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Hypolipidemic and cardioprotective benifits of 

Garden cress seeds in rats compared to 

atorvastatin 
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Abstract 
The prevalence of elevated cholesterol and fasting-triglyceride concentrations is 36.7% and 10.2% in 

Egypt, and an estimated 46% of total fatalities are due to cardiovascular disease. Synthetic drugs with 

hypolipidemic efficacy are widely used; yet limitations for their use are prices and side effects. Safe and 

cheap alternatives are therefore natural products. Garden cress possesses several pharmacological 

properties and has a capability for functional food production. Aim was to explore the impacts of Garden 

cress seed powder (GSP) on lipid profile and C-reactive protein as a proxy marker of cardiovascular risk 

in rats fed a high fat diet (HFD) in comparison to atorvastatin. Application as a functional ingredient for 

incorporation in a real food model as biscuit, pizza and cupcakes was tested. Thirty five Wistar rats were 

distributed among five groups. Group I (control), group II (on HFD), group III (on HFD and GSP 10%), 

group IV (on HFD and GSP 15%rats), and group V (on HFD and Lipitor 15mg/kg/day). HFD resulted in 

significant increase in CRP levels compared to control group. Lipid profile was significantly higher than 

control rats for total cholesterol (TCh), triglycerides (TG), LDL, while HDL was significantly lower. 

Both doses of GSP caused significant decrease in CRP. GSP has a hypolipidemic activity and in a dose 

of 15% it is comparable to atorvastatin 15 mg/kg. Cardioprotective benifits of GSP by significantly 

reducing CRP levels is the novel finding in the present study. 

 

Keywords; Lepidium sativum, medicinal plants, dyslipidemia, surrogates of cardiovascular risk 

 

Introduction 

Recently, attempts were made to develop innovative dietary regimens with nutraceutical 

ingredients to benefit from various health effects and to prevent the chronic disease epidemic. 

Lepidium sativum or Garden cress (GC), commonly known as Hab-alrashad is related to 

watercress. GC is found in Egypt and South-West Asia. Since ancient times, GC seeds were 

used in traditional medicine. GC had not received the attention it deserves despite its large 

medicinal value and remained a crop that is underutilized [1].  

Garden cress seed (GCS) has a range of anti-anemic, antioxidant, and galactogogue 

pharmacological characteristics and has an enormous ability to create functional foods via 

supplementation [2, 3]. 

The safety of ethanolic extract of GCS acute and chronic use in mice has been researched for 

anti-inflammatory, antipyretic and analgesic properties [4].  

Garden cress seed oil (GCSO) is categorized under nuts and oil seeds and contains a good ratio 

of polyunsaturated fatty acids (PUFA) (± 47%) and monounsaturated fatty acids (MUFA) (± 

38%). It includes healthy antioxidants such as vitamin A, E and eugenol, which prevent free 

radical harm, as well as loaded in health-benefitting omega-3 fatty acids. GCS has been 

revealed to possess about 23% protein, 28% fat, 30% fiber and 1200 mg/100 g potassium [5, 6].  

The existence of substantially high quantities of protein (± 24%), lipids (± 23%), 

carbohydrates (± 31%), fiber (± 12%), ash (± 7%), and humidity (± 3%) was stated by Zia-Ul-

Haq. More ash content suggests that GCS is a useful mineral source. A stable, performance 

and longer shelf life for seeds are the low moisture content. Higher levels of protein and lipid 

show that GCS are energy-efficient, [7, 8] and it can be used to manufacture many potential food 

products with that nutrient core. 

Cardiovascular disease (CVD) is the first killer disease in the world. It was recorded that in 

2016 there were 41 million fatalities from non-communicable diseases (NCDs), comprising 

71% of the general death rate of 57 million. Most of the fatalities have been attributed to four 

primary NCDs: cardiovascular disease (± 44% of all fatalities from NCDs), cancer (± 22%); 
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chronic respiratory illness (± 9%), and diabetes (± 4%) [9].  

The prevalence of elevated cholesterol and fasting-

triglyceride concentrations is 36.7% and 10.2% for those aged 

15 to 65 years in Egypt, and an estimated 46% of total 

fatalities are due to CVD. This is the result of the nutritional 

transition and the enhanced incidence of lifestyle risk factors 

such as lack of fitness, smoking and obesity [10, 11].  

The underlying primary cause of CVD is believed to be 

atherosclerosis, a progressive multifactorial disease of the 

arterial wall. Central to the pathogenesis of atherosclerosis is 

the vascular lining deposition of cholesterol. Hyperlipidemia, 

a significant cardiovascular risk hazard, is one of the major 

oxidative stresses that generate excess of highly reactive free 

radicals. (12) Serum cholesterol reduction was demonstrated in 

successful trials to reduce mortality caused by chronic heart 

disease. Synthetic drugs with hypolipidemic efficacy are 

widely used; yet the main reasons for limiting their use are 

prices and side effects. The safe and cheap alternatives are 

therefore natural products [13]. 

One of the most prescribed drug categories worldwide since 

its incorporation into the market has been hydroxymethyl 

glutaryl coenzyme A reductase (HMG-CoA) inhibitors 

(frequently known as statins). A rate limiting step in 

cholesterol production in the body; HMG-CoA is inhibited by 

statins. Statin treatment was efficient in reducing LDL 

concentrations by 20-5%, reducing triglyceride concentrations 

by 10-20%, and triggering a potential increase in HDL level 

up to 5-10% [14, 16]. 

Safety of GCS was assessed in mice to evaluate acute and 

chronic toxicity; in doses of 0.5–5.0 g/kg body weight and 

1.0–10.0-% respectively. GSP had no toxic effect in both 

instances [17, 18] Higher dose of Lepidium sativum (5-10% of 

meal) is safe to hepatic and renal functions in mice and acts as 

an effective cholesterol lowering mediator. Al Hamedan et al, 

who reported that aquatic extract of GC (20 mg/kg body 

weight) and GSP added to hypercholesterolemic diet increase 

weight gain and decrease total cholesterol, LDL cholesterol 

and triglycerides in rats. Preventing absorption and 

stimulating excretion of lipids could be caused by GC's 

hypolipidemic impact. Inhibition of cholesterol formation by 

GC may be due to the inhibition of HMG-CoA reductase as 

the rates-limiting enzyme [19-22]. 

The cardioprotective potential of GSP in albino rats against 

cardiotoxicity and oxidative stress induced by 5-fluorouracil 

(5-FU) has been evaluated recently. GSP pre and post 

treatment significantly enhances all 5-FU modified 

parameters. The results show that GSP significantly affects 

the protection of the heart by preserving antioxidant and anti-

inflammatory activities against 5-FU-induced cardiotoxicity 
[23]. 

The aim of this work was to investigate the effect of GSP on 

lipid profile and C-reactive protein - surrogate measures of 

cardiovascular risk - in albino rats fed a high fat diet in 

comparison to atorvastatin. GSP potential application as a 

natural additives and functional ingredient for incorporation 

in a real food model as biscuit, pizza and cupcakes, was also 

tested. Chemical, physical and organoleptic properties were 

determined in these different baking blends. 

 

Material & Methods 

Collection of Material & Preparation of GSP Sample 

Whole garden cress seeds were obtained commercially from 

Azmour Siwa Company and were cleaned to remove 

impurities and then were grounded in mixer to fine powder 

and stored in an airtight container and analyzed in central 

laboratory in faculty of agriculture, Alexandria University. 
 

Animals and treatment 

A total of 35 albino rats (140-180 g) were obtained from the 

animal house of the faculty of pharmacy and drug 

manufacturing, Pharos University, Alexandria, Egypt. The 

rats were acclimated for 3 days before starting the experiment. 

All animals were housed in standard cages (7 rats/cage), in an 

air-conditioned rooms at 21-23 °C and 60-65% of relative 

humidity, and kept on a 12 h light/12 h dark cycle. The 

animals received humane care in accordance with the Guide 

for the Care and Use of Laboratory Animals, published by 

ethics of scientific research committee of Pharos University 

and fed with standard laboratory diet and tap water ad libitum. 
 

Induction of dyslipidemia: High fat diet (HFD) (46% of 

calories from fat); 1 kg (standard laboratory diet), 1/2 kg plant 

margarine rich in saturated fatty acids (SFA) from palm oil, 

and 1/4 kg lard [24]. 

 

Experimental groups and protocol 

Rats were divided randomly into 5 groups comprising 7 rats 

in each group. 

 

Group I: Rats fed on standard laboratory diet without any 

additives for 8 weeks and served as a negative control group.  

 

Group II: Rats fed on HFD for 8 weeks; i.e. positive control. 

 

Group III: Rats fed on HFD for 4 weeks, and then GSP was 

added to the HFD by a concentration 10% for 4 weeks. 

 

Group IV: Rats fed on HFD for 4 weeks, and then GSP was 

added to the HFD by a concentration of 15% for 4 weeks. 

 

Group V: Rats fed on HFD for 4 weeks, and then they 

received Lipitor 15mg/kg/day by oral gavage in addition to 

HFD for 4 weeks. 

 

Ingredients of diet 

Standard laboratory diet consists of: 60% CHO, 19% protein, 

6% fats, 2.3% fibers and more than 5%vitamins and minerals.  

Energy: 3200Kcal/kg.  

 

Measurements of body weight 

Body weights of all groups under investigation were 

measured twice weekly.  

 

Samples collection: At the end of the experiment, the animals 

(the control and experimental animals) were sacrificed under 

pentobarbital anesthesia. Blood samples were collected from 

aorta after 12 hours fast for biochemical analysis.  

 

Laboratory tests 

Samples were tested for CRP, LDL, HDL, triglycerides (TG) 

and total cholesterol (TCh). 

 

Baking products: 10, 20 and 30% GSP were incorporated in 

pizza, biscuits and cupcakes formulation on 100g flour basis. 

Chemical and physical properties were analyzed in central 

laboratory in faculty of agriculture, Alexandria University. 

Organoleptic properties were determined in these different 

baking blends by a panel of 30 students in the Food 

Processing Course on a 9 point hedonic scale. 

 

http://www.plantsjournal.com/
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Histopathology 

The livers were retrieved from all groups; the samples were 

kept in formalin solution for preparing paraffin sections. 

Sections were stained with Hematoxylin and eosin (H&E) to 

study the histological structure of the liver. 

 

Statistical Analysis 

Mean and standard deviation were calculated for each studied 

variable. The interpretation of data obtained was done by 

analysis of variance (ANOVA) test. Level of significance was 

accepted at p<0.05.  

 

Results  

Proximate composition of GSP shown in table 1; indicates the 

existence of significant protein quantities (23.12), a good 

amount of lipids (30.29), carbohydrates (27.16), fiber (11.99), 

and moisture (7.44), Table 1.  

Table 2 indicates that HFD induced significant elevations (P < 

0.05) in total cholesterol (153.2±25.2 mg/dL) in comparison 

to Group I of negative controls (96.5±16.8). While, adding 

GSP to HFD (15% diet) lessened serum total cholesterol 

(133.4±26.7), as compared to HFD group, a value that is not 

significantly different from the effect of atorvastatin (119.8 ± 

13.4) P10 = 0.252.  

GSP in a dose of 10% significantly lowered TG as compared 

to HFD P5=0.02, while GSP in a dose of 15% has almost the 

same results P8=0.404, but Statins were slightly more 

effective. 

Both concentration of garden cress had nearly the same HDL 

raising effect, while atorvastatin had a more profound effect. 

Both supplementary doses of GSP caused significant decrease 

in CRP P5=0.001, P6 <0.005 and atorvastatin was slightly 

more effective. 

Table 2: %Weight change, Serum lipid profile and CRP of –

ve control, rats fed on HFD, HFD with GSP 10&15%, and 

HFD with Lipitor® 15mg/kg  

The chemical analysis and evaluation of garden cress seed 

baking products as a functional food was shown in table 3. 

Table 4 explains the items of sensory analysis and 

organoleptic properties of garden cress seed products. 

Table 5 compares the cost of garden cress products per100gm. 

Figures 1 exhibits baking products: 10, 20and 30% GSP 

incorporated in pizza, biscuits and cupcakes. Figures 2 and 3 

depict the changes elicited by HFD and the effect of treatment 

groups on the histological structure of the liver. 

 

Discussion  

The current research aim was to explore the impacts of 

Garden cress seed powder on lipid profile and CRP as a proxy 

marker of cardiovascular risk in rats fed a high fat diet in 

comparison to atorvastatin. Commonly, the addition of a 

specific fat in animal diets for studying obesity in rats and 

mice is used to provide high fat diets ranging from 30–75% of 

total energy consumption.  

Humans have shown that SFAs are more obesogenic than 

PUFAs and animal studies have endorsed this concept. The 

obesogenic impact of SFA may be attributed to that they are 

poorly used for energy, and therefore acylated into TG and 

stored in fat cells, unlike PUFA and MUFA which are easy to 

use for energy and thus less stored[24,28]. 

Our findings indicated that administration of HFD to rats 

caused an increase in their body weight after 8 weeks by 

13.8% compared to –ve control group, while G III 

(HFD+GSP 10%) showed a drastic increment of 31.2% 

weight gain in comparison to negative controls. The 

significant increment in body weight of rats received GSP 

10% with HFD, in comparison to their corresponding control 

groups, may be due to its palatable and spicy taste and this 

might have led to increase appetite in these rats. (21) G IV 

(HFD+GSP 15%) showed decrement in body weight by 

17.6% in comparison to the HFD treated animals, this was 

comparable to G V (HFD+ Atorvastatin 15mg/kg) which 

showed decrement in body weight by 18.1%.  

The higher dose of GSP with its peppery and bitter taste 

might have an influence on the appetite causing the decrement 

in body weight. These results are almost in accordance with 

Shukla et al, investigating GCS Sapogenin and Flavonoid 

extract (LSTS and LSTF) versus Triton x-100 and high 

cholesterol diet (HCD) provoked hyperlipidemia in mice. (29)  

Mainly; a metabolic disorder responsible for atherosclerosis 

and other related cardiovascular diseases is hyperlipidemia. 

LDL lowering, plus control of blood cholesterol and 

triglyceride will eventually diminish progression of CVD. 

Reduction of serum cholesterol by 1% was hypothesized to re

duce the risk of CVD by 2% [30]. Recently several researches 

focused on the discovery of herbal plants with hypolipidemic 

activity that could suppress high blood cholesterol [31] without 

the severe side effects of statins.  

Our HFD (46% calories from fat) induced significant 

elevations in triglycerides, total serum cholesterol and LDL 

levels as compared to negative controls. Percent change was 

153%, 58.7% and 117.6%, for TGs, TCh and LDL-cholesterol 

levels, respectively. On the other hand HDL decreased by 

29% compared to the control group. However, inclusion of 

GSP in HFD (15% diet) reduced TCh (133.4±26.7), in 

comparison to positive control group, a value that is not 

significantly different from the effect of atorvastatin (119.8 ± 

13.4) (P10 = 0.252). LDL was reduced by this dose 

comparable to the lowering effect of atorvastatin 15 mg/kg 

(P10 = 0.110). 

These results were in line with Al Hamedan who recorded the 

GCS extract and powder protection impact on 

hypercholesterolemic rats evidenced by a significant lower 

value of serum cholesterol, triglycerides, LDL level, 

cholesterol/ HDL, LDL / HDL. Furthermore; Amawi et al 

reported that GCS extract administered orally for four weeks 

to hypercholesterolemic and diabetic rats resulted in better 

lipid profile and reduction in blood glucose level. (20, 22) 

Similar observations were made by a number of workers, 

demonstrating a hypolipidemic effect of GSP in experimental 

animals. The modified profile of lipid in cisplatin injection 

rats was revealed by Halaby et al, after supplemented with 5% 

and 10% GSP. (32) Of notice in the current study is that 

inclusion of GSP in HFD (10% diet) resulted in TCh and 

LDL-cholesterol levels even higher than the HFD treated 

animals; this might be explained by the fact that they showed 

a drastic increment of 17.4% in body weight higher than the 

HFD treated group and an increased consumption of HFD. 

Yet GSP in a dose of 10% significantly lowered TG as 

compared to HFD P5=0.02, and the higher dose had almost 

the same results P8=0.404.  

In the current research, negative control group livers showed 

healthy hepatic tissue. HFD group livers displayed areas of 

degenerated hepatocytes. There were large hepatic vacuoles 

with an appearance of signet rings, Figures 2. Liver of G 

III/GSP 10% diet treated rats showed normal histological 

pattern in spite of their higher body weight and high TCh. 

Normal liver histology was detected in G IV/ GSP 15% diet 

and G IV/ Lipitor, Figures 3. 
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In the JUPITER research, a high CRP was shown to identify a 

greater risk group using statins to avoid incidents of vascular 

disease and enhance survival [33]. High sensitivity CRP was 

lowered and cardiac incidents were effectively reduced by 

62% after statins treatment. Baseline CRP concentrations are 

correlated with a higher risk of stroke in patients with acute 

coronary syndromes [34]. Generally, the classification strata of 

elevated risk were > 3 mg / L and low risk < 1 mg / L whereas 

intermediate risk was regarded in rates of 1 to 3 mg / L. [35] 

Obesity, overweight and high concentrations of CRP are 

considered variables that pose a significant health threat 

particularly for cardiovascular diseases. Increased risk of 

myocardial infarction, ischemic stroke and peripheral arterial 

disease was linked to concentrations of CRP above 10 mg / l. 

These levels are also expected to predict the incidence of 

cardiovascular disease in patients [36]. 

In comparison to a healthier cautious diet Fung et al 

discovered a positive correlation between CRP and the 

Westernized diet. Although CRP was not related to individual 

foods or nutrients, it is usually suggested that elevated fat 

consumption, in particular saturated and trans fatty acids, and 

inflammation are positively associated [37]. 

Study finding indicated that HFD resulted in a significantly 

tremendous elevation in CRP levels (30.3 ±9.9 mg/L) 

compared to control group (1.2 ± 0.61 mg/L) P1<0.005. Both 

supplementary doses of GSP caused significant decrease in 

CRP and atorvastatin was slightly more effective; 60, 70, 80% 

decrease respectively for GSP 10%, GSP 15% and 

atorvastatin.  

Liver toxicity is evidenced to be a probable side effect of a 

great number of drugs [38]. In addition to the adverse impacts 

on liver and muscle, kidney inadequacy, and hyperthyroidism; 

synthetic hypolipidemics are costly. Moreover, serum 

transaminases are elevated, which can be a significant side 

effect in connection with atorvastatin treatment [39].  

Clinical proof obviously supports the use of statins for the 

prevention of cardiovascular disease. In January 2014, 

however, the United States FDA issued guidance on statin 

hazards documenting the following: “statin benefit is 

indisputable, but they need to be taken with care and 

knowledge of their side effects”. Of statin hazards; myopathy 

is a quite prevalent experience for patients, it ranges from 

clinically quiescent myalgia to life-threatening, rare 

rhabdomyolysis [40]. 

 

In light of their powerful protective impacts against CVD, this 

presents a significant challenge for clinicians. Thus, before 

initiating treatment with statins, a reasonable screening of 

patients at risk or those with adverse impacts should be 

conducted by a clinician and alternative methods should be 

considered when such adverse effects occur. GSP could 

ameliorate the dysmetabolic disturbances induced by HFD. 

GSP in the studied dose of 10% increase body weight 

significantly in rats. However, it decreased CRP and 

triglycerides close to other treatment groups. Its use in 

humans should be accompanied by a calorie controlled 

healthy diet with modifications in the type of fat; like the 

therapeutic lifestyle change diet (TLC diet). 

The sensory characteristics of the products were analyzed on 

a 9 point hedonic scale. The color, taste and texture of garden 

cress seed products were desirable. The result of sensory 

evaluation showed that the incorporation of garden cress seed 

flour up to 10% was found to be most acceptable to obtain 

cupcake, while for biscuit and pizza, both 10% and 20% were 

acceptable.  

During the present investigation it was observed that 

moisture; protein and ash content of different treatments with 

GCSP (10, 20, and 30%) were increased compared with 

control while the content of fat decreased (table 3). The 

moisture content of garden cress seed product samples was 

higher than those of control because garden cress seed powder 

is hygroscopic in nature. Higher dose of supplementation 

could improve nutritional quality.  

Many supplementation studies have been conducted on 

garden cress seeds and its products producing good results; 

especially the modification and enrichment of snacks. The 

seeds are not common among the population, despite being 

rich in nutrients. Bitterness of the seeds is one of the factors 

which significantly decrease its acceptability [41-42]. 

The cost of food products was calculated in Egyptian pounds 

at the time of preparation of the experiment. Total cost of 

control group for cupcake, biscuits and pizza were 5.40, 3 and 

9.8 LE/100 gm respectively. Fortification with 10% of GSP 

cost was comparable to control. 

Products supplemented by GSP are more economical 

compared to the prices of specialized food products for 

diabetics and obese in the form of snacks and cookies. Instead 

of buying high- calorie, ready- made foods that are popular 

among them healthier version of these snacks can be tried at 

home. Similar findings were documented by others. 
 

Table 1: Chemical analysis of GSP: 
 

Sample Moisture% Protein% CHO% Fats% Fiber% Dry matter% 

GSP 7.44 23.12 27.16 30.29 11.99 92.56 

 
Table 2: %Weight change, Serum lipid profile and CRP of –ve control, rats fed on HFD, HFD with GSP 10&15%, and HFD with Lipitor® 

15mg/kg: 
 

Test G I/-ve control G II/+ ve control G III/GSP 10% G IV/ GSP 15% G V/ Atorvastatin 

%Weight change after 8 weeks 50.8% 64.6% 82% 47% 46.5% 

TCh mg/dL 

Mean ± SD 
96.5 ±16.8 

153.2 ±25.2 

P1<0.005* 

180.0 ±23.6 

P2<0.005* 

P5=0.064 

133.4 ±26.7 

P3=0.009* 

P6=0.178 

P8=0.005* 

119.8 ±13.4 

P4=0.015* 

P7=0.009* 

P9<0.005* 

P10=0.252 

TG mg/dL 

Mean ± SD 
55.0 ±14.6 

139.0 ±32.7 

P1=<0.005* 

102.1 ±16.1 

P2<0.005* 

P5=0.02* 

108.2 ±22.1 

P3<0.005* 

P6=0.062 

P8=0.565 

75.2 ±11.6 

P4=0.014* 

P7<0.005* 

P9=0.004* 

P10=0.004* 

HDL mg/dL 

Mean ± SD 
41.2 ±4.6 

29.2 ±5.1 

P1=0.001* 

36.0 ±5.8 

P2=0.088 

33.2 ±5.8 

P3=0.015* 

46.8 ±7.1 

P4=0.107 

http://www.plantsjournal.com/
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 P5=0.043* P6=0.201 

P8=0.404 

P7<0.005* 

P9=0.009* 

P10=0.002* 

LDL mg/dL 

Mean ± SD 

 

44.2 ±16.7 
96.2 ±24.3 

P1=0.001* 

123.5 ±23.0 

P2<0.005* 

P5=0.051 

78.4 ±25.1 

P3=0.011* 

P6=0.205 

P8=0.004* 

57.9 ±18.9 

P4=0.178 

P7=0.007* 

P9<0.005* 

P10=0.110 

CRP mg/L 

Mean ± SD 

 

1.2 ± 0.61 
30.3 ±9.9 

P1<0.005* 

11.1 ±4.6 

P2<0.005* 

P5=0.001* 

9.3 ±3.2 

P3<0.005* 

P6<0.005* 

P8=0.398 

5.1 ±1.3 

P4=<0.005* 

P7<0.005* 

P9=0.006* 

P10=0.009* 

P1, p2, p3, p4: P value for comparing between G l and other groups for ANOVA 

P5, p6, p7: P value for comparing between GII and other groups for ANOVA 

P8, p9: P value for comparing between GIII and other groups for ANOVA 

P10: P value for comparing between GIV and GV for ANOVA 

*: statistically significant at p≤0.05 for ANOVA 

 
Table 3: Chemical analysis of garden cress products: 

 

Product Moisture% Protein% Ash% Fat% Total energy/100gm 

Cupcakes 

Control 14.23 11.11 0.65 7.66 378 Kcal 

10% 28.24 8.61 1 7.67 321 kcal 

20% 30.71 10.40 1.71 9.81 318 kcal 

30% 31.27 10.44 2.1 9.86 316 kcal 

Biscuits 

Control 1.56 5.8 1.75 18.8 480 kcal 

10% 2.31 5.98 2.61 18.21 470 kcal 

20% 2.45 6.61 2.89 18.05 468 kcal 

30% 3.34 6.91 3 17.91 463 kcal 

Pizza 

Control 12.34 9.95 1.93 19.50 440 kcal 

10% 12.88 10.56 2.48 18.22 429 kcal 

20% 13.50 10.67 2.55 17.28 374 kcal 

30% 13.88 10.88 2.78 17.21 370 kcal 

 
Table 4: Sensory analysis of garden cress seed products: 

 

(Products) Color Odor Texture Taste Over all acceptability P (AVOA) 

Pizza 

Control 8.4 ± 0.62 8.3 ± 0.97 8.5 ± 0.57 8.6 ± 0.62 8.5 ± 0.57 

0.0001 
10% 7.9 ± 1.15 7.5 ± 1.05 8.1 ±0.75 7.8 ± 0.60 8.1 ± 0.80 

20% 7.8 ± 0.77 7.3 ± 1.17 7.5 ±1.18 7.4 ± 1.12 7.5 ± 1.15 

30% 7.0 ± 0.80 6.1 ± 1.28 6.9 ± 0.95 6.4 ± 1.32 5.9 ± 1.11 

Biscuits 

Control 7.5 ± 1.59 8.0 ±0.94 8.2 ±0.72 7.3 ± 1.71 7.8 ± 1.08 

0.0001 
10% 6.6 ± 1.72 6.2 ± 2.08 6.8 ±1.95 5.8±2.56 6.3 ± 1.93 

20% 6.1 ± 2.04 6.4 ± 2.57 6.7 ±2.54 5.4±2.56 5.8± 2.44 

30% 5.4± 1.37 5.0 ± 2.40 5.8 ±1.78 4.1±1.54 4.8± 1.46 

Cupcakes 

Control 8.2 ± 1.04 7.6 ± 1.43 7.6 ± 1.10 7.6±1.60 8.2 ±1.06 

0.0001 
10% 6.4 ± 2.12 5.7 ± 2.54 6.1 ± 2.18 5.52 ± 1.78 7.4 ± 1.60 

20% 5.5 ± 1.80 4.0± 2.13 5.1±1.83 4.8 ± 2.43 6.3 ± 1.49 

30% 4.1 ± 2.20 3.1 ± 1.56 3.9 ± 2.23 3.1 ± 2.14 3.3± 2.34 

 

Table 5: The cost of garden cress products per100gm: 
 

Products Control 10% 20% 30% 

Cupcakes 5.40 LE 6.78 LE 8.20 LE 9.60 LE 

Biscuits 3 LE 3.45 LE 3,95 LE 4.25 LE 

Pizza 9.87 LE 10.32 LE 11.72 LE 13.125 LE 

http://www.plantsjournal.com/
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Fig 1: 10, 20 and 30% GSP incorporated in pizza, biscuits and cupcakes. 
 

  
 

Fig 2: Changes elicited by HFD in the liver (positive control) Left: The low-power view shows moderate steatosis. Right: The high-power view 

shows swollen hepatocytes with macrovesicular steatosis and signet ring profile. 
 

   
 

Fig 3: The effect of treatment groups on the histological structure of the liverLeft: Liver of G III/GSP 10% diet treated rats showing normal 

hepatocytes. Middle: Normal liver histology of G IV/ GSP 15% diet. Right: Normal liver histology of G IV/ Lipito. 

 

Conclusions 

Our HFD 46% confirmed the induction of dyslipidemia, 

which was indicated by an altered lipid profile in positive 

controls. GSP has an antihyperlipidemic activity. It 

significantly reduces lipid parameters and enhances the good 

cholesterol. Moreover, in a dose of 15% it has an effect that is 

comparable to atorvastatin in a dose of 15 mg/kg. Novell in 

the present research; is the potential cardioprotective effect of 

GSP that could be in part due to its antioxidant and anti-

inflammatory activities through significant lowering of CRP 

levels.  

The Result of sensory evaluation showed that the 

incorporation of garden cress seed flour up to 10% for 

cupcakes, and 20% to obtain biscuit, and pizza, were found to 

be most acceptable with improved nutritional quality and 

good sensorial attributes. The developed supplemented 

products contained significantly higher moisture, protein, 

fiber content and were lower in fat content. GSP is a 

promising multipurpose medicinal source whereas further 

clinical trial is required to prove its efficacy. 
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