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Characterize the chemical composition of Royal Jelly
produced in France on a broad number of samples in order

to create a data base that reflect the wide variability
of this natural compound

to study the influence of beekeepers practices on its
composition

to compare with worldwide commercial products
(purchased in France)
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No feeding except honey if necessary

500 RJs produced in France by beekeepers belonging to the GPGR
(RJ Producer Group responsible for more than 80% of French production)

Respect of a quality convention concerning the production,
harvest, conservation and trade of RJ

Royal Jellies analysedRoyal Jellies analysed

50 RJs produced in Italy

130 commercial RJs
as representative materials available on French market

135 RJs from feeding experiments with artificial sugars
and/or exogeneous proteins



Constituent Minimum Maximum
Water (%) 60.2 70.4

Proteins (%) 11.3 16.5

10-HDA (%) 1.1 3.4

13C/12C (‰) -28.60 -21.46

15N/14N (‰) -2.26 7.08

Database and compliance intervalsDatabase and compliance intervals
99 % recovery of samples (gauss curve)

[mean  3 x standard deviation]

15N/14N (‰) -2.26 7.08

Total amino acids (%) 0.4 1.0

Total sugars (%) 8.0 18.4

Fructose (%) 2.1 7.6

Glucose (%) 3.1 7.9

Erlose (%) 0.0 0.4

Saccharose (%) 0.0 2.0

Maltose (%) 0.0 1.2

Maltotriose (%) 0.0 0.2

Gluconic acid (%) 0.3 3.6



3 modes of feeding:

 sugars : Fructoplus, Agenabon, organic sugar cane, Apistar

Maize hydrolysateStarch hydrolysate

Feeding experimentsFeeding experiments

Fructose
15%

Glucose
15%

Others
35%

FructoplusFructoplus AgenabonAgenabon Glucose
15%Others

28%

Inverted sugarOrganic sugar cane

Glucose
15%

Maltose
35%

Maltotriose
10%

Maltose
35%Maltotriose

22%

Others
28%

Others
15%

Sucrose
85%

ApistarApistar

Others
30%

Sucrose
70%



3 modes of feeding:

 sugars : Fructoplus, Agénabon, organic sugar cane, Apistar

proteins : yeast powder and soy yeast

 combination of sugars and proteins

5 colonies (1 reference hive)

3 colonies (1 reference hive)

Feeding experimentsFeeding experiments
3 modes of feeding:

 sugars : Fructoplus, Agénabon, organic sugar cane, Apistar

proteins : yeast powder and soy yeast

 combination of sugars and proteins

3 colonies (1 reference hive)

9 colonies (1 reference hive)

6 consecutive harvests every 3 days
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maltose, maltotriose, sucrose and erlose contents are the most important parameters

for variations of levels
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Isotopic ratio and glucose/fructose ratio allow detection of sugars feeding
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Feeding experimentsFeeding experiments
Combination of sugars and proteins
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Principal Component AnalysisPrincipal Component Analysis
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A quite complete and original survey for such high
number and diversity of the RJ samples :

France (500 samples)
Italy (50 samples)
Commerce (130 samples)
Feeding experiments (135 samples)

ConclusionsConclusions

An efficient differentiation of feeding practises
sugars contents (saccharose, erlose, maltose, maltotriose)

isotopic determination of the ratio 13C/12C
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