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ABSTRACT

Twa lairly widespread Jatropha species, J. curcas and
J. possipifolia and one common omamental type J.
podagrica showed marked interspecific phenological and
chemobotanica!l differences. The botany and chemistry of

Jatropha species, the industral applications and the
research  imperatives for  further  improvement of the
cultivars aro identified.
INTRODUCTION

Jatropha Linn, (Euphorbisceae) a8 genus, native of

tropical Amedica, occurs In its wide diversity throughout
tropical 1o subtropical parts of Asaa and Alfrica. Nine
species have been reported from India'. Of these. in the
order af chstribution, J. cureas, J. gessipifelia and J.
glandulifera are the predominant species mostly found in
somi-wild siate, and occasionally cultivated in hoedgerows os
larm fences. (Other closely related species are J. nana and
J. multifeda. J. pendurifolia and J. pedagrica are common
ornamental types), Jatropha curcas Linn. has variously been
considerad as a potential oil-seed plant for a variety of
non-gdible purposes?-'. Lately, in the hunt for alternative
liguid fuel resources, seed-ail from J. curcas known &8s

substitutes for Diesel engine oil*7. However, till dave, no
regulsr seed collection from the existing semi wild or
cultivated bushes is done for any such end-uses in the
country as against the commercial plantings in Brazil or
Ghana',". Considering that Indis still pays large import
bills fer both vegeteble cils as well as petroleum crude
and its byproducts, the relevance of commercial exploitation
of oilseeds like Jatropha needs no emphasis?.

Little has been dona on the botanical exploration of
Jatropha species in India. Previous atlempts on the
evaluation of Jatropha seed oils are far from satisfactory
as evidenced by tho greatly differing values relating 10
fatty acid composition'?35!10  Furthermore, the characteri-
sation of ‘curcas oil' and the wtlity research to decide on
its alternative industrinl spplications, and the overall plant
productivity and yigld ligures to develop economically
feasible husbandry of Jatropha has not recelved due
attention. In the present paper, results fram Initial studies
on chemabotany of three phenologically distinet species,
J. curcas, J. gossipifolia and J, podagrica, sre described.
While details on the charactorisation of ‘curces cil' have
besn atiempied, some future research imperative on crop

curcas  oil', was identificd as one of the possible improvement and application resparch are also outlined.
JATROPHA CURCAS SEEDS
Oven Dried, AQOCS Methods, 1979
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Fig. 1
Schematic disgram of the ‘Curcas Oil' characterisation procedures and analytical methods followed.



MATERIALS AND METHODS

Jatropha curcas soeds were collected from tho states
ol Gujarat (near Serat), Tamil Nadu (Coimbatore).
Maharashtra  (Palghar, Pung, Phaltan) and West Bengal
(BSI, Calcutta); J. gossipifelia callection from Gujarat
(Baroda), Maharashua  (Palghar) and  Andhra Pradaesh
(Hydorabad, Rajahmundri)  and J. podagrica from local
Boambay gardons, These collections wero grown  in the
experimental plots &t Godre] Soaps Research Centra,
Boambay for initial evalostion. Regular cxamination  of
phenalogicadl data and seed yields were made. Seeds were
analysed for seed and oll charactaristics following AQCS
methods'' . The identification and quantiication of the fatty
ocid profile of the seed oil was carried out by Gas Liguid
Chramatography (GLC) aflter esterification to thoir methy!
estars, using 20 per cent DEGS and 2m S.S. Celumn. The

provanances were isolawed for  further evaluavien ot
{a) economically important biological irpits  and (b)
gualitative assessmoent  and  further charectersation of

curcas oil as por the schematic description givean (Fig. 1)
Further, the unsaponifiable matter from ‘curcas oil’ was
analysed by TLC end also by GLC as thoir Trimethyl Silyl
darivatives using flame jonization detecior and following
operating conditions : glass celumn (1.0 x Mx2 mm id)
packed with 3% OV.101 on Chrompsorb WHP: injector
and datector temperature 8t 350°C; column temperature
was programmed from 200°C to 300°C @ 4" per min. and
maintained at 300°C for 10 rmin, Witrogen was uwsed as
@ carrigr gas.

RESULTS AND DISCUSSION

Tha comparalive phenalogical dewsils of 3 Jatrophas

high seed bearing lings

identified from Jatropha curcas

Table 1

arc presented In Table 1. Leal morphology was idontified

Comparative Chemobeotonical Data on thres Jatropha Species from India

Plant
Characteristics

Plant habit

Leaf

Flower

Fruit

Sceds

Sced dormancy

Soed yicid

Jatropha Curcas Linn

Lerge shrub, 3-4m max, ht.

1015 cm x 7.5 % 12 cm, broadly
ovatg, cordate, acutoc. palmately
3 or 5 lobed, glaborous, petiole
20-24 cm long :

Yellowish green in logse paniclas
al oymes ;

a 25 mm  long, ovold  inially
green tumming vollow and finally
durk brown, bresking on drying
into 2-valved coccl; conains
3 seeds, at times 2 seed due to
eno sbortive ovary, but 4 seeded
fruits are also not uncommaon |

dull  brownish
100 sundried

Ovaid-oblong,
bleck. wuoight of
sueds 56,340 gram,

Good mature seeds may germi-
rate within a weck of harvess,
do not lose wiability even on
1-2 year storage :

One kg per bush per year and
upto 5m tons per heclare per
year ;

Seod compositionSced shell to kernel ratio by dry

Sood oil

wi, 4456

Qilcontent in korel 47-52 por
eant and in shell 3 per cent, ol
light yellowish colour, |V 9242 .
Sap. Val. 191.26; hydroxyl valuc
4.28 and unsaponifisble Martar
1.539 percent

Jatropha Gossipifolia Linn,

Jawopha Podegrica Hook

Gregarious bushy shrub 0,5-2 m.
ht.

0-12 cm x 18-20 cm, palmately
4.5 lobed, at first shining brown,
later  wrning green, poetiole
shorter  in length, petiole  and
lgal blade covered with glandular
hairs ;

Dark red, crimson or purplish in
glandular corymoose cymes

#.9 mm long, 3 lebed, truncate

a* both ends; bursis opan on
matunty  to disperse mostly
3 speds:
Greylsh-rad, with  a  carnule,
weight of 100 sundried seeds
5. 239 gm.

Good mature seeds may germi-
nate within ten days ol harvest,
do not lose viability upto 2 yrs
storage in a dry place ]

100 gm per bush per year and
upto 500 kg per hectare por year;

Saed shell to kernel ratio by dry
wi 35:656;
Qil content in kerngl 29 parcent
gnd in shell 3.5 percent; of
yallow colour: |V 134,50 Sap.
Val, 192.10; and Unsaponifigble
Matter 1,102 por cent

Ornamental potied planis may
grow upta 1.5 m ht,

25-30 cm x 20.30 ¢m, peltate,
leng petiolated, glaborous, glau-
cows 3-5 lobed, lobe subovate
with margins dovoid ol serratlon;

Orango-red or scarlel on terminalk
long-stalked cymes |

a.15 mm long, ovold, initially
gresn turning brownish on matu-
rity, bursis open 1o disperse 2.3
sceds w o good distance.

Reddish groy to dark brown with
a carnule, weight of 100 sundried
seods 15,827 gms.

Good mature seeds can germi-
nate within & week ol harvest,
do not lose wisbility even upto
an year’s siorage in 8 dry place ;

¢ ams per plant per year and
upta 400 ka por heoctare  por
yEdr.

Sead shell o kernal ratio by dry
wi. 25:75;

Qil content in karnel B4 porcent
and in shell 4 percent ; of yellow
colour; IV 137.650; Sap. Val
183.32: and Unsaponifisble
Matier 0.940 percent.
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as the most distinctive feature of the specios idantity,
{Fig, 2). Other phenologieal distinction is the presence af
olandulor hairs all aleng the leal margins, potiolo and blade
in J, gossipiolia.

Fig. 2
Leal impressions of three Jatropha species (reduced to the
same scale).
Economic troits: Under unirrigated conditions, leal

[oliage emergence, flowering and fruiting in J. ourcas is
restricted 1o two  seasons, Le: the summer and winter
season; the seasonal beghaviour is less pronounced in J
gossipifolia, while J. podagrica which Is more or less
cvargreen bears flowers and seeds almost round the year,
I J. curcas, out of the two bearing seasons, the summer
flush was normaily the poor yieldor, mainly due 1o poor
flowering and poor ratio of male 1o femele floral inflore-
scenes, The other two spocies did net show such scasonal
variation in the Woral and liult bearing.

Seed Yield: On the basis of wield data from the
pxperimental plots, none of the provenances of J. gossipi-
folia and J. podagrica yieldod more than 100g/bush/year
and 10y ‘plant/year with Tm x 2m and 0.5m % 0.5m plant
tc plant and row 10 row spacing for the respective specics.
Linder identicel growing  conditions, fow  promising
provenancos of J. curcas yielded one kilogram seods por
bush in the 2nd year of plantng spaced 1m x 2Zm plant to
plant and row (o row apart.

Jawropha sged: J. curcas secds are larger in size and
waight, but with peorer kerncl 1o shell ratio of less than
3:2 and kewnel oil content of 47 per cent as against kernel
t shell ratin of 3:1 and kernel oil content of 54 per cont
in J. podagrica. However, unlike most other Jatropha
spocies, J. curcas Truits are non-shatiaring type and this
makes curcas seed collection easier,

Pest and disease Incidence: J. curcas which on
Irtensive  cultivation wender irrigated condilions  behaves
more or less hke an ewvergreen, shewed infesiation of
powdery mildow on leaves and fruit, fungal leaf spois and
even suscoptibllity to thrig and mite attack, On the othar
hand, J. gossipifolia and J. podagrica ramained complotely
free ol any wisible fungal or inscct pest infesistion.

The initlal biological assessment leads us to beligve
that with better selection procedures, high vielding lines

Gl - Dee,, 1987
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could be isolated in Jatropha eurcas, a species with higher
yield potential. Of the other two species, J. podagrica
hus good genetic resource potential for economic  traits
like higher kernel 1o shell ratio, higher kernel oil content
und togother with J. possipifolia lor resistance to discasess
and inseel pest damege. This will call for mere non-
conventional plant improvament approsches to break the
inter-zpucies  Incompatibility  barrier, e, by protoplast
fusion technigues, Since the available phyto-resources have
little 10 offor, as evidenced by later details, attempts 1o
gencratc greater genatic varisbility within J. curcas by
induced mutagenesis also holds some promise.

Jatropha seed ol fatty agid composition: A
comparative account of the fany acid profile of 3 species
is presented in Table 2. While the ratio of saturated 1o
unsaturated fatty acid contemt in J. curcas is 24:76
against 15:85 in J. gossipifolia and J. podagrica; 18
carbon sty acids (stearic, olelc and linoloic} form the
bulk [s. 85 per cent) of the total faty scid content in all
3 spocies. Howewver, oleic to linoleic ratic of 44:31 in
J. curcas differz greatly from 15: 85 in J. goszsipifolia and
J. pedagrica, The maximum 16 carbon fatty acid contant
of 17.4 per cent was In J. curgas.

Mone of the Jatrepha spocies showed any significant
variation within  the provenances for the farty acid
composition. However, unlike J. podagrica, the other 2
species showed a definitive Inlluence of 1the season of

Tohble 2

Comparative gssassment of Fatty acid profile  (percant
compaosition]) of three Jatropha species

Jatropha Jatwropha Jatropha
Fatty Acids (FA) curcas gossipilalia podagrica
Total Sxrerated FA 24 15 16
Total Unsaturated FA 76 85 85
GLC Pralile
Lauric _ —_ _
Py ristic 0.07 0.52 0.50
Palmitic 16,27 8.56 10.58
Sieanc 7.34 6.43 4.28
Arachid'e 0.26 0.60 0.26
Palmitaleic 1,16 0.37 0.42
Dleic a3 .87 1585 14.58
Linoleic 30.74 65.32 66.63
Linalenic 0.30 —_— —_—
harvest on the fatty acid composition, especially the

degres of unsaturation within C18 fraction (Table 3). J.
curcas which was studied in more detail showed wariation
arising due to stege ol maturity determining the stage of
fruit harvest, as well as variation due to sesson al harvest
of sced lots from the same bushes. Such variabibty could
partly explain the disparity in the composition, as dited
variously i the literature, Howewvar, for J. gossipifolia,
even aller screening @ number of provenances, the authors
{ail o explain valuos arrived at by Hussain ot al'®. Further,
it may be added that none of the Jatropha species
peamined by wus or by many other workers clsewhore (see
the rel. flist) show the 1otal absence of linoleic acid
{C,,=2), The sbove study |5 also Indicative of the fact that

JOvA!



Table 3
Effect of seasonality and stsge of maturity on tha fatly acid compesition (%) of two Jatropha species

Jatropha Curcas Linn.

Jawropha Gossipilalis Lina.

Major : Summar Winter
f{s;;y:c::s Summer Harvest Winter Harvest harvest harvest
1otal latty Slightly Mature Slightly Mature

acid immature sundried immature sundried

profile) sgeds socds scods seeds

Palmitic 13.493 16.229 13.648 15.392 8.558 8.8
Palmitoleic 0.913 1.487 1.065 1.251 0.17 0.52
Steanc 10.902 5,255 10.428 6.409 6,432 8.37
Cloic 49, 364 35,972 47.441 36.601 15,885 24,37
Linoleic 24 541 40,577 25.746 38.456 65.322 54.5

chemobotanical varlabllity available in anv of the 3 species
far specific utiliies of the soed oils, is of very low signi-
hicance. However, the induced mutagenesis and wtilisation
of biological materials from the South American geno pool
may be better means of producing the desired resulrs.

‘Curcas Qil': Kernol oil of Jatrepha curcas was palc
yellow in colour while the whele-seed-ail had & darker
colour, but could easily be bleached with activated carth,
With fairly good content of olelc and palmitic acid, prima
facia, curces oil’ can &z such be used for laundry soDEps.

Curces oil on splitting vielded (a) good quality fatry
acids and {b) glycerine. Distillation of the split fatty acids
{Fig. 1) yielded mors then 82 per cent light coloured,
heat siable fatty acids. The following colour changes for
distilled fany acids were recorded after a teatment of

100°C 2 6°C Jor 2 hrs:
Initial colour 0.8Y + 0.3R
in 1" ceall
Final colour 0.1¥ + 0.7R |

Composition of distilled fatty acids was . Palmitic —
15.2, Palmitoleic — 1.3, Stearic — 6.5, Oleic — 41.4 and
Linoleic — 33.3 per cent. Distilled fatty acids sppear to
be useful far premium grade toilet soaps.

Hydrogenation ol crude split fatty scids was fasi,
smooth (without any poisoning eflect) and complete. It
required only 0.375 per cent (w/w) nickel catalyst (20%
nickel content) to obtain hydrogenaiad fatty acids of L.V, —
3.0. Howaver, partial hydrogenation of split latty scids 10
any desirable |.V. is also possible. The hydrogenated
fatty scids on further distiliation yielded more than BO per
cent very light coloured fanty acids with Palmitic — 20.3,
Stearic =— 76.8 and Oleic Acid — 2.4 per cent.
Hydrogenatod fatty acids could be a wvery waluable
industrial raw material,

The unsaponifisble matter, about 1.6 per cent of the
curcas oil gontalns B0 per cant phytosterols (ol which
more than BO per cent fi-sitosterol) and 20 per cent
alcohols (of which more than 26 per cent C,, alcohol).
In addition to a variety of applications in pharmacological
synthesis, f-sitosterol s  also  wvalusble plant growth
stimulant,

Qet. - Dag., 1987
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‘Curcas oll' also containe zome non-lipaceous active
principles which reduce the ammonia volatilization losses
fiom wrea snd inhlbit nitrfication  process on  soil
application like the neem oil principles'?. This could open
yat another possibility of its vse in development of slow
release nitregenous ferilizers.

As 8 substitute for No. 2 diesel, Ishii and Takenchi'
found transestenfied curcas oil and 15 blends to be fuel
afficient, superior in thermal efficiancy, producing less black
smoke, but higher HC and CO concentration &8s compared
o Mo, 2 digsel, and sulied well for farm diesel engines

Jatropha curcas oilcake i3 rich in  nitrogen when
comparod 10 other commonly available organic manures.
However, because of its toxicity, the oilcske, as such,
cannot be wsed as an animal feed, bur It is a good
fertilizer comparable to neem cake in its usgh.

Jatropha curcas latex has beon used in a number of
Incal Ayurvedic Phermacoposia. Researchers'® at Beltsville.
Maryland, USA, have found anticancer properties for
Jarophone, an active principle from curcas lstex.

Jatropha curcas green tender leaves are & uselul feed
for tasar silk worms and the plsnt holds promise to
sustain & small scale silk industry in rural India. Jetropha
curcas also repells field rodents when planted on farm’
fances as hedgerows.

Jatropha curcas has high capability of regeneration,
is amenable to pruning operations and thus makes its
husbandry much easier in more hostile as well as under
intensive cultivational pracilces. Hence, with proper
isalation, evaluation, selection and improvement of ‘curcas
cultivars’, & sustasinable ocilsmed plantation cen be made
feasible using a whole tree utilisation concept.
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