CC SEPARATION OF DITERPENE ACIDS

octadecadicnic and octadecatrienic acids formed during
the Kraft process, was very satisfacrory, This stationary
phase therefore seems very well suited to analvze the
complex changes in fatty and resin acid compasition during
tall oil isolation and distillation processes. More detailed
informanion on these isomerizanon and disproportionadon
teactions will be reported in a forthcoming publicadon,
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Fatty Acid Composition and Cyclopropene
Fatty Acid Content of China-Chestnuts

(Sterculia monosperma, Ventenat)
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ABSTRACT

The China-chestnuts (Sierculur onoipertra, Venrenat) were xam
ined for their Farey acid compositon by gas Kqaid chromazography,
infrarcd and ruclesr magnetic resonance spectroscapy. The oil in
nuts conzained cvclepropene fauy acids (CPFA) determined as
sdver nimtaie Jerivatives of their eszers. The values farea '+ ) for the
maor fary acids as methyl esters waere 23.47% (Cle:0, 1.25%
Cl16 1, 2.56% CL8 0, 24.89% C18:1, 16,2445 C18: 2, 5400 dihvdro-
gerculic, 3215 1K 3 o C20:0 and 19.75% sterealic. The propor
siun of CPFA in the il did not decreawe upon cooking the rurs.

INTRODUCTION

Stercadta mponosperma, Ventenat (China<chestnuth is a smal
evergreen tree found in the home gardens of Chinese people
in Maiaysia. The ripe fruits are scarlet-colered pods contain-
ing 1 1w 3 ylossy black nuts. The nuts are ublong shaped
measuring to 2.5-5 em lang and 1.5 2.5 em wide. kach nut
contains & mealy sernel surrounded by 3 favers of skin with
a black sticky resinous substance or the outermnst shell
The nuts are consumed atrer boding or roasting and remoy-
ing the 3 outer skins, and are reported to zasic pleasant,
resembling the Furopean chesmut 1),

The chemicai compnsition of these nuts has nui been
investigated. A< they belong to the family Stercedceae,
they may contdin eyvelopropene fatny acids (CPEFA) in their
ail. The adverse physiological eficers of CPFA in experi-
mental anmals are well documented (2,1} Sinrhuber and
cowurkers (4,5) kave tound these Fatty acids to be carcine-
genic n rainbow trour, and atheroseleroric w rahhits, Of
the 2 CPFA, sterculie and malvalic acids, the stercalic has

been reported to exhibit figher bivlogical activity in ani
ma's {(2.6,7). In view of these repors. this swdy was
prompted to examine China-chestnuts for their fauy acid
composition and CPFA content.

EXPERIMENTAL PROCEDURES

Materials

China-chestnurs and Srerendia focrida 1. seeds were pro-
cured locally. Meshyl farty acid ester standards were ob-
raired througn Sipma Chemical Cu., St. Louis, MO. Sodium
methoxide reagent (0.5 N) was purchased from Supeleo,
Inc.. Bellefonte, PA. All other teagents required for analy-
se¢s were of analytical grade.

Extraction of Oil and Analyses

Fresh, whole nuts were weighed and average nut weighs
caculated. The nuts were then divided into 2 equai por-
tions of which ane portion was boiled in distiiled water for
40 min, All the auts were dried in the vven at 45 ¢, The
dricd nuts were shelied manually, and kernei-to-shell ratio
was cateulared. The kernels were pulverized in a mortar and
extracted for vil as deseribed previously (8). The moisture
and prorein cantent of kerneis were determined according
o AUAC(9) procedurces 7,008 and 2.049, respectively.

The Halphen color rwst, preparit:on of methvl esrers
plus aryenwrion, infrared (1R) and ruclear magnetic reso
nance (NMR) spectroscopies and gas chromatagraphic (GC)
analyses of the mixture of nomal fatty acid methy] esters
and CPFA ester derivatives were done as described else
where (8).
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RESULTS AND DISCUSSION
Seed Compoiition

A fresh China-chesinut weighs ca. 4 i {averaged, of which
ca. 539% by wtis kernel. The kernels were found 1o be a fair
source of protein and essential fatty acids, bui they cun-
tained <yclopropene fatoy acids in their oil (Tuble 1),

Fatty Acid Composition

The oil fram buth raw and cooked nuts responded positive
ly o the Halphen volor test, indicaunyg the presence of
CPFA. The ol farry 2cid methy! esters exhibited the chae-
acteristic IR band for cyclopropene (CP) moiety ar 1008
em ', and a prunounced signal in the NMR spectrum ar
9.28 7, which represents the CP group,

The GC peaks of nomnal tatty acid nicthy! esters and
CPFA ester derivatives were sdentified as described pre-
viously (8)., The ail fatey acid composition of both raw and
cooked nurs s presented in Table 1. The ratio of malvalic
to stercelic acid was found to be ca. 1:49. In most plant
oils vontaining CPFA, malvalic acid has been found 1o pre-
dominate over sterculic acid (23, But, as in 8§, foetida secds,
the conceniration of sterculic acid in China-chestnuts s
much kigher than thar of malvalic acd. OF the cyclopro-
pinc fatty acids, dihydrosterculare, meascring 5,4% of the
totzl faury acids, appeared as a partially resolved peak and
was identified as already described.

The cffect of heat on CPFA has been described eise-
where (8].
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TABLE 1

Anah tical Dat on China-Chestnut and s Ol

Valued
Property Raw nuts Boiled nuts

Composition ()b
Moisture 2.67 ND
Crude oil 3.09 ND

" Protein (N X 6.25) 10.00 ND

Fatty acid composition (area %)
14:0¢€ 0,15 a.18
15:0d 0.19 0.16
15:14 0.26 0.31
16:0 2347 22.30
16:1 - 1.25 - ) 1.35
17:0 0.17 0.16
17:.1d 073 0.69
18:¢ 2.56 2.12
18:1 24.89 22.62
18:2 18.24 19.79
Dihydrosterculic 540 517
18:3 + 20:0 3.21 3,17
Malvalic 0.39 0.61
Sterculic 19.15 21.39

FAverage of 3 Jerernunacions.

[} . N N

Swver-dried Dasis

ENo. carbors no. double bands,

dTentative identificat:on.
NIDenot determined
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