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Hypercholesterolemia is one of today’s great challenges and it is 

believed to be associated with coronary heart disease and other 

major vascular disorders. One factor which is thought to be at least 

partially responsive for the rise of  low density lipoprotein (LDL) 

cholesterol levels is fructose. There may also be causal links 

between fructose consumption and obesity, as well as cardiovascular 

disease (Segal et al., 2007).  

 Recently, royal jelly (RJ) was shown to have favourable 

influences on hypercholesterolemia (Guo et al., 2007; Münstedt et 

al., 2009). Royal jelly is a milky-white, creamy liquid from the 

hypopharyngeal glands of nurse bees that is fed to all bee larvae for 

three days only, but to the queen larva and later the queen bee on a 

lifelong basis. This study was designed to investigate whether royal 

jelly has a direct influence on either fructose serum levels or serum 

lipid parameters following one intake. 

 Ten male volunteers aged between 18 and 30 years that 

fulfilled the criteria of inclusion (body-mass-index [BMI] 20-27 kg/

m², no metabolic disorders and no concomitant medication) were 

recruited to this study. Using the standardised Oral Glucose 

Tolerance Test (OGTT) according to the standards of Medical Care in 

Diabetes - 2006 of the American Diabetes Association (ADA) for the 

screening of diabetes, all of them were excluded from having a 

pathologic glucose tolerance with 300 mL of Dextro® O.G.T.-solution 

(Hoffmann - La Roche AG, Grenzach-Wyhlen, Germany), containing 

75 g mono-/disaccharide composite (glucose-syrup) equivalent to  

75 g glucose after enzyme splitting. 

 Some weeks later the volunteers underwent an oral fructose 

tolerance test (OFTT) which was conducted in a similar manner to 

the OGTT, but used 75 g of fructose instead of glucose. The 

fructose was similarly dissolved in water to a total volume of 300 

mL. Venous blood samples were drawn prior to drinking the OGTT/

OFTTs and repeated at each of one and two hours after ingesting 

glucose or fructose, respectively. Glucose, plasma insulin, C-peptide, 

fructose, total cholesterol, low density lipoprotein (LDL) cholesterol, 

high density lipoprotein (HDL) cholesterol, and triglycerides were 

determined in all samples. These were processed at the Institute of 

Clinical Chemistry in our university hospital, except for fructose which 

was determined at the Laboratory Limbach in Heidelberg, Germany. 

 One week later, volunteers underwent a second OFTT. This 

time, however, they swallowed 20 g of royal jelly on a tablespoon 

immediately prior to drinking the OFTT solution. Both solutions were 

consumed within 5 minutes.  Due to the circadian secretion of 

cortisol and its influence on glucose metabolism, all tests started 

between 8:00 and 8:30 a.m. for all volunteers. Royal jelly was 

obtained in a frozen state from Werner Seip e.K. Biologische 

Produkte, 35510 Butzbach-Ebersgöns, Germany. It was kept frozen 

until the study started.  

 The project was approved by the ethical board of the Justus-

Liebig-University Giessen (application number 89/2008) and all 

volunteers gave written consent.  

 Data management and statistical analysis including simple 

descriptive methods, bivariate correlations and MANOVA for repeated 

measurements were done using SPSS 14. A p-value of less than 0.05 

was regarded as significant. 

 The age and standard deviation (sd) of the 10 volunteers 

was 24.9 ± 2.4 years and mean and sd of BMI was 24.0 ± 1.9 kg/

m². Six volunteers were non-smokers. Alcohol consumption in all 

volunteers was low, with 7 drinking alcohol occasionally and 3 never 

or very rarely.  

 We found no statistically significant immediate effect of  



the ingestion of 20 g royal jelly on the course of either serum 

lipoproteins or serum fructose in our volunteers. Fructose was also 

shown to have no immediate effect on serum lipids after 2 hours 

compared to levels at time 0. The data are summarized in Table 1.  

We note that RJ contains up to 10% fructose, but considered that 

this additional amount of fructose (up to 2 g) would not influence 

results.  

 Serum lipids and serum fructose levels are believed to be 

associated with hypercholesterolemia (Bantle et al., 2000) and the 

effect of royal jelly with respect to the lowering of LDL cholesterol or 

the increase in HDL cholesterol already reported (Guo et al., 2007, 

Münstedt et al., 2009) cannot be explained by a direct action of 

royal jelly. As a recent study found that royal jelly significantly 

decreased the plasma levels of insulin and triglyceride when rats 

were fed with a solution of 15% fructose in their drinking water over 

a period of 8 weeks, there must be other mechanisms operating 

which require more time to function (Zamani et al., 2008). In fact, 

all of these studies found positive effects only after royal jelly was 

administered for some time. Inhibition of lipid peroxidation is 

believed to be one of the underlying mechanisms of the action of 

royal jelly (Guo et al., 2008). Our present study showed that there 

are no direct effects of royal jelly on levels of human serum fructose 

and lipids, but does not rule out indirect, long-term influences. 

Further research is required to investigate such claims.  
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Parameter 0 h 1 h 2 h 0 h - RJ 1 h - RJ 2 h - RJ 

Glucose mg/100 mL (SD) 
  

80.9 
(5.1) 

97.7 
(17.2) 

80.0 
(4.3) 

86.8 
(7.4) 

92.8 
(23.2) 

77.5 
(9.0) 

Fructose mg/L (SD) 
  

7.5 
(13.4) 

111.9 
(28.3) 

64.4 
(23.2) 

1.1 
(3.4) 

121.5 
(22.8) 

71.5 
(14.9) 

Insulin µU/mL (SD) 
  

5.4 
(2.4) 

19.7 
(8.8) 

9.6 
(5.4) 

6.2 
(3.5) 

20.5 
(10.5) 

13.9 
(10.2) 

C-Peptide ng/mL (SD) 1.3 
(0.3) 

3.0 
(0.6) 

1.9 
(0.5) 

1.3 
(0.3) 

2.8 
(0.5) 

2.0 
(0.6) 

HDL* mg/100 mL (SD) 
  

53.3 
(8.1) 

55.3 
(8.8) 

54.3 
(10.1) 

52.0 
(9.1) 

54.4 
(11.0) 

55.0 
(11.7) 

LDL* mg/100 mL (SD) 
  

106.6 
(35.9) 

108.1 
(35.6) 

105.6 
(36.1) 

111.7 
(45.1) 

118.7 
(44.7) 

117.9 
(46.9) 

Total cholesterol mg/100 mL (SD) 173.1 
(40.8) 

178.0 
(39.7) 

175.4 
(39.7) 

180.3 
(54.5) 

187.5 
(4.8) 

186.1 
(51.9) 

Triglycerides mg/100 mL (SD) 93.0 
(37.7) 

86.4 
(34.8) 

85.2 
(38.0) 

94.6 
(45.5) 

90.4 
(43.7) 

92.2 
(47.7) 

Table 1. Summary of study results given as mean values and standard deviations. Comparison of each of the respective time points with or 

without royal jelly shows no significant differences.  

RJ = Royal jelly; HDL = high density lipoprotein cholesterol; LDL = low density lipoprotein cholesterol 


