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The  arlevta~ethera pavonina (Einn.) is a moderate sized deciduous 
tree belonging to the order leguminose. It is sometimes known as 
the red-wood tree from the colour of its hard heart-wood. Vernacular 
names are :-Tamil, ani Runduma7zi ; Kanarese, manjetti ; Malayalam, 
manjadi ; Burmese, ~wetgy i  ; Sanskrit, tamra. 

It is found in the Eastern sub-Himalayan tract, the Western Ghats, 
Sylhet, the Andamans and Burma. It bears small, yellow, fragrant 
flowers ; the pods are 4-9 in. long and about 0.5 in. wide, linear and 
curved. They burst on the tree and the two sides coil upon drying ; 
each pod bears ro to 12 shining lenticular seeds which are yellow 
before ripening and finally become bright scarlet and hard. 

T h e  root, bark and leaves are used in India for application to 
swellings and the powdered seeds are prescribed for headache, 
rheumatism and sunstroke. The  flowers and unripe seeds are said to 
be of value in dyeing. T h e  wood is very hard and heavy and is  used 
for building purposes and for making ornaments and furniture. The 
seeds have long been used as weights. C. S. Brown (The Coins of 
India, p. 57)  says, ' The  weight of manjadi (adenanthem pavonina 
seed) about 5 to 6 grains, was used as a basis of one of the coins 
" fanam " in South India long before the sixteenth century.' The 
actual weight is usually stated to be 4 grains. A trial on 50 seeds 
some years old gave an average of o'241 gm. (3-7 grains), but the 
variation between individual seeds was considerable. The weight of 
the majority (86 per cent.) was fairly uniformly distributed between 
the values 0.210 and 0.270 gm. but individuals differed somewhat 
widely, the extremes noticed being 0.128 and 0.299 gm. It appears 
that the adoption of the seeds as weights is not, as might beanticipated, 
owing to their uniformity in size, but because of their hardness and 
smoothness, the usual practice being to select those which are equal in 
weight. 

EXPERIMENTAL. 
The  kernel and the husk are nearly equal in weight and difficult 

to separate. In a preliminary experiment 175 gms. of husk were 



found to onlv a trace of oil when extracted with petroleum ether 
and tl~erefore, subsequently, the whole seeds were crushed and used 
for extraction. The oil had a slightly reddish coiour and a peculiar 
smell. The constants are given in Table I, 

T A B L E  I .  

Oil from the Seeds o f  Adenanthera Pavonina. 

Oil in the kernel ... ... ... Oil in wliole seed ... 
... Wright 01 kernel ... ... Average weight of seed ... 

Refrsctix indcx at fiOD ... ... 
Speafic gravity at 1.5'5' . . . . . .  

... Acid value ... 
Iodine value ... 
Saponification value ... ... 
Unsaponihbie matter ... 
Viscosity (Redwood) ... ... 
Acctyl value ... ... 
Reicherf-Palenske value ... 
Polenalre value ... ... 

Solidiiying point (titw) .. ... ... 
Refractive index at 60' ... ... ... 
Mean molecular weight ... ... ... 
Unsaturated acids ... ... ... 
Mean lnolecular weight of unsaturated acids ... 
Saturated acids . , . ... 
Mean molecular weight ol satnratsd acids ... 
Iodine value of unsaturated acids .. ... 
Hehner value ... ... ... 

... 

... ... 

... 

... 

... 

... 

... ~.. 

... 

... 

... 

... 

... 

Acids. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 28 per cent 

... 14 .. ... 48'7 . 

... 0'24 g. 

... 1'4570 

... 0'9168 

... 0.56 
.. 87.9 
... 181.4 ... 1.4 per cent 
... 188 see. 
... 3'4 
... 1.22 
... 0'24 

... 58-4" 
... 1.4541 ... 301 ... 64 per cent. 
... 2% 
... 36 per cent. 
... 328 
... 111 
... 955 

The iodine value shows that it is a non-drying oil. The low 
saponification value of the oil and the high molecular weight and titrc 
of the mixed fatty acids indicate the presence of an acid with a high 
molecular weight. A second preparation of the oil had a specific 
gravity of o.g157 and an iodine value of only 81. 

Xc/%zLr.-The oil was refined by treatment with 10 per cent. 
sodium hydroxide solution in slight excess of the amount required to 
neutralise the free acid at 70". The  small quantity of soap formed 
was removed by washing with hot water. T h e  oil was dried by heat- 
ing to 110' and agitated for 15 minutes with 5 per cent. of its weight of 
fullers' earth at 70' ; after filtering it had an acid value of 0-08 and was 
colourless, but the odour remained. 



~~dro~.e iznt io~z. -The refined oil was reduced at 180' with 5 per 
cent. nickel kieselguhr catalyst (Cf, I. Indian hast. Sci., 1922 ,  

5, 6 ~ ) .  At regular intervals samples of oil were removed, filtered 
from the catalyst and determinations made of the iodine value and 
refractive index. The last was measured on an Abb6 refractometer at 
a temperature not far removed from 60' and the results calculated to 
600 taking 0'00037 as the change per degree. The results are given 
in Table 11. 

TABLE 11. 

Redation between lodike VaZuzle and Ref~active Index. - 
No. of 

Sample 

Original 

I 

2 

A . l  

A.2 

3 

A.3 

4 

A.4 

5 

A.5 

6 

A.6 - 

W0 
"D 

calculated 
1'4172 + I. V. 

x 1 0 7  

1.4560 

1.4560 

1.4555 

1'4553 

1' 4540 

1.4538 

1.4511 

1.4502 

1'4490 

1'4478 

1,4474 

1,4474 

1'4472 

- 
Difference 

10 

9 

5 

6 

3 

0 

1 

4 

1 

0 

0 

1 

... 
w 

-- 
Time of 

lydrogenation, 
minutes 



The of the curvc ccmnecring iodine value and refractive 
index is vel-y like those for cashew kernel, cotton-seed, luohua 
similar oils ; the refractive index nf the compieteiy hardened oil, 
r.4+7" is however higher than tile value for a normal oil 1.4468, agaill 
illdlcating the presence of an acid of high molecular weight. 

Uzw.pal;zifindZe J4Intrtter.-50 gms. of ?he oil were saponified and 
the soap comp!etely dried and extracted with ether ior 12 hours, 
0.16 gm. of unsaponifiable n~al tcr  being obtained. A portion was 
recrystallised three times and yielded crystals rneiting at 134-5-1350 
corresponding to sitosterol, the sterol being estinated by m&ng the 
insoluble digitonin con~pound and found to comprise 46 per cent. 
of the unsaponifiable matter. The  acetyl derivative was also prepared 
and after four crystallisations melted at  125.5-126' corresponding to 
sitosterol acetate. 

Comjosition of the 02.-The separation of the sazurated and the 
unsaturated acids was effected by a slight variation of Twitchell's 
method ( I ' d .  2%~. Chenz., 1921, 13, 806). The mixed fatty acids 
(5 gms.) freed from unsaponifiable matter were dissolved in 40 c.c. of 
95 per cent. alcohol and heated to boiling. O n  adding 1.5 gms. of 
lead acetate dissolved in 60 C.C. of boiling 95 per cent. alcohol the 
precipitate did not dissolve even on continued boiling. The  solution 
was cooled at  15O for 6 hours when the precipitate was removed, 
washed with alcohol and again treated with roo C.C. of boiling 95 per 
cent. alcohol containing 5 gms. of acetic acid. Contrary to usual 
experience the precipitate did not dissolve completely. Lt was there- 
fore filtered, washed with hot alcohol and decomposed with hydro- 
chloric acid. The liberated acid melted a t  80.3' and had a mean 
molecular weight oi 368 showing it to be lignoccric acid. 

In subsequent separations acetic acid was added with the lead 
acetate and the lead salt insoluble in hot alcohol filtcred and decom- 
posed separately. The iiltrate was treated in the usual way to 
separate the saturated and unsaturated acids, 64 per cent. of the total 
acids being found unsaturated with an iodine value of r r  I .  The 
saturated acids had an iodine value of only 0.3 and were thus practi. 
cally free from unsaturated acids. 

U*zsatumted Acids.-The acids (4 gms.) were treated with slight 
excess of bromine in loo C.C. of dry ether and cooled to on, but 
hexabromide was not formed, showing thc absence of linolenic acid. 
Excess of bromine was removed with sodium thiosulphate and the 
bromides ohtained after washing and drying the solutiorl and evaporat- 
ing the ether. The product was separated into three fractions by 



treatment with petroleum ether (b.p. 40-60'). The first two fractlcns 
were almost pure linoleic Letrahromide as shown in Table 111. 
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 ids biommated, 41115. ... ... ... 1'015 

... ( a )  Insoluble in hot pettoi ... ... 1'005 0'875 

... M. p. aiter cryrtallisation ... ... 1L3.5' / 113" 

Rromm? coutent... ,.. ... ... 530 

(6) Insoiuble at 0" ... ... ... ... I 0.855 

Bromine content ... ... ... 5?7 52'5 

( c j  Soluble at 0" ... ... ... :::I 5 913 

Bromine content ... ... ... / 3 . 0  / 37.4 

... Linoleic tetrabromide ... ... 
... Oleic dibromide ... ... ...I 95.5 .. 
... Total oleic acid ... . . / 76.5 .. j 7 7 6  ,, 

... Total linolric acid .~. ... 23.5 ,, 1 21-4 ,. - -- 1 -  

The mean percentage of oleic acid is thus 77'0 and linoleic acid 
23.0. Calculated from the iodine value of the unsaturated acids 
these percentages are, 76'7 and 23.3 respectively, a good agreement. 

SatvvatEiZ Acid~.--A preliminary examination of the saturated acids 
present was made by reducing 150 gms. of the oil to zero iodine 
value, liberating the free acids and converting into the methyl esters. 
These were fractionally distilled at 8 mm. pressure and determinations 
made of the mean molecular weight, titre of the esters and melting 
points of the acids for each fraction. From these the composition 
could be deduced, but owing to the large amount of stearic acid 
resulting from the reduction of the unsaturated acids, the resolution 
into definite binary mixtures was somewhat uncertain and consequently 
the results are not given in detail. A large quantity of mixed acids 
is now available and this will shortly be examined. 

The first fraction of methyl esters after redistilling, cooling to 18' 
and removal of the solid, gave an ester with a molecular weight of 240, 



from which an acid was obtained melting at 54'. This corresponds 
closely with methyl myristate (M.W. 242 ; acid m.p. 54.O). 

Fifteen other fractions yielded mixtures of the esters of palmitic, 
stearic and lignoceric acid in varying proportions, the final percentage 
composition being as shown in Table IV. This table also gives 
the calculated composition of the original oil making use of the data 
in Tables I and III regarding the quantity and composition of the 
unsaturated acids. 

T A B L E  9V. 

Composition of  Acids from Adenanthera Pavonina OiL 

Acid 

... Myristic ... 
Palmitic ... ... 
stearic ... ... 
Mgnoceric ... ... 
Oleic ... ... 
Linoleic ... ... 

Hardened Oil Original Oil 

The quantity of stearic acid thus found is very small and may well 
be due to experimental error. This acid has not so far been identified 
in the original oil. The most remarkable property of the oil is how- 
ever, the high proportion of lignoceric acid it contains, an amount far 
greater than any hitherto recorded in an oil. Ground-nut oil contains 
only 3 per cent. and beechwood tar paraffin 10 per cent. (Hell, Bey., 
1880, 13, 1713). Other substances with a high content of lignoceric 
acid are sphingomyelin and cerebrosides (13  per cent., Levene, 
1. Biol. Chem., 1913, 15, 362) ; the acid oxidation product of Galician 
paraffin wax (30 per cent., Bergmann, 2. angew. Chem., 1918, 31, 69) 
and carnaubon from ox-kidneys (25 per cent., Rosenheim and Maclean, 
Biochem. I., 1915, 9,  103). 

These are not however, readily obtainable in quantity and thus the 
oil under consideration is perhaps the most convenient known source of 
the acid. The separation is readily performed and it is now possible 
to obtain this formerly somewhat rare material in large quantities. 

lsolatwnof Lignocevic Acid.--The seeds (25 kgms.) were extracted 
with petrol (b.p. loo-120') and the thick, dirty-red oil saponified with 
sodium hydroxide. The soap was decomposed with hydrochloric acid 



Stearin.-On cooling at 15' for some days the oil deposited 
about 10 per cent. of its weight of a solid. I t  was thought that this 
might be a glyceride of lignoceric acid and consequently attempts 
were made to purify it. 

and the mixed fatty acids thoroughly washed. These were either 
filtered directly or after mixing with a small quantity of 88 per cent. 
alcohol. 

After washing with alcohol and one digestion with the same 
solvent hot, almost pure lignoceric acid melting at So0 was obtained, 
the yield from 50 kgms. of seeds being 1.12 kgms., or 2-24 per cent. on 
the weight of seeds and 82 per cent, of the total acid present. 

Parification.--The crude acid began to boil at  235O under 3 mm. 
pressure, but distillation was not easy to conduct owing to the block- 
ing of the side tube by the solid acid. On converting the acid into 
its methyl ester with methyl alcohol containing 3 per cent. of hydro- 
chloric acid and distilling at 3 mm, pressure, the following fractions 
were obtained. 

Fraction 1 L p .  l m m .  / I. p. 1 Weigbl. gmi. 

After pressing on a porous plate a solid was obtained melting at  
34' and with an iodine value of 66. It was insoluble in cold 95 per cent. 
alcohol and readily soluble in ether, petroleum ether, carbon tetra- 
chloride, carbon disulphide, chloroform, ethyl acetate and warm 
acetone. By solution in acetone and precipitation with alcohol a small 
quantity of a tallow-like mass melting at 47-53' was obtained. The 

1 

On hydrolysis, fractions 3 and 4 gave pure lignoceric acid melting 
at 80.5-8r0 after one crystallisation from 95 per cent. alcohol in which 
it is sparingly soluble (7'5 gms. per loo C.C. a t  the boiling point), but 
it may be recrystallised from this solvent. A fairly pure specimen 
melting at 8-81' was obtained in 85 per cent. yield irom the crude 
acid by one crystallisation. The lead salt is only siightly soluble in 
95 per cent. alcohol and this property is useful in separating it from 
the lead salts of acids lower in the series. 

235-240' 

249-245 

53-54.2' 

54-546 

56-57 

565-57 

56-58 I 245-246 

246-250 

residue - 

2'4 

11.3 

30'1 

22 4 

12.9 



iodine value was 33 but  the sapor~ification va!ue 234 did not appear to 
correspond with that oL a glyceride. I t  is probable that the substance 
is a nlixed glyceride containing oleic acid but further identification has 
not so far been possible. 

In concPusion we wish to express our best thanks to Dr. J*  J,, 
Sudboroq+ for advice and assistance. 

I .  The seeds of ArJeznxthern @mik yield about r 4  per cent. of 
an oil which contains 25 pee cent. of lignoceric acid. 

2. The physical constants of the oil, the unsaponifiahle matter 
and the approximate composition of the fatty acids have been deter- 
mined. 
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