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Abstract

Investigation of physicaland engineeringproperties of grain amaranthus is essential for design of equipment for 

2

Introduction

nutritious pseudocereal with an exceptionally high protein 

‘everlasting’ or ‘non-wilting’ (Grobelnikmlakaret al., 

species. The species of the Amaranth that are used as a 
grain are Amaranthuscaudatus, Amaranthuscruentus, 
and  (Bhat et al
The grain amaranths are ancient crops having better  
prospects as potential food and feed resources because 
of their high grain protein and starch quality (Mlakaret 
al.

(Muyongaet al.,

(Mburuet al ).

to Bhutan and also in South Indian hills. It is gaining 
popularity in the north western pains of India as well 
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as in Gujarat under common name Rajgira(Venskutonis 

salad dressings. Products containing amaranth include 

amaranth will  promoteutilization of this raw material for 
et al.,

grains and seeds are essential for design of equipment used 

engineering properties of agricultural materials and their 
dependence on the moisture content play an important 

machine or an operation in developing new products. Such 
basic information should be of value not only to engineers 
but also to food scientists and processors who may 

considerable economic potentials of the grain amaranthus 

properties of selected grain amaranthus cultivars.

Material and Methods

Ten selected grain amaranthus cultivars 

and broken grains. The initial moisture content of grain 
amaranthus was determined by standard hot air oven 

oC until the constant weigh achieved 
(Altuntas et al.,

removed using recirculation tray dryer and calculated 
amount of distilled water added and mixed thoroughly 
for achieving higher moisture content (Balasubramanian 

o

required quantity of the samples were taken out from the 
refrigerator and allowed to warm up to room temperature. 
All tests were conducted in the laboratory at an ambient 

and nutritional qualities of grain amaranthus were 

Determination of physicalproperty 

One hundred grain amaranthus seeds were randomly 

breadth (B) and thickness (T) were measured by using a 

weights measured using digital electronic balance.Using  

geometrical properties such as  arithmetic mean diameter 

equations (Balasubramanianet al.,

Major dimension was used to calculate the surface 
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calculated as 

as

  &
Bulk density was calculated as the ratio of weight of 

grain to volume of container. A cylindrical container of 

tapped and measure weight and volume of the grain. 

and weighed on a digital electronic balance.

Determination of frictional property

A laboratory setup was used to measure the static 
µs) of grain amaranthus cultivars 

experim

grains was moved on the frictional surface with the 
help of rope and pulley with incremental weight set-up. 
The frictional force and normal strength was noted and 
repeated for other surfaces at different moisture content. 

µs F
force in N and Nf

Determination of nutritional properties

fat estimated by soxhlet extraction in Socs plus (Pelican 

Results and Discussion

All the values of physical and engineering properties 

amaranthus varieties. Abalone et al.,
the grain from Amaranthus cruentus with moisture range 

had 
 

fN
Fs

Table 1. Physical and engineering properties of grain amaranthus cultivars

PROPERTIES BGA-2 BGA-3 BGA-9 BGA-14 BGA-20 BGA-44 MGA-10 MGA-507 SUVARNA VL-
CHUVA-44

Shpericity (SP)
Aspect ratio (AR)
Surface area (S) (mm2)

Unit volume (mm )

Bulk density (kg/mm )

Values are Mean ±SD
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The geometricalpropertiessuch as arithmetic mean 

calculated for the ten grain amaranthus were ranged from 

Similar result was expressed by Abalone et al.,
Amaranthus cruentus where the sphericity ranged from 

et al.,
found to bear a linear relationship with moisturecontent. 
Similarly the aspect ratio was calculated using length and 
breadth of the grain and the highest aspect ratio found in 

The thousand grain weight among the ten cultivars 

reported similar  values for the minor millets in the range 

respectively). Higher bulk density was exhibited by 
Suvana grain amaranthus cultivars where as the lowest 
bulk density exhibited by VL-Chuva- 44 cultivars.

the Table 2. Among the ten varieties BGA-2 followed by 

friction in all six surface where as Suvarna variety exhibited 

moisture content may be due to the water present in gains 
which offers increased adhesive force on contact surface. 

Table 2.  Frictional properties of grain amaranthus

Cultivars Aluminium Stainless 
Steel Mild Steel Galvanized 

Iron Cardboard Rubber

BGA 2

2

4

BGA 44

7

SUVARNA

VL-CHUVA 44

Values are Mean ±SD
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Table 3. Nutrient composition of grain amaranthus cultivars (per 100g)

Cultivars Protein (g) Fat (g) Carbohydrate (g) Fibre (g) Ash (g)

BGA 2
2

4

BGA 44
7

Suvarna
VL-Chuva 44

Values are Mean ±SD
Nutritional  properties

The moisture content of selected grain amaranthus 

fat. The maximum  protein content was found in BGA 

et al

 and A. 
 hybrids

et al.,

in comparison to wheat Graimplinger et al., 
that A.cruentus

-
- -

et al
variety Amaranthus caudatus

Conclusion

density were also determined for grain amaranth  in the 

total carbohydrate and fat content of grain amaranthus 

grain amaranthus processing and value addition.

Reference

physical properties of fenugreek (Trigonellafoenum-
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