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Chenopodium album Linn is commonly consumed as vegetable and has been traditionally used for the 
treatment of hepatic disorders and inflammation. Standardization of C. album was carried out by using 
ultraviolet (UV)-spectrophotometer, high performance liquid chromatography (HPLC), Fourier 
transforms near infrared (FT-NIR) and Fourier transform infrared (FTIR). The plant was extracted in 
ethanol and fractionated in ethyl acetate, chloroform, n-butanol and water. The crude extract and its 
fractions were tested in vitro on intestinal smooth muscles of rabbit. The crude extract exhibited a 
dose-dependent increase in relaxation of smooth muscles, starting from 5 mg/ml and maximum effect 
was found at 20 mg/ml (92.86%). All the fractions were administered to rabbit’s intestine at 15 mg/ml 
dose. The ethyl acetate and chloroform fractions of C. album exhibited relaxation of the intestinal 
muscles (43.48 and 51.52%, respectively); whereas, n-butanol fraction of C. album produced strong 
relaxant effect (91.18%). The contractile effect was only observed in aqueous fraction (29.41%). Overall, 
the activity produced by n-butanol fraction was found to be highly significant (by statistical analysis). 
Analgesic effect of the crude extract was carried out by tail flick method in mice. Significant analgesic 
effect was observed at 500 mg/kg dose from 30 min up till 210 min.  
 
Key words: Chenopodium album Linn, high performance liquid chromatography (HPLC), Fourier transform 
infrared (FTIR), Fourier transforms near infrared (FT-NIR) smooth muscles, analgesic activity. 

 
 
INTRODUCTION 
 
Chenopodium album Linn (family: Chenopodiaceae) is 
cultivated in gardens and agricultural land; it is 
distributed all over South East Asia. It is found in areas 
around Mumbai, Kashmir, Sikkim and throughout 
Pakistan (Baquer et al., 1989). C. album is commonly 
called  ‘white  goose  foot’,  whereas in Pakistan’s local  
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language, it is called ‘Bathua’, which is a vegetable and 
consumed as a food product (Nadkarni, 1976). 

The important constituents present in the plant that 
contribute to its nutritional value and pharmacological 
effects include, flavanols (Bylka and Kowalewski, 
1997), carotene (Greca et al., 2004), vitamins A and C 
(Aliotta and Pollio, 1981), minerals including potash 
salts (Dahot and Soomro, 1997), and amides (Bernard 
et al., 1983). 

The plant has laxative properties, it is also used in 
hepatic disorder and conditions due to enlarged spleen  
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(Baquer et al., 1989; Nadkarni, 1976). It is used as 
diuretic, febrifuge, emollient for throat and chest, 
nutritive and thirst quenching agent (Khan et al., 1997). 
Methanolic extract of the plant has shown to produce 
significant anthelmentic activity (Jabbar et al., 2007). 
The seed extract of C. album has been reported to 
produce significant spermicidal activity (Kumar et al., 
2007; Kumar et al., 2011). The plant extract has also 
been identified to contain free radical scavenging 
activity and might have some use in cancer treatment 
(Kumar and Kumar, 2009). The plant seeds have been 
used as an article of food in regions of South East Asia 
for a long time.  

Dai et al. (2002) studied the anti-inflammatory 
activity of C. album. In the study, antipruritic effect of 
the plant extract was examined in mice and the 
authors concluded that the plant can be used for the 
treatment of cutaneous pruritis. Ethanolic extract of C. 
album has been reported to produce strong analgesic 
activity, when administered in rats (Ibrahim et al., 
2007). The plant has also been reported to produce 
sedative effect (Okuyama et al., 1993). Chenopodium 
chilense has been used traditionally in different parts of 
the world as a remedy for stomache ache; the activity 
of the plant on intestinal smooth muscles has also 
been studied in rats and some spasmolytic activity has 
been observed (Ibironke and Ajiboye, 2007). 

Previous researches have indicated that C. album 
can produce anti-inflammatory and analgesic activity 
(Nedialkova et al., 2009). Some Chenopodium species 
are known to produce spasmolytic effect and C. album 
has often been reported in the folklore to be helpful in 
intestinal pains, but there is lack of scientific research 
to confirm the activity of C. album on smooth muscles.  
The current study was divided into two parts; initially, 
the plant extract was to be standardized by the help of 
analytical techniques including high performance liquid 
chromatography (HPLC) and then the pharmacological 
activity of the plant was to be studied. In the current 
study, the main aim was to establish the anti-
spasmodic activity along with its possible mechanism 
of action and any possible analgesic activity of crude 
extract and fractions of C. album.  
 
 
MATERIALS AND METHODS 

 
Identification of the plant and extraction 

 
C. album Linn was purchased from the local market in Karachi, 
Pakistan. The identification of plant was carried out by Prof. Dr. 
Mansoor Ahmad in the Department of Pharmacognosy at 
University of Karachi. The plant voucher specimens were 
deposited to the Department of Pharmacognosy (No: CA-2-2-
03). The plant parts used for the study were seeds and leaves. 
The plant parts were shade dried at room temperature and then 
ground to powder form. The powdered plant material 0.685 kg 
was soaked in 8 L ethanol for 1 month; the crude extract was 
later filtered and then dried by evaporating ethanol at 40°C in a 
rotary    evaporator   under   reduced   pressure.  The   extraction 

 
 
 
 
process yielded 20.38 g of crude drug.The crude extract was 
later fractionated in ethyl acetate, chloroform, n-butanol and 
water, for further experiments.  
 
 
Standardization of the drug 
 
For the purpose of ultraviolet (UV) spectrophotometry, the 
extract was diluted in ethanol and analyzed by Lambda-20 
Perkin Elmer. Fourier transforms infrared (FTIR) and Fourier 
transform near infrared (FT-NIR) analysis was performed using 
the methods as described by Andreia et al. (2011, 2006), 
respectively. 

HPLC was performed using Agilent 1100 series machine 
(Germany). The crude extract sample was prepared in 0.2 gm/ml 
concentration; water and methanol were used as mobile phase 
in the ratio of 633:367, respectively. The mobile phase was run 

through ODS-C18 column (4.6  250 mm) at 0.7 ml/min. Final 
detection of the eluate was done using UV detector at 225 and 
325 nm (Liu et al., 2004). 
 
 
Smooth muscles study 
 
Rabbits (6 to 7 months old) weighing approximately 1.0 to 1.5 kg 
were purchased from Aga Khan University Hospital, animal 
house in Karachi and were kept at the animal house facility of 
Research Institute of Pharmaceutical Sciences, University of 
Karachi. The animals were sacrificed by a blow on the neck, 
abdomen was opened and intestine was removed. Approval for 
animal sacrifice was acquired from ethical review committee for 
animal handling at Research Institute of Pharmaceutical 
Sciences. The activity of plant extract and its fractions was 
tested on the rabbit intestine mounted on an organ bath 
according to the method described by Ahmad et al. (2012) and 
Anwar et al. (2011). 

The crude plant extracted was administered to the rabbit 
intestine in different concentrations, including 1, 5, 10, 15, 20 
and 25 mg/ml. Similarly, 15 mg/ml each of ethyl acetate, 
chloroform, n-butanol and aqueous fractions of C. album were 
also administered to the isolated rabbit intestine.  
 
 
Analgesic activity testing by tail flick method 
 
The method of Di Stasi et al. (1988) and Ahmad et al. (2011) 
was used for the determination of analgesic activity of crude 
plant extract. Mice were divided into five groups with each group 
containing five animals. Animals kept as control were 
administered with 10 ml/kg of 0.9% NaCl orally while test 
animals were administered plant extracts at 300 and 500 mg/kg 
dose orally. Both standard (diclofenac sodium) and test drug 
(plant extract) were administered orally to the mice and the first 
reading was taken at time zero (0) and then at 30, 60, 90, 120, 
150, 180 and 210 min.  
 
 
Statistical analysis 
 

The data obtained from smooth muscle activity and analgesic 
effect study were statistically analyzed by Student’s t-test (P < 
0.05), using ‘Graphpad software, Quick calcs online calculator 
for scientists’. 
 
 

RESULTS 
 

The   extraction   of  plant  constituents  by  maceration 
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Table 1. Standardization of crude C. album extract. 
 

Peak UV – peaks (nm) FTIR peak (cm
-1

) FT-NIR peak (cm
-1

) HPLC 225 nm (min) HPLC 325 nm (min) 

Peak 1 233.99 3315.21 6861.11 1.907 1.903 

Peak 2 - 2945.65 5791.66 2.331 2.284 

Peak 3 - 1641.30 5194.44 2.899 2.937 

Peak 4 - 1043.47 5805.56 3.355 3.352 

Peak 5 - - - 4458.33 - 
 

The table shows the wavelength and frequency at which UV, FTIR and FT-NIR peaks appeared. The retention time of different 
constituents whose peaks appeared after HPLC are also mentioned. 
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Figure 1. HPLC spectra of C. album: (a), 225 nm; (b), 325 nm. 

 
 

 
yielded 2.97% crude drug, which was used for 
pharmacological studies. The plant extract was 
standardized using UV, FTIR, FT-NIR spectro-
photometry and HPLC; the results obtained are shown 
in Table 1 and Figures 1 and 2. The standardization 
data can be used in the future for the identification of 
this plant. The drug displayed dose-dependent relaxant 
effect; at lower doses slight relaxant effect was 
observed, but the effect is increased with the increase 
in dose. The highest relaxant effect was observed at 
20 mg/kg dose, which was 92.86%, but there was a 
decrease in the relaxant activity at 25 mg/kg dose 
(61.29%). During the analysis of fractions of the plant 
crude extract, ethyl acetate and chloroform fractions 
were observed to produce spasmolytic effect on 
intestinal smooth muscles of the rabbit. The 
spasmolytic effect produced by ethyl acetate and 
chloroform was found to be 43.48 and 51.52%, 
respectively. n -butanol fraction displayed highly signi-
ficant spasmolytic activity that was calculated to be 
91.18%. Aqueous fraction of the plant extract caused 
extract   was   co-administered   with   standard   drugs 

including acetylcholine, adrenaline, histamine and 
atropine to understand the mechanism of action of the 
drug.  

Analgesic activity of the plant extract was tested in 
mice using tail flick method. Significant analgesic effect 
was observed in mice, and when compared with 
diclofenac sodium, which is a well known analgesic 
drug, the plant extract exhibited potent analgesic 
effect. 
 
 
DISCUSSION 
 

C. album Linn crude extract was diluted to 1, 5, 10, 15, 
20 and 25 mg/ml (Table 2). The crude extract pro-
duced biphasic responses in rabbit’s ileum (intestinal 
smooth muscles). At the dose of 1 mg, there was 
negligible relaxant activity whereas at the dose of 5 mg 
initially, there was a relaxant effect that increased till 
20 mg/kg dose (92.86%). The doses of 10, 15 and 20 
mg displayed similar typical effect with the slight 
variation,  whereas,  at  the dose of 25 mg, there was a 
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Figure 2. (a), FTIR spectra of C. album; (b), FT-NIR spectra of C. album. 
 
 
 

Table 2. Dose related response of crude extract of C. album on isolated rabbit’s intestine. 
 

Dose (mg/ml) Control (cm) Treated (cm) Response (%) t- value 

1 0.970 ± 0.0300 0.867 ± 0.0333 10.65 4.232 

5 0.867 ± 0.0333 0.267** ± 0.0333 69.23 14.425 

10 1.033 ± 0.0333 0.200** ± 0.0577 80.65 15.417 

15 0.867 ± 0.0333 0.067** ± 0.0333 92.31 15.839 

20 0.933 ± 0.0333 0.067** ± 0.0667 92.86 11.628 

25 1.033 ± 0.0333 0.400** ± 0.0577 61.29 13.617 
 

The results are expressed in Mean ± S.E.M. *, Significant at p < 0.05; **, highly significant at p < 0.05. 
 
 
 

contraction of the smooth muscles (29.41%). The plant 
significant decrease in the relaxant effect (61.29%) of 
the drug (Table 2). To further elucidate these effects, 
the crude extract was subjected to fractionation. All the 
fractions were administered at the dose of 15 mg/ml. 
The ethyl acetate fraction of C. album caused relaxa-
tion of the intestinal muscles; the chloroform fraction 
also exhibited the same effect, whereas the n-butanol 
fraction of C. album displayed strong relaxing effect. 
Contractile effect was only observed when aqueous 
fraction was tested in rabbit’s intestine. Overall, n-
butanol and aqueous fraction produced significant 
activity on the smooth muscles (Table 3). 

Further, experiments were carried out on the intes-
tinal smooth muscles, by administering fractions of 
crude drug along with the standard drugs including 
acetylcholine, adrenaline, histamine and atropine 
(Figures 3 to 4). 

Figure 3 shows the effect of n-butanol fraction of C. 

album pre-treated with acetylcholine 1  10
-2

 M. The n-
butanol fraction overcame the effect of acetylcholine, it 
neutralized the effect of acetylcholine and normal 
activity of the tissue was restored. Figure 3 also shows 

the effect of n-butanol fraction of C. album when post-

treated with acetylcholine 1  10
-4

 M, histamine 1  10
-2

 

M and adrenaline 1  10
-2

 M. The n-butanol fraction did 
not allow acetylcholine to produce full response when 
administered after the n-butanol fraction. This result 
indicates possible involvement of muscarinic receptors, 
since the drug inhibited acetylcholine and induced 
contraction. The n-butanol fraction did not inhibit the 
effect of histamine significantly. In the case of n- 
butanol fraction of C. album post-treated with 
adrenaline, no cumulative inhibitory effect was 
observed. Figure 4 shows the effect of ethyl acetate 
fraction of C. album on intestinal smooth muscles 

when pre-treated with acetylcholine 1  10
-4 

M and 

post-treated with atropine in 1  10
-2 

M. Treatment of 
the smooth muscles with ethyl acetate fraction, which 
were pretreated with acetylcholine, did not allow 
acetylcholine to produce its full effect and antagonized 
its effect. The effect of ethyl acetate fraction was totally 
inhibited when post-treated with atropine, whereas the 
aqueous fraction antagonized the effect of atropine. In 
Figure 4, no contractile response was seen in the 
aqueous fraction treated with adrenaline. These results  
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Table 3. Effect of different fractions of C. album extract on isolated rabbit’s intestine. 
 

Fraction  Dose (mg/ml) Control (cm) Treated (cm) Response (%) t- value 

Ethyl acetate  15 0.767 ± 0.033 0.433 ± 0.033 43.48 8.485 

Chloroform 15 1.100 ± 0.058 0.533 ± 0.033 51.52 13.883 

n- butanol  15 1.133 ± 0.088 0.100** ± 0.058 91.18 12.090 

Aqueous  15 1.133 ± 0.133 1.467 ± 0.088 -29.41 -5.421 
 

The results are expressed in Mean ± S.E.M. *, Significant at p < 0.05; **, highly significant at p < 0.05. 
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Figure 3. Effect of n-butanol fraction of C. album on rabbit’s intestine pre and post-treated with standard drugs. 
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Figure 4. Effect of aqueous and ethyl acetate fraction of C. album on rabbit’s intestine pre and post-treated with standard drugs. 
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Table 4. Analgesic activity of C. album (showing the tail flick time after treatment with diclofenac sodium and C. album extract at 300 and 500 mg/kg dose). 
 

 Activity 
Time (min) 

0 30 60 90 120 150 180 210 240 

Control 2.98 ± 0.44 1.8 ± 0.37 2.4 ± 0.24 1.8 ± 0.24 2.2 ± 0.20 2.2 ± 0.20 2.2 ± 0.20 2.6 ± 0.24 2.6 ± 0.24 

Diclofenac-Na (50 mg/kg) 1.97 ± 0.13 2.6* ± 0.24 3.6* ± 0.25 4.12** ± 0.10 4.06** ± 0.10 3.3 ± 0.20 2.3 ± 0.20 2.1 ± 0.10 2.1 ± 0.10 

Treated (300mg/kg) 1.2 ± 0.20 2.70 ± 0.20 3 ± 0.16 3.6* ± 0.24 3.9* ± 0.24 3.5* ± 0.22 3.4* ± 0.24 2.6 ± 0.19 2.2 ± 0.20 

Treated (500 mg/kg) 1.4 ± 0.24 4.4** ± 0.24 4.6** ± 0.24 4.4** ± 0.24 4.2** ± 0.20 3.8* ± 0.20 3.7* ± 0.20 4.7** ± 0.30 3.4* ± 0.24 
 

Results are expressed as Mean ± SEM. *, Significant at p < 0.05; **, highly significant at p < 0.05. 

 
 
 
show that adrenergic receptors may also be in-
volved in producing the response of drug. 

Since, both contraction and relaxation of the 
intestinal muscle was observed in the experiments 
performed, therefore, there is an increased 
possibility of the involvement of more then one 
physiological receptors for the production of 
response to the drug. The overall results indicate 
that there is a strong possibility of the involvement 
of both adrenergic and muscarinic receptors and 
the mix effect of the crude extract on intestinal 
smooth muscles could be due to this reason. In 
crude extract, the contractile effect is dominant, 
due to which this the drug produces laxative effect 
on the intestinal muscles. However, the fractions 
of C. album exhibited relaxant and contractile 
action, due to which it is clear that more than one 
active principal are responsible for the pharmaco-
logical activity of the plant extract on smooth 
muscles. Previous literature indicates the use of 
this drug for throat and chest as an emollient 
(Nedialkova et al., 2009), which is possible when 
the drug interacts with the adrenergic receptor. 
Therefore, there is a strong possibility that the 
drug acts through adrenergic receptors.  

Analgesic activity was assessed in mice by tail 
flicking, the results were found significant for the 
crude extract (Table 4). The analgesic effect 
observed   at   300 mg/kg   dose   was   not  highly 

significant, whereas at the dose of 500 mg/kg; the 
onset of action was achieved with in 30 min which 
persisted till 210 min showing strong analgesic 
effect. The analgesic effect of the crude extract 
was found to be similar to that produced by 
diclofenac sodium up till 2 h, but the crude drug 
(500 mg/kg) exhibited prolonged analgesic activity 
which was significant up till 4 h. 

The standardization of plant extract carried out 
in the present study can be useful for the 
identification of the plant in the future. The results 
obtained from the study conducted strongly 
suggest that the plant possesses potent 
spasmolytic activity. The spasmolytic effect of 
crude drug was dose-dependent and increased 
with increasing dose. The n-butanol fraction 
exhibited maximum relaxant effect on smooth 
muscles; further studies on the n-butanol fraction 
of C. album can be useful for the determination of 
active principle responsible for the spasmolytic 
effect. The aqueous fraction displayed slight 
contraction of the smooth muscles, but the effect 
was not found to be significant. Strong analgesic 
activity was observed in mice for a prolonged 
period of time. The results obtained from the 
current study strongly suggest that C. album can 
be a good candidate for the development of a 
therapeutic drug for the treatment of muscle 
spasm and pain. 
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