Experiment 1: Test your sense of smell

Herbs, fruits or seeds containing essential (or ethereal, as they are also called) oils provide good examples for the demonstration of odorant chemistry.

1. Sources of test substances

	Herbs and spices
	Oils

	spices: cloves, cinnamon bark, caraway seeds, aniseed

vegetables: onion, garlic

fresh herbs: thyme, parsley, chives, mint

dried herbs: mint, thyme, sage

sweets:
 peppermint sugar drops

flowers: lavender, rose, melissa leaves
	aromatic oils used for baking: bitter almond, lemon, vanilla, rum

cosmetics: bath milk containing natural essential oils (lavender, rosemary, rose, pine)

aromatherapy oils: lavender, lemon, tea tree

medical products: eucalyptus oil capsules (cough medicine), camphor-containing ointments


2. Preparation of dry samples

Crush the seeds and cut the fresh herbs. Place herbs or seeds into empty tea filter bags and close with a string. Put each bag into a clean screw-top jar (small baby-food containers are ideal, but make sure the lids don’t smell). Store in a cool, dark place, but not for too long.

3. Preparation of oils

Dilute pure essential oils (for example, pure aromatherapy oils can be used) to 10% in propylene glycol (propane-1,2-diol) or ethanol. Food flavours (e.g aromatic oils for baking, or other food flavours such as fruit esters) might already be diluted (see the label). Dilute bath milk 1:10 in water. Cut or prick gelatine capsules containing 1,8-cineol (eucalyptus oil), squeeze the oil into a small beaker, and add an approximately tenfold volume of alcohol. Ointments can be dissolved in a small amount of alcohol and then further diluted with water. Stir well.

Put a small ball of cotton wool into a screw-top vial, add 2 to 3 drops of diluted essential oil to the cotton wool, then close the lid. If the dilution is not colourless, put more cotton wool on top to mask the colour. Alternatively, dip one end of a cotton swab briefly into the dilution of the essential oil. If you use odourless filter paper strips instead, dip them 2 cm into the solution. Put the swab or filter paper into a glass vial and close the lid.

4. Sample coding

Make a list with the samples to be tested (5 to 6 per test), assign a random three-digit number to each sample, and label the glass containers accordingly. Adapt Test Sheet I or II to match your samples (see below).

5. Smell test

Air the classroom or laboratory. The students should have clean hands and not wear any perfume. Give each student a sample set and a test sheet. Read the instructions on how to carry out the test (at the top of the protocol sheet) to the students. Advise your students to pause for one minute between trials to prevent desensitisation of the olfactory cells. Make sure everybody concentrates on the task and works independently. The samples can be re-used if the test tubes are always closed directly after testing. If the samples are weak, let them stand awhile before the next test.

6. Results

Record the results in a table by counting the correct answers for each sample. If the smell is not recognised, discuss whether the source that it had been associated with is correct or not.

Odour Identification Test – Test Sheet I

Name:

Date:

Test Instructions

You receive __________ samples for an odour identification test. Open the lid of the first sample, sniff the vial three to four times, and close the lid. Write the number of the sample next to the appropriate odour description and chemical compound. Pause for 1 min before testing the next sample.

	Description of odour
	Chemical compound
	Sample number
	Correct/incorrect

	clove
	eugenol
	
	

	vanilla
	vanillin
	
	

	cinnamon
	cinnamaldehyde
	
	

	bitter almonds
	benzaldehyde
	
	

	caraway
	(S)-(+)-carvone
	
	

	sweaty, cheesy
	butyric acid
	
	

	butter
	diacetyl
	
	

	nail-polish remover
	ethyl acetate
	
	

	fruity, banana
	amyl acetate
	
	

	fresh grass, green
	cis-3-hexenol
	
	

	peppermint
	1-menthol
	
	

	peach
	-undecalactone
	
	

	floral
	linalool
	
	

	coconut
	-nonalactone
	
	

	garlic
	diallyldisulfide
	
	


Odour Identification Test – Test Sheet II

Name:

Date:

Test Instructions

You receive __________ samples for an odour identification test labelled with three-digit numbers. Write the number of each sample in the table below. Open the lid of the sample, sniff the vial three to four times, and close the lid. Describe the scent using attributes and sources you associate the odour with, and name it if you can. Pause for 1 min before testing the next sample.

	Sample number
	Description of odour
	Odour identification
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