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 محتويات العدد

  :  الثالثالجزء 

  أولاً : بحوث علمية محكمة باللغة العربية :

  

 العلاج الجماعى بالفن  •

   مصطفى محمد عبد العزيز /ا.د
821 

المصرية   • الحيوان  حديقة  شعار  لتصميم  مقترحة  تشكيلية  بنية 

 بالجيزة 

 محمد على عبده د/ ا.

 وائل حمدى القاضي ا.د/ 

 هانى أحمد هارون وحش ا/ 

843 

عبر   • الدعاة  لشباب  الدينية  البرامج  معالجة  نحو  الشباب  اتجاهات 

 موقع اليوتيوب للمشكلات الاجتماعية  

 سلام احمد عبدهد/ ا.

 طه محمد طه بركات .د/ .ما

 د/ كوثر حسن جبريل 

   دينا محمد راشد إبراهيم ا/ 

869 

   مهارات التصميم الجرافيكي اللازمة لطلاب تكنولوجيا التعليم •

 محمد إبراهيم الدسوقي  /ا.د

 محمد عبد الرازق عبد الفتاحا.د/ 

 ا.د/ هويدا سعيد عبد الحميد 

 د/ عبير حسين عوني 

 هدير إبراهيم أحمد أحمد ا/ 

893 

مصنف  • تشاميناد  لسيسيل  الفلوت  لكادنزا  عزفية  تحليلية  دراسة 

 لة الآمنها في تحسين أداء دارسي  الإستفادةو 107

 محمد مصطفى كمال ا.د/ 

 مجدى عمر فوده د/ ا.

 ريم محمد عبد الفتاح محمد ا/ 

923 

المهارات الإدارية لدى أطفال التوحد  مستوى العوامل المسهمة في  •

 ( المجتمع السعوديعلى دراسة مطبقة  )

 زينب محمد عبد الصمد عبد الجليل  /.دا

  السيد فتوح السيد حميدة.د/ .ما

  جوهرة بنت فهد العياضيا/ 

955 
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 تابع محتويات العدد

  لدى   التكيفي  السلوك  تنمية  في  الإلكترونية  التعليمية  الألعاب   فاعلية •

  العربية   بالمملكة  التوحد   طيف  اضطراب   ذوي  الأطفال  من  عينة

 السعودية 

 زينب محمد عبد الصمد عبد الجليل  /ا.د

 ا.م.د/ السيد فتوح السيد حميدة 

 ا/ جوهرة بنت فهد العياضي 

993 

 الحركية  الإعاقةتصميم وتنفيذ ملابس خارجية لذوي  •

 عبير محمود عبد الغنى إسماعيل   /دم..ا 

 غادة رفعت احمدد/ ا.م.

   نرمين محمود محمود غريبةا/ 

1037 

  ثانياً : بحوث علمية محكمة باللغة الإنجليزية : 

  

53 

• Hepatoprotective and Anti-hepatocarcenogenic 

Effect on Juniper (Juniperus communis L.) 

Leaves, Berries and its Extracts 
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Rahma Saber Kamal Elewa 
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Abstract 
Biscuits are convenient food products that are gaining popularity in both 

rural and urban areas worldwide. Quinoa (Chenopodium quinoa Willd.) was 

known as the “golden grain”, and it is one of the most nutritious grains. This 

work aims to enrich biscuits with different proportions of quinoa flour (Q.F.) 

(20, 25 and 30 %), garden cress seeds (5, 7.5 and 10 %) with 25% Q.F., and 

anise powder (3, 4 and 5 %) with 25% Q.F., and study their effect on biscuits 

chemical composition, sensory properties, physical properties, and hardness. 

The results of the study show a significant increase in protein, moisture, 

fiber, ash, calcium and phosphorus (7.5% garden cress seeds, 25% Q.F.). 

Biscuits. (3% anise powder, 25% Q.F.) 

Keywords: Pre-school children, Biscuits, Quinoa flour, Anise, Garden cress 

seeds, Nutritional value 

 :ملخص
 دراسة خصائص بسكويت الكينوا لأطفال ما قبل المدرسة كغذاء وظيفي  العنوان :

حنان عبد الحميد حسين ، رضا عبد النبى محمد ، شيييماء مصيي فى إقبال محمود صالح ،  المؤلفون :  

 فريد أبو سيف

يعييد البسييكويت ميين المنلغيياي الغذائييية المناسييبة اللييي  كلسيي  شييعبية فييي كييل ميين المنيياط  الريفييية 

( باسم "الحبوب .Chenopodium quinoa Willوالحضرية في جميع أنحاء العالم.  عُرف الكينوا )

الذهبية"، حيث  علبر من الحبوب ذاي القيمة الغذائية العالية. يهدف هذا العمييل إلييى  ييدعيم البسييكويت 

% 25%( مييع10و 7.5و 5%( وبذور الرشاد )30و  25و  20)  (Q.F)بنس  مخللفة من دقي  الكينوا  

Q.F ( مييع 5و4,3ومسييحوا اليانسييون )%25 %Q.F  ودراسيية  يريرهييا علييى اللركييي  الكيميييائي

للبسييكويت والخصييائص الحسييية والفي يائييية والصيي بة. أظهييري نلييائة الدراسيية  ييياد  معنوييية فييي 

% 25% بييذور حيي  الرشيياد، 7.5البرو ين، الرطوبة، الألياف، الرميياد، الكالسيييول والفوسييفور فييي )

Q.Fبسكويت .) 
: الدالة  القيمة   الكلمات  الرشاد،  بذور  اليانسون،  الكينوا،  دقي   البسكويت،  المدرسة،  قبل  ما  أطفال 

 الغذائية.
 
 

 

Prof. Ekbal Mahmod Mohamed Saleh 
Prof. Hanan Abd El- Hamid  

Dr. Reda Abdelnaby Mohamed 
Shaima Mustafa Farid AbuSuef 

http://ejos.journals.ekb.eg/


 

 المجلة المصرية للدراسات المتخصصة 

Vol (13) N (45) P (3) January 2025                                       EJOS-2401-1345 (R1) 

78 

1. Introduction 

The preschool period (PSC) is a pivotal time for lifestyle 

interventions to begin the establishment of long-term physical 

activity and healthy eating habits Ling et al., (2016). Children 

learn about their food likes and dislikes through direct contact 

with foods, such as through tasting, feeling, seeing, and smelling, 

and also by observing their food environment Nicklaus, (2016) 

and Johnson, (2016).     

Quinoa (Chenopodium quinoa Willd.) Pathan and 

Siddiqui, (2022). and the Chenopodiaceae family (Filho et al., 

2017) were known as the “golden grain” (Lin et al., 2019), where 

it is one of the most nutritious grains (Wu et al., 2023), and eaten 

worldwide as a healthy food (Pathan and Siddiqui, 2022). It is 

richer in minerals (Ca, K, P, Mg, Fe and Zn) and vitamins (B1, 

B9, C and E) than conventional cereals (Pereira et al., 2019). The 

United Nations declared 2013 the International Year of Quinoa, 

citing the potentially significant contribution of quinoa in the 

fight against hunger and malnutrition (Scanlin and Lewis., 2017). 

Garden Cress Seeds (Lepidium sativum) (Almuhayawi et 

al., 2023). It is an annual herbaceous plant that belongs to the 

plant order Brassicales and the plant family Crucifera. (Waheeb 

and Makki, 2023). 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), zinc (4 - 5 mg/100g), and other 

minerals and vitamins (Jain et al., 2016). They are a rich source 

of dietary fiber, omega-3 fatty acids (Doke and Guha, 2014).  

Anise (Pimpinella anisum L., family Apiaceae) is an 

aromatic annual herb Singletary, (2022) The seeds are an 

important source of minerals like calcium, copper, potassium, 

iron, manganese, magnesium, and zinc. According to Sun et al., 

(2019), essential oil content is (1.5–5.0 %), Hussain et al., (2014) 

and Al-Juhaimi, (2014). The anethole compounds are responsible 
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for its characteristic taste. Luís et al., (2019), and the sweet 

herbaceous odor Hussain et al., (2014) and Al-Juhaimi, (2014). 

Bakery products are an essential part of the daily diet 

(Šmídová and Rysová, 2022). These products were preferred by 

every age group of consumers as a conventional taste whether it 

was a healthy food or not (Gul et al., 2017). 

Biscuits are convenient food products that are gaining 

popularity in both rural and urban areas worldwide (Di Cairano et 

al., 2018). They are very popular ready-to-eat foods due to their 

affordable cost and long shelf life. Janssen et al., (2021) and 

(Zwanka and Buff, 2021), which are most widely consumed and 

easily available in a massive variety of shapes, sizes, tastes, and 

packs, appeal to all age groups, besides being a very palatable 

vehicle of nutrition and energy Ahmad and Ahmed (2014). 

AIM OF THE STUDY: 

The present study is aimed at producing quinoa biscuits 

enriched with garden cress seeds and anise powder as a functional 

food rich in energy, protein, calcium, phosphorous, for pre-school 

children to improve their nutritional status. 

MATERIALS AND METHODS 

1- Materials 

White quinoa grains (Chenopodium quinoa Willd), wheat 

flour (72%), garden cress seeds (Lepidium sativum L.), and anise 

(Pimpinella anisum L). And all other baking materials: sugar, 

butter, starch, salt, vanilla, and baking powder were purchased 

from a spice shop, at a local market. in Menoufia Gov., Egypt.  

(A) Preparation of Quinoa Flour. 

Quinoa seeds were soaked in water for 2 days with many 

changes of water, and then the soaked seeds were air-dried for 

three days at (25 ºC ±2) (Dini et al., 2002). The air dried seeds 

were milled in a laboratory to pass through a 60-mesh sieve.   
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(B) Preparation of Anise Powder 

They were washed with water, filtered, dried, purified and 

finally milled in a laboratory to pass through a 60-mesh sieve. 

(C) Preparation of Biscuits 

Biscuits were made according to the method described by 

Wade, (1988), with some modifications. Biscuits are prepared by 

partially replacing the wheat flour with quinoa flour, anise powder 

and garden cress seeds; the formulas are shown in Table (1).  All 

the dry ingredients were mixed together in a dough mixer for 3 

minutes, then water was added as required to obtain suitable 

smooth dough, and the resulted dough was let rest for 5-10 

minutes at room temperature, then sheeted to a thickness of about 

3-4 mm using a crossbow. The sheeted dough was cut into a 

round shape using a 55 mm diameter cutter and baked on an 

aluminium tray in an electric oven at 180°C for 6 minutes. The 

biscuits were cooled for 30 minutes, packed in polyethylene bags 

and stored at 4±2C in the refrigerator. 

Table (1) Formula of Biscuits.   Wade, (1988) 

Formulas Number (per g).  

4 3 2 1 Ingredients 

72 67.5 75 100 Wheat Flour (72% extraction) (g) 

25 25 25 - Quinoa Flour (g) 

- 7.5 - - Garden cress Seeds (g) 

3 - - - Anise Powder (g) 

33 33 33 33 Butter (g) 

36 36 36 36 Sugar (g) 

0.5 0.5 0.5 0.5 Salt (g) 

0.25 0.25 0.25 0.25 Vanilla (g) 

3 3 3 3 Baking Powder (g) 

2-Methods: 

2.1 Chemical Composition of Products 

Moisture, crude protein, crude fat, ash, and crude fiber 

contents were determined according to the methods described in 

the AOAC, (2016). Available carbohydrate was calculated by 
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difference. All determinations were performed in triplicate, and 

the means were reported. 

2.2 Physical Properties of biscuits:  

Biscuits were evaluated for weight (g), thickness (mm), 

diameter (mm), density (g/cm3) and spread ratio as described by 

Gaines, (1991).  

(A) Determination of Thickness:  

Thickness was measured using a Vernier calliper, and the 

average was noted as described by Gaines, (1991).      

(B) Determination of Diameter: 

Six cookies edge-to-edge, were used for the evaluation and 

the average was noted as described by Gaines, (1991).         

(C) Determination of Weight: 

Weight (g) was determined to the nearest 0.1 g as described 

by Gaines, (1991).         

(D) Determination of Spread ratio: 

The spread ratio was calculated from the ratio of diameter 

to thickness using the following equation: 

Spread ratio = diameter/thickness, according to Gaines, 

(1991). 

(E) Determination of water activity (Aw): 

Water activity (Aw) was measured at 25 °C using a 

Decagon Aqualab Meter Series 3TE (Pullman, WA, USA). All 

samples of storage for sweet and salted biscuits were broken into 

small pieces immediately before water activity measurement. The 

measurements were performed in triplicate (Shahidi et al., 2008). 

(F) Texture Profile Analysis (Hardness): 

Hardness for biscuits was determined according to AACC, 

(2010) by a universal testing machine (Brookfield Engineering 

Lab. Inc., Middleboro, MA 02346- 1031, USA). A 25-mm 

http://ejos.journals.ekb.eg/
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diameter cylindrical probe was used in a TPA at 2 mm/s speed. 

Hardness was calculated from the TPA graphic in Newton (N). 

All measurements are done in triplicate. 

2.3 Sensory Evaluation of Biscuits  

Biscuit samples were organoleptically evaluated for their 

sensory characteristics according to the method of Larmond, 

(1982). The samples were scored for color, flavor (odor and 

taste), texture and overall acceptability by ten trained panelists 

from the Food Technology Research Institute. Too were evaluated 

for thirty children (2-3) years, (4-8) years, and (9-13) years, 

through illustrations to accept or not, according to Resurreccion 

and a Resurreccion, (1998), each face was indicated by two 

degrees, and thirty public persons from Menoufia Gov., Egypt 

through grades and sensory attributes like taste, smell, color, 

texture and overall look.  

2.4 Nutritional Value of Biscuits  

Calculation of Recommendation Dietary Allowance 

(RDA): 

The percentages of the recommended dietary allowances 

(% RDA), according to the Food and Nutrition Board, Institute of 

Medicine, and National Academies, (2004), provided from 100g 

of biscuits for children aged 2–3 years, children aged 4–6 years, 

and children aged 9–13 years. 

% RDA=Value of nutrient in the sample ×100 / RDA for 

the same nutrient. 

2.5 Statistical Analysis of Data:  

Data obtained from the study were analyzed using the 

statistical package for social sciences (SPSS16.0 software) and 

expressed as mean ± standard deviation. One-way analysis of 

variance (ANOVA) was applied to assess any significant change 

in study parameters, and Duncan’s multiple range test was applied 

to assess the group’s inter-difference. The level of significance 

was 5%, according to (Snedecor and Cochran, 1980). 
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3. RESULTS AND DISCUSSION: 

The present study is aimed at producing quinoa biscuits 

enriched with garden cress seeds and anise powder, as a 

functional food rich in energy, protein, calcium, phosphorous, and 

iron for pre-school children to improve their nutritional status. 

Chemical Composition of Biscuits. 

Table 2: Show the Chemical Composition of Biscuits (Protein, 

Fat, Carbohydrate, Fiber, Ash, Moisture, and Some Minerals 

(Calcium, Phosphorus, and Iron). 

Nutrients 

 

Formula 

Protein 

(g) 

Fat 

(g) 

Carbohydrate 

(g) 

Fiber 

(g) 

Ash 

(g) 

Moisture 

(g) 

Ca 

(mg/100g) 

Ph 

(mg/100g) 

Fe 

(mg/100g 

Mean ± 

SD 

Mean ± 

SD 
Mean ± SD 

Mean ± 

SD 

Mean ± 

SD 

Mean ± 

SD 

Mean ± 

SD 

Mean ± 

SD 
Mean ± SD 

Control 

(100% 

W.F) 

6.15 

±0.02d 

14.21 

±0.03d 
78.12±0.05a 

1.80 

±0.05c 

1.50± 

0.01c 

5.25 

±0.04d 

34.41± 

0.06d 

84.87± 

0.02d 

0.84± 

0.02d 

25% 

Quinoa 

Flour 

7.32 

±0.01c 

16.89 

±0.05c 
73.97±0.09b 

2.59 

±0.06b 

1.86 ± 

0.03b 

6.45 

±0.03c 

47.06± 

0.03c 

120.5± 

0.03c 
3.00 ±0.05c 

7.5% 

Garden 

Cress 

Seeds, 

25% Q. F 

7.71 

±0.03a 

17.69 

±0.06b 
72.69±0.02d 

2.84 

±0.02a 

1.96 ± 

0.05a 

6.69 

±0.05a 

73.50± 

0.05a 

145.87± 

0.06a 

3.24± 

0.03b 

3% Anise 

Powder, 

25% Q. F 

7.43 

±0.05b 

17.95 

±0.02a 
72.92±0.03c 

2.81 

±0.05a 

1.79 ± 

0.04a 

6.87 

±0.01b 

59.98± 

0.02b 

126.56± 

0.09b 
3.73± 0.05a 

Values are means of three replicates ±SD. The values in the same column 

followed by the same letter are not significantly different at the 0.05 level. 

W. F: wheat flour.  Q.F: quinoa flour. 

Table (2) shows the chemical composition of biscuits 

(control (100% W.F.), 25% quinoa flour, 7.5% garden cress seeds 

with 25% Q.F., and 3% anise powder with 25% Q. F). As for 

quinoa flour substitution, it resulted in an increase in protein 

content of 1.17 g/100 g when compared with the control of 6.15 

g/100 g., these results agree with those of (Vandana and 

Srivastava, 2020), work; who reported that the protein content of 

the biscuit increased with the supplementation increment. The 

increase in protein content could be due to the high content of 

crude protein, ash and crude fat in quinoa, which is generally 

higher than in common cereals such as wheat. Further 

fortification with 7.5% garden cress seeds and 3% anise powder 

resulted in biscuits with a protein content of (7.71 and 
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7.43g/100g, respectively). As for fat in fortified biscuits with 25% 

quinoa, it increased by (2.68g/100g), compared with 

(14.21g/100g), for the unfortified sample. These results agree 

with those of (Shinde et al., 2022), who reported that 

supplementation with quinoa increases the fat content. The 

fortification with spices resulted in a further increase 3% anise 

recorded the highest of (17.95g/100g), these results agree with 

those of Gouda's (2019) work; who indicated that supplementing 

bread with different levels of anise (5%, 10% and 15%) gave 

products with high levels of protein, fat, fiber, ash and minerals. 

As for carbohydrates, unfortified biscuits  (100% wheat flour)  

recorded the highest value (78.12g/100g), this result agrees with 

that of (El-Sohaimy et al., 2019), who recorded carbohydrate 

content in quinoa bread blends (5% to 30%) as being lower than 

control due to the higher content of protein, ash, and lipids in 

quinoa bread. As for fiber, quinoa flour substitution resulted in an 

increase in fiber content of (0.79g/100g), when compared with the 

unfortified sample, (1.80g/100g These results agree with those of 

(Cannas et al. (2020), who reported a higher amount of fiber in 

fortified biscuits. The fortification with 7.5% garden cress seeds 

and 3% anise powder resulted in a further increase, with 7.5% 

garden cress seeds recording the highest values (2.84 and 

2.81g/100g, respectively), this could be explained by the high 

level of fiber in garden cress seeds (8.21g/100g). Ash in fortified 

biscuits with 25% quinoa increased by (0.36g/100g), compared 

with (1.50g/100g), for the unfortified sample. The fortification 

with 7.5% garden cress seeds and 3% anise powder resulted in 

further increase 7.5% garden cress seeds recorded the highest 

value (1.96g/100g), followed by 3% anise powder fortified 

samples (1.79g/100g). These results agree with those of Afify 

(2022), who reported that ash content ranged from 0.40g/100g to 

1.30g/100g control and salted biscuits enriched with 10% garden 

cress seeds. A significant increase in moisture content was 

observed in fortified biscuit samples compared to the control, 

where quinoa flour substitution resulted in an increase in moisture 

content of (1.2g/100g), it is compared with the control 
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(5.25g/100g), as the fortification with garden cress seeds and 

anise powder resulted in further increases in moisture (6.69 and 

6.87 g/100g, respectively). The result agrees with that of (Cannas 

et al., 2020), who reported that, the moisture content of biscuits 

with quinoa is higher than the control. They referred to this result 

as the potentially higher water absorbing index of quinoa, since 

QF has been reported to have a higher fiber content. Calcium in 

fortified biscuits with 25% quinoa increased by (12.65mg/100g), 

compared with (34.41mg/100g), for the unfortified sample. This 

result agrees with that of (El Sohaimy et al., 2018), who reported 

that quinoa flour showed a high content of calcium (127mg/kg). 

The fortification with garden cress seeds and anise powder 

resulted in further increase in calcium in a fortified biscuits with 

7.5% garden cress seeds (73.50mg/100g). This result agrees with 

that of (Afify, 2022), work; who reported that calcium content is 

considerably high in garden cress seeds compared with wheat 

flour (568.75 and 97.04 mg/100g). Phosphorus in fortified 

biscuits with 25% quinoa flour increased by (35.63mg/100g), 

compared with (84.87mg/100g), the unfortified sample. This 

result agrees with that of (El Sohaimy et al., 2018), who reported 

that quinoa is a great source of phosphorus. Further fortification 

with 7.5% garden cress seeds and 3% anise powder resulted in a 

further increase in phosphorus which reached (145.87mg/100g) in 

fortified biscuits with 7.5% garden cress seeds. Iron in fortified 

biscuits with 25% quinoa flour increased by (2.16mg/100g), 

compared with (0.84mg/100g), for the unfortified sample. result 

agrees with that of (El Sohaimy et al., 2018), who reported that 

quinoa is high in iron. While the fortification with garden cress 

seeds and anise powder resulted in a further increase in biscuits 

with 3% anise powder (3.73mg/100g), this result agrees with that 

of (Gouda, 2019), who reported that anise content from iron was 

(2.453mg/100g). 
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Physical characteristics of Biscuits. 

Table 3: Show The Physical characteristics of Biscuits 

(Diameter, Thickness, Spread Ratio, Weight, Water Activity, 

and Hardness). 

Parameters 

 

 

Formula 

Diameter (mm) 
Thickness 

(mm) 

Spread Ratio 

(D/T) 

Weight 

(g) 
Water Activity Hardness 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

Control 

(100% W.F) 
45.15±0.05a 4.31±0.04d 10.48±0.09a 2.02±0.01d 0.211±0.001c 31.73±0.04a 

25% Quinoa 

Flour 
39.55±0.05b 4.51±0.01c 8.77 ±0.01b 2.82±0.02c 0.348±0.003c 25.00±0.05c 

7.5% Garden 

Cress Seeds, 

25% Q. F 

36.86±0.01c 4.65±0.01b 7.93±0.02c 3.33±0.03a 0.503±0.002a 26.53±0.03b 

3% Anise 

Powder, 25% 

Q. F 

36.00±0.20d 4.74±0.01a 7.59±0.03d 3.27±0.03b 0.427±0.073b 27.19±0.06b 

Values are means of three replicates ±SD. Values number in the same 

column followed by the same letter are not significantly different at 0.05 

level. 

Results in Table (3) show the physical characteristics of 

biscuits (control (100% W.F), 25% quinoa flour, 7.5% garden 

cress seeds with 25% Q. F and 3% anise powder with 25% Q. F). 

The fortified biscuit with (25% quinoa flour, 7.5% garden cress 

seeds and 3% anise powder), showed lower values for diameter 

and spread ratio. The diameter of fortified biscuits was (39.55, 

36.86 and 36.00 mm, respectively), as compared with unfortified 

biscuits (45.15mm). These results were similar to those reported 

by (Puri et al., 2020), who referred to this decrease as the 

decrease in gluten content of biscuits. As for thickness, fortified 

biscuits were higher (4.51, 4.65 and 4.74 mm, respectively), as 

compared with unfortified biscuits (4.31 mm). These results were 

similar to those reported by (Afify, 2022). The spread ratio of the 

biscuits and crackers should be according to specifications. The 

spread ratio decreased with the addition of quinoa by (1.71), when 

compared with the control (10.48). Further additions of 7.5% 

garden cress seeds and 3% anise powder caused further decreases 

(2.55 and 2.89, respectively), as compared with the unfortified 

biscuit value (10.48). The results agree with those of (Alshehry, 

2019), work. As for the weight of the biscuit with 25% quinoa 

was slightly higher by (0.8g) than the control (2.02g). These 
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results were similar to those reported by (El-Sohaimy et al., 

2019), who reported that water absorption significantly increased 

with the increase in quinoa flour. Differences in weight between 

the control and blends of quinoa flour might be due to the 

different protein and fiber contents which result in a difference in 

water absorption. Further addition of 7.5% garden cress seeds and 

3% anise powder resulted in further increases in weight (3.33 and 

3.27g, respectively). The water activity value for biscuits with 

25% quinoa was slightly higher (0.348) than the control (0.211). 

The addition of 7.5% garden cress seeds resulted in a further 

increase in water activity (0.503). These results agree with those 

of (Wang et al., 2015), who reported an increase in water activity 

by the addition of different levels of quinoa. Also, agree with 

(Afify, 2022), who reported a decrease in water activity with the 

addition of garden cress. As for hardness biscuits, the addition of 

quinoa flour resulted in biscuits with a reduced hardness by 

(6.73), as compared with the control biscuits (31.73). The results 

agree with those of (Klunklin and Savage, 2018), work; While 

(Sharma et al., 2016), explained that the hardness of blended 

biscuits is normally lower than the hardness of wheat flour 

biscuits due to the degradation of macromolecules and the low 

bulk density of flour blends. The hardness increased as a result of 

the addition of garden cress seeds and anise powder (26.53 and 

27.19). This may be due to the high fiber content, these results 

agree with those of (Song et al., 2014), who reported that the 

hardness increased significantly with a higher amount of 

cinnamon powder.  

Sensory Evaluation of Quinoa Flour Biscuits (20, 25 and 

30%). 
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Table 4: Show The Sensory Evaluation of Quinoa Flour 

Biscuits (20, 25 and 30%). 

Parameters 

 

 

Formula 

Color 

10 

degrees 

Taste 

10 degrees 

Flavor 

10 

degrees 

Texture 

10 degrees 

Appearance 

10 

degrees 

Overall 

Acceptability 

50 

degrees 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

Control (100% 

W.F) 
9.72±0.14b 9.13±0.04c 9.02±0.11b 9.94±0.08a 9.24±0.05a 47.05±0.07c 

20% Quinoa 

Flour 
9.69±0.04b 9.22±0.08b 9.83±0.05a 9.76±0.14b 9.12±0.07c 47.62±0.09b 

25% Quinoa 

Flour 
9.93±0.08a 9.56±0.05a 9.82±0.03a 9.65±0.07c 9.18±0.10b 48.14±0.05a 

30% Quinoa 

Flour 
9.63±0.04c 9.06±0.09d 8.82±0.07c 9.65±0.05c 8.97±0.04d 46.13±0.08d 

Values are means of three replicates ±SD. Values number in the same 

column followed by the same letter are not significantly different at 0.05 

level.  

The average sensory scores for color, taste, flavor, texture, 

appearance, and overall acceptance characteristics of all biscuits 

are shown in Table (4). This table show that, there was a 

significant difference in color, flavor, texture, appearance, and 

overall acceptance characteristics between the control (100% 

W.F) and different levels of quinoa flour biscuits (20, 25 and 

30%). On the other side, color showed that 25% quinoa flour 

substitution recorded the highest scores (9.93). The change in 

color could therefore be because of the Maillard reaction which is 

an important series of reactions for flavor and color formation in 

foods and has a primary role in the transformation of raw food 

material into more appetizing foods with a variety of aromas after 

thermal processing (Arena et al., 2017). Scores for taste showed 

that 25% quinoa flour substitution recorded the highest scores 

(9.56), while flavor showed that 20% and 25% quinoa flour 

substitution recorded the highest scores (9.83 and 9.82 

respectively) the highest in flavor. Scores for texture showed 

significant difference between 100% wheat flour and quinoa flour 

supplemented biscuits. Scores for appearance showed significant 

difference between 100% wheat flour and quinoa flour biscuit. 

The results agree with work by Makpoul and Ibrahem, (2015).  

Scores for overall acceptability showed that 25% quinoa flour 

substitution recorded the highest scores (48.14) followed by all 

the others. Results indicated that adding 25% quinoa flour led to 
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an increase in the overall acceptability of biscuits compared to 

adding other concentrations. As a result, 25% quinoa flour 

substitution was chosen for the rest of the study. The results agree 

with work by Ballester-Sánchez et al., (2019), who reported that 

the replacement of 25% of the wheat flour with whole quinoa 

flour in making bakery products caused a change in the thermal 

and pasting properties of the bread doughs, which led to the 

development of baked products with different physico-chemical 

and textural characteristics. And disagree with Watanabe et al., 

(2014), that noted the 15% quinoa cookie was rated low on flavor, 

taste and overall acceptability compared to the control (not 

substituted). 

Sensory Evaluation of 25% Quinoa Flour Biscuits with 

Different Levels of Garden Cress Seeds (5, 7.5 and 10%). 

Table 5: Show The Sensory Evaluation of 25% Quinoa Flour 

Biscuits with Different Levels of Garden Cress Seeds (5, 7.5 

and 10%). 

Parameters 

 

 

Formula 

Color 

10 degrees 

Taste 

10 degrees 

Flavor 

10 

degrees 

Texture 

10 degrees 

Appearance 

10 

degrees 

Overall 

Acceptability 50 

degrees 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

Control 

(100% W.F) 
9.72±0.14b 9.13±0.04d 9.02±0.11b 9.94±0.08a 9.24±0.05a 47.05±0.07c 

25% Quinoa Flour 9.93±0.08a 9.56±0.05 b 9.82±0.03a 9.65±0.07b 9.18±0.10b 48.14±0.05a 

5% Garden Cress 

Seeds ,25%Q. F 
9.70±0.10b 9.30±0.13c 9.82±0.08a 9.63±0.05b 9.11±0.04c 47.56±0.08b 

7.5% Garden 

Cress Seeds, 25% 

Q. F 

9.97±0.04a 9.63±0.08 a 9.83±0.03a 9.53±0.03c 9.17±0.08b 48.13±0.02a 

10% Garden Cress 

Seeds, 25%Q. F 
8.10±0.11d 8.12±0.14e 9.81±0.06a 9.20±0.08d 8.70 ±0.06d 43.93±0.11d 

Values are means of three replicates ±SD. Values number in the same 

column followed by the same letter are not significantly different at 0.05 

level. 

The average sensory scores for color, taste, flavor, texture, 

appearance, and overall acceptance characteristics of all biscuits 

are shown in Table (5). This table show that, there was a 

significant difference in color, flavor, texture, appearance, and 

overall acceptance characteristics between the control (100% 

W.F), and 25% quinoa flour biscuits with different levels of 

garden cress seeds (5, 7.5 and 10%).  On another side regarding 

the color, biscuits fortified with 25% quinoa and 7.5% garden 
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cress seeds scored the highest values (9.93 and 9.97, respectively) 

than other samples with no significant difference between color 

values of 100% wheat flour and samples with 5% garden cress 

seeds, color changes might be due to color of the seed which was 

reddish brown Gaikwad et al., (2021). As for taste, 7.5% garden 

cress seeds scored the highest value (9.56) compared to all other 

samples, with a significant difference between all samples. 

Regarding flavor, fortified biscuits scored the highest values 

compared with unfortified biscuits (9.02). Regarding texture, 

unfortified biscuits scored the highest values (9.94) compared 

with fortified biscuits, with 25% quinoa and 5% garden cress 

seeds recording the same values. Regarding appearance, biscuits 

unfortified scored the highest values (9.24) compared with 

fortified biscuit with 25% quinoa and 7.5% garden cress seeds 

recorded the same values. Regarding the overall acceptability, 

biscuits fortified with (25% quinoa and 7.5% garden cress seeds) 

scored the highest values (48.14 and 48.13 respectively) followed 

by all the others. As a result, 25% quinoa and 7.5% garden cress 

seeds substitution were chosen for the rest of the study. These 

results agree with work by Gaikwad et al., (2021), who reported 

that garden cress seed was chosen to enhance the nutrient 

composition of cookies and biscuits in terms of dietary fiber and 

other nutrients. And the study of Jain et al., (2016), that noted 

substitution of garden cress seed powder at least up to 10 percent 

level can be made for most of the supplementary food except 

biscuits (7.5%). 

Sensory Evaluation of 25% Quinoa Flour Biscuits with 

Different Levels of Anise Powder.  
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Table 6: Show The Sensory Evaluation of 25% Quinoa Flour 

Biscuits with Different Levels of Anise Powder. 

Parameters 

 

 

Formula 

Color 

10 degrees 

Taste 

10 degrees 

Flavor 

10 

degrees 

Texture 

10 degrees 

Appearance 

10 

degrees 

Overall 

Acceptability 

50 

degrees 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

Control (100% W.F) 9.72±0.14b 9.13±0.04c 9.02±0.11b 9.94±0.08a 9.24±0.05a 47.05±0.07c 

25% Quinoa Flour 9.63±0.09c 9.06±0.10d 8.82±0.14c 9.65±0.08c 8.97±0.02d 46.13±0.05d 

3% Anise Powder, 25% Q. F 9.69±0.10b 9.22±0.13b 9.83±0.08a 9.76±0.05b 9.12±0.04c 47.62±0.08b 

4% Anise Powder, 25%Q. F 9.93±0.04a 9.56±0.08a 9.82±0.03a 9.65±0.03c 9.18±0.08b 48.14±0.02a 

5% Anise Powder, 25%Q. F 8.13±0.11d 8.02±0.14e 9.81±0.06a 9.28±0.08d 8.74±0.06e 43.97±0.11e 

Values are means of three replicates ±SD. Values number in the same 

column followed by the same letter are not significantly different at 0.05 

level. 

The average sensory scores for color, taste, flavor, texture, 

appearance, and overall acceptance characteristics of all biscuits 

are shown in table (6). This table shows that, there was a 

significant difference in color, flavor, texture, appearance, and 

overall acceptance characteristics between the control (100% 

W.F), and 25% quinoa flour biscuits with different levels of anise 

powder (3, 4 and 5%).  On another side regarding the color, 

biscuits fortified with 4% anise scored the highest values (9.93) 

than all other samples. As for taste biscuits fortified with 4% 

anise scored the highest values (9.93) than all other samples. 

Regarding flavor, samples with 3, 4 and 5% anise were 

significantly higher (9.83, 9.82 and 9.81, respectively) than 100% 

wheat flour and samples with 25% quinoa flour, therefore, the 

higher flavor of anise could be because it is an aromatic plant 

George, (2012). Texture scores showed that biscuits unfortified 

scored the highest values (9.94) compared with biscuits fortified 

with 25% quinoa flour and 4% anise which recorded the same 

values. Concerning the general appearance of biscuits, results 

showed that biscuits unfortified scored the highest values (9.24) 

compared with biscuits fortified. Regarding the overall 

acceptability, 4% anise recorded the highest value (48.14) 

followed by all the others. As a result, 4% anise substitution was 

chosen for the rest of the study.  
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Sensory Evaluation of Biscuits. 

Table 7: Show The Sensory Evaluation of Biscuits for 

Children and Adults. 

Parameters 

 

Formula          age group 

Color 

10 degrees 

Taste 

10 

degrees 

Flavor 

10 

degrees 

Texture 

10 

degrees 

Appearance 

10 

degrees 

Overall 

Acceptability 

50 degrees 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD 

Control 

(100% 

W.F) 

Children 

(2-13) 
8.70 ±0.675a 8.70 ±0.675b 9.40 ±0.699 a 9.90 ±0.316 a 9.40 ±0.516a 46.30 ±1.418 a 

Adults 9.00 ±0.000a 8.40 ±0.516a 8.60 ±0.516a 9.00 ±0.000a 10.00±0.000a 45.00 ±0.943a 

25% 

Quinoa 

Flour 

Children 

(2-13) 
7.80 ±0.919b 7.10 ±0.876c 7.80 ±0.789b 8.30 ±0.483c 8.40 ±0.516c 39.40 ±2.271c 

Adults 8.00 ±0.000b 9.00 ±0.471a 9.00 ±0.667a 8.90 ±0.316a 9.30 ±0.483b 44.20 ±1.476ab 

7.5% 

Garden 

Cress seeds, 

25% Q. F 

Children 

(2-13) 
9.10 ±0.316a 8.90 ±0.738b 8.40 ±0.699b 8.80 ±0.632b 8.90 ±0.316b 44.10 ±1.524b 

Adults 7.40 ±0.966c 6.20 ±1.814b 7.80 ±0.632b 7.40 ±0.699b 8.00 ±0.000d 36.80 ±3.458c 

3% Anise 

powder, 

25% Q. F 

Children 

(2-13) 
9.30 ±0.483a 9.70 ±0.675a 9.30 ±0.483a 9.20 ±0.632b 9.20 ±0.632ab 46.70 ±1.567a 

Adults 8.30 ±0.483b 8.60 ±0.516a 8.00 ±0.471b 8.90 ±0.316a 9.00 ±0.000c 42.80 ±0.919b 

Values are means of three replicates ±SD. Values number in the same 

column followed by the same letter are not significantly different at 0.05 

level. 

W. F: wheat flour.    Q.F: quinoa flour. 

Table (7) shows color, taste, flavor, texture, appearance, 

and the overall acceptability scores for biscuit samples added to 

quinoa flour, garden cress seeds, and anise powder for children 

and adults. Adults were chosen for sensory evaluation because 

mothers would not accept that their children eat anything without 

their consent. Therefore, the adult and child categories were 

chosen for sensory evaluation, and the adolescent category was 

ignored.  As seen in the table there was a significant difference 

between the three substituted samples for children and adults in 

color, taste, flavor, texture, appearance, and overall acceptability. 

The results showed that the acceptance of children was not equal 

to that of adults in the sensory test of the product. When adding 

quinoa flour (25% Q. F), the results for adults were (44.20) 

degrees, while in children, its score was lower (39.40) degrees, 

these results agree with (Ayseli et al., 2020), who explained that 

the acceptability of products like quinoa can differ between age 

groups. But when adding garden cress seeds (7.5% garden cress 

seeds & 25% Q. F), the results for adults were (36.80) degrees, 

while in children, the score was higher (44.10) degrees. These 

results agree with Shanshan et al., (2023), who discovered that 
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sensory evaluation of products such as cupcakes, biscuits, and 

mini pizzas was deemed acceptable when they were enhanced 

with small amounts of garden cress seeds. When adding anise 

powder (3% anise powder & 25% Q. F), the results for adults 

were (42.80) degrees, while in children, its score was higher 

(46.70) degrees, this may be due to the aromatic flavor (anise) 

George, (2012).  

Nutritional Evaluation of Biscuits: 

The percentages of the recommended dietary 

allowances (% RDA) that provided from 100g of biscuits, for 

children (both males and females) 4-6 years.  

Table 8: Show The percentages of the recommended dietary 

allowances (% RDA) that provided from 100g of biscuits, for 

children (both males and females) 4-6 years. 

Age group Male 4-6 years Female 4-6 years 

RDA 

Formula 

P 

19 

g/d 

En 

1400 

Kcal/d 

Fiber 

20 g/d 

Ca 

1000 

mg/d 

Ph 

500 

mg/d 

Fe 

10 

mg/d 

P 

19 

g/d 

En 

1200 

Kcal/

d 

Fiber 

17 

g/d 

Ca 

1000 

mg/d 

Ph 

500 

mg/d 

Fe 

10 

mg/d 

Control 

(100% W.F) 

biscuits 

 

32.37 

 

33.21 9 3.44 16.97 8.40 32.37 38.75 10.59 3.44 16.97 8.40 

25% 

Quinoa 

Flour 

38.53 34.08 12.95 4.71 24.10 30.00 38.53 39.76 15.24 4.71 24.10 30.00 

7.5% 

Garden 

Cress Seeds, 

25% Q. F 

40.58 34.34 14.2 7.35 29.17 32.40 40.58 40.07 16.71 7.35 29.17 32.40 

3% Anise 

Powder, 

25%Q. F 

39.11 34.496 14.05 5.998 

 

25.31 

 

37.30 39.11 40.25 16.53 5.998 25.31 37.30 

P: protein.         En: energy. 

Table -8-, presents % RDA provided from 100g of biscuits, 

for children (both males and females) 4-6 years, according to 

Dietary Guidelines for Americans, (2020-2025), it could be 

observed that supplementation of biscuits with 25% quinoa flour 

covers up to (38.53%) of protein requirement, for (both males and 

females), (34.08%) for males and (39.76%), for females of energy 

requirement, (12.95%), for males and (15.24%), for females of 

fiber requirement. Also, the quinoa biscuits provided (4.71%) of 

calcium, (24.10%) of phosphorus and (30.00%) of iron, for both 

males and females. The addition of 7.5% garden cress seeds 

provided as additional increase in the protein to (40.58%), for 
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both males and females, and increase in the fiber to (14.2 and 

16.71%), for both males and females, respectively, calcium and 

phosphorus provided by biscuits were (7.35 and (29.17%), 

respectively for (both males and females). The addition of anise 

powder provided as additional increase in the energy to (34.496 

and 40.25%) for both males and females, respectively, and 

increase iron to (37.30%) for (both males and females) 4-6 years. 

It could be noticed that consuming sesame crackers could provide 

children with part of their daily requirements of energy, protein, 

dietary fiber, calcium, iron and Phosphorus. 

4: CONCLUSION: 

The findings of the study revealed that fortification of (7.5 

Garden Cress Seeds, 25% Q. F), reported a good product of 

quinoa biscuits, where recorded high values of protein, fiber, ash, 

moisture, calcium and phosphorus, and provided pre-school 

children with a part of their nutritional dietary daily allowances 

with 34.08%, energy, 38.53%, protein, 4.71%, calcium, 24.10%, 

phosphorus and 30.00%, iron.   

  

 

 

 

               A                       B                      C                       D          

A: 3% anise powder, 25% Q. F. 

B: 7.5 garden cress seeds, 25% Q. F. 

C: 25% quinoa flour. 

D: control (100% W.F). 
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