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Abstract 

Diabetes mellitus is one of the metabolic diseases all over the world. Guava and mango both have 

nutritious value and also their leaves have medicinal properties. The purpose of this study was to 

evaluate the comparative anti-diabetic effect of both guava and mango leaves in streptozotocin 

induced diabetic rats. Bothe guava and mango fruit leaves were purchased from local markets of 

Faisalabad, dried and grinded. Subsequently, proximate and total phenolic content analysis was 

performed. Four groups of rats (each with 4 rats) were made to conduct efficacy study. Group A 

was considered as control group fed with normal diet, group B was fed with guava leaves powder, 

group C was fed with mango leaves powder, and group D was fed with mixture of both guava and 

mango leaves powder. Powder was provided to rats on daily bases for 60 days. Parameters 

including random and fasting blood glucose level, insulin level and lipid profile including total 

cholesterol, high and low density lipoprotein-cholesterol were checked at the 0 day, 30 day and 

60th. The obtained data was subjected to appropriate statistical analysis. The results revealed that 

there was significant decrease in blood glucose level (fasting + random), cholesterol, and low 

density lipoprotein, and increase in blood insulin level and high density lipoprotein level indicating 

effective anti-diabetic effect of guava and mango leaves. Overall comparison indicated the best 

result in group D. Guava leaves showed better anti-diabetic effect than mango leaves. In 

conclusion, guava leaves can be suggested for diabetic patients.  
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Introduction 

Non-communicable diseases (NCDs) are 

those diseases which persist for long time and 

cannot be passed from one person to another. 

These types of diseases are affecting all age 

groups worldwide. NCDs include diabetes 

mellitus, obesity, hypercholesterolemia, 

hyper-lipidemia, hypertension, 

arteriosclerosis and cardiovascular diseases 

[1]. Diabetes mellitus (DM) (commonly 

known as diabetes) is a disease in which 

blood glucose level becomes abnormal [2]. It 

is one of the very common metabolic disease 

all over the world. In 2013, 382 million 
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individuals were suffering from diabetes, and 

it is estimated that 592 million individuals 

will be diabetic in 2035 [3]. In Pakistan, 6.9 

million number of people are suffering from 

diabetes and this number will increase to 11.5 

million by 2025 [4]. DM is becoming 

common cause of mortality and morbidity in 

world due to metabolic and cardiovascular 

complications [3]. According to the 

International Diabetes Federation (IDF), 

diabetes is a 4th important leading cause of 

deaths [5].  

Plants are good sources of polyphenols which 

act as antioxidants. Free radicals have many 

negative effects on health and are responsible 

for many diseases. Risk of these diseases can 

be lowered by including adequate amount of 

polyphenols rich foods in diet [6]. Now days, 

approximately 1200 medicinal plants 

(having antidiabetic properties) have been 

identified [7]. Many inquiries are being done 

on fruits and other plant parts (stem, leaves, 

seeds and by-products) to study their effects 

on health problems as anti-hyperglycemic, 

anti-inflammatory, anti-cancer, cardio 

protective, and anti-obesity. Most commonly 

studied fruits are; guava, berries, mango, and 

passion fruits. These are rich source of 

vitamin C, vitamin E, Pigments 

(anthocyanins or carotenoids), dietary fiber 

(DF) and polyphenols [1]. 

Psidium guajava L (guava) is a small tree of 

myrtle family (Myrtaceae) [3]. It is a genus 

of almost 133 genera and greater than 3,800 

species of tropical shrubs [8]. Mango indica 

L. (mango) recognized as “king of fruits” and 

belongs to genus Mangifera, having many 

species of tropical fruits belongs to the family 

Anacardiaceae [9]. The present study focused 

on comparative anti-diabetic effect of guava 

and mango leaves powder.  

Materials and methods 

The following research was conducted in 

National Institute of Food Science and 

Technology (NIFSAT) and in animal house 

of University of Agriculture Faisalabad 

(UAF), Pakistan. Mango and Guava leaves 

were collected from local market of 

Faisalabad. Leaves were washed, sun dried 

and grounded by grinder. The powder 

obtained was stored in separate jars under 

room temperature until use.  

Proximate analysis 

Proximate analysis of both plant leaves 

powder was done to check the percentages of 

moisture content, ash, fat, crude fiber, crude 

protein, and nitrogen free extract. Moisture, 

ash, crude lipid and nitrogen contents were 

determined following AOAC method [10, 

11]. Kjeldahl method was followed for 

determination of crude protein [12].   

Total phenolic content (TPC) analysis 

Folin-Ciocalteu method was followed for 

TPC analysis of guava and mango leaves 

powder [13]. 

Efficacy study 

For the conduction of efficacy study, total 16 

Albino rats (average weight 150-185g) were 

kept in animal house under proper care and 

were divided into four groups (each with four 

rats). The treatment plan for each group is 

given (Table 1). Diabetes was induced by 

Streptozotocin (55mg/kg body weight) in all 

of rats. Blood samples were drawn to 

measure insulin level and lipid profile 

including total cholesterol, high density 

lipoprotein (HDL) and low density 

lipoprotein (LDL) at the 0, 30th and 60th day 

of study. Blood glucose level was measured 

after each week throughout the period of 

study. 

Statistical analysis 

The data obtained was analyzed by factorial 

two-way method described by [14].  

Results and discussion 

Proximate analysis 

Proximate analysis showed that moisture 

contents in guava leaves was lower (6.85%) 

than mango leaves (7.3%). Ash contents in 

both guava and mango leaves were 7.80 % 

and 12.70 % respectively. Mango leaves also 

have high fat parts (5.40%) than guava 
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(2.0%) but fiber contents were found much 

higher in mango leaves (23.40%) than guava 

leaves (3.6%). Same trend was observed for 

protein; 3.25 % in guava leaves and 11.20 % 

in mango leaves. Guava leaves showed very 

high percentage of nitrogen free extract (76.5 

%) than mango leaves (11.2%). In mango 

leaves the percentages of ash, fat, fiber and 

nitrogen free extract was almost same as 

described in the research conducted by [15]. 

In guava leaves, percentage of fat, fiber and 

protein was almost same to the research 

conducted by [16] except the percentage of 

ash and nitrogen free extract which was 

slightly different from percentage observed 

by [16]. The difference in values may be due 

to different environmental conditions or 

factors and method of crop growing. 

Total phenolic content analysis 

TPC analysis indicated that guava leaves 

have greater amount of total phenolic content 

(320.2 TPC/mg of Gallic acid equivalents) 

than mango leaves (277.4 TPC/mg of Gallic 

acid equivalents). These results were in 

correspondence to [17]. Similar results for 

mango leaves were also found by [18].  

Efficacy study 

Fasting Blood glucose (FBG) and random 

blood glucose (RBG) level 

Results indicated that group A did not show 

decrease in FBG level and continuously had 

diabetes. Group B (fed with guava leaves) 

showed significant decrease in FBG level 

even at 60th day (96.25mg/dl) than group C 

(fed with mango leaves) which showed FBG 

value as 117.5 mg/dl at this day (Figure 1). 

Statistical analysis indicated significant role 

of mango leaves on FBG level than all other 

treatments (Table 2). Group D which was fed 

by the mixture of guava and mango leaves 

showed significant decline in FBG level at 

60th day (96.25 mg/dl). Similar results about 

guava leaves were reported by [19]. Another 

study conducted by [20] described that 

treatment of diabetes with ethanolic extract 

of guava leaves gives positive results. A 

study conducted by [21] also reported similar 

results. Random blood glucose level was also 

determined. The results indicated that group 

A (fed with normal diet) did not show 

decrease in RBG level. At 60th day, group D 

(given mixture of guava and mango leaves) 

showed much decline in RBG (140.5 mg/dl) 

than all other groups (group B with 143.5 

mg/dl, group C with 148.75 mg/dl) (Figure 

2). Statistical analysis showed significant 

effect of guava leaves on lowering RBG level 

although mixture of both guava and mango 

leaves also showed lowering effect (Table 3). 

A study [22] also did related work and 

reported similar findings. Another study 

conducted by [23] also described the 

considerable effect of guava leaves extract on 

decreasing the RBG. Similar work was also 

reported by others [21, 24].  

Determination of Serum Insulin level 

(µIU/mL) 

The findings related to serum insulin level 

(Figure 3) described that the treatment and 

days showed highly significant results and 

same as the interaction of both also showed 

highly significant results. Group C showed 

much increase in insulin level (13.2 µIU/mL) 

than all other groups although group B 

showed close value (11.22 µIU/mL) to this 

treatment group. Analysis of variance (Table 

4) also described significant results. A study 

conducted by [22] reported that guava leaves 

extract has significant effect on improving 

the serum insulin level of diabetes induced 

rats. Other studies also reported similar 

results [25, 26] and supported the use of 

guava leaves for improving serum insulin 

level.  

Plasma Cholesterol (mg/dl) 

Results of plasma cholesterol level 

determination indicated that at 60th day, its 

level in group B and D was significantly 

reduced as compared to all other groups 

(group A and C) (Figure 4). Statistical 

analysis of the plasma cholesterol level was 

performed. The findings related to plasma 
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cholesterol level (Table 5) described that the 

treatments showed significant results but the 

interaction of both showed non-significant 

results. A study performed by [25] also 

supports the role of guava leaves in lowering 

plasma cholesterol level. Others [20, 27] also 

reported the similar results.  

Low Density Lipoprotein LDL (mg/dl)  

Figure 5 described the data obtained for LDL 

level. Statistical analysis of the plasma low 

density lipoprotein (LDL) level was 

performed. The findings related to plasma 

LDL level described that the treatment 

showed significant result, days showed 

highly significant results and the interaction 

of both also showed significant results (Table 

6). A study was conducted by [25] also 

supported similar findings. Ethanolic extract 

of guava leaves significantly lowers the 

plasma LDL level [20]. 

High Density Lipoprotein (HDL) (mg/dl) 

Usually the level of HDL in plasma is always 

low but its level should be greater than 40 

mg/dl in blood. The results depicted that 

group A which was on normal diet did not 

show increase in plasma HDL level (At 0 day 

36.75 mg/dl, at 30 day 39.75 mg/dl and at 60 

day 35 mg/dl) while group D fed with 

mixture of mango and guava leaves showed 

significant results (At 0 day 36.5 mg/dl, at 30 

day 46 mg/dl and at 60 day 59 mg/dl). Group 

B as compared to group C showed better 

results in this aspect (Figure 6). Statistical 

analysis was also performed which also 

showed significant effect of group D 

treatment on increasing level of high density 

lipoprotein (Table 7). Similar findings were 

also reported by others [20, 25].  

Determination of weight (g) 

Weight of rats was measured at 0 day, 30 day 

and 60 day of the study by using weighing 

machine. Statistical analysis of the readings 

of the weight was performed which showed 

non-significant effect of these all treatments 

on weight (Table 8). At 60th day, there was 

not much increase in weight of diabetic rats  

than non-diabetic rats (158.5g,  

166.75g,165.25g, and 168.5g for group A, B, 

C, and D respectively) (Figure 7). A study 

was conducted by [25] also support similar 

findings.

  

Table 1. Treatment plan for each group of rats 

Groups Treatments 

A Normal diet (control group) 

B Guava leaves powder (10g/day) 

C Mango leaves powder (10g/day) 

D Both Guava and Mango leaves powder (5g each =10g/day) 

 

Table 2. Analysis of Variance of FBG (mg/dl) 

Source DF SS MS F 

Treatment 3 6547.8 2182.61 3.11* 

days 2 14267.0 7133.52 10.17* 

Treatment×days 6 5219.3 869.88 1.24NS 

Error 36 25260.5 701.68  

Total 47 51294.7   

*= significant (P= 0.01-0.05), NS = non-significant (p>0.05) 
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Table 3. Analysis of Variance of RBG (mg/dl) 

Source DF SS MS F 

Treatment 3 48067 16022.4 3.52* 

Days 2 68306 34152.9 7.50** 

Treatment×days 6 23743 3957.2 0.87NS 

Error 36 163978 4554.9  

Total 47 304094   

**= highly significant (p<0.01), *= significant (P= 0.01-0.05), NS = non-significant (p>0.05) 

 

Table 4. Analysis of Variance of Insulin (µIU/mL) 
Source DF SS MS F 

Treatment 3 129.816 43.272 369.80** 

days 2 203.438 101.719 869.29** 

Treatment×days 6 82.184 13.697 117.06** 

Error 36 4.213 0.117  

Total 47 419.650   
**= highly significant (p<0.01) 

 

Table 5. Analysis of Variance of Plasma Cholesterol (mg/dl) 

Source DF SS MS F 

Treatment 3 1087.58 362.528 3.17* 

days 2 1838.04 919.021 8.04* 

Treatment×days 6 627.79 104.632 0.92NS 

Error 36 4114.50 114.292  

Total 47 7667.92   
*= significant (P= 0.01-0.05), NS = non-significant (p>0.05) 

 

Table 6. Analysis of Variance of LDL (mg/dl) 

Source DF SS MS F 

Treatment 3 2057.2 685.74 3.60* 

days 2 2542.9 1271.44 6.67** 

Treatment×days 6 1101.0 183.49 0.96* 

Error 36 6866.7 190.74  

Total 47 12567.8   
**= highly significant (p<0.01), *= significant (P= 0.01-0.05) 

 

Table 7. Analysis of variance of HDL (mg/dl)   

Source DF SS MS F 

Treatment 3 756.25 252.083 3.14* 

days 2 1110.87 555.437 6.91* 

Treatment×days 6 664.63 110.771 1.38* 

Error 36 2893.50 80.375  

Total 47 5425.25   
*= significant (P= 0.01-0.05) 
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Table 8. Analysis of variance of Weight (g) 

Source DF SS MS F 

Treatment 3 656.17 218.722 2.27NS 

days 2 23.29 11.646 0.12 NS 

Treatment×days 6 56.21 9.368 0.10 NS 

Error 36 3473.00 96.472  

Total 47 4208.67   
NS = non-significant (p>0.05) 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Effect of mango & guava leaves powder on fasting blood glucose (mg/dl); group D 

rats showed maximum decrease in fasting blood glucose level while group A showed the least  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  Effect of mango and guava leaves powder on random blood glucose (mg/dl); Graph 

indicated that guava leaves powder (group C) has significant antidiabetic effect than group 

A & B 
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Figure 3. Effect of mango and guava leaves powder on serum insulin (µIU/mL); Compared 

to all groups, only group D indicated maximum antidiabetic effect with maximum increase 

in serum insulin level 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Effect of mango and guava leaves powder on plasma cholesterol (mg/dl) level; on 

60th day of treatment, group D, fed with mixture of mango and guava leaves powder, revealed 

significant effect on diabetic rats 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Effect of mango and guava leaves powder on low density lipoprotein (mg/dl) level; 

Group D showed best results than all other groups with maximum decline in LDL on 60th 

day 
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Figure 6. High density lipoprotein (mg/dl); At 60th day of treatment, group B showed more 

increase in HDL than group A & C. While group D indicated maximum increase in HDL 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Weight (g) of different treatment groups; compared to all groups, weight of rats 

fed with mixture of guava and mango leaves powder was highest than other groups on 60th 

day of treatment 

 

Conclusion 

Overall comparison of all four treatments 

described that group D fed with both guava 

and mango leaves showed the best results 

than all other groups. But the effect of guava 

leaves on diabetes is better than mango 

leaves. 
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