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 A b s t r a c t
The root of
indigenous medicine. However there is no scientific report of its use for protection and 
treatment of gastric ulcers.
The aqueous root extract of ZJ (AREZJ) was evaluated for antiulcerogenic potential in aspirin 
and ethanol induced ulcer models in Wistar rats along with 
Single dose toxicity studies were carried out to determine LD
Two doses i.e. 150 and 250 mg/kg b.wt were evaluated for antiulcer activity by measuring ulcer 
index and percentage of ulcer healing in two of the ulcer models. Antioxidants activity was 
estimated 
Phytocostituents were determined by standard method.
Based on ulcer index, percentage protection of 76.92% in aspirin model and 70% in ethanol 
model were noted with a dose of 250 mg/kg b.wt of AREZJ, whereas standa
(50 mg/kg b.wt) showed 80.77 % and 80 % protection in aspirin and ethanol models 
respectively.  AREZJ showed 89.2% DPPH and 88.5% H
concentration of 200 
power at 50 
carbohydrates, flavanoids, glycosides, proteins and tannins. No mortality was noted till 2500 
mg/kg b.wt of AREZJ, indicating higher LD
AREZJ
potential. 
Keywords:
 
 
 
 

Introduction 
Zizyphus jujuba Mill. also known as jujube or Chinese date is a tree 
that belongs to the family Rhamnaceae. It grows worldwide 
specially in south Asia  between Lebanon
 India, Bangladesh, Nepal, the Korean peninsula, southern and 
central China. It is highly acceptable wild vegetable across south 
India. For many years fruit and its seeds are used in Chinese and 
Korean traditional medicine. Various part of Zizyphus jujub
been found to posses activities  like hypnotic
anxiolytic, anti-Cancer, antioxidant, 
immunostimulant, cardiovascular, antiulcer, anti-obese, 
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A b s t r a c t  
The root of Zizyphus jujuba Mill. (Rhamnaceae) (ZJ) has been used to treat mouth ulcers as 
indigenous medicine. However there is no scientific report of its use for protection and 
treatment of gastric ulcers. 
The aqueous root extract of ZJ (AREZJ) was evaluated for antiulcerogenic potential in aspirin 
and ethanol induced ulcer models in Wistar rats along with in vitro
Single dose toxicity studies were carried out to determine LD50.  
Two doses i.e. 150 and 250 mg/kg b.wt were evaluated for antiulcer activity by measuring ulcer 
index and percentage of ulcer healing in two of the ulcer models. Antioxidants activity was 
estimated in vitro by DPPH, H2O2 free radical scavenging and reducing power assay. 
Phytocostituents were determined by standard method. 
Based on ulcer index, percentage protection of 76.92% in aspirin model and 70% in ethanol 
model were noted with a dose of 250 mg/kg b.wt of AREZJ, whereas standa
(50 mg/kg b.wt) showed 80.77 % and 80 % protection in aspirin and ethanol models 
respectively.  AREZJ showed 89.2% DPPH and 88.5% H2O2 free radical scavenging activity at 
concentration of 200 μg/ml and 80 μg/ml respectively. AREZJ also ex
power at 50 μg/ml.  Phytochemical screening of AREZJ showed presence of alkaloids, 
carbohydrates, flavanoids, glycosides, proteins and tannins. No mortality was noted till 2500 
mg/kg b.wt of AREZJ, indicating higher LD50 value. 
AREZJ was found to have antiulcerogenic effect, which could be related to its antioxidant 
potential.  
Keywords: Antiulcer, Antioxidant potential, Ethanol induced gastric ulcer.

also known as jujube or Chinese date is a tree 
It grows worldwide 

Lebanon, Iran, Pakistan, 
, Nepal, the Korean peninsula, southern and 

vegetable across south 
For many years fruit and its seeds are used in Chinese and 

Zizyphus jujuba has 
hypnotic-sedative and 
 anti-inflammator, 

obese, antifertility / 

contraceptive, antifungal, hypoglycemic 
properties [1-12].  
Ulcer is the asymptomatic gastrointestinal disorder defined as a 
breach in mucosa of alimentary tract, which extends through the 
muscularies mucosa into the submucosa or deeper and occurs due 
to imbalance between aggressive factors like
Helicobacter pylori [13] and defensive factors like prostaglandins, 
gastric mucus, bicarbonate secretion, innate resistance of mucosal 
cells [14-15].  The wide incidence and prevalence of ulcer is also 
attributed due to several other factors
frequent use of non-steroidal anti inflammatory drugs and reactive 
oxygen species and bacterial infections [16]. 
Medicinal plants have been an invaluable source of therapeutic 
agents to treat various disorders including peptic 
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contraceptive, antifungal, hypoglycemic and wound healing 

Ulcer is the asymptomatic gastrointestinal disorder defined as a 
breach in mucosa of alimentary tract, which extends through the 
muscularies mucosa into the submucosa or deeper and occurs due 
to imbalance between aggressive factors like acid, pepsin, 

[13] and defensive factors like prostaglandins, 
gastric mucus, bicarbonate secretion, innate resistance of mucosal 

15].  The wide incidence and prevalence of ulcer is also 
attributed due to several other factors such as stress, regular or 

steroidal anti inflammatory drugs and reactive 
oxygen species and bacterial infections [16].  
Medicinal plants have been an invaluable source of therapeutic 
agents to treat various disorders including peptic ulcer disease [17-
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18]. An indigenous drug possessing fewer side effects is the major 
thrust area of the present day research aiming for a better and 
safer approach for the management of peptic ulcer disease. Roots 
of Zizyphus jujuba Mill were used to treat mouth ulcers as 
indigenous medicines but there is no scientific report of its use for 
protection and treatment of ulcers. Present study was designed to 
investigate antiulcer and antioxidant activity of Zizyphus jujuba Mill. 
root extract in experimental animal model, it’s possible mode of 
action and nature of phytoconstituents present in the root extract. 
  
Materials and Methods 
 
Plant material. The roots of Zizyphus jujuba Mill. were collected  in 
November from the local area of Hayathnagar, Andhra Pradesh, 
India. It was authenticated by Prof. P.V. Prasanna, Scientist-‘E’- In–
Charge, Botanical Survey of India (BSID/2012), Hyderabad. A 
voucher specimen is submitted for the same. 
Extract Preparation. Fresh roots of Zizyphus jujuba were collected, 
dried in shade and powdered using hand grinder to make a coarse 
powder. 100 grams of powder was extracted with 2 liters of distilled 
water by cold maceration at room temperature for 24 hrs and 
filtered. The extracts so obtained were lyophilized to powder form 
(6.5% w/w) and kept at 40C for further studies. For animal testing, 
the extract was prepared fresh in aqueous suspention. 
Experimental animals. Wistar rats of either sex with an average 
weight of 150-180 gram were selected for the study and divided 
into various groups each contains 6 animals. Animals were housed 
under standard condition of temperature (24 + 10C), relative 
humidity (45-55%), 12:12 hour light/dark cycle with free access to 
water. Feeding was done with commercially available rat feed 
pellets. The food was withdrawn 24 hours before the experiment 
but allowed free access to water. The experiments were carried out 
according to guidelines of Committee for the Purpose of Control 
and Supervision of Experiments on Animals (CPCSEA) New Delhi, 
India, numbered 1636/PO/a/12/CPCSEA that complies with 
international laws of ISNA and the procedures were approved by 
Institutional Animal Ethics Committee (IAEC) of Sree Datta Institute 
of Pharmacy. 
Oral Toxicity Studies [19]. An initial toxicity profiling was carried out 
to determine any immediate toxic effect in aqueous root extract of 
Zizyphus jujuba Mill.(AREZJ). Different doses of AREZJ were 
investigated according to the OECD (Organization for Economic 
Co-operation and Development) Guideline No. 423. Doses were 
calculated according to body weight of the animals. Single doses of 
125, 250, 500, 1000, 2000 and 2500 mg/kg b.wt were fed using 
oral canula to various groups of animals and control group were fed 
with equal volume of water. Animals were observed for gross 
behavioral, neurologic, autonomic, and toxic effect continuously. 
Food consumption, feaces and urine were examined at 2 hrs and 
then at 6 hrs intervals for 24 and 48 hrs. 
 

In-vivo Antiulcer activity. Antiulcer activity was evaluated in aspirin 
and ethanol induced ulcer models. Based on oral toxicity studies 
2500 mg/kg b.wt dose was considered as cutoff value for antiulcer 
activity in Wistar rats. Two different doses i.e 150 mg/kg b.wt and 
250 mg/kg b.wt were selected for further studies. 
Aspirin induced ulcer model [7,20]: For this study groups were as 
follows; 
Group 1: Negative control: Aspirin (200 mg/kg b.wt) + distilled 
water  
Group 2: Positive control: Aspirin (200 mg/kg b.wt) + omeprazole 
(50 mg/ kg b.wt)  
Group 3: Treated group: Aspirin (200 mg/kg b.wt) + 150 mg/kg b.wt 
of AREZJ  
Group 4: Treated group: Aspirin (200 mg/kg b.wt) + 250 mg/kg b.wt 
of AREZJ  
Initially group-2, 3 and 4 were fed with omaprazole or AREZJ and 
group-1 with equal volume of distilled water. After 1 hour, ulcers 
were induced in animals of all groups by feeding 200 mg/kg b.wt of 
aspirin. The animals were scarified after 4 hours by an overdose of 
anesthetic ether. Stomachs were removed, prepared cross section 
along with greater curvature were pinned on a soft board. 
Ethanol induced ulcer model [7, 20]. In this case, animals were 
grouped as above and fasted for 24 hrs (with free access to water) 
to ensure an empty stomach. Group-2, 3 and 4 were fed with 
omaprazole or AREZJ and Group-1with equal volume of distilled 
water. After 1 hour ulcers were induced to animals of all groups by 
feeding 1 ml of 90% ethanol. The animals were scarified after 1 
hour and stomachs were removed. Prepared cross section along 
with greater curvature was pinned on a soft board.  
Measurement of ulcer index. Protection from ulcer formation by the 
standard drug and AREZJ were established by comparing ulcer 
scores of treated with untreated negative control groups. The ulcer 
scores were measured microscopically with the help of hand lens 
(10X). Criteria for scoring of ulcers are summarized in Table-1. 
Mean ulcer score for each animal was expressed as ulcer Index.  
 

Ulcer index; UI = (UN  +U S +UP ) x 10-1 

Where; UN - Average number of ulcers per animal, U S - Average 
no. of severity score, UP - Percentage of animals with ulcers 
The percentage of ulcer protection was determined as follows: 
 

Percentage protection= (1- Ut/Uc ) x 100 
 

Where; Ut-Ulcer index of treated groups (Omeprazole/AREZJ), Uc-
Ulcer index of untreated group (Negative control) 
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    Table-1: Arbitrary scoring system used for measuring ulcer index 
 Ulcer  Score  
 Normal coloured stomach  0  
 Red colouration  0.5  
Spot   Spot ulcer  1  
 Hemorrhagic streaks  1.5  
 Deep ulcers  2  
 Perforations  3  

 
In-vitro Antioxidants activity: Following methods were employed to 
assess antioxidant activity of AREZJ 
DPPH free radical scavenging assay [21].  DPPH (1,1-diphenyl 2-
picryl hydrazyl) free radical scavenging assay  was carried out as 
described by Molyneux, 2004. Solution of DPPH (0.006% w/v) was 
prepared in 95% methanol. Lyophilized root extract was dissolved 
in 95% methanol to prepare stock solution of 1 mg/ml and dilutions 
were prepared (100-200 μg/ml). Freshly prepared DPPH solution 
was mixed with different concentration of root extract (final volume 
2 ml), incubated for 30 minutes in dark. Absorbance was measured 
at 517 nm. All the measurements were performed in triplicate. 
Ascorbic acid was used as standard. % scavenging of the DPPH 
free radical was calculated using the following equation;  
 

DPPH scavenging effect (%) = (A0 - A1 / A0) x100 
 
Where, A0 = absorbance of the control (methanol) and A 1 = 
absorbance of extract/standard. 
Hydrogen peroxide free radical scavenging activity [22].  An aliquot 
of H2O2 (2 mM) and various concentrations (10-80 μg/ml) of 
AREZJ samples were mixed (1:0.6 v/v) and incubated for 10 min at 
room temperature. After incubation, the absorbance of hydrogen 
peroxide at 230 nm was determined against a blank solution 
containing phosphate buffer without hydrogen peroxide. Ascorbic 
acid was used as standard. % scavenging activity of H2O2 free 
radicals was calculated as follows: 

 
% scavenging activity (H 2 O 2) = (A0 – A1 / A0) x 100 

 
Where, A0: absorbance of the H2O2 in phosphate buffer, A1: 
absorbance of the AREZJ/standard. 
Reducing power assay [23].  Stock solution of the AREZJ (final 

concentration of 10-50 μg/ml) were mixed with phosphate buffer 
(2.5 ml of 0.2 M, pH 6.6) and potassium ferricyanide [K3Fe(CN)6] 
(2.5 ml of 1% aqueous solution). The mixture was incubated at 
50ºC for 20 minutes and 2.5 ml of 10% TCA (Trichloroacetic acid) 
was added.  Mixture was centrifuged at 3,000 rpm for 10 min, 
upper layer (2.5 ml) was removed and diluted with equal volume of 
double distilled water and added 0.5 ml of 0.1% FeCl3. Absorbance 
was measured at 700 nm. Percentage reducing power was 
calculated as follows;  
 

% Reducing Power = (A0 – A1 / A0) x 100 
 
Where, A0-absorbance of the [K 3Fe (CN)6] in phosphate buffer, A1-
absorbance of the AREZJ/standard. 
Phytochemical Screening [24]. AREZJ was subjected to 
phytochemical screening for the presence of various chemical 
entities viz. alkaloids anthraquinone, carbohydrates, flavonoids, 
glycosides, proteins, tannins and terpinoids  as described, 
Harborne, 1973. 
Statistical Analysis. Results are expressed as mean ± S.E.M. of 
triplets. Significant values were compared with * P < 0.01 control vs 
treated groups using one-way ANOVA followed by Dunnet’s test.  
 
Results 
 
Oral Toxicity. No toxicity and mortality was noted till 2500 mg/kg 
b.wt of the root extract, indicating high level safety for its 
consumption. LD50 was higher than tested dose of 2500 mg/kg 
b.wt. 
 
Antiulcer activity 
 
Aspirin Induced Ulcer Model.  Mean ulcer index of 2.167+0.307 
was found in Aspirin induced ulceration which was significantly 
reduced to 0.416+0.153 by standard drug omeprazole. Similarly 
AREZJ has shown significant reduction (P<0.01) in mean ulcer 
index by 0.583+ 0.153 and 0.5+ 0.129 with the doses of 150 and 
250 mg/kg b.wt  respectively. Percentage ulcer protection of 
80.77% was noted in case of omeprazole whereas AREZJ showed 
73.08 and 76.92% protection with 150 and 250 mg/kg b.wt of doses 
respectively (Table-2). 

 
         Table-2: Antiulcer activity AREZJ in aspirin induced ulcer model.          

Groups  Treatment  Mean Ulcer Index  % Protection  

Group 1  Negative control (aspirin 200 mg/kg bwt )  2.167 ± 0.307*  No protection  
Group 2  Positive control (omeprazole 50mg/kgbwt)  0.416± 0.153*  80.77  
Group 3  Aqueous root extract ( 150 mg/kg bwt  0.583± 0.153*  73.08  
Group 4  Aqueous root extract ( 250 mg/kg bwt  0.5 ± 0.129*  76.92  

Values are expressed as mean ulcer index ± S.E.M. n = 6. Significant values were compared 
with * P <0.01 Control Vs treated groups using one way ANOVA followed by Dunnet's test. 



 

 

Ethanol Induced Ulcer. Mean ulcer index of 2.50+0.341 was 
observed in ethanol induced ulcer model which is significantly 
(P<0.05) reduced to 0.500+0.129 by standard drug omeprazole. 
Similarly AREZJ has shown significant reduction (P<0.01) in mean 
ulcer index by 1.583+0.374 and 0.75+0.111 with the doses of 150 
 
           Table-3: Antiulcer activity AREZJ in etahnol induced ulcer model 

  Groups  Treatment  

Group 1  Negative control (1 ml 90% ethanol)

Group 2  Positive control (omeprazole 50 mg/kgbwt) 

Group 3  Aqueous root extract ( 150 mg/kg bwt )

Group 4  Aqueous root extract ( 250 mg/kg bwt )
Values are expressed as mean ± S.E.M. n = 6. Significant values were compared with *=

**= P <0.01, Control Vs treated groups using one way ANOVA followed by Dunnet's test.
 
 
In-vitro Antioxidants activity 
 
DPPH free radical Scavenging activity. AREZJ showed 35% DPPH 
scavenging activity at 100 µg/ml which was further increased to 
 

Figure-1: Percentage DPPH scavenging activity of AREZJ
 

                
Hydrogen Peroxide scavenging activity. In H2O2 scavenging assay 
AREZJ showed 88.5 % free radical scavenging ac
concentration whereas 96.8 % scavenging activity was observed 
  

 Alam et al. International Journal of Phytomedicine 8

 

Ethanol Induced Ulcer. Mean ulcer index of 2.50+0.341 was 
observed in ethanol induced ulcer model which is significantly 
(P<0.05) reduced to 0.500+0.129 by standard drug omeprazole. 
Similarly AREZJ has shown significant reduction (P<0.01) in mean 

ex by 1.583+0.374 and 0.75+0.111 with the doses of 150 

and 250 mg/kg bwt respectively. Percentage ulcer protection of 80 
% was noted in case of omeprazole whereas AREZJ showed 36.68 
and 70 % protection with 150 and 250 mg/kg b.wt doses 
respectively (Table-3). A dose dependent response was observed 
with AREZJ. 

3: Antiulcer activity AREZJ in etahnol induced ulcer model  
Mean Ulcer Index  

(1 ml 90% ethanol) 2.5± 0.341*  

Positive control (omeprazole 50 mg/kgbwt)  0.5 ± 0.129*  

Aqueous root extract ( 150 mg/kg bwt ) 1.583±0.374 **  

Aqueous root extract ( 250 mg/kg bwt ) 0.75 ± 0.111**  
expressed as mean ± S.E.M. n = 6. Significant values were compared with *=

<0.01, Control Vs treated groups using one way ANOVA followed by Dunnet's test.

DPPH free radical Scavenging activity. AREZJ showed 35% DPPH 
scavenging activity at 100 µg/ml which was further increased to  

 
89.2 % at highest concentration tested i.e. 200 µg/ml (Figure
Standard ascorbic acid showed 93.5% DPPH scavenging activity at
200 µg/ml. 

1: Percentage DPPH scavenging activity of AREZJ and ascorbic acid (standard). 

Hydrogen Peroxide scavenging activity. In H2O2 scavenging assay 
AREZJ showed 88.5 % free radical scavenging activity at 80 ฀g/ml 
concentration whereas 96.8 % scavenging activity was observed 

with ascorbic acid at same conc. A dose dependent H2O2 
reduction activity was observed with AREZJ which is shown in 
Figure-2. 
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% Protection  

No protection  

80  

36.68  

70.00  
expressed as mean ± S.E.M. n = 6. Significant values were compared with *=P<0.05, 

<0.01, Control Vs treated groups using one way ANOVA followed by Dunnet's test. 

89.2 % at highest concentration tested i.e. 200 µg/ml (Figure-1). 
Standard ascorbic acid showed 93.5% DPPH scavenging activity at 

and ascorbic acid (standard).  

 

with ascorbic acid at same conc. A dose dependent H2O2 
reduction activity was observed with AREZJ which is shown in 



 

 

Figure-2: Percentage H
 

              
 
Reducing Power. AREZJ showed promising reducing power of 
87.5% at a concentration of 50µg/ml whereas 92.7% activity was 
 

Figure-3: Percentage Reducing Power of AREZJ

 
Preliminary Phytochemical Screening. AREZJ showed positive test 
for various natural groups viz. Alkaloids, Carbohydrates, 
Flavonoids, Glycosides, Proteins and Tannin (Table
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2: Percentage H2O2 scavenging activity of AREZJ and ascorbic acid (standard).

Reducing Power. AREZJ showed promising reducing power of 
87.5% at a concentration of 50µg/ml whereas 92.7% activity was 

observed with ascorbic acid at same 
shown in Figure-3. 

3: Percentage Reducing Power of AREZJ and ascorbic acid (standard).                   

Preliminary Phytochemical Screening. AREZJ showed positive test 
for various natural groups viz. Alkaloids, Carbohydrates, 
Flavonoids, Glycosides, Proteins and Tannin (Table-4).  
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                               Table-4: Phytochemical analysis of AREZJ  
 

 
 
 
 
 
 
 
 
 
 
 
Discussion 
 
Gastric ulcer is a break in the tissue lining of the stomach. Most 
ulcers can be cured without complications; however, in some cases 
peptic ulcers can develop, such as in penetration, perforation, 
bleeding (hemorrhage), and obstruction. Ethanol and aspirin-
induced gastric ulcer models have been widely used for the 
evaluation of gastroprotective activity [25]. The present study 
reveals that plants root extract is safe as shown by oral toxicity 
study. The root extract protected the stomach against ethanol 
necrotic damage and its effect was comparable to omeprazole, an 
antiulcer agent. Similar finding were reported by Alam Bayan et. al. 
[26] in roots extract of Acacia catechu. AREZJ significantly (P < 
0.01) reduced the ulcer index in ethanol and aspirin-induced ulcer 
models. The protection from ulcer formation was not dose 
dependent in aspirin induced ulcer model because 73.08% 
protection was observed with lower dose of 150 mg/kg b.wt while 
only 76.92% of protection was observed with higher dose of 250 
mg/kg b.wt while in ethanol induced ulcer model the extract showed 
dose dependent  protection, it was 36.68% with 150 mg/kg b.wt 
whereas 70% with 250mg/kg bwt.  
It has been found that oxygen-derived free radicals are implicated 
in the mechanism of acute and chronic ulceration in the gastric 
mucosa [27]. In our in-vitro antioxidants study we have 
demonstrated that AREZJ have remarkable free radical scavenging 
activity. AREZJ scavenges 89.2 % DPPH free radical at 200 ฀g/ml 
and 88.5 % H2O2 free radicals at 80 ฀g/ml. Scavenging these free  
radicals may be playing an appreciable role in healing of ulcers 
[28]. AREZJ also presented significant reducing power (87.5% at  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
50 ฀g/ml) which may be playing role in reducing superoxides, 
peroxides and glutathione. 
Our phytochemical study reveals the presence of proteins, 
carbohydrate, tannins, alkaloids, glycoside and flavonoids. These 
phytoconstituents may be directly contributing to free-radical 
scavenging activity or by inducing antioxidant enzymes levels. 
However, until specific constituents are identified and 
characterized, exact mechanism for ulcer healing and antioxidants 
potential cannot be ascertained. Therefore these studies present a 
scientific basis which confirms folkloric claims of the beneficial uses 
of Zizyphus jujuba Mill.  

 
Conclusion  
 
We conclude that aqueous extract of Zizyphus jujuba Mill. has been 
found to have antiulcerogenic effect, which could be related to its 
antioxidant potential. More work is required for a clear 
understanding of the mechanism of action with chemically identified 
active principle. 
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S.no Name of Photochemicals Presence 

1 Alkaloids + 

2 Anthraquinones - 
3 Carbohydrates + 

4 Flavonoids + 

5 Glycosides + 

6 Proteins + 

7 Tannins + 

8 Terpenoids - 
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