
BODOLAND UNIVERSITY, KOKRAJHAR 
Debargaon, P.O. Rangalikhata 

Kokrajhar - 783370, BTAD, Assam. 

Certificate 
I certify that Ms. Sudem Brahma has prepared the thesis entitled "Instigation to 
formulate, standardize and evaluate an anti-diabetic herbal formulation ", for the 

award of Ph.D. degree in Biotechnology by Bodoland University, under my 

supervision. The thesis has not been previously produced for the award of any 

degree, diploma or other research title. 

[Arvind Kumar Goyal] 
Supervisor 

Department of Biotechnology, 
Bodoland University, 
Kokrajhar-78337.0~t 
BTR, A~sa~~at G01a\ 

Date: 311f~di~ -~er$-.~o\~~. 
~t. et\\ o\ 'o~ . ~ovta\~at, 
ue\la~o ui,'1etC:>~ \t\o\a 
?,r::i>.o\a~ c r>,.C:>C:>a~, 

'e,\t'• 



Declaration 
I declare that the thesis entitled "Instigation to formulate, standardize and evaluate 
an anti-diabetic herbal formulation" has been prepared by me under the 
supervision of Dr. Arvind Kumar Goyal of Department of Biotechnology, Bodoland 
University, Kokrajhar. No part of this thesis has fonned the basis for the award of 
any degree or fellowship previously. 

[Sudem Brahma] 
Department of Biotechnology, 

Bodoland University, 
Kokrajhar 

Date: 03/ cfi)~ oi', 

11 



Acknowledgement 
First and foremost, I would like to express my deepest gratitude to my supervisor, Dr. 

Arvind Kumar Goyal, for his unwavering support and guidance throughout my Ph.D. 

journey. His expeitise, patience, and encow-agement have been instrumental in shaping my 

research and helping me grow as a scientist. I am truly grateful for his mentorship and belief 

in my abilities. 

I utilize this opportunity to extend my sincere gratitude and gratitude to the Hon 'ble former 

Vice-Chancellor, Prof. Laishram Ladu Singh, Hon 'ble Vice-Chancellor, Prof. Babu Lal 

Ahuja, Registrar, Dr. Subung Basumatary, Academic Registrar, Dr. Manjil Basumatary, 

Deputy Registrar (Academics), Dr. Prahlad Basumatary, and all the administrative personnel 

of Bodoland University for their authoritative approval and necessary help in the period of 

my research work. 

I extend my sincere gratitude to Dr. Sandeep Das, Head, Department of Biotechnology, 

Bodoland University, and other teaching and non-teaching staff of the Department of 

Biotechnology, Bodoland University, who have helped me in various ways. 

I am deeply grateful to the Government of Assam, Office of the Director, Assam Institute of 

Research for Tribals and Scheduled Castes, Jawaharnagar, for providing a one-time 

fe11owship for ST and SC. 

A11 also thankful to the Higher Education Department, Government of Assam for financial 

assistance vide letter no. AHE.493/20 l 7 /110 under the scheme "Tejasvi Navadbitamastu 

Edu Infra Fund: Astadash Mutukar Unnoyonee Mala" and Department of Biotechnology, 

Ministry of Science and Technology, Government of India for the project grant vide letter 

No. BT/IN/Indo-US/ Foldscope/39/2015 under the scheme "Proposal for use ofFoldscope as 

a research tool". 

I would also like to thank Dr. Amit Swarnakar, Medical Officer (Ayu.) Bodoland 

University, Kokrajhar, for his expertise and insights that have been essential to the success 

of this thesis. 

I express my heartfelt thanks to Dr. Sushi! Kumar Middha, Dr. Usha Talambedu, Maharani 

Lakshmi Amman College for Women, Malleswaram, Bengaluru, for allowing and steering 

me to execute the animal modeJ experimentation in their organized laboratory (Life Science 

Research Centre) and spending their valuable time for the completion of my experimental 

research work. 

V 



I must express my heartfelt gratitude to the Director of Maharani Lakslµni Amman College 

for Women (Autnomous), Malleswaram, Bengaluru, for allowing me authoritative approval 

to pursue the animal model experimentation and research works in their institution. 

T would like to extend my sincere thanks to M.Sc. students of Maharani Lakshmi Amman 

College for Women, Malleswaram, Bengaluru, Ms. KN Hemavathy, Ms. Nidhi Dwivedi, 

Ms. KA Akshaya, and R Sowmya, and the laboratory attendant, Mrs. Rajeshwar Department 

of Biotechnology and Biochemistry, Maharani Lakshmi Ammani College for Women, 

Bengaluru, for helping in carrying out in vivo work. 

I am truly grateful for the support and help by Mr. Jangila Basumatry, Ms. Bijanta Bala 

Brahma, Mr. Karma Goyari, during my research work. 

I would like to extend my sincere thanks to my labmates Mr. Banjai Mochachary, Ms. Illora 

Narzary, Mr. Mrinal Kalita, and Ms. Sangita Das for giving me help and proving valuable 

suggestions, as well as constant encouragement throughout the research work. I could not 

have completed my research work without their help. 

It is not only an acknowledgment of the unconditional love and cooperation that I received 
from my family, and Tam glad to say that whatever Tam now is due to the unwavering zeal 

and support ofmy family. 

Beyond that, I want to sincerely thank all of my scholar friends for their kind cooperation in 

maintaining the wonderful spirit of the research environment. 

T sincerely apologize to everyone whose name could not be mentioned here. 

Above all, I am indebted to Almighty God for providing me with the knowledge, well-being, 

and courage necessary to start this research work and see it through to the end. 

(Sude,n Brahma) 

Vl 



List of Tables 
Table No. Title 

Table 1.1 Recommend composition of diet for people with diabetes 
List of Polyherbal formulations for antidiabetic activity 

Table 2.1 with commercial name, scientific names, animal studies for 

management of diabetes and country of origin 
Plants species forming the ingredients of the poly herbal 

Page 
No. 
18 

39-84 

Table 2.2 formations having compounds with anti-diabetic 90-106 

Table 3.1 

Table 4.1 
Table 4.2 
Table 4.3 
Table 4.4 

Table 4.5 

Table 4.6 

Table4.7 

Table 4.8 

Table 4.9 

Table 4.10 

Table 4.11 

Table 4.12 

potentiality 
List of plants with infonnation on parts used, vernacular 

names and GPS coordinates of the collection site 
Organoleptic parameters of powdered of PHF-HOPE 
Flow characteristics of the powdered PHF-HOPE 
Determination of heavy metals of PHF-HOPE 
Preliminary phytochemical screening of PHF-HOPE extract 
DPPH scavenging activity of PHF-HOPE extract compared 
to ascorbic acid as standard 

Phytoconstituents of aqueous fraction of PHF-HOPE 

The blood glucose levels (measured in mg/dL) at different 
time points for various experimental groups 
Blood tests conducted to measure specific parameters 

related to lipid levels and glycaemic control. 
The table presents the results of biochemical analyses 

conducted to measure specific parameters related to liver 
glycogen levels, total protein content, and markers of 

kidney and liver function. 
SOD enzyme activities (U/mg/ml) of various organ tissues 

(Pancreas, Spleen, Liver, Brain, and Kidney) in different 

experimental groups 
CAT enzyme activities (U/L) in various .organ tissues 
(Pancreas, Spleen, Liver, Brain, and Kidney) for different 

experimental groups. 
MDA enzyme activities (U/L) in various organ tissues 

(Pancreas, Spleen, Liver, Brain, and Kidney) for different 

experimental groups. 

Vll 

110 

116 
128 
128 
130 

132 

136-
140 

142 

143 

144 

145 

146 

147 



Figures 
Figure 1.1 

Figure 4.1 

Figure 4. 2a 

Figure 4.2b 

Figure 4.3 

Figure 4.4 

Figure 4.5 

Figure 4.6 

Figure 4.7 

Figure 4.8 

List of Figures 
Description 

Anatomy of Pancreas 

Photomicrographs of microscopic evaluation (400x) 1. 

PHF powder, la. Epidermis, lb. Fibre, le. Stone cells, 

Ferric reducing power assay showing linear curve of 
ascorbic acid standard. 
Ferric reducing power assay of PHF-HOPE extract 
compared to ascorbic acid as standard 
GC-MS chromatogram of aqueous fraction of PHF-
HOPE. 
N onnal control rat pancreas showing normal islets of 
Langerhans with pale rounded and ovoid P-cells in the 
center (arrow), embedded rn exocrrne portion of 

pancreas (H&E). 
Diabetic control rat pancreas showing shrinkage of islets 
of Langerhans with degeneration and necrosis of 
components cells where its nucleus appeared densely 
basophilic and karyolysis is evident (arrow) (H&E). 
Pancreas of diabetic rat treated with Glibenclamide 

showing norma1 islets of Langerhans with its normal 
pale large round to ovoid shaped containing cells 

( arrow) that embedded in exocrine portion of pancreas 

(H&E). 
Pancreas of diabetic rat treated with Low dose of PHF-
HOPE showing normal sized islets of Langerhans but 

some degeneration of the P cell in the center were 

noticed (arrow) (H&E) 
Pancreas of diabetic rat treated with high dose of PHF-
HOPE showing normal sized islets of Langerhans but 

better regeneration of the p cell in the centre were 

noticed (arrow) (H&E) 

Vlll 

Page No. 
3 

127 

132 

133 

135 

148 

149 

149 

150 

150 



List of Appendices 

Appendix A 
Appendix B 
Appendix C 
AppcndixD 

Title 
Thesis related publications 
Chemicals and buffers 
List oflnstrumcnts used 
Certificates for in vivo experiments 

ix 

Page# 
Al 

A2-A4 
AS 

A6-A7 



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}

