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Table 1 Phytochemical analysis, total phenolic content, total flavonoids content and antioxidant activity

of the Citrus aurantiumessential oil

Chemical Verification method Observation Occurrence

Flavonols Shinoda test Orange color +

Flavonoids Shinoda test Red solution +

Phenolics Ferric chloride Green-bluish ++
ICs - - 102.85 +0.60 pg/ml
B-CL - - 65.60%
TPC - - 41.35 +0.46mg GAE/g DM
TFC - - 2.98 £0.50mg QE/g DM
BHT - - 14.45 £0.35 pg/ml

Control - - 0

+present in small concentrations; ++present in moderately high concentrations; 1Cs, the half maximal inhibitory
concentration; 3 —CL, B-carotene linoleic acid; TPC, total phenolic content; TFC, total flavonoids content;BHT,
butylated hydroxyl toluene;GAE, gallic acid equivalents; QE, Qercetin equivalents; DM, dry matter.

Table 2. Chemical compositions of the Citrus aurantium essential oil

NO Compound Retention time (min) %
1 1R-a-pinene 6.74 0.55
2 Sabinen 7.62 1.11
3 B-pinene 7.87 5.35
4 D-limonene 9.26 12.48
5 B-ocimene 9.56 4.32
6 Linalool 11.55 21.29
7 a-terpineol 15.09 2.01
8 Linalyl anthranilate 17.22 20
9 Nerol acetate 21.54 3.66
10 Geranyl acetate 22.41 6.44
11 Caryophyllene 24.40 2.21
12 E-nerolidol 29.92 10.31
13 Famesol 35.71 8.61
14 Famesol acetate 39.67 1.66

Total 100

Time (min)

11 1

| *306355670.55

. * 253110352.16

i ML_LJJ\JMHJLJ“M"&M A ST T - J — ._,L
4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58

Fig 1The chromatogram of the Citrus aurantium essential oil.
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Table 3 Mean inhibition zone diameters (mm) of Citrus aurantium essential oil on some food-borne
pathogens by well diffusion agar (WDA)method

Concentration

. - 15 mg/ml 25 mg/ml 35 mg/ml 45 mg/ml
Microorganism
Pseudomonas aeruginosa - - 7.00 +0.59% 10.20 +0.25"
Escherichia coli - 7.00 +0.59% 8.10 +0.43 11.00 +0.64°
Salmonella typhi - - 7.10 +0.58 9.80 +0.43"
Bacillus cereus 7.60 +0.70° 8.80 +0.66° 12.00 +0.50" 14.10 +0.85°
Staphylococcus aureus 7.00 +0.50° 8.90 +0.50" 13.20 +0.35° 15.90 +0.50°
Listeria innocua 8.80 +0.55% 11.50 £0.50°  14.40 +0.65° 16.80 +0.85"
Candida albicans 7.00 +0.50°% 9.20 +0.50" 11.60 +0.50° 12.10 +0.50°

Values are expressed as mean tstandard deviations, n = 3; different letters (a, b, ¢ and d) in each row show
significant difference at P <0.05
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Fig 2 Inhibition zone diameters of Citrus aurantium essential oil onEscherichia coli andStaphylococcus aureusat
concentration of 25 mg/ml.

Table 4 Minimum inhibitory concentration (MIC) and minimum bactericidal/fungicidal concentration
(MBC/MEC) of the Citrus aurantium essential oilon some food-borne pathogens

Microorganism MIC (mg/ml) M(ﬁ(;//l\nﬁlll;C

Pseudomonas aeruginosa 50 100
Escherichia coli 50 100
Salmonella typhi 100 200
Bacillus cereus 25 50
Staphylococcus aureus 6.25 12.5

Listeria innocua 3.125 3.125
Candida albicans 25 50

Fig 3 MIC of the Citrus aurantium essential by microdilution broth method.
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Antimicrobial effect of Citrus aurantium essential oil on some food-
borne pathogens and determination of its chemical compounds, total
phenolcontent, total flavonoids content and antioxidant potential
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In this study, the antimicrobial effect of Citrus aurantiumessential oil was evaluated on Bacillus
cereus,Listeria innocua, Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Salmonella
typhi and Candida albicans. The chemical compounds, total phenolcontent, total flavonoids content and
antioxidant potential of the essential oil were determined. The results of the phytochemical analyses
(Ferric chloride and Shinoda) showed that phenol, flavonoids and flavone existed in the essential oil.
Based on gas chromatography—mass spectrometry results, 19 compounds were identified in Citrus
aurantium essential oil and Linalool (21.29 %) was the major one.The total phenolic content and total
flavonoids content of the essential oil were equal to 41.35 + 0.46 mg GAE/g DM and 2.98 +0.50 mg QE/g
DM respectively. Based on radical Scavenging and p-carotene linoleic acid, the antioxidant potential of
theessential oil was equal to 102.85 + 0.60 pg/ml and 65.60% respectively. The longest and shortest
diameters of the inhibition zone at a concentration of 45 mg/ml pertained toListeria innocua (16.50 +0.66
mm) and Salmonella typhi (9.80 +0.43 mm) respectively. The minimum inhibitory concentration of the
essential oil ranged from 3.125 mg/ml to 100 mg/ml, while its minimum bactericidal/fungicidal
concentration ranged from 3.125 mg/ml to 200 mg/ml. Based on the present research, the antioxidant
potential and antimicrobial activity of Citrus aurantium essential oil were tested on several food-borne
pathogens; thus, it can be used in food products.

Keywords:Citrus aurantium, Pathogenic microorganisms, Microdilution broth, Phytochemical analysis.
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