
e439 

                      J Popul Ther Clin Pharmacol Vol 30(7):e439–e445; 01 April 2023. 

This article is distributed under the terms of the Creative Commons Attribution-Non 
Commercial 4.0 International License. ©2021 Muslim OT et al. 

 
 
 

Journal of Population Therapeutics 
& Clinical Pharmacology 

 

 
RESEARCH ARTICLE 

DOI: 10.47750/jptcp.2023.30.07.048 

 

Bio Reduction Of Zinc Oxide Nanoparticles Using Ipomoea Batatas & Its 
Antidiabetic Activity 
Sriraj Gannamaneni1, Suganya Panneer Selvam2*, Rajeshkumar Shanmugam3, Ramya Ramadoss4, 

Sandhya Sundar5, Pratibha Ramani6 
1Undergraduate Student, Saveetha Dental College and Hospitals, Saveetha Institute of Medical and 

Technical Sciences, Saveetha University, Chennai-600077 
2Assistant Professor, Department of Oral Biology, Saveetha Dental College and Hospital, Saveetha 

Institute of Medical and Technical Sciences, Chennai - 600077 
3Senior Lecturer, Department of Pharmacology, Saveetha Dental College and Hospitals,  Saveetha 

Institute of Medical and Technical Science, Saveetha University, Chennai-600077 
4Professor & Head, Department of Oral Biology, Saveetha Dental College and Hospital, Saveetha 

Institute of Medical and Technical Sciences, Chennai - 600077 
5Assistant Professor, Department of Oral Biology, Saveetha Dental College and Hospital, Saveetha 

Institute of Medical and Technical Sciences, Chennai - 600077 
6Professor & Head, Department of Oral Pathology & Microbiology, Saveetha Dental College and 

Hospital, Saveetha Institute of Medical and Technical Sciences, Chennai - 600077 

*Corresponding author: Suganya Panneer Selvam, Assistant Professor, Department of Oral 

Biology, Saveetha Dental College and Hospital, Saveetha Institute of Medical and Technical 

Sciences, Chennai - 600077 

 
 

Submitted: 26 February 2023; Accepted: 14 March 2023; Published: 01 April 2023 

 

ABSTRACT 

Introduction: Ipomea batatas (sweet potato) have high fiber content, good choice for diabetes, lower 

blood sugar that does nothing but control blood sugar. This attempt was done by a photochemical 

study of the extract which revealed the presence of glycosides, glucosinolates, and alkaloids, a pre 

medicine for type 2 diabetes mellitus. This study is to analyze the efficacy of anti-diabetic activity of 

Ipomea batatas with synthesized zinc oxide nanoparticles. 

Materials And Methods: Ipomea batatas weighing 10g added with 0.574g of zinc oxide nanoparticles 

& 100 ml of NaOH. The mixture is then subjected to heating or condensation for 5 minutes in a water 

bath. It is repeated and the mixture is allowed to condense to 5 ml & used for the  alpha amylase test 

and glucosidase test. Ipomea batatas with zinc oxide nanoparticles have shown more activity against 

diabetes compared with standard. 

Results Conclusion: Our results showed that Ipomea batatas with silver nanoparticles have good anti-

diabetic activity when compared to the standard.  

Conclusion: In future, this can be considered in the pharmaceutical companies & used as an adjuvant 

rather than promoting higher doses of insulin and oral drugs. 
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INTRODUCTION 

Ipomea batatas (sweet potato) is a traditional crop 

in Tropical countries.IPomea batatas are 

extremely grown in many countries ,especially in 

China and in Southeast Asia. Ipomea batatas leaf, 

by-product of Ipomea batatas, possesses 

accelerating metabolism,preventing 

arteriosclerosis,protecting eyesight and anti 

mutation activities (Kumar, Hari Kumar, and 

Patnaik 2018) 

Diabetes mellitus is a clinical syndrome due to 

relative or absolute deficiency of insulin or 

resistance to the action of insulin at the cellular 

level; as a result hyperglycaemia or glycosuria 

occurs .most common manifestations of diabetes 

are weight loss,polydipsia is and dyslipidemia. 

Similar common complications caused by 

diabetes are cardiovascular 

diseases,neuropathy,retinopathy and 

nephropathy (Feather, Randall, and Waterhouse 

2020).  

Diabetes is managed by proper exercise,avoiding 

the carbohydrate rich diet and increasing protein 

diet. Oral hypoglycemic agents maintain the 

blood glucose concentration at a certain level 

(Gougeon et al. 2000) 

Several biochemical parameters play a 

momentous function in diabetes mellitus .These 

parameters include glucose, protein, 

cholesterol,HDL cholesterol, LDL cholesterol, 

AST and ALT (Gougeon et al. 2000; “Fig. 1. 

Features of Treatment to Reduce the Risk of 

Complications of Cardiovascular Disease in 

Patients with Diabetes Mellitus: SS - 

Cardiovascular; HDL Cholesterol - High Density 

Lipoprotein Cholesterol; LDL Cholesterol - Low 

Density Lipoprotein Cholesterol; PCSK-9 - 

Subtilizine / Kexin Type 9 Protein Convertase; 

TG - Triglycerides; OH - Total Cholesterol,” 

n.d.) 

Diabetes mellitus is a persistent metabolic 

syndrome which is characterized by irregular 

increase in blood sugar leve;L prolonged 

hyperglycemia leads to elevated risk of vascular 

complications and long term malfunction and 

damage of different organs(Kumar, Hari Kumar, 

and Patnaik 2018). Our team has extensive 

knowledge and research experience  that has 

translate into high quality publications(Samuel et 

al. 2021; Gowhari Shabgah et al. 2021; 

Muthukrishnan 2021; Kanniah et al. 2020; 

Ramesh Kumar et al. 2011; Ganapathy et al. 

2022; Anita et al. 2020; PradeepKumar et al. 

2021; Barabadi et al. 2021). Our aim was to 

evaluate the anti-diabetic activity of the zinc 

oxide nanoparticles using Ipomea batatas. 

 

MATERIALS AND METHODS 

The inhibition of alpha amylase was carried out 

by the method described by Malik and 

SIngh.Breifly the reaction was initiated by the 

addition of 490,470,450 μl buffer to different 

volumes(10,30 and 50 μl) of 30 mg/ml 

synthesized zinc nanoparticles,stored (at room 

temperature)at 37°C and 4°C and calcined 

(300°C,500°C and 700°C)GAgNPs samples 

respectively to make the total volume of 500μl 

alpha amylase was added followed by the 

addition of 1000μl of starch to the reaction 

vessels.Then the reaction vessels were incubated 

incubated in a water bath for 5 minutes at 

100°C.Next to this strep 500μl of NaoH is 

added.The reaction was completed by the 

addition of 500μl of DNS, and then the reaction 

vessels were again incubated for 5 minutes by 

putting them in a beaker with hot water.The color 

change from yellow to orange indicated alpha 

amylase inhibition activity. For the preparation of 

blank, 30μl of garlic extract was added into 

1500μl buffer, and all the steps were repeated 

conducted in the same sequence as mentioned 

earlier except the addition of amylase and 

starch.the tubes were left to cool and the 

absorbable was measured at 540 nm.The 

percentage inhibition of alpha amylase was 

calculated as [(Ao-Ai)/Ao]*100. Where Ao was 

the absorbance of the standard and Ai was the 

absorbance of test samples. 

The %inhibition was calculated using the  

formulae- % inhibition =C-T/C*100 Where, 

C=control, T=test sample. 

To conduct the glucosidase assay, add 50 μL of 

the enzyme solution to 50 μL of the sample 

solution or standard drug solution  in a 96-well 

microplate. Incubate the mixture for 10 minutes 

at 37°C. Then, add 100 μL of the substrate 

solution to each well, and incubate the plate for 

another 10 minutes at 37°C. Finally, stop the 

reaction by adding 50 μL of 0.1 M Na2CO3 

solution to each well. Measure the absorbance of 

the reaction mixture at 405 nm using a microplate 

reader.Calculation of glucosidase inhibition: 

Calculate the percentage of glucosidase 

inhibition using the following formula: 

https://paperpile.com/c/XCPmT6/41PC
https://paperpile.com/c/XCPmT6/41PC
https://paperpile.com/c/XCPmT6/yEkc
https://paperpile.com/c/XCPmT6/yEkc
https://paperpile.com/c/XCPmT6/FDM9
https://paperpile.com/c/XCPmT6/FDM9+v3fp
https://paperpile.com/c/XCPmT6/FDM9+v3fp
https://paperpile.com/c/XCPmT6/FDM9+v3fp
https://paperpile.com/c/XCPmT6/FDM9+v3fp
https://paperpile.com/c/XCPmT6/FDM9+v3fp
https://paperpile.com/c/XCPmT6/FDM9+v3fp
https://paperpile.com/c/XCPmT6/FDM9+v3fp
https://paperpile.com/c/XCPmT6/FDM9+v3fp
https://paperpile.com/c/XCPmT6/FDM9+v3fp
https://paperpile.com/c/XCPmT6/FDM9+v3fp
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https://paperpile.com/c/XCPmT6/41PC
https://paperpile.com/c/XCPmT6/rMdbK+UijiN+5cN4y+4HFl5+MjxGd+N7p7P+9hc51+A2bVe+cQoaK
https://paperpile.com/c/XCPmT6/rMdbK+UijiN+5cN4y+4HFl5+MjxGd+N7p7P+9hc51+A2bVe+cQoaK
https://paperpile.com/c/XCPmT6/rMdbK+UijiN+5cN4y+4HFl5+MjxGd+N7p7P+9hc51+A2bVe+cQoaK
https://paperpile.com/c/XCPmT6/rMdbK+UijiN+5cN4y+4HFl5+MjxGd+N7p7P+9hc51+A2bVe+cQoaK
https://paperpile.com/c/XCPmT6/rMdbK+UijiN+5cN4y+4HFl5+MjxGd+N7p7P+9hc51+A2bVe+cQoaK
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% inhibition = [(Abs_control - 

Abs_sample or drug) / Abs_control] x 

100 

 

 

FIGURE A,B,C,D: Weighing, Filtering and Preparation of Ipomea batatas extract. 

 

RESULTS AND DISCUSSION 

For the α-amylase inhibition test, the graph was 

plotted with x-axis as concentration of extract 

prepared and y-axis as % of inhibitions. It was 

compared to the standard drug, acarbose. We had 

a positive confirmatory test as the standard 

showed more inhibition than extracted drug. 

With concentration of extract increasing, 

inhibition increased and was better than acarbose. 

For all concentrations ranging from 10μl to 50μl, 

inhibition was more than 50% & peaked at 90% 

inhibition. From the alpha amylase test by 

checking the anti diabetic activity. It is shown 

that combination of zinc oxide nanoparticles with 

Ipomea batatas has shown less inhibition with 

increased concentration comparatively with 

standard Ipomea batatas (Graph 1). 

For the glucosidase test, the graph was plotted 

with x-axis as concentration of extract prepared 

and y-axis as % of inhibitions. It was compared 

to the standard drug, acarbose. We had a positive 

confirmatory test as the standard showed more 

inhibition than extracted drug. With 

concentration of extract increasing, inhibition 

increased and was better than acarbose. For all 

concentrations ranging from 10μl to 50μl, 

inhibition was more than 50% & peaked at 90% 

inhibition. From glucosidase test checking the 

anti-diabetic activity it is shown that combination 

of zinc oxide nanoparticles with IPomea batatas 

has shown less inhibition comparatively with 

standard Ipomea batatas (Graph 2). 
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GRAPH 1 

 

GRAPH 2 

 

A collection of illnesses known as diabetes 

mellitus are characterized by hyperglycemia, 

altered lipid, carbohydrate, and protein 

metabolism, and a higher risk of vascular disease 

complications. Insulin secretion is abnormal in 

type 2 diabetes mellitus, and the peripheral 

tissues are unable to react to insulin. None of the 

several animal models for Type 2 diabetes 

mellitus, including those that are genetically and 

chemically produced, can accurately represent 

human Type 2 diabetes mellitus. (Faruqui 2017) 

Hyperglycemia or glucosuria is a symptom of 

diabetes mellitus, a clinical disease caused by a 

relative or absolute lack of insulin or by cellular 

resistance to insulin action. Weight loss, 

polydipsia, polyphagia, and polyuria are the most 

typical signs and symptoms of diabetes because 

of hyperglycemia, hypoinsulinemia, and 

dyslipidemia. Cardiovascular conditions, 

neuropathy, retinopathy, and nephropathy are 

also often occurring consequences of diabetes 

(Vaidya, Vaidya, and Nabar 2014). To manage 

diabetes and its consequences, a variety of 

treatments are utilized, such as dietary 

supplements, natural or plant-derived medicines, 

and synthetic drugs..(Gupta, Das, and Imran 

2019) 

https://paperpile.com/c/XCPmT6/f8eF
https://paperpile.com/c/XCPmT6/6tj9
https://paperpile.com/c/XCPmT6/BnbS
https://paperpile.com/c/XCPmT6/BnbS
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Reactive oxygen species are prevented from 

forming and type 2 Diabetes mellitus 

consequences are lessened by a drop in glucagon 

levels.Diabetes changes the metabolism of lipids 

or lipoproteins, which results in increased 

atherosclerosis. Our research suggests that higher 

glucose metabolism may be the cause of higher 

cholesterol, triglycerides, and LDL-cholesterol 

levels (Xu, Wang, and Song 2022). With diabetes 

mellitus, there are changes in the way that 

protein, fat, and glucose are 

metabolised.Achieving the ideal level of 

glycosylated proteins may help to reduce 

complications like retinopathy, nephropathy, and 

neuropathy.Insulin shortage or ineffective insulin 

activity is the cause of abnormal management of 

dietary proteins. Reduced ATP production results 

in less protein being formed, and diabetes also 

contributed to the catabolic reaction by causing 

structural proteins to be destroyed (Díaz-

Gerevini et al. 2019) 

Ipomea batatas  have a special ability to retain a 

lot of starch in their roots, which makes them a 

fantastic source of dietary energy. In addition to 

their high carbohydrate content, sweet potatoes 

are also a good source of potassium, calcium, 

iron, and the vitamins A and C.Studies have 

demonstrated that sweet potato can improve 

insulin sensitivity, glucose tolerance, and reduce 

blood glucose levels in animal models of 

diabetes. This effect has been attributed to the 

presence of bioactive compounds such as 

phenolic acids, flavonoids, and anthocyanins, 

which have been shown to enhance insulin 

secretion and reduce insulin resistance(Abidin et 

al. 2015) 

In addition to its effects on glycemic control, 

sweet potato has been shown to improve lipid 

profile by reducing total cholesterol, 

triglycerides, and LDL cholesterol levels, while 

increasing HDL cholesterol levels. This effect 

has been attributed to the presence of 

antioxidants and polyphenols, which can protect 

against oxidative stress and inflammation, both 

of which are implicated in the development of 

metabolic disorders such as diabetes.(Campos 

and Ortiz 2019) 

Ipomoea batatas' effects on lipid profile, insulin 

sensitivity, and glycemic control have all been 

proven to have anti-diabetic action. Bioactive 

substances like phenolic acids, flavonoids, and 

anthocyanins as well as dietary fibers like pectin 

and resistant starch have been linked to these 

effects. People with diabetes or those who are at 

risk for developing it may find it helpful to 

include sweet potatoes in their diet 

(Habtemariam 2019). Our study propose the anti-

diabetic activity of the natural element; Ipomoea 

batatas which will change the future perspective 

of the pharmacotherapy. 

 

CONCLUSION 

These results show that the white skinned sweet 

potato is useful in prevention and improvement 

of diabetic symptoms by stimulating human 

immunity & should be used in many 

pharmaceutical companies as an adjuvant to 

improve the quality of life of patients from the 

adverse effects of long term anti-diabetic drugs. 
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