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Tablel Features of investigated pathogen bacteria

Type GramReactiom
Staphylococcus aureusPTCC1431 n
Bacillus subtilisPTCC1015 +

Escherichia coliPTCC1399

Pseudomonas aeruginosaPTCC1310
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Table 2 Comparisons of total phenolic and tocopherol compounds of US and SFE extracts (mg/ml)

) Tocopherol of total phenolic compounds
Extraction Method (mg/ml) (mg/ml)
Ultrasound assisted extraction 2.1740.5%® 29.95+10.13%
Supercritical fluid extraction 2.38+0.5" 21+10.13°

Different letters in the column indicate significant differences. (P<0.05)
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4. Ultrasound assisted extraction
5. Supercritical fluid extraction
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Table3The free radical scavenging capacity of US and SFE extracts (%)

Ultrasound assisted

Supercritical fluid extraction

Concentration (ppm)

86.01£16.96™
83.97+16.96™
77.43+16.96"°
73.09+16.96"¢
68.39+16.96™
60.64+16.96%
70.57+16.96"

extraction
3831£16.96" 500
43 82+16.96™ 1000
60.26+16.965¢ 2000
77.21+£16.96*° 3000
93.49+16.96™ 4000
92 46+16.96" 5000
70.57+16.96" TBHQ (100)

Means £SD followed by capital letters within each row and small letters within each column are significantly
different. (P<0.05)
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Table 4 Iron (1) chelating activity of US and SFE extracts (%)

Ultrasound assisted extraction

Supercritical fluid extraction

Concentration (ppm)

1.7640.67* 0.320.67% 500
1.7940.67* 0.320.67% 1000
1.7340.67™ 0.320.67% 2000
1.7740.67° 0.320.67% 3000
1.7740.67*° 0.320.67% 4000
1.8140.67*° 0.340.67% 5000
1.7720.67 1.7720.67" TBHQ (100)

Means £SD followed by capital letters within each row and small letters within each column are significantly

different. (P<0.05)
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TableS B-carotene-linoleic acid bleaching activity of US and SFE extracts (%)

Ultrasound assisted extraction Supercritical fluid extraction Concentration (ppm)

92.98+7.75™° 84.63+7.755% 500
92.98+7.75% 85.59+7.75™ 1000
76.83+7.75%% 84.83+7.755% 2000
97.62+7.75% 85.2147.75™ 3000
74.17+7.75% 85.78+7.75% 4000
92.38+7.75%¢ 81.79+7.75%® 5000
78.14+7.75° 92.98+7.75" TBHQ (100)

Means £SD followed by capital letters within each row and small letters within each column are significantly

different. (P<0.05)
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6. Minimum inhibitory concentration
7. Minimum bactericidal concentration
8. Cinnamaldehyde

9. Linalool

10. Eugenol

11. Benzenepropanal

12. Cinnamyl acetate
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Table6 Antimicrobial (MIC, MBC) activity of the US and SFE extracts

Gram

Extraction (ppm) Reaction Type

Supercritical ~ Ultrasound

fluid assisted
extraction extraction

500 500 + Staphylococcus aureus PTCC1431
500 500 + Bacillus subtilisPTCC1015
500 500 - Escherichia coli PTCC1399
500 500 - Pseudomonas aeruginosaPTCC1310

S el 355 e il gl 3 5 e obend
olas 000 ppm chle dol i bl o8 5K
5 SMeSt STl 5 a3 VU Sl Spl8 Syl 3
Ol 35 5l e 5 e 05 8L 05,8 50 8 o Sends

335 oslgin sk opl gl Of 5l eslinad 1 5 sl

L. -0
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The effect of ultrasound assisted and super critical fluid extraction
on antioxidant and antibacterial properties of cinnamon extract
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According to various reported problems, consumers' interest for using natural food additive and
preservative agents instead of synthetic ones has become inevitable. In this paper, after determining the
total phenolic compound, antioxidant activity of samples was investigated using three various methods of
DPPH, FRAP and B-carotene bleaching power, and then, total tocopherol of the samples was measured
for treated samples of two ultrasound assisted and supercritical fluid extraction procedures. Results
proved that ultrasound (45°C, 30 minutes) was able to extract more phenolic compounds than subcritical
fluid extraction (100bar, 55°C, Vcp =16 gr/min, Vggpae= 14ml/min, time: 3 hours). As the result of that,
Ultrasound assisted extraction expressed more antioxidant power than Supercritical fluid extractino in all
three antioxidant assays. Comparing antioxidant power of both extracts with synthetic antioxidant
(TBHQ) proved various results in different concentrationssuch that all treated samples less than 2000ppm
indicated higher antioxidant activity than ultrasound assisted extraction (Respectively70.57£16.96,
60.26+16.96%).A part from antioxidant activity, antimicrobial activity (MIC-MBC) of extracts examined
on four various bacteria of both gram positive (Bacillus subtilis, Staphylococcus aureus) and negative
(Escherichia Coli, Pseudomonas aeruginosa) pathogenic ones. Results detected that S00ppm (the lowest
concentration of this work) was the same concentration for both MIC and MBC assays.

Keywords:Ultrasound, Supercritical fluid extraction, Cinnamon extract, Antimicrobial activity,
Antioxidant activity
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