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Material and methods 

Plant material 

The botanically identified plant material was collected in the month 
of December 2011 from Balesore district, Odisha, India. A voucher 
specimen no. SPS 04 has been preserved in the herbarium of the 
Pharmacognosy department of School of Pharmaceutical 
Sciences, Siksha O Anusandhan University, India. 

Preparation of extraction method 

Air dried C. magna leaves powered into a soxhelt apparatus and 
was extracted sequentially with petroleum ether, chloroform and 
methanol [18]. The solvent were evaporated under reduced 
pressure and the extracts were then placed in a vacuum oven at 
35 c for about 24 hr to remove any residual solvent. Further the 
methanolic crude extract was fractionated by means of column 
chromatography using silica gel (60-120 mesh) and eluted with n-
hexane, chloroform followed with a solvent combination n-hexane: 
ethyl acetate: methanol in a ratio of 7: 2: 1. Fractions were 
collected and monitored by thin layered chromatography (TLC), 
and fractions with similar TLC profiles were combined and tested 
for activity.  

Experimental animals 

 Adult albino Wister rats (150-200gm) of either sex (OUAT, 
Bhubaneswar) used in the experiment were allowed to acclimatize 
to the laboratory conditions for 7 days in acrylic cages prior to 
commencement of the experiment with 12hr day & night schedule 
at a temperature of  26μ4 c. The animals were maintained with 
standard pellet diet & water ad libitum. 

Acute toxic study 

Thirty five Wister albino rats were divided in seven groups for five 
animals each. Group 1 received distilled water 10ml/kg orally and 
animal from groups 2 to 4 were given methanolic extract obtained 
from sequential process of C. magna at dose 200, 400, 500, 1000, 
2000 mg/kg orally, respectively. Symptoms of toxicity and mortality 
were observed for 24hr, the behavioral and CNS profiles such as 
spontaneous rearing and grooming evidence of calmness and 
sedation and loss of writhing reflex were also observed. 

In vivo hepatoprotective activity 

In vivo hepatoprotective activity was evaluated on the basis of the 
model described by Priscilla DÊ Mello and Milan Rana, 2010 [19] 
was employed with some modification [20]. The rats were divided 
into six groups experimental of six animals (table1). Group I- was 
kept on normal diet and sever as normal control and received 
distilled water (10ml/kg) daily for 14 days and group II- serve as 
toxic control group and received distilled water (10ml/kg) daily for 
fourteen days and then received paracetamol (1g/kg, p.o.) diluted 
with sucrose solution (40% w/v) on day 14, 30 min after 

administration of distilled water. Group III received standard drug 
Silymarin 100mg/kg p.o., fourteen consecutive days; group IV, V 
and VI were treated with F1, F2 and F3 extracts obtained by 
column separation process of the leaves of the study plant at a 
dose of 200mg/kg body weight daily for 14 days respectively. 
Paracetamol was administered to the animal group of III, IV, V and 
VI in a single dose of 1g/kg p.o. diluted with sucrose solution as 
described previously. Twenty four hours after administration of 
paracetamol administration. The rats were sacrificed on day 15th 
day under light ether anesthesia. The blood was collected from all 
groups by cardiac puncture and serum was separated by 
centrifugation at 3500 rpm (Eppendorf 5403) at 4 c for 15 min and 
analyzes for various biochemical parameters. The serum 
parameters for liver function test such as Asparate 
aminotransferase (AST) [21], alanine amino transferase (ALT) [22], 
alkaline phosphate (ALP) [23] and total and direct bilurubin were 
estimated. The liver tissue was immediately transferred into 10% 
formalin for histopathological investigation. 

Characterization of the compound from F3 column 
fraction 

The third fractions (F3) of the column fractionate was subjected for 
characterization by UV-Visible spectroscopy, IR spectroscopy, 
nuclear magnetic spectroscopy (1H NMR and 13C NMR) and mass 
spectroscopy. 

Statistical analysis 

All the experiments were carried out in triplicates and the results 
are reported as mean μ standard error. The data were analyzed by 
one way analysis of variance (ANOVA) and Tukey post test. P-
values  0.05 were considered significant. 

Results and Discussion 

In vivo hepatoprotective activity 

The results of acute oral toxicity studies in rats indicated that no 
visible toxic effect up to 1000 mg/kg for the methanolic extract 
obtained from sequential process. A significant elevation in the 
levels of ALT, AST, ALP and total and direct bilurubin were 
observed with the administration of the paracetamol at a dose of 
(1g/kg) which depicted in the table no1. The group III, IV, V and VI 
stands for standard Silymarin and treatment groups (F1, F2 and 
F3) respectively with 50 mg/ kg and 100 mg/ kg respectively 
demonstrated that reductions  in the level of the enzymes. The 
group III and VI showed significant reduction in the level of 
enzymes suggest out that the F3 fraction having potent 
hepatoprotective effect which can be compared with that of 
standard drug silymarin. 
The screening of Hepatoprotective drugs [24, 25] tested on 
paracetamol induced liver injuries and the extent of liver damage is 
assessed by the level of released biochemical enzymes marker 
(ALT, AST, ALP and total and direct Bilurubin). The result of the 
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hepatoprotective study reveals that the fractionation process 
improved the hepato protection which can be correlated well with 
the previous reports about the efficacy of the sequential extraction 
than the extract of maceration method which is involved in 

removing most of the interfering substances [16, 18]. This study 
also encourages to the identification of the active principles, which 
was depicted further. 
 

 
Table 1 - Effect of silymarin and Crataeva magna leaf extract on serum AL T, AST, ALP and bilurubin levels in paracetamol induced acute liver 
injury in rats. 

  

 
Figure 1.  Hepatoprotective action of C.  magna in rats: serum enzyme activity of ALT, AST and ALP among different treatment groups. Values 
are meanμ S.E.M (n = 4) 

 
 
 
Figure 2.  Hepatoprotective action of Crataeva magna in rats: Serum bilurubin total and Serum bilurubin direct among different treatment groups. 
Values are meanμ S.E.M (n = 4) 
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The IR spectral data of the compound F3 fraction showed peaks at 
3369.03 cm-1, 3648.6 cm-1, 3749.9 cm-1 and 3837.8 cm-1 
suggesting OH groups and 1653.66 cm-1 conforms the presence of 

C O and 1598.7 cm-1, 1507.1 cm-1 value represent the presence of 
aromatic structure. 
 

 
 

Figure 9. IR spectra of F3 column fraction of the leaves of the plant C. magna. 
1H NMR 500 (MHz) spectra of the compound F3 fraction was obtained by using DMSO as a solvent and the main data are reported here: 12.48 
(1H, 5-OH); 10.83 (1H, 7-OH); 9.67 (1H, 3-OH); 9.39 (1H, 4′-OH); 9.29 (1H, 3′-OH); 7.67 (1H, H-2′); 7.54 (1H, H-6′); 6.87 (1H, H-5′); 6.40 
(2H, H-8); 6.19 (1H, H-6). 
 

 
 

Figure 10. 1H NMR spectra of F3 column fraction of the leaves of the plant C. magna. 
13C NMR (125 MHz) spectra of the compound F3 fraction was obtained by using DMSO as a solvent and the main data are reported here: 
177.38 (C-4), 164.06 (C-7), 148.4 (C-4′), 144.7 (C-3′), 133.3 (C-3), 121.9 (C-6′), 121.1 (C-1′), 116.2 (C-5′). 
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Figure 11. 13C NMR spectra of F3 column fraction of the leaves of the plant C. magna. 

The EI-MS spectrum of the compound F3 fraction was found to be 331.1. The EI-MS spectrum of the F3 fractions compound was in agreement 
with the assigned structure. It revealed the empirical formula C17 H14O 7. 

 

 
`    Figure 12. Mass spectra of F3 column fraction of the leaves of the plant C. magna. 

The UV, IR, H-NMR, 13C-NMR and EI-MS data led to the identification of the F3 fraction compound as 2-(3, 4-Dihydroxy Phenyl)-7-Hydroxy-3-(2-
Hydroxy Ethoxy) 4-H-Chromen-4one.  
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Figure 13. 2-(3, 4-Dihydroxy Phenyl)-7-Hydroxy-3-(2-Hydroxy 
Ethoxy) 4-H-Chromen-4one. 

Conclusion 

In conclusions, the column fraction (F3) obtained from methanolic 
extract of the plant Crataeva magna containing the active 
constituent 2-(3, 4-Dihydroxy Phenyl)-7-Hydroxy-3-(2-Hydroxy 
Ethoxy) 4-H-Chromen-4one showed protective effect against 
paracetamol-induced hepatotoxicity.  
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