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3. Polyglycerol polyricinoleate
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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 302420 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 80.4=+1.12 b

Nanoemulsions containing 25 % garlic extract 79.2+1.25 b

Similar letters show no significant difference in (0=0.05)

Gl 6 5 S sdalie Olye (B) LOT 0L sladwss p1S slas 5 dilen 55 o sdalin 351 K3 53 S sbokes
Sy gl S aS (g shay axdls sy WO o gl e B e I S I P Y PRT- P PN PULPE PV S
235 ol S 80 Sl S Garadsel U asal 5 el by o e S E DS 5 G000 2L 5 0 s
3V el O gol (ladises (gl s ol S s S amlin bl (GaedD) Lo e S5 Oles 0li g @
el el S VY oslas Lo V0 sl O s by, O gl 56 4 by e

5 bS5 L edis Opedsal W0 4 byye Sy 5 (A)

ARA



\VQVJQ.GJL\O QJJJLAZ,OJLQ.JI LE:“J\& G‘L“ﬁ‘ﬁr‘}l&
FIDT A, Front Signal (YY1 TE000363.0) (a)
pA
34 o
E
o
-
32
30
28
23 ____/—J
24
T T T T T
2 4 L] 8 10 min
FIOT A Front Signal (VVe TE00037Z.00
pA g
120 ﬁ (B)
100+
a0 -
o
8
«
60+
an -
20 T T T T T
2 4 8 0 min

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

Type of bacteria

S. areus -
E. coli -

NE1

NE 2 NE3 GE
- 11.5+0.8 26.2+1.7
- 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
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Table 4 The electrical conductivity of nanoemulsions at the ambient temperature.

Nanoemulsion type

Electrical conductivity (pus/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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