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It has been clearly recognised by several investigators that
the diastase of raw grain is differentiated from that of germinated
grain by its inability to liquefy starch paste, and by the fact that,
whilst the optimum temperature of the action of the latter lies
between 50° and 55° C., that of the former is between 45" and
50°C.

The eonversion product of the action of ungerminated barley
diastase on starch has recently been examined by J. L. Baker.®
According to this author, the liquefaction of 3 per cent. starch
paste is effected in about 3 hours by the use of diastase prepared
from a quantity of barley equal to that of starch used; also, at the
end of 20 hours the reducing power of the solution is R,y 60.11
and the iodine reaction is still blue. He also investigated the
action of barley diastase on soluble starch at 50°C. and found that
the saccharification proceeded very rapidly, and that the hydroly-
sis was practically complete in 2 hours, the reducing power being
R 60 to 65 at the end of that time. The iodine reaction of the
solution was still blue at 24 hours, and violet at 96 hours.  Baker
obtained, as the conversion product, maltose and a dextrin which
gave a blue colouration with iodine and was hydrolysed very

* J. L. Baker, Jour, Chem, Soc., 1902, p 1177—p 1155,
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40 Y. Tanaka :

slowly by barley diastase, producing maltose and a small gquantity
of glucose.  He has proposed to call this dextrin «-amylodextrin.

The writer has recently met with a diastase in the ungermi-
nated seeds of glutinous millet (Japanese: mochi-awa)—Setaria
italica Kth.  The diastase differs markedly from that of ungerminat-
ed barley. Its hydrolytic action takes place most energetically at
50°—355 €., while the optimum temperature for barley diastase
is 45 —50'C. It is capable of liquefying 3 per cent. starch paste
in 20—30 minutes using diastase prepared from a quantity of
glutinous millet equal to that of starch used, while in the case
of barley diastase the liquefaction of starch paste occurs in about
3 hours.  This diastase differs moreover from barley diastase in
carrving the hydrolysis of starch paste further until no more
iodine colouration is produced, the final product being maltose
and achroodextrin,  The diastase has a strong liquelfying power
and therefore it saccharifies starch paste and soluble starch with
equal rapidity.

In the intermediate stages of the hydrolysis, a dextrin was
iolated which was coloured red by iodine and very slowly hydro-
lysed by millet diastase. This dextrin is probably a special kind
of ervthrodextrin.  Erythrodextrin  and achroodextrin were also
detected in the intermediate product. [ also investigated the
action of millet diastase on the starches of glutinous variety®
which are coloured red by iodine solution. In these cases the
liquefaction of the paste took place more readily than in the case
of potato starch paste but the saccharification proceeded more
slowly.

The same diastase can also be extracted from other cereals
having small grains, that is, Japanese kibi—Panicom miliaceum

* ¥V Tauaka, this jour. Vol, IV, No. 2, 15—20,
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L., Common millet (Japanese: wrachi-awa), ete., but since the
investigations of the diastase of glutinous millet have been more

fully carried out I shall deseribe chiefly the results obtained with
the latter.

Experimental.
I'he Optimum Temperature,

56 grams. of an air<dried potato starch (30 grams. as dry
matter) were gelatinised with 75 c.c. of water and hydrolysed for
T howrs with 25 e.e. of millet extract (extract from 5 grams, of
glutinous millet), working at temperatures inercasing from 45° to

5 C. The resulting solutions were boiled and in each case the
volume after cooling was made up to 100 c.c. and tested. The
comparative results may be seen in the following table: —

T " Number of c.e. of the saccharified solution reamired
S s to reduce 20 cc. of Fehling solution.
45" IR
50° G
55° tird
6O? 8t

6(5° | 145

This shows that the optimum temperature of the action
of the diastase is 50°—55°C., the temperature being higher than
that of translocation diastase and equal to that of seerction diastase.
Several repetitions of the experiment confirmed the above
results,
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Action of Millet Driastuse on Starch Paste,

(n). Saccharifying and Liquefying Powers of the Diastase.

The following experiment was undertaken to obtain some
knowledge of the nature of millet diastase.

About 60 grams. of pure potato starch were mixed with 300
c.c. of water and then gelatinised with 1700 c.c. of boiling water.
The starch paste was heated on the water bath to ensure complete
gelatinisation.  After cooling it to 58 C., millet diastase solution
prepared by Lintner's method from 50 grams. of glutinous millet
was added, by which the temperature was lowered to about 35°C.
At this temperature the sacchavification was carried out and the
maltose produced was determined at intervals; the solid matters
in 100 c.c. of the saccharified solution, calculated from solution
density, varied from 2'75 grams. to 2°80 grams. The resalt was
as follows: —

—

Time of | Grayu of wnltosein | 16ding wenction.
h’dﬁw. 100 ce. of sacchs- :.B;ct'::_n lri:h a suall quan- - Reaction with excess of
hours. rified solution. | tity of iodine solution, iodine solution.
1 | 0% Blue Eluish Viol-t
2 | 035 ” "
3 (050 o Red
4 | 070 " .
5 088 Violet "
() 1405 Red "
i 1*19 .. "
S 130 Pink &
5 9 146 o Pink
10 1°60 " "
11 172 None None
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In this experiment the starch paste was completely liquefied
in about 30 minutes. According to Baker's investigations barley
diastase hydrolyses starch paste with ease and a reducing power
Ris of 5870 is reached in two hours, but the liquefaction of
paste occurs in 3 hours and even at the end of 20 hours, the
iodine reaction is blue. My experiment which was carried out in
conditions analogous to Baker's showed:

That the saccharifying power of millet diastase is
weaker than that of barley diastase, but that the liquefying
power of the former is considerably stronger than that of
the latter;

That a-amylodextrin  which was proposed by Baker as the
name of the dextrin produced by the action of barley diastase
on starch and which gives a pure blue colouration with iodine
and exhibits resistance to the action of barley diastase, is not
probably produced in the case of millet diastase, because a body
giving blue iodine colouration is rapidly converted into dex-
trins which are coloured red by iodine and the blue iodine
colouration completely vanishes in 4—35 hours;

That millet diastase readily converts starch paste and
soluble starch chiefly to a dextrin which is coloured red
by iodine and is very slowly hydrolysed by millet
diastase,

(b). Isolation of the Substances formed hy Hydrolysis.

In order to isolate ‘he bodies produced, the hydrolysis of
starch paste by the precipitated diastase of glutinous millet was
carried out in precisely the same way as in the foregoing experi-
ment. The hydrolysis was allowed to proceed until the iodine
reaction had completely vanished; the resulting solution was then
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evaporated to a thin syrup, and boiled with one litre of 95 per
cent, aleohol for 30 minutes under a reflux condenser. The
separated dextrin was dissolved in a small quantity of water and
reprecipitated with 95 per cent. aleohol; the same operation was
repeated several times,

The dextrin thus prepared was readily soluble in water and
not precipitated by baryta water; its aqueous solution gave no
colour with iodine and it had a specific rotatory power of [ # Jouse
=+202°8, and a very slight reducing power. These results
clearly show that the substance is achroodextrin. From the
alcoholic solution, a sugar was obtained which had a specific
rotatory  power of [@] p,0=+130"2 at 20°C. and a reducing
power of Ry =0890. When it was treated with phenylhydrazine
acctate, phenylmaltosazone was formed which separated from the
cold solution in the yellow erystallive form. The sugar under
examination was consequently maltose, From these facts, it is
very manifest that the final products of the hydrolysis wholly
consist of maltose and achroodextrin.

Another attempt was made to isolate bodies produced in the
intermediate stages of hydrolysis.  For this purpose the duration
of hydrolysis was limited to 6 hours, at the end of which time
the conversion product showed a pure red eclouration with fodine.
The saccharine liquid was evaporated to a syrup, poured into a
large quantity of hot alcohol and boiled for 30 minutes under a
reflux condenser.  From the aleoholic solution 1 obtained a sugar
having a specific rotatory power of [#]enw=+13736 and a
reducing power of Ry =992, It yielded a pure maltosazone.
Thus the sugar formed during the hydrolysis was wholly maltose.

The precipitated dextrin was further purified by successive
treatments with aleohol and dried over sulphuric acid. The
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dextrin was obtained as a white amorphous powder, readily
soluble in hot water, and its aqueous solution gave a pure red
colouration with iodine. It had a specific rotatory power varying
between [ # ]pe=+1996—+201"5, and a reducing power of
Ry =1'25. From these results the dextrin appears to be erythro-
dextrin, but the peculiarities that the greater part of the dextrin
was readily precipitated by a small quantity of baryta water and
that the dextrin was hydrolysed by millet diastase more slowly
than the erythrodextrin, show that the essential part of the
dextrin is probably not erythrodextrin, although a small quantity
of the latter seems to be contained in it.  Achroodextrin was also
detected in the above precipitated dextrin. To an aqueous
solution of the above dextrin was added a large excess of
saturated baryta water, by which the dextrin producing iodine
colouration was entirely precipitated. The clear solution obtained
by filtration gave a white turbidity on the addition of a
proper quantity of aleohol, which suggests the presence of achroo-
dextrin

From these investigations, it will be seen that, the inter-
mediate product of the hydrolysis contains achroodextrin, erythro-
dextrin and another dextrin which is coloured red by iodine and
is probably more complex than erythrodextrin.  For the sake of
convenience, the name of e-crythrodextrin is proposed by the
writer for this new dextrin,

- Erythrodextrin,

As has been pointed out above, the erude e-erythrodextrin,
isolated from the conversion product after 6 hour's saccharifica-
tion, contains erythrodextrin and achroodextrin in small quantities.
Since the separation of a-erythrodextrin from these dextrins in
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the pure state was troublesome, I was obliged to carry out my
investigations with the crude e-erythrodextrin,
At first, the respective behaviours of crude a-erythrodextrin

and erythrodextrin towards baryta water were determined accord-
ing to Moreau's instructions’. Two ec.c. of the one per cent.

solution of each of the dextrins were mixed with the caleulated
amounts of water and of the saturated baryta water (sp. gr. 1'027)
in corked test tubes, the volume of the mixture in each tube being
10 c.e.  The mixture was allowed to stand for 24 hours and the
supernatant clear solution was examined with jodine solution after
acidifying with acetic acid. The result was as follows: —

Crude a-erythrodextrin. _
Dextrin | Watar. | Baryta —_— e —— . -
solution. water. Stute of lodine State of Todine
L6 " oo | miztare after| T8¢ ““"",":,I | |mistare after| SEAECRS
24 hours. filtrates, 24 hours. filtrates.
(1) 8 70 10 Very slight Very slight
ppt. - ppt. -
(2) 2 60 1 20 ppt. Pink A little ppt. »
(4 2 | 50 30 4 t A
(% 2 14 3 . x Pink
(6) 2 LAl +0 .
() & 3 4 5 : ¥

The apparent quantities of precipitates in (2)—(7) in the
case of a-erythrodextrin are nearly equal and the differences of
the iodine red colourations of the supernatant solutions contained
in (2)-(7) are hardly recognisable; while in the case of erythro-
dextrin, the quantities of the precipitates increase from (2) to (7)

1 I, Morean, Wochenschrift fiir Brauerei, Ne. 3 & Nr. 4 1005,
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gradually and the iodine red colouration decreases in intensity
from (2) to (7). From these it may be supposed that the greater
part of erude a-erythrodextrin is precipitated by 2 e.c. of baryta
water, while that of erythrodextrin by 3+4. c.c. or more of the same
reagent, and that e-erythrodextrin therefore is not identical with
erythrodextrin, but is a substance having probably a greater mole-
cular weight than the latter. It is, however, probable from the
above table that the crude w-erythrodextrin contains a small
quantity of common erythrodextrin, and that the quantity of the

latter increases as the hydrolysis proceeds.

Further, 1 tried to compare the actions of millet diastase on
a-erythrodextrin and erythrodextrin, The results may be seen
from the following table which shows the hydrolytie products of
100 e.c. of 5 per cent. dextrin solution by the diastase precipitated
from 6 grams, of glutinous millet at 50°—55C. respectively:—

m— — —

Time of Crude -qu;ndum Erythrodexstrin.

n lmri- l' Maltose pl:dnmd. lodine :mm Maltose produced. | Jodine reaction.
10 | — Red. — Pink
15 — e - Slight Pink
20 -— -~ 141 grs. | No reaction
30 — | Pink — "
8 3 088 gr. " - "

-

Thus, a-erythrodextrin exhibits a much greater resistance
to the action of millet diastase than erythrodextrin.
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Action of Millet Diastase on Soluble Starch.

Sixty grams, reckoned as dry substance, of soluble potato
starch were dissolved in 2000 c.c. of boiling water and after cool-
ing the solution to 55°C., the precipitated diastase from 50 grms.
of glutinous millet was added and the whole was then kept at a

temperature of 50° to 55°C. The following table shows the
quantities of maltose determined at intervals: —

e ——

D

Time of | Grms, of waltose in Todine reaction.
h.'d;l:: in | 100 ;.: :" :ﬂm ﬁ .E:?ﬁtﬁ? mﬂ;r

I 0-29 Blue Violet

2 041 1 Red

J 0-56 . y

1 072 ) :

b 085 Violet .

6 100 Red ¢

The iodine reactions completely vanished in 10—11 hours
when the saccharified solution contained 1°71 grms. of maltose
in 100 c.e. of the solution. The comparison of this table with
that in the case of potato starch paste shows no marked difference
between them. The identity of the hydrolytic sctions of millet
diastase on starch paste and soluble starch was further ascertained
by using millet extract instead of precipitated diastase. Six grms,
each of potato starch and soluble potato starch were boiled with
200 c.c. of water respectively. The mixture was then cooled to

— o —— ——  —— - -
. ¥
. f
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55°C. and the necessary quantity of millet extract (40 grms. of
glutinous millet in 200 e.c. of water) was added and saccharified at

50°—55°C, for 90 minutes. The following table gives the com-
parative results of the experiment, necessary corrections being
made for the reducing power of the millet extract: —

Starch Extract used. Maltose produced.

Starch paste 150 c.c. 078 grms.
Solable , Starch 1560 cc. o8,
Starch paste J00  ec. W .
Soluble Starch 300 e )

I have found, on examination, that the hydrolysis product of
soluble starch by millet diastase is quite the same as that in the
case of starch paste.

The equality of the action of the millet diastase on both
starch paste and soluble starch is an interesting fact which is not
met with in barley diastase at all, and is probably the necessary
consequence of the nature of millet diastase which has a strong
power of liquefaction and a weak power of saccharification.

Action of Millet Diastase on Starch of Glutinous Variety,

As was previously shown by the writer in this journal,®
starches may be classed as common and glatinous varieties, dif-
ferentiated chiefly by their iodine reactions, the former being co-
loured blue and the latter red, and the conversion product of
starches of the glutinous variety by malt diastase contains a greater
amount of dextrin and less of maltose than in the case of starches
of the common variety.

# Y. Tonaka, this Journal, Vol IV, No. 2, 1529,
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Now, the starch of glutinous millet which is one of the
glutinous variety, was hydrolysed by millet diastase. 1000 c.e.
of a paste containing about 3 per cent. of glutinous millet starch
were hydrolysed with the precipitated millet diastase from 25
grmz. of glutinous millet at 55°C. for 5 hours. The paste was
liquefied in 15 minutes and the final result was as follows:

—

—— e —

e ——

Time of hydrolysis Grws of Maltose in 100 |
& . of saecharified | loline resction.
hours. slation.
I
. Red
2
—— Red
3 028 Red

e — -

Comparing the result with that in the case of potato starch it
may be seen that the hydrolytic product of starch paste of this
kind by millet diastase contains 2 much smaller quantity of mal-
tose, hut the liquefaction of the paste oceurs more rapidly,

The Combined Action of Millet and Barley Diastases,

From the foregoing investigations, it may be seen that the
diastase contained in glutinous millet is not identical with the
diastase in ungerminated barley which slowly liquefies starch
paste and rapidly saccharifies the same: that 15, millet diastase
exerts a rapid liquefying action and a slow saccharifying action on
starch paste. This is rendered more obvious when millet diastase is
mixed with barley diastase and their combined action which is
very vigorous, is ascertained. Two experiments were made with
the following results,
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(a) About 4 grms. of potato starch were gelatinised with 150
c.c. of water and the hydrolysis with the precipitated diastase was
carried out at 55°C. for one hour, and tested : —

e e

- | Maltose Titme of
Disstare added. produced. iquetaction.
(i) Diastase from & gros. of barley 250 gruns. 3 hours
(i) Tiastase from 5 grms. of glutinous willet L om . 30 minutes
Diastase from 25 grws. of bacley + Diastase |
(5) frow 23 grms, of glutinous willet R - 40 minutes

-

———

———

(b) About 4 grms. of glutinous millet starch were gelatinised
with 100 e.e. of water and the hydrolysis with the precipitated
diastase was carried out at 55 C. for 5 hours, and tested: —

i, i

e ——

\ Miltose Time of
Diastase added. l produced. | hquefaction.
= S .
(i) Diastase from & grms. of barley 50 grne. | 3 hours
(i) Diastase from § grios. of glutinous i ljet | o8 . | 15 winutes
Ihastase from 25 grms. of barley + Dastase 27 . ot huiaintion

() prom 25 grins. of glutinous willed

- ——

Summary,

1. The optimun temperature for hydrolysis with millet
diastase is higher than that of the barley diastase, being about
H0"—55" C.

2. The hydrolysing action of millet diastase differs from
those of barley and other cereals: it liquefies the starch paste to
soluble starch very rapidly, and hydrelyses the latter successively
to dextrins with the simultanecus formation of a comparatively
small amount of maltose until no other dextrin than achroo-
dextrin remains. Sinee the diastase has a strong liquefying hut

T —ii, il —
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weak =accharifying power, it acts on stareh paste and soluble
starch yielding equal amounts of maltose at equal intervals.

3. The final product of the hydrolysis of starch paste or
soluble starch hy millet diastase consists only of maltose and
achroodextrin; erythrodextrin and a-erythrodextrin are produced
in the intermediate stages. a-erythrodextrin is probably more
complex than erythrodextrin, and is coloured red by iodine and
very slowly saccharified by millet diastase.

1. The willet diastase liquefies stareh paste of the glutinous

variety more rapidly but saccharifies it more slowly than the
common starch paste.

2. The combined action of millet and barley diastases on

starch paste is more vigorous and produces a much greater amount
of maltose than that of either diastase alone.

Uet., 1907.
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Nitro-colouring Matters derived
from Fukugiflavin.

By

E. 15, Aswakashi,

+

The writer lately prepared new nitro-colouring matters from
fukugiflavin.®* Nitrating it direet with fuming nitric acid,
concentrated nitrie acid, or with a mixture of sulphuric and
nitric acids has not given a good result; while converting it first
into its sulphonie acid and then treating the latter with nitric acid
has proved satisfactory.

Hence the writer has made experiments by changing severally
the quantities of both the acids and also the method of procedure,
and has obtained products of a different nature. Among them
the following two, for which he proposes the names Nitrofukugidavin
and Nitrofukugiflavin (i respectively, are especially noteworthy as
useful nitro-colouring matters.

Nitrofukugiflacin,

10 parts of fukugiflavin are gradually introduced into 200
parts (by weight) of sulphuric acid by stirring constantly. The
whole is warmed on a water-bath until the insoluble portion is no
longer recognizable, and a sample taken out dissolves completely in
water.  The solution thus obtained, which is deep violet in colour

® FE. Iy, this Jour, Vol. II, No. §, 267-279,
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und viscid in consistency, is kept cold by means of a freezing mix-
ture. 130 parts of concentrated nitric acid are then slowly poured
into the above solution, stirring constantly and keeping the tem-
perature of the solution below 10°C.  The stirring is continued for
about one hour after the last portion of nitric acid has been added.

The produect is then poured into a cold water, when the
resulting nitro-compound at onee separates out. It is collected on
a filter and washed with a small quantity of cold water. The
product is then dissolved in water, and common salt 18 added in
order to salt out the nitro-colouring matter, which thus readily
Appears as a yellow precipitate. The precipitate is collected on a
filter and washed with salt-water, and finally dried at ordinary
temperatures,

This nitro-colouring matter, for which the writer proposes
the name Nitrofukugidavin, is an orange-yellow powder, having a
bitter taste and an explosive character. Tt is perfectly soluble in
water, and the aqueous solution dyes animal fibres, direet. 4 bright
yellow with a somewhat orange tinge. Its tinetorial power and

equalising property are remarkable. It can he used both per se
and in the production of mixed colours.

Nitrofukugilavin .

10 parts of fukugiflavin are dissolved in 120 parts of sulphuric
acid in the same manner as in the case of nitrofukugiflavin. The
solution is then slowly poured into 100 parts of concentrated nitrie
acid, while being well stirred. The temperature must be kept at
SO—100°C. during this reaction.

'Ijhe whole is then poured into a large bulk of cold water and
the acids are nearly neutralized with caleium carbonate. The liquid

Niteocolouring Matters derived from Fukagiflavin. 55

part is decanted off and the nitro-colouring matter is then salted
out with common salt. The precipitate is separated from the
liquid part and finally dried at ordinary temperatures.

The colouring matter thus obtained, for which the writer
proposes the name Nitrofukugiflavin (7, is quite similar to Nitro-
fukugiflavin in all properties, except that the yellow produced with
the former is more greenish than that produced with the latter; it,
therefore, need not be deseribed in detail.

Conclusion

From the results of the present research, the writer 1s led to

the following eonclusion :—
1. By nitrating® the fukugiflavin nitro-colouring matters can

be produced.

2. As to the method of nitration, the so-called direct method
does not give good results, while converting first into the sulphonie
acid and then nitrating answers satisfactorily.

3. The writer has thus prepared two nitro-colouring matters,
for which he proposes the names, Nitrofukugidavin and Nitrofukugifla-
vin (7 respectively. The former dyes animal fibres direct a hand-
some yellow and the latter a yellow with a greenish tinge, and
both of them display great tinetorial power and a high equalizing
property.

4. Thus the insoluble nataral mordant dye, fukugitlavin,
can be converted into soluble subjective dyes, which will find

wider application than the original.
June, 1907,

——

¢ Sach treatwent may also be applied to other natural colouring-matters than fukugiflavin,
if they are propared in such a convenient form as fukugiflavin. New ways of application wmay
thus be found for other nataral colouring-matters.
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On the Japanese Dyewood * Doss”

By

E. "6' Kigaknshi,

—-+—

Doss, lex Mertensit, Maxim, is an ever green tree found only in
the Ogasawara and Okinawa (Loo Choo) islands of Japan. It
grows largely in the latter, whence the writer has secured
samples of its hark and extract.

It contains some tannin substance and is often used experi-
mentally in dyeing as a substitute for myrica-bark (Myrica rubra,
Sieb, et Zuece.), which is now becoming scanty in the Okinawa
district. But such experimental applications have all ended in
unsatisfactory results.

The writer has also taken up the subject and made some
experiments with this bark. But the results hitherto obtained have
also been unsatisfactory. During the present research, however,
he has been led to the discovery of a new yellow colouring-matter
existing in this bark. Hence he has turned his research in this
direction, and the results thus far obtained are set forth in this
paper.

In consequence of the present research, it has now become
evident that the doss-bark or its extract can not be used as a
substitute for the myrica-bark, unless some new mode of applica-
tion is devised, since it contains too much yellow colouring-matter
to be employed in the same manner as the myrica-bark.

- — - ————

-
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Experimental.

The coarsely powdered doss-extract was dissolved in five times
its weight of water, and the solution was evaporated to a small
bulk under a reduced pressure, and poured into a large quantity of
aleohol, when a dark brown viscous precipitate separated out, and
was filtered off. The filtrate was again evaporated down to a viscid
consistency and was extracted with boiling aleohol. On allowing
the alcoholic extract to stand, the impure colouring matter separated
out as a handsome yellow precipitate, which was collected with the
filter-pump, and allowed to dry in a vacuum-dessicator.

For further purification, the product was dissolved in dilute
aleohol, alcoholic lead acetate solution added, the resulting yellow
precipitate removed, the filtrate evaporated to a small bulk and
poured into a large bulk of ether, which caused the separation of
a resinous impurity. The pale yellow, ethereal liquid was well
washed with water, evaporated to dryness, and the residue was
treated with boiling aleohol, the aleoholic solution being left to
stand for a few days. Minute crystals slowly separated, which
were collected, washed with a small amount of alecohol, and crys-
tallised first from dilute ethyl aleohol and then from methyl alcohol
until the melting-point was constant,

The product thus purified consisted of light yellow needles,
which melted at 271-272°C. The results of analyses are as
follows: —

Found Calculated for
(1) (i) CH,0,
C 6675 66°83 6691
H 341 303 3'35 per cent.

This new colouring-matter, for which the name dossetin is
proposed, is little soluble in hot alcohol, benzol, and ether. It
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dissolves in cold sulphuric acid with a dull yellow colouration, and
the solution, on being heated, becomes a dull violet-red, and
diluting with water produces no precipitate. With alum, stannous
chloride and lead acetate, yellow precipitates are produced, while
ferric chloride developes a brownish yellow colouration.  Aleoholic
potassium acetate gives no insoluble salt, and mineral acids do not
react to form compounds.

The fresh decoetion of doss-bark has a reddish brown colour,
but soon becomes turbid. This solution is slightly acidic and gives
the following reactions: —

Alkalies: the solution turns yvellow.

Dilute acids: a turbidity is produced, which redissolves on boil-

ing, and the solution becomes slightly reddish on cooling.
Alum:
Basic alum:
Stannous chloride: ditto.
Lead acetate: dirty orange precipitate.
Ferrous sulphate
Ferrie chloride
changes to hrown.,
Copper acetate: pale white precipitate.
Doss dyes mordanted fabries in the wanner of polygenetic
dyes. The following table shows the hues produced on fibres with

the different mordants.

} pale while precipitate.

}: dirty olive precipitate, which, on boiling,

Mordant Cotton Wool Silk
Alumina Dull yellow Dull vellow Dull yellow
Tin Yellow — Bright yellow
Chrowe Light olive Orange yellow | Golden yellow
Iron - — Olive
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As to methods of application, the writer has preferably adopted

the following: —

Stlk with alunina mordant.—The silk is put into a basic alum

solution containing 60 grms. of alum and 6 grms. of soda crystals
per litre, worked about for a quarter of an hour and left to soak over
night. It is then evenly wrung and put in a solution of silicate of
soda (0°5° Tw.) for a quater of an hour, and then carefully washed.
The silk thus mordanted is put into a dye-bath containing the
solution of doss-extract, the bath being then slowly raised to the
boiling-point in about one hour, and kept thereat for twenty
minutes more, wrang out, washed well, and finally dried.

Sll with chrome mordant.—The silk is steeped in a solution of
chromium chloride (16° Tw.) and left to soak over night. It is
then evenly wrung, washed, passed through a solution of silicate
of soda (1" Tw.) for half an hour, and washed well. Then dyed
with doss-extract in the same manner as above stated.

Silke with tin mordant.—The silk is steeped in a solution of
stannous chloride (6" Tw.) and left to soak over night, and then
passed through a dilute solution of sodium carbonate and washed.
It is then dyed as above.

Silk with iron mordant—The silk is steeped in a solution of

pyrolignite of iron (13" Tw.) for one hour, passed through a dilute
solution of sodium carbonate, and washed. It is then dyed as
above,

Wool with alwnina mordant.—The wool is put into a mordanting
bath containing 109 (of its weight) of alum, 3% of oxalic acid
and 1"5% of tarta. the bath being slowly raised to the boiling-point
for about one hour, kept thereat for half an hour more, and
thoroughly washed. It is then dyed as above.

Wool with chrome mordant, —The mordanting bath is prepared

On the Japanese Dyswood * Doss " 61

with 3% of potassinm bichromate and 2°5%of tartar. The wool is
mordanted in this bath in the same manner as the previous case.
It is then dyed as above.

Cotton with alwmina mordant,—The cotton is first impregnated
with Turkey-red oil (dissolved in 10 times of water), wrung evenly
and dried. It is then steeped in a basic alum solution (5" Tw.),
left to soak over night, passed through a chalk-bath heated to the
temperature of 45° C., and finally washed well. It is then dyed
as above.

Cotton with chrome mordant.—The cotton oiled as above is steep-
ed over night in a tannie acid solution (3 7), and washed. It is
then steeped over night in a chromium chloride solution (15" Tw.)
and passed through a dilute solution of sodium carbonate. It is
then dyed as above.

Cotton with tin mordant,.—The cotton oiled as above is steeped
over-night in a tannic acid solution (3 %) and washed. It is then
steeped one night in a stannous chloride solution (6" Tw.) and
thoroughly washed. It is then dyed as above.

The tinctorial power of this dyestuff is not so great, and the
colours produced are not so bright as in the case of fukugi and
other ordinary yellow dyes. So the writer is of opinion that this
dyestuff, though being of some interest to science, will not be a
valuable addition to the colouring matters already in use, unless
some new way of application is devised.

Summary.

1. Doss* (llex Mertensii, Maxim.) contains a new colouring:

* Plants belonging to the genus ler are usually considered to contain no colouring matter;
bat the present result showa that the above opinion dow not hold troe for all the plants belong-
ing to thas genus,
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matter called dossetin C;H,0,, crystallising in yellow needles and
melting at 271-272° C.

2. Doss-extract may be employed as a mordant dyestuff of a
polygenetic nature. Thus, in general, the following hues are
produced: with alumina mordant, dull yellow; with tin. a beauti-
ful yellow; with chrome, orange-yellow: and with iron, olive,

4. Its tinctorial power is not so great, snd the dyed-colours
are not, in general, so bright as to warrant its being regarded as a
valuable addition to the hitherto existing yellow colouring matters,
unless some new method of application he found.

The writer desires to acknowledge his indebtedness and to
express his thanks to Mr. K. Shibata, Figakuhakushi, for valuable

- suggestions to the botanical nature of the present plant, based on
his elaborate examination.

Mareh, 1907,
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On the Composition of Chrysalis Oil.
By

Mitsumaru Tsujimoto, Adgakushi.

-—*—

Silk being the principal industrial product of Japan, not an
inconsiderable quantity of chrysalis waste is annually produced in
the manufacture of it.

Formerly the chrysalis was chiefly used as a fertiliser or as
food material for fish. Lately, however, attention has been drawn
to the use of the oil contained in it, with the result that now
generally throughout the silk-producing distriets of Nagano and
other prefectures the oil has become a promising by-product.

The chrysalis oil is usually obtained in this country by steam-
ing the powdered dry chrysalis and then pressing it in a screw or
wedge press. The very dark coloured and ill-smelling oil thus
obtained is, after some purification, used as a material for sou]T-
making; while the press cake is valued highly as a fertiliser, as 1t
is very rich in nitrogenous substances.

As this chrysalis oil is the first 0il obtained from the bodies
of worms, a close study of its nature is not only necessary for its
industrial application, but is also interesting from a scientific point
of view. |

The literature on the subject is, however, still very scanty,’

—
Sm—

1 The reports on chryralis 0il published by&orﬁhrinlw}mmu:ulolhn;

“A report on chrysalis oil manufacture in Nagano snd Gunma prefectures.” (Report of
Indastrial Experiment Station, Tokyo. Vol I1. 1905, 478.)

“On chrysalis ¢il.”" (Kogyd Kwagabu Zasshi. 1005, 365.)

“On the fatty acids of chrymlis 0il.” (Ihid, 1905, 8§35 )

-
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and it is only quite recently that the oil has attracted the notice of
foreigners. Dr. J. Lewkowitsch' has published-two papers on the
properties and unsaponifiable matter of the oil, His investigations
are doubtless the first reports on chrysalis oil published in foreign
languages.

EXPERIMENTAL.

Dried chrysalis waste from spring silkworms was procured
from the filatare of Mr. Kozaemon Ito, the well known silk
manufacturer of Muroyama, in Miyé prefecture. One litre of the
t:hr:vsalis weighed 203 grams. On analysis, it was found to contain
motsture 54872, oil 26°26% and ash 3°77%.

The chrysalis was dried in a steamn oven for a few hours and
powdered in a mortar, It was then exhausted in an extractor
with petroleum ether with a boiling point below 80°C. After
exhaustion, the ether was distilled off from the extracted oil, the

last trace of it being removed by passing a current of dry carbon °

dioxide through the oil heated to 110° .

| The chrysalis oil thus obtained is an yellowish red liquid with
a slightly unpleasant odour; on eooling, it solidifies at 0° C. The
following values were determined.

Specifie gravity (15°5° C) 09280
Acid value 1868
Saponification value 194°12
lodine value (Wijs) 13196
Hehner value 945
Reichert Meissl value 338

| Ztachr. . Unters. d. Nahr, u. Gen i e L
gy ussmittel, Bd. XIT, Heft 1.  (Journ. Soc. Chem. Tad,,

Ibid., Bd. XTIT, Heft 9. (Ihid, Abstr, 1907, ¢22).
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True acetyl value (Lewkowitsch) 19°72
Refractive index (20° C) 1'4757
In the following experiments, this oil was exclusively used.

I. UNSAPONIFIABLE MATTER.

To determine quantitatively the unsaponifiable matter present
in the oil, about 10 grams of the sample was heated with 50 c. c.
of 8% aleoholic soda solution.  After saponification, the paste was
dissolved by adding a fresh quantity of aleohol; then 5 grams of
sodium bicarbonate and about 50 grams of previously ignited sand
were thoroughly incorporated into it. The mass was dried, pow-
dered and extracted in a Soxhlet extractor with light petroleam
spirit.

The extracted substance was again boiled with a small quantity
of aleoholic potash solution in order to ensure complete saponifi-
cation; the aleohol was then evaporated off, the residue dissolved
in petroleum ether, and transferred to a separating funnel.

The ether layer, after several washings with water, was finally
drawn off into a tared flask. By distilling off the solvent, the re-
maining unsaponifiable matter was dried and weighed.

As the result of two analyses, an average of 1'63% was
obtained with this sample of the oil.

To obtain some quantity of the unsaponifiable matter for
further examinations, 200 grams of the oil were treated in the same
nmanner.

The unsaponifiable matter is a white crystalline solid. Tt
does not melt at 100° C, and gives the characteristic colour reaction
of cholesterol (or phytosterol), when concentratad sulphuric acid

is added to its chloroformic solution.




By recrystalizing it from 90% alcohol, crystals of m. p. 138'5°C
were obtained, which after repeated ation 10
arty pea purification, melted at

'I“his substance crystallizes in long prismatic forms which
examined under the microscope closely resembled those of
phytosterol.

Ihe substance dried at 100° C gave the following result Ly
elementary analysis,
00563 gave 011724 CO, and 00605 H.0.
C=83"51; H=12'08.
1 CaH,0 requires C=8379; H=110] per cent.
| To decide whether this substance was cholesterol or phytosterol
It was acetylated by heating with an excess of acetic anhydn'd(;
according to Bomer's method. The
hod. acetate thus f
s us formed melted

From these results, it was concluded that the unsaponifiable
matter in chrysalis oil consists mainly of phytosterol.*

On recrystallizing the unsaponifiable matter from 90% alcohol
for the first time, a somewhat large quantity of a wax-like sub-
stance (m. p. below 100°C) insoluble in the solvent, was observed

The nature of it has not yet been ascertained. |

II.  ALCOHOLIC RADICAL.
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o. consists of glycerides. In the following experiments, I
practically isolated glycerol from it and determined its content
quantitatively.

Now, inasmuch as chrysalis oil contains a small quunfity of
soluble fatty acids, if an oxidation method such as the bichromate
method be adopted for the determination of its glycerol content,
there will be an error originating from the presence of soluble
acids in the aqueous filtrate. 3o I adopted the extraction method
devised by A. A. Schukoff and P. J. Schestakoff." The process
of determination recommended by them is as follows.,

10 grams of the sample are saponified with aleoholic potash
solution as usual, the aleohol then evaporated, the soap dissolved
in water and decomposed with diluted sulphuric acid. The
aqueous filtrate from the insoluble fatty acids being neutralised to
a weak alkaline reaction with potassium carbonate, is evaporated
down to syrupy consistence at a temperature not higher than 80°C.

About 20 grams of powdered anhydrons sodinm sulphate are
then mixed with it, and the mass is extracted in a Soxblet ap-
paratus with acetone for about five hours. From the extract the
acetone is distilled off, and the residue is dried at 75-80° C and
weighed.

By this process, 9'42% of the extract was obtained from this
sample of chrysalis oil.

This substance is a brownish coioured viscous liquid of sweet
taste, which is soluble in neither ether nor petroleum spirit, but
readily =oluble in alcohol.

01694 gave 0°2388 CO, and 01314 H,0.
C=38;44; H=8;68.
C,H(OH); requires C=39"10; H=8'76 per cent.
1 Zeits. far nngew. Chemie, 1205, 204
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Hence, the substance was identified as glycerol.

1I1I. FATTY ACIDS.

The insoluble fatty acids obtained by the usual method were
used for examination. They contain, therefore, some unsaponifi-
able matter which when necessary, was removed from them.

As the soluble or volatile fatty acids of chrysalis oil are not
only small in gquantity as might be expected from the compara-
tively low Reichert-Meissl value of the oil, but also appear to be
secondary products of decomposition, the examination of them
was wholly omitted in the present experiment.

The insoluble fatty acids of chrysalis oil form a crystalline
mass at the ordinary temperature. The constants were determined
with the following results:

Specific gravity (at 100°C. Water a1 15°5° C=1) 08513

Melting point 36°5°C
Solidifying point 27 to 28°C
Neutralisation value 199°34
Mean molecular weight 281°43
lodine value (Wijs) 135°83

By the lead-zalt-ether method, the following result was
obtained
Unsaturated acids (I. value 178°73) ¥/
Saturated acids (M. p. 57° C.) 25 % (by diff.)

(1)  Ezxamnation of the Saturated Fatty Acids,

To test for the presence of stearic acid, about 5 grams of the
mixed acids from which the unsaponifiable matter had been
removed, were treated by Hehner and Mitchell’'s method. After
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having been kept at 0" C over-night, a small deposit of crystals
was observed. When separated from the mother liquor and wash-
ed with alcohol, it melted at 58° C. It is, therefore, not stearic
acid, or if any of the latter be present in it, there must be some
other acid or acids higher than palmitic admixed with it.

To perform the fractional precipitations of the acids, 20 grams
of raw solid acids (m. p. 42° C.) obtained by treating the lead soap
with ether, were dissolved in 200 ¢. ¢. of 90% alcohol, and frac-
tionated into ten parts each with 4 ¢, ¢, of 207 aleoholie solution
of magnesium acetate. At the eighth precipitation, however, no
deposit was obtained owing probably to the rather high content
of liquid acids in the original sample of the solid acids. The
magnesium salts were decomposed with diluted hydrochlorie acid
and the melting points of the liberated acids were determined, the
results being as follows:

Precipitated acids Melting pts.
1st 556°6" C
2nd Ho'R
drd 592
4th (GO0
Hth 602
Gth 60°0
ith 610
8th liquid.

The 4th, 5th and 6th acids which have nearly the same melting
point, were united and recrystallized from alechol. The first crop
melted at 60°5°C, the second at 61°5°C and the third at 60°2°C.

This second acid on combustion analysis gave the following
composition.,
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0:1010 gave 02794 CO, and 0°1137 H,O
C=75'45; H=12'G0
(" «HyO, requires C=7493; H=12'59 per cent.

The substance is therefore palmitic acid.

The 1st and 2nd precipitated acids from the original sam?le
were united and fractionated into four parts. The melting po:nt
of the first precipitated acid is 56°8°C, the second and third 55"% C.
(the fourth not determined). Further examinations of tlreﬁe acids,
such as elementary analysis, determination of neutralisation value,
ete. were tried, but none of them led to definite conclusions as to
the identification of these compounds. It is, however, very pro-
bable that there may be present some fatty acid which is more
diffieultly soluble in alecohol than palmitie aecid, but melts at a

lower temperature than the latter,

(2) Bromination of the Unsaturated Aecids,

The unsaturated fatty acids of chrysalis oil gave an ether-
insoluble product on bromination. By the usual treatment, 11°9497
of the compound was obtained from the mixed fatty acids,

It was a white powder, very difficulty soluble in ether, alcohol
or glacial acetiec acid, but oluble in the last solvent when boiled
in it. It melts at 178° C to a clear liquid.

02403 gave 02522 CO, and 0-0898 H,O
02304 gave 0°3399 Ag Br.
C=28'62; H=418; Br=62'T8.
CsHywO,Br, requires C=2850; H=3'99; Br=063'29 per cent.

This substance is therefore linolenic hexabromide; hence, the
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presence of linolenic acid in the oil was confirmed.

As 100 parts of the hexabromide corresponds to 36:T parts of
linolenic acid, the amount of the latter occurring in the oil should
be 4°38% of the mixed fatty acids,

This rather remarkable content of linolenic acid in chrysalis
oil is worthy of special mention, since it has until recent times
been generally believed that such highly unsaturated acids as
linolenie acid were not present in oils of animal origin.

To examine for the existence of tetrabromides, 10 grams of
the unsaturated acids were dissolved in 50 c. c. of petroleum ether
and brominated; the ether and the excess of bromine were eva-
porated off on a water bath. The residue again treated with 50
¢. ¢. of hot petroleum ether and filtered (the hexabromide remain-
ing on the filter as an insoluble residue).

On cooling the filtrate to 10° C, no erystal was obtained but
only a small quantity of liguid substance; so tetrabromides (at
least that derived from linolic acid) appear not to be present
in it.

Un evaporating off the petroleum ether from the above
filtrate, a very viscid oily substance was left. This seems to
consist chiefly of dibromides, but owi ng to its containing impurities,
the examination of it was abandoned.

(3)  Oxidation of the Unsaturated Acids,

30 grams of the unsaturated acids were oxidised according to
Hazura's method. After passing sulphur dioxide into the solution,
the whole was filtered through filter paper, and thus divided into
(a) precipitate and (b) filtrate.

S
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(a) Precipitate.

This was a white solid mass with which a small amount liquid
substance was admixed. On drying it weighed 17 grams. It was
first washed with a small quantity of ether, and treated with 1}
litres of ether.  From the ethereal solution, the ether was distilled
off, and the residue crystallized from aleohol.  Crystalline laminae
having a pearly lustre were deposited. They melted at 131-
131°5° C.

00753 gave 001874 CO, and 0°076GH H,0O.
C=06787;, H=11"34.
CH O(OH), requires C=068"20; H=1147 per cent.

The substance is therefore dihydroxystearie aid derived from
the oleie acid present in the original acids.

The portion insoluble in ether was boiled with 14 litres of
water and filtered rapidly. On cooling, the filirate became turbid,
and fine white crystals were deposited, which melted at 196-197°C,
This substance is not easily soluble in aleohol, but is soluble in
hot water. To purify it further, it was treated with a small quantity
of warm aleohol to remove the admixed impurities; the insoluble
portion was then dissolved by boiling in a large quantity of water.
On cooling the solution deposited pure white erystals which under
the microscope appeared as small rhombie plates. It melted at
05 (.

01192 gave 02452 CO, and 0°1004 H,0.
'=56"10; H=043.
CuHO(OH), requires C=56'80; H=9'54 per cent.

Hence, this substance is linusic acid; so the presence of
linolenie acid in the unsaturated acids was confirmed.

The vesidue from Tinusic acid was again boiled with 14 litre
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of water.  On cooling, fine white erystals of m. p. 154°C were
ohtained.
00718 gave 0011651 CO. and 0°0713 H.0.
C=62'T1; H=1111.
CiHxO{OH), requires C=62:02: i = 10542 per cent,

The substance is not yet a single compound, but the result of
its elementary analysis closel y approaches that of sativie acid. By
repeated purifications from aleohol and separations by means of
the solubilities of barium salts, several compounds with melting
points at 165°C, 174°C ete were obtained. Thus it is very likely
that this substance is a mixture of several tetrahydroxy acids
derived from linolic or its isomeric acids.

There was still an insoluble residue remaining after the ex-
traction of the above compounds,  As it seemed to he « part of

the tetrahydroxy acids, the examination of it was omitted,

(b) Filtrate.

The volume of the filtrate amounted to abont 1 litres. It was
neutralised with caustic potash, evaporated down to about 300 . C.
and acidified with diluted sulphuric acid. The hydroxy acids and
inorganic salts thus precipitated were drained on o porous tile; and
treated with ether to remove the secondary products of oxydation
then the hydroxy acids were extracted with absolute alecohol. The
portion insoluble in aleohol was recognized to be inorganie salts
consisting chiefly of MnSO, and K,80,: so it was thrown away.,

The aleoholie solution, on concentration, deposited white
crystals. They were dissolved in water and recrystallized. The
portion first deposited being removed, the second crop was taken
out and examined. It melted at 174°C. By recrystallizing it
from water, the melting point became 171°C. [t i« readily =oluble

— — I
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in warm water,
0°1157 gave 0°2382 CO, and 0°0989 H.O.
C=56'15; H=9"57.
(' sHyuOLOH), requires C=56"80; H=9'54 per cent.
The substance is therefore isolinusic acid derived from isolino-
lenic acid.
No other important compound was found in the filtrate.

[V. SUMMARY.

The results of the present experiments may be summarised as
follows:

(1) Chrysalis oil contains 1'63% of unsaponifiable matter
which mainly consists of phytosterol.

(2) The alcohol obtained by saponifying the oil is glycerol.
With the sample under examination, 9°429% of glycerol was ob-
tained by the extraction method.

(3) The insoluble fatty acids consist of 259 saturated (m. p.
57 C) and 75% unsaturated acids (iodine value 178°73.  Unsaponi-
fiable matter not separated).

(4)  Amongst the saturated acids, palmitie acid was identified.
Stearie acid is probably not present.

(5) The unsaturated acids consist of oleie, linolenie and iso-
linolenic acids.  Besides them, some isomers of linolic acid are
also present. By calculating from the ether-insoluble hexa-
bromide, the amount of linolenic acid occurring in the oil appears
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On a Few Japanese Vegetable Oils.
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Several vegetable oils and fats are obtained in Japan from the
seeds of plants that are indiganous to the country. Some of these
are produced on a commercial scale and are already exported to
Europe and America, where their properties and applications have
been scientifically investigated and determined; but there are
many others that are still searcely known to foreigners. Even in
this country, the chemieal properties of these oils h
very little studied.

ave as yet heen

In his * Industries of Japan " (pages 150 to 160), Dr. J. J.
Rein gives an account of oil manufactures in Japan, including brief

descriptions of tsubaki, sasanjua, kaya, and tnukaya oils, His state-

ments on the properties of these oils, however, are incomplete

and sometimes erroneous.

In the following pages, I shall describe a few Japanese vege-
table oils which I have examined.

Tsubaki Oil.

This oil is obtained from the seeds of the tsubaki tree, I'hea

_ ' _ aponica Nois, (Camellia i onica 1. - : s Pamnile ‘Tha

to be 4°389 of the mixed fatty acids, 4 ( : eidie japomica 1..), a plant of the family, Thea-

September, 1907 ceae. The tree is generally planted in gardens for ornamental
purposes on account of its beautiful flowers; but in certain distriets
of the country, it grows wild in some abundunce, so that the

collected seeds are locally worked out for the preparation of the
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The places noted as oil-producing distriets are the Islands of
Idzu (Oshima, Niijima, Mivakejima, Hachijydjima ete), Shidzu-
oka prefecture, and several prefectures of Kiushiu (among others

oil.

Kumamoto, Nagasaki and Oita).

The tsubaki tree grows to a height of from ten to twenty
feet; blossoms in early spring: and in autumn the fruit ripens and
the seeds contained in it fall to the ground. In the Idzu Islands,
the gathering of the seed is chiefly done by the women.

The seed is of a somewhat hemispherical form with a hard
lustrous dark brown testa; it is from 2 to 2°5 centimeters in
length, and in weight varies from 1'2 to 3 grams. ‘Thi-: nucleus is
pale vellow and is rich in oil. A specimen from Ushima ex-
amined by me consisted of 41°572testa and 58°5% nucleus, The

analyses of nuelel from different localities gave the following

results:
Liocality Moisture il Ash
Oshitoa 44122 644062 1'15%
Miyakejima 08, G433 160 ,,
Tokyo $28 ., 6642 ,, 173 ,,

I'or the preparation of the oil, the seeds are first dried by
exposure to sunlight, then crushed, steamed and pressed in the
special wooden wedge press, called fatsugi, nsually employed by
Japanese oil manufacturers. The pressing is generally twice
repeated.  Sometimes the seeds are decorticated previous to crush
ing. In the Islands of Idzu, this latter process is known as
mukini-shibori (decorticated seed pressing); while the former called
karami-shibore (shell and kernel pressing). Owing to the in-
equality in the sizes of the seeds, no appropriate apparatus for
decortication has yet been devised; so the mukimi-shibori process
necessarily involves somewhat tedious hand-labour for the separa-

tion of the nucleus.  No practical difference in the properties of

the oils obtained by these processes is, however,

with a slight peculiar odour: the inferior grade,
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recognisable,

By the karami-shibori process, about 15% of the oil by volume
15 obtained from the seed.

Commercial tsubaki oil is usually a yellow coloured liquid

however, varies

from yellow to reddisl yellow, and has a decidedly rancid smell.

The oil prepared from fresh seeds by

cold pressing has a very pale

yellow colour and is practically odourless. The taste of the fresl,
oil is mild and pleasant.

Several oils from different sources were

being tabulated as follows:

examined, the results

Physical and Chemical Constants of Tsubaki Onl,

.

ool venence,

Bpt-c@ﬂr! Acid | Saponi-| lodine | Refrac- Hehnep |Beichert
Locality "'::"’" s fiention ulu! m;:_:’ - Meiss]
155°C valve | (Wijs) 20, value l value
¥ SR, — e
1. Oshiga (Cold drawn) 09161 244 00 | 8182 | 14680 | 950 | 53
- " X -~ 02163 1°6d 19148 | 8128 | 1-3088 — —
h o (karamishilori) | ouigo | 39 | 1010 | 8031 | 1488 | — i
i o+ (mukimi-shibori) | go1n | 220 | 10105 | oUrdd | 14687 | — —
5 Llipkrjimn(Colddr“m oviee | 216 192°538 | B0-31 ‘r«m LUK | (r48
(. " { w « Jmes | 204 | 190233 | 8020 14688 | — ——
J- ‘. w (commercial oil) | 00162 | 898 | 19287 | soge 14650 | — —
8. - - w ) | OSI6L | 468 | 10199 | 8004 ' | — | —
0. Niijima ( + ) | 00162 | 462 (10022 | Soe) |14me6 | — |
10. Hachijyojioa( . ., ) [o09166 | 765 | 10118 8007 | 14685 | — | —_
1. Nagneaki ( ) [O9164 | 312 | 18089 | so8e | jae0r | — |
12. Tokyo (cold diawn) 0080 | 267 | 10068 | 5005 | 14001 | — } L0
N.B. Oils Nos, (1), (2), (5), (0), (12) were obtained from the respective seeds in the laboratory.
Although the acid values belong to the variable, they are mentioned in the table for
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When kept at-10°C for one hour, tsubaki oil is partially

solidified ; at - 15°C, it solidifies completely.

In the common solvents for fatty oils, the oil dissolves
readily; in Valenta’s test, a sample from Oshima gave turbidity
at S1°C,

By the elaidine test, the oil solidifies in two hours, and after
twenty-four hours, a very hard mass not readily penetrable with
a glass rod is obtained.

The mixed fatty acids from tsubaki oil consist of solid and
liquid parts at the ordinary temperature; in summer, they form a
perfect liquid.

The chief constants of the mixed acids from the two samples
of the oil previously mentioned are as follows:

R Neatralisation Mean Mol. Lodine
Patty acids fom g};: (TTsc) Melt pt. valoe  weight  valow (Wijs)
Oil No. 1. (Oshima) 08419  22°C 19675 235112 8348
Oil No. 5. (Miyakejima) 003402  21-5°C 19822 28301 8415

By the lead-salt-ether method, 93;1% of liquid acids (iodine
value 89;86) were obtained from the mixed fatty acids of oil No.
2. (Miyakejima).

Neither the oil nor its acids gave ether-insoluble compounds
on bromination.

On oxidizing the mixed acids from tsubaki oil according to
Hazura's process, a very large quantity of dihydroxystearic acid
was obtained.

The composition of tsubaki oil, so far as at present known,
consists essentially of olein. A. Misumi' who first published
results in this direction, concluded that the solid acids contain
palmitic acid, stearic acid being also probably present. The

I Kogyd Kwagakn Zasshi, 1008 1 and 111,
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liquid acid was found to consist of oleic acid; although a trace of
linolic acid was suspected. T. Kametaka' was, however, unable
to detect sativic acid in the oxidation products of the mixed acids
by Hazura's process.

Tsubaki oil is a type of non-drying oil, and closely resembles
olive oil in its properties. Its iodine value is even lower than
that of the latter. The only marked difference between the two
oils is the rather high solidifying point of olive oil, inasmuch as
tsubaki oil does not solidify even far below 0°C.

Tsubaki oil, being the highest priced of all Japanese vege-
table oils, is grossly adulterated with cheaper oils. The usual
adulterants are rape, cottonseed, bean and arachis oils. Besides
the systematic examination of the constants, ete., the writer
found Bieber's reagent (a mixture of equal parts by weight of
water, fuming nitric and concentrated sulphuric acids) very
efficient for the detection of other oils. The manipulation I have
adopted is as follows.

2 e.c. of the oil to be examined are placed in a test tube, and
ve.c. of the reagent carefully added. At first the colour of the
contact zone of the two layers is observed, and then that of the
oil after it has been thoroughly shaken; finally, after the lapse of
several hours, the change of the colour of the oil is noticed.

Pure tsubaki oil is indicated by a green colour on the zone,
and when shaken, a beaatiful bluish green colour 1sdeveloped, which
on standing graduvally passes to vyellowish, and finlly to a
greenish yellow which lasts for many hours,

[n the case of adulterated oils, the green colouration is not

50 beautiful, and on standing, a more or less pronounced reddish
tinge is observed.

1 Jours. Tokyo Chem. Soc., 1906, 385.
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The following table contains a few observations made by
this test.

Deksok-of Colour of the oil |Colour of the oil on

Adulterant o immediately after| standing 24 brs,
o shaking after shaking
Rape oil 5% green green inintly reddisl

yellow

o 1025 Breen and pale ved  veddish yellow reddish yellow

. ; | faintly reddish
Arachis ail 52 e | creen
% || » vallow
" 1022 green und pale red! Ieen reddish yellow
' . rreen with vellow
Cottonseed oil 5247 ' : . _
otto % spots green orange red
Pure tsubaki il green bluish green greenish yellow
|

The reagent should be prepared afresh before testing, and a
blank test with pure tsubaki oil placed side by side is also recom-
mended,

Tsubaki oil is highly valued as a hair il for which purpose it
1s chiefly vsed. In the Islands of Idzu, it is consumed as an
edible oil.  Owing to its non-drying property and low solidifying
point, it s sometimes used as a lubricating oil for delicate
machinery, such as watehs, ete.  The limited produetion and high

price hinders its general use for industrial purposes.

Sasanqua Oil.

This oil 1= prepared from the sceds of Thea susangua Nois,
(Camellia sisangua Thimb)," a Theaceae plant very similar to tsubaki.
This tree is planted in gardens like the tsubaki, and there are

I A plant named Comellia oleifera grown in China appears to be of the same species as
L GOTER
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many varieties of it. It grows wild in several localities in
Kiushiu; in the prefecture of Kumamoto, the trees are found on
the lower part of Mt. Kinho and in the Amakusa Islands, where
the seeds are collected for the manufacture of the oil.

The seeds of sasanqua resemble in many respects those of the
tsubaki, but arc smaller. One seed weighs about 0°5 gram, its
length varying from 1°0 to 1'5 centimeters, The testa is a dark
brown like that of the tsubaki, but not so hard as the latter.  The
nucleus is light yellow and is covered with a brown coloured
tegmen. A sample from Amakusa consisted of 28% testa and
2% nuecleus.  The analysis of the seed (nucleus) gave the follow-
ing result:

Locality Mosture () Ash
Tokyo 578¢% Hiri0e4 1*602%
Amakusa 511, 5810 178 ,,

The oil is prepared in Kumamoto by first drying the seed,
then powdering, steaming, and finally pressing it in a wooden
wedge press. A second pressing is generally performed.  About
16 to 17% of oil by volume 1z obtained by this process,

For the examination of the properties of the oil, an il
obtained from the Amakusa seeds by cold pressing, and another
extracted with ether from the Tokyo seeds were used.

Both oils are of pale yellow colours and closely resemble
tsubaki oil in general appearance. The valves were determined
with tl{e following results:

Amakusa oil Tokyo oil

Specific gravity (at 15°C) 09163 00188
Acid value 678 0.36
Saponification value 19300 193°36

lodine value (Wis) 82731 81467
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Amakusa oil Tokyo oil

Relractive index (st 2)°C) 1°4691 14961
Hehver value 06-35 —_
Reichert-Meissl value 117 —

A few tests performed with the Amakusa oil were as follows.

By cooling the oil in a test tube to - 5°C. for one hour, a
little turbidity was ohserved ; it solidified completely at - 9°C.

By the elaidine test, it solidified in two hours into a very
hard mass.

With Bieber's reagent, a vellowish green colour was deve-
loped, which after twenty four hours, turned to orange vellow
(which distinguishes it from tsubaki oil),

The following constants were determined with the mixed

acids from the Amakusa uil:

Specific gravity (+«t 100°C, water at 15°5=1) 05405
Melting point 28°C

Neutralisation valae 19964
Mean molecolar weight 25100
lodine value (Wijs) 8609

By the lead-salt-ether method, 89°93% of unsaturated acids
(iodine value 92:90) was obtained from the mixed acids,

By bromination, no insoluble compound in ether was formed,

3y the oxidation according to Hazura's method, a large
quantity of dihydroxystearic acid was obtained; therefore the
chief constituent of sasanqua oil was confirmed to be olein.

Thus, sasanqua oil resembles tsubaki oil in many of its
properties; but as its sohdifying point and iodine value are a
little higher than those of the latter, it may be presumed that the
oil eontains more solid and higher unsaturated acids,

— - - _— — — T ——
b e

_ e —

On a Few Japanese Vegetable Oils. =3

Sasanqua oil is chiefly used for hair oil as a substitute for
tsubaki oil, and sometimes it is used for lubricating purposes.

Kaya Oil.

This il is obtained from the seeds of Torreya nucifera S. et Z.
(Tazaceae). The plant grows wild in mountaineous regions in
several districts of Japan, notably in Shiga, Osaka, Wakayama,
Aichi, Aomori, and the Sanindi prefectures.

The kaya seed is usually of a long oval shape with pointed
ends. It is 1'5 to 2°5 centimeters long, and welghs on an average
1 gram,.

The testa has a brick brown colour and is very hard; the
nucleus is pale yellow covered with reddish brown tegmen. A
sample consisted of 327 testa and 68% nucleus.

The analysis of the nucleus gave the following results:

Locality Moisture Oil Ash
Tokyo 504% 5107% 2209
Shiga 267 ,, s170 , 22,

The oil is prepared by steaming end pressing the powdered
seeds, About 13%by volume of the oil is obtained from the
seod.

For the examination of the oil, a cold drawn oil from the
Tokyo seeds, and two commercial specimens from Miyé and
Tottori prefectures were used. The oil obtained by cold pressing
is a light yellow liquid with a faint odour and mild taste. When
cooled down even to - 20°C., it gave no turbidity. The commer-
cial oils are yellow in colour and have faint resinous odour, Their
taste is decidely unpleasant. The Tottori oil was very turbid
from the presence of admixed impurities.
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Tokyo oil Miyé oil Tottord oil

Specific gravity (at 15°C) 04238 06233 09244
Acid value 1+48 424 1266
Saponification value IRN-38 188-34 18705
lodine valne (Wijs) 142-2] 13795 13337
Hebner valne s T —
Reichert Meissl value 003 _ —
Refractive index (at 20°C) 14770 14760 14757

Kava oil dissolves readily in the common solvents; in
Valenta's test, the cold drawn oil gave turbidity at 62°C.

By the elaidine test (at 15°C), no solidification was observed
after two hours, and at the end of twenty-four hours, only a small
deposit of a buttery substance was formed.

The mixed fatty acids obtained from the cold drawn oil form
a pale yellow liquid at the ordinary temperature; when cooled,
erystalline deposits were formed, which melted into the oily part
at 25°C. The following constants were determined :

Specific gravity (at 95°C) 0-8500
Neutralisation value 10281
Mean molecalar weight 20006
[odine value (Hubl) 14945

When heated in a thin layer at 100°C. for three hours, kaya
oil dries to an elastic film. The boiled oil prepared by heating
the oil with manganese borate or resinate dries perfeetly in
twenty-four hours at the ordinary temperature.

By the hexabromide test, no precipitate was obtained,

The composition of kaya oil has not yet been fully ascertain-
ed. T. Kametaka' obtained a tetrabromide of m.p. 114°C by
brominating the mixed acids in glacial acetic acid; so the presence
of linolic aecid should be taken as proven.

1 Journ, Tokyo Chem. Soc., 1006, 387,
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Kaya oil belongs to the group of drying oils. Its drying
property is, however, much weaker than that of linseed oil, as
might he expected from its jodine value.

The cold drawn oil is used as an edible oil; commercial oils
have sometimes a1 very unpleasant resinous odour, and are utterly
unfit for eating. Besides, the oil is used for burning, in the
manufacture of oil papers, as an insecticide, ete. It may be also
used as a material in the manufacture of paint and varnish.

Inukaya Oil.

This oil, called bébé oil in Shiga and Fukui districts, is obtain-
ed from the seeds of inukaya, Cephalotazus drupacea S. ot Z., an
evergreen plant belonging to the same family (Tazaceac) as the
kaya tree. The oil is chiefly manufactured in the northern parts
of Shiga prefecture.

The inukaya seed is of a small ellipsoidal shape having a
brown coloured testa; the nucleus is light brown and POssesses a
resinous odour. One seed weighs usually (5 gram, consisting of
33% testa and 67% nucleus.

The analysis of the seed (nucleus) from Shiga prefecture gave
the following result:

Moisture 457%
Ol 6710 ,,
Ash S0

The oil is prepared in the same way as kaya oil.

A cold drawn oil was prepared in the laboratory from the
above seed for examinations.

This oil is a light yellow liquid of a slightly resinous odour.
Cooled to —15°C, no solidification was observed.,
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Specific gravity (at 15°5°C) 0°9250
Saponification value 18854
Iodine value (Wijs) 130-33
Refractive index (at 20°C) 14760

Heated in a thin layer at 100°C., drying was effected after
four hours.

In many of its properties, inukaya oil resembles kaya oil,
though it dries less than the latter.

The oil may be used for the same purposes as kaya oil ex-
cepting the edible uses, for which its resinous odour seems to
render it unacceptable.

Kusu Oil.

This oil is contained in the fruit of the camphor-yielding tree
ku__;u, Cinnamomunt ('tuuphﬂm Nees. (Lﬂurut.'rac). A sample of the
fruit was procured from Fukuoka prefecture. It is grey in colour
of a small spherical shape, in diameter about 05 centimeter, and
weighs on an average 0'1 gram, The analysis gave the following

result :
Moisture 6'78%
Oil 4237 ..
Ash 205 ,,

The oil was prepared in the laboratory by powdering and
pressing the fruits at somewhat elevated temperatures.

Kusu oil thus obtained forms a white crystalline mass at the
ordinary temperature., It has a slight aromatic odour which
recalls that of cocoanut oil. When warmed, it melts to a pale
vellow liquid.
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Specific gravity (at 25°C ) 09267
" 1] (“ lm',C-) 0'8760

Melting point 22:6°C
Acid value 470
Saponification value 28376
Iodine value (Wijs) 449
Refractive index (at 25°C) 1'4517
Reichert-Meiss] value 053

Inthe determination of Hehner value, 2 litres of washing

water were employed and a value of 81'8 was obtained: but the
soluble fatty acids had not yet been completely removed.

With the mixed acids (obtained by using 10% common salt
solution for washing) the following values were determined -

Specific gravity (at 100'C) 05412

Melting point 21°C.
Neutralisation value 202'83
Mean molecular weight 191-57
Iodine valne (Wijs) 507

The saponification value of kusu oil is very high, and indeed
excells that of eocoanut oil. On the contrary, the Reichert-Me-
is¢l value is very small. It may be inferred from its properties,
that the chief constituent of the oil is likely to be laurin,

The oil resembles cocoanut oil, and may probably be used
for the same purposes as the latter oil,

Inukusu Oil.

This oil is obtained from the fruit of Machilus I'hunbergii S, et
Z.' (Lauraceae).

1 The tree is also known by the name of * fabu-no-Li."
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A specimen of the fruit from Fukuoka consisted of dark grey
spheres larger than those of the kusu. They are about 0°8 centi-
meter in diameter and weigh about 022 gram per fruit. The
analysis of the sample is as follows:

Moisture 428%
Oil 6509 ,,
Ash 1'13 ,,

An oil prepared at Fukuoka was used for the examinations.

It is a brownish yellow oil which at low temperatures deposit-
ed erystalline masses.

The chief values were determined with the following results:

Specific gravity (at 25°C) 0-0347
Acid value 19-31
Saponification value 24139
lodine value (Wijs) G608
Refractive index (at 25°C.) 1-4646
Reichert-Meiss! valoe 205

The oil resembles kusu oil, but its lower saponification value
and higher iodine value point to the presence of the glycerides of
unsaturated higher fatty aeids,

September, 1907.
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On Japanese Lacquer.
By

Kisaburd Miyama, Acgakushi.

I. The Principal Constituent of the Lacquer.

Japanese lacquer or Urushi is a milky juice exuding from the

trunk of the lacquer-tree or Urushihaze (Rhus vernificera, D. C.)

and is very widely employed in the manufacture of lacquered
wares in Japan. The milky juice called raw lacquer or Ki-urushi,
loses its moisture on exposure to the sunlight or on warming, and
becomes a brown oily liquid.

For practical purposes the moisture of the raw lacquer is
expelled and oils, coloring matter ete. are added; the lacquer thus
obtained is called finished lacquer or Seishi-urushi,

The raw lacquer consists mainly of a brown liquid, gum
arabic, enzymic nitrogenous matter and moisture. The brown
liquid, the predominant and most important constituent of the
lacquer, was named Urushic acid by O. Korschelt and H. Yoshida'
who investigated the subject some twenty years ago.  According
to these investigators, the brown liquid is a monobasic acid of the
formula C,H,0, and is oxydised to oxyurushic acid C, H,0,
on drying. However, the series to which this acid belongs has
not yet been determined, and furthermore its behavior is different
from that of acids. As a matter of fact, characters common to

I H. Yoshida: " Chemistry of Lacquer (Urushi), Journal Chem, Soc,,' 1883, P. 472
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organic acids are not found in it, and so it can not be proved to
be an acid.

Recently, A. Tschirch and B. Stevens suggested that it was
& resin of the empirical formula C,sH,,N:O, and named it
Urushin,

However, the presence of nitrogen is very doubtful, and also
the sample analysed by them seems to have been already oxydis-
ed by drying, because its oxygen content is far different from that
of urushic acid, and such an analytical result, I believe, can not he
expected from any sample of carefully prepared urushic acid.

Therefore, the problem of ascertaining the chemical constity-

tion of the principal constituent has been especially interesting to
me.

The Composilion and the Molecular Formula of the Lacquer,

The principal constituent, the so-called Urushic acid is prepar-
ed best from the raw lacquer by extracting with absolute alcohol
and removing the aleohol by distillation. The brown liquid thus
obtained, reddens a blue Jitmus paper; but after repeated washing
with a large quantity of hot water, the acid reaction is transferred
to the washings and the brown liquid no longer reddens the test
paper. The washings contain a little acetic acid and an extractive
matter which resembles gum arabic in its appearance but differs
from the latter in its composition and solubility in absolute
aleohol.

Old samples of the brown liquid are partly changed to a thick
liquid insoluble in petroleum ether, Therefore, the constituent
for investigation was purified by repeated washing with a large

—

Ld

2. A, Tschirch nnd A. B, Stevens. “Japan lacquer. Arch. Pharm, " 1908, 243 04—3553.
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volume of boiling water, and by extracting with ten times its
volume of petroleun ether, |

It is not certain that the constituent thus purified is a strictly
pure compound, but, since no other method of purifying has been
found it is assumed to be a pure compound.

The raw lacquer for investigation was collected in the provin-
ce of Yamato under special supervision, and was warranted to be
free from any admixture.

The principal constituent consists of carbon, hydrogen, and
oxygen; and its percentage composition is as follows:

C H 0
(1) 7548 965 1197
(2) 7803 0G5 12°32
Mean 7825 060 12°15
CiHy O, requires  78°10 0°65 1225

The molecular weight determined by Raoult's method is 509.

From the above results, it appears that the molecular formula
of the constituent corresponds to Cy,H,0.,.

The General Behavior of the Principal Constituent.

The important modes of behavior of the prineipal constituent
are as follows:

1. The principal constituent is slightly heavier than water,
(density at 15°C is 1°0025) and refracts the light considerab-
ly, (refractive index at 20°C is 1'5335,).

2. It does not freeze even at -20°C, and can not be distilled
without decomposition even under a diminished pressure.

d. It is easily hardened by means of litharge, manganese dioxide
and some other oxydising agents, even in the absence of the
enzymie nitrogenons matter.  Also, it hardens at a tempera-
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ture above 96°C in the absence of the enzyme or any other
oxydising agent.

4. It increases in viscosity and in intensity of colour on long
storing.

5. It is only slightly soluble in aqueous caustic potash solution,
but is soluble in aleoholic potash.

.¥ With silver nitrate, the aleoholic solution of the constituent
throws a preciptate and forms a silver mirror on warming.

7.% With lead acetate, a lead salt is precipitated.

8.* With caustic potash, a deep brown colour is produced.

0.* With strong nitrie acid, a nitro-compound is produced with a
violent reaction,

10.* Bromine is considerably absorbed by the constituent.

11. With ferric chloride, the aleoholie solution gives a black
colour: and the highly diluted solution gives a green colour
which turns red on the addition of sodium carbonate.’

12.  With ammoniacal silver nitrate solution, a beauntiful silver mir-
ror is formed in the cold.?

13.  With barium hydroxide, a green precipitate is produced.

14.  With hydroiodic acid, it becomes a gummy mass, and its
alecoholie golution gives a green colour with ferrie chloride.

15. It does not reduce Fehling's solution even at a high tempe-
rature,

16. It does not decompose metallic carbonates.

17. Acetic anhvdride or acetyl chloride produces an acetyl-
derivative; and benzoyl ehloride, a benzoyl-derivative.

* The reactions 6—10 are the writer's ohservations, prionty being given to former investi-
gators,

1 The reaction common to o-dihydrie phenols.

@ The reaction commnn to aldehydes, polyhydric phenols, and o few carbobydrates.
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18. With phenylisocyanate CHN:CO, a phenyl carbamate
18 produced.

19. With benzyl chloride C,H,CH,Cl, and sodium ethylate, a
phenolic benzyl ether is produced.

20. By dry distillation more than two kinds of phenol are

produced.

The State of Oxygen in the Principal Conslituent.

In order to determine to what elass of compounds the prineipal
constituent belongs, I first proceeded to ascertain the state of the
oxygen existing in the substance.

Absence of Carboxyl Group. About 02 gram of the substance
was shaken with 20 c.c. of water and titrated with the decinormal
caustic potash solution as usual ; but it became alkaline on the
addition of only one or two drops of the solution.

In the same way, the aleoholic solution of the substance did
not absorb caustic alkali,

Lastly, the substance was shaken with sodium earbonate solu-
tion (10%) and filtered; the filtrate acidified with hydroehloric
acid and shaken with ether; but there was no organic acid
found in the ethereal solution.

Therefore, the presence of the curboxyl group ean not be
positively proved.

According to O. Korschelt and H. Yoshida, the constituent
yields the lead salt Pb(C,H,;0,), with lead acetate, and this was
taken as a reason for an acid, However, the lead salt is not of a
definite composition and the percentages of lead and oxygen vary
with the condition of preparation.

Several samples of the lead salt, which were precipitated from
the aleoholic solution, with an excess of lead acetate, and well
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washed with absolute aleohol, were analysed with the following
results:

C H 0 Pb

No. 1 (vacuum-dried) 47'70 563 8907 3770

No. 2 (air-dried) 4707 569 996 3728

No.3 ( ,, ) 4497 520 881 4102

No.4 ( ,, ) 4340 500 891 4269

Ph(C,H;0.); requires 5242 530 9090 3229

Since none of the above samples coineide with the formula
Pb(C,H,;0,), which was given hy former investigators, it is dif-
ficult to prove the presence of carboxyl group by the composition of
the lead salt.

Absence of Carbonyl Growp., Since a substance that reduces
silver from ammoniacal silver nitrate solution may be an aldehyde,
the newly collected lacquer was tested for aldehydes, first with the
fuchsin aldehyde reagent ; next, with sodium bisulphite; but the
results were negative.

Lastly the quantitative determination of the carbouyl group
was carried out by heating a mixture of the constituent, phenylhy-
drazine and Fehling's solution, but no carbonyl was found.

These results show that the constituent is not an aldehyde or
a ketone.

Presence of Hydroxyl Group ; the Formation of the Acetyl- and
Benzoyl-derivatives.  The principal constituent is easily acetylated by
means of acetic anhydride or acetyl chloride. When 5 parts of the
substance is mixed with 2 parts of dried sodium acetate and 8 parts
of acetic anhydride, and boiled for 2-3 hours, the acetyl-deriva-
tive is produced. The derivative is a yellow neutral liquid,
slightly soluble in cold aleohol and gives no reaction with ferric
chloride or lead acetate. It is saponified by caustic alkali or
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barium hydroxide and gives off a considerable quantity of acetic
acid.

The analysis of the derivative and the determination of its
acetyl value were carried out with the following results:

C H O Acetyl value
(1) 7312 834 1854
Acetyl-dericative or | (2)  T2°82 846 1872 320
Acetic ester 8 7236 872 1892
Mean 72°97 851 1872
CyHu(O.C,H,0), requires 7298 949 1852 325

The acetyl valve was determined by saponifying the deriva-
tive with alcoholic potash, and distilling the saponification product
with phosphorie acid.

The molecular formula of the derivative corresponds to CyH,,
(0°C,H,0), and shows that the original substance is of the formula
Cy H(OH),.

The lodine value of the derivative is 123,

Benzoylation of the principal constituent can be effected with
ease by the Shotten-Baumann method and a fragrant neutral
derivative of a yellow colour which closely resembles the acetyl-
derivative in its bebavior, is produced.

This derivative was analysed with the following results:

¢ H O Benzoyl value
e (1) 7897 753 1355
Bensogl-derivative or | 0y 7847  T17 W16 230
S, Sty Mean 7880 7'35 1381
CauHW(O'C;HO), requires 7905 717 1378 241706

Thus, the molecular formula of the derivative corresponds to
C Ho(O'C;H,0).

e e e ——
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From the above experiments, it appears that the oxygen in
the principal constituent is in the state of the hydroxyl group.

The Proof of the Principal Conslituent being a Phenol.

Nitration, The principal constituent is easily nitrated with
strong nitrie acid as in the case of many aromatic compounds;
therefore it probably belongs to the aromatic series. The number
of nitro-groups in the nitro-derivative varies with the condition of
nitration; and by long boiling with strong nitric acid, the deriva-
tive, which at first is an orange solid, becomes a yvellow liquid and
large erystals of oxalie acid separate out after standing.

Dromination,  'When an excess of bromine is dropped into the
ethereal solution of the constituent, there is formed a brominated
produet,

The pure brominated product is a reddish solid and gives the
following eomposition :

b H 0 Br
(1) 2711 810 440
(2) 27120 3§12 420 65°39
Mean 27720 3°11 430

(. H . DBr..0O, requires  27°59 314 439 G444

Thus the produet is of the formula C,,H:Br {OH), and its
molecule contains eight atoms of the added bromine and four
atoms of the substituted bromine, The number of the substituted

Lrominated Product

(vacuum-dried)

bromine atoms varies with the condition of bromination, but the
number of the added bromine atoms remains unaltered.

100 parts of the principal constituent absorbs 293 parts of
wdine by Wijis" method; therefore the molecule of the constituent
takes twelve atoms of iodine which seem to be partly added and
partly substituted,
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Now, the brominated product CyH,Br,(OH), may be con-
cerned as a derivative of the hydrocarbon C;,Hy which must be a
saturated compound. Since the hydrocarbon C;H,, differs great-
ly from the general formula C,H,,., of the satarated hydrocarbons,
it must be of the aromatic series,

Therefore, it may be concluded that the constituent under
investigation belongs to the aromatic series, and must be either a
phenol or an aromatic aleohol.

Phenolic Character,  The alcoholic solution of the constituent
gives a colour varying from green to brown with caustic alkali;
this reaction shows that the constituent should be sought among
the phenols.  With ferrie chloride, the solution, highly diluted,
gives a green colour, which turns red on the addition of sodium ecar-
bonate; this is a reaction common to o-dihydric phenols. Also,
the constituent produces a beautiful silver mirror with ammonia-
cal silver nitrate solution in the cold, as in the case of polyhydric
phenols.

Dry distillation, Dy distillation of the constituent produces
water, unsaturated hydrocarbons, and a heavy oil, and about
thirty per cent. of the constituent remains as a pitch.

The heavy oil gives fairly phenolic reactions, and is a mixture
of phenols and unsaturated hydroearbons; it contains at least two
kinds of phenols, one soluble, and the other insoluble in water,

With ferric chloride, both the aleohol solution highly diluted
of the insoluble phenol, and that of the soluble phenol give
a green colour which turns red on the addition of sodium
carbonate.

With lead acetate, they throw down a precipitate of greyish
lead salt.

They reduce silver from the ammoniacal silver nitrate solution
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and absorb a considerable quantity of bromine, as the original sub-
stance does,

Although they are almost colourless when distilled, they turn
brown on exposure to the atmosphere. In the presence of alkali,
they turn black instantly, The insoluble phenol closely resemb-
les the original substance, and it is decomposed into phenols and
hydrocarbons again, when subjected to fractional distillation.

Therefore it is very difficult to obtain the phenols in the pure
state.

The Formation of the Phenolic Ether. Benzyl ethers of phenols
are, in general, produced by heating phenols with benzyl chloride
(C;H,CH.CI) and sodium ethylate for 3-4 hours.

Since the constituent under investigation behaves as a phenol,
I proceeded to prepare its benzyl ether by the above method, and
obtained a neutral phenolic benzyl ether,

The ether is a yellow liquid with the density 1°014 at 27°C,
soluble in ether and hot aleohol, and gives no reaction with ferrie
chloride, or caustic alkali. Like other phenolic ethers, it is not
saponified by aleoholie potash.

The ether was analysed with the following results:

C H 0
(1) 8434 544 122
Phenolic ether (2) 5448 846 706
Mean 54°41 845 T4
CyHo(OCH,CH,),  requires 8430 845 725

Therefore, it is a phenolic ether of the formula Cy,Hy,
(OCeH,CH,),, and its formation is explained by the equation:
‘uH(OH), + 4C,H,CH,Cl + 4C,H,0ONa =
CaHy(OC,H,CH,), + 4NaCl + 4C,H,0H
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The iodine value of the ether is 114.

From the above experiments, it appears that the constituent
is a phenol,

Summary.

The principal constituent of the lacquer is an aromatic compound
containing carbon, hydrogen, and oxygen, the latter existing in
the state of hydroxyl.

It shows phenolic character in its behavior and contains at
least two phenolic hydrozyl groups in the ortho-positions,

It is an unsaturated compound and absorbs eight atoms of
halogens in the molecule.

Therefore, the principal constituent is a polyhydric phenol con-

taining unsaturated radicles in its side-chains, and I propose for it
the name of Urushiol,

II. Some Important Properties of the Lacquer.

The Composition and the Quality of the Raw Lacquer.

The raw lacquer consists of moisture, urushiol. gum arabie,
nitrogenous matter and some added oils. The compositions of
the specimens of superior lacquer are as follows:

Speciwen Moistare Urushicl Gum Nitrogenous Matter
No. 1 32 8697 246 1°25
No. 2 1221 80°G3 2°GY 1°47
No. 3 1094 8453 320 1°28

The specimens of raw lacquer found in commerce vary to a
considerable extent, their quality depending mainly on the locali-
ty and the period in which they are collected.

e S
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The specimens collected from the same lacquer-tree at diffe-
rent periods gave the following compositions:

Moistme Urushiol Guw  Nitrogenous walter

Sakari-urushi 1781 7163 262 1'94

(from Jul. 11th to Aug- Slst )

Urame-wrushi 22°61 70720 474 2°45

(trom Sep. 315t to Ceb. 104h.)

Tome-urushi 23°30 6666 197 2°47

{from Oct. 114k to Sist.)

Seshime-urushi 2762 G414 646 1'78

( Collected from the branches during Nov )
Sakari-«wrushi which is collected during the heat of summer

is of the best quality and when freed from moisture, it contains
urushiol 94°5 per cent.
The lacquers imported from China and India are far inferior
in quality as is shown in the following analyses:
Muoisture I'.Tru:.l:;':lmd Gum  Nitrogenous matter
Clunese lac puer mptory 200837 70°02 (72 2'
Chinese lacquer (wianey — 30°74 D088 11'78 160
Chinese lacquer covraey — 36°85  36°88 23755 2°72
Indian lacquer (wiane 3338 26739 3778 2°45
Among the constituents of the lacquer, the most important
18 urushiol, and the more of this is contained, the better is its quali-
ty. Gum arabic is of no value, and the more of this there is, the
more inferior is the quality. The nitrogenous matter is a constitu-
ent necessary for the drying of the lacquer, which, without it, is
impossible. It differs from albumen in its composition, and
consists mainly of an oxydation enzyme.

The Drying of the Lacquer.

The lacquer spread in a thin layer dries rapidly in a damp
atmosphere and hardens to a lustrous coating which is extremely
stable and resistant to various solvents and chemicals.

For the drying of the lacquer, the presence of moisture and a
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temperature between 10°—30°C, are necessary; for this reason,
the lacquer dries more slowly in a dry season than in a wet sea-
son; and in the winter than in the summer.

The drying of the lacquer is much retarded by warming to a
temperature above 50°C, and its drying quality, is entirely suspend-
ed by keeping it at a temperature of 70°—80°C; in this respect,
the drying of lacquer differs from that of drying oils.

Drying at a high temperature, however, by no means requires
the presence of moisture or ¢nzymic nitrogenous matter.

In a steam-oven or an air-oven with a temperature above
100°C, the lacquer dries within 4—5 hours, and the higher the
temperature is, the more rapidly it dries. For instance, at 150°C
it dries within thirty minutes, and at 180°C within ten minutes.
Lacquer which has lost the drying quality, or even urushiol whicl
does not dry by itself, dries readily at a temperature above 100°C.

Absorption of Oxygen in Drying.

The Increase in Weight of the Lacjpuer on Drying at an Ordinary
Temperature.  When the lacquer dries, its weight is more or less
increased by the absorption of oxygen.

However, the increase of weight during the period in which
the lacquer is hardening to a solid film is not considerable: but the
increase continues at least for three months and becomes a con-
siderable amount.

This fact is shown by the following experiments:

The raw lacquer spread in 2 thin layer inside a beaker was
dried in a desiccator overnight and the lacquer thus freed from
moisture was weighed; next, it was dried (hardened) in a damp
cupboard for two days and after drying in a desiceator overnight,
was weighed again.
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The same operation was repeated several times and the
increase of weight was observed.

Lacquer 0°6066 gram
,, after drying for 2 days 06167 ,,
,, after drying for 90 days more 0°6415 |,

increase of weight in 92 days=0'0349 gram
=575 per cent of the lacquer.

The lacquer, completely hardens in the first two days, but
the inerease of weight does not cease then,

Change in Composition on Drying at an Ordinary Temperature,
The Lacquer free from moisture, and a coating of lacquer dried for
ninety-two days were analysed with the following results:

C H 0 Ash
Lacquer w3 922 1500 043
Lacquer-coating 096 882 1980 042
Lacquer+5°75% Oxygen 7125 872 1963 040

(ealculated)

From these results, it is seen that, in drying at an ordinary
temperature, there is no change other than the absorption of
oxygen,

T'he Increase in Weight of the Lacjuer on Drying at a high
temperature,  The weighing was condueted as in the above experi-
ment, and the drying was effected in a steam-oven at 96°C, and in

an air-oven at 120°C successively.

Lacquer 06334
., after drying for 6hb. at 96°C 0°6433
., after drying for 63 h. more at 96°C 06767 3
,, after drying for T1h. more at 120°C 06782
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Inerease of weight in 140 b.=0:044 gram
=1"07% of the lacquer

The lacquer completely hardens in the first six hours, hut the
absorption of oxygen is rather considerable after the laequer has
hardened to a solid film,

Change in Composition on Drying at a High Temperature,  The
lacquer free from moisture, and a lacquer-coating obtained hy dry-
ing for one hundred and forty howrs at a high temperature were
analysed with the following result :

(' I 0 Ash
Lacquer 0°3D 022 1500 043
Lacquer-coating 6661 19 2572 048
Lacquer+7:07% Oxygen 7036 861 20063 040

(caleulated)

The composition of the lacquer-coating differs very much
from the figures caleulated, and it is seen that, in drying at a high
temperature, not only the absorption of oxygen, but also a partial
decomposition of the lacquer takes place.  In this respect, drying
at a high temperature differs from drying at an ordinary tempera-
ture.

Driers for the Lacquer and Some Other Substances Affecling the
Properties of the Lacquer.

Notwithstanding urushiol, the principal constituent of the
lacquer ean not be dried in the absence of enzymie nitrogenous
matter, it is easily dried by means of manganese peroxide, barium
peroxide, magnesiam peroxide, litharge, manganese hydroxide,
potassium bichromate or manganese resinate.

Therefore, these salts serve as driers for the Inequer, but they
can not be used for transparent lacquers, nor for coloured lacquers
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other than the black, becanse the lacquers are rapidly blackened
by them.

The drying of the lacquer is very much injured by acids and
alkalies, and some metallie salts such as sodium ehloride and fer-
rous sulphate. '

Lacquer is blackened by contact with metallic powders such
as iron, zine, lead, copper ete. except tin, silver, aluminiom, gold
and platinum.  Most of the white pigments, such as zine oxide,
zine sulphide, ealeium carbonate, ealcium sulphate, white lead ete.
turn black when they are mixed with the lacquer.

Most of the organic lakes, also, are entirely changed by
contact with the lacquer.

For these reasons, pigments for the lacquer are very much

limited.
I[II. Technical Analysis of the Lacquer.

The Usual Method of Examination.

The value of lacquer is dependent upon the darability, the
transparency, the colour, the lustre and the smoothness of the
lacquer-coating, and upon the viscosity and the drying time of the
laequer.

The chemical analysis of the lacquer generally employed is as
follows:

About 1 gram of the lacquer is dissolved in 30 e.c. of absolute
aleohol, filtered through a tarred filter and well washed with
absolute aleohol.  From the filtrate and washings, the aleohol-
soluble matter (a mixtare of urushiol and oils) is determined after
evaporating the aleohol,  Next, the residue on the filter is washed
repeatedly with boiling water; and from the washings and the

o T e B
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insoluble residue, the water-soluble matter (gum arabic) and the
nitrogenous matter are respectively determined. The difference be-
tween the weight of the sample and the sum of the aleohol-soluble,
the water-soluble, and the nitrogenous matter is taken as moisture.

The constituents of raw lacquer to be estimated are moisture,
urushiol, gum arabic, nitrogenous matter and some adided oils;
and those of the finished lacquer are, in addition to the above,
colouring matter, drier, and some other added substances.

Owing to the constant admixture of oils in the lacquer, it is
desirable to have a complete method of separating the urushiol
from the oils and other added substances, In the usual method
of analysis, however, it is almost impossible to separate the
urushiol from the oils, therefore 1 tried to find a new method of
determining the urushiol.

A New Method of Determining Urushiol.

Urushiol is detected by the following tests:

With ferric chloride, a highly diluted solution of urushiol
gives a green colour which turns red on the addition of
sodium carbonate,

With ammoniacal silver nitrate, it forms a silver mirror in
the cold.

With bariam hydroxide, the solution deposits a characte-
ristic green precipitate,

Among these, the reaction with barium hydroxide is the most
important, and is employed for the estimation of urushiol.

If a slight excess of a barium hydroxide solution is dropped
into an aleoholic solution of urushiol, with the previous addition
of a few drops of phenolphthalein solution, a green precipitate of
barium salt is deposited, and the supernatant liquid is coloured
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pink. Therefore, urusghiol may be determined volumetrieally with
a standard barium hydroxide solution, |

The barium salt is more or less decomposed when water is
present; for instance, if a titrated urushiol solution which is not
vet alkaline, is diluted with a small quantity of water, it becomes
fairly alkaline.

Thus the quantity of barium hydroxide absorbed by urushiol
varies with the strength of the harium hydroxide solution and the
quantity of alecohol used in the titration. The following table
shows the results of the titration of 1 gram of wrushiol with barium
hydroxide solutions of various strengths.

1a (OH s Sol, Calenlatend ns
p Aloobol weed lhr:wlm:tl N. Ba (OH)4 Sol.
(1) 250 c.¢. abs, aleohol 70 ¢.e. N, Sol. 0 ce.
. N -
(2) 2: P R "4 24 b e -_.i“'- e ‘J 15 119
R N e L
(8) 2% o 0 e % |
" Lo ars N =15
(4) 260 ,, 97% aleohol 31°5 |, 1o * Q' i

From the above experiment, it appears that the barium
hydroxide solution and the alecohol to be used in the titration must
h;: of a definite strength, and the quantity of aleohol must be in a
definite proportion relative to that of the urushiol to be titrated.
In practice, it is convenient to use 200 =250 ¢.e. of absolute alcobol
for every gram of urushiol, and the quarter-normal barium
hydroxide solution in the following way :

About 0°5 gram of the urusghiol under examination is dissolv-
ed in 100-125 c.c. of absolute alcohol with the addition of a few
drops of phenolphthalein solution, and titrated with the quarter-
normal barium hydroxide solution, until the supernatant liquid
gives a pink colour.
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By this method, six samples of urushiol were titrated with
the following results:

Sulstance N BAOHp S0l Normal BaiOH)s Bol.
taken Y required for | gram urashiol
(1) 072465 gram 605 c.e. 67135 e.e.
Urushiold (2) 03051 |, 160 ., 6146 .,
(8) 03074 ., 755 ., 6138 |,
Sulstabee I (OHk Sol.  Urushiol
taken ¥ requined found
"_ ‘ {lm-mh['o,[ (iU'::)U} U_l___ 3 U_ (+6) ‘)3
Mixture o OO ¢, V'3 %
U inseed oil 30°50 o gram ) ¢ ) %

{m*mhiot 59'87} 0'409% ot o
" " Unized oil 40°13 WS al Bl

Ipure Urushiol from an

inferior lacquer an

e 6'6o ,, 901'16,,

Since the first three experiments show that 1 gram of urushiol
requires 6°14 c.e. of the normal barium hydroxide solution, the

pereentages of urushiol in the impure samples are ealeulated from
the results of titration according to the formula:

S : Cmr
Urushiol = o T 100

where V=volume in c.c. of the normal bariam hydro-

xide solution required for 1 gram of the samples,

In the above titration, the oils remain indifferent and the
quantitative determination of urushiol is effected.

The quantity of the barium hydroxide absorbed by urushiol
increases as the strength of the barium hydroxide solution increas-

es, and grilduully approaches the theoretical number caleulated
from the equation:

CaHyO 4+ 2Ba(OH ),=Cy, H .0, Ba, 4+ 2H,0
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But, it falls to one half of this number when the precipitated
barium compound is decomposed with a large quantity of hot
water and then titrated back with a standard hydrochlorie acid.

The composition of the barium compound, precipitated from
the urushiol solution with barium hydroxide, varies with the
quantity of the precipitant, and the condition of preparation; but
certainly the salt is an wrushiolate which has absorbed a large
quantity of oxygen, For instance, the compound precipitated
from the urushiol solution with 75 per cent of the theoretical
amount of barium hydroxide, and washed with absolute aleohol
gives the following composition:

C H 0 Ba
o140 G615 16°74 2571

These figures correspond to the formula Ba, ;C;Hg0Oy;, show-
ing that the composition of the urushiolate is indefinite.

The urushiolate absorbs oxygen rapidly, and the original
urushiol ean not be obtained on decomposing it with acids.

When the newly precipitated barium wrushiolate is thrown
into a large quantity of water without delay, and well washed, a
different kind of barium salt is obtained, which gives the following

composition : C H 0 Ba

-

(1) 564 Iy 1725 1960

No. L )y 5615 664 1766 1965

(aie-driend) 5 :

Mean 56730 667 1740 19°63

(1) 5606 660 1807 1927

No. 2. (2) 5600 (64 1502 19°29

s Mean 5603 (65 1504 149°28

BaCy H O, requires  56°54 (70 1773 19°03
This barium salt gives an almost definite composition corres-
ponding to the formula BaC, H 0., and contain eight atoms of
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oxygen in one molecule, that is to say, twice the number of oxygen
atoms contained in urushiol.

Barium urushiolate is insoluble in petroleum ether and enold
aleohol but soluble in ehluroform.

Analysis of the Raw Lacquer.

Moisture,  About 1 gram of lacquer filtered through a cotton
cloth, is weighed into a heaker, and dried on a water-bath until
the liquid becomes transparent, and then put into a steam-oven
for half an hour.  The loss of weight gives the amount of
moisture,

Urushiol.  Lacquer free from moisture is dissolved in 10 c.c.
of absolute aleohol, and after standing for half an hour transferred
to a tarred filter, and washed with absolute aleohol. The filtrate
and washings are divided into two equal parts, one of which is
used to determine the aleohol-soluble matter, and the other to
titrate urushiol with the standard harium hydroxide solution.

(ils, The difference between the aleohol-soluble matter. and
urushiol gives the amount of oils

Gum arabic,  The residue on the filter is extracted with hoiling
water and the aqueons solation is evaporated to dryness and
weighed.

Nttrogenms matter,  The insoluble residue on the filter i
nitrogenous matter; it is weighed after drying,

Analysis of the Finished Lacquer.

Muistwe.  Moisture is determined in the same manner as in
the case of raw lacquer; but it is better to take ahout 2 grams of
the sample.

Urushivl,  Laequer free from moisture is dissolved in 20 c.c.

T e e —
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of absolute aleohol and after standing for an hour, is transferred
to a tarred filter and the aleohol-soluble matter is determined.

In the case of black laequer, one or two drops of the half
normal hydrochlorie acid must be added, or the lacquer is not
easily dissolved.

The aleohol-soluble matter is washed first with hot water,’ next
with warm sodium earbonate solution,” and then with hot water
again, and redissolved in aleohol.

The aleoholic solution is divided into two equal parts, one of
which is titrated with the standard barium hydroxide solution in or-
der to estimate the urushiol, and the other is evaporated on a water
bath and weighed to determine the sum of urushiol and oils.

Oils, The amount of oils is obtained by subtracting that of
urushiol from the sum of urushiol and oils

Grum aralie,  This is determined in the same way as in the
ase of raw lacquer, but all water-soluble admixtures such as honey
and maltose come under this head.

Nitrogenous matter,  This is determined in the same way as in
the case of raw laequer; but all insoluble admixtures come under
this head.

Ash.  Ash is determined by igniting 1 gram of the laequer in
a basin,  Inorganie substances contained in the ash, often suggest

the driers or =ome of the admixtures in the lacquer.

Oetober, 1907,
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1 From the solution, water-soluble matter as glycerine may be determined.
2 From the solution, resinous weid and its neid value may be determiand,
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