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Abstract

This study is focused in extraction of essential oils and polyphenolic
compounds of two medicinal plants, namely: Origanum Majorana L and
Cymbopogon choenanthus (collected at the region of Tebbessa during the year
of 2013-2014).The extraction by steam distillation was used to extract the
essential oils, while the maceration method was applied to the polyphenolic
compound. The gas chromatography coupled to mass spectrometry (GC/MS)
was used for the identification of two essential oil composition. However, the
method for colorimetric determination by UV-visible was used for
polyphenolic compounds .The results of the GC/MS analysis showed that the
p-Menth-1-en-4-ol and 6-isopropyl-1-methyl-2-cyclohexen-1-ol are the
most abundant compounds for Origanum Majorana L and Cymbopogon
Schoenanthus respectively and CPG spectrometry used too.
We also studied the antioxidant activity of the two essential oils and
polyphenolic compounds by three methods which are: method DPPH, FRAP
and MP.We also evaluated the antimicrobial activity of the two essential oils
(fraction extracted by n-butanol), where several types of bacteria were tested.
The results of antimicrobial Test showed remarkable effectiveness of the two
essential oils for the tested bacteria.

Key words : GC/MS, essential oils, Origanum Majorana L, Cymbopogon
choenanthus, Hydrodistillation, polyphenolic compounds, antioxidant activity,
antimicrobial activity, Tebbessa.
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Abstract

This study is focused in extraction of essential oils and polyphenolic compounds of
two medicinal plants, namely: Origanum Majorana L and Cymbopogon choenanthus
(collected at the region of Tebbessa during the year of 2013-2014).The extraction by
steam distillation was used to extract the essential oils, while the maceration method
was applied to the polyphenolic compound. The gas chromatography coupled to
mass spectrometry (GC/MS) was used for the identification of two essential oil
composition. However, the method for colorimetric determination by UV-visible was
used for polyphenolic compounds .The results of the GC/MS analysis showed that
the p-Menth-1-en-4-ol and  6-isopropyl-1-methyl-2-cyclohexen-1-ol are the most
abundant compounds for Origanum Majorana L and Cymbopogon Schoenanthus
respectively.

We also studied the antioxidant activity of the two essential oils and polyphenolic
compounds by three methods which are: method DPPH, FRAP and MP.We also
evaluated the antimicrobial activity of the two essential oils (fraction extracted by n-
butanol), where several types of bacteria were tested.

The results of antimicrobial Test showed remarkable effectiveness of the two
essential oils for the tested bacteria.

Key words : GC/MS, essential oils, Origanum Majorana L, Cymbopogon
choenanthus, Hydrodistillation, polyphenolic compounds, antioxidant activity,
antimicrobial activity, Tebbessa.
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) Wihegles K ael Camy il (pded i)l bl aal paa3 ) (Rodano MU, Italy
Syl s p—Menth—1-en—-4-ol Syl g S Alite oty S 20 st ) iyl
lbe oS &islite oty Spe 21 33 ) ool LAY ) Wale il S Wl (%21 sy pusiil
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b A el Alladl (e Adbiae 3halie 8 Qi) Al wlal) sl clisSe dilas o
Ol Wy a5 [37] (Carvacrol 77%) o8 owla¥) G o<all i) (& Diad b (<l
Linalool & wla¥) os&all lasld a4 [39] [38] 1,8—cineole (33.5-50.9 %) o\& ulu)
Terpinen—4-ol (20.0-55.1%) s wlu¥) (&l yjaa 5 Wil 44 [40] (15.5-37.8 %)
[44] [43] y-Terpinene (0.5-14.1%) s oY) oSl I8 jadl 5 Wildl a5 [42] [41]
Gl b oS4l W ([45] p-Cymene (0.0-11.3 %) s la¥) el oS Jailse A
OS] (Sal seshall b Mie Cypelal a8 allall (e dilide Bhlie 8 AN dial ull)
s [47] Piperitone (42%) s Y1 oSl 8 5ulilis )50 85 [46] Piperitone (68%)
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Akl cladial) g dgdal) el JY) Juaill
ad ) Jada¥) &) (min) S yall %
01 8.63 2-Carene 07
02 9.00 a-phellandrene 03
03 9.44 p-Mentha-1,4(8)-diene 01
04 9.89 p-Cymene 02
05 10.02 d-Limonene 05
06 10.16 B-phellandrene 05
07 15.40 4-1sopropyl-1-methyl-2-cyclohexen-1-ol, (Cis) 15
08 16.49 4-1sopropyl-1-methyl-2-cyclohexen-1-ol, (Trans) 13
09 16.76 Camphor{1R, 4R} 01
10 19.65 p-Menth-1-en-3-ol, cis 08
11 20.51 p-Menth-1-en-3-ol, trans 09
12 22.23 p-Menth-4(8)-en-3-one 02
13 23.30 p-Menth-1-en-3-one 01
14 25.69 Carvacrol 01
15 31.11 Cyclohexene, 2,4-diisopropenyl-1-methyl-1-vinyl-(1S, 2R, 4R) 03
16 32.86 6-Chamigrene 01
17 37.22 Isolongifolan-8-ol 02
18 38.73 y-Cadinene 02
19 41.09 Cyclohexanemethanol, 4ethylene-a,a, 4-trimethyl-3-(1-methylethenyl)-, [IR(1 a, 3 o, 4p)]- | 10
20 47.18 2-Naphtalenemethanol, decahydro-a, o, 4a-trimethyl-8-methylene-, [2R(2 a, 4a a, 8aB)]- | 09
21 57.47 1,7,7-Trimethylbicyclo(2,2,1)-hept-2-yl 3-methylenecyclopentacarboxylate <1
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a2l Jasial¥) gaj (min) S yall %
01 7.59 B-phellandrene 06
02 9.45 a-Terpinene 15
03 11.67 t-Terpinene 19
04 12.16 4-1sopropogenyl-1-methylcyclohexanol 03
05 12.80 p-Mentha-1,4(8)-diene 05
06 13.90 Terpineol (cis) 11
07 15.16 4-1sopropyl-1 methyl-2-cyclohexen-1-ol 01
08 16.76 Camphor{1R, 4R} 03
09 18.64 p-Menth-1-en-4-ol, (R) 21
10 19.58 p-Menth-1-en-8-ol, (S) 08
11 20.32 p-Menth-1-en-3-ol trans 01
12 22.49 Acetic acid linalool ester 01
13 24.78 Bornyl acetate <1
14 25.69 p-Menth-1-en-4-ol acetate 01
15 32.88 Caryophyllene 01
16 37.57 0-Menth-8-ene, 4-isopropylidene-1-vinyl <1
17 38.39 1,5-Heptadiene, 6-methyl-2-(4-methyl-3-cyclohexen-1-yl)-, (S) <1
18 42.56 Spathulenol <1
19 44.01 Carotol <1
20 47.79 Ar-Tumenone <1
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(5) &l g€l el dnalls 138 %24.99 Ay iyl S)all 0 camphene hydrate <l
s ethyl octanoate «Sydl eie  (15)dsaadl €5e 91 waas & a8 éila jedd danally Wil o
Sy 88 aaai M sal LAN) ) Wahe by S Lok (6)JSal %22.33 Loty syl (S5l
e dpaalls s (7)JREN %27 s linalool il cSHall e o8 (16)dsaad) 43 5liie oy
el lgie S (17)dsand) Asliie canty S50 64 a5 5 a8 dila el dpally Ll ¢ S
Gy S0 860 waad 3 28 e el Anall 5 o(8) IR %26.14 A linalool sa )
(9)Jsa % 14.23 4y beta-ionone sa iyl CSyall L I8 (18)Jsandl a5l

Chromatographe Chromapack CP9002

Détecteur FID (Detecteur & lonisation de Flamme)
Colonne DB-5 : 30m 0.25mm

Phase stationnaire Apolaire avec 0.25pm d’épaisseur de film
Gaz Vecteur Azote 1ml/min

Mode d’injection En split 1/50

Température d’injection 250°C

Programation de temperature | 50°C (3min) a2/min gusqu’a 250°C 10min

CPG jla ailas (18)ds

Agaladd) @930 Aibaarshl JA 213 |
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- [51-49] IS0 sl Andla e Jibs Aale diiay @il 138 Janys Cupll 53554l

ALS 4400 ¢l 5. [45] (AFNOR NET 60-204) Juxe (385 Llee duaseal) dad Guad 2y
Jlaall pilad ¢yl Jsidll CalilS (g culplad dla) o5 (LSl e 10MI & ol 00 0.29 Ly
paa Jandgedaladll 4dais ) Jsadll S (0.0IN) 4l Jsasll KOH asuilisll a0y ne
- M) 3ac al)

LA Al (pe A genl) dad Cavenyy
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0.60 0.45 0.48 0.70 353 yall
0.851 0.850 0.841 0.837 p20
1.452 1.450 1.460 1.465 n?
1.00 1.08 1.15 1.12 IA
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IK | produits % IK produits
0.87 867 | Hexanol 0.90 | 1300 | Ascaridole
0.65 | 878 | 1,2-Dimethylpyrrole 0.38 | 1320 | (E,2)-2,4-decadienal
0.14 890 | 1,3,5-cyclooctatriene 0.07 | 1332 | Piperitol acetate
0.07 | 902 | 3-methylthiopropanal 0.09 | 1339 |Elemene
0.03 936 | a-Pinene 0.10 | 1351 | Cubebene
142 | 960 | 5-methylfurfural 0.14 | 1357 | Octadecanal
1.21 975 | 5-methyl-2-furanthiol 0.07 | 1367 | Furfuryl hexanoate
6.20 | 993 | (E,E)-2,4-nonadiena 0.02 | 1370 | undecanol
6.35 | 1003 | octanal 0.06 | 1374 | Copaene
5.01 | 1008 | Phellandrene 0.09 | 1385 |Isocomene
0.05 | 1019 | a -Terpinene 0.12 | 1392 | Damascone <(E)-alpha->
0.05 | 1031 | limonene 0.09 | 1402 | Caryophyllene <(2)->
11.09 | 1044 | phenylacetaldehyde 0.10 | 1408 | Cedrene
2.00 | 1052 | citral methyl acetal 1.88 | 1414 | Ambrinol
0.05 | 1057 | Benzene Methanol 0.17 | 1422 | alpha-ionone
291 | 1076 | Benzyl formate 0.39 | 1433 | Ambrinol
6.86 | 1089 | 2,3-diethylpyrazine 0.14 | 1445 | Citronellyl propanoate
0.04 | 1102 | linalool 0.03 | 1448 | Isoeugenol <(E)->
1.64 | 1108 | (E,E)-2,4-octadienal 0.57 | 1457 | Aromadenrane
0.06 | 1116 | 2-phenylethanol 0.17 | 1463 | Aromadenrene
1.13 | 1119 | 2-formyl-5-methylthiophene 0.08 | 1466 | Caryophyllene <9-epi-(E)->
0.07 | 1123 | Chrysanthenone 0.07 | 1471 | Terpinyl isobutyrate
0.11 | 1125 | 2-formyl-3-methylthiophene 0.03 | 1477 | 4-pentylbenzaldehyde
0.07 | 1127 | 2-ethylhexanoic acid 0.30 | 1484 | Curcumene
0.11 | 1130 | Ocimene <allo-> 0.07 | 1490 |Isomethyl lactate
0.07 | 1133 | Cresol acetate 0.08 | 1493 | Indipone
0.04 | 1136 | 2-propylthiazolidine 0.12 | 1497 | 2-tridecanone
0.04 | 1149 | camphene hydrate 0.54 | 1510 | Lavandulyisovalerate
0.14 | 1155 | citronellal 0.07 | 1590 | Copaen-4-alpha-ol
24.99 | 1158 | Dihydroterpineol 0.19 | 1604 | lIsoamyl nerolate
5.51 | 1162 | chrysanthenole 0.47 | 1613 | tetradecanal
0.18 | 1168 | Cresol acetate 0.14 | 1629 | Acorenol
0.50 | 1169 | 2-butyl-4-methylthiazole 0.22 | 1645 | Amyl cinnamaldehyde <(Z)->
0.04 | 1175 | 4-ethylbenzaldehyde 0.53 | 1651 | isopentanoic acid
0.07 | 1183 | octanoic acid 0.41 | 1659 | Curzerenone
0.13 | 1191 | 2-isobutyl-4,5-dimethylthiazole | 1.35| 1673 | Isobornyl isobutyrate <8-hydroxy->
0.36 | 1198 | alpha terpineol 0.22 | 1695 | 2-pentadecanone
2.12 | 1252 | Anis aldehyde
0.47 | 1276 | Carvone oxide
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Produits % | Produits IK
0.03 | 933 | 2-methylthiazolidine 0.37 | 2-dodecanone 1398
0.04 | 947 | Citronellene 0.07 | Ambrinol 1415
0.08 | 991 | (E,E)-2,4-nonadiena 0.06 | alpha-ionone 1422
11.54 | 1003 | octanal 0.06 | Cymene <2,5-dimethoxy-para-> 1425
0.50 | 1005 | (Z2)-3-hexenyl acetate 0.03 | lonone 1427
0.15 | 1017 | 4-ethyl-5-methylthiazole 0.06 | Ambrinol 1434
1.12 | 1024 | Menthene <1-para-> 0.03 | Cedrane 1438
1.11 | 1030 | limonene 0.05 | Citronellyl propanoate 1444
0.09 | 1038 | p-cymene 0.06 | Himachalene 1447
0.04 | 1049 | 2-isobutylthiazole 0.10 | Isoeugenol <(E)-> 1449
0.03 | 1059 | (E)-2-octenal 0.13 | Geranyl acetone 1452
0.10 | 1089 | 2-hexylfuran 0.14 | Humulene 1454
0.03 | 1101 | linalool 0.23 | Aromadendrane 1457
0.16 | 1109 | (E,E)-2,4-octadienal 0.24 | Aromadendrene 1460
15.36 | 1116 | 2-phenylethanol 0.21 | Caryophyllene <9-epi-(E)-> 1468
0.07 | 1118 | 2-formyl-5-methylthiophene 0.32 | Terpinyl isobutyrate 1472
9.73 | 1126 | 2-formyl-3-methylthiophene 0.10 | 4-pentylbenzaldehyde 1475
0.03 | 1130 | Ocimene 6.92 | Phenyl ethyl 3-methyl butanoate 1488
0.05 | 1139 | Pinocarveol 0.08 | Isomethyl lactate 1491
0.08 | 1140 | Verbenol 0.04 | Indipone 1494
0.08 | 1146 | isopulegol 0.05 | 2-tridecanone 1497
0.33 | 1152 | 2-acetyl-5-methylthiophene 0.12 | Calamenene 1521
1.11 | 1155 | citronellal 0.28 | Thymohydro quinone 1553
3.52 | 1159 | Dihydroterpineol 0.08 | Isoamyl nerolate 1604
0.13 | 1162 | chrysanthenole 0.04 | butanoic acid 1609
4.95 | 1166 | Lavandulol 0.39 | tetradecanal 1614
0.23 | 1173 | Menthol 0.60 | Acorenol 1629
0.53 | 1179 | 2-propyl-4,5-dimethylthiazole 1.84 | Cadinol 1641
0.04 | 1183 | octanoic acid 0.94 | Amyl cinnamaldehyde <(2)-> 1645
0.06 | 1186 | 2-methoxy-3-isobutylpyrazine 0.76 | isopentanoic acid 1652
0.06 | 1189 | methyl salicylate 3.23 | Lyral 1661
22.83 | 1195 | ethyl octanoate 2.79 | Turmerone 1665
0.04 | 1199 | alpha terpineol 0.90 | Isocedranol <5-> 1669
0.09 | 1207 | tetradecanal 0.04 | Tetradecanol 1676
0.28 | 1227 | nerol 0.09 | Muurol-5-en-4-one 1681
0.07 | 1265 | ethyl salicylate 0.03 | 2-pentadecanone 1695
0.04 | 1290 | Thymol 0.15 | Santalol <(Z)-beta-> 1707
0.20 | 1305 | undecanal 0.05 | Nuciferol <(Z2)-> 1729
0.08 | 1320 | (E,Z2)-2,4-decadienal 0.08 | Santalol acetate <(Z)-beta-> 1823
0.05 | 1323 | Methyl geranate 0.03 | Isoamyl dodecanoate 1844
0.07 | 1327 | methyl decanoate 0.03 | Laneol acetate <(2)-> 1858
0.04 | 1338 | Verbanol acetate 0.04 | Nonadecane 1898
0.02 | 1355 | Thymol acetate 0.07 | 6,10,14-trimethyl-5,9,13-pentadecatrien-2-one | 1910
0.05 | 1362 | Eugenol 0.16 | isophytol 1943
0.04 | 1388 | (E)-2-hexenyl hexanoate
0.07 | 1391 | ethyl decanoate
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“ 3.79 | 834 | methyl pentanoate 0.13 | 1329 | nerol
0.20 | 865 | Hexanol 0.19 | 1334 | Phenyl pentan-3-one <1->
0.07 | 932 | 2-methylthiazolidine 0.37 | 1353 | Thymol acetate
0.88 | 972 | heptanol 0.10 | 1368 | decanol
0.06 | 975 | 5-methyl-2-furanthiol 0.66 | 1378 | Methyl cinnamate
0.34 | 991 | (E,E)-2,4-nonadiena 0.11 | 1387 | (E)-2-hexenyl hexanoate
0.08 | 1001 | 2-ethyl-3-methylpyrazine 1.22 | 1397 | 2-dodecanone
0.06 | 1008 | 2-ethyl-6-methylpyrazine 0.60 | 1409 | Cedrene
0.07 | 1016 | 4-ethyl-5-methylthiazole 0.08 | 1414 | dodecanal
0.85 | 1024 | Cymene 0.57 | 1422 | alpha-ionone
0.43 | 1028 | limonene 0.16 | 1435 | Nerone
0.94 | 1059 | isophorone 0.21 | 1439 | Cedrane
0.40 | 1068 | 2-butylthiophene 0.10 | 1446 | Citronellyl propanoate
1.23 | 1073 | 3-tetradecene 0.10 | 1452 | Geranyl acetone
0.39 | 1090 | 2,3-diethylpyrazine 0.42 | 1454 | Humulene
0.29 | 1103 | Thujone 0.16 | 1457 | Aromadendrane
27.71 | 1104 | linalool 0.31 | 1461 | Aromadendrene

0.60 | 1109 | Phellandrene 0.35 | 1464 | Decalactone
0.17 | 1114 | 2,6-dimethylcyclohexanol 0.15 | 1467 | Caryophyllene <9-epi-(E)->
2.16 | 1116 | 2-phenylethanol 0.35 | 1472 | Terpinyl isobutyrate
0.09 | 1120 | Pinan-2-ol 0.27 | 1475 | 4-pentylbenzaldehyde
0.27 | 1125 | 2-formyl-3-methylthiophene 0.06 | 1486 | lonone
1.83 | 1127 | 2-ethylhexanoic acid 3.15 | 1489 | Phenyl ethyl 3-methyl butanoate
3.05 | 1130 | Ocimene 0.11 | 1491 | (E)-9-octadecene
0.12 | 1133 | Limonene oxide 0.09 | 1493 | Indipone
0.24 | 1138 | 2-propylthiazolidine 0.07 | 1496 | 2-tridecanone
0.18 | 1140 | Verbinol 0.08 | 1498 | Himachalene
3.56 | 1147 | Isopulegol 0.06 | 1516 | tridecanal
4.55 | 1151 | 2-acetyl-5-methylthiophene 0.21 | 1549 | Occidentalol
0.68 | 1155 | (E,Z)-2,6-nonadienal 0.89 | 1601 | hexadecane
1.15 | 1158 | Dihydroterpineol 0.06 | 1613 | Cedrol
0.69 | 1161 | chrysanthenole 0.29 | 1617 | tetradecanal
0.07 | 1165 | Lavandulol 0.09 | 1626 | Cubenol <1-epi->
1.43 | 1168 | pentylbenzene 1.04 | 1640 | Cadinol
0.12 | 1171 | Menthol 0.96 | 1644 | Occidentalol
0.17 | 1177 | Terpin-4-ol 0.88 | 1650 | Isoamyl geranate
0.72 | 1180 | 2-propyl-4,5-dimethylthiazole 0.86 | 1659 | Curzerenone
0.08 | 1182 | octanoic acid 1.89 | 1662 | Lyral
0.28 | 1185 | 2-methoxy-3-isobutylpyrazine 2.32 | 1667 | Citronellyl tiglate <(E)->
0.21 | 1194 | ethyl octanoate 0.88 | 1681 | Muurol-5-en-4-one
8.20 | 1220 | geraniol 0.25 | 1691 | 2-pentadecanone
5.03 | 1263 | Dec-9-en-1-ol 0.40 | 1695 | 2-pentadecanone
0.24 | 1280 | 3-acetyl-2,5-dimethylthiophene 0.14 | 1699 | Heptadecane
0.91 | 1303 | 2-undecanone
0.43 | 1323 | Methyl geranate
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