
MOi:lUA OiL. 

By J. J. Sudborouglt, H. E. Watso1Z a1zd D. V. Chandorkar. 

I. INTRODUCTION. 

Four species of Bassia yielding oil-bearing seeds are known In 

I ndia, viz. :-

BassiaJatifolia, Roxb., the true Mohua or illupei. 
Bassia lO'Jtgifolia, Linn., the ippi or illipi of South India. 
Bassia malabarica, Bedd., the att-illupei of the Western Ghats. 
Bassia butyracece, Roxb., the Indian butter tree or Phulwara. 

Bassia butyracece, Roxb., grows in the United Provinces and in 
the sub-Himalayan districts. The tree is deciduous and when mature 
is about 70 feet high with a short trunk and rounded crown, and is 
found between sea level and I5,000 feet altitude. Its leaves are 
fairly long, 33 x £5 cm. and are crowded near the, ends of the 
branches, as with th~ other species of Bassia. The fruit measures 
25 x I7 mm., is ovoid, smooth, green and fleshy and contains I to 3 
seeds each I2 to 25 mm. long and weighing 5 grams.. They contain 
on the average 49 per cent. of fat or 60 to 65 per cent. in the kernels, 
the average weight of which is 4 grams. This fat is slightly harder 
than ghee, is white in colour and is pressed and used in India under 
the name of ' Phulwar'. It is an important foodstuff in the North· 
West Provinces and is frequently adulterated with Kokum butter 
(Garcinia purpu-rea, Roxb.) and Mohua fat (Bassi a latifolia, Roxb.) 

The oil is stated to contain no glycerides of stearic acid and is 
therefore presumably a mixture of glycerides of oleic and palmitic 
acids I • 

Bassia 100z,gifolia, Linn., grows in South India, including southern 
parts of the Bombay Presidency, and in Ceylonand.is frequently cultivat­
ed. It is found at sea level and at altitudes up to 4,000 feet and attains 
a height of 50 feet. Its leaves are 10 to 12'5 x 4 cm. and are glubrescent 
and lanceolate at both ends and the fruit 2'5 x 3'5 cm. The fruit usually 
is obliquely ovoid and when young velvety, it contains I to 2 or 
occasionally 3 to 4 seeds, which are a little longer and less rounded 
than those of Bassz'a latifolia. The yield of fat is similar to that from 
latifolia and the fat has a yellowish green colour and is difficult to 
distinguish from the latifolia fat. The seeds are imported into 
England and France and the fat used for candle making and also in 
chocolate factories. In India it is used for edible purposes, for: burn-

:1 Menon, J. Soc. Cilem. Ind., 1910, 29, ~429. 



ing and also for soap manufacture. The poonac or cake is poisonous 
and is used as a manure and also in India as an unguent and for 
washing hair. 

Bassia malabarica, Bedd., is a variety of longifolia and grows on 
the Western Ghats from Kanara to Travancore and also in the 
Himalayas, where it is found up to an altitude of 4,000 feet. 

BASSIA LATIFOLIA (MOHUA). 

Bassia latifolia, Roxb., the true Mohua, is found in Central India, 
viz.: the Central Provinces, the northern parts of the Botnbay Presi­
dency, the Nizam's Dominions and especially in Bengal. The tree 
attains a height of 50 feet and is found from sea level up to an altitude 
of 4,000 feet. It has a short trunk with a rounded crown and its 
branches are many and spreading. Its leaves measure 13 x 8 centi­
metres, and, as in the case of the other species of Bassia, are crowded 
at the ends of the branches. The tree is deciduous and loses its 
leaves in December and the new chocolate-brown foliage appears ,in 
January to be followed in February by the flowers with their powerful 
characteristic odour. The cream-coloured fleshy corollas fall in the 
early hours of the morning and are collected. In many districts these 
are removed before falling but allowing the pistil to remain so that it 
may ripen to a fruit. These corollas are rich in fermentable sugars 
and are largely used for making country spirit. The fruits are ready 
in June or July and are collected, the seeds removed and stored. The 
fruit is ovoid, fleshy and green; it measures 3 to 5 centimeters in 
length, weighs about 3 grams and contains from 1 to 4 seeds, which 
are z'5 to 3'5 centimetres long and elongated and pointed in shape. 
One seed weighs on an average 0'64 gram and the kernel constitutes 
72 per cent. of the weight of the seed. 

The oil content is SO to 55 per cent. of the weight of the kernel 
or 35 to 40 per cent. of the weight of the fruit. I The fat is semi-solid 
at the ordinary temperature and has a decided yellow colour, 
characteristic odour and unpleasant taste, but becomes colourless in 
contact with air. It is used for edible purposes after refining and also 
for the manufacture of soap and candles and in India is also used 
medicinally, for example, for the treatment of skin diseases. 

The press cake is poisonolls owing to the presence of saponins 
and hence can be used for manurial purposes only or occasionally in 
India as an emetic. 

During recent years the seeds have been exported to Europe and 
Table I gives the exports for the years 19II-IZ to 1920-21. 

1 Fritsch. Fabrication et raffinage des huiles vegetales, 1914, 12th edn. 495 



TABLE I. 

Exports of 1110hua Seads. 

Year Weight in tons Value in £ 
-_._-----'-----------------------

1911·12 

1912·13 

1913·14 

1914·15 

1915·16 

1916·17 

1917·18 

1918·19 

1919·20 

1920·21 

39,756 

13,293 

33,299 

7,437 

4,216 

42,400 

1 

2,211 

5,061 

392,350 

142,913 

363,434 

50,670 

2,437 

26,480 

16 

48,438 

84,832 

The sharp fall in price in 1915 was due to the inability to export 
and the small demand for the seed in I ndia. By 19 I 9 the price was 
higher than in 19II-14 largely owing to the increased local demands 
for the seed both for edible purposes and also for the manufacture of 
soap and candles. A t the present time the seed is not only pressed 
in country ghannies but also in hydraulic presses in Berar and in 
Anderson expellers in Gujerat. 

Table II gives the distribution of the exported seed. Before the 
war, Germany, Belgium and France were the chief importers, but 
during the past four years the major· portion of the exports have gone 
to the United Kingdom. 

Table III gives analytical data for Mohua Oil and also for oil 
from the other three species of Bassia. I t will be noted that such 
constants as specific gravity, melting point, saponification value, iodine 
value and viscosity vary appreciably for different samples of Mohua 
Oil, and that the melting point is, as a rule, below that of either of the 
other two varieties. 

According to some authorities the saturated fatty acids consist 
mainly of palmic acid, but according to Menon as much· as 13 to 25 
per cent. of stearic acid may be present. I 

1 Cf. Br~ll. Im/J .. lnst., 1911, 9, 231. 
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TABLE II. 

DistributiOJz of Exports of Mohua Seed. 

Cotlntry to which 
E~ported 

U 

B 

F 

nited Kingdom 

elgiu1l1 

ranee 

taly 

~ermany G 

H 011 and 

... 

... 

... 

... 

... 

1911-12 1912-13 1913-14 1914-1.5 

--.. -----. 

Tons Tons Tons Tons 

._._--,---- ._-----_._. 

... 303 ... . .. 5,312 

... 7,325 3,055 4,439 750 

... 3,178 

I 
153 424 900 

... 800 ... . .. 300 

... 27,099 

I 
9,352 28,383 

I 
174 

. .. 150 731 50 ... 
I 

U. REFINING. 

101.5-16 

-----
Tons 

851 

'" 

3,364 

.. . 

... 

." 

The chief impur~ties in the oil are small particles of seed, colouring 
matter from the hard shell covering the seed, free fatty acids and small 
amounts of saponin. 

The mechanically suspended impurities are usually removed by 
keeping the oil warm, as it solidifies on cooling below 30°, allowing the 
impurities to settle and then decanting the clear oil. In some cases, 
the oil is filtered with the aid of a filter press as it comes from the 
hydraulic press. One sample of oil filtered in this way was found to 
contain fine floating particles, which did not settle on keeping and 
which imparted a turbid appearance to the oil. When filtered through 
paper the sample was quite clear, indicating that a finer cloth should 
have been used in the press. 

Another method adopted in the industry is to agitate the hot oil 
with salt solution for about an hour by blowing live steam into the 
mixture when much of the colouring matter and the suspended impuri­
ties settle with the aqueous layer leaving a much clearer oil. The 
bitter taste due to saponin is also removed by this process. 

For removing the free fatty acids we have used caustic soda solu­
tions varying in concentration from-Io to 33 per cent. In the earlier 
experiments the more concentrated solution was used. The oil was 
heated to about 70° and slightly more than the requisite amount of the 



TABLE III. 
A-nalytical data for the ods from different species of Bassia. 

i 
I 
I 
! M.P. 

100 : degrees Saponifi-
SPECIES DIOO cation i Centi-

I grade value 

B. but;'racece 0'8970 ! 39 190'8 
'" \ Do. 0'8924 43-51 19Hi .. , 

B. laNfolia, Bengal "'j 0'8975 24:5 18-1'0 
Do. do. ... ) 0'8962 26'0 192'6 
Do. lIIadras. ::: I 0'8981 25'0 I 191'8 
Do. do. 0'8970 ! 26'5 190'9 
Do. do. 0'8964 

, 29'0 
, 

187'4 , 
Do. N.W. Pray. 0'8969 ; 23'0 189'5 ... . 
Do. C.P. 0'8971 24'0 188'S 
Do. Calcutta ... 0'8943 25'5 193'2 
Do. Bombav ... 0'8980 24'0 190'5 
Do. Mauritius 1 0'8610 ... 196'2 
Do. C.P. 
Do. 
Do. C.P. 
Do. do. 
Do. do. 

B. longifolia 
Do. 
Do. 
Do. Madras 
Do. do. 
Do. do. 

B. malabarica 

... ! 

"'1 . .. : 
. "0 

1. D iS 'S 
U·S 

? . 1. 

0'8576 

0'870 
0'862 

0'8586 

0'8566 

0'864 
0'861 
0'8930 

47'5 

26-29 
42 

32 

! 196 5 
188-190 

189'8 
194'4, 
18S'3 
185'6 

188'2 
202'7 
198'2 
195'3 
18S 

II J. Soc. Chern. Ind., 1898, 17, 9£'3. 
3 J. Soc. Che11l. Ind., 1910, 29, 1429. 
4 Bull. Imp. itlst., 1913, 11,568. 
• Zt'itsch. l11lal. Chem., 1894,33,547. 

I 
I 
I 
i 

! 

Iodine 
value 

42'1 
41'2 
62'1 
64'9 
67'9 
58'5 
58'5 
63'5 
63'0 
58'6 
53'4 
52'6 
<;9'5 
50'4 
57'6 
76'8 
61'5 
58'2 
58'0 
50'1 
54'8 
60'0 
60'0 
63'6 

I I lnsol?-.I I Viscosity Reichert, ble aClds lU _ 40· ' and un nsapo Sees. at Observer liD ,Meissl I 'fi-, nifiable ; ,sapol11 -
; ! able I 

1400 F. 

! ' 

0'44 94'9 I 1'25 95'1 I 
0'44 95'0 I ... ... , ... ... I 

I ... . .. , 

I 
94'7 .. , i .. , ... . . .. ... 

0'88 ... .. , ... ... 95'3 
1'35 . . 940 
1'6 
0'2 94'2 
1'0 86'7 
0'9 96'4 

1'75 

3'6 87'4 
2'4 95'5 

1'35 

... 
2'2 
... . .. .., 
... 
... 
... 
' .. .. . 
. .. 

0'29 

2'27 
2'0 
1'7 

2'2 
2'1 
1'4 

2'55 

1'4581 I 
1'4552 i 

I . .. 
1'4605 

I ... 
... 
." 

I 

.. . 

... 

... 
1'4610 I . .. ! .. 
14605 I ! 1'4580 

: ... ! 
.1 ... : 
:1'459-1'461' 

I I 

I . 
\1-459-1'461j 

6 D10'O 
IS'S 

110'4 
... 
97'1 
93'8 
96'9 

107'0 
100'6 
93'9 
96'7 
90'4 
96'9 
. .. 

I Crossley and Le Sueur.2 
Menon. 3 

Crossley and Le Sueur. 2 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

Imperial Institute. 4 

i . Th.s paper . 
! Menon." I Imperial Institute. 7 

I do. 
do. 

94:0 do. 
93'7 

De Negri and Fabris. 5 

Imperial Institute. B 

do. 
do. 

94'0 Menon. 3 

7 Bull. Imp. Illst. 1911, 9, 230. 
8 Ibid., 231. 
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caustic soda solution required to neutralise the free fatty acids, as 
ascertained from the acid value, was gradually added whilst the oil 
was kept well stirred. The mixture was then heated to a higher 
temperature when vigorous frothing occurred and the soap rose to the 
surface. The heating was continued until much of the water was 
evaporated and the soap floated on the top. It was then allowed to 
cool a little and the oil separated from the soap by straining through a 
cloth. The oil was washed with hot water to free it from soap and 
finally steamed for four to eight hours and dried at 120°. 

By this process the colour of the oil was much improved and most 
of the free fatty acids were removed, but the soap tended to form an 
emulsion with the oil and hence washing with water was sometimes 
found very troublesome. 

Experiments were also tried with the same concentration of alkali, 
but the temperature was kept at 70-800 and the soap allowed to 
settle. It was then strained and the oil washed with hot water, 
steamed and dried. 

A defect which was noticed when concentrated solutions of alkali 
were used in the case of oils like cocoanut and mohua, which form 
cold process soaps, is that the concentrated alkali saponifies part of the 
oil before the whole of the free fatty acids are neutralised, and the oil 
so refined has an appreciable acid value although sufficient alkali was 
added to remove all the free acids. 

In the later experiments a 10 per cent. sodio.m hydroxide solution 
was used and was slowly added while the oil was maintained at a 
temperature of 700 and kept well stirred. The stirring was continued 
for about an hour after the addition of the alkali was completed, the 
temperature being kept between 70 and 80°. After 0'5 to I hour the 
soap had settled and the oil was then strained through cloth and 
finally heated to 1400 when a small amount of soap remaining in the 
oil rose to the top. In many of the earlier experiments, in spite of 
washing and steaming, the last wash water gave a red colouration with 
phenolphthalein· indicating the presence of traces of soap. The oil was 
therefore mixed with 3 per cent. of dry fullers' earth, stirred for an 
hour at 60-700, then allowed to settle and the oil filtered. In treating 
with fullers' earth it was noticed that the oil remained cloudy even 
after standing for some time and the subsequent filtration was slow 
owing to the fine particles of earth blocking up the pores of the paper. 
This difficulty was obviated oy adding 2 per cent. of plaster of paris 
and a little water just before the stirring was stopped. The fullers' 
earth coagulated quickly, settled at the bottom and the subsequent 
filtration was rapid. 
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The loss in the refining experiments was about 20 per cent. when 
oils with acid values 10-13 were used; but working on a larger scale 
this value would probably be rather less. 

A water-white oil was obtained by treating the oil, refined as 
described above, with I per cent. of a vegetable decolorising charcoal, 
e.g. carbrox. The oil was well stirred with the charcoal for half an 
hour at 60 to 70°, the charcoal allowed to settle and the oil 
filtered. 

Deodorisation was affected by treating the oil with steam super­
heated to 220-240° under a pressure of 110-145 mm. for one hour, 
the temperature of the oil being maintained at 110-120°. 

Table IV gives the results of a few experiments made with 10 per 
cent. sodium hydroxide solution. 

No, of Experi­
ment 

TABLE IV. 

Refining of Mohua Oil. 

Weight of 
oil in 

I 
I, Weight of 
I ACId value of refined oil 

oj 1 in grams 
-_ .... __ .. __ ..... _._-- -_ ...... _._----_ ... _-, .... - ............... _--'---

Hl 

B2 

B3 

1,815 

4,000 

4,800 

I 
10'9 1,488 

3,230 

3,903 

Percentage loss 

18'1 

19'3 

18'7 

Ill. HYDROLYSIS OF MOHUA OIL BY CASTOR-SEED LIPASE. 

Experiments have been made on hydrolysing Mohua oil by 
means of the washed lipase preparation described in this Journal I at 
both 25° and 37°. The results are given in Tables V and VI. 

Notes OJZ the hydrolytic (!xperimen.ts.-Experiments C3 and C4 
show that ferment equivalent to five grams of seed gives results as 
good as those obtained with four grams of crushed seed and the 
necessary amount of activator. 

Experiments Cs to CI 2 on the rate of hydrolysis at two different 
temperatures show that there is no special advantage in using the 
higher temperature (37°). The percentage hydrolysis for the first four 

1 1922, 8, 126. 



TABLE V. 
Hydrolysis of crude lWohua oil witlt "washed preparations of ferment. 

IOO grams of oil a1Zd 40 ce. of water i,l each experiment. --_.,------,------.--------------_._-- -------
Tempera- I Ferment 

ture in used cor­
degrees I r~~ponded 

Centigrade I ~'Ith seed 

No, of 
Experi­

ment 

-----1--
C1 i 

C2 

C3 

C4 

C5 

C(i 

C7 

CR 

C10 

Cll 

C12 

C13 

I 111 grams 

25 

25 5 

25 

25 5 

37 5 

25 5 

3i 

25 5 

3i 7 

25 i 

37 

25 

25 

25 

Percentage hydrolysis after hOUTS 

1 4 21 24 32 

22'!:1 39'2 82', 

25'0 .lIN, SS 0 

3:,tl 60'S ~5·~j !!t,'5 

43'0 66'S ~2'~ iJP~ 

30'3 45 :3 6-"'2 EG', 

:H'4o 46'S tiS'4 1\1.;'4 

::0'9 4V'6 ';::'5 

12'~ 23"7 4~'" 

:'I'ti 59'3 ;4-s ib'!! 

:~H 49-0 }'!F~' hi"4 

26'3 42'3 t;;":! 73'H 

10'5 3:N 5:;'f) (;0'4 

:t1'~ H4'S S:;:·s 

3tH> SO'6 s..""-''; 

48 

w'o 

RE:.IARKS 

I 
i 1 Crushed seeds were used as ferment : J and acetic add a'> activator, 

9!N; • The ferment was filtered by means of 
ttl cloth, the aqt:eou5 liq\lOf removed but 

9f:)' 5 ; j the ft"rment not washed. 

1):>'0 

55-U 

; \, Th" ierment was washed with 150 cc. 
J of wutcr per 1(.\) g-rams of seed, 

I 

~ ) 
1- do, do. 

, ; 

") 
I 
~- do, do. 
I 

, J 

t 1"l"i~~1 \\·~~'!t~· l>~u_~ t()f \\"a~hing' \\-as [tOO 
. J \: ... ~. Ih.tf 100 gr .. : ~~',:-, o! s\.'t:'lL 

1\.ltal \\'ah:'f \!_~t:d h1!' \\'a~hit~~ \\"1\$ 
~ 5~\H ~:L. pt:r In~l ~r .. ~~:s ~'f ~ccd. 

CIS 15 S I :,0'0 86-0 1>1;'4 . I _ I __ 

. CHi w.\s a larger seal'" experiment wilDg -1.000 gralU,; of oil ~,~ 25'" and using ferment COIT"~PQm!:!ll( witi1 ::;ii\1 :~r.ml·' llf ~",-,l("'!l'i KLilllS pe: 
100 ~rnm<; of oil). The pe:rt:t'tltag:¢ bydwlysi:lllf!er I.>:'\" hOIl;-" w"" ;:!'{i .mll ~Ih"l' tW<'::l:Y-Q:lC hm.l:" \Y,?', 

00 



hours is greater at 37° than at 25°, but afterwards the hydrolysis at 
the higher temperature diminishes so that at the end of twenty-four 
hours the results are practically the same at the two temperatures. The 
diminution in the activity at the higher temperature after four hours 
may be due to the increased activity of proteolytic enzymes leading to 
a diminution of the concentration of the lipase. 

It is possible that it might be an advantage to keep the 
temperature at 37° for the first four hours and then to let it fall to 25°. 

Experiments C I 3 to C I 5 show that an increase in the ratio ferment: 
oil produces more rapid hydrolysis. 

With a temperature of 25° it is necessary to stir for the first four 
hours only, as at the end of that time the mass is so pasty that even 
when unstirred there is no tendency for the emulsion to break. At 
37°, on the other hand, continuous stirring is necessary. 

Experiments G9, IO, 13. r 4 show that the use of iron when pre­
paring the ferment tends to poison the catalyst. This is extremely well 
shown by a comparison of Experiments G13 and 14 with GIS and 16, 
as in the former experiments the main ferment mass was centrifuged 
using iron wire gauze to hold the cloth in position, whereas in 
Experiments G 15 and 16 a portion of the same ferment was separated 
by means of suction on a Buchner funnel with a layer of cloth. In 
Experiments GI8-29 the centrifuge was well tinned and no iron or 
copper gauze was used, and the ferment was found to be as active as 
when filtered by means of cloth and a porcelain Buchner funnel. The 
process of preparation was also rapid provided the centrifuge was 
stopped just before washing and the pasty ferment and wash water 
mixed with the aid of a spatula. 

Experiments C I 6 and G28 were conducted on a larger scale and 
the fatty acids and glycerine isolated. 

In CI6 the layer of fatty acids obtained by breaking the emulsion 
with sulphuric acid at 80° and subsequent washing with hot water 
weighed 3,600 grams corresponding with 90 per cent. of the weight of 
the oil used. 

The lower glycerine layer was treated with barium hydroxide to 
remove sulphuric acid and then with aluminium sulphate as described 
in an earlier paper I and finally with barium hydroxide to remove the 
aluminium sulphate. The dilute liquor was then concentrated under 
reduced pressure and gave 190 grams of concentrated liquor, which 
gave the following numbers on analysis. 

'l 'fhis Journal, 1919,2, 260 



No. of 
Experi­

ment 

Gl 
("? 
.r~ 

G3 
(~'1 

(}S 

G6 
(;7 
G8 
G9 }! 
GlO I 

G1Sr 
(,,14 .. 
G:15) I 
G16 ' , 

G17 

Gl!$ ). 
G19 f 

G22 } 
G23 

G24 } 
G25 : 

G26 } 
G27 

G~8 

GZ9 

to 

PREPARATION OF FERMEN1' 

Weight of 
decorti· 

cated 
seeds in 
grams 

6 
G 

fl 
(' .) 

H 
R 

240 

158 

112 

50 

100 

100 

(:'7 

180 

cc. oP I \V atel" l1~ed 
acetic Ifor washing 
acid! ce. 

60 100 
flO WO 

60 100 
60 JOI) 

SO 112 
80 112 

2,000 Not w(l~hed 

1.500 :HJO 

1,1$0 :1'111 

500 300 

1,000 370 

1,000 22.') 

1)01) ISO 

1,800 41)0 

I 

I 

I 

Gmms of 
f(;!rment 
obtained 

7'5" 
7'5 

,'3 
7-:; 

!J'l 
[j'l 
455" 

:mH+ f I 
'1 : 
( 

I 
10i .~ 

I, 

7$$ 

135 -f I! 
.1 

124 { ! 

If" -75 fer-
I ment 
I' + 13 oily I 

\ layer I 
I I 

ferment I 

I{ 210+ ; 
j11' 5 of oil Y! 

I l .. , I 

'TABLE 
Hydrolysis of Mohua Oil 

Grams 
of oil 

takenO 

1O0 
100 

100 
100 

100 
100 

2,f)OO 
100 
100 
100 
JOO 

100 
100 
100 

100 
100 

100 

100 
100 
100 

lOn 
100 

2,900 

100 

! 

Grnms 
of 

ferment 
used 

,'5 
7'5 

7'3 
7'3 

9'1 
n'l 
438 

15'2 
7 
7 
7 

i 
i 
7 

n 
H 

7'9 

7'9 
9'5 
9'5 

7'S 
7·g 

203 

7 

Equiva-
lent , 

'weight of I 
seed in 
grams : 

I 

6 
f) 

Fj 

G 

8 
8 

231 
8 
G 
6 
Ii 

.5 

6 
6 

6 

6 
6 
6 

(-; 

6 

ce. of 
water 
used 

33 
33 

33 
S:, 

33 
33 

1,000 
33 
33 
33 
nn .1.' 

:;:; 
33 
31 

25 

33 
33 

33 

33 
33 
33 

33 
3:1 

174 
\ 1,000 

6 33 

1 Concentratioll of acetic acid _ 1'6 grams per litre. 
" The ferment for Experiments Gl to G8 was !leparated by suction on a Buchner funnel. 
" Nineteen grams of coa.rse aleurone particles. 

means of It centrifuge lined oJ The ferment for Experiments G9 to G17 wa..'1 separated by 
with iron wire gauze and doth. 



VI. 
'With washed ferment. 

I PERCENTAGE HYDROLYSIS AFTER HOURSj' 

Tempera- I 
ture in \ I I 

degrees I' , 

Centigrade 5 18 24 48: 

18-25 
18-25 

18-25 
J8-25 

20-25 
20-25 
18-22 
18-22 
20-25 
20-25 
20-25 

20-25 
20-25 
20-2S 

20-25 

25-30 
2$-30 

22-28 

22-28 
24-30 
24-30 

22-29 

22-29 

I 

25'1 
25'1 

34'0 
36'3 

50-7 
49-6 

29'4 
29'0 
32'2 

31-!; 
53'4 
53-5 

27"4 

45'S 

42'3 

41-6 
55'7 
5J'4 

!is'3 
6S-2 

26'9 
27'3 

51'0 
52'5 

79-7 
80'0 
85'3 
84'1 
43'1 
42'2 
40'7 

43'7 
90-2 
fJO-S 

27"5 

81-9 
82-3 

85-6 

84-2 
85-2 
87'5 

90-1 

89-9 

26'9 
26'8 

65-6 
67'2 

82'3 
83-0 
93:1 
91'S 
45'9 
44-7 
47-S 

411'9 
!l6'6 
95'0 

28'9 

88-1 
89-0 

91-7 
94-2 

93'0 

91-0 

90'3 
91'2 

94-7 
97-3 

101'0 

45-9 
44-7 
47-4 

48'3 
100-3 
100'7 

28-5 

90'3 
90"7 

96-8 

95-6 
97-8 

96'5 

REMARKS ON EXPERlllIENTS 

1 'fhe ferment was allowed to 
remain on the filter paper for twenty­
four hours after washing and then 
used. 

r The ferment was in contact with 
I water for about two hours during 

1 the washing and was llsed immedi­
atelyafterwards. 

{ Filtration of the ferment took 
nearly seven hours_ 

'l'ime reqtlired for centrifuging the 
ferment was 3-5 hours. 

In Experiments 15 and 16 a por­
tion of 300 cc. of the ferment before it 
was centrifuged wa~ removed and 
fil tered and washed 011 a Buchner 
funnel using cloth similar to that 
used in the centrifuge_ After wash­
in with 50 cc, of water it gave thirty­
five grams of ferment. 

III }~xperiment 17 the ferment used 
was some which passed through the 
cloth of the centriftlge and collected 
011 the outer jacket. 

In Experiments 18 and 19, thirteen 
minutes only were required for centri­
fuging and washing the ferment_ 

In Experiments 22 and 33, 1'3 hours 
were required for centrifuging and 
washing_ 

I The milky emulsion obtained 
a.fter straining through cloth was 
kept for two hours and formed three 
distinct layers-Cal oily layer, (b) clea.r 
aqueous layer, and (e) sediment. 
Experiment 26 was made with the 
sediment and 27 with the:: oily layer_ 

One hour required for centrifuging 
and washing. 

Portion of the same preparation of 
ferment as used in Experiment 28_ 

" The ferment for Experiments G18 to G29 was sepa.ra.ted in a tinned copper centrifuge 
and a cloth but no iron wire gauze was used_ 

.. Saponification value - ::14'4 cc, of 0-1 N, alkali and acid value - 1-94 ce_ 



TABLE VII. 

Lipase glycerine Twitchell glycerine ~ 

Free alkali •.. 

Total ash 

'1'otal combined alkali as Nap 

Total residues at 1600 ••• 

Glycerol by the acetin method 

Nil 

0'22 

81'0 

0'04 

1'05 

2'35 

Hence total glycerine = 154 grams'or 3'8 per cent. on the weight 
of the oil. The middle layer also contained glycerine. This was 
washed three times with hot water and gave r,150 cc. of dilute solution 
which was found to contain roo grams of glycerine so that the total 
glycerine yield = 6' 35 per cen t. 

IV. HYDROGENATION OF MOfiUA OIL. 

For hardening purposes the alkali refined oil was employed, as 
when the crude oil was hardened the products usually had a green tint 
due to the formation of nickel salts from the free fatty acids present in 
the crude oil. 

The catalysts used were of the three types A, Band C described 
in an earlier p~per2 :-

A. Catalyst prepared by hea.ting a concentrated solution of 
nickel nitrate and cane sugar. 

B. Catalyst obtained by precipitating nickel carbonate, wash­
ing, drying, heating to drive off carbon dioxide and finally reducing 
with hydrogen. 

C. A nickel-keiselguhr catalyst prepared by precipitating 
nickel carbonate on kieselguhr, washing, drying and reducing directly 
in a current of hydrogen at 280-300° for two hours. 

As in previous experiments. catalyst C was found to be the most 
efficient and convenient. . 

'- This Journal, 1919, 2, 264. 2 This Journal, 1922, 6, 61·62. 



With a catalyst of type A it was found that the same ;,ample 
could be used for fifty-two hours without appreciable deterioration. 

In preparing catalysts of type B care is required in heating 
the carbonate, as if too high a temperature is used, the subsequent 
reduction is difficult and the product is not active. 

The results obtained <'lre given in Table VIII, in which are also 
given the refractive indices of the hardened samples. The curve 
representing the relation between iocline values and refractive indices 
has already been given. I 

TABLE VIII. 

M 0 IIlf;\ 0 I L. 

Rdatiolt bd'w('('J1 !odilll' V(t!lfI'S am? /?t(ntclitl(' hldiers of 
/!ardt1lfd samp/('s. 

n!;(}' cnkn-
Nu, of Iodine Vilh1t: 1IM1 ' T) 

Difference Timeiu 
Samplt, Winkler n 1(\(('(1 1'4470 + minutefl 

i 
() bst:rvI,c! r. V, 10-1 

Original oil 5!}'$ 1'4$3.1 .\'4530 +$ 
el, 54'0 1'4525 1'4$24 +1 
<:5 53'0 1'4524 1'45:!:l +1 
A2 52'! 1'452(; 1'4522 +4 
<:7 5Z'() 1'452:; bl.'i2'~ +1 
(;10 52'0 ['4:;:10 j'4S22 +4 
Clfl 52'0 1-4$2:) 1-4S:I~ +7 
A3 SO'Z 14525 1-4520 ,t S 
1'12 4U-.1 J-4527 l'4SW +1; 15 
CH '17'0 1'4,'i I!J 1'4,'i17 +2 
Al 4':;'2 \- (1515 1-4;;15 (j 

en 4Z-() 1',151! 1'4.'il~ +2 
Cl:l :,s':\ ! ',\5()~) !'-1;;Oii +1 
c:n :iX-;1 1'4507 I !'4S0H -1 
B:l 'l[)';\ I' ·1.~OI; 1'!;;05 +1 2h 
Lll :,;')'0 ), 1511.'; l'·\;;(i5 0 
C2~ ;14 '0 !"l[)()S 1'·1.'10,1 +1 
C12 ;;2' .'i 1'45()S l'1.1O:; +2 
H3a :m':~ 1'45fJ(! J',l,'illO 0 1.5 
CIS :~(J'I! !'<\son H5nU 0 
C2·1 :!l'O j'44lHi 1'4-1:14 +2 
C:6 :NII j"H!lS !'44H4 +1 
ll.'! 22':\ I "H!JI 1'44DZ -1 
B4 17'!{ 1'4·tH!) H<lKH +1 ;;0 
CHI 17-0 1'441:16 1-41~\7 -1 
H.5 JZ'!I l'44RI !'4·if-i:l + I 40 
C2fi lO'U j'44H:l !'44Kl +2 
gG 10-;1 1'·147H !'4l80 --I 50 
C2!1 !J-I j'4Hl2 l'447!.J +3 
Hi S-() 1'4475 ['4475 0 GO 
HH 4.'4 1-447:1 )'447·1 -I 70 
Im 3'7 1'4473 1'4474 -1 00 

O'() l'447C1 

1 ibid" p, 51, figure 1. 
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V. HYDROGENATION OF THE FATTY ACIDS FR.OM MOIIUA OIL. 

A sample of fatty acids obtained by splitting the oil with castor­
seed lipase and containing about 10 per cent. of unsaponified glyce­
rides was used for the experiments together with a nickel-kieselguhr 
catalyst. 

The colour of the hardened fatty acids was always found to be 
green owing to the formation of nickel soap, but the colour was readily 
removed by treatment with warm hydrochloric acid_ 

The activity of the catalyst Was also impaired after about 
eight hours at 1800 as shown in ·the series of experiments given in 
Table IX. The original titre of the fatty acids was 43° and in each 
experiment the same catalyst was used. At the end of eight hours the 
catalyst had changed from black to light grey. 

TABLE IX_ 

Reduction of Mohua fatty acids. 

, 
No. of Experi- Grams of fatty Time in -:t:emperature I Per cent. of Titre of 

ment acids hours In d~grees I nickel used product CentIgrade 

I I 

1 200 2 150-160 0'5 51° 

2 100 2 150-160 1-0 55· 

3 100 2 150-160 1-0 50° 

4 100 2 150-160 I 1-0 450 

I 

VI. GHEE SUBSTITUTES FROM MonUA OIL. 

The best results were obtained by hardening the alkali refined oil 
for twenty to thirty minutes at 150-160° using a nickel-kieselguhr 
catalyst and about o' 5 to 0'6 grams of nickel per 100 grams of oil. The 
product so obtained was deodorised by means of superheated steam 
as given in Table X. The deodorised oil was mixed with 10 to 15 
per cent. of high quality natural ghee in order to impart a ghee odour 
and taste. The mixture was warmed, well stirred and allowed to cool 
when the product was found to have a grain rather finer than that of 
natural ghee. 
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Such a product kept for several weeks, but when kept for a long 
time in .stoppered bottles. the ghee. odour disappeared and was replaced 
by ilJ?- Olly ?dour. ~r~cbc~l cookmg tests m,,!-de with it proved that it 
was ImpossIble to dlstmgUlsh between matenals fried in natural ghee 
and in the ghee substitute. 

Table X gives the results of distillations conducted under reduced 
pressure. 

TABLE X. 

Deodorisation of Mohzta Oil and hardened MohuCt Oil under 
reduced pressure. 

-'0 
No.of Ot:i 'l'empera-

Experi- Cfl~ Nature of oil ture of 
ment 80: steam 0:-

'" C!J 
- '-" .... -------.-.--.-~.-.- .. ------.-.--.• 

C9 1100 Crude oil 2400 

CI0 100 HardenedMohua 230·40° 

C 11 100 

C12 183 

CIS 150 i 

C14 

CIS 

CIG 

400 

400
1. 

200 

do. 

do. 

do. 

do. 

do. 

do. 

CI7 200 Ground-nut oil. 

2S0-400 

230° 

210-230° 

210·230° 

2100 

210·220° 

200° 

B 1 740 HardcnedMohua 340-360° 

i 
I 

Temperature 
of oil 

1200 

120" 

120·130° 

120·120° 

. 100-120° 

100-120° 

200-250° 

Time 
in 

hours 

2 

1 

1 

1 

1'5 

1 

1 

1 

Pressure 
REMARKS in mm. 

145 150 

155-185 No smell. 

110-145 No smell. 

215-245 Smell not very ap­
preciable. 

79-90 There was very 

105-135 

75 

102 

165 

) 

faint smell but 
the oil contained 
a small amount 
of catalyst, 

I These had prac­t ticallyno smell. 

) 

450 White,odourless. 

VII. CANDLE STEARIN FROM MOnDA OIL. 

The hardened fatty acids can be obtained from Mohua oil by two 
methods-

(a) Hardening the oil as described in Section IV and then 
splitting the hardened oil by Twitchell's reagent or by some other 
process. 

(b) Splitting the oil by the lipase process and then hardening 
free fatty acids. 

3 
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As already stated the second method has the great disadvantage 
that during the hardening of the fatty acids the catalyst quickly loses 
its activity, hence for commercial purposes the former is the better 
method. 

The colour of the hardened fatty acids prepared by either of the 
above methods is distinctly yellow, but on distillation under reduced 
pressure with superheated steam perfectly white products are obtained. 
The steam used for this purpose was superheated to 3400 and the 
flask with the fatty acids kept in an air bath at 2400. The distilled 
fatty acids had a solidifying point 56-580. 

The residue left in the flask was appreciable and had a green 
colour and a pasty consistency. 

No. of 

TABLE XI. 

Distillation of hardmed fatty acids from Mohua Oil with 
superheated steam. 

I 

Method of ; Tempera- Grams of Grams of Grams of 
~perilDent preparation I ture of acids taken distillate residue REMARKS 

steam 

------. 
I 

1 a I 3500 100 76 19 White. 

2 b I 3500 188 129 52 Pale yellow _ 

3 b I 3400 183 
I 

.0. 

I 

24 ... 
4 b I 3400 200 I ... 26 \ Pale yellow _ 

! LV. 13'4. 
I I 

VlIl. SOAP MATERIAL. 

A mixture of 80 per cent. Mohua oil and 20 per cent. cocoanut 
fOil gives a good cold process 'soap which lathers freely and is 
moderately hard. 

For boiled soaps Mohua oil is a substitute for tallow and the 
ardened oil would be a still better substitute. 
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IX. GENERAL SUMMARY. 

1. Crude. Mohua oils' with acid values below 13 are readily 
refined by alkali treatment, but the loss is appreciable, about 18 per 
cent., owing to the retention of part of the oil by the soap formed. 

2. The refined oil can be rendered water white and odourless by 
treatment with a decolorising vegetable charcoal and with superheated 
steam under diminished pressure. 

3. The oil is readily hydrolysed by means of lipase preparations 
and good yields of fatty acids can be isolated. One advantage the oil 
possesses is that at a temperature of 25° stirring can be stopped after 
the first four hours of splitting. 

4. The oil can be hardened by means of hydrogen and a nickel­
kieselguhr catalyst. The reduction products, provided an alkali 
refined oil is used, are practically colourless. The type of curve 
obtained by plotting the refractive indices against the iodine values 
of the hardened samples indicates that the composition of the oil 
resembles that of cotton-seed and hence contains glycerides of stearic, 
oleic and palmitic acid, I and as its iodine value is low probably 
contains no linolic or linolenic acids. 

5. The hardening of the free' fatty acids from Mohua oil is 
rendered difficult by the formation of nickel soaps and the destruction 
·of the activity of the catalyst. 

6. A ghee substitute is readily obtained by mixing deodorised 
oil hardened to a suitable consistency with 20 per cent. of high grade 
natural ghee. 

7. The hardened oils or hardened fatty acids form valuable 
materials for candle and soap manufacture. 

In conclusion, we have to thank Messrs. V. Gogte and Syed 
Basherodien for assistance in connection with some of the experi­
ments. 

Departnzmt of Gmeral a1ul Or[fa1zic Chemistry, 

1 Cf. p. 3. 
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