
Indian mustard oil 1s prepared from the seeds of Bynssjra 
juwr.a, I).C., a variety o i  Simpis ~'pv.~ L. (B~nssicn &pa, Koch). 
I t  is known in  India a5 15 and is manufactured in very largc 
quantities in 'dengal in ?;lotor-dl-iven ghannies and also by the solvent 
extraction process. 1t IS l~ rge ly  used for edible purposes and in 
general characteristics reseinbles rape oil, the chief constituent being 
a glyceride of eruclc acid. Litt!e or nothing appears, however, to be 
known about the other acids present or the proportions of the 
acids. 

Hn Table I are given the analytical data for two samples of oil 
examined by us. The one was a sample received from England, it 
had a pale yellow colour but the relatively high acid value 27. 
The second sample was pressed in these laboratories and was a 
sampIe oi  Indian mustard seed grown in Mysore State (grown in 
Vasantapura village ro miles south of Bangalore, in 1922-23). When 
extracted with ether the seeds gave 35.2 per cent. of oil and when 
pressed in n power-driven ghanny gave 30.5 per cent. The oil so 
obtained was heated to rooo and then filtered. It had a pale brown 
colour and a mild taste. Table 1 also gives values found by other 
authorities for Indian mustard oil. 

The  Mysore oil has a high saponification value. The iodine 
value is also high when compared with values obtained by Csossley 
and Le Sueur for oils from Bengal. Its acid value on the other hand 
is quite low. 

In Table I are also given a few constants for the mixed fatty 
acids obtained from the Mysore oil and in Table I I  values given by 
Huber and van de Wielen (Pev. Ess. Oil Rec., 1915, 6, 341) 
showing the variations in the oils from different sources. 



Origin ... ... / ... : H O I I ~ : ~ ~  1 V, i2 .  

. . . . . .  sp. gr. 18.5' 1 a.921z i 0,915.5 1 ;:;;;;;- 
... *a caicolaied to 20' / 1'4739 1 1'4580 / i.iii56 

Acid value . . ... 1 ... 1 7.35 1 
.. Sa.pouiBcation value ... 1 173.2 / 173.3 / 

Iodipe value ... ... i 101.1 / 98 8 / 106-li:i 

.. ... ... ... Unsaponifiable matter 1 1 
BeI~nar value .. ... I ... 

f + f / y  Acids. 
Iodine value ... ... i IOB.4 / . .  ' I "' 

Neutralisation value . / 175.7 1 ... 
... ... Mean molecular weight 317.8 / 

Refractive index calculated 
to 2om ... . L4&3.5 i ... ; ... l.s16t;s 1 1.4674 

1 "'-w-m-- Lp-- 
TABLE 11. 

Vtariatiorts in Secd.i n/td Oi/. ---- 
No. of Volalile 

ofi,in of seed in '2;" I 1 . ' s a p m ~ i t i  ~ i n e  
1 grain per cent, 1 15 / ''K catitm wlitc' wlue 

England ...... 

Sicily ... ... 
Roumaaia ... ... 
Bombay ... .., 

! . ... . ' - I UU.P-..--...* "- 
'Values from Table I. 



TABLE III. 

I Solid acids I Liqoid acids 
~ 

l a  6 

11.40 11 58 la 60 18.42 

Iodine valur: ... . . . I  61.6 65.6 1 123'3 122.8 
"--A<-,--,.-.--"- 

The iodine value and the mean molecular weight of the solid 
acids are high, due to the presence of considerable amounts crf erucic 
acd.  ':'he values for the liquid acids are for the total liquid acids 
obtained by ieoml~iiling liquid acids I and 11. 

The percentage of erucic acid in the solid acids is 86.9 if the 
iodine value ol these acids is due entirely to the presence of erueie 
acid, The solid acids have much the same iodine value and 
molecuiar weight as the solid acids from rape oil. 

EXAMINATION OF LIQUID ACIDS. 

The method adopted was exactly the same as that used for the 
liquid acids from rape oil (p. 6) and the same equations I ,  2 and 3 
were used for purposes of calculation. The results of the examina- 
tion are given in Table IV. It will be noticed that the iodine value 
of the liquid acids from mustard oil is much higher than that for the 
liquid acids of rape oil and that the molecular weight of the same 
acids is relatively low, indicating the presence of less erucic acid in 
the liquid acids from rape oil, 



TABLE i V .  

As thdw w:i% s w ~ i  i l~n l i l  :,s t:) !lw p i ? ~ t y  oi tlw Ii~x:~l~i.iriniilc I I I ~ ! : L ~ : : , Y I  in t h t e  erperi. 
ments, two  fresh delvrmination:. wcro nmic hy m u  of ul: (?'.K.A.) u!! ~ l l i k ~ u i l t  jm!p~ril!ioni of 
liquid acids. T h e w  Raw the pcrccnt:~;;? r ~ i  linolenii. x i t i  a!. :;'7 nu.1 tL.1 

T h e  solid acids wcre not examined in detail ic~r the reasons given 
on 11. 32. T h e  oil was hardened and the acids from tllc completely 
hardened oil were isolated, converted into inethyl esters anti  these 
esters caxfully Iractionated ant1 each fraction emmineti. 

In  artenipting to hydrogenate the saniple of Mysore c d ,  which had 
been alkaii-treated in  order to remove lrec fatly acids, it was bund  
that practically no change had taken piace aiter !n<sing hydrogen 
at 180" in presence of niclcel-kieselguhr catalyst ior 1 2  hours. When 
however thc oil was steam-disti!lect and dried hefore llyclrogenation the 
reduction proceeded smoothly. I t  appears probable that the ailyl 
mustard oil, obtained by steam-distillation, has an inhibiting infiuence 
on the activity of the catalyst. 

The  curve connecting the iodine values and the refractive indices 
of the hardened samples was found to exhibit certain irregularities and 
consequently another set  of determinations was made with a rather 
larger number of samples. In this case alkali.refined oil only was 
used and the difficulty of, hydrogenation overcome by warming the oil 
with one batch of catalyst, filtering and reducing with fresh catalyst, 
the reduction proceeding quite readily. 



I t  is interesting to note the considerable change in iod~ne value 
at the beginning of the hydrogenation and the small corresponding 
change in refractive index. This has been observed before in the case 
of seal oil (TAi.7 Jozr$nn~3 1924, 7, 81). The very marked break in the 
curve at  the iodine value 80 indicates the selective nature of the 
hydrogenation (d. p. 34) and i s  more conspicuous than usual. 
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--me- ---.-* ..-- 
Fsaclim No, ; lhi!iuj: !x<>iut ,,L I V v ? . i ~ t  I t !  

c i c ~ r r u  < '. tqz:ith., 
Per writ. 

. . . ..-- . "  . . . . . . ... . .- 
i i!iU-200 2.56 1 2.8 

Fractions I II arid I V  were refractionated and the results are given 
in Table VII. 

TABLE VII .  

. .----" 
NO. of frnction Boiling point in Weight in 1 Per cent. of 1 degrees C. griims total esters 



O n  cooling to room-temperature (25") it was noticed that fractions 
I and I1  had partia!ly solidified in the fortr, of well-developed plates, 
but that a portion ol each remained liquici. The solids and liquids 
were separated 'oy suction using a very small paper and the products 
examined separately. 

T h e  n~olecular weights of the liquid portions were determined 
from their saponification valucs, and fhe neutralisation equivalents of 
the acids were also determined. The acids were then separated as 
described on p. 40 and practically pure stearic acid melting a t  68.0" and 
an acid melting at 53.5' were isolated. The  lattcr acid had the same 
melting point on further crystallisation and was taken as myristic 
acid. 

T h c  acids flom rcsidue I had a mean molecular weight of 346 and 
after two cryitallisations gave an acid melting at 75'4O. The high 
molecular weight points to the presecce of lignoceric acid. 

'Fable V2II gives the compositmn of the different fractions based 
on (a) the moleculav weight of esters calculated from the saponifica- 
tion values, (6) the neutrdlisation equivalents of the liberated acids, 
and in the case of the middle fractions (c) the titre temperatures of 
the esters and the melting points of the acids. 

The molecular weights calculated trom the saponification values 
of the esters and the neutralisation values of the corresponding esters 
agree quite well, as might be expected with the exception of those for 
residue I. In  this case the neutralisation value of the acids was used 
for purposes of calculating as the esters evidently contained a little 
neutral material, either unsapon;fiable matter from the oil or decom- 
position products from the esters. 

In  calculating the percentage of the diilerent acids small 
corrections have been applied for the loss of ester in the condenser and 
For the small loss on transferring fractions III  and IV to a second 
distilling flask. 

T h e  composition of the mixed hardened acids is shown in Table 
IX together with the composition of the original mixed fatty acids 
deduced from these figures and those on p. 46. In making this 
calculation it was found that the amount of stearic acid which would 
be formed on hydrogenating the quantities of oleic, linolic and 
h o l e n i c  acids given in Table IV would amount to 54.4 per cent. of 
the total hardened acids, whereas only 52 .1  per cent. was found by 
the distillation method. This is evidently an experimental error. I t  
has been shown on p. 45 that the solid acids form 38.3 per cent. of the: 





T A B L E  IX. 

--..-I-&--~~ 

A c i d  acids from acids from 
1iai.dcned oi l  I oripiud 011 

-. - . ............... .. 

iQristic ... ... 1 0.5 / 0.5 

Oleir I ..- ... 
"' I 

Erucic ... ... 1 ... 1 41.5 

whole and contain 86.9 per cent. of erucic acid. From the distillation 
results, the percentages of myristic and lignoceric acids in the solid 
acids are 2.9 a i d  1 . 3  respectively. The balance of 9.9 per cent. is in 
all probability behenic acid since the mean molecular weight of the 
solid acids lies just above 338, the molecular weight of erucic acid. 
I t  is very unlikely that acids of lower molecular weight are present; 9.9 
per cent. of the solid acids corresponds with 3.8 per cent. of the total 
acids and there cannot be more behenic acid than this in the mixed 
acids. T o  obtain 46'3 per cent. of behenic acid in the hardened acids 
it may be calculated that the percentage of erucic acid in the liquid 
acids would have to be 14.7 instead of I 1.8. As this would only raise 
the mean molecular weight from 288.1 to 288.9 the difference is within 
the limit of experimental error. In the table, mean values have been 
adopted and it has been assumed that there is no stearic acid in the 
unhardened fatty acids. 

The  unsaponifiable matter amounting to 1.2 per cent. on the 
weight.of the oil, after three crystallisations from go per cent. alcohol, 
melted a t  142" and corresponds with the sterol found by Windaus and 
Welsch (Bey., 1909, 42,  612) in rape oil. 


