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Spermidine is a biogenic amine. Spermidine induces autophagy and may extend life span, reduce dementia and other 
common diseases. Therefore, it gained popularity as a food additive derived e.g. from wheat germs. Drone milk or Apilarnil 
(ApiDrohn®) is a high value hive product extracted from the male larvae and conserved by lyophilisation. Apilarnil is used 
in traditional apitherapy for versatile applications. 

In this project the presence of Spermidine in Apilarnil (fresh/different-larva-stages/dry-techniques/vehicle-solutions) 
was identified and quantified. A workflow was set up comprising an extraction procedure from the freeze-dried Apilarnil 
(supplied in high purity within Api-Zentrum Ruhr) and a liquid chromatography coupled with a high-resolution time-of-
flight mass spectrometer (LC-ESI-QTOF). 

Apilarnil in different stages of larva development age contains Spermidine in higher concentrations as in wheat germs. 
Furthermore, Apilarnil contains other bioactive amines and polyamines besides Spermidine. This is the first time that 
spermidine and several other biogenic amines have been definitely proven to be present in a bee product. 
The spermidine content is another column for explanation the various health applications for Apilarnil in apitherapy and 
is most directly related to its health benefits, although further research has to be done. To understand especially the 
synergies in the presence of different bioactive substances like spermidine and typical hive products e.g. flavonoids will 
be interesting.
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Apilarnil - Drone Milk

ApiDrohn®
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ApiDrohn®
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Composition*
• approx. 40% proteins and amino acids
• approx. 25 % sugars: glucose, fructose, furanose, maltose, trehalose, isomaltose
• approx. 25 % lipids including many polyunsaturated fatty acids
• Minerals/trace elements: Ca, P, Zn, Mn, Fe, Cu, K, Mg
• Vitamins A, β-carotene, B1, B2, B3, B6, E
• Choline
• Poliphenols
• Q10-α-tocopherol
• stem cells
• Spermidine
• Hormones
• Testosterone
• Progesterone
• Prolactine
• Eestradiol
• pH 6.2

©Api-Zentrum Ruhr
*based on dried substance (max. 5% water) ApiDrohn®



Spermatogramm Stud Rams

Group I to III 
Dosing I 10 mg/kg II 15 mg/kg III 20 mg/kg
Increase till group II then level-off

Biologically Active Preparation and Reproductive Function of Stud Rams; Karligash Bolatovna Shoinbayeva, Tursynkul
Omirzak, Tore Bigara, Azhar Abubakirova, Amina Dauylbay, Kazachstan 2017



Results

1. Freeze-dried Apilarnil is equivalent to fresh Apilarnil.
2. Optimum dosage 15 mg/kg live weight
3. Effect less stress in the animals, haemoglobin in the blood and 

physical activity are improved
4. Semen

– Volume of ejaculate + 30.4%
– Sperm concentration +14.3%
– Motility + 9.2%
– Fertilization ability at the first fertilization increases to 82.5 %.

Biologically Active Preparation and Reproductive Function of Stud Rams; Karligash Bolatovna Shoinbayeva, Tursynkul
Omirzak, Tore Bigara, Azhar Abubakirova, Amina Dauylbay, Kazachstan 2017
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Development of an analytical  method for the automatized quantification of 
biogenic amines at the example of Spermidine with LC-QTOF

Goal



Research Funding NRW



Method Development

Schema of the Extraction/Re-Extraction



Simplified PrepSequence

of a standard addition series with 
optimised parameters

MALDI-TOF Mass 
Spectroscopy



Spermidine mg/kg

Comparison of spermidine mass fractions of drones at different stages after
quantification via external calibration (green) or standard addition procedure (blue).
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Spermidine in Apilarnil

ApiDrohn® Unverdeckelt Larve Larve+Puppe Puppe Alte Puppe Mittelwert

External Callibration 411 478 521 596 549 519 512
Standardaddition-

procedure 310 380 371 459 388 407 385

Age in Days 0-7 7-14 13-17 16-20 18-21

ApiDrohn®

ApiDrohn® uncapped Larva Larva+Puppae Puppae Old Puppae

Chemometric 
Profiling 825 787 811 892 878 790

Degradation product 
of spermidine





Spermidine Content mg/kg

• Kimchi    600-750
• Apilarnil    300-800
• Sauerkraut    180-230
• Wheat germs   200-300
• Sojabeanes    250-320
• Cheese (Cheddar, Gouda)      40-50
• Sperma        15-50

Fermentation

Cell formation/
Stem cells



Spermidine - Main Effects
• Autophagy activation

– promotes cellular self-cleaning: damaged proteins and organelles are 
degraded and recycled

• Anti-ageing and longevity effects
– spermidine-rich diet is associated with longer life and healthier ageing
– protection against age-related cognitive decline

• Cardiovascular protection
– improve vascular elasticity, reduce the risk of high blood pressure and 

cardiovascular disease
– lower cardiovascular mortality with higher spermidine intake

• Cognitive health
– autophagy in the brain reduces the risk of dementia and Alzheimer's
– improvements in memory performance

• Immunomodulation
– reducing protein misfolding and recycling ageing immune cells

• Metabolic and cell protection
– antioxidant and reduces damage caused by radicals
– Supports mitochondrial function and overall cellular health



Surviving 100-year-olds have more 
spermidine in their blood

Spermidine and Spermine Are Enriched in Whole Blood of Nona/Centenarians Stefania Pucciarelli, Italien 2012

Age Bracket: 
1. 31-56 years 

13  and 13 

2. 60-80 years  
13  and 13 

3. 90-106 years  
13  and 13 

Ø 44,6 years 

Ø 96,5 years 

Ø 68,7 years 

• Spermidine greatly 
reduced in Alzheimer’s 
patients

• Possible treatment of MS



Synergy Spermidine and Resveratol 

Spermidine and resveratrol induce autophagy by distinct pathways converging on the acetylproteome Eugenia 
Morselli Italien 2011

Low 
Amount

High 
Amount

Synergy

low doses of resveratrol or spermidine alone did not stimulate autophagy

low doses of resveratrol and spermidine together stimulated autophagy

→ Regulatory network of antagonistic deacetylases and acetylases for 
autophagy
→ can be pharmacologically influenced



Apilarnil: Operating Principle
ApiDrohn®/Apilarnil is characterized by
1. Micronutrients and their composition 

– e.g. large number of essential amino acids
– simple building blocks, which are easily accessible to biosynthesis
– building blocks are balanced in such a way that a complete organism is formed

2. Messenger substances and hormones
– General activation
– Builds a male organism - the counterpart of royal jelly (endocrine system)
– Improves the conduction of impulses (nerves)
– Regulator of metabolism (liver)

3. Spermidine
– autophagy
– Tumor suppression/Immune modulation
– Cardioprotection/Neuroprotection (nerves)

4. Antiviral effect & stimulation of the immune system
– Biology of the "naked" larva



Indications

• Depression, melancholy, nervous weakness, also organic cause
• Tiredness, nervousness, lack of drive (chemotherapy!!)
• Lack of strength due to overwork, psychological problems, malnutrition
• Chronic nervous disorders, memory problems
• Epilepsy, bedwetting, cystic fibrosis
• Menopause, hot flashes, sleep disorders, mood swings, weight gain
• Inflammation of the genital organs, vaginal flora
• Menstrual disorders, PMS, miscarriage, breastfeeding problems, improves 

lactation
• Puberty disorders, anorexia
• Impotence, erection problems ("biological Viagra")
• Diabetes, obesity, gout, stomach ulcers and liver (digestive system –

alcohol abuse)
• sports (marathon or weight training) with sufficient preparation for 

competition

„unclear causes“

Metabolism

Metabolism

Developmental 
disorders children



Apitherapy cures all, but 
not everything.*

*Tim, Brazilian Healer 

©Api-Zentrum Ruhr

The Power of the Bee - The Book of Apitherapy
ISBN: 978-3-949087-01-1

Jeff Pettis
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Hormones

Vergleich Gelee Royal – Apilarnil - Apilarnil *

Testosteron  0,20    0,31  4,56

Progesteron 4,61  51,32  81,22

Prolactin   70,8  410  798,5

Estradiol   52  668  1004,36

• *nmol/100g frisch 
  Rußland Burimistrova 1999

           Kasachstan Karligash Bolatovna Shoinbayeva  2017
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