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Abstract:  

Alcohol is consumed all over the world and its consumption is increasing in all the countries. 

Alcohol consumption can lead to gastric mucosal injury, bleeding and bacterial over growth. 

In this study, we have studied the effect of different concentrations of alcohol on the stability of 

honey layer in presence of hydrochloric acid (HCl)(N/10) in vitro at 37
0
C.  

Different concentrations of absolute alcohol and commercial alcohol like Beer (5% alcohol), Rum 

and Whisky (vol / vol) were prepared with distilled water (5%, 10%, 15%, 20%, 25%, 30%, 35%, 

40% and also 42.8%). Water bath was maintained at 37˚C throughout the study period. 

Four beakers with absolute alcohol and commercial alcohol each were prepared as follows: 

In each beaker first 20ml of 0.1N hydrochloric acid was taken ,then10 ml of alcohol preparation of 

a specific concentration was added and finally 10 ml of honey  was added. All the beakers were 

placed in the water bath at 37˚C after labeling. All the beakers were observed every 30 minutes for 

any change in the honey layer for over 5 hours from 10am to 3pm for stability of honey gel layer. 

Honey remained as a stable gel layer in the alcohol preparation from 5% concentration to 35% 

concentration. At 40 % concentration of alcohol preparation there was distortion of the honey gel 

layer forming strands in the presence of N/10 HCl which was clearly seen against an opaque white 

background. Our study shows that honey stays as stable gel layer below the mixed solution layer of 

HCl and alcohol. This property of honey is because of its high density, viscosity and low surface 

tension. Honey can be helpful in treating gastric lesions induced by alcohol. 
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Introduction: 

According to WHO, 2 billion people world 

wide consume alcoholic beverages and 76.3 

million have diagnosable alcohol use disorders 

(1).The use of alcoholic beverages in India has 

been documented in Vedic texts since 2000 

BC(2).In India the alcohol consumption is 

increasing at the rate  of 8.1 % per year and the  

estimated number of alcohol users is 62.5 

million with 17.4% being dependent 

users(3).The most common forms of alcoholic 

beverages are arrack, toddy, country 

liquor(alcohol content 20-40%), illicit liquor 

(alcohol content more than 56%) and Indian 

made foreign liquor(IMFL) like Whisky, Rum, 

Gin, Brandy, and Beer (with Maximum alcohol 

content 42.8%). Among the users the most 

consumed drinks are Whisky (49%), arrack 

(35%), and Beer (10%) (4). Alcohol abuse has 

significant individual, familial and social 

effects. Globally alcohol causes 2 % of all 

deaths annually. Driving under the influence of 

alcohol has been attributed to 16-18 % of road 

accidents (2).

Alcohol consumption is associated with 

alterations in the structure and function of the 

gastrointestinal tract(5).Excess consumption 

can lead to mucosal erosion, bleeding, bacterial  

over growth, and  reduced absorption of 

nutrients including several vitamins(6). Chronic 

gastritis develops more often in alcoholics 

which progresses to chronic atrophic gastritis at 

an early age as  compared to non 

alcoholics(7).The gastro esophageal reflux 

disease may be induced by alcohol because it 

reduces pressure in the upper and lower  

esophageal sphincters (8).

Honey is a natural food product and has high 

nutritional, prophylactic and medicinal value 

and has been used since thousands of years, the 

first written reference to honey dating back to 

2100 BC. (9, 10).Honey is a very viscous, 

supersaturated liquid but it has a rather low 

surface tension and very poor thermal 

conductivity (Viscosity - 4.94 Poise, Density- 

1.50 ± 0.04 g·cm-1, Surface tension, 55.02 ± 

0.64 dynes·cm-1) (11, 12, 13). 

Honey contains polyphenols, which are mainly 

flavinoids, phenolic acids and its derivatives 

which have known antioxidant properties. 

Honey also contains glucose oxidase, catalase, 

ascorbic acid and carotenoid derivatives 

(14).Honey also has antimicrobial activity due 

to low water content and glucose oxidase which 

produces antibacterial agents like hydrogen 

peroxide & non peroxide antibacterial 

substances (15). Honey protects against gastric 

damage and reverses the changes in pH induced 

by alcohol (16). The protective effects are 

supported by both macroscopic and 

microscopic findings. 

In this study we are demonstrating the effect of 

different concentrations of alcohol on the 

stability of honey layer in presence of 

hydrochloric acid (N/10) in vitro at 37
0
C.

Method: 

Different concentrations of absolute alcohol 

(vol / vol )were  prepared with distilled water 

(5%, 10%, 15%, 20%, 25%, 30%, 35%, 40% 

and also 42.8%).Different concentrations of 

commercial alcohol like Beer (Kingfisher) 5% 

alcohol, Rum (Mc Dowell) and Whisky(Green 

label) were prepared with distilled water  5%, 

10%, 15%, 20%, 25%, 30%, 35%, 40%, and 

42.2%(no dilution).Water bath was maintained 

at 37˚C through the study period. 

Four beakers with absolute alcohol preparation 

and four beakers with commercial alcohol 

preparation were prepared as follows: 
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In each beaker first 20ml of 0.1N hydrochloric 

acid was taken ,then10 ml of alcohol 

preparation of a specific concentration was 

added and finally 10 ml of honey (Dabur, India) 

was added.(Photo 1,3,5) 

All the beakers were placed in the water bath at 

37˚C after labeling. All the beakers were 

observed every 30 minutes for any change in 

the honey layer for over 5 hours from 10am to 

3pm for stability of honey gel layer. Each day 

effect of specific concentration of alcohol (Both 

absolute and commercial preparation) on the 

honey layer was studied. 

Results: 

Honey remained as a stable gel layer in the 

alcohol preparation from 5% concentration to 

20% concentration i.e. (5%, 10%, 15%, 20%) in 

both absolute and commercial alcohol 

preparation in the presence of N/10 HCl. (Photo 

2) 

From 25% concentration to 35% concentration, 

(25%  30%, 35%) of alcohol preparation the 

honey gel layer remained as a stable but a white 

buffy coat was seen between the honey gel 

layer and mixed solution layer of alcohol and 

HCl. (Photo 4) 

At 40 % concentration of alcohol preparation 

there was distortion of the honey gel layer 

forming strands in the presence of N/10 HCl 

which was clearly seen against an opaque white 

background. 

The commercial alcohol preparation with Rum 

showed a red precipitate between the honey gel 

layer and mixed solution layer of alcohol and 

HCl. This precipitate formation has not been 

reported earlier. (Photo 6) 

The commercial alcohol preparation (Rum 

42.8% and Whisky 42.8%) without dilution and 

absolute alcohol preparation of 42.8 % 

concentration also showed distortion of the 

honey gel layer with appearance of strands. 

Experimental photos: 

1.20 ml Hcl+10ml absolute alcohol(20 

%)+ 10 ml of honey at the beginning 

2.20 ml Hcl+10ml absolute alcohol(20 

%)+ 10 ml of honey after 3 hours 
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3.20 ml Hcl+10ml  alcohol(Whisky 30 %)+ 10 

ml of honey at the beginning 

4.20 ml Hcl+10ml alcohol  whisky (30 %)+ 10 

ml of honey after 3 hours. White buffy coat at 

the junction between honey & mixed solution 

layer of alcohol & Hcl can be observed 

5.20 ml Hcl+10ml alcohol(Rum 40 %)+ 

10 ml of honey at the beginning 

6.20 ml Hcl+10ml alcohol(Rum 40 %)+ 10 

ml of honey after 3 hours. Red precipitate 

between the honey gel layer & mixed 

solution layer of alcohol & Hcl can be 

observed 
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Discussion: 

The honey remained as a stable gel layer in the 

alcohol preparation from 5% concentration to 20% 

concentration in the presence of N/10 HCl. From 

25% concentration to 35% concentration of 

alcohol preparation the honey gel layer remained 

as a stable but a white buffy coat was seen 

between the honey gel layer and mixed solution 

layer of alcohol and HCl.

At 40 % and 42.8 % concentration of alcohol 

preparation there was distortion of the honey gel 

layer with appearance of strands in the solution of 

alcohol & HCl. 

 The protective mucus gel layer that forms on the 

luminal surface of the stomach and alkaline 

secretions entrapped within it constitute a “gastric 

mucosal barrier” that prevents damage to the 

gastric mucosa by gastric contents. The mucus gel 

layer is about 0.2 mm thick. The high viscosity of 

the mucus gel layer allows the pH at the cell 

surface to remain near seven (17).

Gastric mucin provides defense against the 

damage which may be caused by HCl and other 

agents. It is of 2 types 1) Insoluble or visible 

mucin -secreted by surface mucus cells of the 

gastric mucus membrane and forms a slippery 

layer on it.Mucin prevents injury from physical 

trauma caused by solid foods and fluids 

consumed. This layer of mucin also retains the 

bicarbonates secreted by the mucus cells and 

maintains a highly alkaline pH to protect against 

the damage by acid peptic digestion .2) Soluble 

mucin-secreted by the neck cells and remains 

dissolved in gastric juice .It helps to buffer the 

HCl to some extent.Both types of mucins are 

glycoproteins. These are resistant to acid peptic 

digestion as their protein core is protected by a 

coat of carbohydrates on the surface .The mucus 

layer trefoil peptides secreted by gastric mucosal 

cells also help in protection and repair of gastric 

mucosa. (18). 

Prostaglandins produced by gastric mucosal cells 

inhibit gastric acid secretion, stimulate mucus and 

bicarbonate secretion and significantly contribute 

to the maintenance of pH gradient at mucosal 

surface. Prostaglandins reduce the permeability of 

the epithelium and thus reduce HCl back diffusion 

(19). 

Alcohol affects gastric secretion, gastric motility 

and permeability. The effects of ethanol on gastric 

mucosa includes caustic damage retrograde 

diffusion of H
+
 ions and disturbance in 

cytoprotection (8).Chronic and acute alcohol 

consumption contribute to depletion of mucin 

from epithelial surfaces that can lead to inevitable 

damage to mucosal epithelium (20). 

Alcohol also produces mucosal injury by 

inhibition of endogenous prostaglandins synthesis 

(21). 

Honey a natural food product which contains 

monosaccharides, disaccharides, oligosaccharides, 

polysaccharides, trace elements, vitamins 

,minerals, amino acids ,polyphenols  flavinoids & 

other bioactive compounds.The main phenolic & 

flavinoid compounds in honey are ellagic 

acid,gallic acid,benzoic acid,cinnamic acid,caffeic 

acid,quercetin & others (14). Honey can exert  

several health beneficial effects such as gastro 

protection, hepato protection, antioxidant, 

antibacterial and anti-inflammatory effects 

(14,22). 

Honey offers protection against gastric damage 

and reverses the changes in pH induced by alcohol 

in rats. The protective effects were observed by 

both macroscopic and microscopic studies 

(15).Oral administration of honey 30minutes 
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before ethanol attenuated ethanol induced 

increased vascular permeability in rats’ stomach 

(23). Honey contains sucrose and different metals 

including aluminum and sulfate ions and it may 

contain sucralfate like substances. Honey has 

gastroprotective mechanisms similar to sucralfate. 

Honey restores the essential mediators of gastric 

protection such as nitric oxide (NO), NP-SH, 

antioxidants and neutralization of acidity. Honey 

also has ability to inhibit the growth of 

Helicobacter Pylori organisms which  has high 

urease activity and results in high concentration of 

ammonia in stomachs of H. Pylori infected 

patients. Honey also protects against ammonia 

induced gastric lesions (24, 25, 26).  

Honey has anti-inflammatory and wound healing 

effects .It reduces inflammation by inhibition of 

NO and prostaglandin E2 production (27). It 

showed strong quenching activity against 

lipophilic cumoxyl and cumoperoxyl radicals with 

significant separation or prevention of cell damage, 

complete inhibition of cell membrane oxidation, 

intracellular reacitive oxygen species (ROS)  

production and recovery of intracellular G-SH in 

the endothelial cell culture subjected to oxidative 

stress. (28). Honey is effective in killing bacteria in 

all its forms. Honey is potent inhibitor of H Pylori 

organism that causes gastritis and peptic ulcer (29). 

Honey produces antibacterial agent H2O2   and also 

non peroxide antibacterial agents      (30, 31). 

Honey can be useful in treating reflux oesophagitis 

(26). 

In our study we have observed that Honey 

remained as a stable gel layer in the alcohol 

preparation from 5% concentration to 35% 

concentration for 5 hours. We noted disturbance in 

honey gel layer at alcohol concentration 40 % and 

above. The gel layer became thinner and strands of 

the honey were seen in alcohol and HCl solution. 

Conclusion: 

Our study shows that honey stays as stable gel 

layer below the mixed solution layer of HCl and 

alcohol. This property of honey is because of its 

high density, viscosity and low surface tension. So 

Honey because of its physical properties and 

bioactive constituents present in it, when 

administered alone or in combination with 

conventional therapy can offer the therapeutic 

benefit in alcohol induced gastric lesions. 
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