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SUMMARY.

I. When manganous sulphate is used as an accelerator in the
hydrolysis of oils by castor-seed .lipase the initial actio~l is very slow
if the oil has been freed from volattle fatty aCIds by alkalI treatment or
steaming or even if it has been heated to 100° for half an hour.

2. The initial rate of hydrolysis may be increased-
(a) by adding about 3 pCI' cent. of acctic acid calculated on the

weight of manganous sulphate to the solution of the latter:
(b) by adding some of the distillate obtained on steam distilling

the crude oil :
(c) by allowing the steamed oil to stand until its acid value

has perceptibly increased;
(d) by grinding the crushed seed with the solution of the

manganous sulphate in part of the water and allowing to stand for
twelve to eighteell hours before adding the oil and the rest of the water.

3. The activity of a lipase preparation may be greatly reduced
by passing. into the oil steam which has been in contact with rubber
tUbing.

PART VII. BXI'BRIMBNTS ON L1PASB UYDROLYSIS WITH A MODIFICATION
Of TANAKA'S FBRMBNT.

With Ittyerah josePlz, K. R. Ranta lyeI', K. R. Narayana Iyer
and S. PalaJziyaJzdy Pillai.

In Part II of this series' it has been stated that experiments with
Tanaka's dry ferment gave low values for percentage hydrolysis.

Experiments have since been made with a new type of lipase
preparation and r;ood results as regards hydrolysis have been obtained,
altljough so far It is doubtful if the glycerine obtaincd is more easily
purified than that obtained by using Nicloux' ferment.

The following is the method adopted for the preparation of the
ferment :-:-A given weight of decorticated castor-seeds IS ground in a
m?rtar WIth tcn times its weight of dilute acetic acid (0'027 N.). The
mtlky emUlsion so obtained is strained through mull cloth in order to
remove aleurone particles and the milky liquid which passes through
the cloth is kept for about one hour in a beaker, the clear liquid is
decanted and the remaining liquid fil tered through paper on a
Bu~hner funnel and finally washed with I'5 parts of water and
weighed. .

• This Journal, 1919.2, 250.
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In the first preparation from 30 grams of crushed seed 25 grams
of ferment and 10 grams of coarse residue were obtained. Thus
4 grams of castor-seeds correspond with 3·3 grarns of ferment and
6 grams witl1 4·95 graIns.

T\vo prelin1inary experiments on hydrolysing cotton-seed oil with
this ferment without the addition of an activator were made and the
results are given in Table V. In each experiment 100 cc. of the oil
and 36 cc. of water \vere llsed. A further set of experiments was made
in order to ascertain the number of hours stirri11g necessary to pre
vent a separation of the emlllsioll when stirring was stopped. The
results are given .ill Table V.

TABLE V.

Experi,nC1tt..\" 01t splitting- cotton-seed oil with the new ferment.

100 grams of oil, 36 cc. of water and no activator were used.
Temperature, 24-280.

Ferment Percentage hydrolysis after hours
Stirrin~No" of corresponding
stoppe' .Experiment with grams j I 1

I I

after
8 f 24 42 48of castor..seed 1 4 I

l
""""-l\Iil""~"""""'''''''''olI·...,,,,,,._,,*,,._,,,,,.",,,,,,.tw,.,,,,, "'''"''''__'4f>~'''_"_,,, ........,-""""_>., .....~$~'_.__ .<IJfjotJil'___...........

II

Nl 4 19·7 ... ... 71"8 89·1 95·0 ...'

N2 6 26·4 ... 87·8 92~2 99-5 ...
P48 6 Zg·g 49·3 68"4 83·0 .... 86"S 1 hour.
P49 6 31'6 53·6 69-5 86·0 ... 93-6 48 hours.
P50 6 28·9 53'7 66"5 84·3 ...

J
87·'1 8

J'
PSI 6 24·1 50'S 66·2 86·7 ...

~
86-1 28 J'

PS2 6 I 27'1 53·8 83'6 85·6 .... 89"0 4 I)

I
i-,--

EXPERIMENT P76.-A larger scale experiment was tried using
4·5 kilos of oil. To prepare the fer~ent 225 gram~ of cas~or-seeds were
ground in an iron edge runne~mIll and the? r{llx~d wlth 2250 ee. of
0'027 N. acetic acid. After filterIng and washIng wIth 660 cc. of water
335 grams of ferment were obtained. This ferment was add~d to .the
4'S kilos of oil and 1620 grams of water and the

o
whole stIrredl~a

glazed earthenware jar at a temperature of 24-28. The followIng
values were obtained :-

Hours I

Percentage hydrolysis.... 32 .5

88

90'6~
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It will be noted that the hydrolysis proceeds rapidly within the firs1
fifteen hours, but afterwards the rate decreases.

The fatty acids and glycerine liquor were separated as describec
under Experiment No. 120 in Part I I. I The weight of tIle fatty acic
layer corresponded with 9r-o of the weight of the oil taken, anc
the volllme of glycerine liquor was 13°0 ec. WIlen evaporated uncle]
reduced pressure 244 cc. of crude glycerille were obtained which gav~

the following numbers on analysis :---

TABLE VI.

Glycerine (roN'! 1£xperi1l1e1tt P76.

Crz/de l?'e/£neti.
Free acidity - 0·055 0·049 per cent_
Ash = 0.083 0·°43 "Residue at 160°, = 2-25 1'98 "Glycerol l)y

acetin method = 87'0 9 1 -6 "
These values, especially the ash content, com-pare favourabl)

with the crude glycerine obtained by the Nicloux' ferment in Experi
ment No. 120 (loc. cit,).

When diluted to 500 cc. purified 'by treatn1ent with aluminiun
sulphate (7'5 ce. of a 5 per cent, solution) and the11 with bariun
hydroxide and finally concentrated under reduced pressure a yello~

product was obtained which, on analysis, gave the numbers given ir
COltlmn 2 of Table VI.

The same ferment has been tried with pUllua seed oil (Calophyllu'l'
14?ig-htitl-'Jzu'J'z, Wall,) and using a quantity of fern1ent correspondin~
with 4 grams of castor-seed for eacll roo graIns of oil the refined oi
gave percentage numbers as follows :--

Hours
Percentage hydrolysis ...

I 5 24 48
24-35 42- 67 77-9 2 89-97·

Another series of experiments was made with hongay oi
(Po,zg-amia glabra, Vent.) with the ferment prepared by the methoc
described on p. 126, and also with the same ferment after it had beer
kept for twenty-four hours at different temperatures. The results
are given in Table VI I.

1 Ibid., 258,



129

TABLE VII.

Splitting of hongay oil by new ferment.

Oil used == 100 grams. Water = 40 cc. No activator. Acid
value of oil = 2"'9 ce. Saponification value:::: 34·4 CC", Ferment
used corresponded with 5 grams of castor-seed.

- '" u

i

No. of Ternperature in
Percentage hydrolysis after hours

f1~xperiment
Ferment degrees

\
Centigrade 1

I

3 20 I 24 j 48

,--

H.1a Fresh 22-28 14'7 ... 68'9. 70"6 89'0

RIb Do. do. 17'2 .... 76'9 79-5 94'S

R2a Do, do. 7"7 11-6 25-1 27'5 39'1

R2b Do. do. 8-3 13-0 25-2 26'S 36'3

H.3a !)o. do. 15-6 24·5 47'4 51-3 61-6

R3b Do. do. 17'3 25-S 55'S' 59-3 71-1

R4 Do. 29-31 IS-3 32-5 56-6 1 61·1 76-5

RSa After 24 bours 22-28 9'S 13-1 19-3 21-0 26'S
at 00

R5b Do. do. 9-4 12-2 19'4 21-7 27-3

R6a Do. do- 18-2 24-2 42'5
1

45·2 53-9

Rob 1)0. do, 18'1 25·4 45"1 i 47'3 53-0

!-t7et 1)0. 29-31 18"4 24"4 31-8 1 35-7 36'3

R7b Do. do. 19-8 26-3 33-2 1 35-6 37'7

R&z After 24 hours 22-28 7-3 lOa::! 15'7 IS-S I 22-5

at 22..·28° 1
j

Rab !po. do. 6'9 9-4 16-4 17·9 ! 22-6
\ 1

RHa I 1)0. do. 14·6 21'6 i 39-7 41-0 I 56'0
I

1 IR9b I Do. do_ 16"7 I 22-5
j

41-8 43-2 50'S

RIOa I After 24 hours 29-31 10'8
I

14-8 \ 14-81- 15-0 I 16-8

I at 30°
I

I \

I
I I

R10b I)o. do, 7-4 \ 13-3 13-3 1 13'6 17-8
!

In Experiments R2a and 2b the stirring had stopped between the
third and twentieth hours and the emulsion had broken.

In Table VIII are given the results obtained with ground-nut
oil and in Table IX results obtained with Illipe oil.

1 After nineteen noursl
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TABLE VIII.

splitting- of ground-nut oil by new ferment.

100 grams of oil, 36 c~. of :vater and no accelerator. Acid value
of oil = 3-48 cc. SaponIfication value = 34- 2 7 cc. Tenlperature,
24-280 •

4

5

3
s
e

e

Percentage hydrolysis after hours
No. of Ferment equal to Remarks

gxperiment gram of seed
1 I 4 I 9

I

24
I

28
I

48

P53 ! 5 25·8 478 63'7 80-1 84'S 92°8 In Nos. 54-56, 1·
PS4 I 5 + 3 23'0 49'1 65'2 90°0 94"5 101·0 grams of fresh fer
P55 2'5 + 3 11°8 29'3 43'0 70'9 76'8 86·5 ment equal to
PS6 I 2·5 + 3 15·0 32"1 45-2 74'0 79·0 88°0 grams of seed wa
P57 5 21'1 43-4 55-6 71-5 73-6 85'3 added after th
PS8 I 5 20°1 43'4 57-S 77°3 78-5 79°6 ninth hour_
FS9 5 23-1 45'1 57'6 75-6 80'S 93'7 In Nos_ 59-62 and 6
P60 5 + 2'5 23'1 49'1 57'2 80·4 81-3 91-4 fresh ferm ent equi
P6l 2 + 2-5 15·3 29-2 36'4 54'1 5S-1 69'0 valen t to 2'5 gram.
P62 2 + 2'5 14'2 26'7 31-1 53"1 59-6 68'2 of seed were intro
P63 5 29"$ 51"4 63'0 85'S 89"7 99'0 duced after th
PM 5 + 2-5 28'6 52-9 70-7 92'S 97"3 100-0 eighth hour.
P6S 2-5 16'2 34"0 45"0 59'2 64"6 74-4
P66 2·5 19'9 34-7 45-4 60-S 64-1 71"3

l'-

TABLE IX,

splitting of lilipe oil (Bassia longifolia, Linn.) oy the new ferment.

100 grams of oil, 36 ee, of water and no accelerator. Acid value
of oil = 2'42 cc. Saponification value = 34'25 ee.

o
d
d

No_of IFerment equal to

..... q".

Percentage hydrolysis after hours I RemarksExperiment gram of seed
1

J
4

f
9 I 24 I 28 I 48

)

P67 5 124
-
6 33"4 , .. 75"4 84-6 96"3

P6S 5 25'6 33'7 , .. 75-3 SO'S 92"0

P69 5 +2"5 22-9 28"0 43'9" 87"5 , ..
1 99-0 In 69-74 fresh fer

rnent equivalent t
P70 5 +2-5 21-S 27-1 33'01 83-1 ...

1
97

.
0 2"5 grams of see

P71 2'5+2'5
was added at the en

IS-S 17"3 22"81 70-0 , .. 84-S of 8-5 hours_

P72 2"5+2'5 14'6 16-4 18"31 67'1 ... SSr6

P73 2-5 14-8 16-5 20·9 24"8 ... 29'2

P74 2'5 13-7 16-7 18w9 23·4 ... 30·5

, 1 Afte~ .8-5 hours.
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4. With oils such as cotton-seed and illipe it is not necessary
to stir during the whole course of the hydrolysis.

S. As with other preparations the rate of hydrolysis increases
with the amount of ferment used, and ferment corresponding with five
or six grams of seed per 100 grams of oil usually gives good results.

6. Addition of half the ferment at the beginning of the experi
ment and the other hpJ£ after eight or ten hours does not give such good
results.

7. Additio11 of ferment equal to five gramso£ seed at the
beginning and a further addition of fresh ferment equivalent to 2- 5
grams of seed after eight or ten hours increases the rate of hydrolysis to
a slight extent.

8. The glycerine liquors on the whole appear to be slightly
better than those obtained where Nicloux' ferment is used.
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