Dr. Gorski’s IPS Class                       Name: ___________________________________

Attar of Roses: A Valentine’s Day Laboratory Investigation

I. Purpose: 
In this experiment we will attempt to isolate the compounds that make up the fragrance of a rose. 

Although this lab is partly for fun, we can use it to investigate some separation techniques (Chapter 5 material) and to reinforce ideas, like solubility, that we have already studied. We will learn a couple of new techniques that we will add to our laboratory skills repertoire.

You will not be required to write a formal lab report for this experiment, however we will be discussing it and will be responsible for any class information as well as any information contained in this handout.

II. Materials: 

Use only the materials at your own station and those provided by the instructor. DO NOT take materials from another station!
	rose petals

oil – this will be hot!

ethanol

large beaker (400 mL or 600 mL)

water

burner stand

burner

pegboard

clamp

spatula
	large test tube 

graduate cylinder (10 mL)

2 stirring rods

small test tube

beaker (100 mL)

beaker (50 mL)

small capped jar

marker

test tube holder

scissors


III. Set-up

	for A. Maceration

1. pegboard

2. water bath

3. burner stand

4. burner

5. large test tube

6. stirring rod

7. clamp

8. beaker with petals

9. scissors
	for B. Floral Absolute

1. large test tube

2. small test tube

3. stirring rod


IV. Safety Considerations:

1. Goggles must be worn.

2. Appropriate cautions must be taken when working with flames.

3. Normal safety rules apply.

4. Take special care with the hot oil; both from ‘it’s hot, don’t get burned’ point and a fire hazard point. If the oil catches on fire, this would be a grease fire. Do not try to extinguish with water. Cover immediately with your metal pan. Sand and baking soda will also be readily available.

V. Procedure:

A. Maceration. Although enfleurage is more widely used for attar extraction (it is still listed as a major industry in Gras, France), we will follow the Egyptian hot oil extraction in the interests of time. The solvent extraction described in the Perfume article requires more sophisticated instrumentation than we have available at K-O.

1. Set up the water bath as shown above and begin heating the water while you prepare the rose petals.

2. Note what color rose you have been given. 

3. Take a whiff! Is the flower strongly scented? Mild? Get your partner’s opinion, too.

4. Pull the petals from the rose and place in the 100 mL beaker. Use only the petals and discard the rest of the flower parts.

5. Take the scissors and cut up the petals. This can be done by holding the beaker of petals and just randomly snipping into the beaker.

6. Obtain from your instructor a test tube with melted oil. 

7. Carefully transfer the chopped petals into the test tube. Use the spatula if necessary.

8. Place the tube containing the petals and oil in the water bath. The heating should be gentle. Keep the water in the bath below the boiling point; remove and extinguish the flame. 

9. Continually stir the mixture over the next 5 to 10 minutes. (Gauge the time: you will need about 15 - 20 minutes after heating to perform the ethanol extractions and clean up. Knowing this, continue the maceration process for as long as seems reasonable.)

10. Record observations.

B. Floral Absolute

1. Obtain about 20 mL of ethanol in a small beaker.

2. Remove the petal/oil mixture from the water bath, but keep the bath set up. If the oil starts to resolidify, place it back in the bath until it is again liquid.

3. Take a gentle whiff of the mixture, using the proper technique for smelling a chemical. It probably smells pretty gross, right? Record your observations. 

4. Pour about 5 mL of ethanol into the mixture (Note: your instructor may adjust this volume during the class) and stir well. 

5. Remove the stirring rod and let the mixture settle for a bit (probably 30 s - 1 min).

6. Decant the ethanol layer (ethanol is less dense than the oil so it will be the layer on top) into a clean small test tube. Decanting is a technique where a liquid is carefully poured off without transfer any undesired material. The job is made easier by tilting the tube you wish to decant against a clean stirring rod (which is in the new beaker/test tube) and letting the liquid run down the rod into the receiving tube/beaker. See the description in the set-up.

7. Repeat this ethanol extraction of the essential oils from the fat twice more; each time stirring, settling, and decanting.

8. Record observations.

C. Evaporation and storage:

1. Transfer the ethanol extract into a small capped jar which you have labeled with you and your partner’s names. Also include the rose color on it.

2. Again take a careful whiff of the extract. Probably smells a little better now and you may actually be able to detect the essence of rose! Record your observations.

3. We will leave the jars uncapped to let some of the ethanol evaporate. The jars will be kept cold in an ice bath for this. This is a little tricky because the cold keeps the essential oils intact but also slows down the evaporation. Your instructor will take responsibility for this phase of the experiment since it will take a couple of days to concentrate the extract.

D. Clean-up

1. Exchange the large test tube still with the oil and petals in it, for a clean one. The instructor will dispose of the mixture.

2. Wash and put away all other equipment. Be sure to put it back where you found it!

E. Further Studies.

1. We will again evaluate the attar scent after the extract has been concentrated and record our observations.

2. We will also compare the scents obtained for the different flowers. Do all have a scent? Are they similar?

3. The capped jars will be kept for a while. We hope to use them in a chromatography experiment at some point during our work in Chapter 5.

4. KEEP THIS HANDOUT, WE WILL REFER TO IT LATER!

Editorial FYI: This lab has been developed for you from a project that I did in industry. Our client wished to know if we could isolate any of the fragrance components from roses. The isolation technique they wished to use was different from the one you have used here, however these same maceration and ethanol extraction techniques were used by me as our ‘baseline’ point, albeit on a larger scale. My study used 144 dozen roses (yep, that’s 1728 roses) of a wide variety of types and colors and was designed to be a quantitative analysis. Your work here is an example of a qualitative analysis. My work was presented in a talk at a chemistry conference (Gorski, K. M.; Barringer, G. E. “Fragrance Analysis with Photodiode Array Spectroscopy: an Alternative to GC:; Abstract 65, 32nd Annual Eastern Analytical Symposium & Exposition, Somerset, NJ, 9/93.)

VI. Data and Observations

Rose Color __________________

	
	Odor Observations

	A3. Raw Rose
	

	B3. After maceration 
	

	C2. After extraction
	

	E2. After concentration
	


	
	Scent Comparisons

	Red Rose
	

	Yellow Rose
	

	White Rose
	

	Pink/Peach Rose
	

	Multicolor Rose
	


Other Observations: (remember to note which step they refer to)
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