PROTEINS OF INDIAN VEGETABLES. DRUMSTICK.

(MORINGA PTERYGOSPERMA OR GUILANDINA)
OR HYPERANTHERA.

By Y. V. S. Rou and V. Ranganathan.

Name—~—(Nadkarni, K. M., Indian Materia Medica, 561)
Sanskrit: Shobhanjana, Duvishigru, Muringi: English: Horse vadish,
Drumstick plant; French: Moringa a granestripteres; Hindustani:
Sahinjan, Segve, Duk-Mungeka jhad; Punjabi: Schanjna; Bengali:
Satjna; Telugu: Munaga; Guzarathi: Saragawva; Mahratti: Shegat;
Tamil: Murangai; Kanarese: Nugge, Malayalam: Murina; Konkani:
Mashinga jhad; Sinhalese: Mwrunge; Burmese: Dondalobin; Malay:
Kayloi, Ramoogie.

Habitat ——A beautiful tree wild in the sub-Himalayan range and
commonly cultivated in India and Burma.

Parts used—The bark, root, fruit, flowers, leaves, seeds and
gum.

Action.—Antispasmodic, stimulant, expectorant and diuretic,
The fresh root is acrid and vesicant; internally stimulant, diuretic and
antilithic. The gum is bland and mucilaginous. The seeds are stimu-
lant. ‘The bark is emmenagogue and even abortifacient. The fowers
are stimulant, tonic and diuretic and useful to increase the flow of

bile.

Uses—1Its leaves, flowers and immature capsules are eaten in
curries. Grated horse radish (European) eaten at frequent intervals
during the day and also at meals is said to banish the distressing
cotugh that lingers after influenza. It contains sulphur and is there-
fore recommended for rheumatism, applied as a poultice for the
neuralgia of the face. In short, the different parts of the Drumstick
are abundantly used in medicine.

Preparation of the material —Drumsticks got from the local
market were cut into small pieces and dried in a hot air-oven at 45°C.
The air-dry material was powdered to pass a 20-mesh sieve. The
material obtained was analysed and found to contain:
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Results expressed as pereentage on air-dry matevial.
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The zbove determinations were carried out according to standard
methods of A.0.A.C.

Distribution of nitrogen in various solvents expressed as per
cent. total nitrogen.

Tazrg 11
% N
Solvents extrzeted
1. Water .. .. .. . 37-4
2, Saline .. . .. - 1.8
3. 70% Alcohol . .. .. 1.0
4. 0.19; Alkali . . ‘s 11-0

A separate estimation of the non-protein nitrogen was made as
follows :—

10 g. of the air-dry material was extracted a number of times
with 0.5% acetic acid until no more nitrogen was present in the
extract. The combined extract was heated on a water-bath at 60°C.
for 10 minutes, the precipitated protein filtered off, and the filtrate
concentrated under reduced pressure at a temperature not exceeding
50°C. on a water-bath, The concentrate was made up to a2 known
volume and aliguots taken for total nitrogen.

Per cent. non-protein = 44 .4,

Isolation of Globulin—500 g. of the material were treated with
3 titres of 10% saline, shaken for 1 hour and filtered. 'The residue
was again extracted twice with 2 litres of 10% saline. The combined
filtrates were dialysed till free from chloride. The precipitated globu-
lin was centrifuged, redissolved in 1 litre of 109 saline and filtered.
The filtrate was dialysed again running distilled water, till free from
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chloride. The precipitated globulin was centrifuged, washed three
times with water to free it from contaminated albumin, then with
graded strengths of alcohol and finally with ether. On drying, an
ash coloured solid was obtained (yield 1 g.).

The dialysate was acidified with a few drops of acetic acid and
heated on a water-bath. Only traces of albumin were present.

Isolation of Prolamin—The residue after saline treatment was
treated with 3 litres of 70% alcohol and refluxed for 3 hours on a
water-bath, filtered, the residue was again extracted with 2 litres of
70% alcohol. The hot suspension was filtered and the combined
filtrate was concentrated at 40°C. under reduced pressure. On
treating the concentrated aleoholic extract (500 c.c.) with acetone
(6 litres), a cop10u> precipitate was obtained, a large portion of which
was soluble in water. The insoluble portion was separated on the
centrifuge and dialysed till free from chlorides, centrifuged, washed
repeatedly with distilled water and dehydrated with alcohol and ether
and on drying, a light brown solid was obtained (yield 1.5 g.).

The above preparations gave on analysis the following results:—

Tasre IIL
Percentages
Preparation ‘i Ash and Moisture-free
“Moisture Ash \ P,0
Nitrogen Sulphur*
-
I. Globulin [ 1025 | 001 | traces J 156 l 1.58
1 0-41 [ 14.02 i 1.43
{

II. Prolamin . 9.37 i‘ 0-77

* Micro method of Carius.

The two preparations (globulin and prolamin) were analysed
by the method of Van Slyke (Biochem. J., 1925, 19, 1004) as modi-
fied by Plimmer and his co-workers. Tyrosine, tryptophane and
cystine were estimated separately on the whole protein according to
Folin and Marenzi (Jour. Biol. Chem., 1929, 83, 89). The distri-
bution of nitrogen is given in the following table:—
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Tazre IV.
Percentage of Total Witrogen
Form of Nitrogen Preparation
Prolamin Globulin
Acid insol. Humin .. .. .. 3-1 2-9
" 1-8 0-9
.. .. s 8.1 16-7
.. 25.9 26-9
Arginine 22-6 15-6
Histidine G.1 6.7
Cystine 1.0 0-9
Lysine 2.2 3-7
Total non-basie . .. .. 60-9 58-9
Armino . N 52-9 51-8
Kon-amine 8.0 7-1
ToTAL .. 99-8 100-3

In Table V are given the percentages of the more important
amino-acids as estimated for the whole protein.

Tasre V.
Amino-acid Prolamin Globulin
Tyrosine .. .. .. 4-16 5-27
Tryptophane .. . 3-17 1-71
Cystine P .. .. 320 3.42

From the results it is evident that the globulin compares with
any of the known vegetable globulins in its amino-acid make-up.
But the prolamin differs from the other vegetable prolamins in that
it characterises itself by a low amide and a high basic nitrogen con-
tent. It is striking that the amino-acid make-up of the prolamin and
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globulin of the drumsticks is almost the same. HHowever, the prola-
min from drumsticks bears a resemblance to the prolamin from rice,
as shown in the following table. The corresponding values for the
profamin from Fenugreek are given for comparison.

Tasie VL
Prolamin from
Percentage of Total Nitrogen
in the form of
Ricel? Drumstick | Fenugreek?

Argipine 1 .. AN .. 13-2 . 3-1

2 .. .. .. 18-2 22-6 0.7
Histidine 1 . 6-2 .. ..

2 . 8-1 G-1 .
Lysine 1. 3-4 . .

2 1-7 2-67 0-7
Cystine 1 1.3 .. ..

2 . . 0-9 2-2 2.5
Tyrosine .. .. .. .. 2-3 2.38
Tryptophane .. .. .. .. 3-11 2-35

1. Hoffman, W. (Jowrn. Biol. Chem., 1925, 56, 501).

2. 'Tadokoro, T., and others [Coll. Agric. Hokkaido, Imp. Univ. (Sapparo,
Japan), 1926, 18, 175].

3. Rau, Y. V. 8, and others (Journ. Ind. Inst. Sci, 1933, 16A, Part
VIII, 85).

To assess the relative nutritive value of the prolamin of drum-
sticks, its amino-acid make-up is compared with the essential amino-
acid make-up of a few animal proteins on the one hand and plant
proteins on the other.
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Tapre VIL
! [ Lastal- | Projamin l . P R
Meat? ‘ Casein® l bur;xlms fron;tlii;‘(um-! Corm’ otato
Amino-acid — ! ! i L
! Percentage part of niirogen of the amino-acid on Total N
l‘ i | ! B
Arginine Joaze | T4 | T2 | 226 7.6 8.3
i i !
Histidine Jo1ed | 62 46 | 02 21 | 3-8
Lysine 75 103 | T2 | o267 | L2 3.9
Cystine l] 15 1 02 | 7.3 | 220 | 02 | 31
H
Tryptophane I ‘ 5-3 2 2-3 1-2 2.0
Tyrogine % 1-2 ; 1.b 1-5 3.11 0-2 ?
! | i
4. Rottgers (Nahrungsmittelchemie, 1, 5 Aufl, 1926).
5. Van Slyke, D. D. (Jowr. Biol. Chem., 191314, 16, 531). )
6. QOsborne, Th. B., Van Slyke, D. D., Leavenworth, C. S., and Vinograd,
U. M. (Jour. Biol. Chem., 1925, 22, 259).
7. Osborne, Th. B. (Ergebn. d. Physiol., 1910, 10, 47).
8 Sjollemz, B, Rinkes, U. J. J. (Zeitsch. fur. Physiol. Chem., 1911-12,

76, 369).

From the above table, it is clear that the prolamin from drum-
stick contains about two times the quantity of arginine present in
meat and nearly three times as that present in casein, lactalbumin
and other vegetable proteins given for comparison, but it is
deficient in Iysine and histidine as compared to animal proteins.
It contains a good percentage of tyrosine, tryptophane and cystine.
Since milk contains a low percentage of cysfine, it can supplement
casein in diet.

The high arginine N as determined by Van Slyke’s method is
very striking and requires further confirmation by other methods
especially that of Kossel ( Zeitsch. fiir. Physiol. Chem., 1911-12, 76,
369) as modified by Block (Jour. Biol. Chem., 1935, 106, 457)
which involves the isolation of amino-acid as flavianate. Work in this
direction is in progress.
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