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Abstract 
 

The research work was conducted to investigate the biochemical composition of four different Bangladeshi branded unifloral honey. The 

honey from Litchi (Litchi chinensis), Black cumin (Nigella sativa), Coriander (Coriandrum sativum), Mustard (Brassica campestris) 

were used. We investigated color, pH, Moisture, Dry matter ,Specific gravity, Total sugar, Reducing sugar, Non reducing sugar, Crude 

protein, Water soluble protein, Lipid, Ash, Total Carbohydrate, Metabolizable energy, Vitamin C and minerals content. The result re-

vealed the presence of nutrient constituent among the varieties comprising pH(3.47 to 4.06),specific gravity(1.32 to 1.37),dry matter(85.2 

to 86.6%), moisture(13.4 to 14.7%),ash(0.64 to 0.66%),lipid(0.14 to 0.16%),crude protein(0.63 to 0.73%), total carbohydrate(83.70 to 

85.18%), metabolizing energy(2763.59 to 2808.95Kcal/Kg),total sugar(77.36 to 81.2%),reducing sugar(60.5 to 63.03%),non-reducing 

sugar(16.61 to 18.17%),vitamin C (4.63 to 6.36mg%), and minerals such as Calcium(6.36 to 7.87mg%) and Iron(1.62 to 1.89mg%) re-

spectively. Moreover, alkaloids, flavonoids found in all varieties but only polyphenols was absent in Black cumin varieties. In the cyto-

toxic activity studies, LC50 values were obtained in the range of 4800 to 4966.7µg/ml. 
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1. Introduction 

Honey is the most familiar and widely distributed delicious food 

of Bangladesh. It is a source of nutrients in human diet, which are 

essential for maintaining proper health. Honey mainly consists of 

sugars and water. Apart from sugars, honey also contains several 

vitamins especially B complex and vitamin C, together with a lot 

of minerals such as calcium, copper, iron, magnesium, manganese, 

phosphorus, potassium and zinc are also present (M Asaduzzam 

et.al.,2015). Honey contains at least 181 constituents (Bogdanov 

et.al, 2008, Gheldof et.al, 2002). The other constituents of honey 

are amino acids, antibiotic-rich inhibine, proteins and phenol anti-

oxidants (Wang J et.al. 2011). It also contains other bioactive 

substances such as phenolic constituents, flavonoids, organic ac-

ids, carotenoid-derived compounds, nitric oxide (NO), metabo-

lites, amino acids and protein (Arriage et.al, 2011, Bereta et.al, 

2010). The presence of enzymes such as glucose oxidase has also 

been documented in honey (Jaganathan et.al, 2009). Furthermore, 

high levels of ascorbic acid, catalase, peroxidase, flavonoids, phe-

nolic acids, and carotenoids ensure a high level of antioxidants in  

honey (Bosi G et.al., 1978). Although the honey therapeutic action 

has been taken some attention by researchers, studies only have 

been done on screening the raw honey samples on antimicrobial 

activity (Taormina et al., 2001, Al-Mamary et al., 2002 ; Kucuk et 

al., 2007; Basualdo et al., 2007 ; Estevinho et al., 2008; Truchado 

et al., 2009; Alvarez-Suarez et al. 2010; Silici et al, 2010) and on 

antioxidant capacity (Rauha et al., 2000; Frankel et al., 1998; Es-

tevinho et al., 2008; Alvarez-Suarez et al., 2010;Gomes et 

al.,2010., Silici et al, 2010). To our knowledge, there are limited 

studies on the antibiofilm (Badet and Quero et.al, 2011) and cyto-

toxic activity (Jaganathan et al., 2010; Ceylan, 2013) of the hon-

eys. The objective of the current studies was to investigate the 

biochemical and cytotoxic activity of four different Bangladeshi 

branded unifloral honeys.  

2. Materials and methods 

2.1. Sample collection 

Four unifloral honeys such as Litchi (Litchi chinensis) , Black 

cumin (Nigella sativa), Coriander (Coriandrum sativum), Mustard 

(Brassica campestris) were collected from BCSIR Laboratory, 

Rajshahi, Bangladesh.  

2.2. Proximate chemical analysis of unifloral honey 

2.2.1. Determination of color 

The intensity of color of different varieties of honey was measured 

by spectrophotometrically and presented as the net absorbance at 

A (560-720 nm), according to the method of (Huidobro and Simal., 

1984).  
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2.2.2. Determination of pH 

pH of the different unifloral honey were determined using elec-

trode assembly pH meter. Standard buffer solution of pH 7.0 or 

4.0 was used for this purpose. 

2.2.3. Determination of specific gravity 

The specific gravity of honey was determined by the method of 

(Kalimuddin, 1976). 

2.2.4. Determination of moisture contents of honey 

Moisture content was determined by standard official method of 

analysis of AOAC Eighteenth edition (2005) revision (2010). 

2.2.5. Determination of ash content of honey 

Ash content was determined by the standard method of AOAC 

(2005). 

2.2.5. Determination of dry matter content of honey 

Dry matter content was calculated by from the data obtained for 

percentage of moisture content. 

2.2.6. Determination of total protein content of honey 

Protein content of the different varities of unifloral honey was 

determined by the method of Micro-Kjeldahl of AOAC (2005). 

2.2.7. Determination of water soluble protein 

Water soluble protein content of honey was determined by the 

following method of (Lowry et.al., 1951) using BSA as the stand-

ard. 

2.2.8. Determination of lipid content of honey 

Lipid content of the different varieties of honey was determined 

by the method of (Bligh and Dyer., 1959). 

2.2.9. Determination of total sugar content of honey 

Total sugar content was determined calorimetrically by the an-

throne method as described in Laboratory Manual in Biochemistry 

(Jayarman et.al., 1981). 

2.3. Determination of reducing sugar content of honey 

Reducing sugar content of the honey was determined by Di-

nitrosalicylic acid method (Miller et.al., 1972). 

2.3.1. Determination of non-reducing sugar content of honey 

Non-reducing sugar content of the honey was calculated from the 

following formula as reported by (Ranganna, S.., 1979). 

% of non-reducing sugar = (% of total sugar - % of reducing sug-

ar). 

2.3.2. Determination of carbohydrate content 

Carbohydrate contents of the honey sample were determined by 

calculation (by difference) as follows: 

%Carbohydrate = 100% - (%Moisture +%Crude Fat +%Crude 

Protein +%Ash). 

2.3.3. Determination of metabolizable Energy (ME) 

ME was calculated separately for four different unifloral honey 

samples. Calculation was performed by mathematical formula as 

per (Ludhi et al., 1976). 

ME (Kal/kg) = 32.95(%Crude protein+ %Crude Fat x2.25+ % 

Carbohydrate)-29. 20. 

2.3.4. Vitamin 

For standard sample: Take 0 to 1.0 ml of the standard vitamin 

solution in different test tubes and make volume to 1.0ml with 

chloroform. Add 2.0 ml of TCA solution in chloroform to each 

tube and read the absorbency at 620nm against blank which con-

tains only solvent. 

For honey sample: Add 2.0 ml of 95% ethanol and 4.0 ml of 

petroleum ether to the supplied sample. Shake for 3 minutes and 

take off all petroleum ether layer evaporate to dryness under N2 

gas or by fan. Dissolve in 1.0 ml chloroform. Then add 2.0 ml of 

TCA solution and take reading immediately. 

Determination of Vitamin-C content of honey: 

Vitamin-C content of honey was determined by the titrimetric 

method (Bessey and King, 1933). 

2.3.5. Determination of mineral content of honey 

Calcium: Calcium content of the honey was determined by the 

method as described in Practical Physiological chemistry (Vogel 

et.al., 1978). 

Iron: Iron content of the honey was determined spectrophotomet-

rically by Thiocyanate method as described in Practical Physiolog-

ical chemistry (Vogel et.al., 1978). 

2.3.6. Statistical analysis 

All analytical determinations and measurements were performed 

in triplicates. Values of different parameters are expressed as the 

mean ± standard deviation. Statistical analysis of all the assay 

results was done using the Microsoft Excel program (2007). 

2.3.7. Phytochemical activity of honey 

The qualitative screening test for phytochemicals such as alka-

loids, flavonoids and polyphenols of unifloral honey samples were 

carried out by Official Methods of Analysis (Edeoga et.al. 2005). 

2.3.8. Brine shrimp lethality bio-assay (cytotoxic study) 

The cytotoxicity of the extracts was tested on brine shrimp nauplii 

(Artemia salina Leach) according brine shrimp lethality bioassay 

(Meyer BN et.al., 1982). For hatching eggs were kept in brine 

with a constant oxygen supply for 48 hours. The matured nauplii 

were then used in the experiment. Test sample was applied at dif-

ferent concentrations and the number of viable organisms was 

applied was counted after 24 hours for determination of LC50 val-

ues. DMSO was used as a solvent and also as negative control test 

was one in triplicate. 

3. Results and discussion 

The study was under taken to evaluate the chemical composition, 

phytochemical analysis and cytotoxic analysis of some Bangla-

deshi unifloral honey,  which are important to the quality of the 

product. 

The net absorbance of four brands of honey shown in Table-1. 

Among four honeys analyzed the color ranged 0.29 to 0.65au (ab-

sorbance unit). Black cumin honey showed the highest net absorb-

ance i.e. 0.65au, while Coriander honey showed the lowest such as 

0.29au.The revealed results are closely related as reported by (Al-

varez et al., 2011). The value of pH, Specific gravity, moisture, 

dry matter, and ash of four different unifloral honeys are shown in 

Table-2. The pH of brands of honey was studied within acidic 

range. The range of the pH of four brands of unifloral honey was 

from 3.47±0.2 to 4.06±0.15. The respective value that are compar-

atively found similar with the findings of (Farida Iftikhar et.al, 

2014) and (Khalil et.al. 2001). The range of specific gravity of the 

unifloral honey was 1.32±0.007 to 1.37±0.005. The highest 

amount of specific gravity found in Mustard honey i.e. 1.37±0.005 

and lowest in Coriander honey 1.32±0.007, the others honey spe-

cific gravity such as Black cumin, Litchi honey were 1.36±0.01 
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and 1.36±0.03 respectively, which are very similar to the findings 

of (Khalil et.al, 2001). 

The dry matter content was found to be varied between 85.2±0.23 

to 86.6±0.1%, the revealed results are closely related as reported 

by (Khalil et.al, 2001). The moisture and ash content of four uni-

floral honey to be compared to the reported data by (Farida 

Iftikhar et.al, 2014, Khalil et.al, 2001, Matiar Rahmam et .al, 

2015).  

The lipid, total protein, Water soluble protein, Total Carbohydrate 

and Metabolizable energy contents of honey are shown in Table-3. 

Lipid content in different varieties range from 0.14±0.003 to 

0.16±0.007%. The highest value of lipid content was found in 

Mustard honey (0.16±0.007%), whereas lowest in Litchi and Co-

riander honey (0.14±0.003%). The results of present study are in 

agreement with earlier results as reported by (Khalil et.al, 2001, 

Matiar Rahmam et .al, 2015).  

Total protein content of different unifloral honey ranged from 

0.63±0.01-0.73±0.009%.The highest value of protein found in 

Mustard honey (0.73±0.009%) and lowest in Litchi honey 

(0.63±0.01%). The results obtained in this studies are in line with 

earlier studies reported by (Khalil et.al, 2001, Matiar Rahmam et 

.al, 2015).  

The water soluble protein content of different varieties of honey 

ranged from 0.41±0.01-0.53±0.01%. As compared with the refer-

ence value of (Khalil et.al, 2001), results were almost found ap-

proximately.  

Total carbohydrate values in different unifloral honey varieties 

ranged from 83.70 to 85.18%. The highest value of total carbohy-

drate was found in Litchi (85.18±0.03) and lowest in Black cumin 

(83.70±0.06). These findings are confirmed with the earlier results 

reported by (Matiar Rahmam et.al, 2015).  

Metabolizing energy (ME) content in different honey varieties 

ranged from 27.63.59 to 2808.95Kcal/Kg. The highest metaboliz-

able energy found in Litchi (2808.95Kcal/Kg) and lowest in Black 

cumin (2763.59Kcal/Kg) varieties. The results obtained in this 

study are in line with earlier reported by (Matiar Rahmam 

et.al.2015). The honey proteins are mainly in the form of enzymes. 

Glucose oxidase and Catalase regulate the production of H2O2; 

which serve as one of the anti-bacterial factor in honey (Oddo LP 

et.al., 1999). 

The Vitamin-C, Total sugar, reducing sugar and non-reducing 

sugar content of different varieties of honey are shown in Table-4. 

The range of total sugar, reducing sugar and non-reducing sugar 

content of four brands of honey was 77.36±0.15 to 81.2±0.3%, 

60.5±0.2 to 63.03±0.03% and 16.61±0.2 to 18.17±0.2% respec-

tively. So, our present data is closely related to the (Nayik et al., 

2016, Farida Iftikhar et.al, 2014, Khalil et.al.,2001, Matiar Rah-

mam et .al.,2015) reported data. The data indicated that honey 

contained a very large amount of sugar. So it can be considered as 

a good source of sugar. The vitamin-C content was found to be 

varied between 4.63±0.15 to 6.36±0.015 (mg/100gm).  

The highest vitamin C content was found in Litchi honey 

(6.36±0.015mg/100gm) and lowest in Coriander honey 

(4.63±0.15mg/100gm). These results are agreeable with the find-

ings of (Khalil et.al, 2001).  

The mineral contents of honey showed in Table-5. The amount of 

calcium (Ca) contents of Litchi, Black cumin, Mustard, Coriander 

honey were (7.4±0.1, 7.87±0.03, 6.59±0.03, 6.36±0.1) mg/100g. 

The amount of Iron (Fe) contents Litchi, Black cumin, Mustard, 

Coriander honey were (1.89±0.09, 1.83±0.02, 1.66±0.03, 

1.62±0.01) mg/100g. So, our present data is closely related to the 

(Khalil et.al. 2001) reported data. Magnesium, Calcium, Iron and 

Potassium in the human required for building red blood cell and 

for body mechanism (FAO, 1996).  

The results of phytochemical screening of four different unifloral 

honeys are presented in Table-6. It is cleared from the data that 

high amount of alkaloids present in Mustard honey and there is no 

polyphenols present in Black cumin honey. It has been found that 

alkaloids, flavonoids and polyphenols are slightly present in Cori-

ander honey. Moreover, flavonoids are moderately found in Black 

cumin honey. Polyphenols in honey are responsible for its biolog-

ical functions such as antioxidant activity (Gheldof et al.,2002) 

Flavonoids inhibits bacterial strains; viral enzymes, i.e reverse 

transcriptase and protease, and destroy some pathogenic protozo-

ans (Havsteen.,2002). 

Table-7 shows the results of the brine shrimp lethality bioassay 

after 24 h of exposure to the aqueous extract of four varieties of 

unifloral honey. The LC50 value (Concentration at which 50% 

mortality of the brine shrimp nauplli occur) was determinded from 

the graph by extrapolation and the LC50 values of four varieties of 

unifloral honey, Litchi, Black cumin, Coriander and Mustard hon-

ey were found to be about 4966.7 µg/ml, 4958.3 µg/ml, 4800 

µg/ml, 4858.3 µg/ml, respectively. From the results of brine 

shrimp lethality bioassay, it is concluded that the aqueous extract 

of four varieties of unifloral honey are non-toxic on the brine 

shrimp as they gave LC50 values much greater than 100 µg/ml as it 

was also established that extracts of nine Turkish honey is consid-

ered to be non-toxic since it showed LC50 values greater than 100 

µg/ml on the brine shrimps (Ceylan., 2013). 

 

 
Table 1: Physical Characteristics of the honey 

Test honey A-660nm A-530nm Net absorbance 

Litchi 0.45 0.78 0.33 

Black cumin 0.85 1.5 0.65 
Mustard 0.33 0.68 0.35 

Coriander 0.43 0.72 0.29 

 
Table 2: The Value of Ph., Specific Gravity, Moisture, Dry Matter, and Ash content of different brands of unifloral honey 

Test honey pH Specific gravity Moisture (%) Dry matter (%) Ash (%) 

Litchi 3.47±0.2 1.36±0.03 13.4±0.1 86.6±0.1 0.64±0.01 

Black cumin 3.66±0.15 1.36±0.01 14.7±0.23 85.2±0.23 0.66±0.006 

Mustard 3.58±0.16 1.37±0.005 13.8±0.05 86.2±0.05 0.65±0.02 

Coriander 4.06±0.15 1.32±0.007 13.7±0.05 86.3±0.05 0.66±0.02 
The values are mean ± standard deviation mean (n=3). 

 
Table 3: The Value of Lipid ,Protein, Water Soluble protein, Carbohydrate, Metabolizable Energy  content of four different brands of unifloral honey 

Test honey Lipid (gm/100gm) Protein (gm/100gm) 
Water soluble protein 

(gm/100gm) 

Carbohydrate 

(gm/100gm) 

Metabolizable Ener-

gy(Kcal/Kg) 

Litchi 0.14±0.003 0.63±0.01 0.41±0.01 85.18±0.03 2808.95 
Black cumin 0.15±0.02 0.71±0.01 0.47±0.015 83.70±0.06 2763.59 

Mustard 0.16±0.007 0.73±0.009 0.53±0.01 84.60±0.02 2794.92 

Coriander 0.14±0.015 0.65±0.02 0.44±0.015 84.84±0.02 2798.43 

The values are mean ± standard deviation mean (n=3). 
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Table 4: The value of Total sugar, Reducing sugar, Non-reducing sugar and Vitamin-C content of four different brands of unifloral honey 

Test honey Total sugar (gm/100gm) 
Reducing sugar 

(gm/100gm) 

Non-reducing sugar 

(gm/100gm) 
Vitamin-C (mg/100gm) 

Litchi 81.2±0.3 63.03±0.03 18.17±0.2 6.36±0.015 

Black cumin 78.71±0.1 62.1±0.2 16.61±0.2 5.71±0.1 

Mustard 80.06±0.15 62.58±0.07 17.48±0.2 5.42±0.08 

Coriander 77.36±0.15 60.5±0.2 16.86±0.15 4.63±0.15 
The values are mean ± standard deviation mean (n=3). 

 
Table 5: Mineral Contents of four different brands of unifloral honey 

Test honey Ca (mg/100gm) Fe (mg/100gm) 

Litchi 7.4±0.1 1.89±0.09 

Black cumin 7.87±0.03 1.83±0.02 

Mustard 6.59±0.03 1.66±0.03 

Coriander 6.36±0.1 1.62±0.01 
The values are mean ± standard deviation mean (n=3). 

 
Table 6: Phytochemical Screening of four different brands of unifloral honey 

Test honey Alkaloids Flavonoids Polyphenols 

Litchi + ++ ++ 
Black cumin ++ ++ - 

Mustard +++ + ++ 

Coriander + + + 

+++, Highly present, ++, moderately present, +, slightly present, -, Nil. 

 
Table 7: Cytotoxic Test for four different brands of unifloral honey 

Test sample 
Vol. of sample 
(µl) 

Conc.of sample 
(µg/ml) 

Log conc. 
(LogC) 

No.of shrimp 

taken in each 

vial 

No. of survival % of mortality 
LC50 
(µg/ml) 

Litchi 

10 

20 

30 
40 

50 

100 

1192 

2384 

3576 
4768 

5960 

11920 

3.07 

3.38 

3.55 
3.67 

3.78 

4.07 

10 

10 

10 
10 

10 

10 

8 

8 

7 
6 

6 

4 

20 

20 

30 
40 

40 

60 

 

 

4966.7 

Black cumin 

10 

20 

30 
40 

50 

100 

1190 

2380 

3570 
4760 

5950 

11900 

3.08 

3.38 

3.55 
3.68 

3.77 

4.08 

10 

10 

10 
10 

10 

10 

8 

7 

6 
5 

4 

3 

20 

30 

40 
50 

60 

70 

 

 

4958.3 

Coriander 

10 

20 

30 
40 

50 

100 

1152 

2304 

3456 
4608 

5760 

11520 

3.06 

3.36 

3.54 
3.66 

3.76 

4.06 

10 

10 

10 
10 

10 

10 

9 

8 

8 
7 

7 

5 

10 

20 

20 
30 

30 

50 

 

 

4800 

Mustard 

10 

20 

30 

40 

50 

100 

1166 

2332 

3498 

4664 

5830 

11660 

3.07 

3.37 

3.54 

3.67 

3.77 

4.07 

10 

10 

10 

10 

10 

10 

7 

7 

6 

4 

4 

3 

30 

30 

40 

60 

60 

70 

 

 

4858.3 

 

4. Conclusion 

In conclusion, the nutritional studies suggest that Litchi and Black 

cumin honey contains a good amount of nutritional components. 

These varieties also have good biological effects like cytotoxic 

activity. Further study is necessary to elucidate the mechanisms 

behind the traditional effects. 
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