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ABSTRACT 

Research Question: Is there an effect of Lucerne leaf concentrate (LC) supplementation on 

weight and haemoglobin levels of women.   

Settings: The study was conducted on women residing in a slum in Jaipur city. 

Study design: The study was designed to be a pre post intervention study.  

Participants: The partcipants of the study were women in the age group of 25-45 years. 

Methodology: At baseline, anthropometric measurements and haemoglobin levels were 

determined for 44 women. Supplementation was with 15 g Lucerne leaf concentrate 

powder for 19 anaemic women. At post intervention, effect of supplementation was 

ascertained on weight and haemoglobin levels of 13 women. 

Results: On the basis of BMI, 45.5% of women (n=44) suffered from chronic energy 

deficiency. About 43% of the women (n=19) had anaemia. LC supplementation led to a 

significant weight gain of 1.5 kg in 13 anaemic women. Significant improvements were 

observed in haemoglobin levels, too.  
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INTRODUCTION 

India is a country with social customs varying in degrees but with common biases against 

females, which starts from birth and continues throughout the life of women. Optimum 

nutritional status of young women can be considered as an indicator of development. The 

nutritional status of women in developing countries worsens following early marriage, 

through repeated pregnancies, interspersed with prolonged lactation, and until menopause. 

Besides maternal age, lack of education, low socio economic status, maternal under-

nutrition and limited access to maternal health services are important determinants of poor 

pregnancy outcomes, low birth weight infants and child mortality. Thus, the vicious cycle of 

female malnutrition follows throughout adulthood.
(1-4) 

High prevalence of malnutrition (under-nutrition and chronic energy deficiency) amongst 

girls and women has been reported from rural areas of Rajasthan, Jhabua district of Madhya 

Pradesh and Nagpur, Maharashtra in India.
(5-7)

 Iron deficiency anaemia is a wide spread form 

of malnutrition. Despite iron supplementation programs, slightly more than fifty percent of 

the women examined in Rajasthan, India, are anaemic. According to NFHS-3 report on 

Rajasthan, the rate of anaemia was 53.8% with 35.5% mildly, 15.9% moderately and 2.5% 

severely anaemic women.
(8) 

Lucerne leaf concentrate (Medicago Sativa L.) is a novel food source with a high nutritional 

value for human consumption. Leaf concentrate being a rich source of iron and protein 

could help in combating the problem of iron deficiency anaemia. 
 

The objective of the present study was to determine the effect of leaf concentrate 

supplementation on weight and haemoglobin levels of women (25-45 years) residing in a 

slum in Jaipur city.
 

 

MATERIALS AND METHODS 

A slum in Jawahar Nagar in Jaipur city, close to the University of Rajasthan, has seven tilas 

(habitation on raised grounds) of different population sizes. Two tilas, with an Anganwadi 

center, closest to the University were surveyed for the present study. All the households of 

these two tilas were approached. Forty-four non-pregnant, non-lactating women in the age 

group of 25-45 years with 3 and more than 3 pregnancies willing to give their blood samples 

for determination of haemoglobin levels were enrolled in the study. At pre intervention, the 

nutritional status of these women was assessed through anthropometric measurements, 

and determination of haemoglobin levels. Weight and height were measured as per the 

standardized techniques.
(9)

 Body Mass Index (BMI) was calculated using the formula: weight 

in kg/height in m
2
 to determine the extent of malnutrition.

(10)
 The blood samples of the 

subjects were collected by a technician of the SMS Hospital, Jaipur at an Anganwadi center 

in the slum. For haemoglobin (Hb) estimations, the blood samples were collected in Na2 

EDTA vials. Haemoglobin was determined by SLS- haemoglobin method.
(11)

 Subjects were 

classified into different categories of anaemia using WHO  classification.
(12) 

Nineteen women out of 44 were found to be anaemic with Hb levels <12 g/dl and were 

subjected to intervention with 15 g Lucerne leaf concentrate powder on alternate days for 3 

months. These women were de-wormed with Albendazole (400 mg) tablet prior to 
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intervention. Informed consent was obtained from those women who had expressed 

willingness to participate in the feeding trial. Out of 19 women, only 13 women could 

adhere to the study protocol for 3 months. 
 

The Leaf concentrate (LC) was obtained from the Association for Promotion of Leaf 

Concentrate in Nutrition, France, in 25 kg bags in granular form. Leaf concentrate was 

powdered in the laboratory in 2 kg lots and stored in steel bins. Fifteen grams of LC powder 

was weighed and packed into self-locking pouches for distribution every week. Fifteen 

grams of LC provided 9 g of protein, 14.9 mg of iron, 280 mg of calcium, 13,005 mcg of beta-

carotene and 49.5 mcg of folic acid
(13)

 to women, which made a considerable contribution to 

their RDAs.
 

At post intervention, the effect of supplementation was determined through changes in 

body weight and haemoglobin levels. The statistical analyses of the pre and post 

intervention data was conducted using paired ‘t’ test.
(14) 

 

RESULTS 

Effect of LC supplementation on weight and BMI of women: Supplementation with 15 g of 

LC for 3 months on alternate days to the usual diets of anaemic women (n=13) had brought 

about a gain in weight of 1.5 kg and a gain in BMI of 0.7; which were statistically significant 

(Table I).   

 

Table I: Effect of supplementation on the weight and BMI of women 

Paramet

er 

Women 

(n=44) 

(Mean ± SD) 

Study Subjects (n=13) 

Pre 

intervention 

(Mean ± SD) 

Post 

intervention 

(Mean ± SD) 

Gain on 

intervention 

% 

Change 

Paired ‘t’ 

test 

values pre 

vs post 

Weight 

(kg) 

45.3±7.84 42.0 ±6.40 43.5±6.18 1.5 3.6 4.400* 

Height 

(cm) 

151.6±5.21 151.5±5.05 151.5±5.05 - - - 

BMI 

(kg/m
2
) 

19.7±3.60 18.3±2.79 19.0±2.67 0.7 3.8 4.591* 

*Significant at 5 % level of significance. 
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Table II: Effect of supplementation on the extent of malnutrition in women 

Extent of malnutrition Women (n=44) Women (n=13) 

  Pre 

intervention 

Post 

intervention 

BMI < 16.0- grade III CED- severe 6 (13.6) 3 (23.1) 2 (15.4) 

BMI 16.0-17.0- grade II CED- moderate 5 (11.4) 2 (15.4) 1 (7.7) 

BMI 17.0-18.5- grade I CED- mild 9 (20.5) 3 (23.1) 4 (30.8) 

BMI 18.5-20.0- low weight- normal 6 (13.6) 1 (7.7) 2 (15.4) 

BMI 20.0-25.0- normal 15 (34.1) 4 (30.8) 4 (30.8) 

BMI 25.0-30.0- obese grade I 3 (6.8) - - 

(Figures in parentheses denote percentages) 

 

Table III: Effect of supplementation on Haemoglobin levels of women 

 Haemoglobin 

levels (g/dl) 

Anaemia status 

 Mean ± SD Normal (≥12g/dl) Mild 

(10-11.9g/dl) 

Moderate 

(7-10g/dl) 

Women (n=44) 11.9 ± 1.68 25 (56.8) 13 (29.5) 6 (13.6) 

Pre intervention 

(n=13) 

10.2 ± 1.43 - 8 (61.5) 5 (38.5) 

Post intervention 

(n=13) 

11.8 ± 1.73 7 (53.8) 4 (30.8) 2 (15.4) 

Haemoglobin levels (g/dl) 

Pre v/s post 

(n=13) 

Pre values Post values % change Paired ‘t’ test values 

 10.2 ± 1.43 11.8 ± 1.73 15.7 7.673* 

(Figures in parentheses denote percentages)   (*Significant at 5% level of significance) 

About 46% of women (n=44) suffered from chronic energy deficiency (CED), of whom, 13.6% 

were in grade III CED, 11.4% in grade II CED and 20.5% in grade I CED. About 14% women 
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were in the ‘low weight- normal category’ (Table II). After supplementation, there was also 

an improvement in the extent of malnutrition in women (n=13). One subject had moved 

from grade III CED to grade II CED and 2 subjects had shifted from grade II CED to grade I 

CED and 1 from grade I CED to ‘low weight- normal category’, thereby, exhibiting 

betterment in the nutritional status of women. 

Effect of LC supplementation on Haemoglobin levels of women: There were 43.1% of the 

women (n=44) who had anaemia with Hb levels less than 12 g/dl (Table III). As a 

consequence of LC supplementation, it was observed that there was a significant elevation 

in the Hb levels of women (n=13) from 10.2 g/dl to 11.8 g/dl indicating a 15.7% increase 

(Table III). As was observed in the extent of malnutrition, there was an improvement in the 

anaemic status of women, too. Three women had moved from moderate category to mild 

category, and seven women had moved from mild category to normal category of anaemia 

emphasizing the possitive effect of LC supplementation on the anaemic status of women. 

This amelioration in anaemic status could be attributed to high iron content of LC. 

 

DISCUSSION 

Sixty three percent of non-pregnant rural and tribal women 18-30 years (n=109) from 

central India were found to be undernourished
(7)

 while Haque and Rashid reported that 

30.8% of women of reproductive age (15-44 years, n=510) living in the Mohakhali slum of 

Dhaka city, Bangladesh were malnourished with BMI <18.5.
(15)

 However, in the present 

study 45.5% of women were found to be underweight. 

A significant increase in weight (0.83 kg) was observed in a study on 101 unmarried girls 10-

18 years of age from Vododara, when their diets were supplemented with iron folic acid 

tablets for 3 months.
(16)

 Bharti noted a weight gain of 1.8 kg in 29 anaemic patients from 

Panyali, India, who had completed 3 months of twice daily iron therapy without 

interruption.
(17)

 In the present study, too, a weight gain of 1.5 kg was observed in women 

after supplementation with 15 g LC on alternate days for 3 months.  

Prakash et al noticed that 45.8% (n=838) out of 1830 women (11-49 years) from Dehradun 

were found to be anaemic (Hb <12 g/dl).
(18) 

In another study carried out on 109 non-

pregnant rural and tribal women (18-30 years) from central India, 66% of women were 

found to be anaemic with Hb <12 g/dl.
(7)

 In a sample of 100 non-pregnant non-lactating 

women, 18-35 years of age, living in a poor urban settlement of Bangalore, a prevalence 

rate of 39% of anaemia and 62% of iron deficiency was observed by Thankachan et al.
(19)

 In 

the present study, 43.1% of the women were found to be anaemic. 

Mathur et al had supplemented 6 g LC for 14 weeks to the diets of girls (21-24 years). 

Significant increases were observed in haemoglobin levels (11.5 to 13.0 g/dl) at post 

intervention.
(20)

 In the present study also, significant increases were observed in 

haemoglobin levels when 15 g LC was given to women on alternate days for 3 months. 

Similar findings were reported on 4 to 9 year old children from Ellora, Maharashtra. It was 

noticed that when the diets of these children were supplemented with 9 g leaf concentrate 

for 9 months, Hb levels had increased from an initial mean of 10.60 g/dl to 12.58 g/dl.
(21)
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CONCLUSION
 

The findings of the present study had indicated that leaf concentrate can be effectively used 

as a supplement in combating anaemia, which is so widely prevalent in women of 

developing countries. 
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