
New constituents
jasmine absolute

in Egyptian

Bv Mostafa A. Nofal,* Chi-Tana Ho, and Ste~hen S. Chana
Department of Food’ Science - “
Cook College, Rutgers, The State University, New Brunswick, NJ

J asrnille absolute, prepared liiom Jasminu7n
grundi,fl(nwrn L. has been described as one
of the most import.mt, if nut the most im-

portant, natt(ral pcrl’ume materials. It has be-
cmne a moxt expensive ingredient, as its price,
depending on its source, mnges up to more than
two thousand clolhus per pound.

Extensive rcscarc h has been clone ON the
idcntific:ttion of the odoriferous constituents of

jasmine :Lhsc>ltdc, A review on its che”> ical com-
position from 1899 to 1965 was dcme by Van der
GCI1 (1972). Sine<: then, a number of valuable
constitllents 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 t[)t~,l
number of compounds reported amuunts only to
approximately sixty, Although the composition
ot,jas mine oil lMS been studied for almut eighty
years, there is still neither agreement on it, nor a
completely satisfiwtory re placwment fhr this nat-
tuul material,

. Present address: Department of Food Science and Tech-
nology, Faculty of Agriculture, Al Azhar University, Cairo,
Egypt.

Jasmine flowers me c{lltivatccl in Egypt on a
large scale to produce jasvnine concrete a“d its
absol{ttc, Egypt is considered one of the major
expotiing countries OS these natural products.
Iiowever, no cfctailcd ana]ysis of Egyptitm jas-
mine absolute could be f{]lmd in the Iitcrature,
The present study is an attempt to idcnt i SY new
and interesting constituents of a high quality
Egyptian jasmine absolute.

Experimental

Material used

Fresh flowers of jasmine (Ju,s’nlinum grundi-
florum L.) were extracted with per fhmery grade
purified n-hexane, The extracts were collected,
mixed, filtered, and distilled under vncuq,rn to
obtain jasmin&, conc!rcte, Jasmine abwlu t<: was
then prepared from the concrete by the tech-
nique described by Guenther (1960).

Isolation of volatile compounds

The jasmine absolute, 250 g, was distilled at
lWYC for one hour under a vacuum of 0.01 mm
Hg. The distillate was collected in a series of
k)ur traps, which were cooled with dry ice and
acetone. The condensate was washed with
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wlhydl-llll. s rettgerlt grade: ctl)yl ether and then
concentrated t<) approxinl:ltely ,5,81 g IIsing ;,
spirlrliug band distilkitiou appwatus, a TIN; di.s -
t i]hte amounted to 2S).6% of the st;irting jasminr+
al]so lute and is coded J\rC 1.

TIIc distillation W:U coutin(wd f<)r :Lnotl,er
I]<,ux at 20(~C Tlw distillate thus ohtaincd ~v;ts
coded J\TC I [. It repwseutc. <[ :Ipproxirn:ttely 175

of tllc j;lsmirlt, al)solut t+. tile rcsiclue ot tl!e

distilkitiou (62.4%) w;is considered to Iw j; Lsnlint’
,,(,,, v<lli,ti l<. c,m,[x, undh (j Nv[:).

Gas chromatographic fractionation of
volatile compounds

J\ ’(;I OUC1J\’C 11 wc,re separated int<) 22 an([
23 l)m;lcl fractioms, l-es pevtiv~ l>, hy g:u chmm:\-
togr;tphy (Iigs, 1 ;mcl 2), A gas clll-[)rxl:*t{)gr;il>]l,
equipped with ;, fl:lme ionization detector and a

6

12 hot X % in OD stainless steel column packed
with 10% 0\7-lt.)1 on MM-K) mesh Chromusorh W,
was u sed.l’ The flow mt~. was 30 rnl/rn i”, The
ull,Imn tempera tl, w was pmgranlnled at 4°C/
lnirl from ,50-260”C fi)r J\TC I tmd from 100-
2600(.; :tt 3’C/mirl fi)r JvC Il. Each of tlw broad
fmctillns was .Clllccted i,, “ll:tirpin>’ traps macle
01 ,3 mm oll Imrosilic ate gl~Lss (Thompson and
coworkers, 1.Y78). !3iLcl, of tlw liact ions was sen-
sory e,,ali(atcd I)y a higl,ly experienced per-
fimler fro,], Fim,enich, 1,).,, l’rimcton, Ncw Jer.
S(y,

The I)rc)xd Iiact ions, which were determined
I)y the lx:rfi,mer as ml interexti”g :Lmrna to jas-

m inc. oil, u,~ve ewh gas cl>r,>rrl;ltogr;*~]lleci for a

second time ,Lsi”~ a 12 I(W x 1% i,] OD stainkss

zK-500 400, Kontes Glass Co.
bPerkin- Elmer Sigma 3

—
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Figure 1. Gas chmmatogram of distillate of jasmine absolute (J VC4).
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Egyptian Jasmine Absolute

steel column packecl with 10% carhowax 20M
on 50/60 nlesh Anakrom ABS. The column
temperature was programmed at 100”C, held fbr
5 mill, then 4°Clmin to a holding temper tituw of
217C for the h+wtinns of J\7C I. The column was
programmed with a 5 nl int(te isothermal period
at 12(YC (for Fractions 2 and .3), 14(YC (fhr Frac-
tions 6 and 8), 1,51YC (for Fractions 12, 16, and
17) of J17C II and then increased ,d YClmin to
217[ imd held. The subfractions ohttined were
accumulatively collected by the method of
Thompson and coworkers (1978).

Identification of subfractions

Subfractions were identified hy comporing
their IR and mass spectra obtained with the ref-
erence spectra in the literature, which include
the “Eight Peak Index nf Mass Spectra’> by the
Mass Spectrometry Dato Center, AWRE, Alder-

maston, Reading, tJK, and “Sadtler Stnnd:lrd
Spectra of IR” hy Sadtler Research Laboratories,
P]likde] phia, Pennsylv;mia. Their rvl:ttive per-
centages were calcul:decl automatically hy an
integrator,c

Infrared spectmscolly was ;malyzed orl ml im
lrared sl?ectxo ~]ll<)t[> rrleter. C] The sample was

transferred from the; collection trap into a ().1

mlnl path length NaCl micro cavity CC II using

spec’trcxluality grade (;(;~ as the solvent, After

Ill analysis, the sample solution was recovered

for the CC-MS slxx;trllrnctry.

G<; -nlass spectral analyses u,ere carried out
with a mass spectrornetef with a jet sepamtor

.Hewlett- Packard GC, Model 5840A
~Beckman Aculab 4, 8eckman Instruments, Inc.
.Du Pent Model 21-490

1
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Figure 2. Gas chromatogram of distillate of jasmine absolute (JVC41).
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Egyptian Jasmine Absolute

! I

interfaced with a gas chmmatogmphf with a speed was 4 see/decade.
flame ionization detector. A 12 ft x % in OD
stainless stee 1 colllmn packed with 3% OV-17 on HPLC of nonvolatile compounds

70/80 mesh, Anakronl ABS was med. The flow The nonvolatile distillation residue ofjasmine
rate was 25 mllmin and the column temperature absolute was separated into seven hmad frac -
wus programmed to provide minim urn analysis tions hy high performance liquid chmmatog-
tilne with maximum resolution of each sul)- raphy (fig. 3),~ A reverse ~ Bondapack C,, col-
fraction analyzed, Conditions for the mass spect- urnn, 3,9 mm ID X 30 cm, particle size 10 mi-
ral scans were: ionization voltage—70 ev; ion crons, was used. The solvent was 70970
source temper ature-230° C ; ion source methanol + 30% water (V/V) with flow rate of
pressure-lwfi Tom; and jet separator tempera- 1.0 mllmin. The instrument was equipped with a
ture-260aC, Chart speed was 5 in/see and scan UV detector and tlle ahswrption was recorded at

Warian Moduline 2700

Ic

9

8

2

~Model 6000A, Waters Associates, Inc
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Figure 3. HPLC of the residue of distillatkm 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 chafl speed was 1 cmlmin. The fractions
obtained were collected, extracted with anhy
cfmus reagent grwle ethyl ether and tbc!” co”-
centratcd using a spinninz band distillation ap-
parltus,

The sc, vcn collected Siactions w.crc sensory
evaluated bv the exrlerienced nerfhner. Onlv
Peak .NO. 6 wm found to have an interesting and
pleasant arom;l, This 6wtio11 was rechmm:~to-
graphed with a gas chrornatographh fitted w itb a
12 it x % in OD st.~inless steel column pt~cked
w ith 10°1, Carl mwax 20 M on 50/60 mc sb An:~-
kmm AFi S. Subfractions obtained (fig. 4) were

collwtcd iLnd identilicd in the, same manner w
the Jvc

‘Perk in-Elmer Sigma 3

1 2

-k-

Results and discussion

An Egyptian jasmine absolute prepared from
fresh llowers (Ja,srninwm grandiflmwm L.) was
vacuum distilled to yield a distillate at 10IYC
(JVC-1) 20,6%, a distillate at 200”C (JVC-11) 17%,
and a residue of distillation (JNVC) 62.4%,

JVC-I and JVC-11 were each gm chmmato-
gmphecl to yield 22 :md 23 broad fractions re-
spectively. Sensnry evaluation of these fractions
by a highly experienced pedhmer indicated tlmt
Fractions 4, 7, 17, and 20 of JVC-I and Fractions
2, 3, 6, 8, 12, 16, and 17 of JVC-11 bad an aroma
of inlportimce to jasmine :Ihsolute (“1’ahles I and
II). The SC! fractions were gas chmmatogmphed
for a second time and the subfractions thus ub-
tained were collected and identified,

The JNVC were first fractionated by HPLC.
The seven fractions obtained were sensory
evaluated by the same experienced perfumer.

3 45678 9
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Figure 4. Gas chromatogmm of Fraction C obtained from HPLC of the JNVC.
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Egyptian Jaamine Absolute

Table 1.Description of Aroma of Broad Gas
Chmmatographic Fractions of JVC I

Fractiorl 6 was fbund to have an arom;l 01’ im-
portance to jasmine :lhso lute, It was further
fractionated by gas cllr,,rniltogr;>~>tly and the
suhfractiors collected and identified.

A total of 53 conlpotmcls were identified M
co”stittlerlts of Egyptian jasmine ahsolllte. O1lt

of these compounds, 41 have! not been repotied
previo, [sly (Table 111),

It appears that most major constituents ofjus-
rnine absolute have been rcportecl in the litera-
ture, However, many minor constitwnts, which
may make im porkmt contrih,,t ions to the total
;iroma of’jurnine Asolute, were identified only
in the present study, pmhahly due to the inl-
pmved methodology, For example, among al-
cohols, hen.yl alcohol has previously been
found in jasmine (Lcderer, 1960) at approx-
imately 1.737o of the jmmine ahsolutc, However,
2,7-d imethyloct a-2,7-d ienol and 2,4,6 -tri -
metllyl-clOclec>l-ll -ell-c)l were present in jasmine
absolute in trace amounts and were identified
only in this stlu.ly, Another example is the esters,
The two major constitl,ents, henzyl acetate and
cis-rnethyl jasmonate, were identified previolt sly
ill jasmine (Demole, 1962; Pcyron and Ac -
chiwdi, 1979), while the other seven esters that
were prc sent in trace amuunts (Table III) were
identified only in the present study, Among the
ketones, jasmone and cis-jasmone were rcpotied
previol, sly hy Cdvarmm (1966) anti Mookherjee
and coworkers (1973). However, the other ke-
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Table Ill. Compounds Identified in Egyptian Jasmine
Absolute
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Egyptian Jasmine Absolute

I [

Table Ill. Compounds Identified in Egyptian Jasmine
Absolute (Continued)
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tones (Table 1I I ) were present in trace amotmts

and wc re identilicd in the prc:se nt st (d y.
Among the cwmpotmds identifieci, those corl-

taining nitrogen am of particular interest. From
JVC-1, five nitrogen compounds were identified

(Tab]e 111), They may contribute to the burnt
llote of j;,smi”c absolute, All 01 these con-
pouncls were identified Irmn broad Fraetiou No,
17, which was originally described as having a“
intcre: sting burnt aroma that contributes o“e of
the import:mt woma notes to the iasminc ab-
solute.

Five pyridine compo{m<ls were identified in
this stlldy, nmnely, 2-l>{Ltyll)yriclil~e, 2-(~-nleth-
oxy-a-methylet}lYl )-pYricfine, 2-phenylpyri dine,
2-(.5 -nonyl)pyrid ina, and 2-n-~><l,tylpyr iclitle.
None of thcm has been reported previously as a
minor constituent of j:lsr nine absolute, These
pyridine compounds arr powcdhl odor.mts, For
exmnple, 2-rl-l)elltyl ~>yridinc has an odor thresho-
ld of ().6 pph iu water, Thcwlhrc, these pyri-
dinc cornpo tmds may bc importmt to tlle total
woma ofjasrninc ab sol, tc.

A grot,p of compounds th~lt has not been re-
ported previously in jasmine absolute is the
lactoncs. The importance ot Iactones to the
flavor 01 Iimcls has been rcportccl by May and
coworkers (1978), The 8-[iecalactone fhund in
this study is a powerfhl odorant tmcl m:ly con-
trib[ltc to tbc tcltal aroma ot i;tsm ine absol utc.
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