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role in blood regeneration. It is true that, as
in Alcock’s experiments, in normal anirals
tryptophane deficiency produces no marked
angemia, but this must be explained on the
assumption that blood composition is maintain-~
ed constant by utilization of tryptophane
derived from tissue wastage as is proved by
the fact that although animals on a tryptu-
phane-deficient diet present a nearly normal
blood picture, they loose weight continuously
during the experimental period.

TasLE II
Hydrolysed casein : .
% tryptophane Hydrolysed casein
Bl L A I
0 | 12 | Increase 0 12 Increase
R.B.C.in
millions per
c.mm, 3.04(6-45 112.1 | 3:06 | 475 | 55-24
Hemoglobin
in gm. per
100 mm, 8:34/13-7 63-52 | 8-39 11.77 | 40-28
R.B.C. Hzmoglobin
Standard errcr of difference  17-9 6:77
Value of ¢ 4-66 11-956

The author’s thanks are due to Prof. M.
Damodaran for his valuable help and interest
in the work, and to Dr. N. Sundararama Sastri
for the statistical analysis of the results.

University Biochemical
Laboratory, Madras,
November 8, 1943.
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THE INDUCED OXIDATION OF
OXALIC ACID BY DICHROMATE WITH
FERROUS SULPHATE AS INDUCTOR

DuriNng the course of some other work we
discovered that the presence of oxalate inter-
feres with the titration of ferrous sulphate
with dichromate by giving rise to a consump-~
tion of dichromate far in excess of the amount
required for the oxidation of the ferrous iron
present. This excess consumption of di-
chromate cannot be explained as due to any
“primary reaction between oxalate. and di-
chromate, for it is known from the work of
Dhar! that oxalic acid is only slowly oxidised
by dichromate at ordinary temperatures.
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Further, we have observed that, in the ab-
sence of ferrous sulphate, oxalate at the con-
centrations employed in our experiments does
not consume any dichromate, the deep blue
colour indicative of the end point with the
diphenyl amine reagent being produced by the
addition of a single drop of dichromate. Detail-
ed experiments carried out by us have led to
the conclusion »that the observed interference
of oxalate is due to the fact that the rapid re-
action between ferrous sulphate and dichromate
induces the reaction between oxalate and
dichromate. -

The following table incorporates some of the
typical results:—

10 c.c. N/20 Fe SO4 + 5 c.c. 4N H,SO, + 2-5 c.c.
HgPOy (1-75 Spgr) + 05 c.c. 0-1% diphenyl-
amine + X c.c. oxalate + water to make up
the volume to 50 c.c.

Concentra- 5?3?2:;;2: Induction factor (F)
tion of 0-0529 N - |p= No. of moles of oxalate oxidised
oxalate (in c.c.) ~ No. of moles of FeSO, oxidised

Nil 9-45
0:0IN 12.05 014
0-03N 1415 0-25
0-U5N 14-80 0-28

From the results given in the above table, it
will be seen that the induction factor increases
with  increasing concentration of oxalate the
concentration of ferrous sulphate and hydro-
gen ion being kept constant.

~ We have also found that ferrous sulphate
induces the reaction between dichromate and
taljgaric, citric, and malic acids but not succinic
acid.

Andhra University,

C. R. VISWANADHAM,
November 17, 1943,
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AN IMPROVED METHOD OF
LOCATING TANNINS IN PLANT
SECTIONS

CoMMON TESTS FOR TANNINS

VARIQUS methods! have been described for
locating tannins in plant tissues, but they all
suffer from one disadvantage or the other. Vin-
son® fixes and stains tannins in situ by exposing
whole organs to vapour of amyl or ethyl nitrite.
He recommends a 20 per cent. alcoholic solu-
tion of ethyl nitrite, but, owing to its low
boiling point (16°C.) it volatilizes so rapidly
at the temperatures prevailing in thig country,
that in practice it becomes difficult to get
satisfactory results. Amyl nitrite on the other
hand though less volatile, is disagreeable to
use.

Methylene blue (1:500,000) followed by
saturated aqueous picric acid, has also been
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recommended for staining tannins in the living
stated but the test is not very specific as other
tissues besides tanning are also stained.

One of the most commonly used methods for
detecting 1annins in plant sections is to draw
a drop of 10 per cent. ferrie chloride under
the cover glass by means of filter paper.! The
tannins are stained dark green, blue or black.
The method is very uselul especially when
there is a high accumulation of tannins as in
galls or necar wounds or infected tissue. But
as the test is mot very sensitive it cannot be
successfully used when the concentration  of
tannin in the tissues is very low (1-10 p.p.m.).

Recently Dastur®  has  prepared  standard
slides of sections of cotton leaves, showing
different degrees and extent of tannin accumu-
lation, but unfortunately he has not described
the technique employed.

ADVANTAGES oF Forin Dents Reacent (F.D.R.)

The author while working on the causes
of discolouration of jute during retting iried
the above methods for locating the tannins in
the stem sections but without any success. It
was then, that the idea of using Folin Denis
Reagent suggested itself. F.D.R. has previous-
ly been used with a great amount of success
as delicate test for microquantities of tannins
as 1 p.p.n. % but the possibility of its being
used as a new stain in histological work has
never been explored. The author after repeat-
od trials has been able to develop a standard
technique by which F.D.R. can successfully
be used as a delicate and reproducible test for
locating the tannins in plant sections. .

The method is simple and presents great
advantages over those described before, In
the first place it is very specitic, no other tissues
besides those containing tannins being stained.
In order to verify its specific nature, sections
of different plant materials were separately
gtained with standard lignin and cellulose
stains, viz., phloroglucin, Maule, anilin sulphate,
Schultze's solutions, iodine [ollowed by sul-
phuric acid and also F.D.R., and examined
under the microscope. It was found that tis-
sues which gave a positive reaction either for
lignin or for cellulose were in many cases not
stained by F.D.R. For instance the xylem or
wood though mostly lignifled was not stained
blue with F.D.R.; so also the pith and rays
which are predominantly cellulosic in charac-
ter, showing thereby that F.D.R. is necither a
lignin nor a cellulose stain. Cellulose and
lignified tissues are stained by F.D.R. only in
the presence of tannin. Thus cotton fibres and
filter-paper pulp do not show any colour when
stained with F.D.R. but the same materials
when treated with F.D.R. after a preliminary
steeping in tannin (10 p.p.m.) give a distinct
blue colouration.

The method is also more sensitive lhan any
of those described carlier and can be used with
very good results even when the concentra-
tion of tannins in the tissues is as low as
1 p.pam. Staining is also permanent. It has
been successfully tried for number of plants
like flax, tea, jute, etc., and is described
below,
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Tug F.D.R. METHOD FOR DETECTING TANNINS
IN PLANT SECTION
Prez)amt‘io‘n of reagents.—Only 1lwo solutions
are required and they are prepared as fol-
lows: —
AL 2:25 gms. o phosphotungstic  acid,
0-5 gm. of phosphomolybdic acid and 15 ¢,

of syrupy phosphoric acid are taken in a
small conical flask to which are then added
17-5 c.e. ol distilled water.  The mixture is

boiled over a water-bath under reflux for {wo
hours, allowed to cool and then made up lo
25 c.c. by adding the required quanitily of
distilled water.  The solution  deteriorates on
exposure to strong light, and it is advisable to
keep it in an amber coloured bottle preferably
wrapped in black paper.

B. A saturated aqueous solution of sodium
(:z_n'bmmtc is prepared by boiling 70-75 gms.
of aphydrous sodium carbonate with 100 e,
of distilled water fill dissolved.  The solution
is allowed to cool and settle down and the
clear liquid from the top is then decanted and
if necessary (iltered before use.
_Procedure—As the stain is aqucous the see-
tions have to be brought down to distilled water
before applying the stain.  The seetions are
covered with just sullicient quantity of solu-
tion A for about 15-30 minutes though with
fresh green sections even 5 minutes were found
to be quite suflicient. The solution is then
drained off and the scctions neutralized with
a few drops of solution B. The staining is
complete when the effervescence due to eseape
of carbon dioxide ceases. A blue colour is
obtained with the formation of a cloudy white
precipitate.  No attempt should be made 1o
remove the white precipitate by washing the
sections in water as the blue stain is 1'mdily
soluble in water. As soon as neulralization
is effected the sections are quickly passed
through 30, 50, 70, 85, 95 per cent. and absolute
aleohol, cleared in xylol and mounted in bal-
sam. Tissues containing tannins  are stained
a decp, steel-blue. The staining is permanent
and the preparations keep well, / o

MaTERIAL STUDIKD

The author has tried the method with uni-
formly good results for'a number of plants. In
Jutg, only the fibre bundles of {he phloem are
stained the tannins being located in the ecell
walls, contrary 1o the [lindings of Nodder?
According to Kundu,® in jute, the durk'dopu-
sits which occur abundantly in the cortex and
rays are tanpms, but they do not take any
stain with F.D.R. which clearly shows that
they are not tannins. Their ehemical nature
however, appears to be in doubt. B

A list of plant materials where the presence
of tannins has been demonstrated by (‘ﬂ“ﬁf (:ggfré
method is given below. ' “

Stem.—Corchorus capsularis, C. olitori

Hibiscus sabdariffa, H. ms&sv‘.'rwnsis fﬂfﬂ:&
culentus, Crotalaria juncea, Linum 'usitatis—
simum, Cajanus indicus, Mangifera indica

T V{,%;gmusc comlozwn%sh Rosa sp. ’
: s~—Camellia ea, Gossypiur

et , sypium sp., Ses-
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Lmvns —Agave: sisdlang: B*romelm sp .
FRUIT ~Musa sp., Goscypmm 5D

‘Jute Agncul’cu*al Reaearch
Tabaratories, Dacca,

Indian, Central Jute Ccmrnt‘aee,
October. 4, 1943, '

A, C. Bost.

Ssrotomist's Vade-Mecnm,, 1987,
1010, 749,:222" (@ngma}
H andhook of i icroscopt-
aglins, T. B P}Lyzapm‘im
ethodsy 1933, P54 8,
Sk, 1939 9, 295-96.
6. Rosenblatt,M and I’ekuso, i, V., Jour. 4. 0.4:C,

oo R., Bull. 1.CJ.Cy

Nodder,
Jeid. 1948,6;157~61.
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