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Product Quality and Safety

Physico-chemical quality characteristics of royal jelly from three regions of Bulgaria

1 2 1R. Balkanska *, I. Zhelyazkova , M. Ignatova

1Department of Special Branches – Bees, Institute of Animal Science, 2232 Kostinbrod, Bulgaria
2 Department of Animal Science – Non-ruminants and other animals, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. The objective of the present study is to investigate the composition and physico-chemical properties of fresh royal jelly(RJ) samples from Sofia (n=5), 
Lovech (n=5) and Varna (n=3), produced from May to August 2011. The samples were kept frozen at -20° C before analysis. The parameters of royal jelly 
samples obtained from Sofia region varied within the following ranges: water content (61.7 – 65.2%), proteins (15.07 – 16.85%), fructose (3.73 – 5.05%), 
glucose (2.01 – 3.70%), sucrose (1.50 – 2.27%), total sugars (8.05 – 10.37%), pH (3.94 – 4.06), total acidity (3.86 – 4.51 ml 0.1 N NaOH/g) and electrical 
conductivity (180 – 206 μS/cm). The samples from Lovech region gave the following results: water content (59.10 – 62.70%), proteins (16.84 – 19.63%), 
fructose (4.07 – 5.47%), glucose (3.69 – 5.28%), sucrose (0.36 – 3.59%), total sugars (8.12 – 13.48%), pH (3.86 – 3.97), total acidity (3.68 – 4.42 ml 0.1 N 
NaOH/g) and electrical conductivity (196 – 216 μS/cm). Fructose, glucose, sucrose and total sugars contents are in the range 3.64–4.27%, 2.69 – 5.87%, 2.28 
– 3.44%, 9.15 – 12.87%, respectively for the samples from Varna region. The minimum and maximum values for other parameters are: water content (63.30 – 
65.80%), proteins (12.23 – 13.08%), pH (3.60 – 3.70), total acidity (2.48 – 4.23 ml 0.1 N NaOH/g), electrical conductivity (173 – 181 μS/cm). Because of the 
small number of samples and absence of information about additional feeding of bees with sugar solution, it should be insufficient to draw conclusion about the 
prevalence of glucose or fructose in fresh royal jelly. This work indicated slight differences between the obtained results of royal jelly samples from three regions 
of Bulgaria.

Keywords: royal jelly, physico-chemical characteristics
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and has recently submitted a paper viewing the development of a Introduction
world royal jelly standard (Bogdanov and Gallmann, 2008; Sabatini 
et al., 2009). Although the chemical composition of royal jelly is Bee products are promoted as a health food with a wide range 
relatively constant, there could be significant variations in the of nutritional and therapeutic properties. Royal jelly is one of the 
percentage of individual components in samples from different most important beehive products because of its pharmaceutical 
regions.properties for humans. Royal jelly is a thick, milky substance 

The objective of the present study is to investigate the secreted from the hypopharyngeal and mandibular glands of young 
composition and physico-chemical properties of royal jelly from worker honeybees (Apis mellifera L.) and is used to feed the larvae 
different regions of Bulgaria.(Haydak, 1970, Isidorov et al., 2009).

As a result of the increasing interest in royal jelly for human 
health, the number of reports in the composition and quality control 
have increased within the past few years. Analytical methods have Material and methods
been developed to characterize the composition of royal jelly by 
determination of general parameters such as water content, sugars, The study was carried out totally on 13 royal jelly samples from 
lipids, proteins, mineral elements. Royal jelly comprises water different origins – Sofia, Lovech and Varna. Five samples came from 
(50–70%), proteins (9–18%), carbohydrates (7–18%), fatty acids the experimental apiary of Institute of Animal Science, Kostinbrod 
and lipids (3–8%), mineral elements (1.5%) (Nagai and Inoue, 2004; (Sofia region) and were produced from May to August 2011. Eight 
Isidorov et al., 2009; Sabatini et al., 2009; Pavel et al., 2011). Water samples were provided by Bulgarian producers from Lovech (five 
content is an important quality criterion and its determination is samples) and Varna regions (three samples) in the same period of 
always a part of the quality control on fresh royal jelly (Sesta and time. The samples were kept frozen at -20° C before analysis.
Lusco, 2008). The following parameters were determined: sugars (fructose, 

In our country Balkanska et al. (2010) established the following glucose, sucrose) by HPLC after Sesta (2006); proteins by Folin-
results for fresh royal jelly: water content (59.10 – 65.10%), proteins Ciocalteu reagent; water content by refractometer; dry matter of the 
(11.25 – 20.80%), fructose (3.59 – 6.19%), glucose (4.25 – 5.61%), sample was obtained by subtracting the water content from 100; pH 
sucrose (0.79 – 4.25%), total sugars (10.99 – 12.73%), pH (3.20 – values – potentiometricaly by pH meter model Mi 150 (1% water 
4.10) and total acidity (3.33 – 4.90 ml 0.1 N NaOH/g). In 1984 solution of royal jelly); total acidity by titration with 0.1 N NaOH 
Bulgarian national standard (ОN 2576693-84 Fresh and lyophilized according to ОN 2576693-84 Fresh and lyophilized royal jelly; 
royal jelly) has been defined. There is no international standard for electrical conductivity of 1 % water solution of royal jelly by 
royal jelly, but some countries have national ones. The International conductimeter (Bogdanov et al., 1997). Statistical analysis was 
Honey Commission (IHC) works at present on the standardization 
* e-mail: r.balkanska@gmail.com
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Table 1. Composition of royal jelly from Sofia region (n=5)

Contents Mean ± SEM Min Max

Water content, %

Dry matter, %

Proteins, %

Fructose, %

Glucose, %

Sucrose, %

Total sugars, %

pH

Total acidity, ml 0,1 N NaOH/g

Electrical conductivity, μS/cm

62.72 ± 0.63

37.28 ± 0.63

16.05 ± 0.32

4.43 ± 0.21

3.15 ± 0.30

1.73 ± 0.14

9.31 ± 0.47

4.01 ± 0.02

4.27 ± 0.11

189.60 ± 4.38

61.70

34.80

15.07

3.73

2.01

1.50

8.05

3.94

3.86

180.00

65.20

38.30

16.85

5.05

3.70

2.27

10.37

4.06

4.51

206.00

Table 2. Composition of royal jelly from Lovech region (n=5)

Contents Mean ± SEM Min Max

Water content, %

Dry matter, %

Proteins, %

Fructose, %

Glucose, %

Sucrose, %

Total sugars, %

pH

Total acidity, ml 0,1 N NaOH/g

Electrical conductivity, μS/cm

60.78 ± 0.71

39.22 ± 0.71

18.49 ± 0.48

4.67 ± 0.26

4.54 ± 0.30

2.01 ± 0.57

11.22 ± 0.92

3.90 ± 0.02

4.09 ± 0.13

205.40 ± 3.30

59.10

37.30

16.84

4.07

3.69

0.36

8.12

3.86

3.68

196.00

62.70

40.90

19.63

5.47

5.28

3.59

13.48

3.97

4.42

216.00
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performed using MS Excel 2007. samples from Lovech region compared to the samples from Sofia 
and Varna regions. The average amount of proteins in royal jelly 
samples from Lovech region is higher than those of Sofia and Varna 
regions. In addition, the minimum and maximum values are also Results and discussion
higher in the samples from Lovech region. ОN 2576693-84 reports 
rather lower values for total protein content (17%). All results for 

Data about the composition and physico-chemical properties of protein content in royal jelly are in accordance with the limits 
royal jelly from Sofia, Lovech and Varna regions are given in Tables proposed by Bobis et al. (2010).
1, 2 and 3. The results of comparison of chemical analysis of The most abundant sugars in royal jelly are fructose, glucose 
samples are presented on Figure 1. The results of this study and sucrose. All the three identified sugars were present in all 
demonstrated that the average water content was lower in the 

samples of royal jelly taken into analysis. As can be seen in Table 1, 2 magnitudes but they vary in different royal jelly samples from one 
and 3 the average concentration of fructose and glucose in the three group or period of harvesting. It is not clear, however, why the 
groups of samples do not vary within a large range. The average content of these sugars varies in different royal jelly samples. 
concentration of fructose is slightly higher than that of glucose in Moreover, the content of these main sugars can be quite different in 
Sofia and Lovech regions (Figure 1). Results obtained are in the royal jelly samples collected from different hives in the same 
agreement with the data reported by Sabatini et al. (2009). apiary. This variation for individual samples is normal for organic 
According to our previous study insignificant differences were products. Sucrose is always present in royal jelly samples but in 
discovered between the average content of fructose and glucose in highly variable concentrations. Concerning royal jelly samples 
samples from Bulgaria (Figure 1). Four samples have a higher produced in Kostinbrod region, the average content of sucrose is 
content of glucose and two other ones a higher content of fructose smaller than those of Lovech production and the minimum value of 
(Balkanska et al., 2010). The highest fructose and glucose contents sucrose, for all the samples, is 0.36% (Table 2). On the basis of 
in all samples are observed at around 5.50% and 6.00%, results in Table 1, 2 and 3 the average contents of total sugars of 
respectively, for the same sample produced in these three regions. samples from Lovech and Varna regions are with around 2% higher 

The concentrations of glucose and fructose were comparable compared to other group of samples (Figure 1). According to 
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Popescu et al. (2009) fructose content varied between 4.06% and samples from Lovech region. The average water content (64.80%) 
6.4%; glucose content between 5.07% and 8.2%. Relatively high in the analysed royal jelly samples from Varna region is higher in 
content of sucrose was also noticed (0.8% and 3.6%). comparison to another two regions. The measured sugar levels in 

Royal jelly is highly acidic pH 3.4 – 4.5 (Scarselli et al., 2005). royal jelly samples from Sofia region are similar to sugar levels in 
The pH values between the three groups of samples are very similar. royal jelly samples from Lovech and Varna regions. Because of the 
The values for total acidity and pH are in agreement with those small number of samples and absence of information about 
reported in ОN 2576693-84 – Fresh and lyophilized royal jelly. additional feeding of bees with sugar solution, it should be 
Electrical conductivity in royal jelly is determined by the content of insufficient to draw conclusion about the prevalence of glucose or 
mineral elements, organic acids, amino acids and proteins in it. fructose in fresh royal jelly. The research showed that the average 

This work indicated slight differences between the obtained values of the obtained results of electrical conductivity, pH and total 
results of royal jelly samples from these three regions. The minimal acidity between the chosen three regions are similar. The values for 
and maximal values of the main components of royal jelly samples total acidity and pH are in agreement with those reported in ОN 
presented in this study are in the limits proposed by Sabatini et al. 2576693-84 – Fresh and lyophilized royal jelly. The minimal and 
(2009). They are comparable with those of royal jelly samples maximal values of the main components of royal jelly samples 
produced in other countries. presented in this study are in the limits proposed by Sabatini et al. 

(2009). They are comparable with those of royal jelly samples 
produced in other countries.

Conclusion

References
The present study indicated slight differences between the 

obtained results of royal jelly samples from three regions of Bulgaria Balkanska R, Ivanov Ts and Kashamov B, 2010. A study of some 
- Lovech, Varna, Sofia. The highest mean (18.49%) and maximal components and physico-chemical properties of royal jelly. Jounal of 
values (19.63%) of protein content were determined in the royal jelly 

Table 3. Composition of royal jelly from Varna region (n=3)

Contents Mean ± SEM Min Max

Water content, %

Dry matter, %

Proteins, %

Fructose, %

Glucose, %

Sucrose, %

Total sugars, %

pH

Total acidity, ml 0,1 N NaOH/g

Electrical conductivity, μS/cm

64.80 ± 0.76

35.20 ± 0.76

12.64 ± 0.25

4.03 ± 0.20

4.20 ± 0.92

2.82 ± 0.34

11.05 ± 1.07

3.67 ± 0.03

3.52 ± 0.53

178.00 ± 2.52

63.30

34.20

12.23

3.64

2.69

2.28

9.15

3.60

2.48

173.00

65.80

36.70

13.08

4.27

5.87

3.44

12.87

3.70

4.23

181.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

W
ate

r c
on

ten
t, %

Dry 
matt

er,
 %

Pro
tei

ns
, %

Fru
cto

se
, %

Gluc
os

e, 
%

Suc
ro

se
, %

To
tal

 su
ga

rs,
 % pH

To
tal

 ac
idi

ty

Sofia region

Lovech region

Varna region

Figure 1. Comparison of chemical composition of royal jelly from three regions of Bulgaria
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