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Studies have shown that royal jelly, the larval food used by bees to 

produce their queens, contains biologically active substances that 

affect cell growth, cell differentiation and cell survival and also some 

with insulin-like activity that have been reported to be effective in 

both animal trials and preclinical studies (Kramer et al., 1977; Dixit 

and Patel, 1964; Okuda et al., 1998). Since the substances with 

insulin-like activity are peptides and are likely to be inactivated due 

to the acidity in the stomach, we tested the extent to which enteric-

coated capsules containing royal jelly could enhance the efficacy of 

royal jelly.  

 Fifteen volunteers who fulfilled the inclusion criteria (gender 

– male, age between 22–34 years, body-mass-index 21–26 kg/m², 

and no metabolic disorders) were recruited. Immediately prior to 

administration of the standardised Oral Glucose Tolerance Test 

(OGT) they took six enteric-coated capsules containing either 

lyophilized royal jelly or a placebo (milk powder), allocated at 

random. One week later and after the exclusion of those with 

pathological glucose tolerance the volunteers underwent a second 

OGT before which they received the alternatively filled capsules. 

Tests started between 7.00 and 9.00 a.m. The OGT solution was 

consumed within 5 minutes. 

 The OGT was carried out according to the standards of 

Medical Care in Diabetes – 2006 of the American Diabetes 

Association (ADA) 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.  

 Venous blood samples for the measurement of glucose, 

plasma insulin, and C-peptide were taken prior to drinking the OGT 

solution as well as after one and two hours. All parameters were 

determined at the Institute of Clinical Chemistry of our University 

Hospital.  

 The enteric-coated capsules filled with either lyophilized royal 

jelly or a placebo (milk powder) were manufactured at the 

Gesellschaft für Ganzheitliche Tiergesundheit, Lahntal-Caldern, 

Germany using the “Kit for the Preparation of Delayed Release 

Capsules” from LGA SAS, LaSeyne sur Mer, France (capsule size 00, 

content 0.9 mL). Lyophilized royal jelly was obtained from Fa. 

Friedrich Wienold, Lauterbach, Germany. Each capsule contained 

0.55 g of royal jelly, which is, according to the manufacturer, 

equivalent to about 1.65 g of fresh royal jelly.  

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

Liebig-University Giessen (application number 01/2009). Data 

management and statistics were done using SPSS 14.0 using simple 

descriptive methods and the paired T-test. A p-value of less than 

0.05 was regarded as significant. 

 None of the volunteers had to be excluded because of 

pathological glucose tolerance.  

 Royal jelly was well tolerated and there were no side effects 

like allergic reactions. None of the volunteers reported about any 

unusual complaints during the days following the intake of the royal 

jelly capsules. Analyses of the data on glucose, insulin and c-peptide 

and the differences between the default value and the measurements 

after one hour and two hours by paired T-test revealed only trends 



for insulin levels after two hours (insulin placebo = 32.5 µU/mL (SD 

26.7) vs. insulin royal jelly = 20.7 µU/mL (SD 16.1); p = 0.054) and the 

difference between the measurement at two hours and the default 

value (Δ insulin 2h – fasted placebo = 24.7 µU/mL (SD 24.7) vs. Δ 

insulin 2h – fasted royal jelly = 14.0 µU/mL (SD 15.1); p = 0.075). Mean 

values and SD of the raw data are summarized in Table 1. 

 The findings of our study support our earlier study and 

earlier preclinical data that royal jelly has insulin-like activity (Kramer 

et al., 1977; Dixit & Patel, 1964; Münstedt et al., 2009). However, 

the effect was not as pronounced as expected from the earlier study 

on fresh royal jelly where we found significant differences between 

glucose serum levels (Münstedt et al., 2009). This may be due to the 

fact that we had to use lyophilized royal jelly, which might have lost 

some of its activity due to the freeze-drying process, as indicated by 

other experimentation (Messia et al., 2005). It should be mentioned 

that we initially tried to use fresh royal jelly but it was impossible to 

produce enteric-coated capsules with fresh royal jelly because it 

partially dissolved the capsules.  

 

 

Acknowledgement 
The authors would like to thank the volunteers for their assistance 

and acknowledge the support of a grant from the “Stiftung Dr. Abel – 

Apis mellifica“, Germany. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

References 
KRAMER, K J; TAGER, H S; CHILDS, C N; SPEIRS, R D (1977) 
 Insulin-like hypoglycemic and immunological activities in 
 honeybee royal jelly. Journal of Insect Physiology 23: 
 293-295.  
DIXIT, P K; PATEL, N G (1964) Insulin-like activity in larval food of 
 the honey bee. Nature 202:189-190.   
OKUDA, H; KAMADA, K; MORIMOTO, C; MATSUURA, Y; 
 CHILKAKI, M; MING, J (1998) Studies on insulin-like 
 substances in royal jelly and other substances in royal jelly 
 which inhibit angiotensin-converting enzyme. Honeybee 
 Science 19:9-14.   
MÜNSTEDT, K; BARGELLO, M; HAUENSCHILD, A (2009) Royal jelly 
 reduces the serum glucose levels in healthy subjects. 
 Journal of Medicinal Food 12:1170-1172.  
MESSIA, M C; CABONI, M F; MARCONI, E (2005) Storage stability 
 assessment of freeze-dried royal jelly by furosine 
 determination. Journal of Agricultural Food Chemistry 53
 (11):4440-4443. 

 
 
 

30 Münstedt,  Böhme,  Hrgovic, Hauenschild 

Table 1.  Mean values of the measurements of serum glucose, insulin and c-peptide after the ingestion of the OGTT (n = 15).  

Parameter Enteric-coated capsules  
containing royal jelly 

Placebo 

Glucose [mg/dL] (SD) 
fasted 
1 h 
2 h 

  
77.7 (7.8) 

108.2 (27.8) 
73.2 (19.8) 

  
91.4 (5.1) 

109.0 (33.8) 
83.1 (15.4) 

Insulin [µU/mL] (SD) 
fasted 
1 h 
2 h 

  
6.6 (2.4) 

50.6 (21.8) 
20.7 (16.1) 

  
7.7 (4.6) 

49.0 (40.0) 
32.5 (26.7) 

C-peptide [ng/mL] (SD) 
fasted 
1 h 
2 h 

  
1.3 (0.5) 
6.5 (1.6) 
3.9 (1.5) 

  
1.4 (0.5) 
6.5 (2.2) 
4.7 (2.1) 


