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ABSTRACT  
 

Ragi is an excellent source of natural iron and thus a boon for anemic patients and also for those with 
low haemoglobin levels. The study was conducted on adolescent girls who had anemic clinical signs and 
supplemented raagi laddu, drumstick leaf powder and iron tablets for four months for improvement of 
hemoglobin under On farm testing for three years and one year Front line demonstration at Krishi Vigyan 
Kendra, Rudrur, Nizamabad District Telangana State. The results revealed that there was no improvement in 
hemoglobin level for treatment normal diet only, for second treatment the hemoglobin level of the adolescent 
girls was below normal hemoglobin level but on an average 0.36 mg/dl increased hemoglobin levels was 
observed after four months intervention. Other symptoms are proscribed and slight upgrading in weights of 
adolescent girls 3 (17%) were in normal weight and 15 (83%) in under weight.   Adolescent girls had improved 
their mean hemoglobin level from 8.9 mg/dl to 9.5 mg/dl but their hemoglobin level was lower than the normal 
hemoglobin level. Though their BMI showed they were in underweight but the average BMI increased from 16 
to 16.7 after four months.  

 
KEY WORDS: Nutrients, Iron, Adolescent girls, Haemoglobin, Raagi laddu, Drumstick leaf 
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INTRODUCTION  

  According to the World Health Organization (WHO), there are two billion people 
with anaemia in the world and half of the anaemia is due to iron deficiency [1]. Anaemia is a 
late indicator of iron deficiency, so it is estimated that the prevalence of iron deficiency is 2.5 
times that of anaemia [1, 2]. The estimated prevalence of anaemia in developing countries is 
39% in children <5 years, 48% in children 5–14 years, 42% in women 15–59 years, 30% in 
men 15–59 years, and 45% in adults >60 years [1]. These staggering figures have important 
economic and health consequences for low- and middle-income countries. Anaemia and iron 
deficiency lead to substantial physical productivity losses in adults [2]. Iron deficiency during 
pregnancy is associated with maternal mortality, preterm labour, low birth-weight, and infant 
mortality [2]. In children, iron deficiency affects cognitive and motor development and 
increases susceptibility to infections [3]. 

Anaemia is a major health problem in India. In the 2005-2006 National Family Health Survey 
(NFHS-3), a household survey aimed at having national and state representative data on 
population health and nutrition; the prevalence of anaemia was 70% in children aged 6–59 
months, 55% in females aged 15–49 years, and 24% in males aged 15–49 years [4]. Although 
the NFHS-3 showed that the prevalence of anaemia was higher in rural areas, there is a 
paucity of data about the epidemiology of anaemia in rural settings [5].  

A nutrient is a substance used by an organism to survive, grow and reproduce. Haemoglobin 

is the protein molecule in red blood cells that carries oxygen from the lungs to the body’s 

tissues and returns carbon dioxide from the tissues back to the lungs. Haemoglobin is made 
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up of four protein molecules (globulin chains) that are connected together.  Low haemoglobin 

levels usually indicate that a person has anemia. This form of anaemia occurs when a person 

does not have enough iron in their body, and it can’t make the haemoglobin it needs. Anemia 

is usually caused by blood loss, but can also be due to poor absorption of iron.   

Anaemia is the most common nutritional problem in the world. It is one of the leading causes 

of disabilities [6]. Anaemia at any age has significant negative impact on the health of an 

individual varying from poor scholastic performance and cognitive impairment in children to 

one of the major indirect causes of maternal mortalities [7]. Anaemia is a burning problem in 

India at present. Adolescents, pregnant, lactating mothers, young children and elderly are the 

most vulnerable population who are suffering from iron deficiency medically known as IDA 

(NFHS 2005-06). The recommended dietary allowances (RDA) of Indian people show that 

the iron requirement for children is 10 mg/day, adolescent is 15-18 mg/day, adult male is 20 

mg/day and adult female is 28 mg/day, but it increases to 38 mg/day in pregnancy and 30 

mg/day in lactation (Gopalan et al., 2007).  

Adolescence has been defined by the World Health Organization as the period of life 

spanning the ages between 10 to 19 yrs. Adolescents especially girls are particularly 

vulnerable to iron deficiency. Adolescence is a time of intense physical, psychosocial and 

cognitive development. Increased nutritional needs at this juncture relate to the fact that 

adolescents gain upto 50% of their adult weight, more than 20% of their adult height and 

50% of their adult skeletal mass during this period. The iron needs are high in adolescent 

girls because of the increased requirements for expansion of blood volume associated with 

the adolescent growth spurt and the onset of menstruation. The recommended Dietary 

Allowances (RDA) for age group of 16-18 yrs adolescent girls is calcium- 500mg/day, 

calories- 2060/day, protein - 63 gms /day, iron- 30 mg/day, beta carotene - 2400 µg/day, total 

folic acid– 100mg/day, fat – 22 gms.  

Raagi is the common name of finger millet in southern part of India (and known as Nachni in 

the northen part of India). It is rich in calcium and protein and also have good amount of iron 

and other minerals. Benefits of ragi in our diet includes 1. Loaded with calcium: ragi flour is 

one of the best non dairy sources of calcium when compared to any other grains. According 

to the National Institute of Nutrition in India, 100gms of ragi contains 344 mg calcium, 

calcium is critical for healthy bones and teeth and prevention of osteoporosis- a disease which 

weakens the bones. 2. Helps in controlling diabetes, 3. Reverts skin ageing, 4. Battles 
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anaemia: ragi is an excellent source of natural iron and thus a boon for anemic patients and 

also for those with low haemoglobin levels. Once ragi is allowed to sprout, the vitamin C 

levels tend to increase and lead to easy absorption of iron into the blood stream. 5. Relaxes 

the body: regular consumption of ragi highly beneficial in dealing with conditions of anxiety, 

depression and insomnia. The presence of antioxidants mainly tryptophan and amino acids, 

helps as they work as natural relaxants. 6. Helps in weight loss.  Ragi laddu is the 

combination of jaggaery and ground nut. Jaggery (100g) contains 11.4 mg iron and 383 Kcal 

energy.  

Drumstick leaf powder used as a traditional remedy for many ailments and here are 10 

scientifically backed health benefits of consuming the moringa leaf: It’s nutrient packed. It 

fights free radicals. It fights inflammation. It helps reduce some diabetes symptoms. It 

protects the cardio vascular system. It supports brain health.  

Table 1. Nutrients available in Moringa leaves (Drumstick leaves) 
         (100mg) 

S. 
No 

Content  Fresh leaves Dried leaves 

1.  Vitamin A  6.78 mg  18.9 mg 
2.  Thiamine (B1) 0.06 mg 2.64 mg 
3.  Riboflavin (B2)  0.05 mg 20.5 mg 
4.  Niacin (B3) 0.8 mg 8.2 mg  
5.  Vitamin C  220 mg 17.3 mg  
6.  Calcium 440 mg 2,003 mg  
7.  Calories  92 cal  205 cal  
8.  Carbohydrates  12.5 g  38.2 g  
9.  Copper  0.07 mg  0.57 mg  
10.  Fat  1.70 g  2.3 g  
11.  Fiber  0.90 g  19.2 g  
12.  Iron  0.85 mg  28.2 mg  
13.  Magnesium  42 mg  368 mg  
14. Phosphorus 70 mg  204 mg  
15.  Potassium  259 mg  1,324 mg  
16.  Protein  6.70 g  27.1 g  
17.  Zinc  0.16 mg  3.29 mg 

 
In this context, present study has been taken and iron enriched Raagi laddu, Drumstick leaf 

powder developed and supplemented along with Iron tablets with the objective to improve 

hemoglobin level among adolescent girls. 

 RESEARCH METHODS: 

The study was conducted on adolescent girls residing in Rudrur. On farm testing was 

conducted during the year 2013 to 2015, a total of 61 adolescent girls were selected for the 
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test randomly. Among 61 girls who are having clinical signs of anemia with underweight 

were selected purposively for treatments are given below. 

1. Development of treatments: 

During the year 2013-14 at the time of State Level Technical Programme meeting with the 

consultation of experts of College of Home Science formulated three treatments for On Farm 

Testing namely T1- Normal diet only, T2- Normal Diet + Iron tablets and T3- Normal diet + 

supplementation of raagi laddu, drumstick leaf powder & iron tablets.  

2. Identification of anemic adolescent girls for testing: 

Adolescent girls were selected purposively based on their clinical signs of anemia viz., pale 

conjunctiva, pale tongue, pale nails & flattering of nails and Body Mass index (BMI). Height 

and weight were taken and calculated BMI. For first treatment 19 adolescent girls, 18 for 

second treatment and 24 adolescent girls for third treatment were selected based on their 

clinical sign of iron deficiency, Hb level & BMI. 

Calculation of BMI:  

Calculate Body Mass Index (BMI) as under: 

BMI= Weight in Kg    

           Square of Height (in mt) 

BMI 18.5 to 24 is normal, >24 are overweight, <18.5 are underweight 

The adolescent girls de-wormed 10 days before supplementation to avoid warm 

infestation. 

3. Procurement of material: 

For preparation of raagi laddu raw material like raagulu, jaggary and ground nut were 

purchased from the supermarket of the Bodhan to avoid adulteration of the material. 

Drumstick leaves are procured from the premises of Krishi Vigyan Kendra, Rudrur and iron 

tablets procured from the health center, Bodhan. Required quantity of material for raagi 

laddu, drumstick leaf powder and their nutritive values are given in the below table. 

Table 2. Quantity of products and their nutritive values  

Ingredients required to 
prepare 1 kg Raagi laddu  

The calories present in  33 g  
laddu  

The calories present  in 2 g of 
dried drumstick leaf powder  

In each  iron tablet 

roasted raagi - 500 g 
roasted groundnuts- 125 g 
jaggery-375 =30 laddus of 
each 33 g  

calcium– 57.4mg 
calories    – 23.46 
protein   - 1.05g 
iron – 1.425 mg 
betacarotene - 7.01µg 
total folic acid   – 3.05mg 
fat    – 1.67 gms 

calcium     – 400.06mg 
calorie    – 4.1 
protein     – 0.542gms 
iron           – 0.564 mg 
betacarotene - 0.378µg 
vitamin c     – 0.346mg 
fat       – 0.046gms 

iron – 100 mg + folic 
acid – 500 mg 

Raggulu1000 gms + Ground nut 250 gms + Jaggery  750 gms =  60 laddulu  
Raggulu16.7 gms + Ground nut 4.17 gms + Jaggery 12.5 gms =  1 laddu / 1 person/  Day 
Raggulu 2037.4 gms + Ground nut 508.74 gms + Jaggery 1525 gms = 122 Days 
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4. Preparation of Raagi laddu: 
                                  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
     
 

                                                                     
    Raw material for raagi laddu Raagi laddu 
 
 
 
Table 3. Nutritive values of Ragi laddu (ICMR)     (100g) 

Sl. 
No  

Products  Energy  
K.cal  

Protei
ns  
(gm)  

Fats 
(gm) 
   

Bete
caro
tene  
(µg) 

Thia
mine  
(mg) 

Niac
in 
(mg) 

Ribo
flavi
n 
(mg) 

Total 
folic 
acid 
(mg) 

Cal
ciu
m 
(mg
) 

Iron 
(mg
) 

Fib
er  
(g
m) 

Vit.c  
(mg
) 

1.  Ragi  328  7.3  1.3  42  0.42  1.1  0.19  18.3  344  3.9  3.6  0  
2.  Ground 

nut  
567  25.3  40.1  37  0.90  19.9  0.13  20.0  90  2.5  3.1  0  

3.  Jaggery  383  0.4  0.1  -  -  -  -  -  8  11.4  -  -  
 Total  

1278 33 41.5 79 1.32 21 0.32 38.3 442 
17.
8 6.7 0 

 
The available nutrients in 100g ragulu, ground nut and jaggary are given in above table 3. 

Based on this we have calculated nutrients available in 33 gm ragi laddu and calories intake 

are given  in table 2.  
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Table 4. Nutrients gained through ragi laddu in 4 months 
 

S. No Nutrients  Values  
1. Calcium       7008.6mg 
2. Calories                 2884.5 
3. Protein        93.1gms 
4. Iron              173.85 mg 
5. Beta carotene            855.7µg 
6. Total folic acid       372.84mg 
7. Fat                                      204gms 

 
The above table shows that adolescent girls gained more nutrients from ragi laddu for 4 
months  along with daily diet.   
 
5. Preparation of drumstick leaf powder: 
 

Cleaned the drumstick leaf and dried on clean cloth in the shadow place till it sounds 

like gala gala. Powdered the leaf after drying and kept in a clean glass bottle.     

 

                                
Cleaned and dried drumstick leaf  drumstick leaf powder 
 

Table 5. Improvement of haemoglobin level among adolescent girls through Drumstick 
leaves powder, Raagi laddu and Iron tablets 
  

Required Nutrients for One Day  
Through Drumstick leaves powder + 

Raagi laddu + Iron tablets  
Difference  

CALCIUM   – 500mg CALCIUM     – 457.46mg 42.54 

CALORIES  – 2060 CALORIES     – 27.56 2032.44 

PROTEIN    – 63 gms  PROTEIN        – 1.592gms 61.408 

IRON        – 30 mg IRON              – 16.289 mg 13.7 

BETA CAROTENE   - 2400 µg BETA CAROTENE     - 7.388 µg 2392.6 

TOTAL FOLIC ACID    – 100mg TOTAL FOLIC ACID   – 503.05 mg 74.45 

FAT             – 22 gms  FAT                      – 1.716 gms  20.284 
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The adolescent girls gained calcium and iron above 50 percent requirement through ragi 

laddu and remaining nutrients like energy, protein, fat, beta carotene, total folic acid and fat 

gained with daily diet.   

After preparation of products supplemented daily one raagi laddu, 2 gms of drumstick 

leaf powder and one iron tablet once in a week four months. After four months collected 

weights and heights of adolescent girls, observed clinical signs and recorded changes.  

 
RESEARCH FINDINGS AND DISCUSSION: 
 

Table 6. Distribution of adolescent girls according to their clinical sign and Body 
Mass Index for treatment normal diet only 

(N=19) 
S.No Observations Before 

Treatment  
After  

Treatment 
1. No clinical sign 5 (26%) 6 (32%) 
2.  Clinical sign 6 (32%) 5 (26%) 
a.  Pale Conjunctiva  1 (5%) 1 (5%) 
b.  Pale tongue 5 (26%) 5 (26%) 
c.  Flattening of nails  - - 
3. Hemoglobin level   
a. Normal (12 gm/dl) - 1 (5%) 
b. >12 mg/dl 8 (42%) 7 (37%) 
4. Body Mass Index   
a. Under weight (>18.5) 17 (89%) 17 (89%) 
b. Normal weight (18.5 to 24) 2 (11%) 2 (11%) 
5.  Other problems 10 (53%) 10 (53%) 
 In order to work out efficacy to these treatments, clinical signs, BMI and Hb level were 

recorded before and after treatment. Difference in terms of improvement in anthropometric 

measurement and hemoglobin was indicative of anemic condition of the respondents under 

observation. 

 Data of clinical assessment of adolescent girls before and after intervention given in 

table 6 showed that out of 19 adolescent girls, 5 (26%) adolescent girls did not show any 

clinical sign of iron deficiency of anemia, 6 (32%) displayed clinical sign like pale 

conjunctiva 1 (5%) and pale tongue 5 (26%). Conducted hemoglobin level testing to the 

remaining adolescent girls 8 (42%) had mean hemoglobin level lower than the normal 

hemoglobin level. The mean hemoglobin level of the adolescent girls was 11.4 mg/dl.  

 With regard to Body Mass Index of adolescent girls, majority of adolescent girls                      

9 (47%) were under weight and meager percentage 2 (11%) of adolescent girls were in 

normal weight. The other problems viz., easy tiredness, dizziness, menses irregularity, 

stomach pain, back pain and leg pains were noted from almost all the adolescent girls.  
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 The girls in the control group were not provided any dietary supplementation and more 

so were left to their own choice for dietary consumption during the entire span of experiment. 

 After four months of intervention there were no significant changes observed among 

adolescent girls through normal diet only as they were consumed less than the recommended 

dietary allowances for improvement of hemoglobin level to control iron deficiency. 

 It is evident from the results that no improvement in hemoglobin level with normal 

diet only. The possible reason might be overall food and nutrients intake was found 

inadequate in all the respondents. 

The results are similar with the findings of Swathi and Vimla (2013). 

Table 7. Distribution of adolescent girls according to their clinical sign and Body 
Mass Index for treatment normal diet + Iron Tablets 

                                                                                (N=18) 
 

S.No Observations Before 
Treatment  

After  
Treatment 

1. No clinical sign 2 (11%) 12 (67%) 
2.  Clinical sign 16(89%) - 
a.  Pale Conjunctiva  8(44%) - 
b.  Pale tongue 7(39%) - 
c.  Flattening of nails  1(5%) - 
3. Hemoglobin level   
a. Normal (12 gm/dl) - - 
b. >12 mg/dl 6(33%) 6(33%) 
4. Body Mass Index   
a. Under weight (>18.5) 16(89%) 15 (83%) 
b. Normal weight (18.5 to 24) 2(11%) 3 (17%) 
5. Other problems  15 (83%) - 

 

It was observed that out of 18 adolescent girls, 2 (11%) adolescent girls  had no 

clinical sign of iron deficiency anemia, 16 (89%) adolescent girls showed clinical sign viz, 

pale conjunctiva 8 (44%), pale tongue 7 (39%), and flattening of nails 1(5%). Conducted 

hemoglobin test for 6 (33%) adolescent girls for identification of iron deficiency, the mean of 

hemoglobin level of adolescent girls was 10.7 mg/dl before intervention and it was lower 

than normal hemoglobin level.   

 Majority of the adolescent girls 15 (83%) experienced other symptoms like dizziness, 

menses irregularity, stomach pain, back pain and leg pains during menstruation and hormonal 

problems. Most of the adolescent girls 16 (89%) were under weight and a meager in normal 

weight.  

Supplied weekly one iron tablet contains 100 mg iron & 500 mg folic acid for four 

months to the adolescent girls, the result observed after four months revealed that majority of 
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the adolescent girls 12 (67%) were not exhibited any clinical sign of iron deficiency anemia 

as the pale conjunctiva changed to red conjunctiva, pale tongue to pink colour tongue and 

distorted flattening of nails. Though the hemoglobin level of the adolescent girls was below 

normal hemoglobin level but on an average 0.36 mg/dl increased hemoglobin levels was 

observed after four months intervention. Other symptoms are proscribed and slight upgrading 

in weights of adolescent girls 3 (17%) were in normal weight and 15 (83%) in under weight.    

It can be concluded from the above findings that, the adolescent girls improved their 

hemoglobin level with iron tablets along with normal diet. 

Table 8. Distribution of adolescent girls according to their clinical sign and Body 
Mass Index for treatment normal diet + supplementation of Raagi laddu, Drumstick 

leaf powder & Iron tablets 
(N=24) 

S.No Observations Before 
Treatment  

After  
Treatment 

1. No clinical sign - 16 (67%) 
2.  Clinical sign 24 (100%) - 
a.  Pale Conjunctiva  12 (50%) - 
b.  Pale tongue 11 (46%) - 
c.  Flattening of nails  1 (4%) - 
3. Hemoglobin level   
a. Normal (12 gm/dl) -  
b. >12 mg/dl 8 (33%) 8 (33%) 
4. Body Mass Index   
a. Under weight (>18.5) 24(100%) 24 (100%) 
b. Normal weight (18.5 to 24) - - 
5.  Other problems 15 (63%) - 

 

It is obvious from table 8 that Cent per cent of the adolescent girls 24 (100%) 

presented clinical sign of iron deficiency anemia like pale conjunctiva 12 (50%), pale tongue 

11 (46%) and flattening of nails 1 (4%). Out of 24 subjects, 15 (63%) were elucidated 

dizziness, menses irregularity, legs and back pain during menstruation and hormonal 

problems as other problems due to lack of hemoglobin.  

 Hundred per cent 24 (100%) of the adolescent girls were under weight, 8 (33%) 

subjects were having low hemoglobin level and mean hemoglobin level was 8.9 mg/dl which 

is lower than normal hemoglobin level.  

 Supplemented daily one raagi laddu with weight of 33 gms and which contains 

57.4mg calcium, 23.46 calories, 1.05g protein, 1.425 mg iron 7.01µg betacarotene, 3.05mg 

total folic acid & 1.67 gms fat and daily 2gms drumstick leaf powder contains calcium  – 

400.06mg, calorie  – 4.1, protein  – 0.542gms, iron – 0.564 mg, betacarotene - 0.378µg, 

vitamin c – 0.346mg, fat – 0.046gms and weekly one iron tablet contains 100 mg iron & 500 
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mg folic acid for four months regularly to the selected adolescent girls for improvement 

hemoglobin.  

The results clearly revealed that out of 24, 16 adolescent girls flaunted that pale 

conjunctiva to red conjunctiva and pale tongue to pink colour tongue. Other problems like 

dizziness, menses irregularity, legs and back pain during menstruation were diminished after 

consumption of raagi laddu and drumstick leaf powder. This was due to through drumstick 

leaf powder, raagi laddu and iron tablets they got daily calcium  – 457.46mg, calorie  – 27.56, 

protein  – 1.592gms, iron – 16.289 mg, betacarotene – 7.388µg, folic acid- 503.05mg, fat – 

1.716 gms for improvement of hemoglobin level.   

The remaining 8 adolescent girls had improved their mean hemoglobin level from 8.9 

mg/dl to 9.5 mg/dl but their hemoglobin level was lower than the normal hemoglobin level. It 

is observed that 5 percent hemoglobin level was increased among adolescent girls. Though 

their BMI showed they were in underweight but the average BMI increased from 16 to 16.7 

after four months.  

 The present investigation revealed that the hemoglobin level of subjects improved 

significantly with supplementation of raagi laddu, drumstick leaf powder and iron tablets 

with in four months through observation of clinical sign of iron deficiency anemia and 

hemoglobin level. Hence, food based approach needs to be applied for eradicating nutritional 

deficiencies as it has a better rapport with the general masses.   

 

CONCLUSION: 

 The present study concluded that for the improvement of hemoglobin level among 

adolescent girls was observed by framing three treatments. It could be concluded that there 

was no improvement in hemoglobin level with only normal diet, an average 0.36 mg/dl 

increased hemoglobin level was recorded with normal diet and iron tablets after four months. 

There was significant change in clinical signs of anemia, BMI, hemoglobin level and other 

problems like dizziness, menses irregularity, legs and back pain during menstruation were 

diminished observed after supplementation of raagi laddu, drumstick leaf powder and iron 

tablet. Hence, for eradication of anemic problem among vulnerable groups food based 

approach was important. 
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