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416 Mr Gustav Mann on the

METHODS EMPLOYED BY DIFFERENT OBSERVERS TO EXTRACT
THEIR PURE CHLOROPHYLL.

I here add a list of the different methods employed for
the extraction of what each writer considers pure chloro-
phyll. The methods mentioned are those of Gautier,
Hansen, Hoppe-Seyler, A. Meyer, Pringsheim, Sachsse,
Schunk, and Tschirch; along with Detmer’s method of
preparing a crude chlorophyll extract. i

Detmer’s Method of preparing a Crude Chlorophyll Extract.®

Young wheat plants or Elodea canadensis are boiled for
a quarter to half an hour in distilled water. The water is
then poured off, and the plants are washed in water, and
extracted with strong aleohol. To quicken the process, the
alcohol may be warmed. .

Gautier's Method.t

1. Green leaves are triturated with sodium carbonate and
alcohol, and the green alcoholic product is treated with
animal charcoal, which takes up the colouring-matter and
leaves the impurities behind.

2. The charcoal is extracted with alcohol, which removes
a yellow colouring-matter.

3. Next, the charcoal on treatment with common ether or
petrol ether should give a green solution, which, on evapora-
tion, allows the green colouring-matter to crystallise out. A.
Hansen repeated the process, but was unable to get the
same results, the charcoal not giving up the colouring-matter
on treatment with ether or petroleum ether,

Dr Adolph Hamsen’s Method of preparing “ Chlorophyll-green.”}

The material used is grass, because it contains no resins,
tannin, turpenes, &e.

1. Boil a quantity of grass to get rid of soluble substances
and yellow and brown colouring-matters, which on evapora-
tion form a brown extract.

* Das Pflanzen physiologische Practicum.

+ Comptes Rendus, 1xxxixz. 861.
I drbeiten d. Bot. Instituts in Wilrzburg, iii, 123, 430.
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The boiling, which must be gentle, lasts for half to three-
quarters of an hour,

2. Wash till the water runs off quite colourless.

3. Dry the material at a low temperature as quickly as
possible. 'When dry, the material may be used at once, or
kept for future investigations in the dark.

4. Treat the dried material with absolute aleohol, and a
dark green solution is got. After a time no more colouring-
matter is taken up, and after the first quantity of alcohol
is poured off, the material is extracted with a second, and
it may be third quantity of alcohol, till most of the colour-
ing-matter has been removed.

All these manipulations, as also the succeeding ones, have
to be done in a darkened room, since the colouring-matter
is very susceptible to light.

5. Evaporate the alcoholic extract to one-eighth of its
volume.,

6. Saponify by Kiihne’s method—

(@) Make a solution of caustic soda by taking 1
part of NaOH, 5 parts of water.

(b.) Add of this solution 40 to 50 c.cm. to 2% litres of
the concentrated aleoholic solution thus: While
the alcoholic extract is boiling, add the caustic
soda solution drop by drop, stirring all the time.

(c.) Drive off the alecohol and add water; evaporate
the water to a small quantity. Then add
alcohol for a second time, and the saponification
is completed.

7. To get the soap in a solid form, evaporate the alcohol,
add water and an excess of sodium chloride. Thus we get
the soap separated in the form of black-green granules.

8. Add petrol-ether to the soap, and a dark yellow colour
is extracted. [If I understand the author correctly, it is
more advisable to treat the black-green granules (7) first
with ether (9), and then with petrol ether (8), as less of the
latter will thus be required for the removal of the yellow
colouring matter.—G. M.]

9. Next, wash the soap with ether, which will remove
foreign bodies, along with a small quantity of colouring-matter.

10. Treat the soap with ether, mixed with a few cubic
centimetres of aleohol, and a clear green extract results.

TRANS. BOT. SOC. VOL. XVIIL 28

e e e e




418 Mr Gustav Mann on the

Thus we get the yellow colour in “petrol ether and the
green colour in alcoholic ether. The yellow colour crystal-
lises in dark yellow needles out of the petrol ether, or after
this has been evaporated and the residue treated with
absolute alcohol out of the latter.

The green colour crystallises in sphero-crystals, and to
get it pure we proceed thus :—

1. Filter the dark green ethereal solution.

2. After twenty-four hours repeat the process.

3. Remove all traces of yellow colour with petrol ether,
after having evaporated the ethereal solution to
dryness.

4. Redissolve and crystallise out of an alcoholic ethereal
solution,

The spharo-crystals the author calls “ chlorophyll-green.”

Hoppe-Seyler's Method of preparing Chlorophyllan
Crystals®

1. Grass is washed three or four times with ether to
remove the waxy covering of the leaves.

2. The leaves are then treated with boiling absolute
alcohol, which extracts the green colour.

3. The green alcoholic extract is evaporated by heating it
at a low temperature. The resulting residue is washed in
cold water and redissolved in ether.

4. The ethereal solution is slowly evaporated in loosely-
covered glass vessels, and thus are got:—

5, Granular erystals, brown with transmitted, dark green
on reflected light. These crystals are purified by recrystal-
lisation, and are called “ Chlorophyllan™ erystals.

A. Meyer's Method of preparing Chlorophyllan.t

Since chlorophyllan is readily soluble in hot glacial acetic
acid, A. Meyer proceeds thus :—

Treat the leaves directly with hot glacial acetic acid,
filter the extract, evaporate it, extract the residue with
alcohol, and let the chlorophyllan crystallise out.

* Zeitschrift f. Physiologische Chemie, iii. 839, iv. 198, v. 75.

T Arthur Meyer says (Das Cholorophyllkorn, Leipzig, 1883) Pringsheim’s
hypochlorin is identical with Hoppe-Seyler’s chlorophyllan.
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Pringsheim’s Method of Preparing Hypochlorin,*

Pringsheim’s method for the separation of the colouring-
matter of chloroplasts from the ground-substance consists in
warming green tissue for fifteen minutes to an hour in water
heated up to 50°~80° C., or by exposing the tissue to steam of
boiling water from fifteen minutes to several hours, when
variously-coloured drops exude (the commonest colours are
shades of green up to olive-green; rarer are blue-green,
yellow, or reddish-brown). These are of an oily nature,
and keep the colouring-matters in solution; they are soluble
in alcohol and ether. When the exudation is completed
the ground-substance of the chloroplasts shows up as a
hollow sponge-like ball, and the oil is believed to have been
contained in the meshes of this hollow ball

Exposure to intense light has the same effect, for by
bleaching the colouring-matter the ground-substance is re-
vealed, and shows the hollow spongy nature of it.

The exuded drops the author calls “ Hypochlorin.”

Sachsse’s Method of preparing Chlorophyll.t

Sixty kilogrammes of Primule elatior and the same quan-
tity of Alliwm wrsinwm are boiled in water, well pressed to
get rid of the water, extracted with 44 litres of boiling 90
per cent. aleohol to each 60 kilogrammes of raw material,
then the material pressed again to get rid of the alcohol, and
twice boiled in so-called “light” benzin (0-7 sp. gr.) After
each boiling the material is pressed, and the benzin extracts,
after filtering, are added to the alcoholic extract, when the
benzin will take up most of the green colour, leaving the
yellow colour to the aleohol.

After several days’ standing the benzin solution is decanted,
bottled, and treated with pieces of sodium.

After eight to fourteen days the benzin solution becomes
cloudy, and ultimately a precipitate is thrown down. The
process is completed when the benzin has assumed a pure
golden-yellow colour, and when it does not show even in
very thick layers the characteristic band of chlorophyll
between the lines B and C.

* Lichtwirkung Chlorophyllfunction in der Pﬂéﬂz@, Leipzig, 1881.
+ Phytochemische Untersuchungen, Dr Robert Sachsse (Leipzig, Verlag von
Leopold Voss, 1880).
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Should the precipitate formed be so fine as not to deposit
readily, we may hasten the process by passing a strong
current of carbon dioxide through the benzin.

The precipitate is separated from the benzin by filtration,
is washed repeatedly with benzin, and evaporated on a water-
bath. When dry the precipitate forms a nearly black
pulverisable mass, readily soluble in water and aleohol,
imparting to them a dark green colour. This precipitate is
“the green colouring-matter.”

Schuncle’s Method of preparing two Colowring-Matters identical
with Frémy's Phyllocyanin and Phyllozanthin.®

Fresh green leaves—preferably grass—are treated with
strong boiling aleohol, and the dark-green extract having
been poured off from the exhausted leaves, is allowed to stand
for a day or two, when it deposits a quantity of wax, fatty
matter, and other impurities, which had been extracted
along with the colouring-matter. The deposit being filtered
off, a current of hydrochloric acid gas is passed through
the filtrate. This produces a dark green, nearly black,
voluminous precipitate which increases in quantity on stand-
ing. The precipitate is separated by filtration, and washed
with alcohol along with an excess of acid.

The precipitate contains, with impurities, chiefly of a fatty
nature, two distinet colouring-matters, identical with the
phyllocyanin and phylloxanthin of Frémy.

Tschireh’s Method,t

To prepare the chlorophyllan of Hoppe-Seyler,which Tschirch
believes to be identical with Pringsheim’s hypochlorin and
Gautier’s crystallisable chlorophyll, he proceeds either accord-
ing to Hoppe-Seyler’s method, or according to A. Meyer,
or ultimately according to his own method, namely, thus—

Wash the leaves (grass) with ether, treat them with
diluted hydrochloric acid, wash, make an extract with boiling
alcohol, filter it and evaporate down to half its original
volume, and on cooling hypochlorin will be deposited in
considerable quantities.

* Annals of Botany, vol. iii. No. 9. page 88.
'+ Berichte der deutschen Botawischen Gesellschayt, i
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