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ABSTRACT: Banana Peels are important in protection from chronic diseases as blood 

pressure, anemia and depression; it contains vitamins C, E, B6, minerals and phenols which 

act as antioxidants. Objective: This study was performed to know effectiveness of some fortified 

nutritional products with dried banana peels on moody status of faculty of education students. 

Methods: Sample of (30) students are selected to perform difficult test, and they became 

anxiety, tension and depressed. The students ate fortified products with 20% banana peels 

(Cake, Biscuit, and Cookies). After half hour, a questionnaire of status mood evaluation is used 

to evaluate the mood status of the students. The results revealed that the mood status is 

improved, the sensory evaluation of fortified products is better than control samples. Chemical 

analysis of dried banana peels protein, fat, carbohydrate, crude fiber were respectively 

(7.21±0.34, 4.78±0.91, 86. 7±0.25, 43.38±0.05, 1.31±1.07, 6.67±1.08), vitamins (A, B1, B6, C, 

E), were (9.074±1.4, 0.65±0.13, 1.85±0.5, 1.38±0.17, 129.78±6.8, 0.26±0.11), minerals 

potassium, calcium, sodium, iron, magnesium, phosphor were (63.51±0.17, 15.66±0.38, 

21.45±0.24, 0.17 ±0.11, 67.87±0.41 and 41.08±1.7).Total antioxidants and phenolic were 

(91.05±1.69, 65.36±1.53). Finally, this study recommended using dried banana peels in bakery 

products to improve mood status. Because it is rich in minerals, antioxidants, phenolic and 

tryptophan which converted to serotonin, make anyone relax and happy.  
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INTRODUCTION  

Mood status is playing important role in human life where the bad mood is classified as 

depression, which is a public health problem, it appears in the ages (20-50) years (WHO, 2010), 

may be because of genetics, biochemical, environmental and psychological factors (NIMH, 

2008 and MPA, 2006). Types of depression are mild, medium and severe depression (NIMH, 

2008). Depression can be treated with antidepressants, but it has side effects as nervousness, 

blurred vision and suicidal thoughts (Department of Health and Ageing, 2003 and NIMH, 

2008).The characteristics of depression are bad mood, loss of interest and appetite. Some 

people used herbal therapy or fruits especially bananas or banana peels as antidepressant (Tan 

Pei Tee and Halijah Hassan, 2011). Also vegetables are considered one of the important parts 

against depression because of the contents of antioxidants and antimicrobial represented in 

vitamin C, E or ß-carotene. Some fruits have medical properties like banana fruit (BF). It is the 

important popular fruits in the world because it grows in tropical regions in over (122) countries 

and African countries, and considered a good source of minerals (P, Ca, Mg, Mn, and Fe) and 

antioxidant as gallocatechin and dopamine, bananas have functional properties against cancer 

and heart disease because it contains vitamin C, E, and ß carotene (Mokbel and Hashinaga, 

2004 , Marisa Wall, 2006 , Husain and William, 2010 , Someya et al., 2002 , Subbaiah et al, 
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2013 and Sarawong et al, 2014) . Also it treats blood pressure because it contains potassium 

(Debabandya et al, 2010 &Amarnath and Balakrishnan, 2007). (Rafaela Gonzalez Montelongo 

et al, 2010) extracted antioxidants from bananas and BP, and showed that the antioxidants in 

the peels more than the pulp.   

(Rodriguez Ambriz et al, 2008) mentioned that banana flour is high level of indigestible 

polysaccharides, dietary fiber, vitamins, minerals and antioxidants. It could be used in some 

bakery products as bread to improve the nutritional quality and value to reduce the waste (uárez 

García et al, 2006 & Garzón et al., 2011). (Perla Osorio Díaz1 et al, 2014) used banana flour 

blends for spaghetti formulation. The waste extracted from the fruits is too large and caused 

environmental problems, so it can be disposed as subsidized (Zhang et al, 2005). For example 

BP consists of 30%- 40% of total weight of the fresh fruit (Chen et al, 2007  and  Anhwange 

et al, 2009), also (Ghorade et al, 2011 and Fatemeh et al, 2012) mentioned that BP represents 

47-50%, it could be used in animal feed or fertilizer. All parts of bananas plant including the 

peel have clinical properties for cardiovascular health, strokes, ulcers, wounds, burns, 

improvement blood pressure, the mood status, constipation, diarrhea, arthritis and anemia 

because it rich in iron (Sampath Kumar et al, 2012& Amit and Shailandra, 2006 & Debabandya 

et al, 2010 & Brooks, 2008 and Ponnuswamy et al, 2011& Sampath Kumar et al, 2012 & Amit 

and Shailandra, 2006 & Girish and Satish, 2008). In addition to the antibiotic, it acts against 

mycobacteria, antimicrobial activities, Antifungal and antibiotic principles (Omojasola and 

Jilani, 2009 & Brooks, 2008 & Ponnuswamy et al, 2011). Also dietary fiber and pectins (50% 

on a dry matter) from (BF) and BP, proteins (7% dry weight), amino acids, polyunsaturated 

fatty acids and potassium can be extracted (Emaga et al, 2007 and Thomas Happi Emaga et al, 

2008). BP contains potassium, calcium, phosphorus, sodium, iron, manganese, bromine, 

rubium, strontium, zirconium, niobium and some organic compounds (Chen et al, 2007 and 

Hettiaratchi, 2011) also If BP exploited well, it will be a good source of carbohydrates and 

minerals (Anhwange, 2008). It is possible to use BP in several industrial applications as bio-

fuel production, bio-sorbents, pulp and paper, cosmetics, energy related activities, organic 

fertilizer, environmental cleanup, finally nutritional application like bread from wheat, defatted 

soy and banana flours (Bori et al, 2007 and Igbabul Bibiana Dooshima, 2014).  

Fresh and dried banana peels may be modify acute liver failure because it contains vitamins 

and minerals that can act as antioxidant, in addition to phenols. Previous studies have approved 

the existence of vitamin C, E, D, B6 and B12 in banana peels, especially vitamin C that acts as 

antioxidant (Zenab Mosa and Ayman Khalil, 2015 & Mokbel et al, 2005). the ripe banana pulp 

and peel contain phytochemicals (anthocyanin, delphinine, cyaniding; Seymour, and 

catecholamines) (Sun, 2002). (Ehiowemwenguan, et al, 2014) they showed that BP is rich in 

carbohydrate and phytochemicals. Phenolics in BP ranged 0.90 to 3.0 gram/100 g DW (Nguyen 

et al, 2003), study of (Kondo et al, 2005 and Sulaiman et al, 2011) demonstrated that BP 

includes higher phenolic compounds more than banana pulps. According to (Someya et al, 

2002) explained that total phenolic in the peel 907 mg/100 g DW than in pulp 232 mg/100 g 

DW it is inhibits gastric secretion and stimulates the smooth muscle of the intestines and make 

relax and happy, also (Velumani, 2016) studied Phytochemical and antioxidant in BP, he 

mentioned that if peels exploit will be a good source of antioxidant, phytochemicals and 

phenolic, also some studies recommended using BF or BP to improve mood and antidepressant 

(Tan Pei Tee and Halijah Hassan, 2011), because BP is contain tryptophan which converted 

into serotonin, it is inhibits gastric secretion and stimulates the smooth muscle of the intestines 

and make relax and happy , So BP can be used as clinical nutrition(Ratule et al, 2007, Jahan, 

2010, Girish &Satish, 2008 and Anhwange et al, 2009).According to (Tavakkoli Kakhki et al., 
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2014 & Kumar et al, 2012) they recommended that bananas for depressed patients. Biscuits 

and cakes are considered of the popular bakery consumed all over the world (Aggarwal, et al, 

2016), so this study aimed to study effectiveness of some fortified food products with dried 

bananas peels on moody status and depression. 

 

MATERIALS AND METHODS 

Materials:  

Source of samples:  

-  Banana peels used in the study were obtained from bananas fruit, purchased from local 

market, Cairo, Egypt, EL Fayoum, February 2017.  

-   Wheat flour extraction (70-72%) was obtained from local market, Cairo, Egypt, EL 

Fayoum.   

- white sugar, salt, butter, eggs, bananas were obtained from local markets, Cairo, Egypt, 

EL Fayoum.  

- Thirty students from faculty of education, Nujran University, are selected to evaluate the 

supplemented products and measure the mood status.  

-   Sensory evaluation form, included (Taste, Crust Color and Pulp Color, flavor, pores, 

texture and overall acceptability).  

Preparation of raw materials 

Banana peels powder:  

-  The peels were obtained from banana fruit, washed well, peels were removed and washed 

well by water, the peels were dried by air for two weeks, grind to soft powder, sieved with 

a mesh of size 0.50mm and the particle size of less than 1.0 mm (Adejuyitan et al., 2008). 

Powder peels stored in plastic bags at freezer until needed for using. 

Preparation of supplemented products with banana peels  

-  Three types of food products (Cake, Biscuit and cookies) were supplemented with dried 

banana peels (DBP) at level (20%). 

-  Formulas consisted of 80 and 100 gm of flour, 25 gm sugar, one egg and 25 gm butter, 

half cup milk, as mentioned in Table (1).  

-    Replaced 20% wheat flour (WF) with 20% DBP.  

-  Flour and other ingredients were mixed and the dough at room temperature for 15 min, it 

was leaved 10 minutes , formed, and  baked at 200o C for 10 minutes in an electric oven. 
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Sensory evaluation of supplemented (Cake, Biscuit and cookies):  

- Thirty students are selected to evaluate (Taste, Crust Color, and Pulp Color, flavor, pores, 

texture and overall acceptability) of supplemented samples of (Cake, Biscuit and cookies) 

compared to control.  

-  The samples obtained degree (4:5) were acceptable. 

Samples of students:   

- Thirty Students were selected to perform difficult test, they got low scores and, a 

questionnaire of mood status evaluation was used to evaluate the mood status of them, 

they became, anxiety, tension, lack of concentration and depressed. They ate fortified 

products with (20%) DBP (Cake, Biscuit, and Cookies).After half hour, a questionnaire 

of mood status evaluation was used to evaluate the mood status of them and evaluation 

supplemented products with (20%) BP (Taste, Crust Color, Pulp Color, flavor, pores, 

texture and overall acceptability,) compared to control.  

Analysis: 

Chemical analysis of banana peels:       

-  Protein content, fat, crude ash, crude fiber content were determined according to 

A.O.A.C(Association of Official Agricultural Chemists, 2007) and total carbohydrates 

were calculated by difference : total carbohydrates= 100 – (g protein + g fat + g ash).  

Determination of vitamins 

- The content of vitamins (A , B1, B2, B6, E and C) were determined by methods 

described by (J. of chromatography B 816 : 67-72 , 2002nand Sanchez Machado et al, 

2006). These analyzes were determined by Food Technology Research Institute, Cairo 

University. 

     Determination of minerals 

     - Minerals content (K, Ca, Na, Mg, Fe and p) were determined according to the methods 

of the (A.O.A.C, 2005) by FTRI, Cairo University. 

Determination of antioxidants and phenolic compounds 

- The content of antioxidants and phenolic were determined according to (Su and Silva, 

2006). These analyzes were determined by FTRI, Cairo University  

Statistical analysis:  

Statistical analysis of results was statistically analyzed using computer program (SPSS, 2010). 

One way analysis of variance (ANOVA), low significant differences (LSD) and the difference 

was considered significant at p value <0.05 according to (Zar, 1984).  
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RESULTS AND DISCUSSIONS 

Table (1): Formulas of (Cake, biscuit and cookies) at level (20%) of DBP (g/100 g).   

          

Samples              

 

Matters 

Cake Biscuit Cookies 

Formula 

1 (0) 

Formula 2 

(20%) 

Formula  

1 (0) 

Formula 2 

(20%) 

Formula  

1 (0) 

Formula 

2 (20%) 

WF gm 100 80 100 80 100 80 

BP gm 0 20 0 20 0 20 

 Butter gm 25  25 25  25  25  25  

Sugar gm 25 25 25 25 25 25 

Salt gm 5 5 5 5 5 5 

Milk ml 50  50  0 0 0 0 

Eggs 1 1 1 1 1 1 

Vanilla gm 5 5 5 5 5 5 

Baking powder gm 7 7 7 7 7 7 

* Formula 1: WF 100% (B0) control, Formula 2: BP 02% (B1).    

Sensory properties, included taste, color of pulp, color of crust, flavor, texture and Overall 

acceptability of supplemented samples (Cake, Biscuit and cookies) with (20%) BP by replacing 

(20%) WF (70-72% extraction) presented in Table (2). The replacement of (20%) BP hadn’t 

different significant, but it improved sensory properties, the results of mean values were (4.9, 

4.7, 4.7) respectively compared to control (4.8, 4.8, 4.9). These results go parallel with (Igbabul 

Bibiana Dooshima et al, 2014) whose studied quality evaluation of composite bread produced 

from wheat, defatted soy and banana flours, it showed that bread from the composite flours of 

20% substitution for both defatted soy and banana flours were accepted. According to the study 

of (Nareman Eshak, 2016) about sensory evaluation and nutritional value of balady flat bread 

supplemented with banana peels as a natural source of dietary, she showed that replacing bread 

at 10% BP was accepted as sensory evaluation and nutritional value.   

Table (2): Mean values of sensory evaluation of supplemented products with DBP and 

control sample. 

Samples Samples 

 

 

 

Sensor evaluation 

Cookies Biscuit Cake 

Fortified  

Cookies  

With 20% 

Contr

ol 

Fortified  

Biscuit  

With 20% 

Contro

l 

Fortified  

cake  

With 

20% 

Control 

5.00 5.00 5.00 4.5 5.00 4.5 Taste 

5.00 5.00 4.5 5 4.5 5.00 Color of crust 

4.5 5.00 5.00 4.5 5.00 5.00 Color of  pulp 

5.00 5.00 4.5 5 5.00 4.5 Flavor 

5.00 4.5 4.5 5 5.00 5.00 Texture 

24.5 24.5 23.5 24.00 24.5 24.00 Overall acceptability 

4.7 4.9 4.7 4.8 4.9 4.8 Mean 

* N = (30); the samples were obtained to (4-5 point) are acceptable. 
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Banana peels contain various and important nutrients as minerals (potassium, calcium, sodium, 

iron and magnesium), vitamins (A, B1, B2, B6, E and C), tryptophan and rare compounds 

(antioxidants and phenolics). Data presented in Table (3) showed the proximate composition 

of BP compared to BF and WF (70-72% extraction). It cleared low in the protein content in BF 

and BP (1.07±0.18 and 7.21±0.34) respectively compared to WF (11.3±0.2). Fats content in 

BP was high (4.78±0.91) more than BF and WF (0.35±0.3 and 2.16±0.3). Fats have a vital role 

and biological functions in cells, it is used as energy source. The carbohydrates content of WF 

was low (85.84±0.4) compared to BF and BP (95.44±2.1 and 86.7±0.25) respectively, these 

results agreed with (Anhwange, 2008), he mentioned that If BP exploited well, it will be good 

source of carbohydrates and minerals. The crude fiber content of BF and BP was high (2.57±0.6 

and 43.38±0.05) in contrast the content of fiber in WF was (0.43±0.1) also the ash content of 

BF and BP was (3.14±1.96 and 1.31±1.07) respectively, it was very high compared to WF 

(0.7±0.11), ash is an indication to minerals in the sample. Unlike the moisture, it was low 

(6.67±1.08) in BP compared to BF and WF (67.45±1.2 and 13.3±0.2). These results went 

parallel with those of (Zenab and Ayman, 2015) in the analysis of (proteins, fats, carbohydrates, 

fiber, ash and moisture) and study (Gomes et al,2016) based on evaluation the  physical, 

chemical and microbiological characteristics of supplemented bread with green BF with its 

peels.    

Table (3): Chemical analysis of WF, BF and BP (g / 100 gm.). 

BP gm. /100gm BF  

gm. /100gm 

WF gm./100gm 

(70-72% 

extraction) 

Parameters 

7.21±0.34  1.07±0.18 11.3±0.2 Crude protein 

4.78±0.91 0.35±0.3 2.16±0.3 Crude Fat 

 

 86.7±0.25 

95.44±2.1 85.84±0.4 Carbohydrate 

 43.38±0.05  2.57±0.6 0.43±0.1 Crude fiber 

     1.31±1.07        3.14±1.96 0.7±0.11 Total ash 

6.67±1.08 67.45±1.2 13.3±0.2 Moisture content 

 *The data presented as mean ±SD. of three independent analyses.  

 *TC = Total carbohydrate was calculated by difference. 

Table (4). Showed the content of vitamins of BP compared to BF. The mean values of vitamins 

(B1, B6 and C) were high in BP (0.65±0.13, 1.38±0.17 and 129.78±5.7) respectively compared 

to BF (0.079±.03, 0.362±0.04and 9.1±0.6), but it was observed increasing in the content of 

vitamin (A and C) in BF (93.65±0.8 and 0.317 ± 0.1) more than BP (9.074±1.4 and 0.26±0.11). 

(Adlin, 2008) demonstrated that BP contains vitamins C, E, and B6. Vitamin C acts as 

antioxidant and serotonin acts as antidepressant. 

Table (4): Chemical analysis of vitamins in BP compared with BF. 

BP BF  Vitamins  

9.074±1.4 93.65±0.8 Vit. A (µg/100g) 

0.65±0.13 0.079±.03 mg Vit. B1 mg/g 

1.38±0.17 0.362±0.04 Vit. B6 mg/g 

129.78±5.7 9.1±0.6 Vit. C (PPm) 

0.26±0.11 0.317 ± 0.1  Vit. E mg/g 
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Data presented in (Table 5) explained minerals content in BP. The amount of calcium, sodium, 

magnesium, and phosphorus in BP were high (15.66±0.38, 21.45±0.24, 67.87±0.41and 

123.2±0.53) respectively compared to BF (5.23± 0.74, 1.03± 0.01, 26.51± 2.8 and 23±1.4), 

conversely potassium content and iron in BP were low (63.51±0.17 and 0.17± 0.11) compared 

to BF (356±5.11 and 0.27± 0.27) respectively. These results agreed with the results of (Zenab 

and Ayman, 2015).They reported that minerals content (K, Ca, Na, Fe, Mg and P) in BP were 

(62.81±0.14, 16.75±0.14, 22.34±0.34, 0.15 ±0.12, 65.14±0.37 and 41.08±1.7) respectively. 

According to study of (Nareman S. Eshak, 2016) about minerals content in BP, she reported 

that it is high in potassium, calcium, sodium, iron and manganese compared with WF. Also 

(Benjamin Anhwange and Joseph Torshian Ugye, 2009) studied the chemical composition of 

BP of minerals (Ca, Na, P, Mg, K, and Fe). Study of (Adlin, 2008) about the content of minerals  

in BP. He reported that BP consist of (55.59%) calcium, (0.36%) Phosphor and gross energy 

(3727 kcal/kg). 

Table (5): Minerals content in BP (mg/100g) compared to BF. 

BP (mg/100g) BF(mg/100g) Minerals 

63.51±0.17 356±5.11 Potassium 

15.66±0.38 5.23± 0.74 Calcium 

21.45±0.24 1.03± 0.01 Sodium 

0.17± 0.11 0.27± 0.27 Iron 

67.87±0.41 26.51± 2.8 Magnesium 

41.08±1.7 23±1.4  phosphorus 

 

Table (6) Illustrated chemical analysis of total antioxidant and total phenolic compounds in BP 

compared to BF. The results showed that antioxidants and phenolic in BP (91.05±1.69 and 

65.36±1.53) respectively compared to BF (37.98±2.89 43.96±0.3), this showed increasing in 

the content of antioxidants and phenolic in BP more than BF, so BP is considered a good source 

of antioxidants and phenolics. Also BF is considered of commonly fruit that consumed in the 

most part of world. The values of total phenolic compounds were (44.46±5.64 and 52.02 ± 

4.22/ 100 g) respectively (Mèlo etal, 2006). Also Banana pulp contains various antioxidants, 

vitamins, carotenoids, and phenolic compounds as catechin, epicatechin, lignin and tannins, 

and Anthocyanins (Someya et al., 2002).This results are lined with (Ehiowemwenguan, et al., 

2014) whose mentioned that BP are contained Phytochemical include: glycosides, alkaloids, 

saponin, tannins, flavonoids and volatile oil. According to (Aline Pereira n and Marcelo 

Maraschin, 2015), they mentioned that banana's pulp and peels can be used as natural sources 

of antioxidants and pro-vitamin A due to their contents in carotenoids and phenolic due to their 

contents in carotenoids ,phenolics , and amine compounds and it could be riche in beneficial 

bioactive compounds.  

Table (6): Chemical analysis of total antioxidants and total phenolic compounds in BP 

compared with banana fruit. 

BP  

mg/100gm 

BF 

mg/100gm 

Parameters 

91.05±1.69 37.98±2.89  Total antioxidants 

65.36±1.53 43.96±0.3 Total phenolic  

     *Test results of antioxidants of antioxidant activity by DPPH radical % 
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CONCLUSION 

Mood status is very important for human, so we should be care about eating healthy foods as 

vegetables and fruits, especially banana fruit, it isn't only rich in carbohydrates, antioxidants, 

but it is a good source in minerals (potassium and iron), also scientific studies have shown that 

bananas have a vital role in improving the mood and treatment depression, because it contains 

vitamins, minerals, antioxidants and tryptophan which improve the mood, also banana peels 

have the same properties. It is rich in minerals such as (K, P, Ca, Fe and Mg), vitamins (A, B 

complex, E and C) and tryptophan which converts into serotonin, make you relax, and happy. 

So fruit peels as banana peels could be used as supplementing of some bakery products as cake 

or biscuit with chocolate and cookies as clinical nutrition to improve mood and treatment 

depression, in addition, its uses for diabetics patients, high cholesterol, ulcers, wounds, burns 

of body, constipation, diarrhea, arthritis and anemia. So the objective of this research 

effectiveness of some fortified nutritional products with dried banana peels on moody status. 

From the previous results, the sensory evaluation of supplemented food (Cake, Biscuit and 

Cookies) with dried banana peels was accepted and it is useful for improving the mood and 

depression.  

Recommendation:  

- Raising of nutritional awareness of people for consumption bananas especially in the case of 

depression.  

- Educate people about the health benefits of banana peels for depression.  

- It is recommended to use banana peels in bakery products to improve the mood and 

depression.  

 

Figure (1): Control cake and fortified with (20%) BP. 

             Fortified Cake with 20% Control cake 

  

 

Figure (2): Control biscuit and fortified with (20%) BP. 

           Fortified biscuit with 20%       Control Biscuit 
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Figure (3): Sample of control cookies and fortified with (20%) BP. 

           Fortified Cookies with 20%            Control Cookies 

 
 

 

Abbreviation  

 

 

 

 

 

Abbreviation Mean 

N Number of sample. 

TC Total Carbohydrates. 

DPPH Organic chemical compound 2,2-diphenyl-1-

picrylhydrazy. 

DW Dry weight. 

g or gm Gram. 

AOAC Association of Official Agricultural Chemists. 

SPSS Statistical Package for the Social Sciences. 

ANOVA Analysis of variance. 

SD Stander division. 

BF Banana fruit. 

BP Banana peels. 

LSD Low significant differences. 

WF Wheat flour. 

DBP Dried banana peels. 

C Celsius 

FTRI Food Technology Research Institute 
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