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Therapeutic inhalation of beehive´s air

Source: Google Images  /  Apiair Vertrieb   /   Bienenluft Beehive air inhalation
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Volatile compounds isolated from the bee´s products are classified in a 
variety of chemical categories
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Research on the Inhalation of Volatile Compounds of Bees Products

Specific studies are still needed in order to identify the volatile components present the 

air obtained directly from the beehives as it is used in natural clinical practices



Goals

• Develop a methodology for collecting and 
analyzing the air from beehives

• Characterize the volatile compounds present in 
the air of the beehives (Apis mellifera species)



Methods - Collecting the beehive´s air

The beehive´s air samples ware collected in the Dito Pintado Apiary (Brazil) 



Methods - Beehive Preparation

Prepared Langstroth hive cover
• Opening
• Metal screen for protection

Air circulation
• Mini-Fan (Cooler)
• Batteries

Air conduction
• Funnel
• Hose



Methods - Sampling and Storing

1 – Air sampling manifold bottle
2 - Activated carbon tube
3 – Tenax tube



Methods - Sample Preparation / Extraction

SAMPLE
COLLECTING 

TIME
STORAGE

EXTRATION 

SOLVENT

1 - BOTTLE A 10 min Air / Glass -

2 - BOTTLE B 5 min Air / Glass -

3 - BOTTLE C 5 min Air / Glass -

4 - TUBE D 10 min Activated Carbon dichloromethane

5 - TUBE E 5 min Activated Carbon dichloromethane

6 - TUBE F 5 min Activated Carbon acetonitrile

7 - TUBE G 5 min Tenax dichloromethane



Methods - Analysing the beehive´s air

Gas Chromatography – Mass Spectrometry (GC-MS) is 

a combined instrumentation that allows a  qualitative and 

quantitative analysis of complex solutions. 



Methods - Gas Chromatography and Mass spectrometry 

1

2

40°C to 300 ° C in 24 minutes.

3



Methods - Analysis Example

1

2

The chemical pattern must be compared to a chemical library

3

4



• Bottle 1

• Bottle 2

• Bottle 3

• Tube1

• Tube 2

• Tube 3

• Tube 4

Results and Discussion

Result 1 - Using activated 
carbon glass tubes subjected 
to constant airflow for 10 
minutes and further volatile 
components extraction in 
dichloromethane was the 
most effective method for 
separating compounds from 
beehive´s air.



Compound Retention 

Time (min)

m/z Ìon Fragmentation

1 14,6 236 50, 57, 67, 84, 91, 95, 109, 123, 133, 137, 149,

163, 165, 180, 193, 205, 221, 236

2 14,8 415 50, 73, 86, 117, 131, 147, 159, 191, 207, 221,

253, 281, 327, 341, 383, 415

3 16,8 211 53, 55, 70, 73, 84, 97, 99, 111, 129, 142, 155,

167, 173, 186, 191, 211

4 17 401 55, 73, 84, 99, 131, 147, 173, 191, 207, 221, 249,

267, 281, 313, 327, 355, 359, 385, 401

5 18,6 446 59, 73, 89, 117, 147, 161, 191, 207, 221, 249,

267, 281, 311, 325, 355, 369, 401, 415, 429, 446

6 19 355 50, 57, 76, 104, 121, 132, 149, 167, 189, 205,

223, 254, 263, 281, 295, 355

7 19,45 355 51, 57, 76, 104, 121, 149, 173, 180, 205, 223,

236, 243, 261, 282, 355

8 19,7 445 57, 73, 93, 104, 147, 149, 191, 205, 221, 249,

267, 281, 323, 341, 355, 385, 401, 429, 445

9 20,4 355 50, 71, 76, 104, 121, 132, 149, 167, 176, 193,

219, 237, 250, 269, 291, 341, 355

10 20,6 443 59, 73, 87, 117, 147, 148, 191, 207, 221, 249,

267, 281, 323, 341, 355, 369, 401, 429, 443

11 21,2 447 59, 73, 89, 117, 147, 161, 191, 207, 221, 249,

267, 281, 311, 327, 355, 369, 401, 415, 429, 447

12 22 434 59, 73, 87, 117, 147, 148, 191, 207, 221, 249,

267, 281, 323, 341, 355, 369, 401, 429, 434

13 22,7 443 61, 73, 87, 117, 131, 147, 177, 207, 221, 249,

267, 281, 295, 327, 355, 357, 385, 415, 429, 443

14 22,8 429 57, 71, 84, 113, 132, 149, 167, 194, 221, 240,

252, 279, 295, 325, 341, 355, 401, 429

15 23,5 443 59, 73, 87, 117, 145, 147, 175, 207, 221, 249,

267, 281, 295, 327, 355, 357, 385, 401, 429, 443

Results and Discussion

Sample - Tube 1

Table 1 - List of compounds with their respective

molecular information (mass charge ratio (m/z) and

fragmentation)

Each peak represents an isolated compound
from the beehive´s air

For each peak (compound) there is a detailed molecular information which can
be used for chemical identification

Result 2 - Chemical profile of each one of those 
15 volatile compounds that we could separate 
from beehive´s air



Results and Discussion

Compound
Retention Time 

(min)
Ions Fragmentation

Suggested Substances
% 

Similarity
Formula Name m/z

1 13.1
51, 57, 69, 84, 91, 
109, 123, 138, 151, 
163, 179, 194, 207

74 C4H3Cl
1,2,3-Butatriene, 1-chloro- $$ Butatriene, 
chloro- $$ Chlorobutatriene

86

74 C4H3Cl
1-Buten-3-yne, 2-chloro- $$ 2-Chlorobuten-
3-yne

86

74 C4H3Cl
1-Buten-3-yne, 1-chloro-, (Z)- $$ cis-1-
Chlorobuten-3-Yne $$ cis-1-Chlorobutenyne

86

2 14.6

51, 57, 67, 84, 86, 
107, 123, 137, 149, 
165, 166, 177, 193, 
205, 220, 236

68 C2H4N4

3-Amino-s-triazole $$ 1H-1,2,4-Triazol-3-
amine $$ .delta.2-1,2,4-Triazoline, 5-imino-
$$ s-Triazole, 3-amino- $$ Aminotriazole
(plant regulator) $$ Amitrol $$ Amitrol 90 
$$ Amitrole $$ Amizol $$ Azaplant $$ ATA 
$$ Cytrol $$ Cytrole $$ ENT 25445 $$ 
Herbidal Total $$ Weedazol $$ 3-Amino-
1,2,4-triazol $$ 3-Amino-1,2,4-triazole $$ 3-
Amino-1H-1,2,4-triazole $$ 3-Aminotriazole 
$$ 3-AT $$ 1,2,4-triazol-3-ylamine $$ x-all 
Liquid $$ Amerol $$ Aminotriazol-
spritzpulver $$ Aminotriazole $$ 
Amitolamitril $$ Amitril T.

84

67 C15H17NS Pyridine, 3-(tert-butylthio)-4-phenyl- 243

67 C4H3Cl
1-Buten-3-yne, 2-chloro- $$ 2-Chlorobuten-
3-yne

86

3 14.8

51, 73, 84, 117, 135, 
147, 177, 207, 221, 
281, 327, 341, 383, 
415

74 C6H13NO

Cyclopentanemethanol, 1-amino- $$ 1-
Aminocyclopentanemethanol $$ Amino-1 
methylol-1 cyclopentane $$ 1-Amino-1-
cyclopentanemethanol

115

73 C4H3Cl
1-Buten-3-yne, 2-chloro- $$ 2-Chlorobuten-
3-yne

86

73 C4H3Cl
1,2,3-Butatriene, 1-chloro- $$ Butatriene, 
chloro- $$ Chlorobutatriene

86

4 16.8

51, 55, 70, 84, 99, 
100, 111, 129, 142, 
149, 155, 171, 173, 
186, 191, 207

70 C8H17N 2-Buten-1-amine, N-butyl-, (Z)- 127

69 C7H14N2O N-Methyl-3-piperidinecarboxamide 142

68 C8H17N 2-Buten-1-amine, N-butyl-, (E)- 127

Mass spectrum library
NIST62.LIB 

Software
GCMS PostRun Analisys

Result 3 - A list of the 
most likely volatile 
substances we separate 
from the bee hive



Identifying the Volatile 
Compounds

NEW BEEHIVE´S AIR SAMPLES
SUGGESTED SUBSTANCES SAMPLES

COMPARE 
CHEMICAL PROFILES



Beehive´s air suggested substances

(Chemical categories)

• oxygenated hydrocarbons,

• nitrogenous hydrocarbons, alkaloids,

• iodinated compounds,

• chlorinated compounds,

• chlorinated hydrocarbons,

• fatty acids,

• lipids,

• steroids,

• carbohydrates

• miscellaneous of natural products.

Substances of beehive´s products (previous researches)

(Chemical categories)

• hydrocarbons,

• fatty acids,

• esters,

• alcohols,

• nitrogenous compounds,

• aldehydes,

• terpenes,

• carbohydrates and

• phenolic compounds
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Chemical categories of the beehive´s air suggested substances, match to the chemical 
categories of the beehive´s products



Conclusion and Final Considerations

Getting a chemical profile of the volatile compounds of the 
beehive´s air is the first step towards the identification of 
the beehive´s air composition, which is essential for 
building a solid scientific knowledge about the 
pharmacologic and therapeutic effect of beehive´s air 
inhalation. 
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