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ABSTRACT  

The management of diabetes is crucial since that is the only option for this chronic non-

communicable disease. The administration of medicinal drugs for the management of diabetes is 

critical. It is however important to note that some plants have components that confer anti-diabetic 

properties and may be of use especially in developing countries where there is limited access to 

healthcare. The aim of this review is to review studies that involved plants with anti-diabetic 

effects. Such plants as tea, mushroom, broccoli, garlic, moringa, ginseng, guava, onion, tiger nut, 

bush mango, okra, dates, bitter melon, dandelion, watermelon, and pumpkins may reduce diabetes 

risks, or even lower blood glucose in diabetes patients (notably type 2 diabetes). Phytoremediation 

via plant foods should not be underestimated in the management of diabetes. 
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INTRODUCTION  

Diabetes is a metabolic disorder characterised by high blood glucose concentrations due to disorder in 

insulin production, secretion or action. There are two major types of the disorder: type 1 diabetes, 

caused by absolute insulin deficiency and type 2 diabetes, caused by progressive insulin secretory 

defect or insulin resistance. The non-drug approach to the treatment of diabetes is very important and 

useful, particularly to people in developing areas where access to healthcare is a challenge (O'Donnell, 

2007). For several centuries now, herbs, plants and plant extracts have been used as food and for the 

treatment of many diseases. Most of these plants have been studied for their medicinal properties. For 

the use of these plants in the treatment of diabetes, this paper looked at several of the plants and extracts 

with documented evidence of treating diabetes. Many plants have been used in the Indian population, 

not only as food but also for the treatment of diabetes, of which most of these plants and plant extracts 

have been proven to contain substances that inhibit Human Pancreatic Amylase (Ponnusamy et al., 

2011). This review covers several selected plants and plant extracts that have been used in the Indian 

Ayurveda system, in Chinese traditional medicine, and in Africa to review their potential anti-diabetic 

properties. Table 1 shows a summary of all selected plants, plant extracts and mushroom that have anti-

diabetic effects in diabetic patients and rats. These are substances that have exhibited potential in 

preventing the occurrence of diabetes or to slow down its development and possible complications.  

 

It is estimated that over 200 species of plants exhibit anti-diabetic (hypoglycaemic) properties (Jia et 

al., 2003). The purpose of this review is not to promote products that contain these plant foods or herbs 

but to present available literature on the importance of these plants in the fight against diabetes.  

 

ANTI-DIABETIC EFFECTS OF SELECTED PLANTS AND 

MUSHROOM 

Green Tea 

Green tea comes from the plant, Camellia sinensis. Tea consumption has been linked to reduced risk 

or reduced incidence of type 2 diabetes (The Inter Act Consortium, 2012). This protective effect may 

be attributed to the flavonoids contained in tea (Kao et al., 2006). Moderate- to long-term tea 
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consumption is associated with a lower incidence of type 2 diabetes and has a significant reductive 

effect on fasting blood glucose levels in type 2 diabetic patients (Panagiotakos et al., 2009). Several 

human and animal studies suggest that green tea has a blood glucose-lowering effect in diabetic patients 

(Panagiotakos et al., 2009; Igarashi et al., 2007; Wolfram et al., 2006; Sabu et al., 2002). Haidaria et 

al. (2013) also reported that administration of green tea orally brought serum glucose levels to normal 

and the glycaemic control was improved upon oral administration of green tea extract. Green tea has 

also been shown to have a glycaemic regulation effect even in pre-diabetic patients (Toolsee et al., 

2013). It also has a protective effect against diabetic nephropathy in type 2 diabetes patients (Kang et 

al., 2012). However, Mackenzie et al. (2007) did not find any significant hypoglycaemic effect of either 

green or black tea in type 2 diabetes in adults with a median diabetes duration of 6 years. This suggests 

that green and black tea could significantly reduce blood glucose levels for newly diagnosed diabetics. 

This is probably so because newly diagnosed diabetic patients’ systems might be able to respond to 

green or black tea more effectively than those who have lived with diabetes for a longer period of time.  

Black tea 

Black tea is produced from the fresh leaves of Camellia sinensis. The different methods of preparing 

green tea and black tea may account for their differences. A global study has shown high black tea 

intake to be associated with a lower prevalence of type 2 diabetes. (Beresniak et al., 2012). Black tea 

might offer potential in managing diabetes (Zhang et al., 2008); the polysaccharides from black tea 

have free radical-scavenging activity. The major bioactive compounds of black tea (black tea 

polymerised polyphenol, BTPP) confer an antioxidant property (Leung et al., 2001).  

 

Black tea has been reported to have both curative and preventive effect in induced diabetic rats (Gomes 

et al., 1995). In a recent study, Butacnum et al. (2017) examined the effect of black tea on postprandial 

blood glucose in both normal and pre-diabetic individuals. Black tea drinks significantly controlled 

postprandial blood glucose from sucrose taken 5 minutes previously. The black tea drink was made by 

extraction of black tea leaves by hot water, removing first caffeine and catechins. No significant 

difference was seen between high dose and low dose (220 mg BTPP and 110 mg BTPP respectively) 

in postprandial glucose control (Butacnum et al., 2017). However, in type 2 diabetic mice, green tea 

had a greater blood glucose-lowering effect than black tea (Tang et al., 2013). The green tea extracts 

had 71.5% tea polyphenols which was mainly catechin and the black tea extracts had 83.7% total tea 

polyphenols (68.4% theaflavins, 15.3% catechins). Tang et al. suggest green tea extracts exert their 

hypoglycaemic effect by decreasing insulin resistance while black tea extracts act by stimulating 

insulin secretion and maintaining β-cell function.  

 

In contrast, Mackenzie et al. (2007) reported no hypoglycaemic effect for either green tea and black 

tea in adults with type 2 diabetes. There was no significant difference in the changes in glycosylated 

haemoglobin between the study groups (placebo, 375 mg or 750 mg green tea extract or black tea 

extract).  

Broccoli 

Broccoli (Brassica oleracea) is one of the vegetables that has exhibited hypoglycaemic properties in 

type 2 diabetic patients. It is reported to have a serum insulin-reducing effect in diabetic patients, 

improving insulin resistance (Bahadoran et al., 2012). In a clinical trial, broccoli sprouts powder was 

reported to have significantly ameliorated serum triglyceride and oxidized LDL/LDL-cholesterol ratio 

in type 2 diabetic patients (Bahadoran et al., 2012). Even HDL-cholesterol was higher in a group of 
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participants that received a higher dose (10g/day) of the powder, resulting in a lower risk of 

cardiovascular disease (Hu et al., 2013). Cardiovascular disease is a complication for diabetic patients, 

since diabetes itself is a risk factor for the former condition. Some of the apparent health benefits of 

broccoli may be attributed to its protective effect against oxidative stress (Suresh et al., 2016). 

However, more research is needed to confidently associate broccoli to the reduction of high blood 

glucose and its complications in diabetics.  

Garlic 

Garlic (Allium sativum) has long been used for the treatment of many conditions related to the heart 

and circulation in both traditional and orthodox medicine. The compounds sulphur and allicin are said 

to be the substances found in garlic that are responsible for the hypoglycaemic properties of garlic 

(Mathew and Augusti, 1973). 

 

Several scientists have studied garlic and its anti-diabetic effect in type 2 diabetic patients. In a single-

blind and placebo-controlled study, conducted by Ashraf et al. (2011), which lasted for 24 weeks, the 

potential hypoglycaemic effect of extract of garlic was investigated in people with type 2 diabetes. The 

diabetic patients were randomised into two groups, each receiving either 300mg of garlic tablets three 

times a day or placebo. Both groups received metformin in addition (500mg twice/day). The 

intervention resulted in a 3% decrease in fasting blood glucose after 24 weeks compared to a 0.6% 

increase in the control group.   

 

Precursors of garlic oil and allicin show significant anti-diabetic or hypoglycaemic effects in alloxan 

diabetic rats (Modak et al., 2007). Similarly, Jalal et al. (2007) reported a positive association between 

the intake of raw garlic and insulin resistance in diabetic rats.  

 

Padiya et al. (2011) investigated the effect raw garlic has on type 2 diabetic rats. The garlic was 

effective in improving insulin sensitivity while attenuating metabolic syndrome and oxidative stress. 

In streptozotocin-induced diabetic rats, Lui et al. (2006) found that the use of garlic oil for a long period 

can have a beneficial effect on diabetics by improving oral glucose tolerance. Liu et al. (2005) found 

that garlic oil (100 mg/kg body weight) and diallyl trisulfide (40 mg/kg body weight) taken for 3 weeks 

improved glycaemic control in diabetic rats through increased insulin secretion and increased insulin 

sensitivity. Duncan (1999), in a randomised clinical study, reported that hyperglycaemia can be 

corrected with garlic oil. Most of these studies used garlic extracts; studies are needed to determine the 

quantity of raw garlic needed to provide anti-diabetic effect among humans.  

Moringa 

Studies have reported an anti-diabetic effect of Moringa oleifera leaves in diabetic rats. Moringa has 

been shown to reduce fasting blood glucose in normal (<120mg/dL), mild (120-300mg/dL) and severe 

diabetic (>300mg/dL) rats but the effect was greater in severe diabetic rats (Jaiswal et al., 2009). It also 

improved glucose intolerance in type 2 diabetic rats (Ndong et al., 2007).  

 

Moringa reduced the serum blood glucose levels of diabetic rats (Chen et al., 2007); hence it has a 

protective effect on streptozotocin-induced diabetic rats (Gupta et al., 2012). Edoga et al. (2013) have 

also reported a dose-dependent blood glucose-lowering effect in both normal and streptozotocin-

induced diabetic rats. The available evidence therefore, rates Moringa oleifera as one of the 
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plants/herbs most likely to be useful in type 2 diabetics. Much more work needs to be done in humans 

to ascertain its anti-diabetic effects. 

Ginseng 

Ginseng (Panax sp) is found only in the Northern Hemisphere, in North America and in Eastern Asia 

and grows typically in cooler climates where the weather is favourable for its growth. Several studies 

have suggested it possesses some anti-diabetic effects in both type 1 and type 2 diabetes. According to 

Hui et al. (2009) the uptake of glucose by the muscle and adipose tissues, inhibition of glucose 

absorption in the intestine, increment in insulin secretion and inhibition of glucose production from 

hepatocytes, are the mechanisms through which ginseng is able to lower blood glucose of type 1 and 2 

diabetic patients.  

 

Similarly, Amin et al. (2011) reported a hypoglycaemic and diabetic preventive effect of Ginseng. In 

their study, male rats were used to investigate the mechanism by which Ginseng may infer a protective 

effect on diabetes. Male rats are more susceptible to diabetes than females. Aqueous extract of Ginseng 

appeared to have hypoglycaemic effects. Kang et al. (2008) also reported that ginseng has a significant 

effect in reducing serum glucose of diabetic rats.  

Guava  

Guava (Psidium guajava) is a tropical pear-shaped fruit. Using streptozotocin-induced diabetic rats, 

Shen et al. (2008) showed that aqueous and ethanolic extracts of guava leaves have hypoglycaemic 

effect (significant) in type 2 diabetic rats. Guava has been found to reduce serum blood glucose levels 

of streptozotocin-induced diabetic male mice (Yusof and Said, 2004). 250 mg/kg body weight P. 

guajava water extract showed greater hypoglycaemic and anti-diabetic effects as compared with 0.5 

mg/kg body weight glibenclamide, a sulfonylureas drug, in diabetic rats. Even when the extract was 

combined with 250 mg/kg Mangifera indica water extract, the effect was still strong (Rawi et al., 2011). 

Guava as a fruit is very high in dietary fibre, which has a positive effect on diabetes in terms of 

glycaemic control (Hindy et al., 2012; Meyer et al., 2000). More data are needed to understand the 

dose-dependent effects of guava and how the plant, leaves or fruits could be of benefit to diabetic 

patients.  

Onion 

Onion (Allium cepa), also known as the bulb onion, is a common vegetable in most parts of the world. 

It has been credited with anti-hyperglycaemic activity in diabetic rats. A. cepa, Brassica oleracea var. 

botrytis (Cauliflower) and A. sativum (Garlic) all had significant anti-diabetic effects by reducing the 

hyperglycaemic levels in rabbits (Roman-Ramos et al., 1995). Onion achieves this effect by 

normalizing the activities of liver glucose-6-phosphatase, HMG CoA as well as hexokinase, all found 

in the liver (Roman-Ramos et al., 1995; Kumari et al., 1995). According to Mathew et al. (1975), a 

dose of 50g of onion juice was able to significantly control postprandial glucose levels when clinically 

offered to diabetic patients. However, a diabetic diet containing onion (12.5% body weight) did not 

reduce blood glucose of diabetic rats after 15 days (Jelodar et al., 2005). It was suggested that volatile 

chemical substances in onion may have escaped during the processing of the diet. Thus, while onion 

may have hypoglycaemic effects, cooking might render it impotent; thus, processing methods that 

preserve the chemical substances in it should be investigated and encouraged.  
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This finding does not suggest the intake of the chemical supplements. As single phytochemical may 

not have the same effects as the natural plant. For example, diabetic rats fed with 6% onion diet 

containing 0.023% quercetin had reduced blood glucose more than diabetic rats fed with quercetin 

aglycone alone (0.023%) (Azuma et al., 2007). Even oxidative stress markers were higher in the 

quercetin group compared to the onion group. Quercetin, an active antioxidant in onion is more 

effective when consumed in onion than the same amount consumed alone.  

The higher potency of onion compared to quercetin might be attributed to the additive or interactive 

effect of all the polyphenols onion contains (Jung et al., 2011). In diabetic rats, a high fat diet that 

contained 1% onion extract was generally more hypoglycaemic by improving insulin insensitivity than 

high fat diet with 0% onion extract, 0.5% onion extract, and even 0.1% quercetin which is equivalent 

to 1% of onion extract.  

Onion is a very important vegetable used in the preparation and processing of food. Studies should be 

conducted to understand how phytochemicals interact with quercetin to produce a synergistic effect. 

The temperature at which this effect is annulled should be determined to inform diabetic patients and 

those at risk.  

Tiger Nut 

Tiger nuts (Cyperus esculentus) are commonly grown in parts of Africa. It can be eaten raw, 

roasted, baked, or made into a refreshing drink. It requires little or no processing before 

consumption, thus making it a cheap source of food for people. Chukwuma et al. (2010) report 

that extracts of tiger nut have blood glucose-lowering effect in normal people because of its high 

dietary fibre content.  

 

Bush Mango 
Bush mango (Irvingia gabonensis) is a long-lived indigenous tree that is native to the moist and 

tropical forest of Central and West Africa (Jamnadass et al., 2011). They are high in vitamin C and 

dietary fibre. Evans et al. (2014) found that daily consumption of bush mango among obese people 

improves blood glucose levels, suggesting a protective and/or curative effect. It has also been 

reported that bush mango peels have blood sugar lowering effect in diabetes-induced rats and also 

reduces urine sugar content because it contains high levels of soluble fibre (Gondi et al., 2015). 

This suggests that ripe bush mango peels may improve insulin sensitivity and/or improve its blood 

glucose-binding property. 

 

Okra 

Okra (Abelmoschus esculentus; also known as Hibiscus esculentus) is widely cultivated and eaten 

freshly cooked or in dry powder form in soups and stews. It has been reported that the peels and 

seeds reduce blood glucose in diabetic rats (Sabitha et al., 2011). A dose-response was seen when 

aqueous extract and dried powder of A. esculentus were administered for 14 days to diabetic rats 

reducing blood glucose (Ben-Chioma et al., 2015). Similarly, intake of H. esculentus seed powder, 

2 g/kg body weight, as well as H. esculentus purified mucilage (2 g/kg bw/day) daily for 14 days 

improved blood glucose, lipid profile, insulin level and antioxidant activity in diabetes-induced 

rats, with the seeds showing greater effect (Hajian et al., 2016). Okra powder given to diabetic 

rats, 2g/kg body weight for 35 days reduced their blood glucose and improved antioxidant potential 
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of the rats (Mishra et al., 2016). Tavafi (2016) suggests that okra seeds inhibit certain pathogenic 

pathways of diabetes. Antioxidant activity of okra seed and its flavonoid compounds is very 

important in inhibition of diabetes pathogenic pathways including inhibition of oxidative stress 

and inhibition of α-glucosidases and α-amylases. Okra extract (200 mg/kg body weight) has also 

shown to improve the conditions of gestational diabetes-induced rats (Tian et al., 2015) and high-

fat diet-induced rats (Fan et al., 2014).  

Intake of okra may ameliorate blood glucose, lipid profile and other factors associated with 

diabetes in diabetes patients. It may be more beneficial to consume whole okra since both the seeds 

and mucilage have had effects in rat studies. However, the amount needed to effect hypoglycaemic 

and/or hyperlipidaemic effects in humans is unclear. It has been used by diabetic patients for many 

years, but future clinical studies are needed to measure its effects in diabetic patients.  

 

Dates 

Dates are found worldwide and much grown/cultivated in the Northern part of Africa and the Middle 

East where the soil is good for its growth (Besbes et al., 2009). Its fruits and seeds have been used in 

the prevention and treatment of diabetes (Bnouham et al., 2002). Hasan and Mohieldein (2016) 

evaluated the anti-diabetic, hypolipidemic and antioxidative effect of date seed extract on diabetes-

induced rats. During the eight weeks of treatment with extract of the date seed, glucose levels were 

analysed weekly. Glycated haemoglobin and serum insulin tests were performed to evaluate the 

glycaemic effect of the extract on the diabetes-induced rats. There was a significant reduction in blood 

glucose levels of the diabetes-induced rats compared to the controls. The researchers also concluded 

that long term use/treatment with the extract restores liver and kidney function. Miller et al. (2003) also 

reported similar findings from their study which sought to measure the glycaemic responses of healthy 

individuals to the consumption of dates and dates with yogurt. The mechanism of action has not been 

determined and more research is needed to understand its mechanism in influencing body functions 

related to diabetes.  

Bitter Melon 

Bitter melon (Mamordica charantia) fruit, commonly known as the bitter melon or bitter gourd, is 

widely grown in tropic areas. Extracts of the fruit pulp, seeds, the leaves and the whole plant have been 

shown to have hypoglycaemic effect in various animal models (Modak et al., 2007). The fruit extract 

of bitter melon has also been reported by Sridhar et al. (2008) to improve insulin signalling and insulin 

sensitivity in rats fed with a high-fat diet. Further research is required to ascertain the influence of 

consumption frequency of bitter gourd on its potency in humans, if any. Fernandes et al. (2007) also 

reported a blood glucose lowering effect of bitter melon extract in alloxan-induced diabetic rats, though 

a high dose appeared to have been needed. The extract reduced blood glucose by increasing the uptake 

of glucose by hemidiaphragm and inhibited glycogenolysis in liver slices in-vitro.  

Dandelion  

Dandelion is a plant in the genus Taraxacum with yellow flower heads and broad-ended leaves. Though 

there is limited information on the use of dandelion in the treatment and management of type 2 diabetes 

( Iddrisu et al., 2015), Nnamdi et al. (2012a) found that consumption of dandelion leaf and root reduced 

the blood sugar levels in type 2 induced diabetic rats. The roots were found to be more potent than the 

leaves in its hypoglycaemic effect. In a human study, type 2 diabetic patients were randomised into 3 
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groups. The first and second groups were treated with 5g of dandelion leaf and root powder respectively 

for 9 days. The third group did not receive treatment. Both leaves and roots reduced fasting blood 

glucose, but the roots proved to be more effective (Iddrisu et al., 2016).  

Watermelon 

Watermelon belongs to the genus Citrullus. The anti-diabetic effect of watermelon in vivo was studied 

using Imprinting Control Region (ICR) mice. The mice were induced with diabetes using 

streptozotocin and then supplemented with watermelon extract. The results showed a significant 

reduction in blood glucose and improvement in serum insulin levels. Further analysis showed that 

watermelon was effective in protecting pancreatic cell death (Ahn et al., 2011). Omigie and Agoreyo 

(2014) investigated the effect of watermelon seed extract on blood glucose concentrations and 

electrolyte parameters. The study used streptozotocin-induced diabetic rats and after a week of inducing 

diabetes in the rats, they were administered the watermelon seed extract (200 mg/kg body weight) 

orally for 29 days. There was a significant reduction in plasma blood glucose in rats treated with the 

watermelon seed extract compared to the diabetic control group. Muhammad et al. (2015) also 

investigated the anti-diabetic effect of watermelon seed extract in streptozotocin-induced diabetic 

albino rats. The rats were treated for 28 days with the watermelon seed extract (200 mg/kg of body 

weight). This study also found a significant reduction in fasting blood glucose in the rats treated with 

the watermelon seed extract compared to the diabetic control group. The current evidence suggests that 

watermelon seeds contains a substance that might be able to induce the regeneration of the beta cells 

of the pancreas or improve insulin secretion and/or insulin function.  

Pumpkin 

Pumpkin (Cucurbita pepo) is a vegetable that is widely consumed across the world. Sedigheh et 

al. (2011) investigated the hypoglycaemic and hypolipidemic effects of pumpkin powder in 

alloxan-induced diabetic male rats. They reported a significant decrease in serum glucose and 

improvement in lipid profile in the pumpkin-treated group compared to the controls. Protein-bound 

polysaccharide from pumpkin (PBPP) was found to exert hypoglycaemic effects in alloxan-

induced diabetic rats (Quanhong et al., 2005). There were also increased levels of serum insulin 

and an improvement in glucose tolerance among the treated group. Pumpkin Crude Extract has 

been reported to have a blood glucose-lowering effect in induced diabetic Kunming mice (Jin et 

al., 2013). In addition to its blood glucose-lowering effect, pumpkin powder was found to increase 

insulin levels in diabetic rats. The authors speculate that its consumption could have positive 

effects in preventing hyperglycaemia and histopathological changes of the pancreas (Somayeh et 

al., 2011). In another study, dietary pumpkins were effective in improving glucose tolerance in 

type 2 diabetic rats. It was suggested that the trigonelline and Nicotinic Acids in pumpkin were 

responsible for the glucose tolerance observed, though the effect was more in the case of 

trigonelline (Yoshinari et al., 2009). 

 

Mushrooms 

Mushrooms are fungi, and not plants. They are considered in this review because they grow on soils, 

on plants and among plants.  

 

Mushroom is a delicacy in many cultures and in some geographical locations it’s used as medicine or 

nutraceutical substance. Mushrooms, as functional foods, might have a particularly high potential 
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impact for the prevention of diabetes, as well as curative properties for the condition more than other 

species (Perera and Li, 2011). A randomized placebo control study by Hsu et al. (2007) showed that 

12 weeks of treatment with mushroom extract improved insulin resistance in patients, 20 to 75 years 

of age, who had had type 2 diabetes for more than one year. This beneficial effect of mushroom could 

be attributed to adiponectin concentration found in mushrooms; its consumption among people with 

high risk should be encouraged for prevention. Polysaccharides extracted from mushrooms also have 

demonstrated anti-diabetic effects. Polysaccharides from Pleurotus tuber-regium administered at the 

dose of 20 mg/kg body weight per day to diabetic rats for 8-week period reduced blood glucose 

concentrations, restored serum insulin levels and increased antioxidant activity (Huang et al., 2012). 

The aqueous extract of Pleurotus sajor-caju, another species of edible oyster mushroom, showed 

hypoglycaemic and antidiabetic effects after single and repeated oral administration in normal and 

diabetic rats (Ng et al., 2015). Doses of 500 to 1000 mg/kg all had a similar effect to 150 mg/kg of 

metformin in normal and diabetic rats. It might not be beneficial for diabetics and pre-diabetics to 

consume large quantities of mushrooms to ameliorate blood glucose. According to Ng et al, the dose 

of 750 mg/kg was most effective; it additionally had a weight reduction effect on the diabetic rats (Ng 

et al., 2015).  

 

Mushrooms may be nutritious and medicinal; however, care must be taken when collecting the macro 

fungus. Some mushrooms are poisonous and/or fatal; a typical example being Amanita phalloides 

(commonly known as death cap). It is very important to identify the edible mushrooms. Species which 

are strange should be avoided until proven wholesome by chemical analysis. It is better to adhere to 

well-known mushrooms than trying out new ones which might contain toxins. Because there are so 

many different varieties, further research is needed to examine the impact of many of them on animals 

and if appropriate in human studies before we can make any blanket statement about mushrooms per 

se being useful in treatment of diabetes.  

  

CONCLUSION 

The non-pharmacological approach to the management of diabetes has been extensively studied using 

several plants and plant products, largely in animal models. The evidence provided by this review 

suggests the potentials that some of these agents have, not only for the treatment of diabetes but also 

for its prevention. Among the plants assessed in this paper for the evidence of treating diabetes, garlic 

had the strongest evidence in terms of its beneficial effect. 

 

The terms ‘treatment’, ‘treat’, ‘treating’ as used in the paper only represents the care given to the 

patients. These foods or their products are not an alternative to the existing medications for managing 

diabetic patients; they may rather be complementary. More studies are required to determine the 

amount of active substances in plant foods and mushrooms needed in the management of diabetes; 

human trials should be begun where justified.  
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Table 1. Summary of studies that investigated the use of some plants as anti-diabetic agents and their main findings 

Author(s)  

 

Plant/Fruit Study Aim Main Findings (usually in animals) 

Iddrisu et al. (2015);  

Iddrisu et al. (2016);  

Nnamdi et al. (2012) 

 

Dandelion Determine the anti-diabetic 

effect of dandelion leaves and 

roots among type 2 diabetic 

patients. 

-Consumption of dandelion leaves and roots 

reduces blood glucose levels among type 2 

diabetic patients. 

-The roots were found to be more effective in its 

hypoglycaemic effect than the roots 

Gomes et al. (1995) 

Panagiotakos et al. (2009); 

Igarashi et al. (2007);  

Wolfram et al. (2006);  

Sabu et al. (2002);  

Haidaria et al. (2013);  

The Inter Act Consortium 

(2012); 

Kao et al. (2006); 

Toolsee et al. (2013); 

Kang et al. (2012); 

Mackenzie et al. (2007); 

Leung et al. (2001); 

Butacnum et al. (2017); 

Beresniak et al. (2012); 

Butacnum et al. (2017); 

Tang et al. (2013) 

Tea 

 

Black Tea 

 

Green Tea 

To determine the link between 

long term tea consumption 

and the prevalence of type 2 

diabetes among adults  

To evaluate the effect of: 

black tea on diabetic-induced 

rats 

 

green tea consumption on 

blood glucose and glycaemic 

control 

Long term consumption of tea was associated 

with reduced levels of blood glucose and 

reduced prevalence of type 2 diabetes 

Black tea possesses anti-diabetic properties as 

extracts of black tea reduced the blood glucose 

levels in the test rats 

-It showed both preventive and curative 

properties as well 

 

Consumption of green tea: 

-reduces and normalises serum glucose levels 

-improves glycaemic control 

-has glycaemic regulatory effect in pre-diabetic 

patients 

-has protective effect against diabetic 

nephropathy in type 2 diabetic patients 

Bahadoran et al. (2012); 

Suresh et al. (2016); 

Hu et al. (2013) 

Broccoli Effect of Broccoli 

consumption on blood 

glucose in type 2 diabetic 

patients 

-Improves insulin resistance in type 2 diabetic 

patients 

Ashraf et al. (2011);  

Modak et al. (2007);  

Jalal et al. (2007);  

Padiya et al. (2011);  

Garlic 

 

To determine the 

hypoglycaemic effect of 

extract of garlic was 

-Garlic has hypoglycaemic effect in patients 

with type 2 diabetes mellitus 

- Precursors of garlic oil and allicin showed 

hypoglycaemic effects in alloxan diabetic rats 
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Duncan (1999);  

Lui et al. (2006);  

Liu et al. (2005);  

Mathew and Augusti 

(1973) 

investigated in people with 

type 2 diabetes 

-Consumption of raw garlic improves insulin 

resistance in type 2 diabetic patients 

-Improves oral glucose tolerance thus good for 

the prevention and management of diabetes 

-Corrects hyperglycaemia in type 2 diabetic 

patients 

Jaiswal et al. (2009);  

Ndong et al. (2007);  

Chen et al. (2007);  

Gupta et al. (2012);  

Edoga et al. (2013) 

Moringa Anti-diabetic effect of 

moringa in type 2 diabetic 

patients 

-Reduces fasting and serum blood glucose in 

type 2 diabetic rats as well normal rats. 

Hui et al. (2009);  

Amin et al. (2011);  

Kang et al. (2008) 

Ginseng  Hypoglycaemic effect of 

Ginseng in diabetic patients 

-Lowers blood glucose of both type 1 and type 2 

diabetic patients 

-Has hypoglycaemic effect in type 2 diabetic 

patients. 

Shen et al. (2008);  

Hindy et al. (2012);  

Meyer et al. (2000);  

Yusof and Said (2004);  

Rawi et al. (2011) 

Guava  Hypoglycaemic effect of 

extracts of guava/leaves in 

streptozotocin-induced rats 

-Reduction of serum blood glucose levels in 

streptozotocin-induced diabetic rats 

-Has hypoglycaemic effect in streptozotocin-

induced diabetic rats 

Azuma et al. (2006);  

Roman-Ramos et al. 

(1995); Kumari et al. 

(1995);  

Mathew et al. (1975);  

Jelodar et al. (2005) 

Onion Anti-diabetic properties of 

onion in type 2 diabetic 

patients 

-Possesses hypoglycaemic properties 

-Control post-prandial glucose in type 2 diabetic 

patients 

Modak et al. (2007); 

Sridhar et al. (2008); 

Fernandes et al. (2007) 

Bitter melon 

fruit 

Effect of bitter melon fruit 

extracts on blood glucose in 

induced-diabetic rats 

- Extract of bitter melon has blood glucose 

lowering effect in alloxan induced diabetic rats 

- It improves insulin signalling and insulin 

sensitivity in rats fed with high-fat diet 
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Besbes et al. (2009); 

Bnouham et al. (2002); 

Hassan and Mohieldein 

(2016); Miller (2003) 

Date Anti-diabetic and anti-

lipidemic effect of dates  

-Significant reduction in blood glucose levels of 

diabetes-induced rats 

-Long term use restores liver and kidney 

functions. 

Sedigheh et al. (2011); 

Quanhong et al. (2005); 

Yoshinari et al. (2014); 

Jin et al. . (2013);  

Somayeh et al. (2011) 

Pumpkin 

 

Hypoglycaemic and 

hypolipidemic effect of 

pumpkin on alloxan-induced 

diabetic rats. 

-Reduces blood sugar 

-Improves glucose tolerance 

-Increase serum insulin levels 

-Improves lipid profile 

Ahn et al. (2011); 

Omigie and Agoreyo 

(2014); Muhammad et al. 

(2015). 

Watermelon 

 

Effect of watermelon on 

blood glucose concentration 

and electrolyte concentration  

Watermelon seed extract has significant 

reduction in plasma glucose concentration and 

improve electrolyte balance. 

Chukwuma et al. (2010); 

Ekeanyanwu and 

Ononogbu (2010); 

Adejuyitan (2011); 

Adejuyitan, (2009) 

Tiger Nut Effect of tiger nut on blood 

glucose and cardiovascular 

health 

-Reduces blood glucose levels 

-Have protective effect against cardiovascular 

diseases and some cancers 

Sabitha et al. (2011);  

Ben-Chioma et al. (2015); 

Hajian et al. (2016);  

Mishra et al. (2016);  

Tavafi (2016);  

Tian et al. (2015);  

Fan et al. (2014). 

Okra 

 

Anti-diabetic effect of Okra in 

diabetic rats. 

Okra peels and seeds was reported to reduce 

blood glucose levels of diabetic induced rats.  

It improves diabetic conditions of gestational 

diabetic rats. 

 

Evans et al. (2014); 

Gondi et al. (2015); 

Jamnadass et al. (2011) 

Bush Mango The effect of mango 

consumption in obese people 

and the anti-diabetic effect of 

mango peels in diabetic rats. 

Consumption of mango lowers blood glucose of 

obese people. 

-Mango peels reduce blood glucose due to its 

high content of soluble fibre.  
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