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ARTICLE INFO ABSTRACT 

Received:  12/03/2022 In this work, we aimed to experimentally investigate the influences of the 

addition of passion fruit powder on finished bread characteristics, i.e., the 

quality and sensory perception, and the dough physical-chemical 

properties. The substitution rate of the passion fruit peel powder ranged 

from 5 to 20% of the wheat flour by weight. In order to study the dough 

properties, various parameters such as the moisture content, gluten content, 

yeast gas production, and dough structure were evaluated. Additionally, the 

finished bread characteristics, e.g., the color, flavor, and nutritional content, 

were also assessed and analyzed. Results showed that the dough properties 

and bread structure were strongly dependent on the amount of passion fruit 

peel powder added. For instance, the volume of bread was observed to be 

dramatically reduced with the increasing substitution rate of the passion 

fruit peel powder. Moreover, the polyphenol contents in bread samples were 

1355 mg/kg, 1637 mg/kg, 1773 mg/kg, and 1838 mg/kg for the substitution 

rate of 5%, 10%, 15%, and 20%, respectively. Amongst these, the bread 

with 10% passion fruit peel powder was the most preferred sample.  
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1. Introduction 

Fruit peels discarded from industrial production activities have been considered as one of the major 

sources of dietary fiber thanks to efficient antioxidant activities of polyphenolic components (phenolic 

acid and flavonoids) contained in them. Amongst various fruit peels, passion ones have recently drawn 

great attention and are widely utilized in the manufacture of pectin as a food additive [1]. This is 

probably due to the high content of polyphenolic compounds including numerous hydroxyl groups in 

the passion fruit, thereby significantly increasing the antioxidant capacity and free radical scavenging 

activity of phenolic compounds [2]. In addition, thanks to the unique flavor and nutritional qualities, the 

purple passion fruit (Passiflora edulis) is economically important in tropical areas. The abundant 

phenolics found in the peel and pulp of passion fruit can result in various health benefits. Moreover, 

passion fruit peel powder can be efficiently used for waste recycling on organic farms as a nutritious 

culinary component. 

In fact, numerous materials such as coffee grounds, okara, barley, and maize were used to partially 

replace wheat flour in bread production [3] -  [4]. Passion fruit peel powder has been studied and added 

to pastas, biscuits, yogurt… but has not been added to bread products [15], [20], [35]. Hence this study 

aimed to investigate the influences of supplementation of passion fruit peel powder on the dough quality 

and the finished bread products including textural, nutritional and sensorial properties.  

2. Materials and Methods 

2.1. Materials 

The peels of purple passion fruits were collected and undergone several processing stages to 

transform into the powder form. The peel separated from the mucus layer were cut into 1 x 2 cm pieces 

and then drained for 12 hours. The pieces were dried at 70 oC for 8 hours using a convection oven 
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(Memmer UN110, Germany). The dried samples were ground using a pulverizer (OEM 800Y, China). 

After that, the passion fruit peel powder (moisture content was from 5 – 8%) was passed through a 0.5 

mm mesh size [5]. The passion fruit peel powder (PFPP) was preserved in PE airtight bags and stored 

at room temperature. 

2.2. Experimental approach 

Bread samples supplemented with PFPP were prepared according to the following procedure.  

Figure 1. Process of making bread sample with PFPP added in this study. 

2.3. Quality assessment of bread dough 

2.3.1. Wet gluten content 

The wet gluten content was determined according to method of [6]. The wet gluten content was 

calculated as follows: 

𝑋1 =  
100 × 𝑚2

𝑚1

 (1) 

where m1  is the dough weight (20 g); m2 (g) is the weight of wet gluten obtained after washing.  

2.3.2. Dry gluten content 

Dry gluten content was determined according to [6]. The wet gluten was dried at 105 oC until a 

constant weight was reached. The dry gluten content was calculated as follows: 

𝑋2 =
𝑚3 − 𝑚4

𝑚2

× 100% (2) 

where m2 is the wet gluten content (g); m3 (g)  and m4 are the total weight of wet gluten and its 

container before and after drying, respectively. 
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2.3.3. Moisture content of dough 

The dough is dried to a constant weight to estimate its moisture content; more details can be referred 

to [7]. 

2.4. Quality assessment of bread 

2.4.1. Specific bread volume 

The specific gravity of the bread sample is estimated as: 

𝑑 (
𝑔

𝑐𝑚3
) =

𝑀

𝑉2

× 100  (3) 

where M (g) is the bread weight after baking process; V (cm3) is the volume of bread determined by 

method reported by [6]. 

2.4.2. Color of the crumb 

The color variation of the bread was measure using a color meter named Chroma meter Minolta CR-

400 [8]. The color difference, ΔE, is expressed as: 

∆𝐸 = [(𝐿𝑠 − 𝐿)2 + (𝑎𝑠 − 𝑎)2 + (𝑏𝑠 − 𝑏)2]
1

2⁄  (4) 

with Ls = 25.54, as = 28.89, bs = 12.03. Moreover, L (0-100) is the brightness; a and b are respectively 

the redness/greenness and yellowness/blueness of samples.  

2.4.3. Nutritional content 

The calorie content and carbohydrate content of bread samples were analyzed according to Food and 

drugs Administration Method [7]; the protein content was measured by the Kjeldahl method (AOAC 

992.23); lipid content was determined by Soxlet method [7]; the polyphenols content was analyzed by 

ISO 14502 – 1:2005 [9]; the soluble fiber content was analyzed by AOAC 991.43. 

2.4.4. Texture analysis of dough/bread substitutes 

To investigate the textural properties of a sample, a double compression approach, i.e, Texture 

Principle Analysis (TPA), was employed. Additionally, XA.XTPlus Texture Analyser software was 

utilized to collect data [10]. Parameters including hardness, cohesiveness, springiness, gumminess, and 

chewiness were recorded and then analyzed [10]. 

2.4.5. Sensory evaluation 

The bread sample is rated as a favorite by ranking test [12]. 

 2.5. Statistical data analysis 

The data were analyzed using SPSS and Excel 2010. The variance analysis method ANOVA was 

used to evaluate the differences among samples.  

3. Results and Discussion 

In this part, the effects of added PFPP on the dough quality (i.e., gluten content) and bread 

characteristics (i.e., volume, colour, structure, nutritional and polyphenol contents, and consumer taste) 

are presented and analyzed in detail. 

3.1. Dough quality 

Table 1. Moisture and gluten contents of bread dough 

Sample  Dough moisture (%) Wet gluten (%) Dry gluten (%) 

Control 48.12a ± 0.21 14.23a ± 0.25 11.30a ± 0.30 

P5 47.90a ± 0.12 13.13b ± 0.23 10.47b ± 0.45 

P10 46.84b ± 0.23 12.40c ± 0.36 9.57c ± 0.12 

P15 46.38b ± 0.42 9.17d ± 0.29 6.10d ± 0.36 

P20 45.81c ± 0.58 7.40e ± 0.17 4.47e ± 0.58 

https://jte.hcmute.edu.vn/index.php/jte/index
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Note: P5, P10, P15, P20 are bread dough samples with wheat flour replacement by PFPP of 5%, 

10%, 15% and 20%, respectively. 

As can be observed in Table 1, an increase in PFPP resulted in a considerable reduction in the dough 

moisture and/or the wet and dry gluten contents. This could be attributed to the high fiber content in 

PFPP. In detail, fibers can absorb a large amount of water, competing with starch granules and then 

decreasing the dough moisture content and preventing gluten formation [13] – [14]. It is necessary to 

mention that Ribeiro [15] created a gluten-free fresh pasta product with 10% peel powder to demonstrate 

the gluten-free characteristics of this flour.  

The addition of PFPP was also proved to reduce the gluten level of bread dough. Compared to the 

moisture content of popular bread frequently ranging from 45-49% for a well-structured sample [16], 

our dough sample with added PFPP had a relatively lower values (see Table 1). 

3.2. Characteristics of bread supplemented with PFPP 

3.2.1. Bread volume 

Table 2. Physical parameters of bread with passion fruit peel powder 

Sample  Weight (g) Volume (cm3) Specific gravity (g/cm3) 

Control 16.01a ± 0.06 71.67a ± 3.58 0.23a ± 0.02 

P5 16.19b ± 0.51 55.00b ± 2.70 0.29b ± 0.02 

P10 16.85c ± 0.13 38.33c ± 1.89 0.44c ± 0.02 

P15 16.24b ± 0.04 33.33d ± 1.57 0.49c ± 0.03 

P20 16.31b ± 0.09 31.67d ± 1.49 0.52c ± 0.04 

Note: P5, P10, P15, P20 are bread samples with wheat flour replacement by PFPP of 5%, 10%, 15% 

and 20%, respectively. 

It was found that substituting 20% of wheat flour with PFPP resulted in an overall volume reduction 

of up to 2.3 times as compared to the Control sample (Table. 2). According to Wang [17], the addition 

of fiber to bread also resulted in the reduction in bread volume [18]. As a result of adding PFPP to the 

dough, the dough's moisture content decreased, hence the dough had a greater consistency and tended 

to more tightly enclose air bubbles. This caused the dough to have a higher mass and, as a result bread 

product become denser in texture [19].   

 

Figure 2. Slice of bread structure of control sample (left) and 20% sample (right) 

Generally, the bread weight tended to be slightly increased with the increasing rate of PFPP used; 

this is probably due to the reduction in the air holding capacity of the dough during the yeast 

fermentation. The bread volume, however, seemed to be dramatically decreased as the rate of PFPP 

increased. For instance, the bread volume with a rate of 20% PFPP substitution was reduced by 2.3 times 

compared to that with 10% PFPP. This is because the addition of PFPP led to a greater dough density, 

thereby enclosing air bubbles more securely during handling. The dough hence had higher mass as stated 

above and became denser. Our findings were well in line with those obtained in [17] – [18]. Furthermore, 

with an increase in the wheat flour replacement ratio, the bread density gradually increased due the high 

reduction in bread volume (from 0.2249 to 0.5178). The density of the sample containing 20% PFPP 

was 2 times larger than that of the control sample (see Figure 2). 
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3.2.2. Bread colour 

Table 3. Results of bread colour measurement 

Sample  (%) L A B ∆E 

Control 0 63.91a ± 1.57 - 0.19a ± 0.01 14.25a ± 0.70 29.05 

P5 5 55.54b ± 1.53 3.19b ± 0.06 14.72a ± 0.58 36.20 

P10 10 49.43c ± 0.58 5.36c ± 0.24 15.07a ± 0.38 41.85 

P15 15 47.77c ± 0.99 6.44d ± 0.19 15.23b ± 0.22 43.52 

P20 20 43.94d ± 0.19 7.26e ± 0.25 15.48b ± 0.24 46.75 

Table 3 shows the results for bread colour measurement. It is evident that the values of L, a, and b 

differed significantly as the replacement rate of PFPP increased. Specifically, the higher amount of PFPP 

added, the greater L and the lower a and b were observed, leading to the lower brightness and the darker 

the brown-orange hue of the product [20] – [21]. Since the color difference ΔE is larger than 5 for all 

the cases investigated, it is reasonable to conclude that an obvious color variation was observed [22]. 

3.2.3. Bread texture 

Table 4. Texture properties of bread crumb 

Sample  Cohesiveness Springiness (mm) Hardness (gram) 

Control 0.70a ± 0.02 7.60a ± 0.14 448.00a ± 21.08 

P5 0.71ab ± 0.02 7.54ab ± 0.21 500.80b ± 25.03 

P10 0.72ab ± 0.02 7.51ab ± 0.15 569.00c ± 22.53 

P15 0.73bc ± 0.03 7.46ab ± 0.14 606.90c ± 28.96 

P20 0.75c ± 0.03 7.41b ± 0.15 728.10d ± 33.55 

Results for textural properties of bread crumb are provided in Table 4. The hardness of bread with 

added PFPP was much different from the control sample. The hardness of bread rose from 448.0 g in 

the control sample to 500.8 g, 569.0 g, 606.9 g, and 728.1 g with the substitution rate of PFPP of 5%, 

10%, 15%, and 20%, respectively. The soluble fibers in PFPP could complete with gluten proteins for 

water, hence inhibiting the gluten network development. Additionally, gluten network structure is 

supposed to affect the cohesiveness and elasticity; specifically, it is revealed that cohessiveness and 

elasticity varied by 20% in the sample. Therefore it is suggested that the substitution of PFPP should be 

less than 20% in order to avoid affecting the bread texture. 

3.2.4. Nutritional content  

Table 5. Nutritional content of a control bread sample (0% replacement)) and P10 sample (10% of wheat 

flour was replaced by PFPP) 

 Unit Control P10 

Calorie Kcal/100g 310a ± 4.48 320b ± 3.03 

Carb % 77.9a ± 3.89 65.9b ± 3.29 

Protein % 9.96a ± 0.45 9.42a ± 0.47 

Lipid % 7.92a ± 0.23 6.28b ± 0.12 

Fiber % 1.82a ± 0.09 3.67b ± 0.15 
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Results in Table 5 show that bread containing 10% PFPP had lower calorie, carbohydrate, and fat 

contents; however, the energy difference was negligibly small. Hence, the inclusion of passion fruit peel 

powder results in a product with minimal carbohydrate and fat contents while possibly retaining the 

necessary protein and calorie contents. Moreover, the fiber content of a bread with 10% PFPP was two 

times larger than that of the control one. It is worth noting that the higher the fiber consumption, the 

larger the daily intake of dietary fiber [23] and the less blood cholesterol, blood sugar, and insulin, 

reducing the risks of cardiovascular disease [24]. This product is, hence, strongly recommended for 

dieters [25]. 

The energy value and the carbohydrate content of P10 bread were 320 kcal and 65.9%, respectively; 

which were similar to those obtained by Oliveira (326 kcal and 68.9%) [26]. The energy value of 

carbohydrate content of M10 were slightly different from those of control sample. This could be because 

the in bread making process, PFPP supplemented bread dough underwent 3 stages of incubation at 

normal temperature for a long time, hence creating favorable conditions for yeast and carbohydrate-

degrading microorganisms. Additionally, peel powder had lower carbohydrate content (72.7%) than 

wheat flour (73.6%), which can be a reason for a lower carbohydrate in M10 sample. 

P10 sample also had 3.67 g of fiber per serving, making it a good source of fiber (with 2.5 g of fiber 

per serving) [27]. The amount of fiber content was increased by 121% as compared to the control sample, 

and 2.8 times higher than that of Oliveira's work [số tài liệu tham khảo của Oliveira]. Garcia also 

discovered a significant fiber content when adding PFPP [28]. 

3.2.5. Polyphenol content 

As found in previous works, the polyphenol content of passion fruit peel was higher than that of 

guava, apples, pears, papaya, and a variety of other tropical fruits [29]. The polyphenol content of 

passion fruit peel powder was 0.53 g/100g (5300 mg/kg), which was 7-13 times greater than the total 

polyphenol content of peanut shell (428.1 - 739.8 mg/kg ) [30], two times higher than the orange peel 

polyphenols (2578 mg/kg) [31], four times higher than polyphenol content of sweet potatoes (1360.5 

mg/kg) [32], and 1.5 times higher than that of fig pods [33]. The polyphenol concentration of PFPP in 

this study was similar to that found in Morais' study (5040.6 mg/kg) [34]. 

In general, the polyphenol content in bread increased substantially (see Table 6). The equivalent 

polyphenol contents were 1355, 1637, 1773, and 1838 mg/kg when PFPP was added to bread with 

substitution rates of 5%, 10%, 15%, and 20%, respectively. The polyphenol contents of the bread 

samples increased with the increasing PFPP substitution. Thus, the PFPP addition to bread increased the 

polyphenol content, thereby improving bread quality. 

Table 6. Polyphenol content in bread with passion fruit peel powder 

Sample Control P5 P10 P15 P20 

Polyphenol (mg/kg) 0 1355 1637 1773 1838 

3.2.6 Sensory evaluation 

Table 7. Results of sensory ranking test for bread products supplemented with passion fruit peel powder 

Sample  Favorite level of bread products 

Control 4.23a ± 1.28 

P5 3.14b ± 1.08 

P10 3.35b ± 1.02 

P15 2.18c ± 1.14 

P20 2.01c ± 1.19 
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As revealed in Table 7, control sample (0% PFPP) was the most favored, followed by the P5 

sample and P10 sample. Samples P15 and P20 were less preferable.  Panelists tend to prefer 

samples added a small amount of PFPP. Based on the sensory evaluation results, it could be concluded 

that the bread sample with 10% of passion fruit peel powder was the most acceptable. In terms of 

organoleptic examination, bread samples containing passion fruit peel powder were deemed acceptable. 

Nevertheless, color and flavor qualities must be enhanced, particularly in an effort to minimize bitterness 

[35]. 

4. Conclusions 

As observed, the addition of passion fruit peel powder altered the dough characteristics and texture 

of the bread. The replacement of 10% wheat flour in formulation by PFPP did not greatly affect the 

sensorial quality of P10 bread. Moreover, the addition of passion fruit peel powder to the bread 

substantially improved the bread color, hence boosting its appearance. The nutritional values of PFPP 

bread were also noticeably greater than those of control bread sample. Furthermore, the nutritional 

analysis revealed the presence of fiber with a content of 3.67% (soluble fiber reaching 1.92%) in the 

bread sample supplemented with 10% PFPP. In addition, passion fruit peel powder contains up to 0.53 

g/100g of polyphenols - substances with significant biological activity. Therefore, the addition of 

passion fruit peel powder to bread shows great potential for the future development of passion fruit peel 

bread to diversify goods and increase the nutritional content of traditional bread products. 

REFERENCES 

[1]  E. R. Pinheiro, I. M. D. A. Silva, L. V. Gonzaga, E. R. Amante, R. F. Teófilo, M. M. C. Ferreira, & R. D. M. C. Amboni, "Optimization 

of extraction of high-ester pectin from passion fruit peel (Passiflora edulis flavicarpa) with citric acid," Bioresource Technology, vol.99, 
no.13, pp. 5561–5566, 2008.  

[2]  T.-A.-M. Martínez, "Chemical, technological and in vitro antioxidant properties of mango, guava, pineapple and passion fruit dietary 

fibre concentrate," Food chemistry, vol.135, no.3, pp. 1520-1526, 2012.  

[3]  M. Z. M. Zain, A. S. Baba, & A. B. Shori, "Effect of polyphenols enriched from green coffee bean on antioxidant activity and sensory 

evaluation of bread," Journal of King Saud University - Science, vol.30, no.2, pp. 278–282, 2018.  

[4]  F. Boukid, E. Zannini, E. Carini, & E. Vittadini, "Pulses for bread fortification: a necessity or a choice?," Trends in Food Science & 
Technology, vol.88, pp. 416-428, 2019.  

[5]  Ground coffee, TCVN 5251:2015, 2015.  

[6]  V.D. Nguyen, V.T. Ngo, Food Cereal Analysis, Vietnam, Ha Noi Publishing House, 1975, p.348.  

[7]  S. S. Nielsen, "Food Analysis Fourth Edition," in  Food Science Text Series, USA, Springer, 2009, p.85.  

[8]  N. A. Tuan, Color - Theory and Applications, Vietnam, National University Publishing House, 2010.  

[9]  J. X. LI & B. Y. Wang, "Folin–Ciocalteu colorimetric determination of total polyphenols in mulberry fruits," Food Science, p. 18, 2009.  

[10]  D. Elgeti, S. D. Nordlohne, M. Föste, M. Besl, M. H. Linden, V. Heinz et al, "Volume and texture improvement of gluten-free bread 

using quinoa white flour," Journal of Cereal Science, vol.59, no.1, pp. 41-47, 2014.  

[11]  S. Sahin and S. G. Sumnu, “Physical Properties of Foods”, in Food Science Text Series, USA,  Springer, 2005.  

[12]  J. Bi, "Sensory Discrimination Tests and Measurements," Blackwell Publishing, pp. 82 – 92, 2006.  

[13]  U. Dharmaraj, "Preparation of semolina from foxtail millet (Setaria italica) and evaluation of its quality characteristics," Journal of 

Cereal Science, vol.68, pp.1-7, 2016.  

[14]  A. Lorusso, "Use of fermented quinoa flour for pasta making and evaluation of the technological and nutritional features," LWT - Food 

Science and Technology, vol. 78, pp. 215-221, 2016.  

[15]  T. Ribeiro, "Physicochemical and sensory characterization of gluten-free fresh pasta with addition of passion fruit peel flour," Ciência 

Rural, vol.48, no.12, 2018.  

[16]  A. Mondal & A. K. Datta, "Bread baking–A review," Journal of Food Engineering, vol.86, no.4, pp. 465-474, 2008.  

[17]  J. Wang, "Effect of the addition of different fibres on wheat dough performance and bread quality," Food Chemistry, vol.79, no.2, pp. 

221–226, 2002.  

[18]  S. G. Ragaee, "Effects of fiber addition on antioxidant capacity and nutritional quality of wheat bread," LWT - Food Science and 
Technology, vol.44, no.10, pp. 2147–2153, 2011.  

[19]  S. H. Peighambardoust, "Aeration of bread dough influenced by different way of processing," Journal of Cereal Science, vol.51, no.1, 

pp. 89–95, 2010.  

[20]  M. Weng, "Effects of passion fruit peel flour as a dietary fibre resource on biscuit quality," Food Science and Technology, (AHEAD), 

2020.  

[21]  S. Martínez-Cervera, "Cocoa fibre and its application as a fat replacer in chocolate muffins," LWT - Food Science and Technology, 
vol.44, no.3, pp. 729–736, 2011.  

[22]  W. S. Mokrzycki, "Colour difference ∆ E-A survey," Machine graphics and vision, vol.20, no.4, pp. 383-411, 2011.  

[23]  B. Mudgil, "Optimization of bread firmness, specific loaf volume and sensory acceptability of bread with soluble fiber and different 
water levels," Journal of Cereal Science, vol.70, pp. 186-191, 2016.  

https://jte.hcmute.edu.vn/index.php/jte/index
mailto:jte@hcmute.edu.vn


 

ISSN: 2615-9740 

JOURNAL OF TECHNICAL EDUCATION SCIENCE 
Ho Chi Minh City University of Technology and Education 

Website: https://jte.hcmute.edu.vn/index.php/jte/index 
Email: jte@hcmute.edu.vn 

 

 

JTE, Issue 73, December 2022 27 
 

[24]  J. Wood, "Cereal β-glucans in diet and health," Journal of cereal science, vol. 46, no.3, pp. 230-238, 2007.  

[25]  A. Bean, Food for fitness, A&C Black, 2009.  

[26]  L. M. de Oliveira, A. J. S. Lucas & M. E. G. Zacalhuk, "Enriched Bread Preparation of Fiber Flour from Passiflora edulis (Purple 

Passion Fruit)," J Hum Nutr, vol.3, no.1, pp. 72-74, 2019.  

[27]  Brasil, "Resolução RDC nº 263, de 22 de setembro de 2005: Aprova o" Regulamento técnico para produtos de cereais, amidos, farinhas 
e farelos"," Diário Oficial [da] República Federativa do Brasil, vol. 142, no.184, 2005.  

[28]  M. V. Garcia, M. S. Milani, & E. F Ries, "Production optimization of passion fruit peel flour and its incorporation into dietary food," 

Food Science and Technology International, vol.26, no.2, pp. 132-139, 2020.  

[29]  J. Contreras-Calderón, L. Calderón-Jaimes, E. Guerra-Hernández, & B. García-Villanova, "Antioxidant capacity, phenolic content and 

vitamin C in pulp, peel and seed from 24 exotic fruits from Colombia," Food research international, vol.44, no.7, pp. 2047-2053, 2011.  

[30]  B. Adhikari, S. K. Dhungana, M. W. Ali, A. Adhikari, I. D. Kim, & D. H. Shin, "Antioxidant activities, polyphenol, flavonoid, and 
amino acid contents in peanut shell," Journal of the Saudi Society of Agricultural Sciences, vol.18, no.4, pp. 437-442, 2019.  

[31]  M. K. Khan, M. Abert-Vian, A. S. Fabiano-Tixier, O. Dangles, & F. Chemat, "Ultrasound-assisted extraction of polyphenols (flavanone 
glycosides) from orange (Citrus sinensis L.) peel," Food Chemistry, vol. 119, no.2, pp. 851-858, 2010.  

[32]  M. K. Alam, Z. H. Rana, & S. N. Islam, "Comparison of the proximate composition, total carotenoids and total polyphenol content of 

nine orange-fleshed sweet potato varieties grown in Bangladesh," Foods, vol.5, no.3, 64, 2016.  

[33]  S. Kamiloglu &. E. Capanoglu, "Polyphenol content in figs (Ficus carica L.): Effect of sun-drying," International Journal of Food 

Properties, vol. 18, no.3, pp. 521-535, 2015.  

[34]  D. R. Morais, E. M. Rotta, S. C. Sargi, E. M. Schmidt, E. G. Bonafe, M. N. Eberlin et al, "Antioxidant activity, phenolics and UPLC–
ESI(–)–MS of extracts from different tropical fruits parts and processed peels," Food Research International, vol. 77, pp.392-399, 2015.  

[35]  N. F. Vieira, M. A. P. D. Silva, Y. A. A. Martins, D. G. Souza, M. S. Lima, G. R. Plácido et al, "Physicochemical and sensory profile 

of yogurt added with passion fruit peel flour," African journal of biotechnology, vol.14, no.2, pp. 149-155, 2015.  
 

 

Nguyen Dang My Duyen received the B.S and M.S. degrees from the Ho Chi Minh City University of Technology 

(BKU), Ho Chi Minh City, Vietnam, in 2003 and 2016,.  

She is currently a lecturer with the Department of Food Technology, Ho Chi Minh City University of Technology 

and  Education  (HCMUTE),  Vietnam. Her research interests include cereal, bread, pasta, modified starch. 

 

Pham Thanh Huyen received the B. Eng. in food engineering from the University of Technology and Education 

HCMC in 2021. Currently, she is a master’s student in food technology at Bach Khoa University, Vietnam National 

University HCMC.  

In the bachelor’s graduation project, she experimentally studied the reusability of agricultural products (e.g., 

passion or dragon fruit peels). Her current research interest is in biological extraction from byproducts and its 

application to functional food preparations and manufacturing. 

 

Trieu Minh Hau got a bachelor's degree in Food Engineering from the HCMC University of Technology and 

Education (UTE), Ho Chi Minh City, Vietnam, in 2021. I have done a project related to passion fruit and garlic 

bread. 

I am currently working at GPPD Energy Company Limited, as a Laboratory staff, have experience and up to two 

years of experience in a laboratory environment. 

 

 

https://jte.hcmute.edu.vn/index.php/jte/index
mailto:jte@hcmute.edu.vn

