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Abstract:   

The aim of present work was to formulate Oral rehydration salt (ORS) with ginger for treatment of diarrhoea. 

Diarrhoea causes dehydration of body fluids. Dehydration happens when your body loses more fluid than you 

consume. This can happen due to many reasons, including excessive diarrhoea or vomiting. When left 

untreated, dehydration can be dangerous. This is because our body relies on water to perform basic functions. 

Oral rehydration salts is a treatment for dehydration. It involves drinking a beverage made of water, sugar, and 

electrolytes, specifically potassium and sodium. The beverage is called an oral rehydration solution (ORS).The 

goal of oral rehydration therapy is to replenish the body’s fluid levels. It’s typically used to treat moderate 

dehydration due to diarrhoea, vomiting, or other conditions. With the formula of ORS, the addition of Ginger 

plays a vital role to reduce the diarrheal effects.  This project involves the pre-formulation study followed by 

formulation, evaluation of product and different microbiological tests of ORS and Ginger. The culture media 

was prepared and microbe E. Coli added to it with ginger extract. The antimicrobial activity of sample was 

checked. The measurement of the optical density in the test tubes can be related to the bacterial growth, to 

detect the growth of the bacteria, we measured the optical density of the culture and later minimum inhibitory 

concentration is measured. The results showed our hypothesis that ginger inhibits the growth of Escherichia 

coli are therefore detected.  Hence, it is confirmed that addition of ginger extract in ORS is effective treatment 

against diarrhoea.    

Keywords: ORS, Electrolyte, Ginger, E. Coli, Antimicrobial Activity.   
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Introduction    

Dehydration is a lack of total body water with an accompanying disruption of metabolic processes. It occurs 

when free water loss exceeds free water intake, usually due to exercise, disease, or high environmental 

temperature. Also, diarrhoea is main cause of dehydration. (1) 

Now days it is seen that many people believe in herbal formulation as it have fewer side effects than 

chemical drugs. So, the main interest of the project is to introduce herbal additives in ORS formulation. 

Turmeric, aloe vera, neem, sandalwood, tulsi, amla etc. Herbal substances widely used in many disease 

condition, and it have great patient acceptance. Likewise Ginger (Zingiberofficinale) has the activity,which 

is mainly cause’s diarrhoea. On the basis of antibacterial activity of ginger against E-coli, the addition of 

ginger with ORS as a treatment of dehydration to make it more effective and reliable. (1)  of acute 

dehydration and metabolic acidosis. (4)   

   

Table no.1.1 Old ORS VS WHO (modified) ORS (Based on conc.)   

Constituents   Older   New ORS (WHO ORS)   

Sodium   3.5gm   2.6   

Glucose   20gm   13.5   

Potassium   1.5gm   1.5   

Citrate   2.9gm   2.9   
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Table no.1.2 Old ORS VS WHO (Modified) ORS (Based on osmolarity)   

Constituents   Older   New ORS (WHO ORS)   

Sodium   90 mm   75 mm   

Glucose   110 mm   75 mm   

Potassium   20 mm   20 mm   

Chloride   80 mm   65 mm   

Citrate   10 mm   10 mm   

Total   311 mosm/lit   245 mosm/lit   

   

1.3 Ginger:   

   

   

Figure no.1.1: Ginger   

Ginger, the rhizome of Zingiber officinale, is a member of the Zingiberaceae family that has been used as 

a spice globally. This spice contains a wide variety of volatile and non-volatile compounds with various 

concentrations depending on different condition of cultivation, harvesting, and processing. Chemical 
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analysis of ginger shows that it contains over 400 different compounds. The major constituents in ginger 

rhizomes are carbohydrates (50–70%), lipids (3–8%), terpenes, and phenolic compounds.  

 

2. Aim and Objective   

2.1 Aim: To make the formulation of Electrolyte therapy using ginger extract for diarrhoea.   

2.2 Objectives:   

• To perform pre-formulation studies of ORS with Ginger extract.   

• To evaluate the antimicrobial activity of Ginger with ORS.   

• To increase the effectiveness of ORS by adding antidiarrhoeal herbal extract of Ginger.   

   

 

3.1 Ginger:   

 Botanical name: Zingiber officinale   

 Synonyms: Rhizoma zingiberis, Zingibere.   

 Biological Source: Ginger consists of the dried rhizomes of the Zingiber officinale Roscoe.   

 Family: Zingiberaceae.   

 Geographical Source: It is mainly cultivated in West Indies, Nigeria, Jamaica, India, Japan, and 

Africa.   

 Cultivation: Ginger plant is a perennial herb that grows to 1 m. It is cultivated at an altitude of 600 to 

1,500 m above sea level. The herb grows well in well-drained rich, loamy soil, and in abundant rain 

fall.The rhizomes are socked in water overnight and the next morning they are scraped with a knife to 

remove the outer cork and little of parenchyma. The rhizomes are turned by the sides at regular intervals 

to facilitate proper drying. The coated or the unpeeled variety is prepared by dropping the rhizome for 

few minutes in boiling water, and then skin is removed such that the layer on the flat surface is removed 

but not in the grooves between the branches.    

 Characteristics: The rhizomes are 5 to 15 cm long, 3 to 6 cm wide, and about 1.5 cm thick. The Jamaica 

ginger occurs as branches. It has a sympodial branching and the outer surface has buff yellow colour 

with longitudinally striated fibres. Small circular depressions at the portion of the buds are seen and 

fractured surface shows narrow bark, a well-developed endodermis, and a wide stele, with scattered 

small yellowish points of secretion cells and grayish points of fibrovascular bundles. The ginger has 

agreeable and aromatic odour and pungent and agreeable taste.   

 Chemical Constituents: Ginger contains 1 to 2% volatile oil, 5 to 8% pungent resinous mass and 

starch. The volatile oil is responsible for the aromatic odour and the pungency of the drug is due to the 
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yellowish oily body called gingerol which is odourless. Volatile oil is composed of sesquiterpene 

hydrocarbon like α-zingiberol; α-sesquiterpene alcohol α-bisabolene, α-farnesene, α-

sesquiphellandrene. Less pungent components like gingerone and shogaol are also present. Shogaol is 

formed by the dehydration of gingerol and is not present in fresh rhizome.   

 Uses: Ginger is used as an antidiarrheal, antiemetic, positive inotropic, spasmolytic, aromatic stimulant, 

carminative, condiment, and flavouring agent. It is prescribed in dyspepsia, flatulent colic, vomiting 

spasms, as an adjunct to many tonic and stimulating remedies, for painful affections of the stomach, 

cold, cough, and asthma. Sore throat, hoarseness, and loss of voice are benefited by chewing a piece of   

  ginger.  (9) 

 

   

 Result and Discussion:Pre-formulation studies   

•Physical characteristics   

•Bulk Characterization   

•Color: White crystalline powder •Taste: strong salty and pungent taste •Odour: pungent odour   

•Particle size: 1.0 mm- 1.5 mm •Stability Analysis   

•PH of ORS solution: 7.0- 7.5   

•Solubility of ginger with ORS: ORS is freely soluble in water but with addition of ginger it becomes sparingly 

soluble in water.   

•Bulk density: 800 gm per liter. •Tapped density:860 gm per liter.   

•Compatibility: ORS is compatible with Ginger extract. •Crystallinity and polymorphism: Crystalline in nature. 

•Angle of repose: 20-30 i.e.good flow properties.   
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 Antimicrobial activity   

1) Based on observation, the well of petri plate with added aqueous extract of Ginger, showing less growth as 

compared to another well having only culture media.   

   

  
Fig. Agar petri plate with culture media   

   

  

Fig.Agar Petri plate with culture media and aqueous Ginger extract   

 Microbial inhibitory concentration   

After incubation, the some test tube showing growth and some test tube not showing growth.   

The UT test tube not showing any growth, hence sterility confirms.   

The CT tube showing growth hence E.coli bacteria responding to the media.   

Remaining test tube out of which first five show growths and remaining five test tube do not show any growth. 

Hence minimum inhibitory concentration of aqueous extract of ginger having 3 ml of 5% concentration   

http://www.ijcrt.org/


www.ijcspub.org                                              © 2022 IJCSPUB | Volume 12, Issue 2 June 2022 | ISSN: 2250-1770 

IJCSP22B1257 International Journal of Current Science (IJCSPUB) www.ijcspub.org 201 
 

  

Fig.Test tube showing MIC    

     

4. Materials and Methods:    

4.1 Pre-formulation study    

Materials:   

A) Apparatus: Beakers, Stirrer, Conical flask, Measuring cylinder, PH Paper.   

B) Equipment: Densitometer, Microscope.   

Methods:   

a) Colour: colour is identified by visible appearance.   

b) Taste: Taste is identified with the help of tongue.   

c) Particle size: By sieving method.   

Standard sieves set is selected (sieve no: 10, 22, 36, 44, 65, 80, 100,120) arrange them in such manner that the 

coarse remains at the top and finest at the bottom. Weigh approximately 50g of sample, place the sample on 

the coarsest sieve no.10. Fix the above sieves set on hand sieve shaker and shaken for 20 minutes. Collect the 

Sample retained on each sieve into a paper, weigh the entire sample. Report the weights retained on each sieve 

in the table against corresponding sieve number.(1)   

d) PH:   

Determination of pH using pH Paper   

• Take a pH paper strip and place it on a white tile.   

• Pour a drop of the sample on the pH paper using a clean dropper.   

• Observe the colour of the pH paper.   
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• Now compare the colour obtained on the pH paper with the different colour shades of the standard 

colour pH chart and note down the pH value.   

• Similarly, find the pH of the remaining samples using a fresh strip of pH paper and a separate dropper 

for each sample.(2)     

   

e) Solubility:    

Table no.4.3 Solubility based classification of drug   

Class   Parts of solvent required for dissolving 

one part of solute   

Very soluble   <1   

Freely soluble   1-10   

Soluble   10-30   

Sparingly soluble   30-100   

                         

              By comparing above table, we found solubility of ORS with ginger in water.(3)   

 

   Methodology:   

The effect of ginger on the growth of non-pathogenic E.coli  bacteria.   

• Principle:  The ability of the plant extract to reduce or inhibit the growth of microorganisms or kill 

the pathogenic microorganisms is known as Anti-microbial activity of efficacy. Anti-microbial 

activity of plant extracts may be tested by agar diffusion method.   

• Procedure:    

1.Prepare nutrient agar Petri plates for the growth of bacterial cultures   

2.Spread the test cultures on the plates by spread plate m`ethod.    

3.The test culture is used such as E-coli.   

4.Aqueous Ginger extract (1ml of 5%) is added in the labelled wells and incubated.    

5.Bacterial test culture plates are incubated at 320C to 350C for 48 hrs.    

6.The sensitivity of the test organism to each of extracts is indicated by clear zone of inhibition around the well 

and measures the diameter of zone of inhibition     
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f) Bulk density:   

Pass a quantity of powder sufficient to complete the test through a sieve with apertures greater than or equal 

to 1.0 mm, if necessary, to break up agglomerates that may have formed during storage; this must be done 

gently to avoid changing the nature of the material. Into a dry graduated cylinder of 250 mL (readable to 2 

mL), gently introduce, without compacting, approximately 100 g of the test sample (m) weighed with 0.1 per 

cent accuracy. Carefully level the powder without compacting, if necessary, and read the unsettled apparent 

volume (V0 ) to the nearest graduated unit. Calculate the bulk density in g per mL by the formula m/V0 . 

Generally, replicate determinations are desirable for the determination of this property. If the powder density 

is too low or too high, such that the test sample has an untapped apparent volume of either more than 250 mL 

or less than 150 mL, it is not possible to use 100 g of powder sample. Therefore, a different amount of powder 

has to be selected as test sample, such that its untapped apparent volume is 150 mL to 250 mL (apparent 

volume greater than or equal to 60 per cent of the total volume of the cylinder); the mass of the test sample is 

specified in the expression of results. For test samples having an apparent volume between 50 mL and 100 mL 

a 100 mL cylinder readable to 1 mL can be used; the volume of the cylinder is specified in the expression of 

results(4)   

   

g) Tapped density:   

Proceed as described above for the determination of the bulk volume (V0 ). Secure the cylinder in the holder. 

Carry out 10, 500 and 1250 taps on the same powder sample and read the corresponding volumes V10, V500 

and V1250 to the nearest graduated unit. If the difference between V500 and V1250 is less than or equal to 2 

mL, V1250 is the tapped volume. If the difference between V500 and V1250 exceeds 2 mL, repeat in 

increments such as 1250 taps, until the difference between succeeding measurements is less than or equal to 2 

mL. Fewer taps may be appropriate for some powders, when validated. Calculate the tapped density (g/mL) 

using the formula m/Vf in which Vf is the final tapped volume. Generally, replicate determinations are 

desirable for the determination of this property. Specify the drop height with the results. If it is not possible to 

use a 100 g test sample, use a reduced amount and a suitable 100 mL graduated cylinder (readable to 1 mL) 

weighing 130 ± 16 g and mounted on a holder weighing 240 ± 12 g. The modified test conditions are specified 

in the expression of the results(4).    
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4.2 Formulation:   

Formulation of ORS:   

Table no.4.4 Ingredients of ORS(5)   

Constituents   Quantiity of ORS   

( in gm )   

Quantiity of ORS   

( in gm )(with Ginger)   

Sodium   2.6   2.6   

Glucose   13.5   13.5   

Potassium   1.5   1.5   

Citrate   2.9   2.9   

Ginger   -   2.0   

   

Procedure of ORS:   

1) Weigh above all dry ingredients and place in mortar.   

2) Grind them well with a pestle to make a uniform mixture of fine powder.   

3) Pack the powder in a white paper, make a packet.   

4) Put it in an envelope and label it.    

   

  

4.3 Evaluation    

Materials:    

A. Culture: Saline suspension of E-coli., Nutrient broth cultures of E.coli.   

B. Media: nutrient agar plates, Nutrient broth media.   

C. Apparatus: Test tubes, flasks, pipette, petri plates, Cork burner, conical flask.   

D. Equipment: Autoclave, Incubator, Water bath, Refrigerator.   
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Methodology:   

The effect of ginger on the growth of non-pathogenic E.coli bacteria.   

Principle:    

Natural products are the major sources of drugs. These products have greater structural diversity than drugs or 

compounds from standards combinatorial chemistry. The use of medicinal plants for treatment of microbial 

diseases is well known and will document since ancient times. Medicinal plants synthesis many defensive 

compounds to protect themselves and predators. These compounds have anti-microbial activity. The ability of 

the plant extract to reduce or inhibit the growth of microorganisms or kill the pathogenic microorganisms is 

known as Anti-microbial activity of efficacy. Several plants species have been tested for anti-microbial 

properties but the vast majority have not yet been adequately evaluated. Anti-microbial activity of plant 

extracts may be tested by agar diffusion method.   

Procedure:    

1. Prepare nutrient agar Petri plates for the growth of bacterial cultures   

2. Spread the test cultures on the plates by spread plate method.    

3. The test culture is used such as E-coli.   

4. Aqueous Ginger extract (1ml of 5%) is added in the labelled wells and incubated.    

5. Bacterial test culture plates are incubated at 320C to 350C for 48 hrs.    

6. The sensitivity of the test organism to each of extracts is indicated by clear zone of inhibition around the 

well and measures the diameter of zone of inhibition. (6)   

    

2. Minimum inhibitory concentration of aqueous Ginger Extracts.   

Principle:    

Minimum inhibitory concentration is the minimum concentrations of anti-microbial compounds found to 

inhibit growth of particular test microorganism. Minimum inhibitory concentration (MIC) values are usually 

expressed in terms of mg/ml or units/ml. MIC determined by broth dilution method or solid dilution method.   

Procedure:    

Broth dilution method:   

Prepare nutrient broth test tubes and label as shown in table. In first test tube UT (uninoculated), inoculums is 

not added which is used for checking the sterility of media and as a negative control. Other all test tubes, 

inoculums 3-4 drops is added to reach the final concentration of microorganism is 106 per ml. In all test tubes 
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test anti-microbial compound is added ranging from 0.5 – 5 ml except uninoculated (negative control) and 

control (positive) tube. The positive control tube is used to check the suitability of the medium for growth of 

the test microorganism and the viability of the inoculums. Adjust the final volume (10 ml) in all test tubes by 

using sterile water. all test tube are properly shaken and then incubated at 370C for two days. 

9. Conclusion:   

 ORS is effective against diarrhoea mortality in home, community and facility settings; however, there is 

insufficient evidence to estimate the effectiveness of Recommended Homemade fluids (RHF) against 

diarrhoea mortality. Most child deaths occur due to a small number of conditions that are preventable, even in 

the poorest settings, through interventions that are well known, affordable and deliverable via simple 

technologies. The systematic review returned studies looking at a variety of interventions to increase the use 

of ORS to treat diarrhea in children. While the interventions in this review show promise, firm conclusions 

cannot be drawn due to issues with the small volume of the evidence and high levels of heterogeneity within 

the meta-analyses. Research is needed specifically investigating strategies to scale-up the use of ORS, looking 

at the system from multiple vantage points, in a range of settings where ORS use has been historically low.   
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