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INTRODUCTION 

Hands are primary mode of transmission of microbes and 

infections. Hand hygiene is therefore the most important 

measure to avoid the transmission of harmful germs and 

prevent the infections. Hand hygiene is the single most 

important, simplest, and least expensive means of 

preventing nosocomial infections.
[1]

 Contaminated hands 

can serve as vectors for the transmission of 

microorganisms. Hand contact with ready-to-eat foods 

represents a very important mechanism by which 

pathogens may enter the food supply. Food handlers 

whose work involves touching unwrapped foods to be 

consumed raw or without further cooking or other forms 

of treatment have been identified as a particular risk 

group.
[2] 

 

To protect the skin from harmful microorganisms and to 

prevent spreading of many contagious diseases, hand 

washing is absolutely an important precaution. Food 

production workers and foodservice personnel must be 

taught to use correct hand and fingertip washing by 

management in preparation for work.
[3]

 Any health-care 

worker, caregiver or person involved in direct or indirect 

patient care needs to be concerned about hand hygiene 

and should be able to perform it correctly and at the right 

time.
[4]

 Hand washing removes visible dirt from hands 

and reduce the number of harmful microorganisms such 

as, E. coli and Salmonella can be carried by people, 

animals or equipment and transmitted to food.
[6]

 By far 

the most common mode of pathogen transmission to 

food by the infected food handler is via faecally 

contaminated hands. Poor hand hygiene is the 

contributing factor.
[2]

 WHO has recommended all people 

should wash hands before during and after preparing 

food, before eating food, before and after caring for 

someone who is sick, before and after treating a cut or 

wound, after using the toilet and changing diapers or 

cleaning up a child who has used the toilet. After 

blowing your nose, coughing, or sneezing, after touching 

an animal or animal waste, after handling pet food or pet 

treats and after touching garbage.
[7]

 For generations, 

hand washing with soap and water has been considered a 

measure of personal hygiene. 
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ABSTRACT 

Hands are the most common mode of transmission of pathogens to patients proper hand hygiene can prevent 

health care associated infections and the spread of antimicrobial resistances. The aim of present study was 

preparation and evaluation of herbal neem disindectant.the objective of the study was to prepare and herbal hand 

sanitizer incorporating the leaves extract of Azadirachta indica (neem)and marketed preparation of castor oil the 

well known herbal combination with multidimensional activities. The research was carried out to study the 

antimicrobial properties of aqueous extract of neem leaves using a agar plate diffusion method and effect on 

microflora. Based upon the result hand sanitizer was prepared using neem oil and castor oil. The hand sanitizer 

developed screened for its antimicrobial activity .The main goal of herbal hand sanitizer was for hand hygine. It is 

a vital principle in the prevention, control and reduction of acquired infections. Hand sanitizer avoids adverse 

effects like itching, irritation, dermatitis, etc. So maintaining hand hygine as the prime criteria instead of same 

herbal formulations an attempt has been made to formulate as formulation. The formulation had been then tested 

for its physicochemical properties like foam retention, foam height, ph, spreadiblity and gave satisfactory result. 

The formulation are found to be very efficacious in all the parameters and all found the enhance antimicrobial 

property. The antimicrobial activity of the formulated herbal hand sanitizer was tested against S.aureus &E-coli by 

using cup plate method and the results obtained were compared with commercial antibacterial standards. Overall 

results revealed that the hand snitizer is efficient in reducing number of organisms as its larger inhibition zone than 

the marketed synthetic hand sanitizer preparation .it is sure that these ingidents especially mine on combination 

behave an effective hand sanitizer. 
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The concept of cleansing hands with an antiseptic agent 

probably emerged in the early 19th century. As early as 

1822, a French pharmacist demonstrated that solutions 

containing chlorides of lime or soda could eradicate the 

foul odours associated with human corpses and that such 

solutions could be used as disinfectants and antiseptics. 

In a paper published in 1825, this pharmacist stated that 

physicians and other persons attending patients with 

contagious diseases would benefit from moistening their 

hands with a liquid chloride solution. 

 

PLANT PROFILE NEEM 
The neem tree Azadirachtaindica belongs to family 

Meliaceae, is a tropical evergreen related to mahogany. 

Native to east India and Burma, it grows in much of 

Southeast Asia and West Africa; a few trees have 

recently been planted in the Caribbean and several 

Central American countries, including México. The 

people of India have long revered the neem tree; for 

centuries, millions have cleaned their teeth with neem 

twigs, smeared skin disorders with neem-leaf juice, taken 

neem tea as a tonic, and placed neem leaves in their beds, 

books, grain bins, cupboards, and closets to keep away 

troublesome bugs. Trees will reach up to 30 m tall with 

limbs reaching half as wide. The shiny dark green 

pinnately compound leaves are up to 30 cm long. Each 

leaf has 10–12 serrated leaflets that are 7 cm long by 2.5 

cm wide. It will grow where rainfall is as little, and 

thrives in areas that experience extreme heat of up to 

48°C. Even some of the most cautious researchers are 

saying that neem deserves to be called a “wonder plant.” 

The neemtree, was introduced to Baja California Sur, 

México, in 1989 by a group of private producers 

dedicated to organic horticulture in San José del Cabo. 

The first trees were brought from the Philippines
[3&4]

, 

and in 1992, this species was introduced to Yaqui Valley, 

Sonora, México.
[5]

 Since 1994, trees have been planted in 

small areas along roadsides, as a windbreak. Neem 

populations planted in Southern, Sonora, México, have 

phenotypic and quality differences, fruits are 

heterogeneous in size and form, and oil content and 

quality is variable. The objective of this study was to 

characterize 216 trees in a collection at the 

InstitutoTecnológico Agropecuario, in Southern Sonora 

Mexico. 

 

Classification 
Kingdom: Plantae 

Division: Magnoliophyta 

Order: Sapindales 

Family: Meliaceae 

Genus: Azadirachta 

Species: A.indica 

 

 
 

Application of Neem 
Neem oil is extracted from the seeds of the neem tree and 

has insecticidal and medicinal properties due to which it 

has been used in pest control in rice cultivation. Neem 

seed cake (residue of neem seeds after oil extraction) 

when used for soil amendment or added to soil, not only 

enriches the soil with organic matter but also lowers 

nitrogen losses by inhibiting nitrification. It also works 

as a nematicide. Neem leaves are used as green leaf 

manure and also in preparation of litter compost. Neem 

leaves are also used in storage of grains. Twigs of neem 

when tender is used as green manure after decomposing 

and widely incorporated in rice cultivation fields. Neem 

(leaf and seed) extracts have been found to have 

insecticidal properties. It is used as foliar spray and in 

treating seeds in rice cultivation. Neem bark and roots 

also have medicinal properties. Bark & roots in 

powdered form are also used to control fleas & sucking 

pests in rice cultivation. Neemhas anti-bacterial, anti-

fungal and anti-nematicidal properties and positive effect 

in combating several diseases in rice cultivation, and 

there are many active constituents of Neem which are 

still to be exploited. 

 

Neem used as fertilizer: The material left after oil is 

squeezed out from seeds and is popularly known as the 

seed cake; it acts as a bio fertilizer and helps in providing 

the required nutrients to plants. It is widely used to 

ensure a high yield of crops. Neem is used as a fertilizer 

both for food crops and cash crops, particularly rice and 

sugarcane crop. 

 

Benefits: Neem seed cake performs the dual function of 

both fertilizer and pesticide, acts as a soil enriched, 

reduces the growth of soil pest and bacteria, provides 

macro nutrients essential for all plant growth, and helps 

to increase the yield of plants in the long run, bio 

degradable and Eco friendly and excellent soil 

conditioner. 

 

Neem used as Manure: Manure is any animal or plant 

material used to fertilize land especially animal excreta 

for improving the soil fertility and thus promoting plant 

growth. Neem manure is gaining popularity because it is 

environmental friendly and also the compounds found in 

it help to increase the nitrogen and phosphorous content 
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in the soil. It is rich in Sulphur, Potassium, Calcium, 

Nitrogen, etc. Neem cake is used to manufacture high 

quality organic or natural manure, which does not have 

any aftermaths on plants, soil and other living organisms. 

It can be obtained by using high technology extraction 

methods like cold pressing or other solvent extraction. It 

can be used directly by mixing with the soil or it can be 

blended with urea and other organic manure like farm 

yard manure and sea weed for best results. 

 

Benefits: It is bio degradable and eco-friendly, nourishes 

the soil and plants by providing all the macro and micro-

nutrients, helps to eliminate bacteria responsible for 

denitrifying the soil, ideal for cash crops and food crops, 

increases the yield of crops, helps to reduce the usage of 

fertilizer, thus reducing the cost of growing plants, anti-

feedant properties that help to reduce the number and 

growth of insects and pests. 

 

Neem as fumigant 

Neem tree has been used against household, storage pests 

and crop pests. Neem pest fumigant is available in 

gaseous state and is used as a pesticide and disinfectant. 

It is being used by a large number of countries on a 

commercial basis by farmers and agriculturists. This 

100% natural product is being exported as it is non-toxic 

and does not affect the environment. It assumes more 

importance in developing countries where millions of 

deaths are reported every year due to the accidental 

intake of synthetic pest fumigants. This natural fumigant 

not only kills pests but also affects them negatively by 

acting as feeding and ovipositor deterrence, mating 

disruption, inhibition of growth etc. According to studies 

undertaken, neem fumigant helps to protect stored rice 

grains from pests. One of the major benefits of this 

organic fumigant is that pests do not develop resistance 

to it. With the increasing trend of using bio fertilizers, 

insecticides and pesticides, neem is being increasingly 

cultivated and grown all over the world to get active 

ingredient-azadirachtin, responsible for stopping the 

growth cycle of insects and pests, fungi etc. Neem is also 

assuming a lot of importance in crop management. 

Considering the fact that neem isnot only a cheaper, 

naturally occurring product and an effective method to 

control pests and insects, but also has no side effects on 

plants or other living beings, it is not a wonder that 

researches are being carried to try neem and its products 

for large scale production of natural pesticides and 

insecticides. This is a good opportunity for 

manufacturers and exporters to produce quality bio 

agricultural products. Neem oil and seed extracts are 

known to possess germicidal and anti-bacterial properties 

which are useful to protect the plants from different 

kinds of pests. This natural product does not leave any 

residue on plants. 

 

Benefits: Neem fumigants are eco-friendly, do not harm 

other micro-organisms, are non-toxic, and do not 

contaminate terrestrial and aquatic environment. Pests do 

not develop resistance to it, there are no negative after 

effects, are relatively less expensive, are pest repellent 

and nourish the soil and function as pest reproduction 

controller. 

 

Neem as Pesticide 

Neem pesticides play a vital role in pest management and 

hence have been widely used in agriculture. There has 

been an evident shift all over the world from synthetic 

pesticides to non-synthetic ones; this is largely because 

of the wide spread awareness of the side effects of these 

synthetic pesticides not only on plants and soil but also 

on other living organisms. This is a great opportunity for 

neem pesticides manufacturers to cash in on the growing 

popularity of natural or herbal pesticides. Neem 

pesticides are being manufactured and exported to 

various countries as a lot of research has been conducted 

to test the safety and efficacy of neem for use as a 

pesticide.
[5,6] 

Azadirachtin is the main ingredient used to 

manufacture bio pesticides. Neem oil and seed extracts 

are known to possess germicidal and anti-bacterial 

properties which are useful to protect the plants from 

different kinds of pests. One of the most important 

advantages of neem-based pesticides and neem 

insecticides is that they do not leave any residue on the 

plants. 

 

Neem pest control is very beneficial for proper crop 

and pest management 
It also helps to nourish and condition the soil, it is 

environmental friendly, it is non-toxic and it can be used 

in combination with other pesticide and oil for more 

effectiveness. Instead of killing the pests, it affects the 

life cycle of the pests. Anti-feedant properties found in 

neem compounds helps to protect the plants. Pests 

generally do not develop a resistance to neem-based 

pesticides. Neem pesticides are generally water soluble 

and help in the growth of the plants. It acts as pest 

repellent and pest reproduction controller. The transition 

from use of synthetic products to natural ones is evident 

in agricultural industry also. Excessive use of synthetic 

insecticides has resulted in a series of problems like the 

development of insect resistance to insecticides, harm to 

other natural enemies of insects, toxic effects on plants 

and soil etc. Neem is being used to manufacture what is 

known as the natural or bio insecticide, that are 

environmental friendly and do not have any toxic effects 

on plants and soil. Neem insecticides are used to protect 

both food as well as cash crops like rice, pulses, cotton, 

oils seeds, etc. Great for use on all crops, trees, plants, 

flowers, fruits and vegetable round the home as well as 

organic and commercial growers. Active ingredient 

Azadirachtin, found in neem tree, acts as an insect 

repellent and insect feeding inhibitor, thereby protecting 

the plants. This ingredient belongs to an organic 

molecule class called tetranortriterpenoids. It is similar in 

structure to insect hormones called “ecdysones,” which 

control the process of metamorphosis as the insects pass 

from larva to pupa to adult stage. It is interesting to note 

that neem doesn’t kill insects, but alters their life process. 

The major parts/extracts of neem seed that are used for 
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making neem insecticides. According to recent studies 

conducted on parts of neem, it was found that neem seed 

extracts contain azadirachtin, which in turn works by 

inhibiting the development of immature insects. Neem 

oil or the neem seed oil is extensively used to 

manufacture insecticides used for different crops. Neem 

oil enters the system of the pests and obstructs their 

proper working. Insects do not eat, mate and lay eggs 

resulting in the breaking of their life cycle. Another 

interesting function of neem oil pesticide is that they do 

not harm the beneficial insects. The neem oil insecticides 

only target the chewing and sucking insects. 

 

Mode of Action 
Neem acts as a bio pesticide at different levels and in 

various ways. Primarily it acts as anti-feedanti.e., when 

an insect larva is hungry and it wants to feed on the leaf 

but if the leaf is treated with neem product, because of 

the presence of azadirachtin, salaninandmelandriol there 

is an anti-peristaltic wave in the alimentary canal and this 

produces something similar to vomiting sensation in the 

insect. Because of this sensation the insect does not feed 

on the neem treated surface and ability to swallow is also 

blocked. Secondly it actsoviposition deterrent i.e. by not 

allowing the female to deposits eggs comes in very 

handy when the seeds in storage are coated with neem 

kernel powder and/or neem oil. It also acts as insect 

growth regulator. It is a very interesting property of 

neem product and unique in nature, i.e., it works on 

juvenile hormone. 

 

BENEFICIAL EFFECTS OF NEEM OIL 

Insecticidal Effect 

The insecticidal activity of phytochemical against 

mosquitolarvae has been well documented although no 

commercial products based on phytochemical are 

currently being usedin mosquito control programs to our 

knowledge. One ofthe most extensively used “natural” 

plant derivedinsecticides is neem, extracted from the 

plant AzadirachtaIndica.
[9]

 The neem oil extract had an 

toxic effect against Anopheles Stephensaegypti larvae 

with median lethalconcentrations (LC50) of 1.6, 1.8 and 

1.7 ppm respectively.Recently, entomopathogenic fungi 

have been formulated in neem oil and tested against 

larval and adult. The resultsshowed that the formulation 

of fungusandneem was moreeffective than neem alone 

for adults and larvae.
[17] 

The“formulation” of fungus in 

water was not as effective aslarvae were not exposed to 

formulations of fungus withoutneem. 

 

Anti-Bacterial 

This study has proven that the NE at lower 

concentrations can be used as an effective antibacterial 

agent for the treatment of pathogenic bacteria infections 

without any toxicity to the human system. The in vitro 

toxicity study on the immune cells is essential to assess 

the effects of the nano material at the cellularlevel.
[23]

 

The lymphocytes are immune cells that protect the 

humans against infections by humoral and cellmediated 

immunity.
[24]

 The human lymphocytes are the most 

commonly used system to study the cytotoxicity and 

genotoxicity of the neem extracts prepared for 

therapeutic applications.
[25]

 The present study deals 

withthe antibacterial activity of neem oil NE against V. 

vulnificus and the toxicity assessment of NE in cultured 

human lymphocytes’. 

 

Anti-Fungal 

Like antibacterial and antimalarial properties of neem, 

the antifungal properties are also given great importance 

in the field of science.Azadirachtaindica (Neem) leaf 

extract was taken to test its antifungal activity against 

three fungal species - Aspergillusflavus, Alternariasolani 

and Cladosporiumneem oil has been thecure for many 

fungal diseases caused by the above fungi.It has been a 

lifesaver.
[26] 

 

Neem Oil As A Mosquito Repellent 

Neem Seed oil extracted from Azadirachtaindicaplantand 

formulated in Vanishing cream base was evaluatedfor 

repellent action against Anopheles gambiae. 

Azadirachtaindica belongs to family meliaceae.
[10]

 Many 

mosquito-born diseases, such as malaria, dengue fever 

(DF), dengue hemorrhagic fever (DHF) and filariasis are 

some of the serious problems all over the tropical 

regions. Although the most common mosquito repellent 

currently available on the market, deet (N,N-diethyl-3- 

methyl benzamide) has shown excellent protection from 

mosquito bites and other biting insects there were reports 

of toxicity problems after application of deet, range from 

mild effects such as in skin diseases. 

 

Neem And Its Industrial Uses 

Several pharmaceuticals, cosmetics, disinfectants, 

rubber, bio-pesticide and textile industries use neem 

oil.
[10]

 Many such neem-based commercial preparations 

are currently available.
[15]

 In India neem is highly 

exploited by many Ayurvedic drug industries. Neem oil 

and powdered neem leaves are employed in various 

cosmetic preparations such as face creams, nail polish, 

nail oils, shampoos, conditioners. A new shampoo, based 

on seed extract of neem was highly effective, more than 

permethrin-based product, against head lice under in 

vitro conditions
[27]

, Neem cake a byproduct of neem oil 

industry is used as livestock feed, fertilizer and natural 

pesticide. Neem oil is commonly used in soap 

production. Medicated neem soaps are gaining 

popularity. Neem based toothpaste is widely used in 

India and European countries. Neem is a source for many 

oral-hygiene preparations and dental care products. 

 

CASTOR OIL 

Castor plant (RicinuscommunisL.) was probably one of 

the first crop cultivated by early man who used the oil 

extracted from the seeds for a wide variety of 

applications including lamp oil
[15]

 The castor plant (Fig. 

1) is a perennial shrub mainly cultivated as an oilseed 

crop. Castor plant is a member of the Euphorbiaceae 

family that spread throughout the tropical regionsof the 

world. Early taxonomists tried toclassify castor based on 
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phenotypic differences into several subspecies but most 

botanists now believe all castor belong to the same 

species. Castor accessions show significant differences in 

branching, height, growth habitorcolor and many of these 

phenotypic traits are simply inherited
[14]

 and most 

accessions will readily intercross.
[9] 

Castor plant is a 

coarse perennial, bearing large, alternate, palmately 

lobed leaves, flowers in huge terminal clusters .The 

seeds are also varicolored in prickly or smooth three–

membered capsules. Intropical climates the plant heights 

is commonly of 30 to 40 feet with stems three to six 

inches in diameter. 

 

Classification 
Kingdom-Plantae 

Order-Malpighiales 

Family-Euphorbiaceae 

Genus-Ricinus L. 

Species-Ricinus.Communis 

 

Thus, the previous literature suggest that neem and castor 

oil show the antibacterial activity against various 

pathogenic bacteria and the present study hypothesized 

that combination of these both antibacterial agents are 

more effective antibacterial effect than single drug 

formation or increased antibacterial activity. 

 

MATERIALS AND METHODS 

A Collection, Drying of Plant Material 

The leaves were collected, dried in shade, coarsely 

powdered and well-stoppered container. The dried 

material of Azadirachtaindica was then used further 

work. 

 

Material: Mature plants of Azadirachtaindica were used 

for this preparation andwere collected from Gondia city 

in 2019.The analytical balance was used for weighed 

neem powder. Sieve was used for separate fine particles 

from neem powder. Heater Mantle was used for heating 

the solution during Soxhlet extraction time. Soxhlet 

chamber was used for the extraction process. Round 

bottom flasks and measuring cylinder were used for 

measuring solvent. 

 

Method for extraction of neemextract: Preparation of 

plant extract 10g of powdered leaves were extracted 

successively with 100ml of methanol at 40-50°C in 

Soxhlet extractor until the extract was clear.The extracts 

were evaporated to dryness and the resultingpasty form 

extracts were stored in a refrigerator at 4°C for future 

use. 

 

Solvent system: Methanol 

 
Fig.: Soxhlet extractor for Azadirachtaindica. 

 

Preliminary Phytochemical Screening of Extract of 

Azadirachtaindica 

Phytochemical Analysis 

Phytochemical tests were done to find the presence of 

active chemical constituents such as alkaloids, 

glycosides, terpenoids, steroids, flavonoids, reducing 

sugars, triterpenes, phenolic compounds and tannins by 

the following procedures. 

 

Tests for Terpenoids and Steroids 

4mg of extract was treated with 0.5ml of acetic 

anhydride and 0.5ml of chloroform. Then concentrated 

solution of Sulphuric acid was added slowly and red 

violet color was observed for terpenoid and green bluish 

color for steroids. 

 

Tests for Flavonoids 

4mg of extract was treated with 1.5ml of 50% 

methanolsolution. The solution warmed and metal 

magnesium was added. To this solution, 5-6 drops of 

concentrated hydrochloric acid was added and red color 

was observed for flavonoids and orange color for 

flavonoid. 

 

Tests for Triterpenes 

300mg of extract was mixed with 5ml of chloroform and 

warmed at 80
o
c for 30minutes. Few drops of 

concentrated sulphuric acid was added and mixed well 

and observed for red color formation. 

 

Tests for Phenolic compounds 

(Ferric chloride test) 300mg of extract was diluted in 5ml 

of distilled water and filtered. To the filtrate, 5% Ferric 

chloride was added and observed for dark green color 

formation. 

 

Tests for Saponins 

2g of the powder sample was boiled in 20ml of distilled 

water in a water bath. 10ml of filtrate was mixed with 

5ml of distilled water shaken vigorously for a stable 

persistent broth. The following was mixed with 3drops of 

Olive oil and shaken vigorously and then observed for 

the formation of emulsion. 
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Tests for Tannins 

The 0.5 ml of extract solution, 1ml of water and 1-2 

drops of ferric chloride solution was added. Blue color 

was observed for Gallic tannins and green black color for 

Catecholic tannins. 

 

ANTIMICROBIALACTIVITY 

Procedure For Antibacterial Activity 

Prepare nutrient agar Petri plates for the growth of 

bacterial cultures. Spread the test cultures on the plates 

by spread plate method. The test cultures used such as 

Staphylococcus aureus, Bacillus subtilis, Escherichia coli 

and Pseudomonas aeruginosa.Preparewellinseededplates 

byusingcorkborerthat is sterile by burning with absolute 

ethanol. Plant extract 0.1 ml of (1 mg/ml) are added in 

the labeled well and incubated. One well is prepared as 

control using Streptomycin having 0.1 ml of (1 mg/ml) 

of pure solvent Dimethyl sulfoxide(DMSO).Bacterial 

testcultureplatesareincubatedat32-37
o
c for 48hours. 

 

Preparation of extract dilutions 

The ethanol extract, 100 mg of extract was dissolved in 1 

ml of 10 % Tween-20 rather than the original solvent 

(i.e. Dimethyl sulfoxide), and so the initial concentration 

of the plant extract (100 mg/ml) was diluted using double 

fold serial dilution by transferring 1ml of the sterile plant 

extract (stock solution)into 1ml of sterile Mueller Hinton 

broth to obtain 50 mg/ml concentration. The above 

process was repeated several times to obtain other 

dilutions: 25 mg/ml, 12.5 mg/ml, and 6.25 mg/ml 3.125 

mg/ml 1.56 mg/ml, 0.78 mg/ml, 0.39 mg/ml, 

0.2mg/ml,andfinally0.1mg/ml. The concentrations were 

prepared to a volume of 0.5 ml in separate 

microcentrifuge tubes at double the intended 

concentrations so that addition of equal volumes of 

bacterial inoculum in next steps would result in the 

desired final concentrationsineachtube. 

 

Inoculums and inoculation procedure 

The inoculum density was standardized to achieve a final 

concentration of 1.5 x 108 CFU/ml by the growth 

method. Three to five single colonies from an agar plate 

culture were suspended in four to five ml of Mueller 

Hinton broth and incubated at 37 ºC until visibly turbid 

(0.5 McFarland standard). Furthermore, the inoculum 

suspension was used within 15 minutes of 

standardization, which is a very important factor to avoid 

any change of the size of inoculums or lose their 

viability. The bacterial inoculum was prepared with 

Mueller-Hinton broth, then incubatedat37ºCfor18-

24hours, and the bacterial concentration was adjusted to 

a 0.5 McFarland standard (1.5 x 108 CFU/ml). The 

suspension was then diluted 1:100 with sterile broth to 

obtain a cell number of 106 CFU/ml. Next, 0.5ml of the 

standard izedbacterial suspension was then added to the 

tubes containing the previously prepared 0.5 ml of 

diluted extracts, resulting in a recommended final cell 

count of about 5 x 105 CFU/ml. A tube containing broth, 

extract solvent either distilled water or 10% (v/v) Tween-

20, and the inoculums was known as positive growth 

control. On the other hand, a tube containing broth 

without inoculums, and extract solvent served as the 

negative control. All the tube swereincubatedovernightat 

37
o
C. 

 

Determination of MIC values 

In order to find out if there was any bacterial growth, the 

turbidity of the solution in each tube was observed on the 

next day. To ensure the presence or absence of bacterial 

growth in the tubes, a standard loop of the suspensions in 

each tube was inoculated on 3mm MHA and incubated 

overnight at 37 ºC. The plates were observed following 

incubation to confirm absence or growth of bacteria. The 

lowest concentration of extract dilution showing no 

visible growth was recorded as the MIC value. The tubes 

were further incubated another 24 hours and plated again 

to observe for absence/growth after 48 hours incubation 

period. Likewise, the MIC value after 48 hours 

incubation was recorded too. 

 

 

 

PREPARATION OF HAND SANITIZER 

Sr. No. Ingredients 
Quantity given 

(%) 
Qty Taken 

(gm/ml) 
Uses 

1 Neem leaves extract 1.5 0.7 Antimicrobial 

2 Castor oil 1.5 0.7 Antimicrobial 

3 Sorbitol 2.30 2.12 Emollient 

4 Polysorbate 40 0.50 0.48 Emulsifier 

5 Propyl  paraben 0.50 0.3 Preservative 

6 HPMC 0.5 0.2 Thickening 

7 Deionized water 30.0 10 Vehicle 

8 Perfume Q.S. Q.S. Fragrance 

 

Procedure 

Hand sanitizeris effective to control the spread of 

bacterial infections. The formulation isvery simple and 

requires no special formulation equipment other than 

equipment to mix a liquid solution. 

 

Method 

1. All the required ingredients are accurately weighed. 

2. The desired concentration of gelling agent, foaming 

agent, emollient were measured accurately and 

dispersed in purified water with moderate stirrer 

speed. 
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3. The required quantity of methyl paraben was 

dissolved in remaining quantity of purified water by 

gentle heating. 

4. Desired quantity of herbal oil, flavorent, colorant 

was added to the above formulation. 

5. Triethaanolamine was added to adjust the Ph. 

6. The formulated hand wash gel was filled in suitable 

containers. 

 

Storage: Stored at cool and dry place. 

 

EVALUATION OF HAND SANITIZER 

Grittiness 

1ml of sanitizer was taken on finger tips and rubbed 

between two fingertips then the formulation was 

evaluated. 

 

pH 

One gram of sample of poly herbal hand sanitizer was 

taken and dissolved it into 100ml distilled water. The pH 

of solution was measured by previously standardized 

digital pH meter.
[14,15]

 

 

Viscosity 

The viscosity of hand sanitizer was determined by using 

digital Brook filed viscometer DV-II. Measured quantity 

of hand sanitizer was taken into a beaker and the tip of 

viscometer was immersed into the hand wash gel and 

viscosity was measured in triplicate.
[16] 

 

Spreadability 

A sample of 0.5 g of each formula was pressed between 

two slides and left for about 5 minutes where no more 

spreading was expected Diameters of spreaded circles 

were measured in cm and were taken as comparative 

values for spread ability.
[17&18] 

 

Foam Height 

One gram of sample of hand sanitizer was taken and 

dispersed in 50ml distilled water.  Dispersion was 

transferred to 500ml measuring cylinder. Volume was 

made up to 100ml with water.  25 strokes were given and 

kept it aside.  The foam height above the aqueous 

volume was noted.
[18] 

 

Foam Retention 

25ml of the 1% hand sanitizer was taken into 100ml 

graduated cylinder. The cylinder was covered with hand 

and shaken 10 times.  The volume of foam at 1-minute 

interval was recorded for 4 minutes.
[18]

 

 

Alcohol Insoluble Matter 

5 gm of sample was taken in a conical flask. Added it to 

50ml of warm ethanol and shaken vigorously to 

dissolved the solution was filtered through a tarred filter 

paper with 20 ml warm ethanol and dried it at 105ºC for 

1 hour. The weight of dried paper was taken. 

 

Formula: 

% alcohol insoluble matter = Wt. of residue × 100 

Wt. of sample 

 

Antimicrobial testing of the prepared formulations 

The screening of antibacterial activity of the extracts 

against pathogens was performed using disc diffusion 

method. Nutrient agar media was prepared (Table3), 

sterilized and asepticallysprea don foursets of Petriplates 

which were previously marked as formulation coding. 

Microorganisms used were Staphylococcus aureus, 

Escherichia coli, B. subtilis P. aeruginosa. The plates 

were inoculated with microorganism suspension and 

incubated at 37°C for 24hr. Next day filter paper discs 

loaded with alcohol based herbal hand sanitizer and 

synthetic hand sanitizer were placed in the respectively 

marked plates. It was taken care that the sterile discs 

completely absorb the formulation.  

 

After 24 h test results were observed to determine the 

efficacy of formulations in terms of zone of inhibition of 

microorganism. Higher the zone of inhibition, the more 

effective is the test formulation. 

 

Table no. 1: Composition of nutrient agar culture 

media. 

Srno. Batch Foam height (cm) 

1 HF1 5.0 

2 HF2 4.5 

3 HF3 4.2 

4 HF4 4.9 

 

Table No. 2: Phytochemical analysis of 

AzadirachtaIndicamethanol extract. 

Sr.no Test Result 

1 Phenolic compound + 

2 Terpenoid - 

3 Triterpenes - 

4 Tannins - 

5 Saponins - 

6 Steroids + 

7 Flavonoids + 

Absent (-) Present (+) 

 

Table No.3: Minimum Inhibitory Concentration (Mic). 

Sr. 

No 

Plant 

extract 
Microorganism Concentration (mg/ml) 

MIC 

(mg/m l) 

1 
Azadirachata 

indica 

 
50 

2 

5 

12. 

5 

6.2 

5 

3.12 

5 

1.5 

6 

0.7 

8 

0.3 

9 

0. 

2 

0. 

1  

S.aureus ++ + + - - - - - - - 3.12 

E.coli ++ + + + - - - - - - 1.56 
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RESULTS 

Preparation and evaluation of physicochemical 

parameters of formulations: 

The physicochemical parameters of the prepared hand 

sanitizer were determined. Parameters such asColor, 

odor, appearance, pH were tested. The formulations 

exhibited good appearance characteristicsAs well as the 

pH was found in the range of 6.5 to 7.5 this is the desired 

pH. Other parameters such asFoam retention, foam 

height, alcohol insoluble matter and stability were 

determined the results as follow 

 

EVALUATION OF HERBAL HANDSANITIZER 

Table No 4: Colour, odour and appearance. 

Sr. No. Formulations Colour Odour Appearance 

1 HF1 Dark green Aromatic Liquid solution 

2 HF2 Dark green Aromatic Liquid solution 

3 HF3 Dark green Aromatic Liquid solution 

4 HF4 Dark green Aromatic Liquid solution 

 

Table No. 5: pH of the formulation. 

Sr. No. Formulations pH 

1 HF1 6.43 

2 HF2 6.00 

3 HF3 6.23 

4 HF4 6.56 

 

Table No. 6: Foam height of the formulation. 

Srno. Batch Foam height (cm) 

1 HF1 5.0 

2 HF2 4.5 

3 HF3 4.2 

4 HF4 4.9 

 

Table No. 7: Foam retention of the formulation. 

Srno. Batch Foam retention (min) 

1 HF1 1.5 

2 HF2 1.2 

3 HF3 1`3 

4 HF4 1.4 

 

Table No. 8: Alcohol insoluble matter in the formulation. 

Sr no. Batch Alcohol insoluble matter 

1 HF1 2.3 

2 HF2 3.1 

3 HF3 2.5 

4 HF4 2.1 

 

Table No. 9: stability of the formulation. 

Sr. no. Batch Stability (37
0
 C) 

1 HF1 Stable 

2 HF2 Stable 

3 HF3 Stable 

4 HF4 Stable 

 

Table No. 10: Antimicrobial screening of the prepared formulation. 

Organism 

Zone of Inhibition (Diameter in mm) 

Conc. Of Drug in µg/ml 

800 600 400 200 Std. 

E. coli 36 34 32 30 37 

S. aureus 34 32 32 28 32 
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Fig. : Antimicrobial study of prepared formulation against variouspathogen. 

 

DISCUSSION 

The formulation of herbal hand sanitizer was done by 

incorporating the extract of neem and marketed 

preparation castor oil by water in oil emulsion method 

was prepared. After completion of herbal hand sanitizer 

it was evaluated, for its physicochemical parameters like 

colour, odour, pH, consistency etc. 

 

The herbal hand sanitizer was light green in colour and 

translucent in appearance and gave smooth on 

application which was maintained after tested stability 

study. pH also maintained throughout the study which 

was 6.42-6.56. Spreadiblity was also measured and 

found to less variations with the initially prepared 

ormulation after performs the stability test. The intial 

viscosities of formulation were measured usind 

Brookfield viscometer with spindle. 

 

The formulation was evaluated for the antimicrobial 

activity properties against the specified microorganisms 

by using cup plate method .according to the zone of 

inhibition formed resulting from the herbal hand sanitizer 

(f2)against different bacterial isolates shows the 

maximum activity as compared to f1 f3 & f4 respectively 

and after satability study there were not much variation 

at different and humidity .the gel was non irritant upon 

application on the skin. 

 

All the extracts at a concentration of 100 μg per  ml each 

cup exhibited antibacterial and antifungal activities in 

Table 10 against one or other organisms in dose 

dependent manner. The plant extracts have 

exhibitedconsiderable activity on the tested bacteria. The 

methanolic extracts were produced well anti bacterial 

activityagainst gram +ve, gram -ve bacteria and fungal 

strains. All the tested formulation of different qty of 

neem oil except have shown significant activitywith that 

of the standard drugs. Thew formulation f2 (neem oil qty 

6ml) had produce inhibition against S.aureus and Ecoli at 

a dose 100 μg/ml.  

 

The above results clearly demonstrate that the extracts 

had significant and considerable anti-microbial activity 

against a variety of pathogens. The results obtained in 

producing significant anti-microbial activity support 

regarding the plants and their medicinal values. 

Therefore it appears to be an essential part of thinking to 

go back to plants for other medicinal, remedial and drug 

resistant extracts and application research in this regard 

may turnout to be highly beneficial to mankind in 

solving many problemsassociated with public health. 

 

CONCLUSION 

Natural remedies are more acceptable in the belief as 

they are safer which fewer side effects than synthetic 

ones. Hands are the most common mode of transmission 

of pathogen to patent and proper hygiene can prevent 

health care associated infections and the spread of 

antimicrobial resistance. 

 

In this research photochemical was found to be present 

neem oil and castor oil. Four different sanitizer 

formulations were formulated as of different quality of 

neem oil. The formulated sanitizer were light green in 

colour and translucent in appearance and gave smooth 

appearance on application upon skin. Their antibacterial 

activity was checked against specified microorganisms 

and that active compounds in the herbal hand sanitizer 

was more effective in killing and removing organisms 

than the synthetic chemicals in marketed preparations. 
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As more effective is the formulated sanitizer, herbal 

neem disinfectant provide an effective and safe 

alternative and to existing marketed preparations. 

Medicinal Plants produce a diverse range of bioactive 

molecules, making them rich source of different types of 

medicines. Plant extracts or secondary metabolites have 

served as antioxidants in phytotherapeutic medicines to 

protect against various diseases for centuries. 

Pharmacological studies have accepted the value of 

medicinal plants as potential source of bioactive 

compounds. Phytochemicals are secondary metabolites, 

which are produced by medicinal plant. In this research 

Phytochemicals was found to be present in neem extract 

and castor oils. Radical scavenging activity was also 

found to be present in both. MIC concentration of neem 

extract and castor oil was checked by using different 

dilutions against standard culture. 

 

Neem sanitizer can be use as floor cleaner, as 

disinfectant, toilet spray or to clean medical devices as it 

do not leave any colour traces. Due to its antibiofilm 

activity, neem extract can be use in toothpaste or in 

mouth wash liquid for treatment of dental plaque 

.Medicinal Plants produce a diverse range of bioactive 

molecules, making them rich source of different types of 

medicines. Their antibacterial activity was checked 

against culture and also compare with amikacin. 

 

As neem and castor possesses bioactive molecules it can 

also be use to formulate cream for wound healing and 

also for treating other skin diseases. Plant extracts or 

secondary metabolites have served as antioxidants in 

phytotherapeutic medicines to protect against various 

diseases for centuries. Pharmacological studies have 

accepted the value of medicinal plants as potential source 

of bioactive compounds. Phytochemicals are secondary 

metabolites, which are produced by medicinal plant.  
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