




Grants received from Government agencies for research projects/ endowments in the institution during the year (INR in Lakhs) 

Rajiv Gandhi Science and Technology 
Commission, KBCNMU Centre 

Kavayitri Bahinabai Chaudhari North Maharashtra University, Jalgaon 
P.O. Box# 80, Umavlnagar, Jalgaon -425001 (M.S.), India 

NAAC Re-Accredited 

(3
"' 

Cycle) )tssistance for S et<I' )tppfications tfirouefi 'University System 

Ref.: KBCNMU/RGSTC/Sanction Order/ 80 

To, 
The Principal 
R. C. Patel ASC College, Shirpur

Date: 24/02/2022 

Subject: Financial assistance for a research project under the Scheme "Rajiv Gandhi Science & 
Technology Commission (RGS&TC), Government of Maharashtra" through 'Kavayitri 
Bahinabai Chaudhari North Maharashtra University, Jalgaon' 

Ref.: KBCNMU/RGSTC/Proposal/by hand/40 dated 16/12/2020 

A project entitled: "Development of microbial consortium for the degradation of harmful dyes in 

effluents of textile industries in North Maharashtra region" 

Project code No.: 20-LSR 

Sir/Madam, 

With reference to the above subject and letter under reference, I am to refer to your letter forwarding the 

research proposal of Dr. Sandip P. Patil (PI), Assistant Professor with Mr. T. A. Shinde (Co-Pl), 

Assistant Professor, SVKM's NMIMS University, Shirpur of your College for getting financial 

assistance under the above scheme and convey the approval & sanction the grant of Rs. 2,50,000/­

(Rupees Two lakhs fifty thousand only) and release the amount of Rs. 85,000/- (Rupees Eighty five 

thousand only) as a 1st installment to The Principal, R. C. Patel ASC College, Shirpur in respect of 

research project Dr. Sandip P. Patil (Pl), and Mr. T. A. Shinde (Co-Pl) for the period of 23 Months 

as detailed below: 

Sr. Item Amount Grant Released as P1 

No. Aooroved (Rs.) Installment <Rs.) 
A. Non-Recurring Nil Nil 

B. Recurring 
Contingency 70,000 10,000 

Consumables 1,50,000 70,000 

Travel/ Field work Nil Nil 

Other 30,000 
,. 

5,000 
Total (A+B) 2,50,000 ,, 85,000 

-

I. The sanctioned amount is debited from the RGST &TC grants 2021-2022 under Raj iv Gandhi

Science & Technology Commission (RGS&TC) Project head.

2. The date of initiation of the project will be 10-03-2022.

3. The Principal Investigator must send the acceptance certificate in prescribed format to the

undersigned within 10 days from the issue of the award letter failing, it will be presumed that the

Principal Investigator is not willing to implement the project and approval will be withdrawn.

Contact: 
f. D.S. Patil (Member Secretary)-09423515937 {0)- 0257 2257475 e-mail: rgstckbcnmu@gmail.com

Dr. H. L. Tidke (Scheme Coordinator) - 09168595997 e-mail: tharibhau@gmail.com 
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To study the effect of finishing

chemicals on physical and

chemical properties in terry

towel
Tushar A. Shinde, Y. Dhangar

Centre for Textile Functions, MPSTME, NMIMS University, Shirpur

Leena N. Patil

Department of Chemistry, School of Science, Sandip University, Nashik

and

Sandip P. Patil

Department of Microbiology, R. C. PatelACS College, Shirpur

Abstract

The cotton terry towel fabrics (Single pile, Double-pile and Zero twist terry towel)

was dyed with various shades as per the standard method and softeners viz.

cationic softener and silicone softener were applied. Physical properties like tearing

strength, tensile strength, and chemical properties like wet- dry-core pH, water

absorbency, rubbing fastness, washing fastness properties were evaluated and

analysed. It was observed that after the application of softeners the absorbency of

the terry towel was increased and simultaneously other properties like tearing

strength and tensile strength were lost.

Keywords: Cationic, Silicone, Water absorbency, Tearing strength, Tensile strength

Introduction

Terry material is widely used for towels, home textile products,

headgears, slippers, children’s clothes, hygiene products for

babies etc. Terry fabrics are produced using weft and warp

yarns of cotton and bamboo because of their good water

absorbency properties. Terry fabrics have similar structural

parameter as produced by the weaving of warp yarn which is

subjected to various finishing process commonly applied in the

textile industry [1, 2]. Terry fabrics are also produced using

weft, ground warp and pile warp yarns [3]. Although the yarn

material is an important parameter in determining the water

absorption properties of terry fabrics, pile characteristics also

affect them and a lot of research has been carried out to study

the construction of terry fabric that affects the water absorption

properties of the material by finishing procedures like washing.

Cotton terry towels are woven with cotton pile yarns. Desized

woven terry towels without dye or any further finishing

treatments are produced under industrial conditions [4]. The

abrasion resistance of the ring towel is better than that of towel

in both dry and wet state. The abrasion-resistant of fabric is

significantly lowered on wetting and softening [5]. The

research shows that the percentage of water absorption is the

lowest for open-end yarn, and the highest for two-ply ring

carded yarn the higher twist values used in the production of

open-end yarn make water penetration inside open end weft

densities as the terry fabric structure become dense, where it

increases with an increase in pile height because of the

increased pile warp yarn surface area. Softening is an

important process in the finishing operations.Asoftener's main

T ECHNICAL ARTICLE
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Technical briefing: Reactive dye fixation

By Tushar A. Shinde, Dr Sachin M. Munde, Dr Leena N. Patil, 
Swapnil Mali, Dr Sandip P. Patil and Dr K. K. Gupta

Optimising the fixation 
of reactive dyes

Abstract
Today, there are more than 10,000 dyes commercially available 
around the world and around 800,000 tonnes of dyes are 
produced annually. Dyes themselves have many varieties based 
on their structure, such as acidic, basic, azo, metal complex, vat 
and reactive dyes. 

The reactive dyeing process requires large quantities of salt, 
such as sodium chloride, sodium sulphate and Glauber salt. It 
requires 50-100 gm/litre (gpl) of the salts to promote adequate 
exhaustion. It additionally uses large quantities of water for 
rinsing the dyed fabric, resulting in an average of 2,000-3,000 
ppm of effluent. There have been recent attempts to lower 
levels of sodium chlorite in this process because many dyes 
are discharging at high levels; many dye manufacturers have 
developed a line of fibre-reactive dyes that require less salt to 
promote exhaustion. For the reactive dyeing of cotton fabric, 
we optimised (decreased and increased) the concentration 
of salt by 1%, 3% and 4% to observe the subsequent wash 
fastness, rub fastness and colour strength. 

Keywords
•	 Colour strength
•	 Exhaustion
•	 Reactive dyes
•	 Rinsing
•	 Dyestuff

1. Introduction
In the reactive dyeing process, a covalent bond forms in 
between the dye molecule and the cotton polymer. The textile 
material attaches itself to the substrate via a chemical reaction 
that creates a covalent bond between the molecule of dye and 
the fibre. The first fibre reactive dyes were designed especially 
for cellulosic fibres and are mostly still used today; for protein 
and polyamide fibres, reactive dyes are commercially available. 
These dyes contain reactive groups that can be applied to a 
fibre in a weakly alkaline medium in a dye bath to encourage a 
chemical bond with the fibre. Reactive dyes can also be used 
to dye silk, wool and nylon (-NH2 group). In the latter case, 
they are applied under weakly acidic conditions, and a reaction 
occurs in an alkaline condition (pH>10). 

For this project, we used a different concentration of the 
exhausting agent for the dyeing of cotton fabric with reactive 
dye, and the maximum fixation of various reactive dyes is 
used. It is our aim to achieve a specific depth of shade with a 
certain concentration of salt. It is important to see the effect 
of the concentration of salt on the exhaustion and dyeing of 
reactive dye, because salt plays a vital role as the catalyst that 
facilitates dyeing action. Salt has an extremely high affinity 
towards water. Broadly speaking, salt is necessary for three 
things: it drives the dye into the textile during the dyeing 
process; it helps to achieve the maximum exhaustion of dye 
molecules during the dyeing process in textiles; and it is used 
as an electrolyte for migration, absorption and fixation of the 
dyestuff to the cellulose material. 

Johann Glauber was the first to produce Glauber salt,  
which he derived from Hungarian spring waters. The  
naturally-occurring salt is called mirabilite. Glauber’s salt is 
a common name for sodium sulphate dehydrate (Na2SO4. 
10H2O) and it occurs as white or colourless monoclinic 
crystals. Upon exposure to dry air, it forms a powdery 
anhydrous sodium sulphate. Glauber salt is water soluble, has 
a salty, bitter taste and is sometimes used in medicine as a 
mild laxative. It is also used in dyeing. 

2. Materials and method
Fabric
The material used for the experiment was a 100% cotton 
terry towel double pile, procured from Deesan Dyeing Unit 
Shirpur, India. This terry towel is ready for dyeing (RFD). 

Dye
Reactive dyes:
A.	 Company A: Colourtex, red XD2B
B.	 Company B: Jakazol, red TRL
C.	 Company C: Huntsman, red EC2BL

Machine
The following machinery was used in the project: a soft flow 
Thies dyeing machine (bulk scale); a spectrophotometer; a 
weighing balance; a fastness to crocking machine; a dryer; 
and an AHIBA dyeing machine (lab scale). 
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ª°�ª�»ª°®­�©²Ë³§̈·¹¦®�ª®�³̈¹«®§²�³§̈¦­°°¥̧̄ �³«ª̄®°º�§­ª¦±¥̧̄ �¶¥««¥̈̄ °�̈́�®̈̄ °�³­§�²­ª§�»̈§«·»¥·­��É­ª®±­§°�¦̈ ®̄ª¥̄�̈¾­§�ÌÃÍ�¦§¹·­�³§̈®­¥̄�¥̄�®±­�́̈§¶�̈́�¬­§ª®¥̄��¼­§ª®¥̄ª°­°�ÀÎ£�Ï�Ð�ÌÌ�ÈÈÆ�©­«̈̄ �̧®̈�®±­�̧§̈¹³�̈ �́°­§¥̄­�³§̈®­ª°­°�¦ª³ª©«­�̈ �́·­̧§ª·¥̧̄ �¬­§ª®¥̄���®�¥°�ª̄�­½®§ª¦­««¹«ª§�­̄µ²¶­�³§̈·¹¦­·�¥̄�ª�¶­·¥¹¶�¦̈ ®̄ª¥̄¥̧̄ �¬­§ª®¥̄̈ ¹°�°¹©°®§ª®­°�°¹¦±�ª°�́­ª®±­§°�ª̄·�±ª¥§��¼­§ª®¥̄ª°­°�±ª¾­�ª³³«¥¦ª®¥̈̄ °�¥̄�®§ª·¥®¥̈̄ ª«�¥̄·¹°®§¥ª«�°­¦®̈§°�¥̄¦«¹·¥̧̄ �́­­·º�·­®­§̧­̄®º�¶­·¥¦¥̄­º�¦̈°¶­®¥¦°�ª̄·�«­ª®±­§�¶ª̄¹́ª¦®¹§­§°�ÀÉª§ª̧�ª̄·�Ñª°°ª̄º�ÂÃÃÐÆº�®±­²�ª«°̈�́¥̄·�ª³³«¥¦ª®¥̈̄ �¥̄�¶̈ §­�§­¦­̄®�́¥­«·°�°¹¦±�ª°�³§¥̈̄ �·­̧§ª·ª®¥̈̄ �́ §̈�®§­ª®¶­̄®�̈ �́®±­�·§­ª·­·�¶ª·�¦̈»�·¥°­ª°­�ÀÒª̄ ­̧¾­«·�­®�ª«�º�ÂÃÃÏÆº�©¥̈·­̧§ª·ª©«­�³«ª°®¥¦�¶ª̄¹́ª¦®¹§­�ª̄·�­́ª®±­§�¶­ª«�³§̈·¹¦®¥̈̄ ��Ñ­̄¦­�®±­�³§­°­̄®�°®¹·²�́̈¦¹°­°�̈̄ �®±­�³§̈·¹¦®¥̈̄ �̈ �́­̄µ²¶­�¬­§ª®¥̄ª°­��Ó­¦ª¹°­�̈ �́®±­�̄¹¶­§̈¹°�³̈®­̄®¥ª«�¹°­°�̈́�¬­§ª®¥̄ª°­°º�®±¥°�°®¹·²�»ª°�¹̄·­§®ª¬­̄�®̈�°¦§­­̄�ª�©ª¦®­§¥¹¶�®±ª®�³§̈·¹¦­°�ª�±¥̧±«²�ª¦®¥¾­�¬­§ª®¥̄ª°­�������¤Á�Î��ÁÒÔ�Á�¡�¤Î�Ñ ¡Ô�ÕÖ�×ØÙÚÛÜÝÙÞ�Ùß�àÝáâÙÙâãÛÞÝØàØ�Ôª¶³«­°�̈́�¦±¥¦¬­̄�́­ª®±­§°�»­§­�¦̈««­¦®­·�́§̈¶�«̈¦ª«�³̈¹«®§²�ª́§¶°�¥̄�Ô±¥§³¹§º��̄·¥ª���±­�°ª¶³«­°�»­§­�¥̄̈ ¦¹«ª®­·�́ §̈�­̄§¥¦±¶­̄®�¥̄®̈�®±­�Ò¹§¥ªËÓ­§®ª̄¥�©§̈®±�́̈§�ÂÐ�±�ª®�ÏÄ�̈£��Á́®­§�®±­�­̄§¥¦±¶­̄®�³§̈¦­°°º�°ª¶³«­°�»­§­�³«ª®­·�̈̄�®±­�Ò¹§¥ªËÓ­§®ª̄¥�ª̧ª§�³«ª®­°�́̈§�®±­�¥°̈«ª®¥̈̄ �̈́�¥̄·¥¾¥·¹ª«�̈§̧ª̄¥°¶°���±­�³«ª®­°�»­§­�¥̄¦¹©ª®­·�ª®�ÏÄ�̈£�́̈ §�Â�·ª²°�¹̄®¥«�¦̈«̈̄ ¥­°�ª³³­ª§­·���­³§­°­̄®ª®¥¾­�¦̈«̈̄ ¥­°�»­§­�°­«­¦®­·�©ª°­·�̈̄ �®±­¥§�¶̈ §³±̈«̧̈ ²�ª̄·�¦̈«̈̄ ²�¦̈«̈¹§��Ô­«­¦®­·�¦̈«̈̄ ¥­°�»­§­�¥°̈«ª®­·�©²�®§ª̄°́­§§¥̧̄ �®±­¶�̈̄ �®̈�®±­�́§­°±�ÒÓ�ª̧ª§�³«ª®­°�ÀÔ¹̄®̈¶°¹¬�ª̄·�Ô¹̄®̈¶°¹¬º�ÂÃÃÏÆ���

äåæçèéêçëå�ìêíîïå�ðæñòóôèéñê�õæñï�öçôé��óë��éô�åêéõñæïéë�äð���ëñ�çèåò�õæñï���éô�åê��åçè�åæë��Á§¹̄�¤��	ª®¥«Èº�
²̈®¥�	��¤ª±ª°±ª©·­Âº�Ò­­̄ª�	��Ô±¥§°ª®±Ïº��¹°±ª§�Á��Ô±¥̄·­Ðº�Ôª̄·¥³�	��	ª®¥«ÊÏ��È¡­³ª§®¶­̄®�̈́�	±²°¥¦°º����£��	ª®­«�Á§®°º�£̈¶¶­§¦­�ª̄·�Ô¦¥­̄¦­�£̈««­̧­º�Ô±¥§³¹§ËÐÂ�ÐÃ�º��̄·¥ªº�ª¶³ª®¥«�Ä
 ¶̧ª¥«�¦̈¶�Â¡­³ª§®¶­̄®�̈́�£±­¶¥°®§²º����£��	ª®­«�Á§®°º�£̈¶¶­§¦­�ª̄·�Ô¦¥­̄¦­�£̈««­̧­º�Ô±¥§³¹§ËÐÂ�ÐÃ�º��̄·¥ªº�¿²̈®¥¶ª±ª°±ª©·­Ï
 ¶̧ª¥«�¦̈¶�ÊÏ¡­³ª§®¶­̄®�̈́�¤¥¦§̈©¥̈«̧̈ ²�ª̄·�Ó¥̈®­¦±̄ «̧̈̈ ²º����£��	ª®­«�Á§®°º�£̈¶¶­§¦­�ª̄·�Ô¦¥­̄¦­�£̈««­̧­º�Ô±¥§³¹§ËÐÂ�ÐÃ�º�Ê�³ª®¥«°ª̄·¥³Ï
 ¶̧ª¥«�¦̈¶�Ð��ä��ë���������ð���ì���åêèæå�õñæ��å�èé�å��óêôèéñêë����éæ�óæËÐÂ�ÐÃ�º��̄·¥ªº�®¹°±ª§�°±¥̄·­
 ¶̄¥¶°�­·¹�



 Journal of Pharmacy and Nutrition Sciences, 2016, 6, 15-21 15 

 

 ISSN: 2223-3806 / E-ISSN: 1927-5951/16  © 2016 Lifescience Global 

In-Vitro Antioxidant Activity, Acute Oral Toxicity Studies and 
Preliminary Phytochemical Characterization of the Bark Extract of 
Terminalia arjuna (L.) 

Samadhan G. Patil1, Bhushan S Bhadane1, Mohini P. Patil1, Sateesh Belemkar2 and 
Ravindra H. Patil1,* 

1
Department of Microbiology and Biotechnology, R. C. Patel Arts, Commerce and Science College, Shirpur 

425405 (MS), India 

2
Department of Pharmacology, SVKM NMIMS, School of Pharmacy and Technology Management, Shirpur 

425405 (MS), India 

Abstract: The free radicals and the reactive oxygen species (ROS) are known to induce oxidative stress and it has been 
implicated in the pathology of cardiovascular diseases, inflammatory conditions, cancer and ageing. The activities 

associated with ROS can be delayed, prevented or removed by antioxidant compounds (natural or synthetic). The use of 
synthetic antioxidants restricted because of their known side effects such as liver damage and carcinogenesis. The aim 
of this study to evaluate in vitro antioxidant and acute oral toxicity of Terminalia arjuna extracts. The present finding 

reveals that the purified fraction at100 g/ml, showed maximum (91.32 ± 0.10 %,) DPPH radical scavenging effect in 
comparison with standard ascorbic acid (79.46 ± 0.10%) at the 10 g/ml concentration. The reducing power of the 
purified extract was found to be dose dependent. Food and water intake of the animals in test and control groups was 

found normal during the 14 day acute oral toxicity studies and no apparent changes were observed in the internal organs 
of both, the test and control groups, after gross necropsy. The preliminary phytochemical screening of the crude acetone 
extract revealed dominant presence steroids, terpenoids, polyphenols, alkaloids and tannins. TLC profile of the purified 

fraction revealed a single band of Rf 0.38, a characteristic feature of triterpenoids. The UV absorption maximum of the 
purified fraction was recorded at 194nm. The FT-IR spectrum indicated presence of aromatic rings 3421 (COOH), 2957 
(alkanes, CH2 and CH3), 1726 (carbonyl), 1599 (carboxylic acid), and region between 1000-1300 stretching of C-O, ester 
and ether carboxylic group. Thus, the isolated bioactive phytoconstituents form the bark extract of Terminalia arjuna 

could be used as natural anti-oxidants. 

Keywords: Antioxidant activity, Acute oral toxicity, T. arjuna, TLC, Triterpenoids. 

INTRODUCTION 

Free radicals and reactive oxygen species (ROS) 

generated in the biological system are the major cause 

of the degenerative conditions such as aging, cancer, 

inflammation and atherosclerosis [1]. Hydroxyl radical 

(OH
-
), superoxide anion (O2

-
) and nitric oxide (NO

-
) are 

known to cause membrane damage, protein 

denaturation and lipid peroxidation. Natural antioxidant 

enzymes present in the body as well as dietary intake 

of antioxidants circumvents free radicals and reactive 

oxygen species generated in the body. Antioxidants 

also have the ability to prevent the oxidative stress 

generated by the reactive oxygen species and 

consequently the free radical mediated oxidative 

damage in the cell [2]. Sufficient amounts of exogenous 

antioxidants are required to reduce the damage caused 

by free radicals and reactive oxygen species. 

Therefore, there is great need to search for safe, less  
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cytotoxic and chemo-preventive natural antioxidants. 

Antioxidant potential of medicinal plants attributed by 

the bio-active compounds present in it. Medicinal plants 

are rich source of diverse secondary metabolites 

having potential to reduce reactive oxygen species and 

thus widely recognized for their pharmaceutical and 

medicinal importance. A number of clinical studies 

have reported that antioxidants of plant origin such as 

polyphenols, flavonoids, terpenoids, tannins etc. are 

reported to reduce the oxidative stress in the biological 

system [3].  

Indian traditional system of medicine has identified 

a large numbers of plants for their antioxidative 

potential and human diseases. Medicinal plants such 

as Celatrus peniculatus, Carrisa carrandus, Achyrahes 

aspera, Cassia auriculata, Coccinia indica, Mentha 

spicata, Hygrophilla auriculata, Datura stramonium, 

Delonix regia, Coriandrum sativum and Pterospermum 

acerifolium are known to have antioxidant activities [4]. 

Terminalia arjuna (Combretaceae), commonly known 

as Arjun tree, is a large deciduous tree known for its 

cardioprotective role. The bark of T. arjuna has been 

recommended and used as a cardiac tonic and bark 
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