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does not aborb significantly at 1 I SO cm- ‘, but the ‘aged 
resin shows a three-band absorption (12S0, 1205. 
I I SO cm - ‘h typical of saturated aliphatic esters [7 3. It 
also shows a sharp absorption band of high intensity at 
1270 cm - ‘, as does fresh resin, due IO C-H stretching of 
free carboxyl groups [6. 71. 

Our results indicate that polymerization (formation of 
ester bonds) has started in our ‘agad’ P. blepenris resin, 
but it is still at its bcninninn (rxcscncc of free acid bonds). 
The formanon of LtnirGl“okfintc double bonds ha; 
already taken place. 

EXPFAIMHENTAL 

Pinw hdepnsu rc5m wrr’agcd’ for one year. under waler. as In 
ref. [I]. after scparauon of the volattk fraction by stcam 

distillation. !5paztra were rccordcd ung an lnfrarul Spcctro- 
photoaxter (FlIR) Bruka IFS 113 v. Sampks were exam~ncd tn 
KBr pcilc~s 
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Ahract-The essential oil of Eucalyptus nircnr juvenik foliage harvcatcd from coppiad trees contained a-pincnc. 
limoncn+ l&incol clt-ocimcnc and a-tcrpincol as principal components. Minor constituents wcrc monotcrpcne 
alcohols, ketones, and akiehydcs ami 3-mechylbutanal. Esters not previously idcntifkd in E. nitens kafoil weft ethyl 3- 
mcthylbucanoatc, 3-mcthylbutyl-3-mcthylbutanoatc, 3mcthylbutyl hcxanoate and hcxyl Emcthylbutanoate. 

INlRODUCTlOW 

The possibility of Eucalyptus oil production [I ] has been 
investigated in New &And forestry practkc using a 
southern New South Wales provenance of E. nitem 
Mai&n.Thisspe5cshasbccnrcportcdtocontainncarly 
50% l$&col in the oil from the adult tree foliage [2). 
However. when cqpkcd, E. Sirens produces juvcnik 
foliage having anatomy typical of that of sccdlinfi not of 
the adult tree. Only one investigation of the composition 
of the oil of a Eucalyptus seedling foliage has been 
described. that of E. dc~urensis [33. Recently, the 
essential oil composition of E. Ckle~Orcnsic foliage has 

been rc-cxamincd [4]. and comparisons drawn between 
steam distillation and solvent extraction methods for 
essential oil isolation, puticukrly the formation of hydro- 
carbon artefacts arising from dehydration of kbik al- 
cohob with stcaa~ 

This report rkacrihcs tk content and composition of 
the oil from kavcs from coppiad E. n&ens. 

REsULlS AND DISCUSSION 

Using simpk hydrodistillation, E. nircnr juvcnik 
foliage gave a very pak yellow oil, in 1% yield, or co 4.3 kg 
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oilha- of coppiced E. nifen.9 stand. The yield of oil from 
juvenile foliagtc was less than half that reported (15%) 
from E. nifenr adult Ircc foliage [2]. a situation similar lo 
that of E. delegamtsis juvenile and mature ~rcenfoia~a[a. 

The composition of the oil is summa&xi 
Pinene and 1,8-cincol were the main components, i& 
constituted almost 75% of the oil. Minor components 
were limoncne. cis-ocimenc. p-cymctk aad u-tcrpincol 
which totalkd 16”/, Other compounds, OOI previously 
rax@zed in E. nitrns kaf oil were 3-methylbutanal (a 
component of E. defegorertsis juvenik kafoi) [3]), and the 
eSters ethyl 3-mcthylbutanoate, 3-atcthyltnltyl-3- 
methylbutanoate. 3mcthylbutyl bcxanoate and hcxyl 3- 
mcthylbutanoate, identified by their mass spectra The 
majority of the very minor constituents wcrc monotcr- 
pcnoid alcohols, aldehydu and ketones. These were 
identified by comparison of their mass spectra with those 
published [S, 63, or by comparison with authentic com- 
pounds whcrc these were available. Fourteen minor 
compounds were detected but they could not be identified 
from their mass spatra. Scsquiterpeoa and 4 
phenylbutan-2-one. prcseot in both mature and juvenik 
kaf oils of E. delegutensis [3,4]. appeared to be absent in 
E. nitens oil. Overall, the compositioo of E. nitens juvenile 
and adult tree foliage oil is very similar, which would allow 
the oils to be bkodcd and rectified in order IO raise the I.& 
cincol content [I]. 

KxIUlMKNrAL 

P&ntlwtertaI.AsInatlaraofC cBmpummI905. Kaingarca 
State Forest. New Zuknd, was initiahy atabhshcd al 1667 stems 
b ’ with hcdyprw nitens, Nimmitabd prowsma (m- 
New South W&s. Arutralia). AI 5 yan. it was ckar-f&d, arxi 
the rcsultinp stumps coppical I0 give I286 live rI00b b- ‘. ‘Ibc 
cqpiad growvth was harvarcd PI 2 years of rp. and yickkd 
442L;gho- of kavu. 

Iso&tion of lc~ml. Eualypm nirm leaves (4.62 kg dry wt) 
were hydrodktilkd JI atmospheric prasurc until M more oil VU 
san IO be condensing (3 hr) The cmdeno~c was prtitbaed 
with radistilkl EI,O. dried over Mm, and conal IO foltlllllt 
Wclghl a1 50’. 

Ana/yuc. -l-be L. ItifCN kaf od was tiySd by apilkQ’ 
c&mm GLC (25 m x 0.2 nun SP2340) using 50: 1 split inpction 
(inpFtor Kemp. 220‘. RD temp. UIO”) The column yps plognm- 
mat from w IO 200’ a~ 4’/min. Peak LTCU were recordad by 
reporting mtegrator. GC-MS analysis wed Gc conditkxu 
~S~~ital with above, and usal a quadrupdc instrument opent- 
mg 9170 eV, 300 fi ckctron energy. arxl an ion-routa temp. Of 
200” The mterfrcc was an open-split type aI m. Spaara were 
xquual each 1.1 sec. 

Acknow&&aunr~Miss F. Pera, is tbankal for tbc apihry 
GCurrlysa,MrS.~for~lourIbcE.N’fmrlaf 
hy&aJistillation, and Mn S. IWph for mass rpcctn ofauthaaic 
monorapcnc akuhok ketones and ddchydcs Mr G. Oliver 
provided the E. nitens biomass dau anti folia& m 

Table I. Com~ition Oc Ewolypw nirmr juvcnik kafauacul 
oil 

Compa6iIion 

RR, Idcnti1y ( T!J 

0.30 
0.44 
0.56 
0.68 
0.69 
0.92 
0.94 
0.w 
1.00 
I.15 
I.18 
1.23 
1.29 
1.30 
1.50 
1.73 
I .89 
2.03 
214 
2.42 
2.48 
259 
273 
288 
290 
3.12 
3.33 

3-McthylbulmJ 

z 
BPn== 
Ethyl 3-wthylbutanoate* 

Mm 
Z-PhCllMdrCIK 
I-TClpincnC 
Iimonme 
I .8Cincol 
CiS-OcimClX 

?-Terpncr= 
P-Qm= 
Tcrpinokne 
3-Mcthylburyl 3-methylbutanoatet 
DibydrocPnonc 
3-Methylbutyl hcxanoa$ 
Huyl 3-mc1hylbu1anor1c~ 
Myrtcnol 
LinaJol 
Fenchol 
CTerpincol 
rrmu-Pinaarvcol 
Borneol 
s-Terpincol 
I-pmanhan-9-al 
Gcnniol 

0.7 
22.4 
0.1 
0.2 
0.2 
0.3 
0.1 
0.1 
4.6 

51.9 
5.4 
0.4 
2.6 
0.3 
I.0 
0.5 
0.2 
0.1 
0.1 
0.4 
0.2 
0.3 
0.2 
0.1 
3.3 
0.4 
0.8 

*MS n/r 130 [Ml” (3;& II5 [M - 151’ (187, 103 [M 
-273’ (87, 88 [EIABX(OH+CH,]” (KKV& 85 [M -27 
-IS]’ (77YJ 

tMS m/r l3O[M -423’ (37& I29 [M -431 (4YA 115 [M 
-42-151’ (6=/J, 103 [M -691’ (I973 85 [M -69 - 181’ 
(66?& 70 [Mc~CHXHICH,]’ (lOO?,L 

$MSm/r 117[M-69](18?~99[M-69-18]’ (55Q.70 
[MqCHCHXH,]“ (IOOYJ. 

#MSm/zl03[M-831’ (88?&85[M-83-18](1@3?&84 
[Me-(CHz),-CH=CH,]’ (60”;) 
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