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Fig. 1- Particle size values, particle dispersion index, zeta potential and encapsulation efficiency in propolis
nanocomplexes

ol wdgrgr 9 A gV 10 £ F ¥ ) low w5 4 PL, P2, P3, P4, P5, P6, P7 & P8 b )lous 1iloepd g3
**Treatments P1, P2, P3, P4, P5, P6, P7 & P8 contain propolis, respectively, treatment 1, 2, 3, 4, 5, 6, 7 and 8)



99 0jbas Gobs )5 9l o bounisS jud 9 (Swolind SB S g o)y

5 Lyl oyl ;5 S9rge CO 095 (Sdgid SlaS 5
s3> 5 Saileg)l dal> ;0 0525sC-C- 055 5 b JI Ly
O YAV --YADL cm-1 slacad bogase ,o S
lrog,S )2 3529 CH @y bgype 205 sla il
ol Sy ol dwslie o sl cawd CH3,CH2
9V oS b laggealge s o (s3b) Al g
90 ypa 4 b e Ll Sglas a5 6 gbas 0l cvalie ¥
Y-S M-l 5 YATVISY CM-1 slaosgime 55 Say
YARVISY CM-1 zso Jsb g ¥ a5 b pmaslpe b 4o
O3990 oole Wgm (oAiS ol 4y Lo e
JeS 9,02 09,5 & g pe Sla sl g e 09,5 50
- eSS sleogS UKL 4 sl (gyes O-H-
iiS glail )| 4 bgsye OY+/VF cml 5 COO-H
S-S sowilyw 60 b g ol ST sle o C-Br
el
23 b ) oS wals Bl gl slacid 4 arg b
comdrgn Blas 5 (V9 ) oS L) gy 85las ssl>
5 V) odargn olas sl IS Bl e ook Al
CM- Sy oy 4 il oddlive yudsigyp o lac L (¥
S6 s VEFAN . em-l AAYVE/N - cm-l YAD-/¥Y 1
omdmon olas 9 ¥ S L mdsign 8)lae 5l @)
G bgye YAD/YY cm-1 5 ouls conlice oSy
09,5 5> O (nS ool g (o2AS sla bl
O-H- JeuS5,000 09,5 & bagye sla iyl 5 lie
cm- COO-H LS4 S sloog, S S0 4y 00l (50
(N=0) 539,55/ 55 0S| @ bgye VOVEN- 1
d9r5e (N-0) 5555 0,8 (y)lieli auiS (sla ol
20 09750 (el 03,5 &y bgyye Wil o 5 sl il 4o
eM-1 ;s 54340 Sw 03L (RCONHR) ool Ll
5 Sy il L(S=0) s il 2 Logaye VFFAN -

saal> 5 (C-C) n,S—p)S ool oS slo ol )l

7Y

& o8 44598 JU! s il

wali 5 pge 0, olas sl 3 5L FT-IR b
pgo 0y bylac o jo .l ouls eols lid YOS o
5 YAQ/¥Y CMT 250 dae ,0 dspuien g jud Sy g0
o0l odmlie slocSly 45 o)l 3929 YAVAAY cm?
Ssm o225 sla il 4 b YAOH/ Y)Y cml s
CH2)  ohte 09,5 ;o (CH)  Gigpsedi)S ool
et Wlgee Sl s WSl 0 32
o0l (5005 O-H JoS5,000 05,5 4 by o sla 33 )|
»# 39zge COOH- JuSas laeg,S o
s b osdel Cavsds s 04d sols e sl
s sul, o WU, et al 2008) o, San 5 g5 ligiss
yeax oyl Jlges (Rassu et al, 2015) ) Sen
Siilag,] S5 55 3390 C-H 5,5 (S-OR) o
2 S Hpa> 4 e (B g g5l g CunBoe 59)
dgb e CM-1 Qee-Veo a8 4 Aee-Y.. cm-1
(YEFIOY)

lsdsl o o (Keskin et al., 2019) ,Ken g (puSuS
sl (De Oliveira Mori, et al. 2014) .l S 4
doas yo Iy em-l Voo VYeo dogase jo pd>
Silogy] dil> ;o 09250 C=C iitS (sla i)l
L (Elbaz et al., 2016) . ,Ken 5 ;LI 00,8 3,158
@) YYY )0 d9290 Sy oo 0 jlas b (o)
QOIS ol oS g 008 09,5 oilS (sla yilss )|

o9, (Zancanela et al., 2017) ,Ken 5 WSSl;
CM-1 (290 0ac VYOV CM-1 ;o SlacSy a5 W S
cil pge o Blac il o V8P CM-1 5 VROV
sladil> 5 susgiggls LS lasie o 398
@ sk b ke SloS el Sl
A 95 A

S=Stlms 9 Olslle e
bs9ue Vitchayakitti, 2016)

(Siripatrawan, and

)9‘574'-")\“’_\/\“



TA-00 o [ VERY ] Gl g ks / YO/ bylows [ YW ale/ 15 pylio cusiigee coligios

YARe-Ye v e CM-1 bogacms ;o b Sy (pl 04l oo 00ls

spSgae 0 CH sans sl ils))l 4 e
095 4 bgye boaih opo; oS el
Glog,S S 4 oud gy OH  hSgjue
YA \YVe el sogame ,o RCOO-H LSy, S
Jsle 5 CH2

5 5 CH3 sleogS & Loy

YooY oML sagame 4o gl glagy,Ss o
Ar-O- L gl sl o C-O b)) niS 4 by
ST ol 05,8 daasl S5 5 5 Loyl (R)
5 bolsaws o P=0 (Sileg,l wluS 5 40 (NO)
bogate ,o walize SluS 5 0 SI-CH3 L lauwljgaus
S ol 4 bayye Ve VeoVVO em-l b
9 em-1 agb sog0me 45 (R-O-R) Lyl o C-O
» C-0 iS5 ywl 0 P-OR 69,5 a4 bgyye VY- -
2 Osrse SlaS S g ol SGhnSe S 5 bl
(Kyriakoudi &  cwl alin b glosguse
)Tsimidou, 2018
Slas a0 oud atine S @ axg L
olac sl old ol g aals L3 gl «udoisy
odd paside Sl (pan )0 Wb pasie gy
e b Se il Sige 4 Sz sl Sl
Sy pge op olac > gladelogl o ()l
ol astie bbb b3gae (0 den (pl b Cnl 48 S
b @l @ azg Lol 18 padsign 8)las o
2 oedsign Blas Sy (Fp jeax g cadaie
Sglise LATie gudsisy Bilas ol by Jel>gil
Sy b deueSl o fologll )3 mdsrgn 8)las
Stz (glend ASS15 09y 00 Jloizl g Canl 00
Ol A5 Sl w855 B j50 850 9 g n B)las
odmon 8rlas Jla) lp Fute Sy wlgioe 59>
Oy sled 4 gglo b olde olge o

7Y

(Keskinetal.,, olibss )0 palie guls ol Sibg,l
ol ool 5,135 )2019
dolie o) S j0 eal ool lid mls 4y ax g b
Wi odmen Gl sladelgil
$U g odgrgn Blas ¥ 97 05 b g sl )3
1S 9l e g0l alis wl asie o,lac e )3
Sozg mdsngn jlac L (VoS o @) ojlac (g9l
cm-1 g VFFUV-/0A em-1 Sy g0 a4 (slaseS @ o)lo

o= ook

blac dib 0 585 5 pleSe ebar 115/ /SA
VoS b gy sjlac ol &lyd gl g wdeugp
by VO o-VFe e M-l ol ooguse ol cdnlice

al> 0 derge SmnS iS slelesl
SlaS 5 a4 byye ($70) clidse il b Soile)]
Jsies Ulazsl VY- ooV Y- OM-1 dogase 5 calisee
5 (RCOOR) layjul ,0 C-O ol uas
C- o2iS o il (RCOO-H) ool SlonSss S
RNH2, R2NH) Lo yool ;o C-N 225 da Jsis ;0 O
Lo pind 55 P-H (pid 08T 5 lalaws o (P=0
ool LSIT sl 0 C-H 3C-F _2:S sla il
sl Lo ysilgus 45 S=0

Jansen-Alves et al., ) ,5en 5 (woll (pusl>
poe 0ymd938 Gefgn S 9See (ow)n b (2019
O Ve \Fee om-l b Ssgae Wo,S )18
Rassu et) ), 5 5ol 043 o0 bgy 0 C-O-C s )|
VYooV Pe e em-1 oogume [0 Sy 92> @l., 2015
S ()3 9 0)l920) Lo g laadgiggs 5 @
sals

Kyriakoudi and Tsimidou, ) gouewus 9 5055L oIS
NOY )5 Laseie slocis am wis,S 55 (2018
Coms C-0 Sy S sl ilaiyl 4 VoA cm-1 4



st 0ylas sols )5 §il o lhoumisS jud o (Swolind sB Siug oy

82
%]
<
=
£
E n
w O
2 2 ——P]
[~} (=3
= @ —P3
H W
2 6 —B1
L a2
—FPE
=
=
-t
=
52 =
- —
— o
v =3
)
oo o
[} n
42 oo \
N
(o8]
32
500 1000 1500 2000 2500 3000 3500 4000
Wavenumbers (Cm™)
: e~
97 ‘ -
»
A
87
v ‘
g 7 \li " —P6
= —P7
= ‘ —FPE
g —B2
=
s 67 5 '
5 \
>
57 2
(=
p
@
=3
47 & EA B
S = 2l
E 5 3
— o
=
37
500 1000 1500 2000 2500 3000 3500 4000

Wavenumbers (Cm™)

Fig. 2- FT-IR spectra of nanoparticles containing propolis extract and control nanoparticles

7Y



99 0jbas Gobs )5 9l o bounisS jud 9 (Swolind SB S g o)y

b asie Bled g dald slhdiged duslas o
omdnen Slas chale Gl L DT ety jlade
Lol gascin o2 b bjleg danglie jo .l oo (il
G 5 b0 aSle Mae Sy ke
Al &S gsbay (o)) ) wal GilEh wb e
Lok g jbesS sl 1, b* a3l b (695 e o 5l
(Kumar& ,2018Bazaria) (Y- 10)
L« 5 4 (Daniel Daza et al., 2017) ),Ke o 1515 4
P Sy 2l feo g ey O g n b o
Iy steliv mbls LB o%.mJ gy 8,lac o luas

ilosls 5,158

& 5 A

Bilas g5l &lyS gl adgs 5 (b eghy cnl o
S e Sl (FaSly la S s comdnisn
Pl ST g 2bond slo Sho (Slhe, 2L
Snr, @B 3 Seelud mls wl pw)p Ol
9 5SS (SaSly el b g, Ol Gl ol las
@ AL e b SSEsS ol sl
S5y 5 Ers g Sl @l W)l Iy Gl s,
P @ & omdngn Slas &5 ob ol 8 (e
R UK S JCRGA PPV F PR

7¥

) sl g (w K

5 B Seoy Sl pee sl I (S K
Lol ose b odsign Slas ol ol gl (K,
RS 0 ul.w) ‘) O)La.c- 9 o)‘%d g_asl.c.o.n ‘_gl.bulaj&

5 g SLHS b pslie o IS jsbay
L o,lgo sasms JSis olge oleie @) o S ogsille
L) olds, ale Gudsisn Bjlas polie (il
3O i ol cad Gl Locsl rels
Cams (A Y & D loyless) S, 36 8,190 ygumlgo 8
5 e OBl oLy polie b bagsenlse o
L oowe Sl il8l b oogy oo Jles] scdl iolsél
At 4 (prow OLS3) 6)lgrs cons 0138l ole 4
i cblis g idgy w0y (oadngn 85bas)
WpSse Dyge bogalse (nl )3 dggn 8)las
ol gowl mllgnnSSl SIS as s 5l Jols gl
@ a5 gyba (e K m R
Sloaigel ) oo b lojles als dnlie )5 05 SUL
g S hls i a4 P Gl o F Ll (all
St L* o oy yion

Lol gasie byl b sals slhdaiges dwslas o
Slde (oetgn Jlade Pl g edgrgn 8)las (4395
L bls Ky gile 4 Ll o el 8t sl
odmlice ¥ IS jo a8 job ol i8S o oy (ol )8 s
Sjlac 4 o Sl cod a8l boosd o
9 (5‘“‘)0“‘“’9" 9 AN &b LgLQ)Lou.: 5O u“""}’ﬁ))
4 S mdrgn Bilas Sl g e 005 eetee
oealS 495 BB jebaya® Jlaae F Y Y O glales
SWer, @b 5 2bdy; @ b mls (pl b
Syl Sladren


https://www.sciencedirect.com/science/article/abs/pii/S2212429215300225#!

o992 0,kas (Gl )3 U o bomi gy 58 9 (Soliad (S S 59 (o)

Lyquists
L Factor

a,9u515

a Factor

b Factor

100
20
80
70
60
50
40
30
20
10

[T

Fig. 3- Effect of propolis on the color characteristics of nanoparticles (factor L, a, b)

35
30
25
20
15
1

= B ]

ab ab & a b
I 1 4, T
I
B1 P1 P2 P3 P4 B2 P5 P6
Sless
Treatment
d

ef

lpa P4

d
ef f
g ef
o
a
b c
d
e d
B1 P1 P2 P3 P4 B2 P5 P6 P7
oS

(Loa b (asld) ©13 6l () Sl S 52 odgron U - USS

70

o

P7

g
[

P8

P8



TA-00 o/ V€Y [ Gl g sl / YO/ o lowi [ YV ula/ lis pulio cmwipe Olidsd

Lo o,
alozsl i BUST 5 elS jabay onds @) alie Ll b bLs)l o a5 auS o plel dlie G ainyys
th‘) U"‘ ) Lg)l?u GxSL».o 9 &‘009.0.; J...b).: sAJLf9O )qu‘ 9 JLM))‘ l) 9 oslo J.x> s)tl_é) £ G ‘u’_g»)‘ uﬁj.w

Ailodgeis Cdl o g 09> Sl Al L3 o Baisgi 90 )l 0e>g

o @b
ol 00l UML SBatisg cidgh auie SaS 5l Gubizs opl slagyge;l pll an e

&b

Acosta, E. (2008). Testing the effectiveness of nutrient delivery systems. Woodhead Publishing Ltd

Banskota, A. H., Tezuka, Y., & Kadota, S. (2001). Recent progress in pharmacological research of
propolis. Phytother Res, 15(7): 561-571.

Bazaria, B., and Kumar, P. (2015). Effect of whey protein concentrate as drying aid and drying
parameters on physicochemical and functional properties of spray dried beetroot juice
concentrate. Food Bioscience, 14: 21-27.

Burdock, G. A. (1998). Review of the biological properties and toxicity of bee propolis (propolis).
Food and Chemical Toxicology, 36(4): 347-363.

Catchpole, O., Mitchell, K., Bloor, S., Davis, P., and Suddes, A. (2018). Anti-gastrointestinal cancer
activity of cyclodextrin-encapsulated propolis. Journal of Functional Foods, 41: 1-8.

Daniel Daza, L., Fujita, A., Granato, D., Silvia Favaro-Trindade, C., and Inés Genovese, M. (2017).
Functional properties of encapsulated Cagaita (Eugenia dysenterica DC.) fruit extract. Food
Bioscience, 18: 15-21.

De Oliveira Mori, C. L., Dos Passos, N. A., Oliveira, J. E., Mattoso, L. H. C., Mori, F. A., Carvalho,
A. G., De Souza Fonseca, A., and Tonoli, G. H. D. (2014). Electrospinning ofzein/tannin bio-
nanofibers. Industrial Crops and Products. 52: 298-304.

Elbaz, N. M., Khalil, I. A., Abd-Rabou, A. A., and EI-Sherbiny, I. M. (2016). Chitosan-based nano-
in-microparticle carriers for enhanced oral delivery and anticancer activity of propolis.
International Journal of Biological Macromolecules, 92: 254-269.

Gardana, C., Scaglianti, M., Pietta, P., and Simonetti, P. (2007). Analysis of the polyphenolic
fraction of propolis from different sources by liquid chromatography-tandem mass
spectrometry. Journal of Pharmaceutical and Biomedical Analysis, 45(3): 390-399.

Guo, X., Chen, B., Luo, L., Zhang, X., Dai, X., and Gong, S. (2011). Chemical compositions and
antioxidant activities of water extracts of Chinese propolis. J Agric Food Chem, 59(23):
12610-12616.

Heleno, S. A., Martins, A., Queiroz, M. J. R. P, and Ferreira, I. C. F. R. (2015). Bioactivity of
phenolic acids: Metabolites versus parent compounds: A review. Food Chemistry, 173: 501-
513.

Huang, S., Zhang, C. P., Wang, K., Li, G. Q., and Hu, F. L. (2014). Recent advances in the chemical
composition of propolis. Molecules, 19(12): 19610-19632.

Jansen-Alves, C., Maia, D. S. V., Krumreich, F. D., Crizel-Cardoso, M. M., Fioravante, J. B., da
Silva, W. P., and Zambiazi, R. C. (2019). Propolis microparticles produced with pea protein:
Characterization and evaluation of antioxidant and antimicrobial activities. Food
Hydrocolloids, 87: 703-711.

7


https://www.sciencedirect.com/science/article/abs/pii/S2212429215300225#!
https://www.sciencedirect.com/science/journal/22124292

a9y oylas sola O3 9l o biowisSG 38 o (Swlud S S ig (w2

Kazemi, F., Divsalar, A., and Saboury, A. A. (2018). Structural analysis of the interaction between
free, glycated and fructated hemoglobin with propolis nanoparticles: A spectroscopic study.
Int J Biol Macromol, 109: 1329-1337.

Keskin, M., Keskin, S., and Kolayli, S. (2019). Preparation of alcohol free propolis-alginate
microcapsules, characterization and release property. LWT, 108: 89-96.

Kyriakoudi, A., and Tsimidou, M. Z. (2018). Properties of encapsulated saffron extracts in
maltodextrin using the Blichi B-90 nano spray-dryer. Food Chemistry, 266: 458-465.

Li, W., Peng, H., Ning, F., Yao, L., Luo, M., Zhao, Q., and. Xiong, H. (2014). Amphiphilic chitosan
derivative-based core—shell micelles: Synthesis, characterisation and properties for sustained
release of Vitamin D3. Food Chemistry, 152: 307-315.

Mascheroni, E., Figoli, A., Musatti, A., Limbo, S., Drioli, E., Suevo, R., and Rollini, M. (2014). An
alternative encapsulation approach for production of active chitosan—propolis beads.
International Journal of Food Science & Technology, 49(5): 1401-1407.

Mato, ., Huidobro, J. F., Simal-Lozano, J., and Sancho, M. T. (2003). Significance of nonaromatic
organic acids in honey. J Food Prot, 66(12): 2371-2376.

Nedovic, V., Kalusevic, A., Manojlovic, V., Levic, S., and Bugarski, B. (2011). An overview of
encapsulation technologies for food applications. Procedia Food Science, 1: 1806-1815.

Nori, M. P., Favaro-Trindade, C. S., Matias de Alencar, S., Thomazini, M., de Camargo Balieiro, J.
C., and Contreras Castillo, C. J. (2011). Microencapsulation of propolis extract by complex
coacervation. LWT - Food Science and Technology, 44(2): 429-435.

Pastor, C., Sanchez-Gonzélez, L., Marcilla, A., Chiralt, A., Chéfer, M., and Gonzélez-Martinez, C.
(2011). Quality and safety of table grapes coated with hydroxypropylmethylcellulose edible
coatings containing propolis extract. Postharvest Biology and Technology, 60(1): 64-70.

Pellati, F., Orlandini, G., Pinetti, D., and Benvenuti, S. (2011). HPLC-DAD and HPLC-ESI-MS/MS
methods for metabolite profiling of propolis extracts. Journal of Pharmaceutical and
Biomedical Analysis, 55(5): 934-948.

Rassu, G., Cossu, M., Langasco, R., Carta, A., Cavalli, R., Giunchedi, P., and Gavini, E. (2015).
Propolis as lipid bioactive nano-carrier for topical nasal drug delivery. Colloids and Surfaces
B: Biointerfaces, 136: 908-917.

Revilla, I., Vivar-Quintana, A. M., Gonzalez-Martin, 1., Escuredo, O., and Seijo, C. (2017). The
potential of near infrared spectroscopy for determining the phenolic, antioxidant, color and
bactericide characteristics of raw propolis. Microchemical Journal, 134: 211-217.

Santana Andrade, A. L., Lima, A. M., Santos, V. R., da Costa e Silva, R. M. F., Barboza, A. P. M.,
Neves, B. R. A., and Domingues, R. Z. (2019). Glass-ionomer-propolis composites for caries
inhibition: flavonoids release, physical-chemical, antibacterial and mechanical properties.
Biomedical Physics & Engineering Express, 5(2): 027006.

Seibert, J. B., Bautista-Silva, J. P., Amparo, T. R., Petit, A., Pervier, P., dos Santos Almeida, J. C.,
and dos Santos, O. D. H. (2019). Development of propolis nanoemulsion with antioxidant and
antimicrobial activity for use as a potential natural preservative. Food Chemistry, 287: 61-67.

Sforcin, J. M. (2007). Propolis and the immune system: a review. Journal of Ethnopharmacology,
113(1): 1-14.

Singleton, V. L., Orthofer, R., & Lamuela-Raventds, R. M. (1999). [14] Analysis of total phenols
and other oxidation substrates and antioxidants by means of folin-ciocalteu reagent. In
Methods in Enzymology (Vol. 299: pp. 152-178). Academic Press.

Siripatrawan, U., and Vitchayakitti, V. (2016). Improving functional properties of chitosan films to
be used as active food packaging by incorporation with propolis. Food Hydrocolloids, 61:
116-124.

Soleimanifard, M., Feizy, J., and Maestrelli, F. (2021). Nanoencapsulation of propolis extract by
sodium caseinate-maltodextrin complexes. Food and Bioproducts Processing, 128: 177-185.

7Y



TA-00 o/ V€Y [ Gl g sl / YO/ o lowi [ YV ula/ lis pulio cmwipe Olidsd

Soleimanifard, M., Sadeghi Mahoonak, A., Ghorbani, M., Heidari, R., and Sepahvand, A. (2020).
The formulation optimization and properties of novel oleuropein-loaded nanocarriers. J Food
Sci Technol, 57(1): 327-337.

Soleimanifard, M., Sadeghi Mahoonak, A., Sepahvand, A., Heydari, R., and Farhadi, S. (2019).
Spanish olive leaf extract-loaded nanostructured lipid carriers: Production and
physicochemical characterization by Zetasizer, FT-IR, DTA/TGA, FE-SEM and XRD.
Journal of Food Processing and Preservation, 43(7): e13994.

Sturm, L., Osojnik Crnivec, 1. G., Isteni¢, K., Ota, A., Megusar, P., Slukan, A., and Poklar Ulrih, N.
(2019). Encapsulation of non-dewaxed propolis by freeze-drying and spray-drying using gum
Arabic, maltodextrin and inulin as coating materials. Food and Bioproducts Processing, 116:
196-211.

Sze, S., Erickson, D., Ren, L., and Li, D. (2003). Zeta-potential measurement using the
Smoluchoeski equation and the slope of the current-time relationship in electroosmotic flow.
Journal of Colloid and Interface Science, 261: 402-410.

Tosi, E. A., Ré, E., Ortega, M. E., and Cazzoli, A. F. (2007). Food preservative based on propolis:
Bacteriostatic activity of propolis polyphenols and flavonoids upon Escherichia coli. Food
Chemistry, 104(3): 1025-1029.

Wu, Y. H., Xu, X. W., Huo, Y. Y., Zhou, P., Zhu, X. F., Zhang, H. B., and Wu, M. (2008).
Halomonas caseinilytica sp. nov., a halophilic bacterium isolated from a saline lake on the
Qinghai-Tibet Plateau, China. International Journal of Systematic and Evolutionary
Microbiology, 58(5): 1259-1262.

Zancanela, D. C., Herculano, R. D., Funari, C. S., Marcos, C. M., Almeida, A. M. F., and Guastaldi,
A. C. (2017). Physical, chemical and antimicrobial implications of the association of propolis
with a natural rubber latex membrane. Materials Letters, 209: 39-42.

Zhang, J., Shen, X., Wang, K., Cao, X., Zhang, C., Zheng, H., and Hu, F. (2016). Antioxidant
activities and molecular mechanisms of the ethanol extracts of Baccharis propolis and
Eucalyptus propolis in RAW64.7 cells. Pharmaceutical Biology, 54(10): 2220-2235.

A


https://pubmed.ncbi.nlm.nih.gov/18450724/
https://pubmed.ncbi.nlm.nih.gov/18450724/

Food Engineering Research/Vol.23/No.75 / Autumn & Winter/ 2023/P: 55-69 Z

Journal Home page: https://fooder.areeo.ac.ir/
FOODER
AERI

Original Research

Investigation of dynamic and physicochemical properties of
loaded- propolis extract nanoparticles

Mansooreh Soleimanifard* and Javad Feizy

* Corresponding Author: PhD graduate, Department of Food Chemistry, Gorgan University of
Agricultural Sciences and Natural Resources, Gorgan, Iran

Email: mansooresoleimanil4@gmail.com

Received:9 March 2023 Accepted: 29 October 2023

http://doi: 10.22092/FOODER.2024.361745.1362

Abstract

Propolis is rich in bioactive compounds, including antioxidant and antimicrobial compounds,
therefore it is necessary to protect these sensitive compounds by high-performance methods such as
encapsulation. The purpose of this research was to produce nanoparticles containing the propolis
extract and to investigate its physicochemical characteristics. In this research, propolis was extracted
with ethanol-water (70:30) solvents and protein nanoparticles containing it were prepared. Then, the
dynamic light scattering characteristics, the encapsulation efficiency, the detection of crystalline and
amorphous structure, and the interactions between the core and wall materials in nanoparticles were
measured. To analyse the results, analysis of variance method was used, using SPSS software. The
results of the dynamic test and encapsulation efficiency showed that with the increase in the amount
of core and wall materials, the encapsulation efficiency, particle size and PDI increase. In the
formulation with the same amounts of protein, with the increase in the concentration of propolis
extract, the amount of negative charge of zeta potential also increased. The results of the XRD
device showed that the treatments, 6 and 8, had the highest values of L and a, respectively. The
graphs obtained from the FT-IR test showed that there were very minor changes in the form of peak
displacement or symmetrical changes in the nanoparticles containing propolis extract compared to
the control nanoparticles. This research showed that in the preparation of nanoparticles, the larger
the amount of nuclear material, the larger the size of the resulting nanoparticles, the crystal intensity
and the encapsulation efficiency.
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