
( N O R I N G A  P T E R Y G O S P E R M A  OR G U I L A N D I N A )  
H Y P E R A N T H E R A .  

Nainc.-(Nadkarni. I<. M., Indiafr Mnteria Medica, 561) 
Sanskrit: SlsobBal.~ja?in, De~ishiym, Marinyi: English: Horse radish, 
Drzrwzsficlz plant: French : Moriuzga a graine.rtrifitwes; Hindustani: 
Sairi~zjnti, Segzv, lhk-dfz~ugeka jlzod; Punjabi : Sclmzj?za; Bengali : 
Saijlza; Telug-u: 11.izuzaya; Chara th i :  Sorayam; Mahratti: Sizegat; 
Tamil : Mwmzgni; Ranarese : Nlrgqe; Malayalam: d l w i m ;  Konkani : 
Mash i~~ga  jlzad; Sinhalese: n/Iw~iuga; Burmese: Da~zilalobi~z; >lalay: 
Ka$oi, Ranzoogie. 

Habifa,f.--A beautilul trer n-ild in the sub-I-Timalayan range and 
corntllotlly cultivated in India and Burma. 

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

Actio+r.-Antispastnodic, stim~ilant, 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 emmet~agogue and even abortifacient. The flowers 
arc stimulant, ionic and diuretic and useful to increase the flow of 
bile. 

UPS.-Its leaves, flowers and imrnairlre capsules are eaten in 
curries. Crated korsc radish (European) eaten at frequent intervals 
during- the day and also at meals is said to banish the distressing 
cough that lingers after influenza. It contains sulphur and is there- 
fore recommended for rheumatism, applied as a poultice for the 
neuralgia of the face. Tn short, the different par!s of the Drnmstick 
are ah~mdantly used in medicine. 

I+eparation of the n~ates+al.-Drumsticlts xot 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: 



TABLE I. 

Rcsidis expressed as pcrcevltagc on air-dry material. 

The above determinations were carried out according to standard 
methods of X.O.A.C. 

Distribution of nitrogen in ~a r ious  solvents expressed as per 
cent. total nitrogen. 

T A ~ E  11. 

Solvents / q r o g  
extracted 

1. Water . . . . . . 
2. Saline . . . . . . .., 1.8 

3. 70°6 Alcohol . . . . ..I 1-0 

4. 0.10i, Alkali . . .. ..I 11.0 

-4 separate esrimation of the non-protein nitrogen was made as 
f O~IO\YS :- 

10 g. of the air-dry material was extracted a number of times 
with 0 . 5 5  acetic acid until no more nitrogen was present in the 
extract. The combined extract was heated on a water-bath at 605C. 
for 10 minutes, the precipitated protein filtered off, and the filtrate 
concentrated ullder reduced pressure at a temperature not exceeding 
50°C. on a water-bath. The concentrate was made up to a known 
volume and aliquats taken for total nitrogen. 

Per cent. non-protein = 44.4. 

Isolatio~~ of Globulin.-500 g. of the material were treated with 
3 litres of 10% saline, shaken for 1 hour and filtered. The residue 
was again extracted twice with 2 litres of 10% saline. The combined 
filtrata were dialysed ti11 free from chloride. The precipitated globu- 
lin was centrifuged, redissolved in 1 litre of 10% saline and filtered. 
The filtrate was dialysed again running distilled water, till free from 



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 v-as acidified with a few drops of acetic acid ancl 
heated on a water-bath. Only traces of albumin were present. 

Isolatio~z of Prolanzi~~.-The residue after saline treatment was 
treated with 3 litres of 70'j& alcohol and refluxed for 3 hours on a 
water-bath, filtered, the residue was again extracted with 3 litres o i  
70% alcohol. The hot suspension was filtered and the combined 
filtrate was concentrated at 40°C. under reduced pressure. On 
treating the concentrated alcoholic extract (500 c.c.j with acetone 
( 6  litres), a copious precipitate was obtained, a large portion of which 
was soluble in water. The insoluble portion was separated on the 
centrifuge and dialysecl till free from chlorides, centrifuged, washed 
repeatedly with distilled water and dehydrated with alcohol and ether 
and on drying, a light brown solid vl-as obtained (yield 1 .5  g.). 

The above preparations gave on analysis the following results :- 

Preparation 1 Ash and Xoisture-free 

* Micro method oi Carius 

The two preparations (globulin and prolamin) were analysed 
by the method of Van Slgke (Riochem. 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:- 



TABLE 1V. 

Percentage of Total Nitrogen 

%'om of Xirroenl Preparation 

Arid iusol. Humin 

:, sol. ,, 

Total bnsic 
Arginiur 
IGstidinf 
Cyatine 
Lg~ine  

Total non-basic 
.ilnino 
Kon-amino 

Prolamin Globulin 

In Tzble T\r are given the percentages of the more important 
amiao-acids as estimated for the whole protein. 

TABLE V. 

I 
Amino-%id 1 Prolamin Globulin 

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 

Tyrosine . . . . .. 
Tryptophane . . . . 
Cyatine . . . .  .. 

4.16 

3.17 

3.30 

5.27 

1.71 

3.42 



globulin of the drumsticks is almost the same. However, the prola- 
min from drumsticks bears a resemblance to the prolamin from rice, 
as shown in the following table. The corresponding values for the 
prolamin from Fenugreek are given for comparison. 

TABLS VI. 

Prolamin from 
Percentage of Total Nitrogen 

in the form of 

Histidine 1 . . . . 6 . 2  I .. 
2 .. . . 1 :  8.1 / &I .. 

Lysino 1 .. . . 
2 .. . . 

Tryptophans . . . . 1 . .  1 3.11 j 2.35 

1. Hoffman, W. (lourn. Biol. Chenz., 1925, 56, 501). 
2. Tadokoro, T., and others [Coll. Ag~ic .  Hokkaido, Iwp .  Ulziv. (Sapparo, 

Japan), 1926, 18, 1751. 
3. Rau, Y. V. S., and others (Joum. Ind. Imt .  Sci., 1933, 16A, Part 

VIII, 85). 

T o  assess the relative nutritive vaIue 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. 



4. Ruttgers (I?i'a~~rur:gss:l'tf~1cIz~i1ie, 
5. Van SIyke, D. D. (Jqur. aiol. C 
6. Qstorne, Th. B., Van Slyke, D. 

U. V. (Jour. Biol. Clmtt.. 19; 
7. Oshrne, Th. B. (Erge6a. d. Piz 
8. Sjollernz, B., Rinks, U. J. J. 

76, 369). 
From the above table, it is clear that the prolamin from drum- 

stick contains aboxt 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 lysine and histidine as compared to animal proteins. 
I t  contains a good percentage of tyrosine, tryptophane and cystine. 
Since milk contains a low percentage of cystine, 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 (Zcitsch. fGr. Plqviol. Clzcnf., 1911-12, 76, 
369) as modified by Block (Jour. Bid. Chewz., 1935, 106, 457) 
which invokes the isolation of amino-acid as flavianate. Work in this 
direction is in progress. 
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