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Abstract: The traditional use of honey for treatment of ailments is known for about 2700 years. 
The antiseptic and antimicrobial properties of honey are still being discovered and its gaining 
importance in a number of human pathologies. The present study was carried out to screen the 
phytochemical components and to assess the antibacterial activity of two selected honey. The 
phytochemical constituents were analysed using a combination of qualitative and quantitative 
tests including total phenolic content, flavonoids and ascorbic acid. The antibacterial activity was 
assessed against clinical isolates of Salmonella sp. using disc diffusion method and Minimum 
Inhibitory Concentration (MIC). The phytochemical constituents were found to be rich in natural 
honey. Natural honey gave the highest antibacterial activity and lowest MIC. A linear positive 
relationship existed between the antibacterial activity and total phenolic content/flavonoids. It was 
found that natural honeys possess substantial bioactive compounds and significant antibacterial 
activity in appreciable amount compared to the commercial honey. 
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Introduction 
Honey has been used to cure a multitude of ailments since ancient times. Researchers are re-
appraising its medicinal and nutritional values (1). The published literature indicates that honey 
has antimicrobial (2), anti-inflammatory (3), antioxidant (4–7), and antimutagenic (8) properties. 
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The composition and physicochemical properties of honey are variable depending on its floral 
source (9). Honey is often named according to the geographical location where the honey is 
produced, the floral source of the honey or the trees on which the hives are found (10).  It was 
demonstrated that the phytochemical constituents of honey on a fresh weight basis is similar to 
many fruits and vegetables (11). It contains a variety of phenolic acids and flavonoids that 
contributes to the potential benefits in ethno medicine (12). Primarily the antimicrobial nature of 
honey may be due to the high sugar content, low water content and acidity all of which provides 
an unsuitable condition to promote the growth of microorganisms (13). Some honeys, also contain 
additive antimicrobial factors that influence the antimicrobial effect (14). The present study was 
taken up to screen for the phytochemical constituents of the natural and commercial honey and to 
determine the total phenols, flavonoids and to evaluate the antibacterial activity against 
Salmonella sp. 

Materials and Methods 

Sample collection:  
Native mountain honey was procured from IMCOPS, Chennai, India and the branded commercial 
honey was purchased from the retail seller. The sample was stored in dark room at 4°C until use.  

Qualitative phytochemical studies: 
 Qualitative phytochemical were analyzed by the methods of Kokatae, 1994 (15). Alkaloids, 
cardio glycosides, tannins, quinones, phenols, flavonoids, phytosterol, proteins and saponins were 
qualitatively analyzed. 

Determination of total phenolic contents:  
The total phenolic acid content was determined by modified Singleton and Rossi method, 1965 
(16) method using Folin-Ciocalteau reagent. Gallic acid was used as a standard and the total 
phenolics were expressed as mg/g gallic acid equivalents (GAE). The blue colour was measured 
spectrophotometrically at 760 nm. 

Determination of Flavonoids:  
The flavonoids was determined by the method of Meda et al., 2005 (17) using aluminium chloride 
and potassium acetate. Quercitin was used to calculate the standard curve and the results were 
expressed as mg quercitin equivalent per 100 g of sample (QE). The colour developed was 
measured spectrophotometrically at 510 nm. 

Bacterial Isolates and Antibacterial activity:  
Isolated bacterial species of Salmonella typhi, Salmonella paratyphi A and Salmonella paratyphi 
B were obtained from the Department of Microbiology, JBAS College for Women, Chennai. The 
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antibacterial activities of honey was carried out using the agar disc diffusion method as described 
by Kirby-Bauer, 1966 (18) and broth tube dilution method described by Natta et al., 2008 (19). 

Preparation of inoculum:  
Active cultures for experiments was prepared by transferring a loop full of cells from the stock 
cultures to test tubes containing Muller-Hinton broth and was incubated for 24hrs at 37ºC and the 
turbidity was matched to Mac Farland standard 0.5. 

Agar Disc Diffusion method:  
Antimicrobial activity was evaluated by using disc diffusion technique.The inoculum was spread 
evenly on the Mueller-Hinton agar (MHA) surface using a sterile cotton swab and was allowed to 
dry for 5-10 mints. The disc impregnated with 20 µl of honey (concentration: 1000µg, 500 µg, 
250 µg, 125 µg, 62.5 µg) were placed on MHA and the plates were incubated at 37°C for 24 hrs. 
After incubation, a clear zone around a disc indicated antibacterial activity. Diameter of the zones 
of inhibition was measured in millimeters.  

Broth dilution method: 
MIC was determined using the method of Natta et al., 2008 (19) with slight modifications. Sterile 
test tubes were numbered from 1 to 5. 1.0 ml of sterile Muller- Hinton broth was added to all the 
tubes. 0.1ml of honey solution (concentration 10mg/ml) was added to the first tube. 1.0 ml was 
transferred from the first tube to the second tube and consecutively 1.0 ml of the contents from the 
second tube was transfer to the third tube. Dilutions were continued in this manner till tube 
number 5. From the last tube 1.0 ml was discarded. Honey was not added to the control tube. To 
all the tubes 1.0 ml of the diluted culture suspension was added. All the tubes were incubated at 
37oC for 24 hrs and were examined for visible signs of bacterial growth.The turbidity of the 
samples was examined (OD at 620nm was measured) for bacterial growth. The highest dilution 
without growth was recorded to be the MIC. 

Results 
Natural honey was found to contain saponins, tannins, flavonoids and proteins in appreciable 
quantities when compared to the commercial honey. Whereas other constituents like quinones, 
steroids, terpenoids and cardio glycosides were almost similar in quantity. (Table1). The total 
phenols and flavonoids in natural honey are almost double in quantity when compared to that of 
the commercial honey. (Table 2) 

Both the honeys were found to inhibit the growth of the test organisms at different concentration 
but, the zone size formed by the natural honey was comparatively large than that of the 
commercial honey. All the test organisms were found to be highly sensitive to the natural honey 
at a concentration of 1000µg. This has been evidenced by the increase in the zone of inhibition 
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size and the highest antibacterial activity was found against Salmonella typhi followed by S. 
paratyphi A and S. paratyphi B. (Table 3) 

Despite the appearance of growth of Salmonella typhi, S.paratyphi A and B at a concentration of 
1.25mg and 10mg respectively, for commercial honey the growth was significantly less than the 
control. For the natural honey, the growth was observed to be very low for all the test organisms 
at a concentration of 0.312mg. The antibacterial activity was well observed with natural honey 
and can be evidenced with the decrease in the MIC value when compared to the commercial 
honey. (Figure 1 & 2) 

Table 1 - Phytochemical constituents of Natural and Commercial Honey 

S.No Contents Natural Honey Commercial honey 
1. Tannins - - 

2. Saponin  + - 

3. Flavonoids  + - 

4. Alkaloids +++ + 

5. Proteins +++ + 

6. Steroid - - 

7. Quinones + + 

8. Terpenoid + + 

9. Cardio glycosides        - - 

 Table 2 – Total phenolic content and Flavonoids of Natural and Commercial Honey 

Table 3- Agar disc diffusion method of Natural and Commercial honey 

Sl.No. Microorganism Zone of Inhibition in mm 

1000µg 500µg 250µg 125µg 62.5µg DMSO 

I Natural Honey 

1  S.  typhi 17±0.00 16±0.02 15±0.03 13±0.01 10±0.00 - 

2 S. paratyphi A 13±0.01 12±0.03 11±0.01 11±0.02 10±0.01 - 

S.No Sample Total phenol content  
mgs GAE/100g 

Total Flavonoids 
mgs QE/100g 

1 Natural Honey 83.33±1.19 48.5±1.35 

2 Commercial honey 43.7±1.50 22.65±1.46 
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 3 S. paratyphi B 12±0.01 11±0.02 10±0.01 09±0.00 09±0.01 - 

II Commercial Honey 

1 S. typhi 12±0.01 11±0.02 11±0.01 10±0.02 10±0.01 - 

2 S. paratyphi A 10±0.01 09±0.02 08±0.01 07±0.02 07±0.02 - 

3 S. paratyphi B 09±0.00 08±0.01 08±0.01 07±0.02 07±0.02 - 

All values are expressed as Mean±SD zone of inhibition against the test isolates 

 

 

Discussion 
Studies have indicated that honey contains about 200 substances, and it is a unique natural 
concentrated form of sugar available in the world. Besides sugars and water, honey contains 
numerous phytochemical constituents such as proteins, polyphenols, flavonoids, terpenes, 
steroids, tannins and saponins which are considered as an important part of traditional medicine. 
The results obtained in the present study are in accordance with Kucuk et al., 2007 (20) and Ahn, 
2007 (21). 
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Phenolic compounds of honey are becoming increasingly popular because of their potential role 
in contributing to human health. A wide range of phenolic constituents are present in honey, in 
general, most of the phenolic compounds found in honey are in the form of flavonoids and 
phenolic acids (22, 23). Studying the quantity of these polyphenols which are in part responsible 
for the biological activity of honey will be a better measure in ascertaining its potential benefits. 
The results of the present study are in close agreement with the reports of Elizabeth Perez- Perez 
et al., 2013 (24). 

The present study demonstrated the antibacterial activity of honey at different concentrations 
against Salmonella sp. using disc diffusion and broth dilution methods. The highest zone of 
inhibitions and the least MIC values was observed with natural honey.  Honey is known to 
contain phenol, fatty acids, lipids, amylases, ascorbic acid, peroxidases and fructose and has high 
osmolarity and low pH. These elements may act alone or synergistically contribute significantly 
to the antibacterial activity of honey as reported by Al-Jabri et al.,2005 (25). The invitro results 
obtained in the present study was agreeable with Abdul Hannan et al., 2009 (26). 

Conclusion 
Natural honey contains significant levels of phytochemical constituents, appreciable amounts of 
total phenolic contents, flavonoids and also exhibited a high degree of the antimicrobial activity 
on the tested organisms. Therefore it can be concluded that the natural honey of medical grade 
shows much promise in the development of phytomedicines for the treatment of enteric infections 
and can also find an important application in planning of healthy diet for patients suffering from 
salmonellosis. 
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