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No Name RT (min)  Area%
1 o-Pinene 5.8 8.31
2 Camphene 6.3 0.49
3 Sabinene 6.9 3.36
4 B-Pinene 7.2 10.52
5 Para_Cymene 74 2.77
6 a-Phellandrene 7.9 5.37
7 §-3-Carene 8.1 20.69
8 a-Terpinene 8.4 0.34
9 Myrcene 8.6 1.56
10 Limonene 8.7 18.00
11 Para-Mentha-2,4(8)-diene 8.8 0.12
12 y-TerPinene 9.0 0.06
13 1,8-Cineole 9.2 0.09
14 (2)- B-Ocimene 9.6 0.19
15 (E)- B-Ocimene 10.2 0.05
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16 Cis-Sabinene hydrate 10.5 0.31
17 Terpinolene 10.9 1.01
18 Terpinene-4-ol 115 0.44
19 1,3,8-Para-Menthatriene 11.8 0.01
20 Camphor 134 0.05
21 Ethyl 6,9,12-hexadecatrienoate 14.4 0.23
22 Cumin aldehyde 15.6 0.16
23 a-Terpineol 16.9 0.11
24 5-Elemene 211 2.03
25 a-Copaene 21.7 0.11
26 B-Elemene 22.3 0.53
27 a-Cubebene 23.3 0.66
28 a-Gurjunene 24.5 0.05
29 Caryophyllene 24.8 17.90
30 Germacrene D 25.3 0.21
31 a-Guaiene 25.6 1.29
32 a-Selinene 26.7 0.18
33 a-Humulene 27.2 0.92
34 B-Selinene 27.6 0.70
35 a-Muurolene 27.9 0.04
36 Piperidine, 1-(1-oxo-3-phenyl-2-propenyl)- 28.0 0.18
37 y-Cadinene 28.3 0.03
38 §-Cadinene 28.5 0.04
39 Caryophyllene oxide 28.7 0.40
40 Spathulenol 30.1 0.13
41 B-Bisabolene 30.9 0.07
42 8-Amorphene 31.0 0.29
43 Total 100
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Abstract:

The present study aimed to investigate the chemical composition of black pepper (Piper nigrum)
aqueous-alcoholic extract and focus on its possible anti-biofilm activity against the two bacteria
Bacillus subtilis and Pseudomonas aeruginosa in vitro and in simulated conditions of the food model.
Chemical analysis was used to identify the chemical composition of black pepper extract by mass
spectrometry gas chromatography (GC - MS). The anti-biofilm activity of black pepper was measured
using an automatic ELISA reader at 570 nm wavelength. The GC - MS analysis results indicated that
the major compounds in black pepper extract include &8-3-Carene (20.69%), Limonene (18%),
Caryophyllene (17.90%) and B-Pinene (10.52%). According to the results in this study, black pepper
aqueous- alcoholic extract with a 50% concentration had the highest effect in preventing the biofilm
formation of both bacteria In addition, there was no significant difference between black pepper
extract (50%) and peracetic acid 0/5% in the antibiofilm activity. There was also no significant
difference in the type of bacterial growth media (TSB culture and fish extract) on bacterial biofilm
formation in the presence of black pepper extract.

Keywords: Biofilm, Aqueous-alcoholic extracts of black pepper, Bacillus subtilisc Pseudomonas

aeruginosa.
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