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By head sp ace  analysis o f  the  C 0 2-ex tract 
o f  shellac 4 -m ethy l-3 -pen ten -2 -one  (2*9.57%),
4 -h y d ro x y -4 -m eth y l-2 -p en tan o n e  (1 6 .6 6 % ) and  
3 -m eth y l-1-b u tan o l (15.41 % ) cou ld  be iden tified  
as m ain  co n stitu en ts , as well as n ea rly  fo rty  
h ith e r to  u n k n o w n  m in o r co n stitu e n ts  (h y d ro ­
ca rb o n s , a lcohols, a ldehydes, ke to n es, acids and  
m ain ly  C 4- C 8-esters). T h is in v es tig a tio n  w as c a r­
ried  o u t u sing  G C -F ID , G C -F T IR -M S  and  
G C -S n iffing -T echn ique .

Introduction
Shellac as commercially used natural resin of 

animal origin (from the tiny insect Kerria Lacca) 
has gained greater importance in pharmacy, cos­
metics, fragrance and food chemistry, especially 
for its non-toxicity [3, 4, 6-10]. The fragrance in­
dustry uses aleuritic acid (9,10,16-trihydroxy- 
hexadecanoic acid) as valuable synthon for the 
synthesis of zivetone, ambrettolide and other ol­
factory lactones [6 - 8], as well as for the synthesis 
of some pheromones (especially used against flies 
in India [7, 8]).

The aim of this investigation was the identifica­
tion of the main volatile odour components in the 
headspace of shellac extract (C 0 2) using GC-MS 
and G C-FTIR in combination with the GC- 
Sniffmg-Technique as well as the olfactoric evalu­
ation to get information about the composition of 
the hitherto uncharacterized odour of this valua­
ble natural product.

* R e p rin t requests to  P rof. G . B uchbauer.

V erlag  d e r Z eitsch rift fü r N a tu rfo rsch u n g ,
D -W -7400 T ü b ingen
0 9 3 2 -0 7 7 6 /9 3 /0 2 0 0 -0 2 4 7 /$  01.00/0

Results and Discussion

The headspace of the shellac C 0 2-extract was 
trapped by use of a commercial pumping and trap­
ping system (closed loop stripping [1,2, 5]), olfac- 
torically evaluated and investigated by means of 
GC-FID , GC-MS, G C-FTIR  and GC-Sniffmg- 
Technique. The odour of the headspace sample 
was described by perfumers as weak tobaccolike, 
fruity, plumlike and in the background fatty.

As main constituents of the shellac headspace 
the two ketones 4-methyl-3-penten-2-one,
4-hydroxy-4-methyl-2-pentanone and the alcohol 
3-methyl-1-butanol could be identified, but also 
some alcohols and two esters (concentration high­
er than 1 %, see Table I) were found.

T ab le  I. M ain  c o n stitu e n ts  o f  the  head sp ace  o f  Shellac 
C 0 2-ex trac t (peak  a rea  p e rcen tag e  o f  G C -F ID  m easu re ­
m en t).

N o . C o m p o u n d C o n c e n tra ­
tio n  (% )

1 4-M eth y l-3 -p en ten e-2 -o n e 29.57
2 4 -H y d ro x y -4 -m eth y l-2 -p en tan o n e 16.66
3 3 -M e th y l-1 -b u tan o l 15.41
4 1-H exanol 4.16
5 1 -H ep tano l 4.03
6 P en tan o ic  acid  e th y l e ster 3.49
7 1 -N onano l 2.89
8 « -B u tan o l 2.14
9 1-Pen tanol 1.94

10 D ecan o ic  acid  e thy l ester 1.68

As minor constituents of the headspace sample 
(concentration less than 1%) more than thirty 
compounds were detected and identified by 
G C-FID  (retention time correlation) and 
GC-FTIR-M S (mass spectra and IR spectra corre­
lation) analyses (see Table II).

Applying the GC-Sniffmg-Technique on this 
shellac extract the following characteristics could 
be found: Solvent odour in the range of propanoic 
and butanoic compounds, shellac-like odour in the 
range of pentanoic compounds and weaker near 
nonanoic compounds, fruity (especially goose­
berrylike) and green odour in the range of hexa- 
noic and heptanoic compounds, weak tobaccolike, 
smoky and fatty odour in the range of decanoic to 
octadecanoic compounds. These olfactoric results 
are in very good agreement with the olfactoric 
evaluation of the total headspace sample of shel- 
lac-C 0 2-extract.
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T ab le  II. M in o r co n stitu e n ts  o f  th e  h ead sp ace  o f  shellac 
C 0 2-ex trac t (in a lp h ab e tica l o rder).

N o. C o m p o u n d

1 A cetic  acid  isopen ty l ester
2 A cetic  acid  1-phenylethy l ester
3 A dip ic  acid  d im eth y l e ster
4 B u tan o ic  acid  e thy l ester
5 1 -B utanone
6 1,8-C ineole
7 D ecano ic  acid m ethy l ester
8 1,1 -D im eth o x y -2 -p ro p an o n e
9 3 ,5 -D im eth y l-2 -cy clo h ex en -1 -one

10 1 -E thy l-cyc lohexane
11 2 -F u ra ld eh y d e
12 H e p tan o ic  acid  e thy l e ster
13 2 -H ep tan o n e
14 H ex ano ic  acid  e thy l ester
15 H exyl c in n am ald eh y d e
16 4 -H y d ro x y -b u ty ric  acid -y -lac tone
17 1 -M eth y l-cy c lo p en tan e
18 3 -M eth y l-1 -p e n ta n o n e
19 N o n a n o ic  acid  e thy l ester
20 2 -N o n an o n e
21 O ctan o ic  acid  e thy l ester
22 2 -O ctan o n e
23 l-O cten -3 -o l
24 2-O ctyne
25 Oleic acid  m ethy l e ster
26 Palm itic  acid  e thy l ester
27 P ro p a n o ic  acid  e thy l ester
28 « -P ro p an o l
29 1-P hen y le th an o l
30 U n d ecan o ic  acid  e th y l ester
31 1 -U ndecanol
32 U nd ecan e-2 -o n e

Experimental

The C 0 2-extract (SFC-method) of shellac resin 
(from India), a pale yellow liquid with a white resi­
due, was obtained from M HP Shellac Comp. 
(Hamburg, Germany).

Headspace: Pumping and trapping system G24/ 
02 from H. Brey Comp. (Germany) with absorp-
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tion charcoal tubes Lot 120 Niosh (SKC Inc., 
USA). Trapping time: 65 h (closed loop stripping) 
and desorption with 200 //I of dichloromethane.

GC: A 14A GC with integrator system from 
Shimadzu Comp. (Japan), 30 m RSL-FSOT fused 
silica column (0.32 mm i.d. and 0.25 micron film 
thickness) from Biorad Comp. (The Netherlands). 
Temperature-programme: 40 C/5 min to 280 °C 
with heating rate of 4 °C/min, injector temp.: 
250 °C, detector: (FID): 300 °C, carrier gas: hy­
drogen, splitless mode, injected volume: 1.0 /A.

GC-FTIR-MS: An HP-5890A GC, an 
HP-5965 B Infrared Detector (IRD, MCT detec­
tor) and an HP-5970 B Mass Selective Detector 
(MSD) with the data systems HP-9000/340 (IRD) 
and HP-9000/300 (MSD) from Hewlett-Packard 
Comp. (USA). IR-range: 4000-850 cm "1, 
MS-range: 40-450 amu (El, 70 eV), carrier gas: 
helium, IRD cooling: liquid nitrogen, interface 
heating: 220 °C. Other parameters see GC-part.

GC-Sniffing-Technique: A Fractovap-2101 GC 
with LT-Programmer 230 and Electrometer-160 
(Carlo Erba Comp., Italy). Column: 30 m RSL- 
FSOT mega bore fused silica column (0.53 mm 
i.d. and 1.0 micron film thickness; Biorad Comp., 
The Netherlands), carrier gas: hydrogen, sniffing 
capillary heating: 250 C, split-ratio (FID/nose) 
1:50. Other parameters see GC-part.

Olfactoric evaluation: 5 //I of the headspace 
dichloromethane sample was placed on a commer­
cial odour strip (Dragoco Comp., Germany) and 
evaluated by fragrance chemists and a perfumer.
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