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2. REVIEW LITERATURE

2.1 Origin and Distribution of Linseed
Linseed (Linumusitatissimum is believed to have originated in either the Middle East or
Indian subcontinent, and spread throughout Asia and Europe, before its introduction into the
new world (Jhala, 2010).The origin of linseed (Linumusitatissimum .}, which is one of the
oldest cultivated plants is uncertain. However, it is generally accepted that linseed is
supposed to have originated in the four centers of origin Central Asiatic Centre, Near Eastern
Centre, Mediterranean Centre, and Abyssinian Centre. It spread northward to Europe and
other parts of Asia and southward to India. But the botanical origin of linseed has not yet
been determined with certainty. However, two theories such as polyphyletic origin and origin
from the wild species of LinumargustifoliumHudshavéavebeen reported. Linseed (Linum
usitatissimum) is an annual plant of the linaceae family. This plant grows to a height up to 60
cm, with slender and very fibrous stems, lanceolate leaves having three veins, up to 4 cm
long and 4 mm wide, and its bright blue flowers are up to 3 cm in diameter. The fruit contains

a seed known as linseed as shown figure below (Pradhan et al, 2010).
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Figure 2.1: Linseed plants (a) Matured linseed (b) linseed(c)

The principal linseed growing regions in Ethiopia are located at altitudes between 1800 and
2800 meter above sea level (Anderson et al., 1997). Linseed (Linumusitatissimupnis an
annual plant of the linaceae family. Linseed (linum usitatissimum L.) is an economically
LPSRUWDQW RLOVHHG DQG ILEHU FURS 7KH VHHGV DUH FK!
linolenic acid (omega-3 fatty acid) as well as good quality protein (Bernacchia et al.2014).
Linseed is best suited for fertile, fine textured and loamy soils: An important factor is the
amount of rainfall during the growing period. Adequate moisture and relatively cool
temperatures, particularly during the period from flowering to maturity, seem to favors both

oil content and oil quality. Linseed is the seed with the highest Omega 3 fatty acid (alpha-



ground linseeds give about 585 kcal energy, 26.0 g protein, 53 g total fat, high levels of
dietary fibres (36.0 g), total carbohydrate (38.0 g) and all necessary vitamins, minerals for
human body (Anonymous, 2003). So in recent years, it has attracted considerable interest due
to its nutritional composition which has positive effects on disease prevention providing
health beneficial components such as alpha linolenic acid, lignan and polysaccharides (Bozan
and Temelli, 2008).

2.5 Role of essential and noressential metals under study

The role of minerals in food is to provide a reliable source of essential nutrients in a balanced
and bio-available form. The body contains inorganic materials called minerals that work in
tandem with hormones, vitamins, enzymes, and other substances. They are crucial for the
production of energy, blood formation, muscle contraction, nerve transmission, and the
metabolism of macronutrients. A brief description of the roles of Mn, Cu, Fe, Cd, and Pb is

given below.

2.5 .1 Iron (Fe)

Iron (Fe) is one of the most essential metals for humans & plants (Khan et al.,2007). The
most common function of Fe is used to produce hemoglobin, facilitates oxygen & electron
transfer in the human body (Mekassa & Chandravanshi, 2015). However, a lack of it can
result in a number of undesirable illnesses, including anemia (Khan et al.,2007). Fe
symptoms include dizziness, nausea and vomiting, diarrhea, joint pain, and liver damage
(Nkuba & Mohammed, 2017). However, when its concentration level rises, Fe directly
affects body tissues & other human organs (Baba & Mohammed, 2021). For both adults and
infants, the acceptable recommended limit for a healthy human intake of iron is 6 to 30
mg/day (FAO/WHO, 2013).

2.5.2 ManganeséMn)
Manganese is an essential element, is necessary for many physiological and biological
functions in the body, such as blood coagulation, immune function, cellular energy
regulation, reproduction, digestion, and the growth of connective tissue and bone.
Additionally, Mn is a crucial cofactor for a variety of enzymatic processes, such as the
metabolism of carbohydrates, lipids, proteins, and amino acids (Yoon et al.,2011). Impaired
growth, skeletal abnormalities, disturbed or depressed reproductive function, ataxia in the

newborn, neurotoxic effects, and abnormalities in lipid and carbohydrate metabolism are all



Atomic Absorption Spectrometry (FAAS) is measures the concentration of heavy metals by
passing light in specific wave length emitted by a radiation source of a particular element
through cloud of atoms from a sample. Atoms will absorb light from an energy source known
as hollow cathode lamp (HCL). The reduction in the amount of light intensity reaching the
detector is seen as a measure for the concentration of particular element in the sample.
Basically, AAS contain five components. These are energy light source, atomizer,
Monochromator, detector, & a data process system (Figure 2.2) (Paul et al.,201715).
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Figure 2.2: Schematic diagrams showing the principle and working of atomic absorption
spectrophotometer.






