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Abstract:  
 

The chemical and analgesic comparison of essential oils o
Congo was investigated. The Chemical analysis wa carried out  by u
the two essential oils while acetic acid-induced writhings, hot plate 
activity. The results showed that the two essential oils exhibite
writhings, however, the essential oil of Benin induced more significa
specie showed more effect in the tail flick test. These observations
quantitative differences observed between the constituents of the two
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Introduction 
 

  Cymbopogon nardus (C. nardus) (L) Rendle, a Poaceae
(Konwar and Gohain, 1999)  and for perfemury (Furukawa, 1918). 
rheumatism and other uses in the treatment of fever, intestinal parasi
produced a yellow essential oil which present some pharmacolo
repellent against mosquito (Ansari and Razdan, 1995; Ranaweera a
analgesic effect and  African comparative study of chemical compo
present study is to compare the chemical and analgesic properties o
of Congo.  
 
Material and Methods 
Plant material 
 
 Leaves of C. nardus collected from Loufoulakari, Br
from Cotonou (Benin) with voucher number Kami 1501 were bota
Ressources Végétales (CERVE) of Brazzaville (Congo). 
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 C. nardus leaves of Benin and Congo were subjected to hydrodistillation to obtain essential oils. The 
components of these two essential oils were identified by GC/MS by direct comparison with reported spectra or by 
comparison with authentic compounds (Von Sidow et al., 1970; Jennings and Shibamoto, 1980; Nasada, 1980; 
Adams, 1989; Mc Lafferty and Staufer, 1989; Kondojoyan and Berdague, 1996). 
 
Animals 
 
 Male and female BALB/C mice, 2-3 months old, were used for all experiments. Animals were maintained at 
22-24 °C with a 12 h light-dark cycle. They were allowed to standard laboratory feed and water ad libitum. For 
experiments, five mice were used by group. the experimental procedures were carried out in accordance of the 
ethical guidelines for investigations of experimental pain in conscious animals ( Zimmermann, 1983” 
 
 Pharmacological tests 
    
 Mice were orally administered with the essential oil (1-12 ml/kg) and were macroscopically observed 
for 6 h. Mortality in each group was observed for 24 h (Lorke, 1983). 
 
 Effect on acetic acid induced writhings 
 

Analgesic activities of essential oils of C. nardus obtained from Benin and Congo were studied according to 
Koster et al. (1959). Six groups of mice were used. The first group (control) received orally distilled water 5 ml/kg. 
The third and fourth groups were administered emulsion of essential oil from Benin  at doses of 2 and 4 ml/kg 
respectively while the fourth  and fifth groups were administered essential oil of  C. nardus obtained from Congo at 
doses of 2 and 4 ml/kg  respectively. All the doses were administered orally.. The sixth group served as positive 
control group and were administered paracetamol (50 mg/kg, orally). 1 h after drugs administration, acetic acid 
0.6%, 10ml/kg was injected intraperitoneally and the writhings exhibited by each animal were counted for 10min, 
beginning 10min after acetic acid injection. 
 
Effect on hot plate test 
 
             The method of Hikino et al. (1985) was used with slight modification. Mice was placed on a hot plate 
(56±1°C) and the reaction time (delay to lick the paw) to thermal stimulus was observed with a cut off time of 60 s. 
Essential oils  (2 and 4 ml/kg, orally), morphine (Muscotin®,  2 mg/kg, orally) and distilled water (0.5 ml/kg, orally) 
were administered 1 h before the test. 
 
Effect on tail flick test 
 
            Tail of mice was placed in hot water (56 ± 1°C) and the reaction time (delay of the withdrawal of tail) 
(Parimala et al., 2003) to thermal stimulus was observed with a cut off time of 10 s 1 hour after administration of 
products as stated in the hot plate test. 
 
Statistical analysis 
 
               Results were expressed as mean ± S. E. M. Student’s t - test was used to analyse significance of the results. 
 
 
Results 
Chemical study  
  
                     The results of chemical analysis of the essential oils of C. Nardus of Benin and Congo are presented in  
 
 
Table 1. The more important constituents are monoterpenes (more than 91% in essential oil of Congo and   86% in 
those of Benin) represented by citronellal and geraniol (respectively 41.3 and 23% in essential oil of Benin versus 
37.5 and 29.4 % in those of Congo. These monoterpenes are associated with their acetates (4.4 and 1.7 in essence of 
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Benin versus 1.5 and 1.8% for sample of Congo). Oxygen containing compounds were also abundant and are 
adjoining 90% of total essences. The proportions of aldehydes are high (40% in average). Some sesquiterpenes are 
present in these preparations , represented by α- farnesene (1.5%) and elemol (4.8%) in specie of Benin and by β-
elemene (1.5%), trans-β-caryophyllene (2.5%)  and δ-cadinene for congolese essential oil. Hydrocarbons (myrcene  
and limonene exclusively) represents only 3%. 
 
 
Table 1:   Chemical constituents of essential oils of  Cymbopogon nardus of Benin and Congo 
 

Perccentage Order 
number 

 
Retention 

indice 
Constituents Benin Congo 

01 991 myrcene - 0.1 
02 1029 limonene 3.1 2.9 
03 1110 linalol* 0.6 0.9 
04 1150 isopulegol* - 0.1 
05 1155 citronnellal** 41.3 37.5 
06 1226 nerol* - 0.2 
07 1235 citronnellol* 9.2 7.5 
08 1247 neral** - 0.7 
09 1260 geraniol* 23.4 29.4 
10 1283 geranial** 2.1 1.2 
11 1360  citronnellyle* acetate 4.4 1.5 
12 1360 eugenol - 8.1 
13 1387 geranyle* acetate 1.7 1.8 
14 1400 �-elemene - 1.5 
15 1427 trans-�-caryophyllene - 2.5 
16 1487 germacrene D 0.5 - 
17 1500 bicyclogermacrene 0.4 - 
18 1506 �-farnesene 1.5 - 
19 1520 �-cadinene - 1.1 
20 1543 elemol* 4.8 - 
21 1576 D-germacrene-4-ol* 1.3 - 
22 1616 �-eudesmol* 0.3 - 
23 1636 �-cadinol* 0.4 - 
24 1640 �-cadinol* 0.3 - 
25 1725 trans farnesol* 0.9 - 

 
Total identified compounds : 
Monoterpenic compounds : 
Sesquiterpenic compounds : 
* Oxygen contained compounds : 
** Identified aldehydes 
 

 
96.2 
85.8 
10.4 
90.7 
43.4 

 
97.0 
91.9 

5.1 
88.9 
39.4 

 
 

 Constituents are classified according to their elution order on DB-5  
 
 
 
 
 
 
Table 2:  Effect on essential oils of C. nardus on acetic acid-induced writhing in mice 
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Treatment Dose (p.o.) Number of writhings Inhibition (%) 
Control (distilled water)     0.5 ml/kg           57.60 ± 1.60 - 
EOCNB 2 ml/kg 

4 ml/kg 
34.00 ± 2.02* 
30.20 ± 1.32*               

 

40.97 
47.56 

EOCNC 2 ml/kg 
4 ml/kg 

36.20 ± 0.73* 
28.00 ± 1.48*          

37.15 
51.38 

Paracetamol 50 mg/kg 20.60 ± 2.03* 64.23 
 
aValues are mean ± S.E.M;  n =5; *P <0.001 vs control, student’s  t-test;  
EOCNB: Essential oil  of C. nardus ;  EOCNC: Essential oil  of  C. Congo 
 
 
Table3: Effect on essential oils of C. nardus on time reaction in hot plate test 
 

 
Treatment Dose (p.o.) Reaction time (sec) 

Control (distilled water) 0.5 ml/kg 3.80 ± 0.37 
EOCNB 2 ml/kg 

4 ml/kg 
35.80 ± 5.97* 
46.60 ± 5.02* 

 
EOCNC 2 ml/kg 

4 ml/kg 
31.60 ± 1.43* 
38.00 ± 4.39* 

Morphine 2 mg/kg 59.60 ± 4.00* 
 
a Values are mean  ± S.E.M; n=5; *p< 0.05 vs control, student’s t-test ;  
 EOCNB: Essential oil  of C. nardus ;  EOCNC: Essential oil  of  C. Congo 
 
 
 Table 4: Effect of essential oils of C. nardus on reaction time in tail flick test 

 
Treatment Dose(p.o) Reaction time (sec) 

Control (distilled water) 0.5 ml/kg 1.80 ± 0.37 
EOCNB 2 ml/kg 

4 ml/kg 
2.80 ± 0.37#

2.80 ± 0.73#

 
EOCNC 2 ml/kg 

4 ml/kg 
3.53 ± 0.73#

  6.20 ± 0.91** 
Morphine 2 mg/kg    6.20 ± 0.66#

 
 a Values are mean  ± S.E.M; n=5;  #p< 0.05 ,   **p< 0.001    
EOCNB: Essential oil  of C. nardus ;  EOCNC: Essential oil  of  C. Congo 
 
Acute toxicity 
 
  There was no toxic effect observed with the two essential oils until the dose level of 12 ml/kg. 
  
Effect of essential oils of C.  nardus of Benin and Congo on acetic acid- induced writhings 
 
 As shown in Table 2, essential oils of C. nardus of Benin and Congo exhibited comparable analgesic 
activities on acetic acid-induced writhings in mice. These effects were dose-dependent for each essential oil. 
However, it was less than that of the positive control product and paracetamol. 
 
E ffect of essential oils of C.  nardus of  Benin and Congo on hot plate test 
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 The two essential oils increased significantly the reaction time in the hot plate test (Table 3). The most 
significant effect was observed with the dose of 4 ml/kg of essential oil of Benin even though it was less than that of 
morphine at the dose of 2 mg/kg. 
 
E ffect of essential oils of C. nardus of Benin and Congo on tail flick test 
 
 Table 4 shows the effects of essential oils on reaction time in the tail flick test. There was a significant 
and dose-dependent activity of essential oil of C. nardus of Congo. The dose of 4 ml/kg showed the same effect as 
that of the reference drug (morphine). However, the slight analgesic effect of essential oil of Benin, which was 
observed only at the high dose used (4 ml/kg), was less than that of Congolese specimen at the dose of 2 ml/kg. 
 
Discussion 
 

The two essential oils studied present some qualitative and quantitative chemical differences by the nature 
of the identified constituents. For  example, eugenol is  present in Congolese specie (8.1%) but this compound is 
absent in the sample of Benin; elemol is identified in Beninese specie (4.1 %) but  it is absent in those of Congo. The 
nature of the most important compounds  identified shows that  these essences are similar to those of Bangladesh 
(Nigam and Datta, 1973; Manzoor-I-Khuda et al., 1984) but, different from those of Zimbabwe (Moody et al., 1995) 
which is rich in geraniol (29.5%) and geraniol formate (8.8%). Essentials oils of C.nardus of Benin and Congo are 
well tolerated and these results confirm the safety of this preparation as earlier reported (Der Marderosian et al., 
2004).  Literature survey on analgesic effect of C. nardus is poor.  The three analgesic tests used show that the two 
essential oils possess analgesic activity. In acetic acid-induced writhings and hot plate tests, the two essential oils 
exhibited comparable dose-dependant activity. However, as shown in the hot plate test, a more significant effect was 
observed with essential oil of Benin while the Congolese preparation was more effective in the tail flick method. 
These observations could be explained on the basis of some qualitative and/or quantitative differences observed 
between the constituents of the two preparations.  
 
Conclusion  
 
 These results confirm the analgesic properties of C.nardus as used ethnomedically . 
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