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VOLATILE COMPOUNDS OF FRESH FLOWERS
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ABSTRACT

HS-SPME/GC-MS was used for qualitative analysis of volatile compounds emitted from four types of
fresh flowers: Dok Kaew, Dok Mok, Dok Phakakrong and Dok Tanyong. Volatile compounds in
headspace were adsorbed on PDMS/DVB fiber at room temperature for 15 minutes, the adsorbed
compounds were thermally desorbed at 200 °C in an injection port of GC and analysis by GC-MS. The
results showed that the emitted volatile compounds in headspace have the differences in the profiles of
compounds depend on type and the time after the flowers were picked. Total 75 compounds were
detected and the important groups of compound were alkene, ester, aldehyde, ketone and alcohol with
various quantity. The 53, 20, 35 and 2 compounds were found in headspace of Dok Kaew, Dok Mok,
Dok Phakakrong and Dok Tanyong, respectively. The main compounds of Dok Kaew were
benzaldehyde (53.6 %), benzene acetaldehyde (13.0 %) and B-cubebene (10.3 %); in Dok Mok were
benzaldehyde (28.6 %) and benzene acetaldehyde (28.2%) in Dok Phakakrong were trans-B-ocimene
(35.0 %) and trans-caryophyllene (10.7 %). High level of p-methylanisole (98.90%) was found in
Dok Tanyong.
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1. INTRODUCTION

Floral fragrances are the primary means by which plants attract potential pollinators. The characteristic
aroma of the flowers support the interest in 1950s of the perfume industry in France and Spain. These
organic compounds can be identified. Previous methods for the extraction and analysis of these
compounds used techniques such as: solvent extraction, and steam distillation [1] followed by capillary
chromatography. These methods either require large sample sizes, the use of solvents, or considerable
time and effort to achieve the analysis. Santford V. Overton and John J. Manura used purged and trap
Technique subsequently analyzed by thermal desorption-gas chromatography-mass spectrometry (TD-
GC-MS). for the identification and comparison of the volatile organic, aroma, and flavor
components.[2] Deng C., Song G. and Hu Y. used headspace SPME (a65 microm carbowax/
divinylbenzene, extraction temperature of 22 °C and extraction time of 10 min) combined with gas
chromatography-mass spectrometry (GC-MS) for characterization of volatile compounds emitted from
two varieties Osmanthus flowers.[3] Liu B. Z. and Gao Y. studied headspace constituents of fresh
Gardenia flower by GC/MS. The headspace volatiles were sampled by solid-phase microextraction
(SPME) and dynamic headspace sampling (DHS). They reported that SPME afforded a simpler and
more sensitive sampling method, and much more accurate information about headspace volatiles of
Gardenia flower.[4]

For this study, headspace volatiles compounds emitted from four kinds of flowers: Dok Kaew, Mok,
Phakakrong and DokTanyong were compared. The emitted compounds were adsorped on SPME fiber
followed by desorbing in a heated injection port of GC and subsequently analyzed by gas
chromatograph-mass spectrometer (GC-MS).
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2. MATERIALS AND METHOD

~ 2.1. Four kinds of fresh flower samples:

Dok Kaew

Common name: Orange Jessamine, Satin-wood
Botanical name: Murraya Paniculata

Family: RUTACEAE

Dok Mok

Common name: Moke

Botanical name: Wrightia Religiosa
Family: APOCYNACEAE

Dok Phakakrong

Common name: Lantana; Wild sage; Cloth of gold
Botanical name: Lantana L

Family: VERBENACEAE

Dok Tanyong

Common name: Divi-divi

Botanical name: Caesalpinia Coriaria
Family: CAESALPINIOIDEAE

. 2.2 SPME

The SPME used in this experiment was the manual type, consisting of a SPME fiber holder
(manual) and a PDMS/DVB coated fiber (Supelco, Bellefonte, PA). The fiber was immersed into a
injection port of GC (200 °C) for 1 hour before initial using. The fresh flower was placed in 20 mL
headspace vial and capped. The SPME needle was pierced through the septum, and the plunger was
depressed to expose the fiber to the headspace region of the sample vial. The volatile compounds in
headspace were adsorbed at room temperature (26 °C) for 15 minutes. The adsorbed volatile
compounds were desorbed at 200 °C in the GC injection port and flushed into the GC column.

2.3 GC-MS analysis
Analyses were performed on a gas chromatograph—mass spectrometer (Agilent 6890 and HP 5973

mass-selective detector, Agilent Technologies) equipped with a fused silica capillary column, HP-5MS
(30 m x 0.25 mm i.d. x 0.25 #m, Agilent Technologies). The injection port temperature was set at 200
°C. The column temperature program started at 60 °C held for 2 minutes and then was increased at a
rate of 10 °C/min to 250 °C and held for 4 minutes. Helium gas, at a flow rate of 2 ml/min was used as
a carrier gas. The GC-MS transfer line was set to 180 °C. The mass spectrometer was operated in the
electron impact (EI) mode with an electron energy of 70 eV, ion source temperature, 230 °C.
Compounds were identified by comparison with reference spectra from Wiley 275 database.

3. RESULTS

An analysis was performed for headspace of each flower. The chromatograms obtained from the total
ion current (TIC) in Figure 1 and Figure 2 were integrated without any correction for coelutions. The
peaks area of identified compounds were shown in Table I
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Figure 1 GC chromatograms showed different profiles of volatile compounds depend on type and time
after the flowers were picked. (K=Dok Kaew, M=Dok Mok and P=Dok Phakakrong

0=freshly flower, 1= 1 day after picked, 4= 4 days after picked and 7= 7 days after picked.)
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Figure 2 Chromatograms of Dok Tanyong, (TO) freshly flower and (T4) 4 days after picked.
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4, DISCUSSION AND CONCLUSIONS

The 75 compounds identified comprise of 34 alkenes, 24 esters, 6 alcohols , 4 ketones, 2 aldehydes and
5 others. The compounds 53, 20, 35 and 2, were found in headspace of Dok Kaew, Dok Mok, Dok
Phakakrong and Dok Tanyong, respectively. The 26 esters were found only in Dok Kaew. The 19 of 20
compounds in headspace of Dok Mok were the same compounds as in headspace of Dok Kaew. The
results showed that the emitted volatile compounds in headspace have the differences in the profiles of
compounds which depend on the time after the flowers were picked as shown in Figure 3.

Dok Kaew has the widest variations in composition. Number of compounds of freshly flower was 21
compounds and changed to 39, 28 and 15 compounds on 1 day, 4 days and 7 days after flowers were
picked, respectively. There are many esters occurred on 1 day after picked. The main compounds of
freshly Dok Kaew were benzaldehyde (53.61%), benzene acetaldehyde (13.02 %) and B-cubebene
(10.29 %); in Dok Mok were benzaldehyde (28.57 %) and benzene acetaldehyde (28.22%); in Dok
Phakakrong were trans-B-cymene (35.03%) and trans-caryophyllene (10.66%). Dok Tanyong was
differed from those 3 studied flowers, which found very high level of p-methyl anisole (98.90%).

" Headspace-Solid Phase Microextraction (HS-SPME) proved to be a fast, useful, convenient and
environmental friendly technique (solvent free method). It can be used with GC/MS technique for
comparing of volatile organic compounds emitted from these four kinds of flowers. It can be stated that
this technique is a real tool for the qualitative analysis of volatile compound. This method would be
used to follow volatile composition changes in various samples. The procedure is flexible, and it may
be transported in the field.
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