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ABSTRACT 

The objective of this study was to investigate the effect of garden cress (Lepidium sativum L.) seeds on chemical 

composition, cooking properties of noodle and antioxidant properties. Garden cress (GC) was added to semolina flour at 

different levels 5, 10, 15 % (w/w), respectively. The chemical composition, cooking properties and sensory values of these 

samples were studied. The results showed an increasing level of protein, fat, ash, and fiber of garden cress noodles (GCN) 

by increasing the level of addition of garden cress (GC); while, a decrease of moisture content was noticed. The cooking 

quality properties of GCN were improved also by an increased level of garden cress (GC). Garden cress is a good source of 

phenolic acids, flavonoids compound, and unsaturated fatty acids and for these reasons, garden cress is considered as a 

functional food for due to health and nutritional values and its high content of protein and dietary fiber. 
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INTRODUCTION 

The plant seeds are well known for their nutritional and medicinal value. The therapeutic features of plants have 

attracted world-wide interest about medicinal plants which resulted in novel sources of drugs for wide modern 

applications [1]. They are also widely used to control various insects [2]. The seeds contain many 

phytochemical substances responsible for their medicinal properties. The seeds contain lepidine which acts as a 

diuretic. Imidazole compounds present in seeds are antihypertensive.  Glucosinolates, flavonoid compounds and 

semilepidinoside (a and b) act as anticaricnogenic, antioxidants and antiasthmatic, respectively [3]. Grass cress 

seeds are one of the important medicinal plants which have considerable quantities of fat, minerals, protein, 

fibers, and phytochemicals playing an important role in many functional beverages and foods. 

Lepidium sativum (garden cress) seeds are largely used in Arabic countries for many purposes. Fortification of 

various food items is one of its different utilizations, due to its different nutritional and medicinal properties. 

Anti-diarrheal [4], antimicrobial, hypoglycemic, hypotensive, bronchodilator and cardiotonic [5] properties may 

be due to bioactive compounds in the studying plants like flavonoids. Flavones, flavanones, isoflavones, 

flavanols, chalcones and anthocyanins are mainly sub-classes in flavonoids compounds, all these compounds are 

combined to sugars in forms of C-gylcosides and O-glycosides [6].     

Lepidium sativum (Garden cress) is an annual herb that is rich in phytochemicals. Total phenolic compounds, 

one of the phytochemicals, tends to be a natural antioxidant that is responsible for the antioxidant activity of the 

Garden cress. Furthermore, seeds have additional medicinal properties like aperient, alterative, diuretic, tonic, 

aphrodisiac, emmenagogue, aperient and carminative properties. Moreover, seeds are used in treating 

hypertension and renal diseases [7].  

http://www.ijpras.com/
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The seeds comprise a good amount of protein (23 - 25%) and an almost equal amount of fat. The calcium 

content of seeds is 317 mg/100g. It also contains an admirable amount of iron (17 - 33 mg/100g) and zinc (4 - 5 

mg/100g) and other minerals and vitamins [3, 8]. Since the seeds are rich in macro and micro-nutrients, they 

have been supplemented in food products to combat malnutrition, anemia and other diseases.  

Many supplementation and compensation studies have been conducted on garden cress seeds (protein and fats 

rich) and its products which really had good results, where garden cress extract or powder can be added in fruits 

and vegetable juices which are rich in vitamins and minerals but are poor in proteins and fats [9-13].  

For many years ago, irradiation processing was well considered as a physical and non-thermal or cold method to 

preserve foods and food products by exposure of foods to ionizing radiation [14]. 

FAO (2005) and Hou (2001) reported that about 12% of wheat production in Asia is noodle products due to the 

lowest cost, easy cooking, and long shelf life [13, 15]. Recently, market statistics indicated that noodles 

consumption expand rapidly in Europe, South America, and the Middle East in addition to Asia. Instant noodles 

are the fastest spread product among different types of noodles [16], and Kubomura (1998) expressed the 

texture of the noodles to be firm, rubbery and smooth [17].  

Asian people consider noodles as a staple food. Noodles produced from wheat are divided into two categories 

based on the contained ingredient [18]. Many studies referred to noodles lack essential nutritional components 

i.e.; vitamins, minerals, and dietary fibers, due to a refinement of wheat flour. So, noodles must be enhanced and 

compensated with other essential nutrients [19].  

The development of new products is a strategic area of the food industry. Consumers have to cope up with food 

demanding with two main characteristics; dealing with traditional nutritional properties of foods and extra 

health benefits are expected from its systematic ingestion. These characterized foods are called nutraceutical 

foods.  Regarding the changes in food consuming habits and stressful lifestyles, a healthy digestive system is an 

important issue which also increaes the overall quality of life [20].  

In this study, the utilization of Garden Cress seeds (Lepidium sativum L.) as natural sources of protein and 

dietary fiber in noodles were investigated.  

MATERIALS AND METHODS 

Materials 

Plant material 

Lepidium sativum seeds (Fig.1) were obtained from the local Market. Seeds were dried with an oven at (40 oC) 

and ground in a mixer to be powder. Lepidium sativum seeds powder was used in the preparation of noodles 

with substitution in 5, 10 and 15% levels. Commercial semolina flour was obtained from Regena Company Al. 

Sadat, Cairo, Egypt, and salt was purchased from the local market, Cairo, Egypt. 

 

 
Figure 1. Seeds of garden cress Lepidium sativum L. 

Methods 

Preparation of the Fresh Noodles 

Methods of Oh et al. (1983) and Collins and Pangloli (1985) were used with some modifications for noodle 

preparation [21, 22]. Semolina flour 100 g and 2 g salt were mixed with (45 g) water to obtain uniform dough 

for all samples (control 100% semolina flour) and semolina flour used in noodles preparation was replaced at 

levels of 5, 10 and 15% all ingredient  mixed (in  a laboratory  dough  mixer) with water. After mixing, the 
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dough was kneaded by hand for 1 min and divided to 50 g portions and rested at room temperature (30oC) in 

plastic bags. The rested dough was sheeted by wood rolling pin and pressed by passage by the rolls machine. 

Finally, the dough sheet was cut into 5 mm wide noodles strips. Fresh noodles were dried in a laboratory air 

oven at 40oC for 18 h. Then, the samples were cooled enough to reach room temperature, and packed in 

polyethylene bags for further analysis. 

 
Figure 2. Semolina noodles dough with different addition levels of garden cress; (a) control, (b) 5%, (c) 10% 

and (d) 15%. 

 
Figure 3. Semolina noodles with different addition levels of garden cress after baking; (a) control, (b) 5%, (c) 

10% and (d) 15% 

 

 
Figure 4. Semolina noodles with different addition levels of garden cress after cooking; (a) control, (b) 5%, (c) 

10% and (d) 15% 
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Analytical methods  

Irradiation treatment 

Lepidium sativum seeds were irradiated with gamma irradiation at doses of 1.5, 3 and 4.5 kGy using an 

experimental 60Co Gamma chamber (dose rate 665.6 Gy/h), Cyclotron Project, Nuclear Research Center, 

Atomic Energy Authority, Egypt. 

Microbiological examination method (total bacterial count)  

Total bacterial count per 10 gm of garden cress (Lepidium sativum L.) either irradiated or un-irradiated was 

enumerated on a plate count agar as recommended by APHA (1971) [23].  

Chemical Composition 

Chemical composition of Garden Cress seeds and noodles samples including the content of moisture, protein, 

fat, fibers and ash contents were determined according to the method described in the AOAC (2000) [24]. Total 

carbohydrates were calculated by difference according to Pellet and Sossy (1970) [25]. 

Water and oil absorption capacity   

Water absorption capacity (WAC) and oil absorption (OAC) of ground garden cress seeds were determined 

according to Zhang et al. (2005) and Abdul-Hamid and Luan, (2000) respectively [26, 27].  

Determination of total phenolic 

Total phenolic content of Garden Cress seeds was determined by the Folin- Ciocalteu micro method and total 

flavonoid contents were expressed using aluminum chloride (AlCl3) colorimetric assay by the method of [28]. 

Determination of Mineral Contents 

Minerals content of seeds of garden cress Lepidium sativum including K, P, Ca and Fe   (mg/100g) were 

determined according to the methods described in AOAC (2000) [24].  

Cooking and textural quality of noodles 

Dried noodles (25.0 g) were cut into small pieces (5.0 cm in length) and boiled in 250 mL of water for 5 min 

with occasional stirring. The cooking time of noodles was determined by pressing the noodle between two glass 

plates and the disappearance of the white core was examined with naked eyes. Cooking time is the time taken 

for the white core to disappear when the noodle strand is boiled in water [29]. The cooked samples were drained 

for 5 min and immediately weighed. The drained water was collected and the volume was noted. Twenty 

milliliters of the drained water was transferred to an evaporating dish and dried at 105 °C until a constant weight 

was attained. Cooking loss (%) was calculated based on the dry weight of noodles [30]. Rehydration or swelling 

ratio was estimated as the percentage increase in the weight of cooked noodles compared to the weight of dried 

noodles [31].  

Sensory Evaluation 

All noodle samples were boiled using tap water for the optimum cooking time. The cooked noodles were 

subjected to evaluate their appearance, color, flavor, stickiness (texture) and tenderness (mouthfeel) by 10 

members’ semi-trained preference test panel from the staff of Food Science Department, Faculty of Agriculture, 

Ain Shams University as described by Matz (1959) [32]. 

Statistical analysis 

Data were expressed as the mean of three replicates. The experimental data were analyzed using Analysis of 

Variance followed by Duncan, Multiple ranges at (p ≤ 0.05) using SAS (version 9.1.3). The data were analyzed 

according to the User Guide of Statistical Analysis System [33].  

RESULTS AND DISCUSSION 

Most of the herbs, spices and dried vegetables contain numerous microorganisms, these microorganisms cause 

harmful contamination to introduced foods. Nowadays, irradiation treatments are used to sterilize this kind of 

food. Consequently, an experiment was conducted to elucidate the effect of gamma irradiation on the total 

microbial load of the garden cress (Lepidium sativum L.). As shown in Figure (5), the total microbial count of 

un-irradiated garden cress was 2.4 x 102 Colony forming unit, cfu/gm. The decrease in the total microbial count 

was linear as a function of the radiation dose. Thus, the obtained results illustrated that the higher irradiation 

dose (4.5 kGy) eliminates all microbial contamination of garden cress. 3 kGy was sufficient dose to lower the 

microbial count up to 0.1 x 102 cfu/gm.  

Depending on the irradiation dose, the foods may be pasteurized to eliminate or reduce pathogens [34]. 

Phianphak et al. (2007) reported that about 5 to 10 kGy reduced the bacterial vegetative cell to 6 – 7 log-cycle 

and bacterial spores to 2 – 3 log-cycle [35].  
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Figure 5. The effect of gamma irradiation doses on the total microbial count (cfu/g) in garden cress (Lipedium 

sativum L.) seeds 

 

The gross chemical composition of the whole meal of garden grass seeds (GC) is presented in Table (1). 

Moisture, protein, fat, ash, crude fiber and carbohydrates as well as, water absorption capacity oil, and 

absorption capacity are included. They were 7.61, 22.401, 24.188, 2.985, 14.282, 36.143, 11.207, and 0.726, 

respectively. Dietary fiber Insoluble was 35.494 (%) but soluble was 6.966 (%). These results agree with Zia-

Ul-Haq et al. (2012) who found the proximate composition of  L. sativum seeds indicating the presence of 

appreciable amounts of protein (24.18 ± 1.54 %), fiber (6.75 ± 1.02 %), lipids (28.03 ± 1.05 %), ash   (3.92 ± 

1.06 %), moisture (3.92 ± 1.06 %) and carbohydrates (32.87 ± 0.29 %) [36]. The results showed that garden 

cress leaves contained 7.23 ± 0.09 percent moisture, 14.24 ± 0.38g/100g ash, 23.40 ± 0.36g/100g protein, 6.04 ± 

0.18g/100g fiber, 3.09 ± 0.14g/100g fat and energy as 334.33 Kcal per 100g. Hassan et al. (2011) studied the 

nutritional and antinutritional composition of dehydrated garden cress leaves and reported the proximate 

composition as protein (18.25 %), ash (15.38 %), fiber (9.31%) and energy 312.20 Kcal per 100g [37]. The total 

and soluble iron content of dehydrated leaves was found to be 75.46 ± 0.13 and 29.38 ± 0.36 mg/100g.  

CAC (1998) noted that dietary fibers, the edible parts of plants, are not totally digested in the human digestive 

system because of its resistance to digestion and absorption in the small intestine and the retained parts 

fermented in the large intestine [38]. The total dietary fiber intake should be more than 25g daily [39]. Dietary 

fibers mainly consist of non-starch polysaccharide i.e.; cellulose, some hemicellulose, pectins and gums, as well 

as resistant starch [40].      

An additional daily intake of 10 g fiber appeared to lower the risk of coronary death by17% [41, 42]. 

Table 1. Chemical composition, WAC, OAC and Dietary fiber of garden cress seeds 

Constituents (%) 

Moisture (%) 7.161 

Crude Protein (%) 22.402 

Crude Fat (%) 24.188 

Ash (%) 2.985 

Crude fiber (%) 14.282 

Carbohydrates (%)* 36.143 

WAC (g H2O/g) ** 11.207 

OAC (g oil/g) *** 0.726 

Dietary fiber 

Insoluble (%) 35.494 

Soluble (%) 6.966 

Total (%) 40.375 

* Carbohydrates were calculated by difference, ** Water Absorption Capacity, *** Oil 

Absorption Capacity                                        
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Minerals are inorganic materials that are presented in ash after burning foods and living organisms. Minerals 

content of seeds of garden cress Lepidium sativum include K, P, Ca and Fe (mg/100g) included in Table (2). 

Potassium (K) participates in certain enzyme systems in the body and controls acid balance along with sodium 

to maintain fluid balance, it was 1215.476 (mg/100g). Phosphorous (P) content was 780.494 mg/100g. Calcium 

(Ca) is essential for tooth formation and also helps in muscle contraction, maintenance of cell membranes, 

clotting of blood and normal functioning of nerves, muscles, and heart. There was a declining heart. It 

participates in the activation of many enzymes, it was 398.549 mg/100g and Iron was 5.091 mg/100g [37]. 

 

Table 2. Mineral content (mg/100g) of whole meal of garden cress seeds 

Minerals  (mg/100 g)  

Potassium (K) 1215.476 

Phosphorous (P) 780.494 

Calcium (Ca) 398.549 

Iron (Fe) 5.091 

 

Table (3) showed total phenolic, flavonoids contents and antioxidant activity of whole meal of garden cress 

seeds from results, and it could be noticed that total phenolic was 92.670 (mg GAE/g), total flavonoids 11.733 

(mg CE/g), antioxidant activity recorded with DPPH 165.963 (mg TE/g), ABTS 179.933 (mg TE/g), and FRAP 

159.347 (mg TE/g). Total phenolic compounds are one of the most important materials which have natural 

antioxidant activity, these materials are responsible for antioxidant properties of vegetable tissues. Garden cress 

seeds have medicinal properties such as; aperient, tonic, demulcent, carminative, carminative, aperient and 

diuretic as well as, lowering hypertension and renal disease therapy. All previous properties promoted the 

garden cress to be used as functional food. 

Garden cress seeds, one of the brassicaceous plants, contain both glycosides (sulfur-containing) and 

glucosinolates. These compounds could be hydrolyzed enzymatically and non-enzymatically, where non-

enzymatic hydrolysis form primarily isothiocyanates and/or simple nitriles. Regarding human health, 

isothiocyanates (mainly, benzyl isothiocyanate BITC) are the most important components due to inducing 

ability of carcinogen-detoxifying enzymes. Kasabe et al. (2012) found that the concentration of total phenolic 

compounds was 0.021± 0.002 (mg/mg GAE) and DPPH radical scavenging activity of the methanolic extract 

was 176.18 (μg/ml) [43]. The antioxidant activity of an extract symbolizes its reduced potential and its tendency 

to neutralize reactive oxygen species (ROS) available in the environment. The in vitro study, Yadav et al. 

(2011) found that the antioxidant activity of ethanolic extract of garden cress evaluated as TFC and TPC, were 

3.57 mg QE/g and 4.46 mg GAE/g, respectively [44]. While, Indumathy and Aruna (2013) illustrated that the 

methanolic extract of garden cress measured as radical scavenging activity of both TFC and TPC which contain 

a noticeable amount of total polyphenols, were 4.023 mg CAE/g and 8.651mg GAE/g, respectively [45]. 

Ramarathnam et al. (1989 a, b) reported that antioxidants are defined as organic molecules that maintained our 

health by protecting the body’s cell from damage by reactive oxygen species and free radicals [46, 47]. Phenolic 

acids possess to have antioxidant activity due to the carboxylic acid function involved in phenolic rings [48]. In 

a recent study, the antioxidant activity of Lepidium sativum seeds was attributed to the presence of kaempferol 

and Quercetin, which made the garden cress utilized in folk medicine [49].    

 

Table 3. Total phenolic, flavonoids contents and antioxidant activity of whole meal of garden cress seeds. 

Phytochemical analysis  

Total phenolic (mg GAE/g)* 92.670 

Total flavonoids (mg CE/g)** 11.733 

Antioxidant activity 

DPPH (mg TE/g)*** 165.963 

ABTS (mg TE/g) 179.933 

FRAP (mg TE/g) Total (%) 159.347 

  * GAE = gallic acid equivalent, ** CE = quercetin equivalent, *** TE = Torolox   equivalent 

 

Table (4) shows carotenoids extracted from whole meal of garden cress seeds by HPLC. Lutin content was 4.04 

μg/g and β-carotene was recorded as 49.227 μg/g.    
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Table 4. Carotenoids extracted from whole meal of garden cress seeds by HPLC 

Carotenoids μg/g 

Lutin 4.047 

Lycopene ND 

B-carotene 49.227 

ND = Not Detected 

 

As shown in Table (5) tocopherols extracted and identified from whole meal of garden cress seeds by HP LC. α-

tocopherol content was 4.65 μg/g and delta-tocopherol 7.79 μg/g. 

 

Table 5. Identified Tocopherol extracted from whole meal of garden cress seeds by HPLC 

Tocopherols μg/g 

γ-tocopherol 105.54 

α-tocopherol 4.65 

∆-tocopherol 7.79 

 

In addition, Radwan et al. (2007) studied the phytochemical properties of  L. sativum and they found that these 

characteristics were attributed to coumarins, glycosides, sulfur, sterols, triterpenes, various imidazole alkaloids, 

and flavonoids [50]. Isothocyanates, found in plants belonging to the Brassicaceae family, have been identified 

as anticancer as well as, as a potent detoxifying agent in environmental pollution and neutralizing reactive 

oxygen species. An ethanolic extract of L. sativum has a nephron-curative and nephron-protective activity [51] 

where, it contains essential oils, flavonoids, and isothiocyanate glycosides.    

Table (6) showed the phenolic acids profile of the whole meal of garden cress seeds by HPLC they were 

pyrogallol, gallic, protochatchuic, p-hydroxybenzoic catachine, caffeic, syrngic, ferulic, sinapic, Rrutin and 

cinnamic. 146.36, 40.30, 60.91, 40.73, 221.27, 6.11, 13.91, 142.20, 4367.15, 18.64 and 10.16 μg/g, respectively. 

Also, Table (7) showed flavonoids compounds profile of whole meal of garden cress seeds by HPLC. naringeen, 

rosmarinic , qurcetin, apegnin and kaempferol they were 39.33, 15.96, 7.79, 42.85 and 2.43 μg/g, respectively. 

 

Table 6. Phenolic acids profile of whole meal of garden cress seeds by HPLC 

Phenolic acids (μg/g) 

Pyrogallol 146.36 

Gallic 40.30 

Protochatchuic 60.91 

ρ-hydroxybenzoic 40.73 

Catachine 221.27 

Caffeic 6.11 

Syrngic 13.91 

Ferulic 142.20 

Sinapic 4367.15 

Rutin 18.64 

Cinnamic 10.16 

 

Table 7. Flavonoid compounds  of  whole meal  of garden cress seeds by HPLC 

Flavonoid compounds (μg/g) 

Naringeen 39.33 

Rosmarinic 15.96 

Qurcetin 7.79 

Apegnin 42.85 

Kaempferol 2.43 
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Fatty acids composition of oil extracted from garden cress seeds 

Data in Table (8) showed fatty acids composition of oil extracted from ground garden cress seeds. The results 

reflected 20.12% saturated acids and 79.88% unsaturated acids. The sum of monounsaturated fatty acids was 

37.37% and the sum of polyunsaturated fatty acids was 42.51%.  

Egypt is the origin of many wild herbs and weeds, garden cress or garden cress pepper weed which is commonly 

known as a fast-growing annual herb belonging to Brassicaceae family. In a nutritional study on garden cress 

seeds, the proximate analyses of these seeds showed that the fat, protein and dietary fiber content were 27.5%, 

22.5% and, 30%, respectively. Moreover, Gopalan et al. (2004) mentioned that 18 – 24% fat in garden cress is 

about 34% of fatty acids linolenic acid [52].  

Furthermore, Gokavi et al. (2004) and Moser et al. (2009) revealed that the fat content of dried garden cress was 

22.7%, where the highest fatty acids content were; oleic acid (30.6%) and linolenic acid (29.3%), while the 

minor fatty acids were palmitic (9.4%), linoleic (7.6%), erucic (3.0%), stearic (2.8%), and arachidic (2.3%) [53, 

54]. The ratio of Linoleic acid was approximately 1: 4 – 2: 3, these percentage is good for garden cress which 

could be used as a functional food [55, 56]. 

Regarding the highest functional and nutritional value of L. sativum (garden cress), garden cress meal and 

protein isolate can be used as a source of minerals and protein rich in essential amino acids. Bioavailability of 

both protein isolate and meal as well as its contained dietary fiber has totally been recommended to utilize 

garden cress as functional foods [57].  

 

Table 8. Fatty  acids profile of ground garden cress seeds oil  by HPLC 

Fatty  acids (%) 

Palmitic  acid (C16:0) 11.48 

Stearic  acid (C18:0) 3.91 

Arachidic  acid (C20:0) 4.08 

Behenic (C22:0) 0.65 

Oleic (C18:1, n-9) 22.62 

Eicosanoic (C20:1, n-9) 12.83 

Erucic (C22:1, n-9) 1.92 

Linoleic (C18:2, n-6) 11.58 

Linolenic (C18:3, , n-3) 30.93 

Total saturated fatty acids 20.12 

Total unsaturated fatty acids 79.88 

Total monounsaturated fatty acids 37.37 

Total polyunsaturated fatty acids 42.51 

 

The Chemical composition of noodles prepared by substitution of semolina with different levels of the whole 

meal of GCS was shown in Table (9). Moisture content was the highest in control noodles 9.016 and lowest in 

noodles enriched with 15% GCS was 8.621. Protein content ranged from 11.50 to 13.06 in control and noodles 

enriched with 15% GCS. It could be noticed that the protein level was increased by increasing the additive with 

garden cress seeds GCS. Fat content also was increased by increasing the additive with garden cress seeds and it 

ranged from 1.857 to 5.212 in the control and noodles enriched with 15% GCS. Ash content ranged from 2.303 

to 3.292 control and noodles enriched with 15% GCS. Fiber content was the highest in 1.636 noodles enriched 

with 15% GCS and the lowest in control noodles 0.648. Carbohydrates content was the highest in control 

noodles and the lowest in noodles enriched with 15% GCS. 

 

Table 9. Chemical composition of noodles prepared by substitution of semolina with different levels of whole 

meal of garden cress seeds 

 
Moisture 

(%) 

Protein 

(%) 

Fat 

(%) 

Ash 

(%) 

Fiber 

(%) 

Carbohydrates 

(%) 

Garden 

cress 

substitution 

0% 9.016A 11.50D 1.857D 2.303B 0.648 C 83.69A 

5% 8.894A 12.09C 2.558C 2.707AB 81.33B 1.313B 

10% 8.642B 12.74B 3.626B 3.017A 79.17C 1.432AB 

15% 8.621B 13.06A 5.212A 3.292A 76.80D 1.636A 

Means in a column showing the same letter are not significantly different (P ≤ 0.05). 
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Regarding cooking loss, which is the main factor in determining cooking quality, the results in Table (10) 

indicate that optimum cooking time (min) was increased as the levels of noodles fortification, it ranged from 

12.83 to 13.83 in control and noodles enriched with 15% GCS, respectively. Weight was increased with an 

increase of additives of garden cress seeds, it ranged from 148.7 and 170.0 in control and noodles enriched with 

15% GCS, respectively. Cooking loss ranged from 5.51 to 7.76 in control noodles and enriched with 15% GCS 

noodles. Volume increased from 259 to 288.4 in control noodles and enriched with 15% GCS noodles. 

 

Table 10. Cooking quality of noodles prepared by substitution of semolina with different levels of whole meal 

of garden cress seeds 

Garden cress 

substitution 

Optimum cooking 

time (min) 

Weight increase 

(%) 

Cooking loss 

(%) 

Volume increase 

(%) 

0% 12.83B 148.7D 5.513C 259.0D 

5 % 13.17B 151.4C 5.520C 266.2C 

10% 13.83A 157.8B 6.293B 272.2B 

15% 13.83A 170.0A 7.763A 288.4A 

Means in a column showing the same letter are not significantly different (P ≤ 0.05) 

 

Table 11. Means scores of sensory properties of noodles prepared by substitution of semolina with different 

levels of whole meal of garden cress seeds 

Means in a column showing the same letter are not significantly different (P ≤ 0.05) 

Sensory evaluation is the last evaluation of the end product which is done by judges towards the product by 

rating the liking on a scale. From the results indicated in Table (11), it was observed that appearance ranged 

from 3.8 to 2.5 in control and 15% GCS noodles. Manley (2002) mentioned that color changing might be due to 

Maillard reaction (the interaction between reducing sugar and proteins), dextrinization and carmelization [58]. 

These all natural colors totally affect the appearance. 

The color was ranged from 3.8 to 2.1 in control and 15% GCS noodles flavor values ranged from 3.6 to 1.9 in 

control and 15% GCS noodles. Tenderness values ranged from 4.6 to 3.7 in control and 15% GCS noodles. 

Stickiness was the highest in 15% GCS noodles and the lowest in control noodles. The taste is a sensation 

perceived by the tongue and characteristics. In was influenced by the texture, flavor and composition of foods, 

overall acceptability was determined on the basis of quality scores obtained from the evaluation of color, taste, 

flavor, texture and crispness of the cookies overall acceptability was the highest in control noodles and lowest in 

15% GCS noodles.  

CONCLUSION 

Based on our findings, a dose of 3 kGy was not only a typical dose for decontaminating garden cress seeds but 

also keeping the quality and sensory characteristics. Garden cress is a good source of protein, fiber, phenolic 

acids, and so many nutritional compounds. Noodles supplemented with 15% garden cress raised the protein and 

fiber concentrations up to 13.06% and 76.80% and the sensory evaluation of noodles fortified with garden cress 

is generally acceptable. 
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