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ABSTRACT 

Background: Social inequality, poverty and inequitable access to 

resources, including health care, result in a high burden of non – 

communicable disease (NCDs) among women worldwide. Objective: 

To determine the effect of lotus seed powder supplementation on the 

Body Mass Index (BMI), waist circumference and serum lipid profile 

(SLP) in postmenopausal women with hypercholesterolemia. Method: 

Thirty postmenopausal women (45 – 60 years) with a serum total 

cholesterol (TC) level between 200 – 239 mg/dl (borderline-high) were 

selected and equally divided (n=15) into two groups, that is, Group I 

(Control group without supplementation but with diet counseling) and 

Group II (Test group with supplementation and diet counseling) for the study The subjects in 

Group II were instructed to consume 6 grams of the lotus seed powder dissolved in 200 ml of 

water, half an hour before bed time every day for a period of 60 days. Results: Statistically 

significant reductions were seen  in the anthropometric measurements of the subjects in the 

test group after the supplementation period .Reductions were observed in all the lipid 

parameters (except HDL – C) in the test group compared to increments observed in  the 

control group. The HDL – C showed a mild increment in the test group, whereas, a 

significant reduction was observed in the control group. Statistically significant higher 

percentage reductions were observed in the BMI and waist circumference of the subjects in 

Group II by 1.9% and 1.7% respectively compared to statistically significant increment of 

1.7% in the BMI of the subjects in Group I. Regarding the SLP -  TC, LDL, Very Low 

Density Lipoprotein (VLDL), Serum TG, TC: HDL ratio and TG: HDL ratio reduced by 
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3.0%, 4.1%, 7.7%, 7.6%, 6.2%  and 10.7% respectively in Group II compared to increments 

by 3.5%, 7.9%, 0.4%, 0.6%, 9% and 7.3% respectively in Group I. Conclusion: Lotus seed 

powder supplementation can be advocated as an effective hypolipidemic agent for combating 

dyslipidemia, which is independently responsible for increased CHD mortality among Indian 

women.  

 

KEYWORDS: Lotus seed powder, Coronary Heart Disease, Dyslipidemia, Cardiovascular 

disease. 

 

INTRODUCTION 

Overweight and obesity are linked to more deaths worldwide than underweight. The risk of 

non - communicable diseases (NCDs) increases with increase in BMI and has affected nearly 

38 million people worldwide.  Cardiovascular disease (CVD) accounts for 17.5 million 

deaths annually, one- third of death among women around the world and half of all deaths in 

women over 50 years old in developing countries, followed by Cancers (8.2million), 

respiratory diseases (4 million) and diabetes (1.5 million).
[1,2,3]

 Coronary heart disease (CHD) 

is the largest contributor to CVD morbidity and mortality in both men and women. Although 

women tend to live longer than men, they are often in poor health.
[2,4] 

 

Hypercholesterolemia, which is characterized by very high levels of cholesterol in blood, has 

direct proportionate relationship with atherosclerosis and ischemic heart disease (IHD) and it 

is estimated that by the year 2020, CVD, mainly atherosclerosis, will become the leading 

cause of total global disease burden.
[5,6]

 Population studies conducted as part of the Asia-

Pacific Cohort Studies Collaboration (APCSC) suggested that for each 1 mmol/L higher than 

usual cholesterol level, the risk of coronary death was approximately 35%.
[7]

 CVD has been 

gaining importance in India recently because of increased incidence of the disease becoming 

the first among five causes of deaths in Indian population.
[8]

 It is predicted that Asian Indian 

ethnicity would account to 40 – 50   per cent of global CVD burden within the next 10 – 15 

years.
[9]

 The presence of Asian Indian Phenotype in South Asians has led to their excessive 

vulnerability to diabetes and premature CHD.
[10]

 In order to prevent CVD and its associated 

complications which is the leading cause of death and disability in the world, it is of 

paramount importance to determine an effective hypolipidemic agent to combat the disease 

burden. 
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Nelumbo nucifera commonly known as lotus is a rhizomatous aquatic perennial plant 

belonging to family Nelumbonaceae.
[11]

 Lotus seeds (―kamal gatta‖) are sold as vegetables in 

Indian markets and are used as a valuable functional food ingredient in large number of 

traditional Chinese and Japanese pastries and desserts.
[12,13]

 Many nutrients and bioactive 

substances, such as phospholipids, proteins, vitamins, sugar, essential minerals, alkaloids and 

flavonoids are constituent of the seed.
[14,15]

 β – Sitosterol of lotus seeds have sedative and 

cardioprotective effects.
[16]

 The seeds or their extracts have been reported to exhibit anti-

proliferative, anti-fibrosis, anti-depressant, anti-inflammation, astringent, hepato-protective 

and free radical scavenging, anti- obesity and hypolipidemic effects, anti-inflammatory, 

immunomodulatory and anti-viral activities.
[17,18,19,20,21,22,23] 

 

The purpose of the present investigation is to determine the effect of lotus seed powder 

supplementation on the Body Mass Index (BMI), waist circumference and serum lipid profile 

in women with hypercholesterolemia and to compare the same with that of a control group 

without supplementation. 

 

MATERIALS AND METHODS 

The study was designed to investigate the effect of lotus seed powder supplementation on the 

anthropometric measurements and serum lipid profile in postmenopausal women with 

hypercholesterolemia. It was a pre – test, post – test, experimental design. The subjects for 

the study were selected from in and around Mogappair, Chennai and Sindhu Sadan 

Association, Egmore, Chennai based on a purposive sampling technique. Thirty 

postmenopausal women in the age group of 45 – 60 years with a serum total cholesterol level 

between 200 – 239 mg/dl (borderline – high) were included in the study and they were 

equally divided (n=15) into 2  groups, that is, control group (Group I) and the test group 

(Group II).  

 

Commercially available lotus seeds were powdered, weighed to an accuracy of 6 grams and 

supplemented for  60 days to the test group, whereas, the control group did not receive any 

supplementation. Both the control as well as the test group received dietary counseling before 

the start of the study/supplementation period. 

 

The subjects were briefed about the significance of the study and were interviewed 

individually to elicit personal and dietary information. The BMI of the subjects were 

calculated and the waist circumference was measured before and after the 
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study/supplementation period. The subjects in the test group were instructed to consume 6 g 

(1 sachet) of the lotus seed powder dissolved in 200 ml of water, half an hour before bed time 

every day. The sachet (6g) containing the powder was given to the subjects in an  interval of 

15 days (15 sachets) for a period of 60 days, while the control group did not receive any 

supplementation and were instructed to consume their normal diet with restriction of 

carbohydrate and fat. Subjects from the test and control groups were requested to come in a 

12 hour fasting state at the clinical laboratory on Day 1 and Day 61 of the study/ 

supplementation period for analysis of the serum lipid profile comprising of total cholesterol 

(TC), low density lipoprotein cholesterol (LDL – C), high density lipoprotein cholesterol 

(HDL – C), very low density lipoprotein cholesterol (VLDL – C), triglyceride (TG), TC: 

HDL and TG: HDL ratios. The details obtained from the interview schedule were subjected 

to descriptive analysis and information regarding BMI, waist circumference and serum lipid 

profile were subjected to inferential statistical analysis. 

 

RESULTS AND DISCUSSION 

Sedentary lifestyle which is an independent cardiovascular risk factor was reported by 

majority of the subjects in group II than group I. A major proportion of the subjects in Group 

I (66.6%) belonged to high income category, whereas, 53.3% of the subjects in Group II 

belonged to the middle income category. Nearly 33.3% of the subjects in the test groups were 

graduates, whereas, none of the subjects in the control group were graduates and an illiteracy 

rate of 26.6% was observed in the control group. Lack of physical activity was reported by 

86.6% of the subjects in the  control group and 40% of the subjects in the test group It was 

further observed that majority of the subjects from the control group were overweight, 

whereas, 40% of the subjects from the test group were obese. 

 

Family history of diabetes, CVD, hypertension, hypothyroidism, hypercholesterolemia and 

kidney disease was reported by the subjects in both the groups which may be the secondary 

cause for dyslipidemia in these subjects. A strong family history of hypertension and diabetis 

mellitus was reported by 73.3 per cent and 60 per cent of the subjects in group I, respectively, 

whereas, an equal percentage distribution (66.6%) in group II reported a family history of 

both diabetes and hypertension. A family history of hypercholesterolemia was reported by a 

higher percentage of subjects in the control group (53.3%) compared to that of the test group 

(46.6%). 
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Regarding the dietary habits, majority of the subjects (>85%) in both the groups were non-

vegetarians. Milk and curd was consumed daily by all the subjects in both the groups. 

Majority of the subjects in both the groups did not consume saturated fats like vanaspathi, 

ghee, butter and dalda. Refined oil like sunflower oil ,which is high in PUFA was consumed 

by majority of the subjects in the  test group, whereas, palm oil which is high in saturated 

fatty acids and linked with increased coronary risk was consumed by subjects in the control 

group  (53.3%) and were advised to reduce its consumption gradually. Weekly consumption 

of high calorie foods like sweets, cakes, biscuits, samosas, bajji, bonda and cutlets was 

reported by the subjects in both the groups.  None of the subjects were on any 

hypocholesterolemic drugs or supplementation like vitamin E or C which have a cardio 

protective effect. 

 

BMI and waist circumference of the subjects in Group I and Group II 

The mean BMI of the hypercholesterolemic women in Group I and Group II is presented in 

table 1 and represented graphically in fig. 1 

 

Table 1: Mean BMI and waist circumference of the hypercholesterolemic women in the 

control and test group before and after the study/supplementation period. 

Parameter 

Group I (n=15) 

Level of significance Mean±S.D 

Day 1 Day 61 

BMI (kg/m2) 27.8 ± 3.0 28.3 ± 3.1 P<0.01 

Waist circumference (cms) 94.8 ± 8.6 94.8 ± 8.7 NS 

 Group II (n = 15)  

BMI (kg/m2) 30.2 ± 4.8 29.6 ± 4.8 P<0.001 

Waist circumference (cms) 99.8 ± 9.5 98.4 ± 9.6 P<0.01 

NS – Not Significant 

 

It can be inferred that there was a statistically significant increment in the BMI (28.3 ± 3.1 

kg/m2) of the subjects in Group I compared to the baseline mean value of 27.8 ± 3.0 kg/m2 

after 60 days of the study period. Waist circumference which serves as a better predictor for 

CHD than BMI remained unchanged (94.8 ± 8.7 cms) after 60 days of the study period.  

 

Significant reductions were seen in the mean BMI (29.6 ± 4.8 kg/m2) and mean waist 

circumference (98.4 ± 9.6 cms) of the subjects in Group II after the supplementation period. 

Despite the reduction in the values of BMI and waist circumference, it still remained above 

the normal cut-off value which indicates the need for a longer supplementation period.  
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B.     Mean Waist circumference of the hypercholesterolemic women in Group I and Group II 
before and after the study/supplementation period 

Day 1

Day 61

 

Fig. 1: Anthropometric measurements of the hypercholesterolemic women A) BMI B) 

Waist Circumference. 

 

Serum Lipid Profile of the subjects in Group I 

The mean serum lipid parameters of the hypercholestrolemic women in Group I before and 

after the study period is presented in table 2 and represented graphically in fig. 2 

 

Table 2: Mean serum lipid profile of the hypercholesterolemic women in Group I before 

and after the study period. 

Parameter (mg/dl) Day 1 Mean ± S.D Day 61 Mean ± S.D Level of significance 

Total cholesterol 222.5 ± 11.1 230.3 ± 22.0 NS 

HDL – C 49.7 ± 3.4 46.8 ± 4.1 p<0.01 

LDL – C 130.8 ± 24.0 141.2 ± 19.6 NS 

VLDL – C 42.0 ± 18.4 42.2 ± 14.6 NS 

Triglyceride 210.2 ± 92.3 211.6 ± 73.1 NS 

TC: HDL – C ratio 4.4 ± 0.3 4.8 ± 0.5 NS 

TG: HDL – C ratio 4.1 ± 1.6 4.4 ± 1.5 NS 

NS – Not Significant 

 

The percentage increments in the serum lipid  parameters after 60 days of the study period 

were as follows: Serum TC increased by 3.5%, LDL – C by 7.9%, VLDL – C by 0.4%, TG 
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by 0.6%, TC: HDL – C ratio by 9.0% and TG: HDL – C ratio by 7.3%. The HDL – C levels 

decreased significantly by 5.8% after the study period. Increments were seen in all the lipid 

parameters (except HDL – C) after 60 days of the study period, but it was not significant. 

Increase in the lipid parameters is directly proportional to the likelihood of developing CHD. 

Hence, it is necessary to control the lipid parameters with effective intervention in order to 

prevent or delay the onset of CHD. Dyslipidemia is characterized by elevated LDL – C and 

decreased HDL – C and is an established risk factor for the development and progression of 

CAD.
[24] 

For every 10 per cent reduction in HDL, the risk for CAD increases by 13 per 

cent.
[25] 
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Fig. 2: Mean serum lipid profile of the hypercholesterolemic women in Group I before 

and after the study period.
 

 

Serum lipid profile of the subjects in Group II 

The mean serum lipid parameters of the hypercholesterolemic women in Group II (with lotus 

seed powder supplementation) before and after 60 days of the supplementation period is 

presented in table 3 and represented graphically in fig.3. 

 

Table 3: Mean serum lipid profile of the hypercholesterolemic women in Group II 

before and after the supplementation period. 

Parameter (mg/dl) Day 1 Mean ± S.D Day 61 Mean ± S.D Level of significance 

Total cholesterol 222.8 ± 12.0 216.2 ± 28.6 NS 

HDL – C 45.4 ± 1.9 47.0 ± 3.2 NS 

LDL – C 151.7 ± 18.2 145.4 ± 22.7 NS 

VLDL – C 25.7 ± 13.8 23.7 ± 7.7 NS 

Triglyceride 128.8 ± 69.2 118.9 ± 38.2 NS 

TC: HDL – C ratio 4.8 ± 0.3 4.5 ± 0.5 NS 

TG: HDL – C ratio 2.8 ± 1.4 2.5 ± 0.8 NS 

NS – Not Significant  
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The percentage reductions in the serum lipid parameters after the supplementation period 

were as follows: Serum TC decreased by 3.0%, LDL – C by 4.1%, VLDL – C by 7.7%, TG 

by 7.6%, TC: HDL – C ratio by 6.2% and TG: HDL – C ratio by 10.7%. A mild increment 

was observed in the HDL – C level (3.5%) after the supplementation period, but the 

increment was not statistically significant. An increment in HDL – C by 10mg/dl leads to 

reduced risk of CAD by 2 – 3 per cent.
[26]

 From the above findings, it can be deduced that the 

lotus seed powder supplementation has exerted a favorable hypolipidemic effect in these 

hypercholesterolemic women, thereby delaying the onset of developing CHD.  

 

 

Fig. 3: Mean serum lipid profile of the hypercholesterolemic women in Group II before 

and after the supplementation period.  

 

CONCLUSION 

The results of the study have clearly brought to light the hypolipidemic effect of lotus seed 

powder supplementation in women with hypercholesterolemia. Thus, it can be concluded 

from the findings of this study that lotus seed powder supplementation can be advocated as 

an effective hypolipidemic agent for combating dyslipidemia, which is independently 

responsible for the increased incidence of CHD mortality among Indian women. Further 

investigations can be conducted with increased dosage and duration to bring about 

statistically significant reductions and to study the effect of its withdrawal on the various lipid 

parameters.  
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