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Micronutrient deficiency is a common cause of most of the human diseases. Little millet is an important climate-resilient
crop and a rich source of micronutrients, particularly iron and zinc, thus can be helpful to combat iron and zinc malnutrition.
Little millet has many health-promoting factors. Identifying and selecting nutrient-rich genotypes within populations is vital
for improving the crop's nutritional value. This process involves evaluating and screening various genotypes for their nutrient
content, such as protein quality and mineral composition. In this field experiment, 40 genotypes were evaluated in 3 replications
in randomized block design. Maximum iron content was observed for the genotype, CLMV-1 (9.85mg) and PPS 164 (9.85mg)
whereas the minimum was observed in PPS145 (6.23mg) with general mean of 7.23mg. The genotypes PPS 99 (8.76mg), PPS
165 (8.23mg), PPS 179 (8.21mg), PPS 118 (7.87mg), PPS 147 (7.78mg) and PPS 126 (7.77mg), recorded significantly higher
iron content per 100g of grain. Maximum zinc content was observed for the genotype CLMV-1 (4.08mg) whereas the minimum
was observed in PPS156 (1.87mg) with general mean of 2.84mg. The genotypes PPS 164 (3.88 mg), PPS 180 (3.78mg), PPS 113
(3.77mg), PPS 149 (3.56mg), PPS 163 (3.45mg), PPS 147(3.44mg), PPS 109 (3.42mg), PPS 179 (3.26mg) recorded significantly

higher zinc content per 100g of grain.
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INTRODUCTION

Iron (Fe) and zinc (Zn) are the most essential
micronutrients for human growth and development,
especially for infants. Micronutrient malnutrition has
been identified as one of the most severe human health-
related problems around the world. Iron deficiency is
the most noticeable of these having 9% rank, whereas
zinc deficiency is at 11"rank among the top twenty
risk factors, which contribute to global disease burden.
Although there are many adequate sources for these
nutrients, still insufficiency is an issue mainly in poor.
So, it is important to find the low-cost cereals having
high iron and zinc content along with other essential
nutrients. Millets may be a viable answer to this issue.

Little millet (Panicum sumatrense Roth ex Roem. &
Schult.) is one of the most important small millet crops
and is popularly known as sama, samo, vari or kutki
belongs to the Poaceae family (Ganapathy ef al. 2016).
It is quick-growing, short-duration and hardy crop that
can withstand drought and waterlogging to a certain
degree. It was domesticated in the Eastern Ghats of India
occupying a major portion of the diet amongst the tribal
people and spread to Sri Lanka, Nepal, and Myanmar. In
India, its cultivation is mostly confined to the tribal belt
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of Madhya Pradesh, Chattisgarh and Andhra Pradesh
(Natesan et al. 2020). Little millet is considered as best
nutri-cereal as it is nutritionally rich, as 100 g of seed
contains high protein (7.70 g), zinc (3.70 mg), iron
(9.30 mg), magnesium (114.00 mg), calcium (17.00
mg), phosphorus (220.00 mg), carbohydrate (76.70 g),
fat (4.79 g), calories 329 kcal, minerals (1.50 g), fiber
(7.60 g) (Nandini et al. 2016). Little millet grain is a
low glycemic index food that is also rich in dietary fiber.
Identifying and selecting nutrient-rich genotypes within
populations is vital for improving the crop's nutritional
value.

MATERIAL AND METHODS

Forty genotypes of little millet were evaluated in
three replications under randomized block design at the
Agriculture Research Station, Perumallapalle, Tirupati.

The experiment is conducted to identify the high-
yielding genotypes with significant amounts of Fe, and
Zn content.

Procedure for extraction of micronutrients

One gram of sample was taken into a 100 ml
conical flask and 10 ml of a di-acid mixture of HNO3
and HClO4in the ratio of (9:4) was added and kept for
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overnight digestion. The sample with diacid is kept on a
heat hot plate. The contents were then heated at a higher
temperature until the production of NO, fumes ceased.
Later the contents were evaporated until 3 to 5 ml
digest was obtained but not to dryness. The completion
of digestion is confirmed when the liquid becomes
colourless. After cooling the flask, 50 ml of double

Table 1. Iron and zinc content of little millet
genotypes (in mg/100g)

S. No Genotype Iron Content Zinc Content

(mg/100g) (mg/100g)
1 PPS 99 8.76 2.88
2 PPS 105 7.24 2.66
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filter paper and the volume was made up to 100 ml with 6.86 342
double distilled water. Then, the iron and zinc content in 5 PPS 109 : :

the samples was determined with the help of an Atomic 6 PPS 113 7.56 3.77

7

8

9

Absorption Spectrophotometer (AAS) (Lindsay and PPS 114 6.87 2.86
Norvell., 1978). PPS 118 7.87 2.88
PPS 120 6.23 2.44
RESULTS AND DISCUSSION 10 PPS 123 734 108
Micronutrient analysis of grain was performed in 11 PPS 125 6.30 1.87
forty little millet genotypes to determine iron and zinc 12 PPS 126 777 2.44
concentration. Iron and zinc content of little millet 13 PPS 127 728 2.29
genotypes was presented in Table 1. The elemental 14 PPS 133 6.33 3.24
analysis of little millet results depicted significant 15 PPS 134 6.37 3.29
variation in iron concentrations rtcmging from 6:34 16 PPS 138 793 329
mg/100g to 9.85 mg/100g whereas zine conj[ent ranging 17 PPS 140 6.87 224
from 1.87 mg to 4.08 mg/100g. Maximum iron content 18 PPS 142 777 2 88
was observed for the genotype CLMV—I (9.85mg) and 19 PPS 144 736 299
PPS 164 (9.85mg) whereas the minimum was observed 20 PPS 145 6.23 393
in PPS 145 (6.23mg) with general mean of 7.23mg. The 71 PPS 147 778 3.44
genotypes PPS 99 (8.76mg), PPS 165 (8.23mg), PPS 2 PPS 149 6-67 356
179 (8.21mg), PPS 118 (7.87mg), PPS 147 (7.78mg) and ” PPS 151 6'29 2'57

PPS 126 (7.77mg), recorded significantly higher iron ’ ’
. 24 PPS 152 7.35 2.83

content per 100g of grain. Genotypes PPS145 (6.23mg),

PPS 120 (6.24mg) PPS 151 (6.29 mg)and PPS 133 25 PPS156 7.25 177
(6.33 mg) recorded lower iron content per 100g of grain. 26 PPS 157 7.36 1.78
Maximum zinc content was observed for the genotype 27 PPS 159 6.29 2.75
CLMV-1 (4.08mg) whereas the minimum was observed 28 PPS 160 7.33 2.77
in PPS 156 (1.87mg) with general mean of 2.84mg. The 29 PPS 163 6.87 3.45
genotypes PPS 164 (3.88 mg), PPS 180 (3.78mg), PPS 30 PPS 164 9.85 3.88
113 (3.77mg), PPS 149 (3.56mg), PPS 163 (3.45mg), 31 PPS165 8.23 271
PPS 147(3.44mg), PPS 109 (3.42mg), PPS179 (3.26mg) 32 PPS 166 7.24 2.88
recorded significantly higher zinc content per 100g of 33 PPS 168 7.74 1.79
grain. 34 PPS 171 6.86 1.88
The genotypes were grouped into three categories, 35 PPS 172 7.67 1.82
high, medium and low based on their iron and zinc content 36 PPS 179 8.23 3.26
using mean and standard deviation values. Classification 37 PPS 180 1.34 3.76
of little millet genotypes based on iron and zinc content 38 CLMV-1 9.85 4.08
was presented in Table 2. 39  OLM-203 8.43 3.87
The genotypes were grouped into 3 classes i.e. 40 BL-6 8.29 3.77
low, medium and high based on the grain iron and zinc Mean 7.40 2.83
content of forty genotypes of little millet. Five genotypes SD 0.85 0.71
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Table 2. Classification of little millet genotypes based on iron and zinc content

Category Iron Zinc
Low (<6.55%) (<2.12%)
(< Mean-SD) PPS 120, PPS 125, PPS 133, PPS 123, PPS 125, PPS 156,
PPS 134, PPS 145, PPS 151 PPS 157, PPS 168, PPS 171 and
and PPS 159 PPS 172.
Medium (6.55%-8.25%) (2.12%-3.54%)

(Mean-SD-Mean + SD) PPS 105, PPS 107, PPS 108, PPS 109, PPS 99, PPS 105, PPS 107, PPS 108,
PPS 113, PPS 114, PPS 118, PPS 123, PPS 109, PPS 114, PPS 118, PPS 126,
PPS 126, PPS 127, PPS 138, PPS 140, PPS 127, PPS 133, PPS 134, PPS 138,
PPS 142, PPS 144, PPS 145, PPS 147, PPS 140, PPS 142, PPS 144, PPS 145,
PPS 149, PPS 152, PPS 156, PPS 157, PPS 147, PPS 149, PPS 151, PPS 152,
PPS 160, PPS 163, PPS 165, PPS166, PPS 159, PPS 160, PPS 163, PPS 165,
PPS 168, PPS 171, PPS 172, PPS166 and PPS 120



PPS 179 and PPS180.

High
(> Mean + SD)

(>8.25%)

PPS 99, OLM-203, BL-6,
CLMV-1 and PPS164.

(>3.54%)
BL-6, OLM-203,CLMV-1, PPS 180,
PPS 164, PPS 149 and PPS 113.

fall under high iron content (>8.25mg/100g), twenty-
eight fall under medium (6.55-8.25mg/100g), and seven
fall under the low category (<6.55mg/100g). Seven
genotypes fall under high zinc content (>3.54mg/100g),
twenty-six fall under medium (2.12-3.54mg/100g) and
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populations that depend on little millet as a staple food.
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