ¥
o] ozRE 5 cam 9 FAFAA 20 g¥ FHske] Al
22 893, 379 saline solution(0.85%, NaCh& 7}
] FAEAS A2 108] A BEFH A
(Difco, USA)ell =&3ste] 35TolA 48417 wi gt &
AAE colonyE AFste] ZFsHATHKImM IS9F Park
JS 2002).

2

A
m, Al

=

it
El

| o

1. Propolis &+84&249|
EEP g+#g g st Az T%fé 2o 7tg2
To] WE 482 Table 20 YRt EEPE] 9
o] Z/}184E Aojx= WSPY &2 dAI #Aa
gom, 180Ce Ty Wl 8o AMFHoE ¥
ERAS Bgon, [80TAM WSP208] F&°] 7t
=qktl. WSPd| Jvﬂ EEPY] o] UIA| & 40%
olm Aol F&&
31, WSP60 B WSP80-2 <=go] AUXA wob ZAl
Aol gl AL HoATh §Uoz FAT R
EEP @Ehﬂ 3E4E Adn it 5% &
3, 180T Ao E 457t Bl @40 Y

o

LA o Fl°-°J~'

Ir

e
i

2z #3242 A 635(2006)

HU 3T WSP 22e o83 29 ASAEY 54
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5HH, propolis BEO 2= 35T olae] XA §
AR E4Y EHORE QI 71E FHNAM 2 A
Auogze BEgsty] oz §4& AU Ik
a8y 99 o] A RF propolis L B
B2 1 $£89% EYd AL AYA
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2. Propolis =842 ¥ =249 £Y

1) WSPe] M=

AzG propolis TEHELEL P EH -7 Y&
g, o]& MxAZ 23t Table 301 JeRAATH
EEPY] §&o] Bold+E WEE Uehle Lg2 ¥
olx] Mol oFolF & FAF & YA, AHEE U
Bl +agte Aubyos daTEg ¥%on, ZE
180TC9] 79 EEP FfHlol Z#glol diAR o2
LEAYT Bod o), WSPE0oJA g 237 T
#adle A4e 2Yth F4EE deie +bE2
Q=T wWe gol AT ZAolglony, 160TY
180C ¢ WSPS0L ©93|8 Zast: EAL Bt

Table 2. Yield of water soluble powder of propolis (WSP)
with various ethanol extract of propolis(EEP) contents and

heating temperatures. (unit : %)
Sample” Heating temperature
140°C 160°C 1807
WSP20 58.65+5.05 71.1516.51 74.85+3.62
WSP40 50.15+4.93 59.30+5.13 52.10£2.97
WSP60 31.30+2.44 24.12+3.84 38.05+2.76
WSP30 17.53+1.21 15241225 27.65+4.81

YWSP20 : water soluble power of propolis with 20% propolis
ethanol extract

WSP40 : water soluble power of propolis with 40% propolis
ethanol extract

WSP60 : water soluble power of propolis with 60% propolis
ethanol extract

WSP80 : water soluble power of propolis with 80% propolis
ethanol extract
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WSP80S 180TCoA] AZPS o] MTalglo] o =3} o). 160C < 180T A A| %%+ WSP= EEP gao] =
= ¥y Yelves 342 tE WSPY dlg] EFd V& gEE F7H5E vhE 140C WSP= EEP &%
hydrocolloid®] &Hgko] FFH oz Hoja] LA g of WE gx9 Wyt 32X ol LA wa} g

2ol gL wr Aoz FZHY od WAL =t ghse 2T YHNAT. ol: EEP §Fol
&% F o 979 477} 9a@ Aez ARAY.  weldu uedud WSPUSE EEPY 9%l
BYAL2 propolis FEYLLE EEP FRYo) £2F  ydrooollodsh LA $8Y gIE2 WA
2 2Ae Jels 28] en, o Hg  8AEst AsHr] BEQ 742 2254, 055%
gt AES 989 Buw Fdeied 488 4 N AREAAL oD 4 g0 4 Sed
Qe Aolmz AFEo] me} APFBe) EEPE FHe  L94S e Qckdata not shown>. gel, $F
= WSPE HUFoz Algdol & Aew AT 8AEC W AXLE, EEP §% 2 WSPY 4183

Sl et Bt wEe AE/F ¥ad AC=E Alsdch

2) WSP $£§92] §%
Propolis £ 10% +8&99] d=2 FFEZ 53 3) WSP¢] DPPH fel:iclZ &A%
@ A%E Fig. 200 Uehgich AvE o2 EEP §H3 7 e=dz Axe WSPS) DPPH fel#ivd 27
o] YT ZFF 140CE Az} WSPY =yt st 24& EDA(BE Vebd ZAF e FH 2 AUt
Table 3. Hunter’s color values of water soluble powder of propolis(WSP)
Heating temperature(C)
Sample” 140°C 160TC 180°C
L a b AE L a b AE L a b AE
Control 9591 -0.26 1.75 3.40 9591 -0.26 175 340 9591 -0.26 1.75 3.40
WSP20 6793 300 11.03 27.03 65.66 342 12.09 29.58 5554 557 15.84  40.56
WSP40 5785 358 1L14 3659 6125 339 1073 3322 5626 534 15.80 4051
WSP60 53.44 271 7.82 40.01 52.40 353 921 4137 52.46 5.10 15.36 43.17
WSP80 4516 538 1046 48.88 4408 345 7.35 49.23 4205 341 7.50  51.24
YControl : hydrocolloid powder
WSP20 : water soluble power of propolis with 20% propolis ethanol extract
WSP40 : water soluble power of propolis with 40% propolis ethanol extract
WSP60 : water soluble power of propolis with 60% propolis ethanol extract
WSP80 : water soluble power of propolis with 80% propolis ethanol extract
25
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Fig. 2. Optical density of 10% water solution of propolis
powder(WSP) at the various EEP concentrations and
temperatures
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EEP concentration in WSP (%)

Fig. 3. Electron donating abilities of propolis powder(WSP)
at the various EEP concentrations and temperatures
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W] AW 2/do] Asieti W] Furp Zrdshe
Aol BaEon, ol ANt W] F7 A5
T ¥ FEE vEHsA &2 Aoz gEA o
th B A4 wAx AF AAG &R BB
A WSP20-WSP60o] Z7FH propolis e A
Hg] =#H2x9 JEEE th "X
propolis®] F53% o] WA HH3) Zzs}Eo] L
s8] ANkHR] HMz'rt EHolAle ATFE Hioen,
WSP802 propolis®] &ol WF Zs] Aa=rt F43]
ol AL op&y 2ute] ®Bo] AR E ALz YEels:
Th(data not shown). WztA TFZ propolise E4H&
B & RAE & AUtedd EAEY 2 =
o] € # Jd& ALE Jg"rh

T R=

=

i

control ]

&3}

Propohs“&‘«l AL T TETEY ®¥st= Table 4¢
2o 27 39AAA FEIFE F405] gastot
olF 647 HutstAl FAsFH o, TR TA]
A Zasgh 53 WSPR0S A7t W FETH
o] A3 dojxlth B HEUA FItd FER
&40l 2457 3Vt X FolA A F T
FF2 We] =gl < £ 7 A&v(Kim IS}
Park JS 2002), 5} %% (Kim JS$} Park JS 2002)-S
247]-9_} mﬂ- 9 A2 E 1% A }.?} nu}_,] ]E S
FHlee MK 2001)7} QlE Row HL’EM 011;‘{_

640 { ‘\H—\' 4 2000
1500

630

r lll
oR
o fi

2

rlr ]

1000

Weight(g)

620

Volume(mL)

610

600 ! Luiw : 0
Control WSP20 WSP40 WSP60 WSP80

BT Weight(g) —e— Volume(mL)

Fig. 4. Weight and volume of the propolis breads after
baking added with various WSP
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3) pH Propolis®& 30CoA 1547 AFSIHA ESF5E
Propolis B8 7|5 -8 74 AZshdA 430 4% 2F+= Fig 67 2ol BE AdA Ao
pHY WH3l= Fg 59 2tk WSPE ga8kA] @ Eﬂi ARG wet Eges 7Y, Ul HE)

Ag717re) Aol wet FASA pHot
g, WSPE A7k B SUAAE 2 Aolzt
AL, 62 olF pHrb Pashe FTE MYk ol
WSPS0g A7he We 62 ol % pHIt 7MY ¥ Ao
2 Usht 9% WSPE B9 g To] e A
2 JAse &Wh Yk Aoz AlRdET: ojsh 2ol

FE 39 oF

A9 7K 7154 B4 Arteel we RuE JAe
toadhe FRBAe AW B4 B £392 AR 4 22 43

Wl e HIH vl JTHKim JS} Park IS 2002).

propolis F7}#2 AWFHORE FHert Gdgkeh ES
AN Agert 10° cfygde Zebshu(Kim IS}
Park JS 2002) propolis#2 Hsjx]de] 77} Qe A
o2 Hoxy, 71BN J7MEE ERAEH FrMEl
w2t B FH]] Z3E H Ae: EAHrthlee
HY £ 2002). 22} o] 7] %9 propolisol = &
AFZA] 349G olF Fgo] FFo] FEAEo HLAF
Brbsstilen, metA 3ol A7
Aol &sfl Hoh Agsk FYFHY 77 Bas AL
Z AEHY Kim 5(Kim CT & 1997)% propolis7t

L

o

4 375 2748 Ayl FEFPolS sl AgH A% g%

Table 4. Changes of moisture contents in the bread added with water soluble powder of propolis(WSP) during the storage at

30T (unit : %)
Sample” Storage period(days)

0 1 3 5 6 7

Control 44,10+0.25 30.44+2.10 28.82+0.95 23.54+1.10 20.05+2.06 16.9+3.23
WSP20 45.75+0.60 33.90+1.33 26.65+1.86 26.4840.59 22.78+1.85 14.2+0.98
WSP40 39.04+1.01 32.05+0.93 23.99+2.37 22.11+1.41 19.74+3.02 16.0+2.45
WSB60 40.2910.73 33.84£2.29 27.16£1.48 22.26+2.01 21.41+1.08 15.612.11
WSP80 42.40+1.14 37.66+1.22 29.66+0.84 24.52+0.83 23.27+2.31 11.3+1.07

“Control : hydrocolloid powder

WSP20 : water soluble power of propolis with 20% propolis ethanol extract

WSP40 : water soluble power of propolis with 40% propolis ethanol extract

WSP60 : water soluble power of propolis with 60% propolis ethanol extract

WSP80 : water soluble power of propolis with 80% propolis ethanol extract

5.8

4.2 | ! ' ! . L . '
0 1 2 3 4 5 6 7

Storage period(days)

Fig. 5. Changes in pH of the bread added with water
soluble powder of propolis(WSP) during the storage at 30°C;
O: control, ll: WSP20, A: WSP40, ¢: WSP60, @: WSP80

- 911 -

Total bacterial count{log cfu/g)

o i L
0 1 2 3 4 5 6 7
Storaae period{(davs)

Fig. 6. Changes in total bacterial counts of the bread
containing water soluble powder of propolistWSP) during
the storage at 30T;

O: control, ll: WSP20, A: WSP40, €: WSP60, @: WSP80
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