w 5 5 AY Slowiao VYA Jlo /Y 0)led Y& als /i wlio slaingg 4y [ ing) (ools dlis

- 9 Y0 (IS b pale (SIS gile 9,8 olShuus 3l ouldienl b o 95 Sy (993l g Gaaas
O 9 LAl g3l suaasd (sl Jala usd ¢35 (5 e

P sala ¥ aars 90l gdies ol (5 yuaa dl g, S gals (Sulos Ld yule M $ Slaslis o ) guniis

AN o pdy gl VNN bl s sl

OB S WS ank mlie 5 (5355l p ke olKils ¢ he mlis 0dSTEls (108 3lge o ¢ gl1E mlis 5 pyle (5585
UE8 WE S b e 5 3555 p sl oK1 ¢ e sl sdSEIS (Gl i 5 psls 058 L0l T

ST e Ol ) leys il Sleds 5 (S psle ol (g5l (ALS lasils Sliio 55 0wt s and 03,8 JLtils”
LT e Ol ) oy il Slads 5 (S p ke olKils ( S5 aSiils ¢ ulid JS3l 05 8 5Ltilst

LT o Ol ol carly pshe oSl gondh 03,8 5Ll ¢

Email: mansooresoleimanil4@gmail.com :45s J s2s®

RN

ST s 4 5T loss ol 5 canl Gy o s LS5 5 £ roi0lslob mossilsl riladline diss
obaes S 53 0nl 51 B8 g S plsie 4 05 Ko 5l oo silsl oAt el sud GALE o 5a 4 (558 Ol
IS Gligy ol LS (b T sla S5 Lda o Sse (obss S5l Sliiss Guus ok O ol st )
gloaiel o S s saanl ladela 56 S € s LS Ol poaiess (o silsl sula oslae slallls 5o
ool b (BBa Ve oo 4 o) S Bl da s b0 slos) 0 S ol alas Hu(Verye) ol (sl slada S5 L s,lae
w3 o Sl 2L 5 @l el (sud Jola gU gl Jges8 Vo alib b s alasI HPLC slS3ius )
S eoliianl b 50 B Jacliy ings & saew¥ 5058 Gandedd 5l aay i (puand 5ie 5558 9580l 5 550l oS o 53
sladda b oy Koo 5l muusilsl gloaial (g, € uls Hlas Juala mll ralis ol oLl 55alelE) oS
et il oo YYAYY Gmassils) pasla wam 5o b daasnsilyl 0 S 0 p SLeYYVA/TY (sola (Vo) O 5 J G
el AVV/A L3 5l Sl glols dugs Jsesd S uls Glis 5 (Saalia (Sl (se5) 5 Jola il
015 0Lt Sl a8 o205k ) Jeola il inad abl o Sl s Lo EV/Y (553 Jnesiliy e+ /YO (Sl s il
295 oS b Jola 5B € ol suled 5o il st SLbsansse Omsosilsl smss AY il sl Jola s
cealio glodedlal 5 (SaSly padld G368 (musilsl Slaisnisss 2L YL Gl sl S eslac

N

@L.’LJ:}Q\,JA@IJIS‘YQ@\JISL}@Lou;l;\,:u\,;@ﬁJJ‘;JJ\‘Jmmybgaﬁgdﬂbzggelsggjb


mailto:mansooresoleimani14@gmail.com

WAA Jlo /Y ojlouds YA Al / olis mlio sba jingh 4 puis

g Sigale Bolo 0y Sledo A

3 oc pae s RS L aSols LS i i gad
a8 S0 e sal o1l o S0 gille il )
3l 5slsise oo b (Y2Y) ollen 5 Lila
€ woaga GBI sy Sp osoles ula o8
S S0k mos bl Jhew S cale b ali sl
SSUhy paild ol Liske 4 diica old 85kl
T @l ephol 4S g5 5b 4 il o Gl @l
5 s (pines adliee it Slegl 0 BV
Jrola @153 50 wo S (eddie 3885 (sl o lLKan
Jado 5 B a5 5048 wily o pabiie HbaLes (g0
09 OIS et ol AlBan S L Baas ls
(YY) OoKan 5 sal o s oo saaline ol 3 00 S
sladels Olsie 4 1, (NLC) und sladela 5
Quo w31 S wile ol o Jslaols (sdie ol se ol
soliieul 0 g0 ] (o ieud Crany O g S ((CoQuo)
oLid olugSan (i, o ladela U Gul ials 518
5 S U8 o0 Sl 4 s b wad e YL
ise)y Gl 5o sad aladl (glagha o5y 5 Ve poy
ok Gl o (SIS HIS maa G B s o0 Sl 4
G clasbalu sl (58 sl Shs mos o
Ol 1A ol sas (3OS o sl ssla (NLC)
09 Ssase Omsosilsl gloaiul laal b ual,
sl sladels w8 Hluding sl Sy sslac
g sedl o 5 syl sols LBALL L

el 4358 S sannd slaLlia Lo 5B ol (S

Lagdiy, 9 9l

o5 LS 5 oslren 3 o o) Son so s
9 sl b ol b S, ool (sabla s 4l
o B KA 301 gles 5 8 5l Hs0 4 ples 5o
s JSt  eoliaaT 31 soliieal b sad St el
S (6oleSS e Lo s wg

douds

s YU Pl BT (S5 b Sl gl
O Gu S) il a1 T sladlSaal, w0 «
S osu) ladss (YN GllKea
S slosae (55 o slacullad oS wiiiua Lag S go 5
Sl 0ol (Yo oV lay ) wias e las wsa
e 10008 S ma 5 anl Sl g5 S K
Soeall) ol G5y Son L9 ssase Jsksn hol
N ERE) B Lo SPRUAPLPRIL L W B COV RPN WL |
pla Gsi) AL Jole 5 o0 3B ad 4w S 6K
oa 51 (VAT Joally) wibge suti 555158
sl Bylod a3 43 (AL S5 ol ol
O saidl L€ 4 Jaas 5 3L sles 5 L 3L
solii) (el 4S (Yo N0 ¥V E o),Kan o T 5) wl oo
sl ¥ 5o 58 59 (P58l eia S Olsie w1, ol )
ol oo ol Al dalse Gilly L cdBii. ol
cblia oga Slasosos slagiuw gl L,
5 cheae selinalh bulyd 4 Gulea 5 Jlad oS3
JoES AL Sl was Hhu ol Griaees o srlass)
Sy Ol ead jpaae oSS Glala, i
Slse 58 s g ollels aabs 5 slae i gy ¢ (geu yieus
Ve OLlSan 5 Ts) soie LIS @ uols 5 ik
saddi aladl slagia g5y (A os (qwoos 4 Jed 5a (Y0 Ve
ol sad s ,ld) @), 9l duey o

—o¥5 slapSlaS 56 0K L (WYAY) o)Kas 5 Ly
OB0IS i Kl G slanaal Jolas l sie 4 o lid3I<
s /o /N S oS clale mlhdl Lo« wia S
Cgs oo 0 B3 85l o,y Ko 0 Gure
a5l (EAS 4 paie (Y5 fae o8l il il 3l
osbie 4 (WYAY) GKaa 5 e sue wu S ol
~0908 o eoSugille 5 o pas ) pas
oo @ e sla soliac Hu Juass e (Sldis
walld oo paa b plag s ol plidily (S S
05 o0l gs sale 5o 51 (o glae 5 palla (p eSs sl



AY ol s 13 logl s sl ol a5 lotinne 5 Vb (DI b @le (35S 5iles S olSiws jloslisiol b (o525 S syl et

¢ SPD-10 AVP Jus UV/Visible ;L. il o
3050 D158 poh ags Sl Sae A paa b SIS S
L) HPLC slada .o s Class-VP V.R 6.1 soliil
I8 oAl €gad 5 (Shle OF 5 Jo i siaal clind
80 ol L8 e ,lugSS aliiy b g3 saliiil
Sy plulbs wus Gl (Millipore Juae) ¢ 9 See
OV (IR ool ole) amlia 51 suldionl b Gy 55 sl
Sl 306 P g0 51 .ad K o) so ol 53 b
diois sl io Pl 5 (PH=Y/A) ¥ 50 o[-0 lis
o ol hie ) SHate U Gloa cie yee o solii
s el Yor Slu,lKal cae Job o s <l
(\YAV LK 5 adla)

ohgy @ s sladels b gasd oLt
A S Ailes da ju Fr sloa o s jlw(San

slagi g, o 9 Jola sb slad so 58 (alob 5l Guy
SIS S0g o9 LS 5 Y Be o sadd sy LIS 4 LiliAs
9 g o) wsliis lalbd 5 5 5e3T 5 wsn se sla
los 5o sl baglas () Gl 59 ad Jeola ol
=V ) dals waad 03 4 5 WG a0 V- B
L oasliac Huss ol suls ajla (WS ke 4a s
sols 2 Jslae Gup 5 80l OF Lo ol
and) sad 0l gl 5B G Gl b sl
S (Ol 5ol ol ol a8 5 2 55 9 sad S pdasla
9908 Ym0 ) uly (i s b s oS
PEVN- ISPV PR PP B VRNV TN KRR I - #v-R
(Ias¥ Vo) Sl b4l V- Sl abali b s ykad
Vo 1ut) ol Osmenl sl o L3 a3l ad su g3l
5 (IS Bla a0 b0 slos) o gnl 8 alaan Hu diads
29) Sl S seal b olSiuus i s 4 4888 V0 G
Oviaad g d@idn ) Sl dal b glddiss e JSuw 0
38) @b GralS (5358 ) GuilSH8 5N Lk (Soo
3 om (WWAY GLKea 5 saans VAT ,Kan

OSSIB sl 58 < o gad 558 0l g 5 5S3e Jal 5

2 Retention Time

Onoosils) ddaa 5 (pliandi ol go 1 brasdt sl 9o paliw
T T R )
2l « (Glycerol monostearate, E471) oGl 55 50
(HPLC o sla das0) s sl a8 558 oS5 5058
aoo)dsbie 5 auly O3souma o ol Ko
oSy 5l Sigma Aldrich ¢S i @ala HPLC (o gla
SSoke sa s 3 S Slses G2 5 9bT asd Gl S
Al soluoa GBS e 5L

M oealdinl L ey slas  Hl oylas 7l Al
5 (HPLC) Yo 2,18 s pale (SIS 93be g 55 olSicua
Laal S 5ilo g s 3 Jeola (g9, 93 gl il (yasas
als Fisons slics 3 soliisl b 5ub®s 5L g0 of
sl ) Gasosilsl gloail (sl ad 4 (S
G Clhal b sun Sad glaS, (o)
SR\ BBy upes 5 ad 505 (SG-80 Jua Sunny )
Voo JiEe Dl cpo gledud ok w0 Jola Husy
alal ol (Vo X ) GI-d bl glhail Pa sid L
s b los 5o ABI Y cue & ok G 0
alaa JudassNe aug\g‘aﬁgTeL&;,aﬂﬂwﬁm
£l 31 liaabl slite 4 b sals S8 & gam 13
Jola S 595 2 OLS gt obilee Grea JolS
Jolas G a0 S aladl llis 5 o lae (g5lulan )
ad KA g bglie Ji5 dlaye 5o ead laa ol b
Saa ol&asbe )l slou 5 0l o g Laculy ju s lae)
Sose Pla b 32,35 ) U8 s Sia Gad (s S
3 G s sl 5o oslae oy sam 6 gloATal Lo suliil
Olod suliiel uy5e G Sue +,80 ild ) jud Gl
L mle (818 sile 5 S olSiuus 40 33,05 Hobie 408 S
S5 Sae Yo &iyuysSae SI'(HPLC) YU oLl
it suliiea! (F-LC25 Juo Wl jial il SGE =S at)
-5 53 o silsl (oS Sl 5 s ollan (5
Jae C-8 451w L HPLC oKiius 3l alyail sla
g 8Ky oyl e sulai) Shim-Pack clc-c8 (M)

!'. High-performance liquid chromatography



WAA Jlo /Y opleuds YA Al / olis mlio sba jingh 4 pis

g Sigale Bolo 0y Jledo  AYF

o e Sl e o a S ke V 4 gand Sl lile
ol iy o By Juwsly 5 olhd skl
00 @b )l auii IGT sy b 555 98 Sicusen
(ISl aas0 Y0) ma slos 5 4ap0 A 4l
G 50 olisl (S LU e ad (588 )l
O gad G peddie Sl aas o Guaas sy ool i
308 alal g s (6l B Jeatliy oo g
(91) (pllSan iy o S (iSilea

Yndf
Znid?

D[4,3] =
CJ‘)J J‘Aa:s =ni

(Vo8 Qe 5 5 4tan) ol)d (Sashy peals

_ D (90%) — D(10%)
h D (50%)

PDI

A0 0T ) 5SS Slhd ama €S s ,k8 ~D(90%)
e IS ) Al 5o wsa s S0 S aaa as o
A

00 ol 3 S&e S el paa 4SS (,ks =D(50%)
S IS ) Al Hu s se ©ld S paa s 5o
A

Vool 3l SEe S Sl aaa S (g ,ks =D(10%)
o JSAS ) Al Ho s se I3 IS aaa s e
LAA0

50959 AL

D il be Ve Hadsesd Sla S he Ve GuSda b
JJEe yild Lo pad 5ld ) aas Geges (e sis sie)
mslas da e fr glou Hu dBES Y Sae 4 le g Sue
S5 B ek sols 5158 o saal 8 alea Jals 5o ol S
L Jeola Jslae 008 Josisisial wols o laa Jses8
s 4 Oupen 5 o0k 3285 Jasissiel Sl Gl V-
Yot goe Jsb) YL oK L mle SISl S
Jeols Slaie dalae 3 am wo S 50T (Giegls

oV (Omeibsn Shlbe Yoo gsls)
Sl 80 caw b O S8 aga Y s V S S0l
B Y eSS @) dase 9o (o Gup wad s 3l
483410 S Bl da ;0 Yo glos Voo s TPM 50 5
(WSl aa,0 Yo glas a Voo TPM L0 5o
09 olwhia Jae 3 Gy 28 S o) se 00l
35 sskae Jola 8,3 50 (ola 4SO sy S sl
A slos) Gaanal (SSEA b5 5 sad (5lulan
YE e 0 obhe /00y Hlad Lo ol S Ble 40
Jools s sladola 56 us 5 ad Kbl (celes
YRS

Gl sladela jo a9 i g ClBLE (g 5Leudings
Gola Gl sladela 5U aags ke 4y lA L g3l
ONe-at- by, goleol 5o oo Lualie (s sl
e (o 55580 ol 3) w8 S Ll Ha time
5 O (SAl gl sl b 0255wl 5 s
03 JBhe (slasuaie Olsie 4 sk Sos eslae o
S350 Ol 59 (55,8 L1 soliial syse phs § B Y
ShaS wad 5 8 S o we 0 ) (sl BB (sl
(Sl 55 50 s rans) (202 5B wmsu A0 Hlute oyl
3 Absw 0 5s SB A sl) (255 5B wmu N0
doss /Yo G siy S spliac Husy s Gatad yalie
S5 5a (Crasosils) a8 sdae VVLY) (00 /300)
oSl (558e5lnl 5 e 5 ¢ gedl B way b 48 S
Cugs ord a8 (Sl oo LB 5 olhd el
Jsess 51 B daely o503 Bl 5 Jols ol
w288 18 (e dose 5 S 3e

Jacuiliy 5y GSuiS! ys ad il il o i (yasad
6

syl ol&ius ) Ladd gad o3 ahlas) fpuas slaie 4
=ale 30 HS, Nanoseries Juas) olys sylal g8
and gladels glatss ad ssliial (o
slos 53 oIS Hos lid S 5l an ALl L
S Bad 33, Ghle B 38, ol S8 50 s



Ad

ol st 13 logl s sl ol a5 lotinne 5 Vb (DI b @le (35S 5iles S olSiws jloslisiol b (o525 S syl s

s @oludue sk 4wl ol i sl
o9 .k suliiil one-at-time (g, 5l o saes 5oy
G gladela Lo dlse s 5 ol Jgaa
oSile (Sl @l el sud oo LlALLSG
© Gar) sobie 4 olyd Skl gedla 5 ol
a5l ol en 4 5 alsk Jges8 Vo LI Lo dags Jse
Ak aladl Hb S A Jseod U5 Jailly S
5 slend o3Il G S Gulial 5y G5 G i oATI
5 (PDIS /Y (sousams L) (SuShyy padls o s
s g o S aladl (Sl t 5,9 (@IS il
po Ol Laslas (Sliiss( o0 (oA05L 4 s se slasals
Canlie (el 5 uilioly 5JGT 5 SPSS 16 L1l
s 5 2 aladl s yo 0wl 5o (Sl slag Sl
it ol (Yo 1) BT 180 a3 U el gl l g

Jeola (a3 Jseod 3aob Ol (Sldsaions (saa5b Lt
~0900 sobe s oS Sl a0 A0l ad
L oond dlal sule JS 0 &l d 0 G g0 sud AL g
B (Y'\' (Q‘)SAAJ_}LJJJ&JJ) C_u.u‘ 6%.‘ _}\é
J‘..\EA WL@L&;\%GJJJ @‘Jls EE 4d:1.3 JJAJé
WE gl Jola 56 5o sad s LIS G (s sl

(YN LK 5,8 Slali)

(Wt —-wf)

= —F %

EE
wt

100

sobel Jalas g aaas
sobae gloaiul ludue lapl Spbs S
G50 (i 5 208 aladl 33555 5L Yo b sk S
Yot e Job Lo Omuosalsl clle G i Gulal

Sl gl usaad sladela ju 092 90 OS5 £ 53 9 Hlalle (5 jlundings ) Jgua
Table 1- Optimization of the amount and type of compounds in the nanostructured lipid carrier

Formulation Water  Glycerol Linoleic ~ Soybean Lecithin Olive Oleuropein**
Code” monostearate acid oil leaf (mg)

extracts

powder
1 50 1.33 0.1 0.1 0.1 0.1 22.127
2 60 1.33 0.1 0.1 0.1 0.1 22.127
3 120 1.33 0.1 0.1 0.1 0.1 22.127
4 120 0.93 0.2 0.2 0.1 0.1 22.127
5 120 1.00 0.166 0.166 0.1 0.1 22.127
6 120 1.06 0.13 0.13 0.1 0.1 22.127
7 120 1.33 0.1 0.1 0.1 0.1 22.127
8 120 0.93 0.2 0.2 0.02 0.1 22.127
9 120 0.93 0.2 0.2 0.05 0.1 22.127
10 120 0.93 0.2 0.2 0.2 0.1 22.127
11 120 0.93 0.2 0.2 0.3 0.1 22.127
12 120 0.93 0.2 0.2 0.3 0.05 11.0685
13 120 0.93 0.2 0.2 0.3 0.2 44.274
14 120 0.93 0.2 0.2 0.3 0.4 88.548
15 120 0.93 0.2 0.2 0.3 0.5 110.685

* For all formulation 2 percent tween 80 were added

** In this table, the values of oleuropein (mg) are equivalent to the amounts of powdered olive leaf extract (gram) used
in each formula (to understand the amount of oleuropine present in the extract of leaf extract).
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Figure 1- Chromatograms obtained from pure oleuropein (a) and extracted sample with ethanol and water
solvents (b)
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Table 2- Results of analysis of oleuropein in olive leaf of Khorramabad variety
Sample Sub-Courier Oleuropein (mg/g) Degree of purity Purity (%)
Integral
Ethanol- water 140132419 221.370 0.221370 22.137
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Introduction: As the demands for functional foods are on the rise, manufacturers have been seeking methods
to use compound ingredients that make health promotion feasible. Nanoscience and nanotechnology have
gained popularity in the 21st century. Scientists believe that nanotechnology can be used to handle matter at
nano-dimensions. Nano powders, having a wide range of applications, were developed following the
introduction of nanotechnology (Ananthu & Renjanadevi, 2016). It is believed that one the ways to save
bioactive food ingredients from environmental damage and disguise their displeasure attributes is through
encapsulation. Solid lipid nanoparticles (SLN) and nanostructure lipid carriers (NLC) are the novel types of
nanostructures; researchers argue that they are the novel colloidal sensitive carriers that can be used for
scientific and industrial applications (Pardeike, Hommoss, & Muller, 2009). Traditionally, the Mediterranean
diet has been consisted of olive tree (Olea europaea) products that led to decreased risk of chronic diseases
such as cardiovascular diseases and several cancers. Phenolic acids, phenolic alcohols, flavonoids, and
secoiridoids are the usual phenolic compounds found in olives. Olives are rich in oleuropein,
demethyloleuropein, and ligstroside (Yoon, 2018). Several pharmacological features have been reported in
oleuropein such as antioxidant (Visioli, Poli, & Galli, 2002), anti-inflammatory (Visioli, Bellosta, & Galli,
1998), anti-atherogenic (Carluccio et al., 2003), anti-cancer (Owen et al., 2000), antimicrobial (Tripoli et al.,
2005), and antiviral ones (Fredrickson & Group, 2000); hence, it has been used commercially as food
supplement in Mediterranean countries. Besides, research shows that oleuropein exerts cardio-protective effect
against acute adriamycin cardiotoxicity (Andreadou et al., 2007); it was also reported that they are involved in
anti-ischemic and hypolipidemic activities (Andreadou et al., 2006). Oleuropin is the most abundant type of
phenolic compounds in olive leaf and its therapeutic effects are well known as a potent antioxidant. Extraction
of oleuropein from olive leaves as a rich source of this compound is very valuable. On the other hand, the
encapsulation efficiency of this compound is an effective way to maintain its characteristics during storage.
The present research tried to investigate the synthesis method, characterization, and physical stability of
nanostructured lipid carrier containing of olive leave extract. Various methods including high mechanical
shear, high-pressure melt-homogenization method can be applied to synthesize the novel nanoencapsulation
system (NLC). Since data on the effects of formulation compound on physicochemical properties of
oleuropein-loaded NLC is scarce, the present research attempted to study the effect of concentrations of solid
and liquid lipid, surfactant and olive leaf extract powder on physical and chemical characteristics of
oleuropein-NLC by the application of one-at-time method.

Materials and methods: Initial component concentrations were chosen by the Design Expert Software
(version 7.0.0) and one-factor-at-a-time method/one-variable-at-a-time method at various levels. In a study an
extract containing oleuropein, was extracted from olive leaves, was prepared in the form of lipid nanocarriers.
Extraction was performed by combining solvents ethanol: water (70:30) in a warm bath (40 °C for 30 minutes)
using an HPLC apparatus. By designing 15 formulas for the nano-structured lipid carrier, the particle size and
encapsulation efficiency were determined by a zeta sizer and HPLC, respectively. After determining the
optimal formulation, zeta potential was also evaluated using a zeta sizer.
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Results and discussion: The results showed that the extraction method of oleuropein from olive leaf with
ethanol and water (70:30) contained 221.37 mg/g of oleuropein with a purity of oleuropein 137.22. The large
amount of olive leaf extract in extraction with ethanol could be due to the better solubility of the active
compounds (polyphenols) in organic solvents, such as ethanol. Result is showed the average particle size for
all freshly produced oleuropein-loaded NLC formulations with diameters of ~0.10+£0.00 and 5767+ 640.15
nm. Also, the results of the dynamic light scattering test showed that the optimal formulation had a mean
particle size of 12.19 nm, a scattering index of 0.153, a zeta potential of -43.3-millivolt. The negative loads on
the surface of nano-carriers were probably due to the presence of lipophilic surfactants with negative load
(lecithin) and free fatty acids (linoleic acid and linolenic acid, oleic acid, and free fatty acids in soybean oil).
Probably the hydroxyl group in the encapsulant (oleuropein) has a hydrogen bond with a choline group in the
polar head of the phosphatidylcholine and the choline group with the positive load is pulled inside and the
phosphatidyl group with negative load is driven to the membrane surface. Therefore, the negative load of the
nano-carriers is increased, which leads to electrostatic disposal of particles and, finally, stability of these
particles. Microencapsulation values of nano-carriers varied from 1.27 + 0.10 to 82 + 0.41 and the formula
with code 12 had the highest efficiency of microencapsulation. Adding liquid lipid to the lipid mixture and
increasing the liquid part to solid part ratio resulted in the formation of a more amorphous state and less
crystalline state of the nano-carriers and, finally, led to the defective and increased encapsulation material in
nano-carriers (increased efficiency of microencapsulation). This could be probably due to more solubility of
the encapsulation material in the liquid part of the lipid. Finally, the results of the encapsulation efficiency
showed that the nano-carrier had 82% of the overlapping oleuropein.

Conclusion: One of the aims of the application of nanocarriers in the food industry is to improve
bioavailability, cover the undesirable odor, flavor, color, and improve solubility of some materials. Results of
this work depicted that adding nanocarriers containing olive leaf extract powder as the source rich of
oleuropein to the food, such as sauce, could improve the undesirable appearance, color, odor and flavor of the
extract powder (polyphenols such as oleuropein) and also enjoy high durability of antioxidant properties of the
polyphenols existing in the nanocarrier. A practical opinion/idea is that encapsulation of olive leaf extract
powder as nutraceutical component can be applied to nutritive and pharmaceutical industries as well as
production high quality products with whiteness, uniformity/homogeneity, appropriate flowability and flavor
properties. Finally, the nano carrier with the lowest olive leaf extract powder, had the highest encapsulation
efficiency, the lowest dispersity index and particle size.
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