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Abstract

Propolis as a by-product of bee activity has been known for its unique antioxidant properties and
antimicrobial activity against broad range of microorganisms. In the present study,
hydroalcoholic extract of propolis was prepared (the ratio of ethanol to the water was 80:20).
After removing the solvent from the extract using a vacuum rotary evaporator, the dried powder
of propolis was produced using a freeze dryer at -70 °C after 40 h. Also, the nanoemulsion of
propolis was synthesized using the powder. GC-MS analyses of samples showed numerous
phenolic and flavonoid compounds in the produced powder. Total phenolic and flavonoid
contents, and antioxidant activity of the produced nanoemulsion were 86.93, 34.21 (mg/ g gallic
acid), and 97.68 %, respectively. The particle size, polydipersity index and zeta potential in the
nanoemulsion were 86 nm, 0.299 and -23.34 mV, respectively. The results of this study showed
that the hydroalcoholic extract and powder of propolis prepared by the freeze drying method had
high phenolic and flavonoid content and antioxidant properties. However, these properties in the
powder were higher than that was detected for the hydroalcoholic extract. According to the
findings of this study, using a freeze dryer, it is possible to produce the powder of propolis
hydroalcoholic extract with spherical and nano-sized particles, which can easily be applicable as
a preservative in the food industry.
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1- Plate Count Agar
2- Sabouraud's Dextrose Agar
3- Merck



VP YOl / ol 6 oled / qao 5l 0553 / oMo (S5ld 5 psle 5o SosT 5 st F

3kl 13 god 5 b 0l 5 0 gL VF = a5 ys (IS T
S om0 (S g 6 J I S 5l 8 ey
Ao s Ve Jgbl 2 (e Ve 53 pgm o reslas Slp 8 /00
o Uodkd 4 Jsome 51 ) oo ) eyl o 55 2 J
Jolous opl 51 ) (oo /0 s i (3o G5y 1) s
A 5 D e I Y0 5 el S A T
L eSS Sl 3 4k AL ) Sde 4 5 s bl
okl e gl VP = se dsb 5o badised Ol Oljn g
53 S ol £ 5 s iy B DS e 5

O 433 5 acalons STt 05lae o S

SS9 Dbt § (6 5 031l -A-T-Y
23S Dy i K5 0 g 3T el pladS 55 tnt
o SSsods ojlas 31 A s /0 Il 8 S5 pt
Al Vo S (I8 DS 5 Cand o ol kb e
L& $L51 (AICL.6H0) pssie ST IS Ao )3 ¥ Jslons |
52 0T Gl S0 Joen 53 651465 413 10 51 ey s
b ol 02 s S S el zagl B 2 sb
Fo¥e O 0 Gkl b g 558 ST shos) i 558
A oslizal 3,0kl Olge 4 (b5, 0 8 e Ver 5 A
23 oS 0 8 S P B 5 s S

(#) 258 0l ojlas o 8

Sl ST Caols (6 55 0311 -4-Y-Y
Spsnopolas Glns (ST Eld Sl ki 4
3 8 oslizwl DPPH) L5 oS-V Jd (g3 Yo
ISty sles el (250l Sl dgome S8 25 5 S
DPPH 515TJ5 50,51 eslizwlesldens T 5T slad 5 05157
DPPH 13T JCsl, sl (sl 5 gy op) bl ool
22 35T LISl ple Cle 53 Lol 5T dows «
Lo )3 6K, bl o Jor onl o S UBL o Lo
B i b oS Sl eslizal L 0T i 8 53 8

oo Fgo Ol (A glulis —F-Y-Y
e L o bl 558 1S ey S ol
bl 3 8 oslizal pge o oslas s3y (gl SLS 5
b s Sl g o 35,5 018 N eSS oy o
A8 oS cejlas il esbeT 5 IMbti gi oS0035
g b Juaze (558 1S 5l S o&as0 ey 0T
SIS 5l S Baws w58 Gy (GOMS) e
SlKaTa e (5 2Tesle cAgilent 7890 A)
Facshs /YO s a8 5 ¥ b i e O g b
2y (HP-5 M)g g 5 s 5 jros Soat /Y0 Cualins
a2ds aw e s A OC O sTadslgles Juld O sim g losanli
53l NN C b aiss yA°C Coyu b a3
23 GoF wmyd Sl oy aids Y Ode 4 bes pl )y
oslizal Jol> 58 Olgie 4 oo S 51 as (s ¥0.°C
435 il e S ol 58 (558) 0L i3 8
03 3oun 3 51 5 03 SNV 515 b (BI) 0ol 5 5000
S it e s S0+ S
A o3liz! NIST 2005 5 Wily 2007 o > 4SS
Chemstation i3l ¢ 5 eslizalleGawsislaesls 5515

OY) gl Gody g loes 5o

S O™ § (6 0 31Nl Y-Y-¥

5o s ) 3 G5 g5 ol IS JBS 50 e

bl ¢y glate ol (11 (6,8 o3Il SIE el o 1
sl Chlelis )3V J 561 sSIE el sy bl glad slowe
0 54 (08 e S e s YO Y N0 )

Lol " A = b O e 2 e Y/OLLAOT 5120 e
VIO e DLy 87 5d (e ¥l A L /0 Ds b 5 LS
¥ ke 4 sl Al @l OT 4 (el J)3) daoyd
LOT 655 e o 3 b5 SIS s (5Les )3 4
s Lwe DR5000¢<Hach) o 5 5 2Kl ows alewy 4

1- Gas Chromatography / Mass Spectrometry
2- Folin—Ciocalteu Reagent
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