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Abstract: Flax and pumpkin seeds are rich sources of unsaturated fatty acids, 
antioxidants and fibers, known to have anti-atherogenic properties. 

Hypercholesterolemia is a state characterized by the elevated level of cholesterol in 

the blood. This research was designed to study the effect of flax and pumpkin 

seeds powder mixture on hypercholesterolemia and body weight. Thirty male albino 

rats were divided into three groups: a control group, a CD-chol group (control diet+ 

cholesterol) fed with 1.5% cholesterol and FP-chol group (flaxseed and pumpkin 

seed powder + cholesterol) fed with 1.5% cholesterol. Flax and pumpkin seed 

powder mixed at proportion of (5/1) (omega-3 and omega-6). Blood samples were 

collected to examine lipid profile and body weight was also measured. Thus the date 

was subjected to analysis of variance. Our results suggested that flax and pumpkin 

seed mixture has hypocholesterolemic effects which were probably mediated by 

polyunsaturated fatty acids (omega-3 and omega-6) present in seed mixture. 
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INTRODUCTION 
Hypercholesterolemia is the presence of high levels of 
cholesterol in the blood. It is not a disease but a metabolic 
disorder that can be secondary to many diseases. 
Hypercholesterolemia is one of the major causes of 
atherosclerosis. Although there are many causes, 
hypercholesterolemia is the permissive factor that allows 
other risk factors to appear. The concentration of plasma 
cholesterol should be regulated to avoid the risk of 
cardiovascular diseases (1). It has been noted that diet plays vital 
role in the regulation of cholesterol homeostasis. Now a days 
modified diets are used as medicine for 
hypercholesterolemia which reduces the risk of 
cardiovascular diseases (2). The search for new drugs capable 
of reducing or to regulate serum cholesterol and 
triacylglycerol levesl has attained importance over the years 
(3).  
Recent studies have demonstrated that omega-3 and 
omega-6 fatty acids are the richest source of alpha 
linolenic acid which has anti-atherogenic properties by 

decreasing plasma cholesterol and triglyceride levels. The 
absorption and metabolism of alpha-linolenic acid (Omega-3) 
fatty acids are similar to those of linoleic acid (omega-6) fatty 
acids (4). The balance required in the diet between omega-3 
and omega-6 fatty acids is important due to their competitive 
nature and their different biological roles to ensure the 
conversion of alpha linolenic acid to Eicosapentaenoic and 
docosahexaenoic acids (5). Irregular lipid metabolism is a 
major cause of dyslipidemia which in turn is a risk factor for 
cardiovascular diseases (6). 

Flaxseeds and pumpkin seeds have long been used as a 
traditional food all over the world. Flaxseed (linum 
usitatissimi) also known as linseed contain 51-55% 
alpha-linolenic acid. Cardiovascular diseases, renal 
disorders and hypercholesteremia may be prevented by 
alpha-linolenic acid in flaxseeds (7). The alpha- linolenic 
acid which is a (omega-3 fatty acid) is a precursor of 
Eicosapentaenoic acid (EPA) and docosahexaenoic acid 
(DHA) (8). Pumpkin 
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seeds of Cucurbitaceae family provide many health 
benefits (9). They are rich source of polyunsaturated fatty 
acids and antioxidants such as vitamin E and zinc (10). 
Pumpkin seeds contain 40.4-55.6% of linoleic acid which is 
an omega-6 fatty acid (11-12). 
Flax and pumpkin seeds are also good sources of fiber. 
Fiber diet assists to avert or treat hyperlipidemia, 
gastrointestinal problems, blood pressure, obesity, 
diabetes, cancers and cardiovascular diseases (13). 
Vegetarians have very low risk of developing cancer, 
cardiovascular diseases, gastrointestinal disorders, weight 
gain and hyperlipidemia than non-vegetarians. 
Hyperlipidemia occurs due to elevated cholesterol level that 
leads to atherosclerosis (14). Serum cholesterol 
concentration is influenced by a number of dietary 
factors including dietary cholesterol, fat and dietary 
fibers (15). 
Both medicine and diet help in reducing total cholesterol 
level but diet is considered as fundamental tool in treating 
hyperlipidemia (16). Moreover, numerous studies have 
demonstrated that high level of HDL-C are associated with 
a lower incidence of cardiovascular diseases (17). This study 
has been designed to suggest that flax and pumpkin seed 
mixture has significant anti-atherogenic activity when 
administered to hypercholesterolemic rats (18). 
MATERIALS AND METHODS 

Area of Research: 

The research trial was carried out at National Institute of 
Food Science and Technology, University of Agriculture 
Faisalabad. 

A. Sample Collection: 

The present study was conducted on 30 male rats. 
Samples were divided into three groups on the basis of diet 
given to them. Group (1) G1: control rats; was fed normal 
diet. Group (2) G2: hypercholesterolemic rats (CD-chol) was 
fed balanced diet as well as diet high in cholesterol at a 
dose level of 15g/100 g diet; Group (3) G3: 
hypercholesterolemic diet supplemented 

with flax/pumpkin seed mixture (FP-chol. Flax and 
pumpkin seeds were purchased from local market of 
Faisalabad. Seeds were crushed at ambient temperature 
and stored at 4°C prior to use. Mixture of flax and 
pumpkin seeds rich in omega-3 and omega-6 fatty acids 
prepared. The ratio of flax and pumpkin seeds i.e. (omega-
3/ omega-6 fatty acids) were 5/1 as recommended by the 
WHO and according to Makni 2010 (19). In the diet of rats 
Cholesterol was given in the form of purified melted butter 
and cholesterol rich food items. 

(Control Group (A) (CD on 
normal routine feed 

Normal routine rat 
feed 0-30 days 

Treated Group (B) CD- 
(CHOL 
On high cholesterol diet 
15g/100g 

Normal routine rat 
feed + 15g 
cholesterol/100g, 0-30 
days 

Treated Group (C) (FP- 
(CHOL 
On Flax and pumpkin 
seeds powder mixture 

Normal routine rat 
feed + 30g powder 
+ 15g 
cholesterol/100g, 0-30 
days 

 
B. Proximate Analysis 

Proximate analysis of flaxseed and pumpkin seed powder for 
protein, ash, moisture, fat and crude fiber, was done by 
using the method given by AOAC (2006). 

C. Sampling 

Data of each 30 samples was taken. Blood samples were 
collected to examine lipid profile. Their body weight was 
measured before and after trial period. 

D. Serum Lipid Profile 

The serum lipid profile with special reference to cholesterol, 
low density lipoprotein (LDL), high density lipoprotein 
(HDL) and triglycerides (TG) was carried out at the end of 4 
weeks after giving diet. The further detail is described here:- 

1. Cholesterol 

Cholesterol level of each rat was measured by 
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HOD-PAP method (20). 

2. Low density & high density lipoproteins (LDL & 

HDL): 

Low density lipoprotein (LDL) was measured by following the 
procedure of McNamara et al. (1990). High density lipoprotein 
(HDL) was determined by HDL Cholesterol Precipitant 
method (21). 

3. Triglycerides: The triglycerides of each rat were 
measured by liquid triglycerides (GPO- PAP) method (22). 

E. Statistical Analysis: 

For the interpretation of results data collected was subjected 
to statistical analysis using analysis of various techniques 
with completely randomized 

design. Means of treatment were compared by Ducan’s new 
multiple range test(23). 

RESULT AND DISCUSSION 

Table1: Proximate composition of flaxseed and 
pumpkin seed 

 

Proximate analysis (%) Quantity 

Moisture 7.40 

Crude fiber 9.34 

Crude protein 3.2 

Ash 2.67 

Crude fat 0.90 

 
 

Table 2: Mean + SE of body weight (g) before treatment of mixture of flaxseed and pumpkin seeds 
powder on hypercholesterolemic rats 

 

Treatments 
Mean + SE Minimum Maximum 

Before After Before After Before After 

Group 1 255.77 
1 5 . 3 2   

+ 263.85 
1 4 . 0 7   

+ 191.00 205.70 345.00 352.60 

Group 2 263.70 
1 8 . 0 1   

+ 291.05 
1 5 . 9 3   

+ 209.00 241.66 375.00 380.00 

Group 3 265.73 
1 5 . 0 5   

+ 240.66 
1 1 . 3 5   

+ 208.63 168.43 365.98 285.73 

Overall Mean 261.73 
9 . 0 5   

+ 265.19 
8 . 6 4   

+ 191.00 168.43 375.00 380.00 

Group 1: Control fats; fed on normal diet 

Group 2: Hypercholesterolemic rats (CD-chol) fed with the balanced diet as well as diet high in cholesterol at a dose 
level of 15g/100 g diet 

Group 3: Hypercholesterolemic diet supplemented with flax/pumpkin seed mixture (FP-chol) 

 
Table 3: Mean + SE serum Cholestrol (mg/dL) after treatment with mixture of flaxseed and pumpkin 
seed powder in hypercholesterolemic rats. 

Treatments Means + SE Minimum Maximum 

Group 1 57.60 + 1.77 B
 48.00 68.00 

Group 2 73.40 + 4.21 A
 52.00 97.00 

Group 3 59.60 + 2.20 B
 50.00 71.00 

Overall Mean 63.53 + 2.09 48.00 97.00 

AB show significantly different at P<0.01 

https://pjmbs.gcuf.edu.pk/


Effect of Flaxseed and Pumpkin Seeds Mixture on Hypercholesterolemia 4 

Pak J Med Biol Sci 2018 Vol. 2, Issue 1                                      ttps://pjmbs.gcuf.edu.pk/    29  

 

 

Table 4: Mean + Serum LDL (mg/dL) after treatment with mixture of flaxseed and pumpkin seeds powder 
in hypercholesterolemic rats 

Treatments Means + SE Minimum Maximum 

Group 1 31.60 + 1.59 B
 25.00 43.00 

Group 2 48.60 + 3.26 A
 32.00 61.00 

Group 3 36.20 + 1.62 B
 30.00 46.00 

Overall Mean 38.80 + 1.85 25.00 61.00 

AB shows significantly different at P<0.01 

Table 5: Mean + SE serum HDL (mg/dL) after treatment with mixture of flaxseed and pumpkin seed 
powder in hypercholesterolemic rats. 

Treatment Mean + SE Minimum Maximum 

Group 1 36.30 + 2.81A
 20.00 55.00 

Group 2 26.40 + 2.76 B
 16.00 42.00 

Group 3 36.40 + 2.20 A
 23.00 45.00 

Overall Mean 33.03 + 1.69 16.00 55.00 

AB shows significantly different at P<0.05 

Table 6: Mean + SE of serum triglycerides (mg/dL) after treatment with mixture of flaxseed and pumpkin 
seeds powder in hypercholesterolemic rats 

Treatment Mean + SE Minimum Maximum 

Group 1 46.70 + 3.27 B
 31.00 64.00 

Group 2 63.70 + 5.83A
 49.00 112.00 

Group 3 50.20+ 1.79 AB
 44.00 60.00 

Overall Mean 53.53 + 2.61 31.00 112.00 

AB shows significantly different at P<0.05 

 

DISCUSSION 
Proximate composition of powder mixture indicated that 
it contains protein (3.2%), fiber (9.34%), ash (2.67%), 
moisture (7.40%) and fat (0.90%). These results are 
comparable with previous conclusions (24), it was reported 
that flaxseed powder generally contained 5.28% moisture, 
4.18% protein, 1.92% ash, 1.22% crude fat, 8.80% fiber. At the 
end of 4th week, weight in group 1 (CD), group 2 (CD-chol) 
and group 3 (CD-chol) was increased from 205 to 352g, 209 to 
380 and 168 to 285 g respectively. This shows that diet rich in 
cholesterol when supplemented with flax and pumpkin 
seeds mixture powder has the least weight gaining effects as 
compared to other diets (25). The results of present study 
are also similar to Adam 2002 who found less weight gain 

in rats fed on whole wheat flour (5.2g/rat/day) (26, 27). Wu et al 
(2004) reported weight reduction in Sprague Dawley rats fed 
with different levels of flaxseed up to 52%. 
The comparison mean of cholesterol was significantly 
increased 73.40 + 4.21 mg/dL in group 2 
(hypercholesterolemic rats (CD-chol) fed with the 
balanced diet as well as diet high in cholesterol at a dose 
level of 15g/100g diet) followed by 59.60 + 2.20 mg/dL in 
group 3 (hypercholesterolemic diet supplemented with 
flax/pumpkin seed mixture (FP-chol) and 57.60 
+ 1.77 mg/dL in group-1 (control rats; fed on normal diet). 
The overall cholesterol mean was found 63.53 + 2.09 mg/dL. 
Maximum cholesterol was observed in rats fed with high 
cholesterol diet without supplementation of flax and 
pumpkin 
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seeds in the diet, followed by group 2 which was fed on high 
fat diet as well as flax and pumpkin seeds powder mixture. 
The decline in hepatic cholesterol levels in FP-chol group 
indicated the possible influence of relatively higher fiber 
content of seed mixture. In fact dietary fibers are known to 
interfere with cholesterol absorption and enterohepatic 
bile circulation and resulted in depletion of hepatic 
cholesterol pools (28). In addition, diets rich in fibers are 
known to reduce serum cholesterol levels by inhibition of 
hepatic lipogenesis (29). 
The results of the present study are in line with the findings 
of several other researchers who reported reduction in 
LDL cholesterol due to intake of flax and pumpkin seeds 
(30). Vigaya Lakshmi et al (2009) reported 14.7% reduction in 
serum LDL concentration of subjects consuming 40g 
flaxseed/day (31). Kumar et al (2014) studied the effect of 
flaxseed and date palm leaves extract and concluded that 
LDL level was reduced by feeding rats on diets having these 
extracts (32). Jangele et al (2014) found that 
supplementation of dietary flaxseed restored the elevated 
level of LDL in hyperglycemic rats. The results are also 
supported by research work of Goyal 2014 (33) who 
reported that HDL level increase in rats fed with 20% 
raw flaxseed while it increased maximum in group fed 
with 30% flaxseed. But Chen et al (1984) also 
concluded that high 

cholesterol diet increases the HDL cholesterol of Sprague 
Dawley rats fed these fibers (34). Brant et al (2012) 
illustrated the effect of flaxseed and date palm leaves extract 
on improving HDL level in normal and diabetic rats (35). 
Our results showed that flax and pumpkin seed mixture 
rich in PUFAs (poly unsaturated fatty acids) had a strong 
hypertriglyceridemic and hypocholesterolemic effects in 
plasma of rats with a reduction of plasma LDL-C levels and an 
increase in HDL-C levels. Furthermore, the atherogenic 
index markedly decreased causing a significant reduction 
in LDL/HDL ratio in FP-chol group. The increase in HDL-C 
ratio is one of the most important criteria of anti-
hypercholesterolemic agent. 
In the present study rats fed with high cholesterol diet along 

with the supplementation of flaxseeds and pumpkin seeds 
resulted in reduction of triglycerides level in 
hypercholesterolemic rats. 

 
CONCLUSION 
The study suggests that flax and pumpkin seed mixture has 
significant anti-atherogenic activity when administered to 
hypercholesterolemic rats. The hypocholesterolemic 
effects of flax and pumpkin seeds mixture may be due to 
the presence of omega-3 and omega-6 fatty acids and 
fibers. 
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