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ABSTRACT 

The present work deals with the formulation of sanitizer. The sanitizer is made with the help of plant part like leaves, flower, 

and stem. For checking the quality, the prepared sanitizer was given to the individuals of different age and all reported that the 

prepared sanitizer was upto the mark. The details are discussed in the paper. 
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 INTRODUCTION 

Cosmetics arise from Greek word ‘’KOSMETICOS’’. If any substance which is used for beautification or improvement of 

appearance is known as cosmetics (1). Before dealing with cosmetic preparation, it is critical to understand the technical and 

legal definitions of the terms as set forth in the Drugs and Cosmetics ACT of 1940 cosmetic and personal care items (2). 

‘Active cosmeceuticals’ which is the fastest growing section of the natural personal care market, is a new hot subject in the 

cosmetic -pharmaceutical hybrids that are applied to the skin. Boost the appearance of the skin with substances that have 

extra health benefits. Cosmetic formulations can provide a function or benefit through topical actions. These cosmeceuticals 

Act as a link between personal care items and pharmaceuticals medicine, which are being developed specifically for their 

medical and therapeutic properties advantages in terms of appearance (3). Indian women have used clay to rouge their hands, 

palms and hairs. For the purpose of staining to improve the aesthetics of each festival and the situation sesame seeds, carton 

saffron, pumpkin seeds, and other plant oils were present. Olives and linseeds cows, sheep and goats were used to get animal 

fats were used to treat baldness and other skin condition (4). There are two types are cosmetics – 1. Herbal cosmetics 2. 

Synthetic or Artificial cosmetics. 

Herbal cosmetics – Herbal products are made of plant extracts, plant roots, leaves etc. and used as per their properties. The 

word herbal is derived from the mediaeval Latin liber herbalism “Book of Herbs”. Herbal products are free of chemicals e.g., 

mucilaginous form of Aloe vera and common extracts of pterocarpous Santalum, curcuma longa and oat meal floor pastes 

were widely used for smoothing, protection, cooling and renewal of skin injuries and burns oils and plant extracts are 

commonly used to maintain skin’s viscoelastic qualities in a variety of application such as lipas massage oils etc. Herbal 

cosmetics are free from side effects, allergies, and friendly to human skin. 

Synthetic cosmetics are those, that manufacture with synthetic substances, such as active components, processed pigment 

synthetic softeners, sun screeners, whiteners, foamers and other additives are commonly utilized in the synthetic cosmetic 

(5). 

According to standards and from an EU regulatory point of view a hand sanitizer fits within the legal definition of a 

cosmetic. Hand sanitizer is a type of the cosmetics either it is synthetic and herbal (6). 
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 What is a Hand sanitizer – Hand sanitizer is a liquid, gel, or foam that is typically used to destroy various viruses, 

germs, and microbes on the hands. It also known as hand antiseptic, hand disinfection, hand rub (7). 

 How does hand sanitizer work – 

Sanitizer is a waterless method of cleansing hands. It takes less time than 

hand washing. 

It takes quick action to eradicate bacteria on hands. Lowers the number of 

bacteria on the hands. 

Avoid encouraging antimicrobial resistance. 

Some sanitizer can even help with skin condition (8). 

Seeing these reports and studies of present scenario, I have tried to formulate herbal sanitizer. Main aim of my formulation is to 

encourage the use of herbs and natural products, so that it can be skin friendly to human in nature. 

Herbal Hand Sanitizer: - Hand cleanliness is now considered one of the most critical aspects of infection prevention with the 

rising prevalence of health-care associated illnesses, the rising intensity and complexity of sickness treatment, with a multi-

drug resistant infection, health- care providers are returning to the simple infection technique such as hand washing hygiene 

(9). Following the consumption of these germs, the customer exposed, which may induce gastrointestinal disease. Hand 

contact with ready-to-eat meals is a critical path way for infection to reach the food chain. Food handlers who work with 

unwrapped foods intended to be ingested raw or without further cooking or treatment have been identified as a high-risk group 

(10). During and after preparing food, eating food, caring for someone who is unwell, treating a cut or wound, and after using 

the bathroom and changing diapers or cleaning up a child who has used the toilet. When you blow your nose, cough, or 

sneeze, when you contact an animal or animal excrement when you handle pet food or treats, and when you touch garbage (11). 

Hand washing is essential for protecting the skin from dangerous microorganisms and preventing the spread of many infectious 

diseases (12). The alcohol-based hand sanitizer has gained successful profit in consumer markets and fulfill the needs of the 

demanding market for herbal sanitizer, different non-alcohol hand sanitizers effective against bacteria have a beginning (13). 

In the time of COVID-19 pandemic the need of cleaning hands has become mandatory and people have become aware of 

cleaning hands. Hand sanitizer are alternative to the hand washing with soap and water (14). 

The preparation of hand sanitizer, the characterization and evaluation of all prepared formulations were carried out in terms 

of pH measurement, Viscosity, Stability, Phytochemical analysis, and antimicrobial activity. Finally, the whole test was 

conducted to the safety of the prepared hand sanitizer by determining any side effect, such as skin irritation and skin redness, 

which could result from their use on human skin (15). 

 THE MATERIAL / HERBAL PLANTS WHICH WERE USED IN THE PRESENT STUDY TO 

PREPARE HAND SANITIZER, IS GIVEN BELOW WITH THEIR PROPERTIES. 

Herbal Hand Sanitizer made form herbs, which contain a combination of These extracts – 

(1) Neem (Azadirachta indica) 
 

 

Fig: -1 Classification 

 Scientific name – Azadirachta Indica 

 Order – Sapindales 

 Family – Meliaceae 

 Higher classification – Azadirachta 

 Kingdom – plantae 

 Genus – Azadirachta  

 

 

 

 

Properties 

Neem is an important source of compounds having anti-microbial, anti-inflammatory, anti-fungal, anti-malarial, anti-tumor, 

anti-oxidant, and anti-viral properties or it acts instantly on the contaminants and provide protection against germs. Neem has 

scientifically proven antifungal property which helps treat fungal infection. It is reach source of Vitamin E which help repair 

damage skin cells. Externally, neem scrubs or paste can be used to remove germs, bacteria, dirt, etc. from your skin preventing 

rashes and skin diseases. 
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(2) Aloe vera gel (Aloe Barbadense) 
 

Fig: -2 

Classification 

 Scientific name – Aloe Barbadensis 

 Family – Asphodelaceae 

 Order – Asparagales 

 Kingdom – Plantae 

 Genus – Aloe 

 
Properties – Aloevera is an important medicinal plants of the family Liliaceae. It is protecting the skin from the damaging 

effects of radiation. It contains anti-inflammatory properties which help the skin to heal and treating fungal and bacterial 

infections. And its antioxidants that helps to repair our skin. And it also has cooling effects on rashes or sunburns. 

 
(3) Lemon grass (Citrus Cymbopogon) 

Classification 

 Scientific name – Cymbopogon Citratus 

 Family – Poaceae 

 Order – Poales 

 Kingdom - Plantae 

 Genus – Cymbopogon 

 
 

Fig: -3 

Properties – 

Lemon grass is an important medicinal plants of the family poaceae. Lemon grass powder remove impurities detoxify the 

skin and it might help prevent the growth of some bacteria and yeast. It also has fabulous fragrance it is a stress buster. 
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(4) Orange peel (Citrus Aurantium) 
 

 

Fig: -4 

Classification 

 Scientific name – Citrus Aurantium 

 Family – Retaceae 

 Order – Sapindales 

 Kingdom – Plantae 

 Genus – Citrus 

Properties 

Orange peel are rich source of Vitamin- C which help fight off infections and flesh out toxins from our skin. Skin is 

made clear. Excellent anti- inflammatory, anti-oxidant qualities can be found in orange peel. Sloughs off dead cells. 

Orange rind is regarded as a skin- benefits because it heals blackheads, dry skin, dead cells, pores, and blemishes. 

(5) Rose (Rosa Rubiginosa) 
 

 

Fig: -5 

Classification 

 Scientific name – Rosa 

 Family – Rosaceae 

 Order – Rosales 

 Kingdom – Plantae 

 Genus – Rosa 

Properties 

Rose is basically help to maintain PH balance in skin, having such a great properties Roses are also used in Sanitizer form 

fragrance. 

(6) Java plum wood (Syzygium Cumini) 
 

Fig: -6 
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Classification 

 Scientific name – Syzygium Cumini 

 Family – Myrtaceae 

 Order – Myrtales 

 Kingdom – Plantae 

 Genus – Syzygium 

Properties 

I have used java plum wood as a natural preservative for the sanitizer. This wood posses the property of not getting 

rotten by water interaction, it will help to prevent the sanitizer from occurring any kind of fungal impurity, and also 

used extensively in making boat. 

(7) Camphor 
 

Fig: -7 Formula 

– C10H16O Melting point - 

175ºC Molar mass – 

152.23g/mol Boiling point - 

209ºC Density – 990 kg/m3 

Properties 

Camphor is used in this hand sanitizer to reduce itching and skin irritation upto 3% to 11% and it is a good source for 

healing infections. 

(8) Alum 
 

Fig: -8 

Formula of potash alum – K2SO4.Al2(So4)3.24H2O 

Properties 

Alum is bacteriostatic, which means it prevents bacteria from growing, making it useful as a preservative. It reduces 

bacterial growth in personal care products and extent their self-life. 
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(9) Peppermint (Menthol Crystal) 
 

Fig: -9 Molecular 

Formula – C10H20O Properties 

Peppermint has fresh fragrance with properties that good for skin and also prevent itching, irritation, and infection, keep 

cooling effects in skin. 

(10) Coconut Oil 
 

Fig: -10 

Properties 

Coconut oil is used to hand sanitizer in maintain its consistency and coverage on skin, keep skin hydrated and make 

skin moisturizing soft and supple. 

 

 
(11) Glycerin 

 

Fig: -11 

Formula of Glycerol – C3H8O3 

Molar mass – 92.09382 g/mol 

Density – 1.26 g/ cm3 

Boiling point - 290ºC 

Melting point – 17.8ºC 

Properties – 
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Glycerin is used in the sanitizer as a sweetener and preservative. Owing to its moisturizing properties, glycerin is 

used in many skin-care products that help prevent dry skin. 

(12) Isopropyl Alcohol 
 

Fig: -12 

Formula of Isopropyl alcohol – C3H8O 

Boling point – 82.5ºC 

Melting point - 89ºC Molar 

mass – 60.1 g/mol Density – 

786 kg/m3 Properties 

Alcohol eliminates by destroying the cell membranes and denaturing proteins of bacterial cells. It is prevention from 

bacterial skin infection for minor cuts or scrapes, make skin clean and disinfecting, and in evaporates from surface of 

skin very quickly. And Isopropyl Alcohol is used as a preservative of hand. 

 Aim and Objective - 

The main objective of the present study is – 

1. To make Herbal Hand Sanitizer which is Ecofriendly and Skin friendly to human. 

 
2. To make Herbal Hand Sanitizer with raw material which are easily available and they don’t produce any 

waste material while formulation which is harmful for environment and people. 

 

 
 MATERIALS AND METHODS 

MATERIALS – The list of Glasswares, Instruments, Chemicals and Reagents which were used in the study are 

tabulated below in Table-I and Table-II respectively. 

TABLE – I 

List of Glassware’s and Instruments- 
 

 

Glasswares 

 

Instruments 

Conical flask Weighing machine 

Funnel Rotatory flask shaker 

Glass rod Hot air oven 
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Petri dish Spatula 

Pipettes Filter paper 

Measuring cylinder Mixer, grinder 

Reagent bottle Refrigerator 

Test tube Laminar flow 

Beaker Auto clave 

 

TABLE – II 

List of Chemicals and Reagents- 
 

Chemicals Reagents 

Water Soyabean casein digest agar 

Ethanol Potato dextrose agar 

Methanol Cetrimide agar base 

Sulphuric acid Violet red bile glucose 

Toluene Fehling reagents 

Formic acid Dragendoff’s reagents Distilled 

Ethyl acetate Ninhydrin reagents 

EMB agar Chloroform 

Agar powder Ferric chloride 

Salmonella agar Magnesium reagents 
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Sample Collection - The raw materials for the study were collected from DRI and were identified by Dr. Manoj Tripathi and 

some like Camphor, Alum, Coconut oil, Peppermint, Glycerin was purchased from the market. 

1. Neem (Azadirachta indica) Extract – 30 ml 

2. Aloevera (Aloe Barbadensis) Extract - 30 ml 

3. Orange peel (Citrus aurantium) Extract - 20 ml 

4. Rose & Rose water (Rosa Rubiginosa) Extract – 30 ml 

5. Lemon grass (Citrus Cymbopogon) Extract - 20 ml 

6. Java plum (Indian blue berries) wood Extract - 10 ml 

7. Camphor- 1 mg 

8. Alum- 1 gm 

9. Peppermints- 1 mg 

10. Glycerin-2 ml 

11. Coconut oil- 5 ml 

12. Isopropyl alcohol – 70% 

Sample preparation – 

 Preparation of leaf extract 

 Formulation of Herbal Sanitizer 

 
 Preparation of leaf extract – Aloevera, Orange peel, Neem, Rose, Lemon leaves and Java plum (Indian berries) 

wood were shade dried and coarsely grounded to a fine powder, prepared the extract of each sample. For aqueous extract, 10g 

of leaves powder and 200 ml distilled water was added in 250 ml flask and kept it on a flask shaker for 6 hours. Then kept it 

for 18 hours without disturbing the flask. Then filtered with the help of whatman no.1 filter paper. The filtered solution was 

placed in water bath at 110ºc till a thick sticky, dark coloured extract was obtained. 

 Formulation of Herbal Sanitizer – From the prepared aqueous extract of (30ml) Aloevera, (20ml) Orange 

peel, (30ml) Neem, (30ml) Rose water, (30ml) Lemon grass, and (10ml) Java plum wood was taken and added 70% 

Isopropyl alcohol (70 ml alcohol + 30 ml Distilled water). Then added 1 gm of Camphor, Alum and Peppermint, 5 ml of 

Coconut oil and then 2 ml of Glycerin was mixed and kept in a flask then Shaked and stirred to avoid the formation of air 

bubbles in the finished product and then slowly stirred to create a homogenous solution. The prepared solution was kept in air 

tight container and following parameters were analyzed. 

 pH 

 Stability 

 Viscosity 

 Antimicrobial Activity 

 Phytochemical Screening 

 
 pH 

By measuring the pH value, we find the acidity or the basicity of the sample. For the calibration of pH value, we used a digital 

pH meter instrument. 

Method – We took 10 ml of sanitizer and dissolved it in 100 ml of distilled water. Dipped the rod in the solution waited for 10 

minutes and noted the actual pH. 

 Stability studies 

The physical stability of the formulation was studied by putting the sample in different plastic containers and then placed at 

different room temperatures such as 48ºc, 37ºc, 24ºc. 

 Viscosity 

To measure the viscosity of sanitizer Ostwald viscometer was used. Ostwald viscometer consists of a U- shaped glass tube held 

vertically. It is also known as a glass capillary viscometer. The method of determining viscosity 
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with this method consists of measuring the time for a known volume of the liquid to flow to the capillary under the 

influence of gravity. 

Method –A prescribed amount of herbal hand sanitizer was put into beaker and inserted into viscometer and then 

noted the time of flow to end point from starting point and repeated the process twice. 

 Antimicrobial activity 

Antimicrobial are the substance, which check the growth of micro bacteria. 

Method – 10 ml of sample was added in 25ml distilled water in a flask and kept it on a rotatory shaker for 4 hours, Then 

the extract was filtered with the filter paper to remove unrestricted substance. Then poured the sample and media 

with the help of micro-pipette in Petri-dish. 

TABLE – III 

Pathogens and their Specific Media - 
 

 

MEDIA 

 

SPECIFIC PATHOGEN 

 

EMB Agar 

 

E. coli 

 

Soyabean Casein digest Agar 
 

TBC 

 

Potato Dextrose Agar 

 

Yeast & Mould 

 

Cetrimide Agar Base 

 

Pseudomonous 

 

Violet red bile glucose 

 

Staphylococcus 

 

Salmonella Agar 
 

Salmonella 

 

Media Preparation – 

 3.75 EMB Agar base +1.5 gm agar powder in 100 ml of distilled water for the growth of E. coli. 

 4.00 gm Soyabean casein digest Agar +1.5 gm agar powder in 100 ml of distilled water for the growth 

of TBC. 

 3.90 gm Potato Dextrose Agar +1.5 gm agar powder in 100 ml of distilled water for the growth of Yeast 

and mould. 

http://www.ijcrt.org/


www.ijcspub.org                                             © 2022 IJCSPUB | Volume 12, Issue 3 July 2022 | ISSN: 2250-
1770 

IJCSP22C1076 International Journal of Current Science (IJCSPUB) www.ijcspub.org 653 
 

 4.67 gm Cetrimide Agar Base +1.5 gm agar powder in 100 ml of distilled water for the growth of 

Pseudomonous. 

 4.06 gm Salmonella Agar +1.5 gm agar powder in 100 ml of distilled water for the growth of Salmonella. 

 4.06 gm Violet red bile glucose +1.5 gm agar powder in 100 ml distilled water for the growth of 

Staphylococcus. 

In a tube we took about 15 ml of molten media at a suitable temperature, 1 ml of sample was added then mixed the 

sample properly in the media and poured the media into a sterile petri plate. Now out of these four media will be 

autoclave, in which there are two non-autoclave media which will be boiled. Closed the lid of the petri plate and 

allowed the media to completely solidify. 

Incubated the plate in an inverted position under suitable incubation condition (mostly for 24 hours at 37ºC). And then 

keep those non-autoclaves pour plates in room temperature for 72 hours. And after then observe and noted the result. 

 Phytochemical Screening 

Phytochemical screening of the plant extract confirms the presence of large array of plant constituents such as 

alkaloids, glycosides, flavonoids, saponins, steroids, and tannin all of which may be potential source of Phyto- anti-

inflammatory agents. For Phytochemical analysis aqueous and alcoholic extract preparation was prepared. 

Preparation of sample extract – 

Aqueous extract: 2-gram sample + 100 ml water was mixed and kept in closed iodine flask. 

Alcoholic extract: 2-gram sample + 100 ml methanol was mixed and kept in closed iodine flask. 

The solutions were shaken frequently during the first 6 hours and allowed to stand for 18 hours. The solutions were 

filtered using whatman no. 1 filter paper. 

Phytochemical Quantitative Analysis 

Phytochemical constituents were determined qualitatively is aqueous and alcoholic extract, following standard 

protocols for determining the presence and /or absence of phytochemical. 

Following tests were performed. 

Test for Carbohydrate – 

Fehling’s test – To 1 ml of aqueous extract of sample added 1 ml of Fehling 

solution A and B and boiled the content of the test tube for few minutes and observed the change. 

Test for Terpenoids – To 1 ml of crude extract add 1 ml of concentrated H2SO4 and heated for 2 minutes and 

observed the change. 

Test for Phenol & Tannins – 

To 1 ml of crude extract added 1 ml of FeCl3 and observed the change. 

Test for Protein (Amino Acid) – 

Ninhydrin test – The ninhydrin was performed and observed the change. 

Test for Saponins 

Foam test – To 1 ml of extract added 2 ml of distilled water, Shaked and observed the change. 

Test for Flavonoids – To 1 ml of extract added few fragments of Magnesium ribbon and added few drops of 

concentrated HCl drop wise and observed the change. 

Test for Steroids & Sterols – Salkowski test – To 1 ml of extract mixed with 1 ml of Chloroform and concentrated H2SO4 

sidewise and observed the change. 
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 RESULTS & DISCUSSION 

Result – 

Physical appearance 

 pH Test – The pH value of formulation which tested was in the range of result 5.4 to 5.6 was deemed 

satisfactory. 

 

 Stability – During the stability studies no change in colour and no phase separation were observed in the 

formulated hand sanitizer. Also, the formulation with stand its activity. 

 
 

 Viscosity – This measured timing of the flow of the sample is viscosity 

Distilled water time T2 = Flow of water – 1:17.60 min. 

First flow of sample T1 =Flow of sample – 02:22.51min. Second flow of sample 

T1=Flow of sample – 02:16.13min. 

 

TABLE – IV 
 

S.NO. TEST Result 

1. pH 5.4 – 5.6 

2. Viscosity 02:22.51 

02:16.13 

3. Stability No impurity occurred 

Phytochemical tests – 

The phytochemical constituent of herbal hand sanitizer were analyzed in aqueous and alcoholic extract, the result are 

tabulated in Table-V given below. 
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TABLE – V 
 

 

Phytochemical test 

 

Alcoholic 

 

Aqueous 

Carbohydrate + + 

Protein (Amino acid) _ _ 

Phenol & Tannins + + 

Saponins + + 

Flavonoids + + 

Steroids & Sterols + + 

Terpenoids + + 

Key -: + Present, -Absent 

Above table reveals the presence of Carbohydrate, Phenol & Tannins, Saponins, Flavonoids, Steroids & Sterols, 

Terpenoids in both the extracts, while proteins were found absent in both the extracts. 
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Antimicrobial Activity – 

Antimicrobial activity was done and the result are shown in Table –VI and in figures 13 to 24 given below. 

 

 
TABLE – VI 

 

Name of Pathogen Result 

Yeast & Mould 200 gm 

TBC 50 gm 

Staphylococcus Absent 

Salmonella Absent 

E. coli Absent 

Pseudomonas Absent 
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Fig:-13 E.coli (Blank) Fig:-14 E.coli (sample) 

 

 

 

 

 

 

 

 

 

 
Fig: -15 TBC (Blank) Fig: -16 TBC (Sample) 

http://www.ijcrt.org/


www.ijcspub.org                                             © 2022 IJCSPUB | Volume 12, Issue 3 July 2022 | ISSN: 2250-
1770 

IJCSP22C1076 International Journal of Current Science (IJCSPUB) www.ijcspub.org 658 
 

  
 

Fig: -17 Salmonella (Blank) Fig:-18 Salmonella (Sample) 

 

 

 

 

 

 

 
 

Fig: -19 Staphylococcus (Blank) Fig: -20 Staphylococcus (Sample) 
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Fig: -21 Pseudomonas (Blank) Fig: -22 Pseudomonas (Sample) 

 

 

 

 

 

 

 

Fig: -23 Yeast and mould (Blank) Fig: -24 Yeast and mould (sample) 

 

 
The above table – VI and figures 13 to 24 shows the presence growth of Yeast & Mould and TBC while E. Coli, 

Salmonella, Staphylococcus, Pseudomonas were totally absence. 
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 Discussion – 

The sanitizer was tested on five individuals of different ages i.e, 12 years ,22 years, 35 years, 55 years, and 75 years. 

Their response is tabulated below. 

 

 
TABLE – VII 

 

 
 

Individual with Age 

 
 

Response 

 

12 Years 
 

Sanitizer is soft in touch and non-itchy on hands. 

 

22 Years 
 

Sanitizer is non-greasy with soothing fragrance. 

 

35 Years 

 

Sanitizer is irritation free even on rough hands and it gives cool sensation. 

 

55 Years 
 

Sanitizer gives satisfactory feel of clean hands and it is gentle on skin and also less amount is 

required in a single application. 

 

75 Years 

 

Sanitizer is according to him was gentle, skin friendly, mild and irritation free. 

 

 Conclusion – 

It is concluded that herbs are highly beneficial and can be used in the formulation of hand sanitizers. The effects which 

were noted from the individually were encouraging, and they reported that it is skin friendly, irritation free, soothing etc. 

and the Antimicrobial Screening reveals the absence of Staphylococcus, Salmonella, E,coli, Pseudomonas and Hence we 

can say that this type of formulation can be prepared on large scale. And being a student of industrial chemistry a small 

scale. Industry can be set up with spending meagre amount and one can become self reliant which is the need of the 

present hour. 
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