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Table 1- Effect of encapsulation on antioxidant activity of Froriepia subpinnata extract

Treatments DPPH free radical scavenging (%) p-Carotene/linoleic acid (% inhibition rate)
Extract 500 ppm 60.64+0.56° 55.18+1.18°
Extract 1000 ppm 84.88+0.83" 81.78+1.95°
Encap. Extract 500 ppm 69.51+0.30° 70.93+1.31¢
Encap. Extract 1000 ppm 91.25+1.15° 92.24+1.09°
BHA 90.04+0.44% 89.01+0.39"

Encap. Extract: Encapsulated Extract, BHA: Butylated hydroxyanisol
Different letters in columns indicate the statistically significant differences between treatments (p<0.05)
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Table 2- Average diameter of zone of inhibition of bacterial (mm) against extract of Froriepia subpinnata

G(+) bacteria

G(-) bacteria

Treatments Staphylococcus aureus  Bacillus subtilis  Escherichia coli  Salmonella enterica
Ext.500 ppm 16.92+0.32° 14.10+0.10° 11.83+0.20° 11.88+0.34°
Ext. 1000 ppm 20.69+0.79° 19.06+0.78" 18.08+0.45° 16.32+0.30°
Encap. Ext. 500 ppm 18.56+0.40° 16.21+0.26° 14.74+0.65" 13.79+0.22¢
Encap. Ext. 1000 ppm 26.02+0.52? 22.03+0.43° 20.49+0.51° 19.28+0.28°
T.Cycline 18.11+0.19° 17.27£0.34° 19.45+0.96" 18.13+0.48"

Encap. Ext.: Encapsulated Extract, T.Cycline: Tetracycline

Different letters in columns indicate the statistically significant differences between treatments (p<0.05)

(PPM) 1306 5Lom S 5535k ade (MIC) (S I3l cdalé J8las ydlie (piibo —Y Jou>
Table 3 — Means of MIC against pathogens (ppm)

G(+) bacteria

G(-) bacteria

Bacillus subtilis  Escherichia coli  Salmonella enterica

Treatments

Staphylococcus aureus
Ext. 1000 ppm 291.70°
Encap. Ext. 1000 ppm 241.20°

308.30°
250.00°

458.30°
391.70°

416.75°
366.60°

(PPM) 15 lon (55 S ade (MBC) (SwiutS e Jalas yudlie (e - € Jgo
Table 4- Means of MBC against pathogens (ppm)

G(+) bacteria

G(-) bacteria

Treatments
Staphylococcus aureus

Bacillus subtilis  Escherichia coli  Salmonella enterica

508.30°
416.70°

Ext. 1000 ppm
Encap. Ext. 1000 ppm

508.30%
425.00°

625.00°7
558.30°

608.30%
525.00°

Encap. Ext.: Encapsulated Extract

Different letters in columns indicate the statistically significant differences between treatments (p<0.05)
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Abstract

Introduction: In recent years, the use of encapsulation has been associated with promising
results to preserve and increase the biological effects of the active compounds of plant
extracts. The present study was conducted to address the antioxidant and antibacterial
properties of the maltodextrin-whey concentrate based on encapsulation of Froriepia
subpinnata hydroalcoholic extract.

Materials and Methods: Froriepia subpinnata was extracted by ultrasonic method. Its
antioxidant and antibacterial activities were evaluated and compared at 500 and 1000 ppm
concentrations.

Results: The particle size of the encapsulated extract and the encapsulation efficiency
measured 169.89 nm and 65.25% respectively. The encapsulated extract had significantly
higher activity of DPPH free radical inhibition (91.25%) and beta-carotene (92.24%) than
other treatments at 1000 ppm (P<0.05). In addition, the inhibition zones of Gram-positive
bacteria, Staphylococcus aureus and Bacillus cereus (26.02 and 22.03 mm respectively) and
Gram-negative bacteria, Escherichia coli and Salmonella enterica (20.49 and 19.38 mm
respectively) in 1000 ppm encapsulated extract were more than others (P<0.05).

Conclusion: The results showed that the maltodextrin-whey concentrate, based on
encapsulation significantly improved the antioxidant and antibacterial properties of Froriepia
subpinnata extract. Therefore, it is possible to use 1000 ppm of encapsulated Froriepia
subpinnata extract as a suitable alternative for synthetic antibiotics and antioxidants.

Keywords: Antioxidant, Bactrial Inhibition Zone, Bioactive Compounds, Froriepia
subpinnata, Encapsulation.
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