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4. 2,2-Diphenyl-1-picryhydrazyl
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1. Beta-Cyclodextrin
2. Minimum Inhibitory Concentration
3. Garlic Oil
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1. Ferric Reducing Antioxidant Power
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2. 2,4,6-Tris(2-pyridyl)-s-triazine
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1. Radical scavenging activity
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Figure 1. Effect of concentrations of garlic-extract loaded capsules on the
DPPH radical scavenging activity
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Table 1. Moisture content, total phenolic content, efficiency, half-maximal inhibitory concentration (ICs), ferric
reducing antioxidant power (millimoles Fe3+ per gram dry weight of extract) of capsules containing garlic extract
with B-cyclodextrin wall by spray and freeze drying methods

o 3031 0 jlas olozsil (S Sas el S Sas & gas
Free Garlic Extract F.D. S.D. Sample
(1) < Ao
- 1.810.09° 1.1£0.01° , 42
Moisture content (%)
0.42+ 0.08" 0.18+0.06 © 0.34+0.04° Js g
Total phenolic content
5L g I,
) 43.04% 80.61% SRS AT
Encapsulation efficiency
1378° 10075° 5942 IC50 s
0.97 0.97 0.93 R-squared
Jgéjléwyitguoﬁ Seals o,
58.17+0.08" 27.31+3.78¢ 32.1945.18°

Ferric reducing antioxidant power
(FRAP)
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* Small different letters indicate a statistically significant difference (P <0.05).
Al o (olensil 5 il S Kat L etd St 4500 Sl e s FD. 5 S.D.x

S.D. and F.D. indicate dried samples produced by spray and freeze dryer, respectively.
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Figure 2. Scanning electron microscope images of samples by -cyclodextrin and starch wall produced by
a) freeze dryer, and b) spray dryer
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Abstract

Background and objectives: Epidemiological studies have been able to establish a link
between food intake with plant origin and a range of health benefits. Sulfur-containing
compounds in garlic family plants are one of the most important plant bioactive substances
present in the diet and have health benefits. Allicin in garlic can be used as a dietary supplement
to prevent many diseases. Moreover, it is a volatile, unstable and reactive compound that can
casily stimulate the stomach mucus in humans. However, the unpleasant odor of these
compounds affect consumers’ decision regarding garlic consumption. Encapsulation is one of
the ways to cover the aroma of garlic and preserve its effective compounds. In this study, garlic
extract was encapsulated with B-cyclodextrin coating and porous starch by freeze- and spray-
drying methods to protect its flavor and antioxidant properties.

Materials and methods: In this study, p-cyclodextrin porous starch were used as wall material
and spray dehydrator and freeze dryers were used for micro-coating. The samples were
evaluated for sensory evaluation, moisture content, antioxidant properties (DPPH free radical
scavenging capacity, ferric reducing antioxidant power, and total phenol content), encapsulation
efficiency, and morphology properties.

Results: The results showed that spray-dried samples retained the highest antioxidant properties
and had the maximum encapsulation efficiency. The results of sensory evaluation also showed
that this method had the best coverage in terms of flavor. Comparison of drying method on
powder characteristics (shape, efficiency, antioxidant properties, and their moisture content)
showed that the samples prepared by spray drying method had a spherical shape and lower
moisture content than the obtained powder. Freeze drying (amorphous and asymmetric) had a
higher microhardness efficiency and retained greater antioxidant properties.

Conclusion: The microcoting analysis of garlic extract by two spray and freeze drying methods
using beta-cyclodextrin showed that its amount and efficiency depends not only on the
concentration and content of the wall materials but on the microcoting process or methods. The
specimens prepared by spray dryer had higher efficiency than the lyophilized powder and
retained more antioxidant properties.
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