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jasmine absolute

New constituents in Egyptian

By Mostafa A. Nofal,* Chi-Tang Ho, and Stephen S. Chang

Department of Food Science

Cook College, Rutgers, The State University, New Brunswick, NJ

asmine absolute, preparced from Jasminum

grandiflorum L. has been described as one

of the most important, if not the most im-
portant, natural perfume materials. Tt has be-
come a most expensive ingredient, as its price,
depending on its source, ranges up to more than
two thousand dollars per pound.

Extensive rescarch has been done on the
identification of the odoriferous constituents of
jasmine absolute. A review on its chemical com-
position from 1899 to 1965 was done by Van der
Gen {1972). Since then, a number of valuable
constituents have been identified in jasmine by
Polak (1973); Stoffelsma and coworkers (1973);
Mookherjee and coworkers (1974); Kaiser and
Lamparsky (1974); Toyoda and coworkers
(1978); and Cheng (1979). However, the total
number of compounds reported amounts only to
approximately sixty, Although the composition
of jasmine oil has been studied for about eighty
years, there is still neither agreement on it, nor a
completely satisfactory replacement for this nat-
ural material,

*Present address: Department of Food Science and Tech-
nology, Faculty of Agriculture, Al Azhar University, Cairo,
Egypt.
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Jasmine flowers are cultivated in Egypt on a
large scale to produce jasmine concrete and its
absolute. Egypt is considered one of the major
exporting countries of these natural products.
However, no detailed analysis of Egyptian jas-
mine absolute could be found in the literature.
The present study is an attempt to identify new
and interesting constituents of a high quality
Egyptian jasmine absolute.

Experimental

Material used

Fresh flowers of jasmine (Jasminum grandi-
florum L.) were extracted with perfumery grade
purified n-hexane. The extracts were collected,
mixed, filtered, and distilled under vacuum to
obtain jasmine concrete, Jasmine absolute was
then prepared from the concrete by the tech-

ninne decerihed hy Guenthery (1060)
nigque gesceriped by sueniner \1Jonv ),

Isolation of volatile compounds

The jasmine absolute, 250 g, was distilled at
10(FC for one hour under a vacuum of 0.01 mm
Hg. The distillate was collected in a series of
four traps, which were cooled with dry ice and
acetone. The condensate was washed with
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anhyvdrous reagent grade cthyl ether and then
concentrated to approximately 581 g using a
spinning band distillation apparatus.® The dis-
tillate amounted to 20.6% of the starting jasmine
absolute and is coded JVC 1.

The distillation was continued for another
hour at 200°C. The distitlate thus obtained was
coded JTVC 11 It represented approximately 17%
of the jasmine absolute. the residue of the
distillation (62.4%) was considered to be jasmine
nonvolatile compounds (NVC).

Gas chromatographic fractionation of
volatile compounds

TVC T und JVC 11 were separated into 22 and
23 broad fractions, respectively, by gas chroma-
tography {ligs. 1 and 2). A gas chromatograph,
cquipped with a flame {onization detector and a

12 toot x % in QD stainless steel column packed
with 10% OV-101 on 60/80 mesh Chromosorb W,
wias used.” The flow rate was 30 mlmin. The
column temperature was programmed at 4°C/
min from 50-260°C for JVC I and from 100-
260°C at FC/min for JVC 11. Each of the broad
fractions was collected in “hairpin” traps made
of 3 mm OD borosilicate glass {Thompson and
coworkers, 1978). Each of the fractions was sen-
sory evaluated by a highly experienced per-
fumer from Firmenich, Inc., Princeton, New Jer-
SCY.,

The broad fractions, which were determined
by the perfumer as an interesting aroma to jas-
mine oil, were each gas chromatographed for a
second time using a 12 foot X % in QD stainless
aK-500 400, Kontes Glass Co.
tParkin-Elmer Sigma 3
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Figure 1. Gas chromatogram of distillate of jasmine absolute (JVC-I)
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Egyptian Jasmine Absolute

steel column packed with 10% Carbowax 20M
on 50/60 mesh Anakrom ABS. The column
temperature was programmed at 100°C, held for

5 min, then 4°C/min to a holding temperature of

215°C for the fractions of JVC 1. The column was
programmed with a 5 minute isothermal period
at 120°C (for Fractions 2 and 3), 140°C (for Frac-
tions 6 and 8), 150°C (for Fractions 12, 16, and
17) of JVC 11 and then increased at 3°C/min to
215°C and held. The subfractions obtained were
accumulatively collected by the method of
Thompson and coworkers (1978).

Identification of subfractions

Subfractions were identified by comparing
their IR and mass spectra obtained with the ref-
erence spectra in the literature, which include
the “Eight Peak Index of Mass Spectra” by the
Mass Spectrometry Data Center, AWRE, Alder-

maston, Reading, UK, and “Sadtler Standard
Spectra of IR” by Sadtler Research Laboratories,
Philadelphia, Pennsylvania. Their relative per-
centages were calculated automatically by an
integrator.®

Infrared spectroscopy waus analvzed on an in-
frared spectrophotometer.?! The sample was
transferred from the collection trap into a 0.1
mm pathlength NaCl microcavity cell using
spectroquality grade CCly as the solvent. After
IR analysis, the sample solution was recovered
for the GC-MS spectrometry.

GC-mass spectral analvses were carried out
with a mass spectrometer* with a jet separator

cHewlett-Packard GC, Model 5840A
“Beckman Aculab 4, Beckman Instruments, Inc.
¢DuPont Model 21-490
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Egyptian Jasmine Absolute

interfaced with a gas chromatograph! with a
flame ionization detector. A 12 ft x % in OD
stainless steel column packed with 3% QV-17 on
70/80 mesh., Anakrom ABS was used. The flow
rate was 25 ml/min and the column temperature
was programmed to provide minimum analysis
time with maximum resolution of each sub-
fraction analyzed. Conditions for the mass spect-
ral scans were: ionization voltage—70 ev; ion
source temperature—230°C; ion source
pressure—]107% Torr; and jet separator tempera-
ture--260°C. Chart specd was 5 in/sec and scan

Warian Moduline 2700

speed was 4 sec/decade.

HPLC of nonvolatile compounds

The nonvolatile distillation residue of jasmine
absolute was separated into seven broad frac-
tions by high performance liquid c¢hromatog-
raphy (fig. 3).¢ A reverse u Bondapack C,, col-
umn, 3.9 mm ID x 30 em, particle size 10 mi-
crons, was used. The solvent was 70%
methanol + 30% water {(V/V) with flow rate of
1.0 ml/min. The instrument was equipped with a
UV detector and the absorption was recorded at

sModel 6000A, Waters Associates, Inc.
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Figure 3. HPLC of the residue of distillation of jasmine absolute (JNVC).
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Egyptian Jasmine Absolute

254 nm at a sensitivity of 0.1 A.U.F.S. The re-
corder chart speed was 1 ¢cm/min. The fractions
obtained were collected, extracted with anhy-
drous reagent grade ethyl ether and then con-
centrated using a spinning band distillation ap-
paratus.

The seven collected fractions were sensory
evaluated by the experienced perfumer. Only
Peak No. 6 was found to have an interesting and
pleasant aroma. This fraction was rechromato-
graphed with a gas chromatographt fitted with a
12 ft x ¥% in OD stainless steel column packed
with 10% Carbowax 20 M on 50/60 mesh Ana-
krom ABS. Subfractions obtained (fig. 4) were
collected and identified in the same manner as

the JVC.

"Perkin-Elmer Sigma 3

10

Results and discussion

An Egyptian jasmine absolute prepared from
fresh flowers (Jasminum grandiflorum L.) was
vacuum distilled to yield a distillate at 100°C
(JVC-1) 20.6%, a distillate at 200°C (JVC-11) 17%,
and a residue of distillation JNVC) 62.4%.

JVC-I and JVC-II were cach gas chromato-
graphed to yield 22 and 23 broad fractions re-
spectively. Sensory evaluation of these fractions
by a highly experienced perfumer indicated that
Fractions 4, 7, 17, and 20 of JVC-I and Fractions
2,3,6, 8,12, 16, and 17 of JVC-II had an aroma
of importance to jasmine absolute (Tables 1 and
I1}. These fractions were gas chromatographed
for a second time and the subfractions thus ob-
tained were collected and identified.

The JNVC were first fractionated by HPLC.
The seven fractions obtained were sensory
evaluated by the same experienced perfumer.
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Figure 4. Gas chromatogram of Fraction C obtained from HPLC of the JNVC.

30/Perfumer & Flavorist

Vol. &, December 1981/ Janvary 1982



Egyptian Jasmine Absolute

Table 1. Description of Aroma of Broad Gas Tabie Ii. Description of Aroma of Broad Gas
Chromatographic Fractions of JVC | Chromatographic Fractions of JVC Il
Broad hel. % Broad Rel. §
Fraction No. in Abaolute Odor Deacrlption Fraction No. in Ahsolute Odor Deacription
1 < 8.01 Vory volatile fruity 1 Q.46 Linatool-animal note
2 0.01 Very volatile off-ndor 2% 2348 RBurnt Jasmine
3 0.03 Very volatile off-ador EL] 0,01 Phernalic jasmine
e 3.00 Tateresting amber-civet note I 1.0 Naphthaline-like
5 477 Floral, liralool-animal nole I 1.24 Fugenol-1ike
& 8.00 Fatty, fruity-animal note E* 1,15 Interesting absolute note
T* 0.03 Fatty, flaral jasmine s 0.08 Earthy jasmine
a 0.66 Indole-like L t.09 Nice Jasmine, Fruity "peach-1ike™
b 0,83 Eugenol-1ike <] 0,00 Odorless
10 0,65 Natuyral acetates-ltke 10 0.77 Fishy
M 0.02 Animat-note 1 0.20 Odorless
12 0.2% Mushroom-1like 124 [ Warm jasmine "methyl-jasmonate-like"
13 0.36 Jasmine, lactone, fruity L] 0.6 Cinnamic aldehyde-like
14 0.27 fetergent-cinnamic note m .40 Weak herbal note
15 .07 Pleasant. jasmine 15 0.78 Gdorless
16 0,57 Gdorless 16 0,10 Interesting natural Jasmine
7 u,03 Tnteresting burnt jasmine 17+ 0.40 Slightly burnt jasmire
k) 0.ou Florat-animal note L] 1.40 npleasant "very burnt,
19 a.13 Pleasant jasmine 19 G.55 metallic - fishy note"
el 0.03 Very light natural jasmine 20 0.n5
21 0,08 Weak npormal jasmine 21 a.80 Unpleasant metallle -
22 0.02 Fatty acidic note 27 9.13> Flahy note
23 0.02 Burnt animal jJasmine

*Fractions of importance to jasmine aroma.

¥¥rantions of importance to jasmine aroma.

Fraction 6 was found to have an aroma of im- Table lll. Compounds Identified in Egyptian Jasmine

‘ ; . Absolute
portance to jasmine absolute. It was further e
fractionated by gas chromatography and the Mentified  Helative §
[N . e N PO 3 Numher of by in Jasmine
subtractions collected and identitied. Peaka? lentified fs M 1r Abaolute
A total of 53 compounds were identified as — s
constituents of Egyptian jasmine absolute. Out from 1¥C-T Eatan
of these compounds, 41 have not been reported . .
. etz *¥ Denzyl formate b x 0.56
previously (Table ITI).
. . S Alaochels
It appears that most major constituents of jas- B
W71 Benzyl alcohnl x x 1,73

mine absolute have been reported in the litera- Haibo3 *% 2 7-Dimethylovta-2,7-dienol x x < p.01

ture. However, many minor constituents, which s Ly reenee e <001
may make important contributions to the total Ketone
aroma of jasmine absolute, were identified only
. 1 . 17-5-4 k¥ 2_Undecanone X * < 0.01
in the present study, probably due to the im- : on
e l t} i 1 " ’ F‘ A, l \ s 1 Ti=t-1 *#% 1_.Phenyl-Z-propylamine % *® C'O.(H
proved methodology, For example, among al- It A e o ; <o
. | B - "E - = .
cohols, benzyl alcohol has previously heen A e x * et
found in jasmine {Lederer, 1960) at approxi- 17-3-2 " albeta nethony-a) e . <o
mately 1.73% of the jasmine absolute. However, et
. . . Aldebyde
2,7-dimethylocta-2.7-dienol and 2.,4,6-tri-
- - + h_p-p Benzaldehyde b3 x 0.01
methyl-dodeca-11-en-ol were present in jasmine
absolute in trace amounts and were identified Hydrovarbona
1 To N oy ig oty 4-l-g % 2_Methyldecalin x x 0.04
only in this s_tudy. Anpther example is the esters. g o hetldecalln eane PRt
The two major constituents, benzyl acetate and I
. . . .t . Fraom J¥L-
¢is-methyl jasmonate, were identified previously Psters and Laghanes
in jasmine (Demole, 1962; Peyron and Ac- P Benzyl acetate N x 2.7
r : - e ** {yeloh 1 but L < 0.01
chiardi, 1979), while the other seven esters that e Ve et ioutyl hewanoate . ol
JE 1 e . 3 . x> ~ 1l #E Be 1 etoacetate D 0.0
were present in truce amounts (Table I1T) were Fa . e e . oo
H 45 I x : : ¥ 17-3-1 cis-Methyl Jasmonate x x 0.45
ldentlfleq only in the p.re:scnt study, Among the e o Cisesty o x : ot
ketones, jasmone and cisjasmone were reported 17-1-2 *8 Mothyl pentadeoanonte x x 002
N . 17 -8-1 *8 Methyl stearate x x 0.01
previously by Calvarano (1966} and Mookherjee Bg s ** dolta-decalnctone x x oot
and coworkers (1973). However, the other ke- Table Continued
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Table ill. Compounds Identified in Egyptian Jasmine
Absolute (Continued)

Tdentified Relative §
Xumher of by in Jasmine
Peaka* Identified As M5 TR Absolute
Aleconols
2-t-1 Linalool x % <02.01
4-5-2 ¥#* Tridecanol x x .04
8.6-1 Herclidol X X .32
f.131 Farnesal x X 0.36
Balia 6,7-Dihydro-2t-arnesol x X 0.12
Ketones
2=1-3 ¥ 2, 2-Dimethyl-B-oxableyclo  x < 0.01
(3,2, ost-6-an-3-one
16=4-2 #* Sthyl Z-methyloyelohex-2-
enyl ketone x 0,02
6=T=1 3-Methyl-2-(2-cis-pentenyl)
=Z-cyclaopenten-l-one aor
"Jasmone" X x 1.13
17-T-1 3-Methy1-7-(?-trans-pen-
tery 1)-Z-cyclopenten-1-one
or "lasmone” x X [
B-15-1 #2 § 7-Diketododecans X X 0.0%
Nitrogen Compounda
342 ¥# 2. n-Pentylpyridine X < 0.0
3-4-1 % 2 _Phenylpyridine x % < 0.0
17-2-1 ¥R O_(5-Nonylipyrldine x <0.0
16-3-1 "* n-Heptadecylamine X <0.01
Phenal
8-8-1 ¥R 2-{Pentyl-3)}-Phenol x b3 0.01
Ether
4-8-2 3 _Butyl benzyl ether x <0.01
Hydrocarbons
8-11-1 # I_Methyldicyclohexy Imethane x < 0.0
B=1-2 2 n-Tetradesane x < 0.0
B1h-3 ** Bisabolone x x 0.02
8-T-1 ##% alpha-Farnesens x x < 0.0
Ho3p #* r.Hexadeoane x x n.08
From JNUC
Esters
h-‘-‘ Mothyl benzoate X * -
| - #* trans-2-lexen-'-yl caproato ¥ -
H-h-f Benzy Ll benzoate ¥ ® -
Alechol
f-2-1 Phytol X % -
Nitrogern Compounds
Ou5-3 ** Hippuric acid x x -
h-f-% #* G_poetylamino-h-oXo-
purine X -
Aa3-2 *¥ Benzyl-"-{M-anisoyll-
pyrrole x x -
Phenol
=52 A 4 Methyl-2, H-di-t-butyl-
phenol X -
Hydronarben
h=12% % t_yelohexyl=3-cyclopen-
tylpropane * -

* The flrat, second and third numerals indicate the number of CC peaks
during the firat, second and third chromatography respectively. For
JNVC, the first, second and third numerals indicake the nomber of
UPLL peak and the First and the second GLC respectively.

#¥ Compound not previeusly identified in jasmine abaolute.

tones (Table 111} were present in truace amounts
and were identilied in the present study,

Among the compounds identified, those con-
taining nitrogen are of particular interest. From
JVC-1, five nitrogen compounds were identified
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(Table 11I). They may contribute to the bumnt
note of jasmine absolute. All of these com-
pounds were identified from broad Fraction No.
17, which was originally described as having an
interesting burnt aroma that contributes one of
the important aroma notes to the jasmine ab-
solute.

Five pyridine compounds were identified in
this study, namely, 2-butylpyridine, 2-(8-meth-
oxy-a-methylethyl}-pyridine, 2-phenylpyridine,
2-(5-nonyl)pyridina, and 2-n-pentylpyridine.
None of them has been reported previously as a
minor constituent of jasmine absolute. These
pyridine compounds are powerful odorants. For
example, 2-n-pentyvlpyridine has an odor thresh-
old of 0.6 pph in water. Therefore, these pyri-
dine compounds may be important to the total
aroma of jusmine absolute.

A group of compounds that has not been re-
ported previously in jasmine absolute is the
lactones. The importance of lactones to the
flavor of foods has been reported by May and
coworkers {1978), The &-decalactone found in
this study is a powerful odorant and may con-
tribute to the total aroma of jasmine absolute,
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