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3. Polyglycerol polyricinoleate


https://fsct.modares.ac.ir/article-7-16487-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-28 |

\Y“W u,a.@; s\o 092 g/\iA)La.:'

Pl =S S Cslien g S o jlul —0-Y
(a3 e 3!

5l Ssed sl U glad b SO Sl Culda (683l Cg
el 0t 3lital (G 3 ol Metrohm) i ool
L KCT Jgows Ja g i olhs oas il S5, 5ba
e 3 0 oS (Jlayi V5 o) /) Ciles glaanlle
Slaoles 5 Lales 3 s sal 56 slaw i S Colaa
A 6 Seslul il

K3 SLEBI g, 4 29,5 O ga3] V=Y
YOUVY) sty sl o sSsS sl Jals add andlao (slacs S
23 ATCC veevrA ) H7Op57 N Ly il 5 (ATCC
O5n e iS5 e ol S 2 e 10 0,506 (sladl )
s TV aibia S 5s coll¥E e 5 okt il din gy mlo
sl S el YE Gl e s esls I3 oS sl
B8 bl CoslS mle b 5 oS AL, e S
0506 bl (s SL gy 03551 s 4 g opl b
Ldps S ek wle aids 10 e 4 IPM Yerr s s
Adesly praed ol 5505058 p e b0k 53 6 SL s
SaS byl S /0 35 55k Sl Sl e eesler 3
el G555 o R 5 AL S skl ladl )
b fany B ol GBS S e VE] S ag
e psedb 3 O Cdir 48 a6 e v/0 235 (55 5 58
Sle sl 53 bags U slaad) Gl o) B oA Ll e gl
L S s ag « (cl CEU/MmI Vo x) " 1 Ol
bos 55 g 00 feS e SIS Juel Sl s
0 ) GIES SaSiys e S iy ST O e
s5ab s eddag Lsedsel SU 058 53 Cele S s
LS 05 e Tlg ias ools S5 el 55, (W
s cele Yl de 5 w3 S 5 oS sl am s VY
Al S el g e e 1S Last alew g A phe sladls
solel LT vy

o g3 5 okl Sl 2 b B s e pnlesT anlllas ol o
o3zl L (ANOVA) Laosls 3l ls BT s plosil 1SS

Y

35 Ode a4 oBaws g oS Bl a4 gles @ Oy b
g i VY bl e IS Ol 5 Ll 3L Les opl s aids
Agilent Technologies. Inc ) ¢ 51 eslizal 5,50 052
b Lo o Jgb lls 5 (Catalog 19091J-413 HP-5
oy 31 09,50 /Y0 Y Cules 5 e Lo oYY 2D
S SLLS 5 wids o3l e oV O35 bl 58 0L
53 g ol 8 Sl Yo gles b slalad Ol &
Ol sl 5l dols & 5 cxles §yome duy d>
Ol s o3 B a6, S5l e ilal 5 ojlas 51 5L
asia ey 53 Ol 0 g sl SU s g 6 L
PR
Jole Sy 5 e Sl e lie b olg
Shdel ey 5 g Sl 5 Osdsel U
Ll 5 oslas QLSS Cble s Jlis05,0 Osd e o)las
25 dsep Gk 0alagy 5 SLn0ss LIS OLS S
A el
o303 JE= Y —Ogdsd i J o (S ks e x100
g 03O8k oo J b G0 p5Crbun e

KV S ICIVS FEWTRY  |

bl e 5 eddiag Osendsal U G| ST ol
S DPPH i, 6l &po oS o o
§ a4 oddag Oamdpal S0 31 mI e /Y s, cpl s S
DPPH 5131 JGsl, J¥ e 5,Se Ve J ke Jsloms 31 2 s
A S Lo Glod 3 alds W e 4 5 ol 03533
Shestial b gl 0V 7 gedsb 53 Jshoes Ol s
«1l,> (Pharmacia Nova Spec II) e b 5 oSl oo
Eolen & Jsile 1l ks /Y (ol G50l S raan A3 S
Loyodd ab S L 55 dald 4sel Olseas DPPH 2 s
alons I3, SK,S b abse Jsep Sl eslizad
A S

sl Saus Hles do o= dals L — &40 w0 J-x100



https://fsct.modares.ac.ir/article-7-16487-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-28 |

\Y“WU&.@“\O A)j.}g/\iﬁ)w L}'.’.“)"‘G @L..ﬂjr}l&

SbOhs il S el ol sdmasiliE Carsy ol & Lo O35l 5l s 4d ebl VWY s Minitab ik 5
35 s Sl s sal U 4 s By 55 O Glad s el ok awglis sl SPSS il o g (Sils slawls

Llass 15 e S 50 o i Ol STATGRAPHIC ; [.s1 i3l 5 51 eslizal baslas
4 (Y+40) 0, 5 Porras oz ol b kel A oslizal Lol gad oy g

oS skl sy s Of el s gl 5b A5 andllas
b o3l s ;s Y0 a5 0 51 T 56 501581 L oS s . o
5 o i Cow g @La Y

E) Peng B [Vo]el ok JZA}_:L, VY @ ') )\

0 52 ol il S it & (1)) DS B0 ged ol B Sl b o5l =Y
S 5SS 5 ntlsy LIS,y 51 b s s oo o3 Sl st 5U 6l DLS i dol- ml
Sl Ly (Loys V0) SOl o s 230345 b L Sl Gow o5lae) o oS Gl L aS 58 asiia
Vol e s o Gl sed sl 56 05V a5 3 O A s S el ol e S Iy 1 Sk psba s ol
DV 520556 VAT 40T 51 0T Slys o3ll cdoys £ 4 YO 4 0 5l e ojlas Aoy 05, VULl ) Jsdr

ol 03,5 1y i3l 20 Y0 Y 4 Y 513 63 sy

Table 1 The effect of dispersed phase ratio on particle size. nanoemulsions

Nanoemulsion type Droplet size (%)
Nanoemulsions containing 5 % garlic extract 62.5+5.4 a
Nanoemulsions containing 15 % garlic extract 197+12.6 b
Nanoemulsions containing 25 % garlic extract 302+20 c
Similar letters show no significant difference in (¢=0.05)
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Table 2 Obtained encapsulation efficiency for produced nanoemulsions by gas chromatography

Nanoemulsion type Encapsulation efficiency (%)

Nanoemulsions containing 5 % garlic extract 89.5+1.5 a

Nanoemulsions containing 15 % garlic extract 804+1.12 b

Nanoemulsions containing 25 % garlic extract 79.2+1.25 b

Similar letters show no significant difference in (a=0.05)
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Fig 1 Recorded peaks by detector of gas chromatography for nanoemulsions containing garlic essential oil at fixed
ratios (15 % garlic extract) (A) and garlic extract and sunflower oil mixture (B).
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Fig 2 Free radical scavenging capacity of various
nanoemulsions and sunflower oil
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Table 3 Average of inhibition zone diameter (mm) for tested bacteria affected by produced
nanoemulsions and pure garlic extract

Nanoemulsion type NEO NE 1 NE 2 NE 3 GE
Type of bacteria
S. areus - - - 11.5+0.8 26.2+1.7
E. coli - - - 7.4+0.6 15.3+1.2

NE 0: Nanoemulsion without GE, NE1: Nanoemulsion containing 5 % GE, NE 2: Nanoemulsion containing 15 %
GE, NE 3: Nanoemulsion containing 25 % GE: GE= Garlic Extract

e Sleo s 5l (S5 e b s SLB s IO
Gl 3 o 5 G Rdsh bl e S LS
las 53 3 LS5 om0 el oliE sl pind
23 S5 i Sledless W65 S5 e
Shamsb A e o5 Sl 5 (e sbadle
3013 SULS S sdes a3 GLLh 5 WS 4 el ¥ s
SO0 S whedpl Al b s e el (63,8
Ao C b S e oolas dons bl slad e sl
VO sl Osdsal S0 LS 5 el QLS st 5l s Ss
e S Ao Sl bl e ojlas Ao
el 35 QLES gyl o sS 55 sl

a0 g g0l 536 K 1 ylkn —0-¥

Cella Sl Dsed el ps e sl S S
33 ol Gladgd gl 56 &S (gosba ol Lol S S
$U 4 el S Sl SO Colis gl o

DSl b ys s o Allium i 5l ol o jlas
Ay PealS (SAS 5 el 5 i dadd s 5l Ciles
sy by DIVIe3 S Joko o & ol ile
Lods S5 bS5 ple 5 65858 OlS 5 ar g LB slie
D3gad Joe 5 Johu slie b ens 4 O el
S OLES emad i slac Il 3 Il sl 55 5 0T Cdlad
Lol rmign 5 e el s S LS lled VL Ol
Sl o 25k ol 05 sl B sl e
s s RNA 5 DNA o Sl 6,85 ool s
ol Olo [IA] Al o galgiiny Lo, 55le alex 3l Lad sk
G by e s Seds Lol ) Gladee 5 &S
LS5 ol a0 5l Jols gbcdpke 5 el
w3l olatl lee G b S s s Sods slacdles
Mo oo w3l onl sles S o Wl Sl T 518

Sl Culgns 5 okt O gladnl 5 oA e ces

Yiy


https://fsct.modares.ac.ir/article-7-16487-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-28 |

\YAV u,a.@; s\o 092 g/\f.A)La.:'

5ol @il S a5 SOl culie Ol e,
Bl 5l s O pslie 0350 oS s 4 58 Sl 2l nes
Ao (S el il s il a3 g s ime (gbe]
olas s Ol i 6 iS5 o e olas doys I
olda ghls ol W olil S gailen 15 3L by s

P S - TE R VG T-Jh [ FRS| WA Wiy

o ous £ i 3 assler e O s by, Gl e 5l
Sl colaa hls sdd a5 gl Osend g0l 55U ann 553
O35 FH5o Jdo Al oo dlis (pl 8 Lz Sl b
S SO ol glls ey 1) asb Wl arw s 56
SHIPl LS sl Ol sl e O 4 el (e

53 ol Gl s sal 86 Ope¥ o b 43 e o lae Aoy

Table 4 The electrical conductivity of nanoemulsions at the ambient temperature.

Nanoemulsion type

Electrical conductivity (us/cm)

Nanoemulsions containing 5 % garlic extract
Nanoemulsions containing 15 % garlic extract
Nanoemulsions containing 25 % garlic extract

0.48+0. 02 a
0.82+0.04 b
1.1+0.05 c

Similar letters show no significant difference in (¢=0.05)
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Fig 3 The electrical conductivity changes of
nanoemulsions during storage time at ambient
temperature
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Fig 4 The effect of temperature on electrical
conductivity of nanoemulsions with various percent
of garlic extract
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In this study, the feasibility of fabrication of nanoemulsions containing garlic extract to hide the
unpleasant odor and keeping its functional properties was considered. For this purpose, the various
formulations of nanoemulsions containing garlic extract using high energy method (water bath type
ultrasonic) were produced and also, the effect of various ratios of garlic extract on droplet size,
encapsulation efficiency, antioxidant and antimicrobial activity, viscosity, electrical conductivity and
turbidity of nanoemulsions was evaluated. Droplet size of various nanoemulsions ranged from 62 to 302
nm for water in oil nanoemulsions based on the dispersed phase ratio. The results of gas chromatography
showed that the produced nanoemulsions were covered the volatile compounds of garlic extracts by a
relatively high performance, but with an increase in the percentage of dispersed phase (garlic extract)
from 5 to 25 percent, encapsulation efficiency was dropped from 89 to 80 % in water-in-oil
nanoemulsion. Results from microbial test showed that water-in-oil nanoemulsions have a relatively low
antimicrobial activity and they have only an inhibitory effect in high percent of garlic extract (25 %).
Results of antioxidant activity by DPPH method cleared that water-in-oil nanoemulsions have a high free
radical scavenging power. Also, the electrical conductivity of water-in-oil nanoemulsions was very low
due to the oily continuous phase of nanoemulsions.
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: Corresponding Author E-Mail Address: hamed.hassanzadeh2010@gmail.com

Yiv


https://fsct.modares.ac.ir/article-7-16487-en.html
http://www.tcpdf.org

