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Abstract: The present study is aimed to investigate the percentage composition of various bio-molecules present in Allium tuberosum 
Rottl. ex. Spreng. using various standard chemical methods. These bio-molecules are very important for fundamental organs of human 
body for their proper functioning. Collectively, ten nutritional parameters were evaluated including total carbohydrates, simple 
carbohydrates, polysaccharides, reducing and non- reducing sugars, proteins, ether extract, fibres, chlorophyll content and ash content. 
The study reveals that A. tuberosum collected from Western Himalayan region of India is having an appreciable amount of nutrients 
mainly polysaccharides (1.65 ± 0.13 %), protein (2.25 ± 0.14 %), chlorophyll-a (0.32 ± 0.04%), chlorophyll-b (0.26 ± 0.03%), and fibres 
(0.7783 ± 0.09%) on the fresh weight basis, responsible for its nutritional and medicinal properties besides the potentially active sulphur 
based components.  
 
Keywords: Allium tuberosum, Chinese chives, Western Himalayas, bio-molecules, nutritional value. 
 
1. Introduction 
 
Medicinal and aromatic plants are the prospective source of 
bio-molecules in curative drug formulations. World health 
organization (WHO) has recognized more than 20,000 plant 
species, which are being used in different life saving drugs. 
In India, the Himalayan region has been documented as a 
great wealth of medicinal and aromatic plants. The Indian 
Himalayan region alone supports about 18,440 species of 
plants, with 45% plants having medicinal properties. In 
recent years most investigations have been aimed at 
standardization of the active principles in pharmaceutical 
preparations from these plants [1].  
 
Alliums are perennial edible plants, which are always 
referred as herbal medicine in our culture and literature since 
the dawn of our civilization. There are more than 120 
different documented uses of the Allium plants. These are 
generally consumed for their flavours and appreciable 
nutritive values. Garlic, onions, leeks, chives and other 
members of the genus are well known for their multiple 
beneficial effects such as antimicrobial, antithrombotic, 
hypolipidemic, antiarthritic, hypo-glycemic and antitumor 
activities. The biochemicals in garlic help to reduce serum 
cholesterol, hypertension, and blood sugar level, blood 
parasites, respiratory other infections and the aging process 
itself [2]. The aqueous garlic preparation causes direct 
antiatherogenic (preventive) and antiatherosclerotic (causing 
regression) effects at the level of artery wall [3]. It is 
believed that consumption of one clove of garlic everyday 
leads to significant reduction in cardiovascular 
complications [4]. Beneficial effect of lowering elevated 
serum cholesterol level for prevention of coronary heart 
diseases and hypertension is well established [5]. Garlic 
extracts have been shown to exert anthelmintic activity 
against common intestinal parasites, including Ascaris 
lumbricoides and hookworms [6]. The cardiovascular 
protective effects of garlic have been evaluated extensively 
in past and recent years [7]. Antifungal activities have also 
been reported in Alliums [8]. Oral feeding of garlic extracts 

has been shown to reduce the incidence and growth of 
transplantable and spontaneous tumours in experimental 
animals and the active components were found to influence 
a number of physiological and immunological functions, 
which account for their anticarcinogenic and antitumor 
effects [9]. The active principles in alliums are aliphatic 
mono and disulphides that can be determined by gas 
chromatography [10]. It is well reported that Allicin is the 
main antibacterial component of Allium sativum [11]. 
 
Allium tuberosum Rottl. ex. Spreng. (Chinese chive, 
Alliaceae) from Western Himalayan region of India is a high 
medicinal value herbal plant, having the potential of treating 
broad range of diseases and disorders covering 
hypolipidemic and hypoglycemic attributes. It is widely 
cultivated in China and its seeds have been reputedly used as 
a traditional Chinese medicine for treating both impotence 
and nocturnal emissions. Tender leaves of A. tuberosum with 
a light taste of garlic can be used, only chopped, to flavour 
vegetables, salads, omelettes, etc. The flowers are also used 
for the same purposes [12]. It is also cultivated in many 
other parts of Asia including the Himalayan region of India 
and Nepal. Besides this it is also found in Cambodia, 
Indonesia, Japan, Korea, Laos, Malaysia, Myanmar, 
Singapore, Thailand and Vietnam and outside of Asia in 
Cuba and the US [13].  
 
The aim of present investigation is to identify and quantify 
the nutritional components present in Allium tuberosum that 
might be useful for herbal medicinal formulations in 
nutraceutical and pharmaceutical industries. 

 
2. Materials and Methods 
 
2.1. Collection and Authentication  
The plant samples of Allium tuberosum Rottl. ex. Spreng. 
were collected from medicinal garden of Munsiyari, 
Pithoragarh, located in Western Himalayan region of India. 
Collection was made in the months of August-September, at 
the stage of full maturity of plants for nutritional evaluation. 
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The Plants were identified and authenticated from Botanical 
Survey of India (BSI), Northern Regional Centre, Dehradun, 
India.  
 
2.2. Estimation of Moisture Content and Dry Matter 
(DM) 
 
Sample was grinded, and 25 gm of the grinded sample was 
taken in weighed petridish. Then sample was kept in a hot-
air oven for 24 hours at 100 ± 5°C. The dried sample was 
cooled in a desiccator and weighed to a constant weight. The 
loss in weight was considered as the moisture percentage and 
was calculated by using following formula: 

% of D.M. =
W2 - W3

W2 - W1
× 100__________

  
Where; W1 = wt. of an empty petridish, W2 = wt. of petridish 
with sample before hot-air oven dry and W3 = wt. of petridish 
with dried sample. The remaining amount was considered as 
moisture content.  
 
2.3 Preliminary Screening of Phytochemicals 
 
Preliminary Screening of Phytochemicals was carried out as 
per the procedure laid down by WHO [14]. Samples were 
evaluated for the presence of various phyto-constituents 
covering primary and secondary metabolites like flavonoids, 
phenols, alkaloids etc. 
 
2.4 Determination of Carbohydrates 
 
Total carbohydrate content in A. tuberosum was determined 
by Anthrone method [15]. 100 mg of the powdered sample 
was hydrolyzed in 5.0 ml of 2.5 N HCl by keeping it in a 
boiling water bath for three hours. It was then neutralized 
with sodium carbonate until the effervescence was ceased. 
Volume was then finally made to 100 ml and centrifuged. 
0.5 and 1.0 ml aliquots were taken from the supernatant for 
analysis. Meanwhile, standards were prepared by taking 0, 
0.2, 0.4, 0.6, 0.8 and 1.0 ml of the working standard. Volume 
was made up to 1.0 ml including the samples. Then 4.0 ml of 
ice cooled anthrone reagent was added and heated for eight 
minutes in a boiling water bath. It was then cooled rapidly 
and finally the green to dark green colour was read at 630 
nm. Based on the standard curve the amount of carbohydrate 
present in the sample tube was calculated. 
 
2.4.1. Determination of Polysaccharides  
Polysaccharide content in A. tuberosum samples was 
measured by extracting all simple sugars with the help of hot 
80% ethyl alcohol. The remaining polysaccharide content 
was measured spectrophotometerically using anthrone 
reagent. 
 
2.4.2. Determination of Sugars 
 
Simple soluble sugars were measured by subtracting the 
amount of polysaccharides from the total amount of 
carbohydrates present in the sample [15]. 
 
2.4.2.1 Détermination of Reducing Sugars 
Estimation of reducing sugars was carried out using 
Dinitrosalicylic acid (DNS) method [16]. 100 mg of the 

sample was weighed and the sugars were extracted with hot 
80% ethanol twice (5.0 ml each time). Supernatant collected 
was then evaporated on a boiling water bath at 80°C and 
then 10 ml water was added to dissolve the sugars. 0.5 to 3.0 
ml of the extract was pipette out in test tubes and the volume 
was made to 3.0 ml with water in all the tubes, 3.0 ml of 
DNS reagent was added, heated the contents of the tubes till 
they were warm, 1.0 ml of 40% Rochelle salt solution was 
added. When the contents of the tubes were still warm, 1.0 
ml of 40% Rochelle salt solution was added, mixtures were 
cooled and finally the intensity of dark red colour at 510 nm 
was read. And also a series of standards was run using 
glucose (0-500 µg) and finally plotted a graph. The amount 
of reducing sugars present in the sample was calculated by 
using the standard graph using D-glucose as a standard. 
 
2.4.2.2 Determination of Non- reducing sugars 
Non-reducing sugar content in A. tuberosum was calculated 
by simply subtracting the amount of reducing sugars from 
the total amount of the simple sugars present in the sample 
taken. 
 
2.5 Determination of crude proteins 
 
Dried sample (150 mg) was taken into Kjeldahl’s digestion 
tube in which 10 gm. of digestion mixture (9.5 gm. of 
Potassium sulphate and 0.5 gm. of Copper sulphate) and 
20 ml of concentrated Sulphuric acid were added. The mixture 
was digested at 440oC for 40 minutes. Tubes were allowed to 
be cooled at room temperature. The standard Kjeldahl 
procedure was adopted using the automated Kjeltec nitrogen 
and protein analyzer unit (Kjeltec-2300, Foss Tecator, 
Switzerland).  
 
2.6 Determination of Ether-Extract 
 
Estimation of ether-extract was done with the help of Soxhlet’s 
apparatus [17]. Oven dried sample (5 gm.) was taken in a 
thimble of Whatman filter paper No. 1 and placed in the 
extractor. The extractor was connected with weighed oil flask 
below and the condenser above. Petroleum ether of B.P. 60 to 
80°C was poured into the extraction tube with 60 ml. more 
than required for permitting siphon to the oil flask placed 
on the heater. Cold water was passed through the condenser 
during the extraction process. Extraction was carried out for 
6 hours till the liquid was as clear as clean water. The flask 
was then disconnected and dried in a hot air oven at 100 ± 
5°C for 4 to 6 hours till the ether was completely evaporated. It 
was cooled in a desiccator and weighed to a constant weight. 
The difference in the weight of oil flask after and before 
extraction denoted the ether extract of the sample. 

 
2.7 Estimation of Chlorophyll content 
 
Allium tuberosum sample powder was assessed for 
chlorophyll a and chlorophyll b. The weighed samples was 
put in acetone (50 ml for each gram) and homogenized. The 
homogenate was filtered through two layer cheese cloths, 
and was centrifuged at 2500 rpm for ten minutes. The 
supernatant was separated and the absorbance was read at 
400-700 nm on Labomed double beam spectrophotometer. It 
was recorded that Chlorophyll a showed the maximum 
absorbance at 662 nm and chlorophyll b at 646 nm and the 
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amount of these pigments was calculated according to the 
formulas of Lichtentaler and Wellburn [18]. 
 
Ca = 11.75 A662 - 2.350 A645 
Cb = 18.61 A645 - 3.960 A662 

2.8 Determination of Crude fibres 
 
The sample after ether extraction was transferred from the 
thimble to a 500 ml. round bottom reflux condenser flask. 
200 ml. of 1.25% Sulphuric acid solution was poured into the 
flask and was heated in a heating mantle. Cold water was 
allowed to flow through the condenser. After boiling for 30 
minutes, the content of the flask was filtered through the 
muslin cloth. The residue on the cloth was washed with 
distilled water to remove the acid. 
 
The residue was transferred to the same flask and 200 ml. of 
1.25% Sodium hydroxide solution was poured into the flask. 
The content was boiled for 30 minutes and filtered through 
the same cloth. It was washed with distilled water to remove 
the alkali. The residue was transferred to a crucible and kept 
in a hot-air oven at 100 ± 5°C for drying. The crucible was 
cooled in a desiccator and weighed to a constant weight. The 
content was ashed in a muffle furnace at 600°C (ash 
should be free of black particles), cooled in a desiccator 
and weighed [19]. 
 
2.9 Ash value  
 
It was calculated by using a standard method [14]. Dried 
sample (5.0 g) was taken in a weighed crucible and heated in 
a muffle furnace at 600 ± 15°C till the content was free of 
black particles. The crucible was cooled in a desiccator and 
weighed to a constant weight. The ash content was 
calculated by weighing the weight of crucible at different 
stage. The ash remaining following ignition of medicinal 
plant materials is determined by three different methods 
which measure total ash, acid-insoluble ash and water-
soluble ash.  
 
2.9.1 Acid insoluble ash 
Acid-insoluble ash is the residue obtained after boiling the 
total ash with dilute hydrochloric acid, and igniting the 
remaining insoluble matter. This measures the amount of 
silica present, especially as sand and siliceous earth. 
 
Procedure: To the crucible containing the total ash, 25 ml 
of the hydrochloric acid was added covered with a watch 
glass and boiled gently for 5 minutes. The watch glass was 
rinsed with 5 ml of hot water and this liquid was added to 
the crucible. The insoluble mass was collected on an ashless 
filter paper and washed with hot water until the filtrate was 
neutral. The filter paper containing the insoluble matter was 
transferred to the original crucible, dried on the hot plate and 
ignited to the constant weighed. Allowed the residue to cool 
in a suitable dissicator for 30 minutes, then weighed without 
delay. The content of acid insoluble ash was calculated with 
reference to the air dried sample of the crude drug [14]. 
 
 
 
 

2.9.2 Water Soluble Ash  
Water-soluble ash is the difference in weight between the 
total ash and the residue after treatment of the total ash with 
water.  
Procedure: To the crucible containing the total ash 25 ml of 
water was added and boiled for 5 minutes. The insoluble 
matter was collected in the sintered glass crucible or on an 
ashless filter paper, washed with hot water and ignited the 
crucible for 15 minutes at a constant temperature not 
exceeding 450ºC. The weight of the residue was subtracted 
from the weight of the total ash, the difference in weight 
represent the water soluble ash. The content of water 
insoluble ash was calculated with reference to the air dried 
material [14]. 
 
2.10 Statistical Analysis 
 
Results are expressed as mean ± Standard Deviation (SD) of 
triplicate experiments. The data were subjected to one-way 
analysis of variance (ANOVA), and significant differences 
between means were determined statistically using Student’s 
‘t’ test with the OpenStat software. P < 0.05 was assumed as 
the level of significance for experimental results.  
 
3. Results and Discussion 
 
3.1. Moisture Content and Dry Matter (DM) 
 
The fresh samples of A. tuberosum were analyzed for 
Moisture Content and Dry Matter. Samples were found to 
contain 92.18 ± 0.36 % moisture content, and the dry weight 
was reported 7.82 ± 0.36 g/100gfw. 
 
3.2. Preliminary Screening of Phyto-chemicals 
 
A. tuberosum samples were qualitatively investigated for 
their primary and secondary metabolites. Samples showed 
the presence of following biologically active phyto-
constituents (Table-1). 
 

Table 1: Phyto-chemical screening of A. tuberosum. 
S. No. Plant Constituents Water Methanol Ethyl 

acetate 
Hexane 

1. Alkaloids + + - - 
2. Phenolic compounds + + - - 
3. Glycosides + + - - 
4. Proteins + + - - 
5. Saponins + + - - 
6. Flavonoids + + - - 
7. Tannins + + - - 
8. Steroids - - + + 
9. Carbohydrates + + - - 

Where (+) indicate presence and (-) indicates absence of 
phyto-constituents 
 
3.3 Carbohydrates 
 
Carbohydrates are the macromolecules primarily required 
for our daily energy need. The chemical formula of 
carbohydrates is Cn(H2O)y ,where y ≤ n. Carbohydrates can 
be classified as monomer like glucose, fructose or dimer like 
sucrose or polymers like polysaccharide molecules,starch, 
cellulose etc. In the present investigation we were focused 
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on to quantify the total carbohydrate content, sugars, 
polysaccharides, reducing and non-reducing sugars. Based 
on the calibration curve y = 0.007x, R2 =0.999, the total 
carbohydrate content in A. tuberosum was found 2.75 ± 0.16 
%, out of which 1.65 ± 0.13 % was polysaccharide content. 
Polysaccharides are macromolecules having the beta 
lactogens unit which are reported to be anti-cancerous in the 
literature. Based on calibration curve straight line equation y 
= 0.010x, R2 =0.996, it is observed that A. tuberosum 
samples are having 0.48 ± 0.08 % reducing sugar and 0.62 ± 
0.08 % non reducing sugar  
 
3.4 Proteins 
 
Proteins are the next abundant bio-molecule after 
carbohydrates which are required for body building and 
body maintenance. Protein molecules are made up of various 
amino acids. The essential amino acids of a plant source 
have always been an important factor for protein intake from 
outer sources. In present investigation the crude protein 
content in A. tuberosum was quantified and it was found 
2.25 ± 0.14 g/100gfw. 
 
3.5 Ether extracts 
 
Ether extracts are composed of non polar bio-molecules like 
fats and other lipid molecules. A. tuberosum was found to 
contain 0.1722 ± 0.03 g/100gfw of ether extract. Fats can be 
classified as saturated and unsaturated fats. Unsaturated fats 
are divided into monounsaturated fats and polyunsaturated 
fats, and both types are thought to have beneficial effects on 
cholesterol levels. Monounsaturated fats help lower LDL 
(bad) cholesterol while also boosting HDL (good) 
cholesterol.  
 
3.6 Estimation of Chlorophyll content 
 
Chlorophyll is the complex bio-molecule responsible for 
photosynthesis in the plant. A. tuberosum leaves were 
extracted for chlorophyll contents viz. chlorophyll ‘a’ and 
chlorophyll ‘b’. The results showed that it contains 0.32 ± 
0.04 mg/100gfw chlorophyll ‘a’ and 0.26 ± 0.03 mg/100gfw 
chlorophyll ‘b’ 
 
3.7 Fibres 
 
Fibre is a structural unit of thick-walled plant cell. They are 
very important in the biology of both plants and animals, for 
holding tissues together. Fibres are very important for 
digestive tract as they increase the surface area of food and 
make the digestion process easier. In the present 
investigation the A. tuberosum was found to contain 0.7783 
± 0.09g/100gfw. 
 
3.8 Ash value 
 
Ash content of a plant material represents the total amount 
of non volatile mineral oxides and hydroxides along with 
thermally stable mineral salts and carbon content. The ash 
content contains many nutritionally important macro and 
micronutrients, which are very helpful for curing many 
diseases based on mineral deficiencies. In the present study, 
we were focused on to quantify the total ash content in A. 

tuberosum along with the proportions like Water soluble 
ash, Water insoluble ash, Acid soluble ash and Acid 
insoluble ash as per the WHO guidelines [14]. The total ash 
content was found 0.8142g/100gfw, out of which 
0.7477g/100g was found to be acid soluble and 
0.4287g/100g water soluble in different experiments. (Fig. 
1).  

 
Figure 1: Ash content in A. tuberosum 

 
The overall view of nutritional value of A. tuberosum on the 
fresh weight basis of the samples can be seen, as given 
below (Table-2 and Fig. 2). 
 

Table 2: Nutritional analysis of A. tuberosum 
S.No. Biochemical Parameters Quantity in 100gfw 

1.  Moisture content 92.18 ± 0.36 % 
2.  Carbohydrates 2.75 ± 0.16 g 
3.  Polysaccharides 1.65 ± 0.13 g 
4.  Total soluble sugars 1.10 ± 0.10 g 
5.  Reducing sugars 0.48 ± 0.08 g 
6.  Non Reducing sugars 0.62 ± 0.08 g 
7.  Crude proteins 2.25 ± 0.14 g 
8.  Ether extract 0.1722 ± 0.03 g 
9.  Chlorophyll a 0.32 ± 0.04 mg 
10.  Chlorophyll b 0.26 ± 0.03 mg 
11.  Crude fibers 0.7783 ± 0.09g 

 

 
Figure 2: Nutritional value of A. tuberosum (Fresh weight 

basis) 
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4. Conclusion 
 
Nutritional screening reveals the importance of A. tuberosum 
in the growing realm of nutraceutical and pharmaceutical 
industries. The perceptive amounts of bio-molecules present in 
A. tuberosum are found to be very useful for healthy life. 
Although the sulphur compounds are primary bioactive 
ingredient in this plant, but its pharmacological activity is also 
attributed to the presence of polysaccharides. In this study it is 
found that the level of polysaccharides present in fresh samples 
of A. tuberosum was 1.65 ± 0.13 g % and therefore it is 
worthwhile to conclude that A. tuberosum can be a very useful 
herb in treating various ailments, which can be cured through 
polysaccharide content. Its protein content (2.25 ± 0.14 %) 
and fibrous content (0.7783 ± 0.09 %) makes this herb, a 
healthy food. Its carbohydrate content (2.75 ± 0.16 %) and ash 
value (0.8142g/100 gfw ) are very good indicators of its 
nutritional value.  
 
In view of the above, it is worthwhile to say that A. 
tuberosum is under exploited high valued medicinal herbal 
plant, which can be taken as a daily health supplement either 
as nutrient or as traditional herb. There is a lot of scope for 
the future research on the various aspects of its cultivation, 
biochemistry, pharmacology and pharmacognosy. Bio-
metabolites like polysaccharides, fibres, phenolic 
compounds and alike materials of A. tuberosum will be the 
key future driving force in the domain of nutraceutical 
industries.  
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