PHYSIOLOGICAL PRODUCTS OF THE LAC INSECT

PART 1l. INVESTIGATION OF THE WATER SOLUBLE
NITROGENOUS CONSTITUENTS

By N. K. Ranga Rao.

In a previous communication (J. Indian Inst, Sci., 1933, 16A,
77) 1t has been shown that the water soluble nitrogenous bodies not
precipitated by acetic acid, alcohol or salt solution, consisted of the
simpler polypeptides, among which a protamine-like body with a high
percentage of basic nitrogen was found. The present investigation
deals with the fractionation of the serum polypeptides with the object
of isolating simpler mixtures if not individual compounds.

Several modifications in extraction and treatment were adopted
with the object of obtaining the polypeptides, as far as possible, 1n
their native state and without any admixture of foreign bodies. Thus,
the extraction of the material was carried out with distilled water
instead of with 0.9 per cent. salt solution. Concentration of the aqueous
extract was effected by freezing out the water. The proteins were
precipitated directly with alcohol. The following is a schematic repre-

sentation of the treatment.
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Fractions 1, 2, 3, 4 and 7 were dried at 97° and bottled
bers 3, 4 and_ 7 were white powders: 1 and 2 were del; Nurr}—
colour. Fraction 8 crystallised in the form of fine whi?r re:ll in
Fractions 5 and 9 were obtained as brownish POWd;rs 'lf_’hnee les.
washed thoroughly with absolute alcohol and Pi‘eserved' L ey were
desiccator.  On removing alcohol under reduced pressure af:::t?::;

6 and 10 yielded brown powder :
: s which were also :
vacuum desiccator. preserved in the

| Results.—The nitrogen contents of the different fractions were
estimated. -

TABLE 1
e i
Fracion No. | TotNirogen | PNE" | ubslioce | airogenly e
soluble nitrogen gms. preparation
{ ]
1 1-50 16:48
2 L 0-26 2:86 630 0-41
3 0-06 0-66 80 0:75
4 0-21 2-31 400 . 0-05
5 | 0-20 | 2:20 25 11-41°
6 . 3-40 37-37 232 14-67
7 ; 0-25 2:75 1400 018
8 0-23 2-53 31 760
9 0-87 9-56 280 4-30°
10 ﬁ 142 1561 15:0 947
1 ! 0-30 3-30
12 0-31 3-41

e On ash-free sample.
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TARLE 11

Nitrogen dintribution,

Praction § IPype tion 6 Fraction 9 Fraction 10
e = =i ‘tj
Humin N 8 SR 543 4-52
s | - ;
Acid amide N 62 | b 2:62 2:82
Basic N _ 4789 417 16:35 2580
Arginine N 1873 B =% 19-03
Histidine N 035 143 4:31 a 8:87
Lysine N Nil 119 Nil Nil
Cystine N
Non-hasic N vl 3N ) 4 75:43 6694
Amino N in basic form ... 13 o o 18N 4-47 561
Amino N {ir nonbasig t
form -1 nx 4063 2807
TABLE 111
Properties of the wstnegenous compounds.
FrRACTION
n . S5* 6 “ 8 g* 10
—--—-*-— .._. — _+—
Solubility im Soluble R epadrilly Mluble in | Readily Readily
water. walishd e hot water | soluble soluble
Solulils a Soluble Salelie | [31soluble Soluble Soluble
Soil::::lyllm n Solubie Brasliwbille ! Insoluble Soluble Soluble
Mt [ |
et
PhWk‘ Precipitate | Preciptate | W precipi- | Precipitate Precipitate
Cd. 1\ | tAte in acid ° in acid
' medium medium
Mercarec acetate. | Precipitate  Fymcipitate | Wr precipi- | Precipitate Precipitate
tate
i .‘
o ~Daphtihol teat - ! s - - +
( Motusch dest)

* Frood trom oseeille radical.
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Discussion of Results.—Fraction I 1s a mixture of proteins and

peptones which are precipitated with = voly i

fraction 2 1s made up chiefly of the la?: dye,niliic?af iilclfr?:i;n ? lnge
free from nitrogen, it 1s to be inferred that o.26 gm. of nitrogen fzunz
in that fraction (63 gms.) may be regarded as having been grcn':cll.lded
Fractions 3, 4 and 7 are barium salts of phosphotungstic and carbonic
acids :':md they have in all 0.52 gm. of nitrogen precipitated with them
Fractions 5 and 6 are nitrogenous bodies precipitated by phospho:
tungstic aCId,‘ but fr::-lction 5 differs from fraction 6 in that it forms a
compound with barium hydroxide and is soluble in butyl alcohol.
Fractions 9 and 10 are nitrogenous bodies not precipitated by phos-
photungstic acid, but fraction ¢ differs from fraction 10 since it forms a

hygroscopi¢ compound with barium hydroxide. The nitrogenous bodies
not extracted by butyl alcohol are represented by fraction 12.

A detailed investigation of the fractions which had either a high

percentage of nitrogen or contained comparatively large quantities of
nitrogen was carried out.

Fraction §.—This 1s a white needle-shaped crystalline substance
soluble 1n hot water. It has been identified as tyrosine by its com-
bustion values, nitrogen content, amino nitrogen content and Millon’s
reaction. (Found: C, 59.0; H, 6.10; N, 7.68. C,H,,O,N requires
C, 59.64; H, 6.12; N, 7.74 per cent.)

Fraciions 5, 6, 9 and 10.—The distribution of nitrogen in these
compounds has been determined by the Van Slyke method. Fraction
5 contains 47.9 per cent. of basic nitrogen of which 30.4 per cent.
is histidine and 18.7 per cent. arginine. The ash content of this frac-
tion is 29.8 per cent. About 32 per cent. of the total water soluble
nitrogen separated as fraction 6 which contains 42 per cent. of basic
nitrogen of which 18 per cent. 1s argine and 19, histidine. The {10;1-
basic nitrogen of compounds of fractions 5 and 6 occur almost entirely
in the amino form. Fractions 9 and 10 are poor in the basic -fracn%n
and are not therefore readily precipitated !)y phosphgtungsnc a}f‘ll;
The former forms a stable compound with bartum hydromdebfronzi W }ge
the free polypeptide cannot be obtained by passa_g;: of lca;;r r?: aé?dmw
as 15 usually the case but has to be treated wit s;p u i}
remove barium. The non-basic nitrogen content of k: 1flc¢83mpe unc i
very high, being 75.4 per cent. Its ash cont?t Ifio;l ° FS v
Further work on this compound is in progress. rrac

ic aci d with
precipitated by phosphotungstic acid, nor forms a corzgzgr;s g;:r; .
barium hydroxide. The nitrogen distribution of this comp

in Table II.
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SUMMARY

1. The nitrogenous bodies of the lac wash liquor have been sepa-
rated into four fractions, two of which are precipitated by phospho- -
tungstic acid. These fractions are rich in basi_c nitrogen and constitute
about 35 per cent. of the total water soluble nitrogen. The other two
fractions not precipitated by phosphotungstic acid are rich in the non-
basic fraction (75 per cent.) and constitute about 25 per cent. of the

total nitrogen.

2. Free tyrosine has been obtained from the body fluids of the
lac insect. It has been found to be present to the extent of 2.5 per
cent. on the total water soluble nitrogen.
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