


" Price, As. 6] - a [Vol. 124, Part X1, pD. 179 to 184,

~ JOURNAL

"Ind' ian Institute of Science,

e

CONTENTS.

- e

OIL FROM THE SEEDS OF SAPINDUS TRIFOLIATUS (LINN,).
| B TR |
L DQ_‘ R Pi.vfanjpe v‘and P.",_‘R'amaswami Ayyar».‘

. -

- Dr. M. O. FORSTER, F.R.S., CHAIRMAN oF Eni'ronur. ‘Boagp



JOURNAL
OF THE
INDIAN INSTITUTE OF SCIENCE

e Ol -

VoLuME  L.—(1914-18).
Parts 1—-XXI1,

o ‘ VorumMg  11.—(1918-19).
Parts 1~XV,
. VorLuMe I11.—(1920).
Parts 1—IX.
‘ Vorume 1V.—(1921).
Parts I-XV1 !
) - VoLUME V.—(1922).
Parts 1-XIV, '
‘ ' . VoLume VI.—(1923).
_ Parts 1-XIII. -
' Vorume VII.—(1924).
Parts 1-XV, .
Vorume VIII (A)—(1925).
Parts 1—XV1. '
‘ , VorumMr VIII (B)—1925.
Parts 1~I1.
: : VorumMe IX (A)—1926.
Parts |—X.
VorLose 1X (B)—1926.
Parts 1~V )
. VorLuMe: X (A)—~1927,
‘ an l—X

L VoLomz X (B)—1927.

Part 1. —Tests on Suspension Insulators after Ten Years' Service. By A.S. Venkates-
waran and U. Gangunly. Price, Re.
Part 11.-—The Measiirement of Voltage Gradienton a String of Suapension Insulators.
By G. Yognnandam and R. K. Sen. Price, Re. 1.
Part 111, —Iatensity Vat!aﬁons of Madras (Fort) Radio Station. By K. Sreenivasan.
' Price, As. 8. ,
p,m xv —-Suspension Insulator Testing. By quanandam. Price, As. 8.

. VOLUME X1 (A)—1928.
Partl -—I Studies on Invertase. Part 1. Preparation and Purification of the Enzyme.

’

By B, N.'Sastrl and Roland V. Norris, II. Note on a Simple Method. for *.

concentrating Enzyme Solutions. By B. N, Sastri. Price, Re. l
- pu-t 11.—The Bleaching of Lac. By M. Venugopalan. Price, As. 8.
Part 111, ~Contributions to the Study of Spike-Disease of Sandal (Santahtm Albmn.

Linn.). Part1. Diastatic Activity of the Leaves By M. Sreeulvasaya ! o

‘and B. N. Sastrl, Price, As. 12

) Part [V.=-A Micro-Method for the Determination  of Enzyme Aenvlty‘ B)’v’ B. n‘_ Sastrd,
and M., Sreenivasaya. Price, As. 12.

Fmv..'l‘he Dielectric Constants of Ammonia Pholphlne and Anho Bya, E,i_"!

w‘m m, Re. 1

I

Price, As. 6.] (Vol. 124, Part XII, pp. 179 to 184.

JOURNAL

O THIE

Indian Institute of Science.

CONTENTS ST,

OIL FROM SEEDS OF SAPINDUS TRIFOLIATUS (LINN.).

I£3%

D. R. Paranjpe and P. Ramaswami Ayyar.

Dr. M. O. FORSTER, F.R.5., CHAIRMAN OF EDITORIAL BOARD.



OIL FROM THE SEEDs OF SAPINDUS TRIFFOIIATUS (LINN.).
By D. R. Pavaujpe and P. Rapesicans Ayypar.

Sapindus trifoliatus (N. O. Sapindaccee), the soapnut tree, is found
in the villages of Southern India and Cevion, and cultiviied i Bengal
for the fruit. It has long been used by the Hindus as a d(‘iCrwcT,t‘
and is preferred to soap for certain purposes (/harm. fidica, vol. 1,
368). The vernacular names of the tree arve: Hhindi and Mahratti,
Ritha; Guzrathi, Aritha ; Telugu, Kubkudukayalu: Kanarvese, 1rtela
Tamil, Poozarndi.  While the fruit is valued principally for the high
saponine content of its pericarp, it appeared of mterest to examine also
the oil contained in the seeds.

The fruits are fleshy, two or three united, and cach is the size of
a cherry. The seeds resemble the fruit in shape, are black, sub-
spheroid, smooth, and have the size of a large pea. The fruits usedin
the present investigation were obtained locally and were separated mto
pericarp (657 per cent.) and sceds (3475 per cent.). The latter were
further divided into one part of yellowish green kernels and two parts
of outer shell.  The finely powdered seed-kernels on extraction  with
petroleum ether gave 4477 per cent. ol a dark yellow oit which deposits
a small quantity of stearin on standing,.

An examination of the oil in the usual manner has revesled the
remarkable fact that in addition to the glycerides of palmitic, stearic,
oleic and lignoceric acids, the oil contains  a high  proportion
(22 per cent.) of z-eicosanic acid.  The oil may be classed as a non-
drying oil from the low iodine value (58°5)-

EXPERIMENTAL.

The analytical constants of the oil given in Table I were deter-
mined in the usual way and compare well with those of A. K. Menon
(/- Soc. Chem. Ind., 1910, 1431), whose results appear in the second
column.

TABLE 1.

. 100° .

Sp.ogr. =, 08540 *8542

Sp. gt 100° 1 ¢ 08542

n,,25° .. 14764 14748
Sapounification value . . 194-1 1915

lodine value ‘ 585 S8
Reichert-Meisel value e 5 1-6

Acetyl value o (1§1} 00
Uunsaponifiable matter 1'2 per cent, ! 1'1 per cent.

Hehner value 935 , 934
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THE MIXED FATTY ACIDS.

For the preparation of the fatty acids, the oil was saponified with
an alcoholic solution of sodium hydroxide, the dried soap extracted
with ether to remove unsaponifiable matter, and the fatty acids
regenerated from the soap by boiling with 1: 1 diluted hydrochloric
acid. The acids obtained after taking up in ether and removing the

solvept had the constants given in Table I, the second column
showing those of A. K. Menon. ’

TABLE 11
Saponification value 1954 , { 1886
Iodine value 613 3 57'0
Equivalent weight ... . - 2870 1 2973
Titre .. .. 47° , 544° (m. p.)

_. The mixed acids were separated into the saturated and unsaturated
acids by the method of Twitchell (/. /nd. Eng. Chem., 1921, 13, 806),

,th.e process being repeated twice. The separated acids were analysed
with results summarised in Table III.

TABLE 11
A NS
- Saturated acids(38'S per cent')‘i Unsatn;::o&n a::l)ds (61:5
Iodine value 11 862
BEquivalent weight ... 202-§ 2830
ﬂ? 60. 1‘4409 ] 1-4450

IDENTIFICATION OF THE UNSATURATED ACIDS.

_The additive bromo-compounds were prepared by the method of
Jamieson and Baughman (/. Amer. Chem. Soc., 1920, 42, 2398). No
hexabromides separated at zero nor was any crystalline tetrabromide
formed from petroleum solution. The solvent was therefore distilled

apd brqmine esti.matgd in the residual oily bromide (Br, 36°2, Calc. for
dibromide of oleic acid, Br, 362 percent.). The unsaturated acid was
therefore assumed to be oleic acid, :

-

« 181

IDENTIFICATION OF THE SATURATED ACIDS.

The saturated acids recovered from the i.nsolubl(_e lead sglts were
converted into the methyl esters by boiling with ten times their volume
of anhydrous methyl alcohol containing 4 per cent. of hydrogen
chloride. The purified esters were twice fractionated under a pressure
of 6 mm. and twelve fractions were obtained. The main results of the
fractionation are summarised in Table IV, and the detailed examina-
tion of each fraction is given below,

TABLE 1V.
Fra;:tion B. p. 6 mm. | Yield in grams | Titre of éster M. W. of ester | M. p. of acid
o. ;
1 below 190° 97 25-4° 285'5 54°5°
i 191-196 117 284 el 53-54
EIL 197-198 120 312 207+0 55-86
v 199-206 145 336 305'5 57-58
\ 206-207 201 368 3152 67
VI 207-208 17:1 385 320°2 70
v 208-209 04 4 398 3223 e
VIII 209-210 10°0 412 325'3 73
IX 211-217 118 42:0 3290 74
X 218-225 134 430 3367 | n
XI 226-235 52 44°6 © 3352 69-70
X1t r1 80'S

tion I was a liquid. The acids obtained from it were
crystflli?:ed from 70 per c%nt. alcohol, when an acid melting at 73:
separated ; and from the mother liquor, a solid acid melting at 53-54
was obtained having an equivalent Yvelgh_t of 268. Assumin that the
acid melting at 73° was »m-eicosanic acid which was identified in the

later fractions and that the yield was approximately quantitative, it

“was possible to calculate from the molecular weight that the fraction

was a ternary mixture of palmitic ester (5°1 g.), stearic ester (3'8 g.)
and #-eicosanic ester (0'8 g.).

tion II.—The ester (6'2 g.) was saponified with alcoholic
Wtasifaixéutralised with dilute hydrochloric acid so as to make

fbout an 80 per cent, alcahol and allowed ta stand overnight,  This
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precipitated the acid of high molecular weight as potassium soap, from
which th§ acid was regenerated and crystallised from acetone; 076 g.
was obtained, and having m.p. 73-74° with equivalent, 310 was proved
to be ;ilfferen_t from Kahlbaum’s arachidic acid (mixed melting point,
63-65°), but identical with a synthetic specimen of #-eicosanic acid
Elr:uxecll m. p., 73-75°). Acid (m. p. 50° with equivalent, 270) from
; edso uble potassium soap was resolved by fractional precipitation with
ea; acetate in 9o per cent. alcoholic solution, into () an acid (equi-
‘23 ent, 282; m. p. 69—70°, unchanged on mixing with stearic acid),
(¢) an acid m. p. 53-54° and (¢) an acid m. p. 59-60° (unchanged on
mixing w1th palmitic acid) having an equivalent weight of 251
(palmitic acid, 256). Assuming that the acid melting at 73-74°, 1s a
mixture gf_n-elcosanic and stearic acids, and that all the former acid
wa.\s prec1p1ta.ted, the composition of this fraction is palmitic ester
(5'1 g.), stearic ester (51 g.) and n-eicosanic ester (1°5 g.).

Fraction III.—The ester (7'1 g.) was saponified with potash,
and resolved into five fractions by fractional precipitation with an
alcoholic solution of mglgnesium acetate (10 grams in 100 c.c. of
95 per cent. alcohol). The following acids were thus obtained :—

g (@) 2°4 g., m.p. 72-73° (equivalent, 308°s) after crystallisation
rom acetone melted at 73-75° (unchanged on mixing with n-eicosanic
acid, but lowered by 6° on mixing with Kahlbaum's arachidic acid).

(6) o2 g., m.p. 66-69° (with stearic acid, at 65-66°).
(¢) o'5 g., m.p. 65-68° (with stearic acid at 65-66°).

(d) 0'7 g., m.p. 60~62° (with palmitic aci o .
stearic acid at %o—.s?g), ( palmitic acid at 55-57° and with

. (¢) 2'5 8., m.p. 54-55° with an equivalent of 270; on crystallis-
ing this from alcohol, ether and acetone consecutively, two crops
of crystals were obtained melting at 58-59° and 50-61°, respectively.
By taking mixed melting points of these with specimens of pure
palmitic, stearic and synthetic heptadecoic (margaric) acids they were
respectively found to be a palmitic-stearic-mixture, and pure palmitic
acid. Fraction III therefore consists of palmitic ester (33 g.), stearic
-ester (4'9 g.) and »-eicosanic ester (3'8 g.).

Fraction IV.—This was further separated into four portions
by refractionation under reduced pressure as shown in Table V. From
the molecular weights and melting points of the acids obtained from
three of the refractionated portions the mixture should consist of
palmitic ester (4°9 g.), stearic (8-4 g.) and n-eicosanic ester (1°2 g.)-

e
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TABLE V.
Fraction No. Vield in grams Titre of ester \M?W! of M.p. of --
s es)gr i ../L,. - a}cﬂq‘l 5

1 29 82 T e

2 40 31-5°

3- 39 * 36:5° _ 28 -

4 11 40-4° 730

Fraction V.—By careful refractionation and hydrolysis this gave
i'5 g. of pure palmitic acid, nearly 1 g. of stearic acid, and a resi%lual
mixture of stearic and z-eicosanic acids from which the latter was
obtained pure (m.p. 73-75°) by crystallisation from acetone. Its com-
position is therefore palmitic ester (1'6 g.), stearic ester (2'7 g.) and »-
eicosanic ester (158 g.).

Fractions VI-VIII constitute a mixture of stearic ester (52 )
and z-eicosanic ester (32°3 g.)- : g

Fraction IX is principally n-eicosanic ester, contaminated with 3
small proportion of lignoceric ester.

Fractions X and XI are undoubtedly mixtures of #-eicosanic and
lignoceric esters, because from the residual fraction XII, an acid
was prepared which after crystallisation from 98 per cent. alcohol
melted at 80-80°5° (unchanged on mixing w1_th pure lignoceric acid
but lowered by 3° on mixing with behenic acid). ’

Detailed composition of the saturated esters (twelve fractions)
summarised in Table VI (grams), shows totals of palmitic ester 14'6,

per cent., stearic 21°g per cent., n-eicosanic 568 per cent. and ligno-
ceric ester 66 per cent.

TABLE VL
Fraction No. Palmitic Stearic n-Eicosanic Lignoceric
1 51 38 0'8
1l 51 51 15 .
oI 33 49 38 .
v 49 84 12
v 16 2:7 15°8 .
Vi .- 35 13°6 .
vIL 14 90 -
viu 03 97
IX 105 A s
X 84 50
XI etn 3'5 1.7
Xxu 1
Total in grams ... 200 301 778 o1
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PREPARATION OF PURE 7-EICOSANIC AND 2-HEPTADECOIC ACIDS.

A specimen of the first named acid was prepared from stearic
acid by the following series of reactions, adopting the methods given
by Adam and Dyer (/.C.5., 1925, 127, 70) and Levene and Taylor
(/. Biol. Chem., 1924, §9, 916):——

»'—9C18H37'CH(COzEt)z——")C]gHm'CI{ (COZ}‘I)Z—%
C;sHsCHCO,H (m.p. 75°)-

n-Heptadecoic acid was prepared also from stearic acid by the usual
method of degrading higher fatty acids as outlined below (Levene and
West, /. Biol. Chem., 1913, 16, 477) :—

C,HyCOH— C,sHuwCHBrCO,H
*‘>C16H33'CH(OH)'COZH——"CmHm'COzH (m.p. 59-60°).

The unsaponifiable matter yields about 30 per cent. of a sterol
melting at 115-120°, which is most probably a mixture, as its alcoholic
solution deposits two distinct types of crystals (short prismatic needles,
and hexagonal plates) as seen under the microscope.

@

SUMMARY.

The seed-kernels of Sapindus trifoliatus fruits contain 44'7 per
cent. of a non-drying fatty oil, the analytical constants of which have
been determined.

R T
Twe

The oil is composed of the glycerides, f)ilmitic (56 per cent.n
stearic (85 per cent.), n-eicosanic (21'9 per, gknt.), lignoceric (2°5 Ei'efk

cent.) and oleic (61°5 per cent.) acids. £ %

The oil is a rich source of n-eicosa&&pg&i@
Department of Organic Chemastry, . e
Indian Institute of Siience,
Bangalore.
[Accepted, 9-8-29.] <t
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