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The Effect of Banana (Musaceae) and Onion (Allium 
cepa) on Diabetic Rats 

 

 
 
 
 
Abstract 
A study was conducted to assess the impact of dried green and yellow 
bananas, as well as dried onion and ready-made onion powder, on diabetic 
rats. Sixty adult male rats were divided into 10 groups, with one group being 
a control group. The diabetic rats were fed a basal diet supplemented with 
different percentages of dried green and yellow banana, dried onion, and 
ready-made onion powder for eight weeks. The results showed that the 
supplementation led to a significant reduction in glucose levels, improved 
kidney function, and better lipid profile compared to the control group. Dried 
green or yellow bananas were found to be more effective in lowering 
glucose levels and increasing insulin concentrations than onions. This 
suggests that these fruits and onion products could be suitable for diabetic 
patients. 
Keywords: green or yellow banana,  onion, diabetes, Glucose, Insulin 

activity, Liver and Kidney functions, Lipid profile.  

 :ملخص
 على الفئران المصابة بالسكر (Allium cepa)و البصل   (Musaceae)تأثير الموز العنوان :  

 نعيم محمد رابح ، عيد على زكى ، ميادة سعيد محمدالمؤلفون : 

 ومسأأحو   المجفأأ   البصأأل  وكأأكل   المجفأأ ،  والأصأأفر  الأخضأأر  المأأوز  تأأأثير  لتقييم  دراسة  أجريت

 10 إلأأى البأأالني  الأأككور مأأ  فأأأر 60 تقسأأيم تأأم.  بالسأأكر   المصأأابة  الفئأأران  علأأى  الجأأا، ،  البصل
 بنظام  بالسكر   المصابة  الفئران  تنكية  تم.  ،ي مجموعة الضابطة  واحدة  مجموعة  وكانت  مجموعات،

 ومسأأحو   المجف   والبصل  المجف   والأصفر  الأخضر  الموز  م   مختلفة  بنسب  مكمل  أساسي  غكائي

 مسأأتويات فأأي كبير انخفاض إلى أدت  المكملات  أن  النتائج  أظهرت.  أسابيع  ثمانية  لمدة  الجا،   البصل

 أن وجأأد. الضأأابطة بالمجموعأأة مقارنأأة الأأد،ون  مستوى  وتحسي   الكلى،  وظائ   وتحسي   الجلوكوز،

 تركيأأ  وزيأأادة الجلوكأأوز مسأأتويات خفأأ  فأأي فعاليأأة أكثأأر المجفأأ  الأصأأفر أو الأخضأأر المأأوز

 .السكر  لمرضى مناسبة تكون أن يمك  والبصل الموز أن إلى يشير و،كا. البصل م   الأنسولي 
نشاط الأنسولي    ،الجلوكوز    ،مرض السكر     ،البصل    ،الموز الأخضر أو الأصفر    الكلمات الدالة :

 صورة د،ون الدم.  ،وظائ  الكبد والكلى  ،
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Introduction 

Diabetes mellitus is a multifactorial disease characterized 
by hyperglycemia and an increased basal metabolic rate (Bos 
and Agyemang, 2013). High blood glucose levels damage the 
cell membranes and generate reactive oxygen species (ROS)  
(Ha and Kim, 1999). As the prevalence of this disease 
increases, there is a need to look for more efficient drugs with 
fewer side effects. Available drugs may lead to obesity and 
hyperandrogenemia even though they bring down glucose 
levels (Latha et al., 2014). 

The prevalence of diabetes is higher in men than women, 
but there are more women with diabetes than men. The urban 
population in developing countries is projected to double 
between 2000 and 2030. The most important demographic 
change to diabetes prevalence across the world appears to be 
the increase in the proportion of  people > 65 years of age  (Wild 
et al., 2004) . In Egypt, the prevalence of diabetes is around 
15.56% among adults between 20 and 79 years of age, with an 
annual death rate of 86,478 related to diabetes. In 2013, the IDF 
estimated that 7.5 million individuals have diabetes and around 
2.2 million have prediabetes in Egypt. It is expected that this 
number will jump to 13.1 million by 2035. It is estimated that 
42% of patients with diabetes in Egypt have diabetic retinopathy, 
5% are legally blind, and 22% have peripheral neuropathy. 
Diabetes is also the major cause of end-stage renal disease and 
leg amputation in Egypt (Hegazi et al., 2015). 

Medicinal plants have long been used against life-
threatening diseases including diabetes, with more or less 
success. Some of these plants have been shown to possess 
antioxidant activities, which could help improve diabetes 
inconveniences (Gargouri et al., 2016). Bananas are a widely 
consumed food, mainly due to their sensory aspects, nutrition, 
and low cost (Zandonadi, 2009). The pulp of a green banana 
has no taste. It contains a high starch and is low in sugars and 
aromatic compounds. The green fruits are rich in flavonoids, and 
also have a high content of resistant starch (similar to dietary 
fiber). The high content of resistant starch hinders the 
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absorption of fats and glucose, so bananas are suggested for 
patients with DM (Ramos et al., 2009). 

Banana contains different concentrations of nutrients like 
vitamin C (12.7 mg/100 g), vitamin A (12.4 mg/100 g) and total 
soluble solids (17.9%). A medium-sized banana contains about 
6 g of fiber. Banana is also a good source of minerals, the 
medium-sized banana contains 450–467 mg of potassium 
(Pareek, 2016). The phenolic compounds identified in bananas 
by Sidhu and Zafar, (2018) include salicylic, gallic, p-
hydroxybenzoic, ferulic, sinapic, gentisic, p-coumaric, syringic 
and vanillic. 

Various parts of the plant can be used for the treatment of 
various diseases including diabetes, diarrhea, scabies and 
inflammations as all parts of the plant exhibit different 
pharmaceutical properties (Rai et al., 2009). To get low−fat, 
low−sodium, and cholesterol−free diet, the banana is suitable for 
consumption making it particularly recommendable for people 
with cardiovascular and kidney problems, arthritis, gout, or 
gastrointestinal ulcers (Sumathy et al., 2011). 

Therefore, this study was conducted to evaluate the effect 
of dried green and yellow bananas as well as dried onion and 
ready-made onion powder at 5 and 10% on diabetic rats. 

Materials and Methods  

This study and all stages of experimentation and analysis 
were conducted in the Graduate labs, Nutrition and Food 
Science Department, Faculty of Home Economics, Helwan 
University 

Chemicals: casein, vitamins, minerals, cellulose and 
streptozotocin (STZ) were purchased from El-Gomhoria 
Company, Cairo, Egypt. Kits for blood analysis were purchased 
from Alkan Company for Biodiagnostic Reagents, Dokki, Cairo, 
Egypt. Animals: Forty adult Male Sprague-Dawley rats weighing 
(200+10g) were purchased from the farm of experimental 
animals in Helwan, Egypt. Plants: green and yellow bananas 
and onions were obtained from the Agriculture Research Centre. 
The ready-made onion was purchased from the local market. 

http://ejos.journals.ekb.eg/
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Methods:  

• Induction of Diabetic Rats:  Diabetes was induced in 
rats via a single intraperitoneal injection of freshly 
prepared streptozotocin (STZ) at a dose of 60 mg/kg body 
weight. Three days following the injection, random blood 
samples were collected from the rats' eyes to assess 
blood glucose levels, with readings equal to or exceeding 
250 mg/dl considered indicative of diabetes. (Sarkar et 
al., 1996). 

• Preparation of dried banana and onion: Banana fruits 
with peels were washed and the onion without peels was 
washed and brushed under distilled water, then boiled in 
boiling water to decrease the oxidative effect, then it was 
air dried and hand peeled. Banana fruits were dried using 
solar energy at National Research Center, Dokki, Giza, 
then grinded by an electric grinder. 
 

• Preparation of the basal diet: The diets were formulated 
to cover the nutrient requirements of rats following the 
recommendations of the American Institute of Nutrition 
(AIN-93M).  The AIM-93M Diet was formulated for the 
maintenance of adult rodents (Reeves, et al., 1993).  

Experimental animal design: A total of sixty male 
healthy rats, weighing approximately 200 ± 10g each, were 
divided into 10 groups as follows: Group 1: Negative control 
group fed on the basal diet. Group 2: Positive control diabetic 
rats fed on the basal diet. Groups 3 and 4: Diabetic groups fed 
on the basal diet supplemented with dried green banana at 5% 
and 10%, respectively. Groups 5 and 6: Diabetic groups fed on 
the basal diet supplemented with dried yellow banana at 5% and 
10%, respectively. Groups 7 and 8: Diabetic groups fed on the 
basal diet supplemented with dried onion at 5% and 10%, 
respectively. Groups 9 and 10: Diabetic groups fed on the basal 
diet supplemented with commercially available dried onion at 
5% and 10%, respectively. 

At the end of the experimental period (8 weeks), rats were 
fasted over night before sacrificing. blood samples were 
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collected into a centrifuge tube without any anticoagulant and 
centrifuged to obtain serum which was stored at- 20°C until used 
for subsequent analysis. 

Biochemical analysis: The serum glucose level was 
determined according to Asatoor and King,  
(1954). Serum total cholesterol (TC) was determined according 
to Richmond (1973), serum triglycerides (TG) was determined 
according to Wahlefeld (1974), high density lipoprotein 
cholesterol (HDL-C) was determined according to Albers et al. 
(1983), the concentrations of very low-density lipoprotein 
cholesterol (VLDL-c) and low-density lipoprotein cholesterol 
(LDL-c) were estimated according to the method described by 
Friedewald et al. (1972).  

VLDL-c = Triglyceride / 5, LDL-c = Total cholesterol – 
(HDL-c + VLDL-c) 

Serum urea was determined according to the method 
described by Tabacco (1979), uric acid was assayed in 
serum according to the method described by Jelikić-Stankov 
et al. (2003), serum level of creatinine was determined 
according to the method described by Burton and Ashwood 
(1999).  Insulin hormone: Insulin activity was estimated using 
the enzyme-linked immunosorbent assay (ELISA) method as 
described by (Clark and Hales, 1994).  

Statistical Analysis: The obtained results were analyzed 
according to SPSS program. ANOVA (Analysis of Variance) test 
was used to compare results among different groups. All 
differences were considered significant if (P˂0.05) (Clark and 
Hales, 1994). 

Results: 

The influence of dried green and yellow bananas, along 
with onion and pre-made onion powder on the serum glucose 
level and insulin concentration of diabetic rats is shown in Table 
(1). The positive control group consisting of diabetic rats 
exhibited a significant increase (P<0.05) in glucose level and a 
significant decrease in insulin concentrations compared to the 
negative control group. The addition of all examined substances 
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at 5% and 10% levels led to a significant reduction (P<0.05) in 
the average glucose levels and a notable increase in insulin 
concentrations compared to the positive control group. Green 
bananas at 10% caused a significant decrease (P<0.05) in 
serum glucose as compared to the group fed green bananas at 
5%. These treatments decreased this parameter by about 31.40 
versus 23.74% compared to the positive control group. 
Additionally, there was a significant decrease in glucose levels 
observed between the groups fed yellow banana at 10% or 5%. 
These treatments decreased the mean value of serum glucose 
by about 21.25 VS 17.29%, compared to the positive control 
group. There was a significant difference in serum glucose 
levels among the groups fed green or yellow bananas at the 
different tested levels.  

The group fed dried onion at 10% exhibited a significant 
decrease in glucose levels compared to the group fed dried 
onion at 5%, with reductions of 16.92% and 14.36%, as 
compared to the positive control group respectively. A similar 
trend was evident in the groups fed ready-made onion powder, 
with reductions of 15.35% and 10.93% between 10% and 5% 
concentrations respectively. However, no significant alterations 
in serum glucose were noted between the group fed either dried 
onion (10%) or ready-made onion powder at 10%. 

Green banana at (10%) caused a significant (P<0.05) 
increase in insulin concentration as compared to the group fed 
on green banana at (5%), however, there were no significant 
changes in insulin concentration between the groups fed yellow 
banana at 5% or 10%. A significant difference in insulin 
concentrations were observed among the groups fed green or 
yellow bananas at the different tested levels. No significant 
changes in the insulin concentration at the groups fed either 
dried onion at 10% or 5%, as well as the groups fed on ready-
made onion powder. A significant difference in serum insulin 
levels between the group fed dried onion (10%) and the group 
fed ready-made onion powder at 10%. In addition, dried green 
or yellow bananas were more effective in increasing the insulin 
concentration as compared to onions (dried or ready-made 
powder). The highest decrease in the mean value of serum 
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glucose levels and increased the concentration of insulin were 
recorded at the group fed on green banana at 10%. 

Administering the tested materials to diabetic rats at both 
levels resulted in a significant decrease in elevated serum 
kidney functions compared to the positive control group, as 
indicated in Table (2). There were no changes in urea levels 
among the groups fed on green or yellow bananas at the two 
different levels. The same trend was observed for the groups fed 
on dried onion or ready-made onion powder. Diabetic rats fed on 
green banana at 5% had no significant changes in serum 
creatinine as compared to the group fed on green banana at 
10%. The same results were observed at the groups fed on 
yellow banana at 5 and 10%. A non-significant difference in 
creatinine level was observed between the group fed on green 
banana at 10% and the group fed on yellow banana at 10% was 
observed.  Dried onion or ready-made onion powder at the 
tested levels caused no significant difference in serum 
creatinine. Dried onion or ready-made onion powder at the 5 
and 10% caused no significant difference in serum uric acid. It 
was clear that, banana supplementation improved kidney 
functions to greater extent than onion supplementation. The 
highest improvement was observed at the group fed on green 
banana. 

Injection with STZ resulted in a significant (P<0.05) 
elevation in serum levels of TC, TG, LDL-c, and VLDL-c, 
accompanied by a significant decrease in serum HDL-c 
compared to the negative control rats, as depicted in Table (3). 
Rats fed on basal diet supplemented with, green or yellow 
banana, dried onion or ready-made onion powder had significant 
(P<0.05) decrease in serum TC, TG, LDL-c and VLDL-c, and 
significant increase in serum HDL-c as compared to the -ve 
control rats. Serum TC and LDL-c were significantly decreased 
due to feeding on a basal diet supplemented with green 
bananas at 10% as compared to green bananas at 5%. While 
there were no changes in the mean of serum TG and VLDL-c 
between the same groups. Serum HDL-c was increased 
significantly (P<0.05) due to green banana at 10% when 
compared to 5%. 
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Rats fed on yellow bananas at 10% had a significant 
decrease in serum TC as compared to yellow bananas at 5%. 
While there were no changes in the mean values of serum TG, 
VLDL-c, LDL-c and HDL-c between the same group. There were 
significant differences in lipid profiles among groups fed green or 
yellow bananas at the tested levels. Dried onion 
supplementation at 10% caused non-significant changes in 
serum TC, TG, HDL-c, VLDL-c, and LDL-c when compared to 
the group fed on dried onion at 5%. On the other hand, ready-
made onion powder (10%) significantly decreased the mean 
value of serum TG and VLDL-c, and caused no significant 
differences in serum TC, HDL-c and LDL-c when compared to 
the ready-made onion powder (5%). It was observed that, there 
were no differences in serum TC, HDL-c and LDL-c among the 
rats fed on dried onion (10%), ready- made onion powder at 5 
and 10%. The highest decrease in lipid profile and highest 
increase in serum HDL-c was observed at the group fed on 
green banana at 10%. It was clear that, dried banana either 
green or yellow was more effective in lowering the diabetic 
complications that include disturbances in lipid profile than 
onion.  

Table (1): the effect of dried green, yellow banana, onion 
and ready-made onion powder on glucose and insulin 
concentrations of diabetic rats 

Parameters 
Groups 

Glucose 
(mg/dl) 

%of glucose 
reduction 

Insulin 
(mIU/ml) 

Control (-ve) 97.11±1.54h Zero 19.58±0.84a 

Control (+ve) 280.26±1.70a Zero 5.90±0.12g 

Green Banana (5%) 213.70±3.55f 23.74 13.87±0.20c 

Green Banana (10%) 192.24±2.25g 31.40 15.80±0.21b 

Yellow Banana (5%) 231.80±3.27d 17.29 12.26±0.12d 

Yellow Banana (10%) 220.70±0.77e 21.25 12.53±0.13d 

Dried onion (5%) 240.00±1.11c 14.36 10.33±0.17ef 

Dried onion (10%) 232.83±1.02d 16.92 11.06±0.08e 

Ready-made onion powder (5%) 249.60±0.78b 10.93 9.63±0.23f 

Ready-made onion powder (10%) 237.23±1.82cd 15.35 9.86±0.31f 

*Values were expressed as Means ± SE.   

* Values at the same column with different letters are significant at P<0.05.  
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Table (2): the effect of dried green, yellow banana, onion 
and ready-made onion powder on kidney functions of 
diabetic rats 

Parameters 
Groups 

Urea Creatinine Uric acid 

mg/dl 

Control (-ve) 26.18±0.80d 0.69±0.03e 3.36±0.06e 

Control (+ve) 70.27±1.06a 1.41±0.03a 8.54±0.27a 

Green Banana (5%) 35.02±0.83c 0.79±0.006cd 4.68±0.09c 

Green Banana (10%) 33.02±0.69c 0.75±0.01de 4.23±0.13d 

Yellow Banana (5%) 34.91±0.64c 0.82±0.006cd 4.96±0.06bc 

Yellow Banana (10%) 33.00±1.22c 0.84±0.004c 5.13±0.06b 

Dried onion (5%) 44.58±2.56b 0.95±0.006b 5.36±0.12b 

Dried onion (10%) 45.78±2.33b 0.93±0.01b 5.16±0.14b 

Ready-made onion powder (5%) 44.93±1.18b 0.96±0.04b 5.26±0.10b 

Ready-made onion powder(10%) 43.45±0.20b 0.98±0.04b 5.23±0.13b 

*Values were expressed as Means ± SE.   

* Values at the same column with different letters are significant at P<0.05.  

Table (3): the effect of dried green, yellow banana, onion 
and ready-made onion powder on lipid profile of diabetic 
rats 

Parameters 
Groups 

TC TG HDL-C VLDL-C LDL-C 

(mg/dl) 

Control  (-ve) 111.93±2.96g 96.23±2.89f 66.16±0.67a 19.24±0.57f 26.52±2.84f 

Control (+ve) 212.60±4.36a 239.23±2.70a 30.72±1.09f 47.84±0.54a 134.02±5.80a 

Green Banana (5%) 134.26±2.01e 183.20±1.20e 54.18±0.82c 36.64±0.24e 43.44±1.77e 

Green Banana (10%) 125.23±1.28f 178.86±0.67e 58.78±1.36b 35.77±0.13e 30.67±2.64f 

Yellow Banana (5%) 171.76±2.86c 194.84±4.29d 46.03±2.92d 38.96±0.85d 86.76±4.88cd 

Yellow Banana (10%) 164.83±0.59d 190.53±1.66d 47.07±1.80d 38.10±0.33d 79.65±2.51d 

Dried onion (5%) 183.00±2.16b 206.62±1.53bc 39.43±1.09e 41.32±0.30bc 102.24±3.46b 

Dried onion (10%) 178.70±1.28bc 201.25±1.10c 41.70±0.76e 40.69±0.22c 96.74±2.10bc 

Ready-made onion 
powder (5%) 

175.16±0.92c 210.21±0.68b 37.70±1.25e 42.04±0.13b 95.42±2.17bc 

Ready-made onion 
powder (10%) 

176.30±0.76bc 203.49±1.15c 41.24±0.84e 40.69±0.23c 94.35±0.63bc 

*Values were expressed as Means ± SE.   

* Values at the same column with different letters are significant at P<0.05.  

Discussion  

The obtained results revealed a significant increase in the 
serum glucose level with streptozotocin induction. This might be 
due to the destruction of Langerhans islet β-cells by STZ which 
also elevates oxidative stress by compromising the intrinsic 
antioxidant mechanism and increasing the production of free 
radicals (Negm, 2020 and García-Sánchez, 2020). Oxidative 
damage induced by reactive oxygen species can promote 
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negative consequences including uncontrolled hyperglycemia 
(Pitocco et al., 2010). 

Bai et al., (2022) found that banana starch intervention is 
an effective way to alleviate diabetes and its associated 
symptoms such as mood disorders. Previous studies of banana 
starch showed that unripen banana-enriched resistant starch 
was effective in alleviating the diabetic condition in diabetic mice 
study (Konda et al., 2020 and Lotfollahi et al., 2020). The 
obtained results are consistent with the findings that banana 
starch intervention can significantly improve the health condition 
of diabetic animals. The results implied that unripe bananas 
could serve as a good source of resistant starch when applied to 
a human who had diabetic complications. Rosado et al., (2020) 
showed that GB attenuated dyslipidemia and glucose 
intolerance. Similarly, to our results, Dos Santos Bueno et al., 
(2018) and Agustin et al., (2019) also showed a reduction in 
glycemia after treatment with resistant starch (Matsuda et al., 
2016). An increase in the levels of glucose in plasma may be 
related to alterations in the insulin response, and this condition 
may lead to insulin resistance and diabetes mellitus, which are 
also related to cardiovascular diseases (Arnold et al., 2018).  

Famakin et al., (2016) performed a study about the 
nutritional properties, glycemic index, and antidiabetic properties 
of plantain (Musa paradisiaca) based functional dough meals 
and significantly found a reduction in glucose levels compared to 
metformin. Bai et al., (2022) found that the banana starch (BS) 
intervention significantly lowered the insulin resistance index by 
25% in diabetic rats, compared to the control groups of rats. 

The consumption of banana peel flakes for a 3-week 
period was associated with blood glucose concentration and 
immobility time scores in rats (Meliala et al., 2020).   Resistant 
starch in banana peel flakes exerts several beneficial effects by 
improving insulin resistance and glucose homeostasis, both in 
healthy individuals and in prediabetic individuals with metabolic 
syndrome (Bodinham et al., 2014). 

The effect of onion supplementation on reducing blood 
glucose levels was also reported in some recent studies 
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(Abouzed et al., 2018 and Lolok et al., 2019). Phytochemicals 
such as quercetin and allyl-propyl disulfides found in onion peel 
and bulb might be responsible for the beneficial effect on blood 
glucose level by up-regulating the expression of insulin 
receptors and glucose transporters, improving insulin sensitivity 
and promoting glucose metabolism in peripheral tissues in 
diabetic rats. Hence, it is anticipated that phytochemicals 
present in onions might improve insulin sensitivity by amending 
the insulin receptor and glucose transporter expression and 
promoting glucose metabolism in the peripheral tissues of 
diabetic rats (Jung et al., 2011). Ülger and Çakiroglu, (2020) 
showed that lyophilized onion powder may be a protective agent 
against hyperglycemia arising from diabetes. 

Diabetic dyslipidemia is one of the major complications of 
diabetes and occurs in diabetic patients due to insulin 
insufficiency or insensitivity. Besides hypercholesterolemia and 
hypertriglyceridemia, other characteristics of diabetic 
dyslipidemia are decrease of HDL-C concentration, and 
increase of LDL-C and VLDL concentrations 
(Tangvarasittichai, 2015). Dysregulation of lipid metabolism, 
characterized by elevated levels of TG, TC, and LDL-C and 
decreased levels of HDL-C, is an important determinant of the 
course and status of diabetes mellitus and its complications 
(Jiang et al., 2015).  

Rosado et al., (2020) showed that the inclusion of GB in 
the diet improved cholesterol metabolism, glucose tolerance and 
insulin resistance, all of which were found in the HF-GB group. 
Green bananas may also exhibit hypolipidemic effects possibly 
due to the presence of flavonoids. This effect was shown by 
Vijayakumar et al., (2009) in their study with flavonoids form 
banana paradisiaca in rats. They observed a reduction in the 
levels of triglycerides, cholesterol, phospholipids and free fatty 
acids in the blood, kidney, liver, and brain. Verma, et al., (2014) 
showed that green banana flour might play a role as anti-
atherosclerotic activity in rats. Agustin et al., (2019) concluded 
that Berlin banana flour has the potential to improve lipid profiles 
in dyslipidemia rats.  
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Agustin et al., (2019) stated that unripe banana flour 
(UBF) can reduce TC and LDL levels. Bai et al., (2022) found 
that the metabolic products of HDL-c were increased by 164%, 
while LDL-c were reduced by 50%, compared to the control 
groups of rats. The triglyceride level in diabetic rats remains 
relatively stable. Patients with pre-diabetes and those who 
consume green bananas could improve their plasma low-density 
lipoprotein particle functionality (Lotfollahi et al., 2020). 
Preliminary studies with high-fat induced obesity mice 
demonstrated that resistant starch from green bananas was able 
to improve liver lipid metabolism (Konda et al., 2020). 

Regarding onion, Ülger and Çakiroglu, (2020) showed 
that lyophilized onion powder may be protective against 
dyslipidemia arising from diabetes. Wu and Parhofer, (2014) 
reported that TC, TG and LDL-C levels are increased, and HDL-
C levels are decreased in the presence of diabetes. In addition, 
it was reported that these effects of onion and its sulfurous 
compounds on plasma lipid profiles, were produced by inhibiting 
HMG-CoA reductase activities and decreasing intestinal 
cholesterol absorption (Hasimun et al., 2011).  It is also 
believed that onion may protect against diabetic dyslipidemia by 
regulating lipoprotein lipase and hepatic lipase activities due to 
its insulinotropic effects.  

So, it could be concluded that, green or yellow bananas 
fruit, dried onions and ready-made onion powder might be 
suitable for diabetic patients.  
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