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ABSTRACT

Seed ods of the order Umbelliflorae, including dhose from the
famiiies Umbelliferne, Garryaceae, Aralisceae, Cornaceae, Davidi-
sceae, Nyssaceae and Alangaceae, were analvzed for fatty acid
compaosition by gas liquid chromarography (GLC) of their methyl
esters. The characreristic fatty acid of the onder, petroselinic acid,
occurred 1n the Umbelliferae in amounts up to 85%. In the Arali-
accae, the content was as high as 83% and in the Garrvaceae as
high as B1%, The other magor acick were pumitic, oleic and noleie
acids, with smal. amounis of hexadecenoic, stearic, linglenic, and,
mosame caes, Uy, acids. Petroselinic sod was derermined by
microscale ozonolyss of the ), monuvenoic esters and subsequent
GLC of the ozondlysis products, The occurrence of high il con
tents (up to 46%) combined with exceptianally high {up to 83%)
single component purity is notalie and emphasizes the potental of
the Umbelliflorae as 2 v material source for the chemical industry.

INTRODUCTION

The farry acid compositions of a number of Umbelliferae
seced oils have been investigated (1-7). In dhese reports,
petroselinie (cis-6-ocradecenoicd acid (PA) has generally
been found to be the duminant constituent, The unusual
position of the double bond in this fatey acid provides an
opportunity for production, through cleavage of this bond,
of valuable raw materals lauric and adipic acids. The U8,
has no domestic source of launce acid and, in 1979 im-
ported about 1 billion ib {8) of lacric-rich oils, abour half
of which gues inzo surfaczants and the ather half into edible
products.

Although  domesucated umbellifers currendy  could
produce large amounts of petroselinic ac:d (20% of celery
sced [66% PA at 30% oil |, Apiurr graveolvns, is petroselinic
acid), many wild umbellifers such as Bifore radians can
produce even pgreater amounts and should be investigated
agronomically.

A North American shrub, Garewa, is of particular inter-
est. Although the alkaloids of Garrva have been extensively
characrerized (93, :he dipids have not been examined
previously. We have found the seeds of this famiy o be
rich in both petroseiinic acid and ol content.

With these considerations in mind, the large vareiy of
Umbelditflorae seed samples available in vur collection were
anwvred for the express purpose of cdendfying seed species
containing large amounts of petroselinic acid.

EXPERIMENTAL PROCEDURES

Sceds were stored at 4 € fom recepuon to tme of anaysis
(-5 vears). Seed samples were prepared for analysis and
anaivzed for oil and nitrogen coniene by standard AQCS
methods (103, O compusitona analyses were conducted
as previously deseribed (11). Methyl esters of the fatry
acids were preparcd (12} and analvzed by gas liguid and
thin layer chromatography (GLC and TLC) (11,133, The
esters were separated accordimg to degree of unsaturation
un TLC plazes coated with a 1-mm thick Zaver of 2u%
AgNO; in Silica Gel G, Either benzene or a 50:50 mixeure
of benzene/chloraform was used as the developing soivent,

which was allowed to move 15 cm. The monocnoid cster
bands were scraped from the plate, and the esters were
recovered from the adsorbent with diethyl ether. The ether
was removed under nitrogen on 2 hor water bath and the
esters, thus isolated, were analyzed by GLC s just des-
cribed. The relative abundiance of pusitivnal isomer in
these esters was determined by vzonolysis-GLC procedures
(7.14),

RESULTS AND DISCUSSION

Seed and oil analyses of Umbelliflorae samples are given in
Table 1. GLC of the esters from many samples revealed the
presence of unusual compounds for which the equivalent
chain lengths (ECL) (13) did not correspond to any species
of the homologuus senes of straighichain esters usually
ubrained from seed viis. These components were assumed
to be part {or all) of the essenual ods present in many
umbdliferous seeds (15) and carned over into the cster
preparations and usualy eluted before the nomal esters,
Since we were unable 1o ascertain whether the esier samples
contained representative proportions of the essential oils,
the fauy acid compositions given were normalized o
exclude these unusual constituents,

Petroselinic Acid (PA) Content

A L:mited number of samples each of the Nyssaceae, Corn-
aceae and Davidiceae was available for analysis, and PA was
found in only one species within these families (Aucuba
fponca), However, amost all species analyzed from the
oiher families (Umbelliferae,  Araliaceae, Garnyaceae)
cantained PA. The range and average of PA in rchese 3
families are given in Figure 1, in which the Umbelliferae
sampies are also presented by tnbes. Those mbes from
which we obtained a fairy large number of samples appear
to be quite simiar in range and average and are consistent
with the family plotzed as a whole. The Dauceae and Sanic-
niae inbes are represented pomarily by Daucws and Frvn-
gium species, respectively, FThese 2 generd are relatively
high in PA and, theretore, their tribes have 1 higher average
PA contenr.

In Figure 2, the distribution of PA i the Umbelliferae
sampiles is piven, Disrcgarding those samples which con-
tiined no or litde PA, 2 separare maxima ar 51-55% and
69-77% arc apparent. When those tribes represented by
more than 20 samples were plorted individualiv, they gave
similir patterns. The Daaceae exhibited a single maximum
at the higher range, again due to the pauciry of genera
other than Duncus representing this tribe,

As many of the Umbelliferae are already cultivated for
food or foud additves, they, as well as other members of
the famiv, may have porennal as industria crops. This is
especialy true if those that have the desirabie combination
of high oil content in their seeds and hugh PA content in
their vils also prove to have favorable agronomic charac-
teristics. Table L lists the specics in the Umbceliferae with
the highest amount of petroselinic acid found in this swudy,
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R. KLEIMAN AND G F. SPENCER

TABLE L)

Richest Sources of Peooselinic Acid

Species family

frfora radiane (Umbeliferar)

Bifora teaniculata (Umbell: ferac)
Aralia spinosa {Araliaccact
Frachymene cacralar (Umbelliferae)
Dendropanax tnfudua (Araliaceae)
Apiunt lepropbylium (Umbelliferae)
Garmw fremontn {(Garryaceac)
federa briix (Araliacese)
Acanthopanax ipnosws (Araliaceae)
Eryngum nudicaule (Umbeliferae)
Crtbmum mantimum (Umbelliferae)
Astrantia maxima (Umbdliferae)
Ferula galbamiflug (Umbel:ferac?
Actinalema erymgroides (Urabelliferae)
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& Effects of Various Parameters on the Formation
of Radiolysis Products in Model Systems

M. VAJIDI and W W NAWAR, Department of Food Science, University of Massachusetts,
Ambherst, MA 01003, and €, MERRITT, Jr_, F ood Sciences Laboratory, US Army
Natick Research and Development L aboratories, Natick, MA 01760

ABSTRACT

Effects uf varivus parameres an the frmadion of radioiy»is prod-
Uity i tripadouting, prmitic achd, oleic acid, caprylic acid and capric
acid were investigated, A greacer yie!d of primary and recombuna-
tion  provucts wis obscrved in palmiric acid compared to that of
oleic ac:d, Ir general, kigher amounts of recombinatoen products
are forried in both acids when irradiated ac room temperature than
at <45 (., Ia the shor: chain acids, the wvidd of the iy dracarbon
recomhination product was enhanced in the Jiguid state, In contrast,
the kerune recombination prewduct was formaed in greater amounos
fram solid capric acid than from liquid caprylic acid. In the ahwerce
af nxyper, a lincar relatioaship was ohbta:ned between the Jose and
the yield of radiolysis prodacts in tripalmitin, In the presence of
oxypen, a considerable ncrease nothe formation of y-palmito-
actane, 13 and 02 airanes was obterved at roan Eempetature.

INTRODUCTION

Much of our knowledge regarding radiation chemistry of
fats 1s based on model systemis made from known conr
pounds. Such svsiems have included free farny acids (1),
methyvl esters (2} and tagveendes (34} The radiolytic
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behavior of these systems are similar and nclade such
mechanisms as decarboxyviation, dehydrogenaton, poly-
merizanon and cleavage at al points of the alky! chain,

Muost of the varly work on the effect of radianon
liprds was done 1n the presence of oxygen. Consequently,
the charyes taking puace in the fat were pardy the result of
rradiation-induced oxidation (3}, Litde difference, how-
cver, herween the radiolytie compounds (dennfied under
vacuum and im the presence of oxygen cowld be derected
if analysis is conducted immediately afier radianion, Never-
theless, storage of arraduazed stems in arr has produced o
variety ol oy pica. decomposition products (4.

[n the previous publicaton, the effects of radiatoen
paramciers on the formanoen of some relanvey small
molecular weight (MW) volanile compounds have been
reported (6). In the preseat study, the effeces of vanous
parameters Ddose, temperature, oxygen, chemical nature
and p?i)‘:‘-:ca: starct on the tormanon of the maor prinary
and recombinatian rakolysis  preducts in ompalmdin,
paimitic acid, ocic acid, capryiic and capric acids were
investigated.



