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ABSTRACT 

Introduction: The literature related to Ayurveda mentions that newly collected honey makes the body fat 

and as the honey gets older, it attains the ability to scrape off the deposited fat/lipid underneath the skin 

and in blood vessels. Objectives: The analysis was conducted to study the change of chemical constituents 

of honey in two different samples based on its time after collection. Material and methods: The samples 

of honey were purchased from bee keeper and market and stored for a year to make them old. Just before 

study, the newly collected honey samples were also purchased from both. All four samples were tested for 

total protein, total lipid, total carbohydrate, ash content, moisture content, total solids, energy value, HMF 

level, reducing sugars, total phenols and total flavonoids. The study was conducted at Central Food 

Technological Research Institute (CFTRI), Mysore. Results and Conclusion: In comparison, there was 

not much difference in proximate analysis of the Nava vs Purana in both the honey samples. HMF and 

total phenols were more in Purana Madhu samples. Bee-keeper's sample had higher amounts of protein, 

ash and moisture than the market samples; low levels of total carbohydrates, reducing sugars and high 

energy. The higher amount of HMF, phenols and flavonoids in it indicate its potency in anti-oxidant 

activity. The Purana Madhu bought from the bee keeper had the highest moisture (25.5%). The storage at 

ambient temperature for one year increased total phenols, flavonoids and HMF concentration while it 

reduced the concentration of reducing sugars. The honey stored for a year exhibited its ability to be a 

potent diet in oxidative stress related disorders. 
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INTRODUCTION: 

Ayurveda lists honey among the daily 

consumable foods [1]. It classifies honey 

mainly into two types based on the time after 

collection viz., new (Nava) and old (Purana) 

[2]. The honey is called old only after 

completion of one year of it’s collection [3]. 

The newer honey adds on weight to the body 

[4]. As the honey gets older, it attains the 

ability to scrape off the deposited fat/lipid 

underneath the skin and in blood vessels [5]. 

In this study, we hypothesize to study the 

change of chemical constituents of honey 

based on its time after collection in two 

different samples. 

MATERIALS AND METHODS: 

The samples of honey were collected directly 

from beekeeper and also local market in 

Hassan district of Karnataka state in India. 

Honey thus procured was stored separately in 

dark room at room temperature for one year to 

make old honey from market (OHM) and 

beekeeper (OHB). In parallel, new sample 

from market (NHM) and beekeeper (NHB) 

were procured just before the study was 

started. The study was conducted at Central 

Food Technological Research Institute 

(CFTRI), Mysore. All the four samples were 

tested for their chemical constituents viz., 

proximate analysis (total protein, total lipid, 

total carbohydrate, ash content, moisture 

content, total solids, energy value, HMF level, 

reducing sugars, total phenols and total 

flavonoids. 

A. Proximate composition [6] 

1. Moisture: 

Clean porcelain crucibles were oven 

dried at 1050C. The crucibles were later 

cooled and weighed. Approximately 10 gram 

of the sample was weighed into the crucibles. 

The whole crucible with the sample was 

weighed again [initial weight]. The crucibles 

with the sample were oven dried at 1050C. For 

every one hour the crucible was cooled and 

re-weighed. The procedure 

was repeated in intervals for every one hour 

till a constant value is obtained [final weight]. 

The moisture content present in the sample 

was calculated using the following formula 

and expressed as percentage per 100 gm. 

Moisture =    Initial weight – Final weight × 100 

                                              Weight of the sample taken 
2. Proteins [7, 8]: 

Percentage of protein content in the 

sample was assessed using a protein 

analyzer. About 50 grams of moisture free 

sample was covered in aluminium foils, 

covered well and kept in respective slots of 

protein analyzer and analyzed against a 

known protein standard. The percentage of 
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protein content present in the sample was 

calculated by N/P (nitrogen/ protein) 

method. 

3. Lipid analysis: 

Lipid extraction was done using 

Folch method [9]. Five grams of each sample 

was added with 10 ml acetone methanol 

mixture (70:30) and vertexed well. This is 

allowed to stand for one hour and solvent was 

filtered through whatman filter paper 41 to 

pre-weighed test tube (t1). This process was 

repeated till clear solvent was seen. Solvent 

was completely evaporated through nitrogen 

gas and the test tube is re-weighed (t2). Total 

lipid content was calculated using the 

formula, 

 
Total lipid = t2 – t1 × 100 

                                                                                                 SW 
[SW = sample weight] 
 

4. Ash: 

10 grams of the sample was taken in 

pre-weighed crucibles [W1]. This was 

charred on a mantle to jet black till it 

becomes smokeless. The crucibles were 

further ignited in muffle furnace 

at 5000 C, until the samples turned grayish 

white [for around 3 to 4 hours after 

temperature reaches 500 0C]. The weight of 

the crucible with the ash was measured [W2]. 

The total ash content present in the sample 

was calculated by using the following formula 

and expressed in percentage per 100 grams. 

Total Ash = (Wt of the crucible+ash) –Wt of the crucible × 100 
Weight of the sample taken 

5. Carbohydrate: 

Total carbohydrate was calculated 

by using the formula; value was expressed 

in percentage per 100gm. 

Carbohydrate = 100-[Moisture + Fat + Protein + Ash + Fiber] 

6. Energy value: 

Total energy value of the samples 

was calculated by using the formula and 

expressed as kcl per 100gm. 

Energy value = [4×Protein%] + [9×Lipid%] + [4×Carbohydrate%] 

7. Total solids: 

Total solids present in the sample was 

calculated using the following formula and 

was expressed in percentage per 100 grams. 

Total solids = 100 – Moisture 

B. Other chemical analysis 

1. HMF (Hydroxy Methyl Furfural): 

Four grams of each sample was taken 

in a test tube (sample 5 was taken in 250µg 

and 500µg) and 10ml of distilled water was 

added and mixed well. To this 5ml of Oxalic 
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acid was added and kept in boiling water 

bath for 1hour and cooled. After cooling, 

5ml of TCA (Trichloroacetic acid) was 

added for protein precipitation. After 5 

minutes it is centrifuged for 10 minutes with 

4000 rpm. 4ml of the supernatant was taken 

in another test tube and added with 1 ml of 

TBA (Thiobarbituric acid). This mixture is 

incubated in 400C for 40 minutes and the 

absorbance was read at 443nm. 

Total HMF was calculated using the 

formula, 

(OD443 – 0.055) × 28.4 = µ mol total HMF 

per 100g of dry matter of sample. 

2. Reducing sugars: 

Stock solution was prepared by 

taking 100µl of raw sample, to which 10 

dilutions were done. From this dilution again 

100µl was taken and 100 dilutions were 

done. From the stock solution, 2ml of each 

sample was taken to which 1ml of DNS 

reagent was added and kept for incubation in 

boiling water bath for 1 hour. After cooling 

3ml of distilled water was added to it and 

absorbance was read at 550nm. Glucose was 

used to calculate the standard curve (200, 

400, 600, 800 and 1000μg/ml, r2=0.996). The 

results were expressed as mg/ml. 

3. Total phenols / Phenolics: 

Phenolic compounds were detected 

by spectrophotometric Folin-Ciocalteu 

method [10]. 50ml of each sample were taken 

and 50 dilutions were done. From this 50µl 

and 100µl of sample was taken to which 2.95 

ml of distilled water was added. To this 

mixture 1 ml of FC reagent and 1 ml of 

Na2CO3 was added and incubated for 20 

minutes in dark. The absorbance was read at 

760nm. Gallic acid was used to calculate the 

standard curve (5, 10, 15, 20 and 25μg/mL, 

r2=0.999). The results were reported as the 

mean ± standard deviations and were 

expressed as mg of Gallic acid equivalents 

per ml. 

4. Total flavonoid content: 

The total flavonoid contents were 

determined using aluminium chloride 

cocorimetric method [11]. One gram of each 

sample was taken and 5ml of methanol was 

added, mixed well. This mixture was 

centrifuged for 10 minutes and supernatant 

methanol phase of 2ml was taken as stock 

solution. To this 2ml, 3ml of 5% AlCl3 was 

added and incubated for 30 minutes in dark 

and absorbance was read at 437nm against 

methanol blank. Quercetin was used to draw 

standard curve in concentration range of 

100mg to 1200mg/ml. The results were 

reported as the mean ± standard deviations 

and were expressed as mg of Quercitin 

equivalents per 100g. 

OBSERVATIONS: 
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Effect of sampling on taste: The taste, one of 

the sensory characteristic, of honey brought 

from bee keepers (OHB) was sweet during 

collection and turned sour after one year of 

storage. The souring may be due to the Kala 

Samskara given to honey. This is supported 

various researches related to effect of 

moisture content on honey. The excessive 

moisture content causes fermentation in 

honey on storage by the action of 

osmotolerant yeasts, which results in the 

formation of ethyl alcohol and carbon 

dioxide. The alcohol can be further oxidized 

to acetic acid and water, which leads to a sour 

taste [11, 12, 13]. 

RESULTS: 

Table 1: Results of Proximate analysis of samples (per 100 grams) 
S. No. Parameters Groups 

OHB NHB OHM NHM 
1. Protein (%) 2.5 1.5 ND ND 
2. Lipid (%) ND ND ND ND 
3. Carbohydrates (%) 71.5 71.5 79 78.5 
4. Moisture content (%) 25.5 22 15.5 14 
5. Ash (%) 1 2 0.5 0.5 
6. Total solids (%) 75 75 79.5 79 
7. Energy value (kcal) 296 29l 316 314 

NOTE: OHB (Old honey from beekeeper), NHB (New Honey from Bee keeper), OHM (Old Honey Market), NHM (New 
Honey from Market, ND = Not Detected 

 
Table 2: Results of bio-chemical tests 

S. No. Name of the experiment OHB NHB OHM NHM 
1. Reducing sugars (gm/100ml) 48.40 56.44 69.06 69.93 
2. Total phenols (mg/100ml) 140.53 86.4 266.13 67.2 
3. Total flavonoids (mg/100gm) 19.95 11.5 5.85 8.15 
4. HMF (mg/kg) 77.72 60.40 41.17 34.63 

NOTE: OHB (Old honey from beekeeper), NHB (New Honey from Bee keeper), OHM (Old Honey Market), NHM (New 
Honey from Market), MPT (Madhupaka with Triphala rasa) and MPJ (Madhupaka with Jala) 

 

DISCUSSION: 

Proximate Analysis 

Proximate analysis is very important 

to know the beneficial effect of honey before 

and after processing. The proximate 

components such as water content 

(moisture), total protein, total fat, total 

carbohydrates, total ash and energy value of 

old and new honey samples from beekeeper 

and market were assessed and presented in 

Table 1. 

Protein: Protein was found to be higher in 

OHB (2.5 %) compared to NHB (1.5%) 

however no protein was found in the two 

market samples OHM and NHM. The 

amount of protein content 

varies based on source of honey. Protein 

content was found to be below the detectable 

limit in market samples. This may be due to 

microfiltration of honey to remove the pollens 

(as they may cause allergic reactions when 

consumed) which are the main source of 
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proteins in honey. The other marketing reason 

is to avoid it’s tracing to the floral source from 

which honey is formed [14, 15]. Presence of 

protein in OHB and NHB hints that they are 

not subjected to any processing to remove the 

pollens and difference in their protein content 

(2.5 and 1.5 %) is probably due to pollens 

from different floral sources. 

Total Lipids: 

The study revealed no lipids in all the four 

samples analyzed. Many of the studies done 

on proximate principles and nutritional values 

also revealed that the honey has either no or 

negligible amount of lipids [16, 17]. 

Total carbohydrate: 

The highest carbohydrate content was found 

to be higher market samples with negligible 

difference viz., OHM (79%) and NHM 

(78.9%) compared to bee keeper’s samples 

viz., both NHB and OHB with 71.5% of 

carbohydrates. The values obtained from all 

samples are above the minimum value (60 gm 

/100 gm) recommended by Council Directive 

of the European Union [18]. 

Moisture content: 

The moisture content was found to be higher 

in OHB (25.5%) compared to NHB (22%), 

OHM (15.5%) and NHM (14%). Based on 

storage time in both bee keeper’s and market 

sample, the older honey had higher moisture 

content than the newer sample. Ideal moisture 

content of honey is not more than 20%18. A 

study by Martinez et al revealed temperature 

and length of storage 

increases the humidity of honey. Moisture 

content of honey stored at ambient 

temperature will be higher than that was 

refrigerated [19]. 

Ash: 

Ash content was found to be higher in NHB 

(2%) compared to OHB (1%), OHM (0.5%) 

and  NHM (0.5%). 

Total solids: 

Total dissolved solids were found to be 

slightly higher in market samples i.e., 79.5% 

and 79% in OHM and NHM respectively 

when compared to samples from bee keeper 

i.e., 75% in both OHB and NHB. Total solids 

or Total Dissolved Solids (TDS) is a measure 

of all the inorganic and organic substances 

present in honey either in molecular or ionized 

form [20]. The result indicates that the 

beekeepers samples had lesser organic and 

inorganic substances in them when compared 

to market samples. 

Energy value: 

Total energy value was found to be highest in 

market samples OHM (316 KCal) and NHM 

(314 KCal) when compared to OHB (296 

KCal) and NHB (291 KCal). The slight 

increase in energy value in old honey in both 

market sample and that from bee keeper are 
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probably due to change in sugar component of 

old honey on storage. da Silva et al [21] 

analyzed both stabilized and non- stabilized 

honey stored for 24 weeks. Sucrose 

concentration in non-stabilized honey 

decreased 79% in honey stored at room 

temperature (200C). Fructose content 

increased 7% and the glucose content 

increased by 8.8%. 

Biochemical analysis: 

The results of bio-chemical constituents are 

summarized in Table 2. 

Reducing sugars: 

The reducing sugars were highest in NHM 

(69.93 gm/100ml) followed by OHM (69.06 

gm/100ml). It was least in OHB (48.40 

gm/100ml) followed by NHB (56.44 

gm/100ml). 

Total phenols: 

The total phenols were highest in OHM 

(266.13gm/100ml) followed by OHB (140.53 

gm/100ml). It was least in NHM 

(67.2gm/100ml) followed by NHB (86.4 

gm/100ml). This difference in total phenolic 

content can be attributed to the difference in 

botanical sources and geographical regions 

from which honey was collected in market 

sample to bee keeper’s sample [22]. 

Total flavonoids: 

The total phenols were highest in OHB (19.95 

gm/100ml) followed by NHB (11.5 

gm/100ml). It was least in OHM (5.85 

gm/100ml) followed by NHM (8.15 

gm/100ml). 

HMF: 

HMF content was found to be highest in OHB 

(77.72 mg/kg) compared to NHB (60.40 

mg/kg), OHM (41.17 mg/kg) and NHM 

(34.63 mg/kg) respectively. The standard 

limit for HMF in unprocessed honey is 40 

mg/kg [23, 24] Increased HMF in OHB and 

NHB might be due to hot climate in place of 

procurement and storage (OHB). Fallico et al. 

(2004) [25] reported that the amount of HMF 

after processing should not be more than 40 

mg/kg, and not more than 80 mg/kg in honey 

procured from regions with high temperature. 

Tosun et al. (2003) [26] in their study reported 

that, HMF formation increases on storage and 

this causes change in colour from light to dark 

which is also evident in colour assessment of 

this study. HMF is naturally present in honey, 

which is produced by the action of acidity in 

honey on reducing sugars and sucrose usually 

at room temperature. So, exposure to HMF 

cannot be completely prevented [27]. 

Moreover, as per the statement of bee-keeper 

honey was exposed to intense sun rays for 

two days to prevent crystallization of it. This 

processing given by exposing to sun light 

further might have enhanced the HMF content 

in OHB and NHB. Abraham et al. (2011) [28] 
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in an animal experiment reported that, there 

were no ill effects observed at a daily dose of 

HMF in the range of 80 – 100 mg/kg. 

Tamanna et al. (2015) [29] reported that, 

HMF and other Millard reaction products in 

low amounts acts mainly as anti-oxidants. 

CONCLUSION: 

There is no much difference in proximate 

analysis of the two varieties of honey viz., 

new vs old. HMF and total phenols are more 

in old honey samples. Bee-keeper’s sample 

has highest amount of protein, ash and 

moisture than the market samples. It has low 

levels of total carbohydrates, reducing sugars 

and high energy. It also has higher amount of 

HMF and anti-oxidant activity. 
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