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Abstract 

Introduction: Aquafaba is a by-product of chickpeas (Cicer arietinum L.) that may 

represent an interesting alternative for providing foam formation, at the same time as 

being a vegetal ingredient that has pleasant physicochemical and sensory 

characteristics in culinary vegan recipes. Objective: Standardize the homemade 

process to obtain aquafaba, with the aim of using it in vegan recipes. Material and 

Methods: After soaking chickpeas overnight, different proportions of chickpea and 

water (v/v) were used during the cooking process, in six experiments. The homemade 

aquafaba samples were analyzed with regard to foam formation and stability, and the 

results were compared to those of egg white, in order to determine the best 

proportion of grain:water for developing a vegan chocolate mousse. The samples of 

standard (egg white) and vegan (aquafaba) mousse went through an acceptability test 

using a 9-point structured hedonic scale (n= 95 untrained tasters). Results: The foam 

obtained from egg white presented lower stability (p<0.05), while the aquafaba 

obtained from a 2:3 grain:water proportion formed foam more quickly, when 

compared to that obtained from other experiments. This same sample did not present 

any significant difference in foam formation and stability, compared to the other 

samples and was selected for the vegan mousse preparation, which did not differ in 

terms of flavor (p>0.05) and presented better means in the other features evaluated, 

when compared to standard mousse (p<0.05). Conclusion: The homemade chickpea 

(Cicer arietinum L.) aquafaba obtained from a 2:3 proportion of grain:water (v/v) 

presented viability for culinary application in vegan mousse. 
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Resumo 

Introdução: A aquafaba, proveniente da cocção do grão-de-bico (Cicer arietinum L.), 

pode ser uma alternativa interessante para formação de espuma, sendo um 

ingrediente vegetal capaz de conferir características físico-químicas e sensoriais 

agradáveis a preparações culinárias veganas. Objetivo: Padronizar o processo de 

obtenção da aquafaba caseira visando aplicação em preparação culinária vegana. 

Material e Métodos: Após remolho dos grãos, foram utilizadas diferentes proporções 

de grão e água (v:v) durante o cozimento, totalizando seis experimentos. As amostras 

de aquafaba caseira foram analisadas quanto à capacidade de formação e 

estabilidade de espuma e os resultados foram comparados à clara de ovo, visando 

escolher a melhor proporção grão:água para desenvolvimento de uma mousse de 

chocolate vegana. As amostras de mousse padrão (clara de ovo) e vegana (aquafaba) 
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foram submetidas ao teste de aceitação utilizando escala hedônica de nove pontos (n 

= 95 provadores não treinados). Resultados: A espuma da clara de ovo apresentou 

menor estabilidade (p<0,05), sendo que a aquafaba obtida a partir da proporção 2:3 

formou espuma em menor tempo comparado aos demais experimentos. Essa mesma 

amostra não apresentou diferença significativa na formação e estabilidade de espuma 

em relação às demais, sendo então utilizada para elaborar a mousse vegana, a qual 

não diferiu quanto ao sabor (p>0,05) e apresentou melhores médias dos demais 

atributos avaliados, comparada à mousse padrão (p<0,05). Conclusão: A aquafaba 

caseira de grão-de-bico (Cicer arietinum L.), 2:3 (grão:água v/v) mostrou boa viabilidade 

para aplicação culinária em mousse vegana.  

 

Palavras-chave: Grão-de-bico. Tecnologia de alimentos. Dieta vegana. 
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INTRODUCTION 

During the last decade, different lifestyles have emerged, and the vegan diet has gained more popularity, 

especially amongst younger people, due to health and sustainability.1 The main reasons for this decision are animal 

welfare, cultural beliefs, and environment and health concerns.2 

A research study conducted by the Brazilian Public Opinion and Statistics Institute (IBOPE) in 2018,3 cited by 

Hargreaves et al.,4 reported that 14% of the Brazilian population declared themselves to be vegetarian, representing 

a total of 30 million Brazilians. There are still no studies that evaluate the exact number of vegans in Brazil; however, 

most of those interviewed in the study referenced reported that they would consume more vegan products if this 

information was present in the label (55%), or if they were similarly priced to other products (60%).3 Thus, along with 

the increasing number of people with this lifestyle, the search for products that can substitute foods and animal 

ingredients has also increased. Replacing eggs in food preparations, for example, is a challenge, since this ingredient 

presents properties such as foam formation and an emulsifying capacity.5 The foam produced by egg white can be 

used in meringues, cakes, sponge cakes and mousses.6 According to Mustafa et al.,5 some studies7-9 have found 

replacers for eggs, such as emulsifiers and starch, but none of these presented foam formation capacity and stability. 

Given the increasing adoption of the vegan lifestyle and the search for food replacers, plant-based proteins 

have aroused interest from big industries since the beginning of the XXI century.10 These proteins are low-cost 

options with a nutritional equivalence comparable to those of animal-origin proteins and contain interesting 

technological functional properties10 and characteristics, as observed for chickpea (Cicer arietinum L.). 

Chickpea (Cicer arietinum L.) is the third most produced legume in the world, making up 20% of world farming.11 

This grain contains mostly carbohydrates (41-47%) and proteins (15-29%),11 where these proteins promote water 

and oil soaking capacity, and can be used as an emulsifier agent and foamer.12 The consumption of chickpea (Cicer 

arietinum L.) depends on it being cooked; as such, the cooking water derived from chickpea preparation results in a 

by-product known as aquafaba. Aquafaba was discovered in 2014 and represents a good egg replacer for cookery 

and has been utilized in food formulations, especially in vegan baking,13 where it can provide foam formation and 

can be used in meringue and cake preparation, for instance.14 Foam formation and foam stability are afforded by the 

amphiphilic behavior of proteins solubilized in water.15 However, some variables can interfere in aquafaba foam 

formation, such as sugar addition and temperature.16 

Despite its excellent application in cooking, there have only been a few studies about aquafaba, such as that 

by Buhl, Christensen & Hammershoj,17 who reported on the aquafaba derived from canned chickpea (Cicer arietinum 

L.). In the study led by these authors, chickpea water presented 13g of proteins per liter. Recently, Meurer, Souza and 

Marczak13 studied the effects of high intensity ultrasound on the functional and technological properties of chickpea 

(Cicer arietinum L.) cooking water and observed a dry basis of 17.79% protein. 

Thus, the present study aimed to standardize the homemade process for obtaining aquafaba, aiming to apply 

this ingredient in a vegan chocolate mousse recipe to replace egg white. This recipe was then subjected to an 

acceptance purchase intention test. 

 

MATERIAL AND METHODS 

Raw material 

Processed chickpeas (Tetrapak®) and dry grains (Cicer arietinum L.) were kindly donated by Camil Alimentos 

S.A. (São Paulo, SP, Brazil).  The remaining foodstuffs used in the production of vegan and standard chocolate 
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mousses (containing pasteurized egg white - Fleisheggs®, Ohio, USA) were acquired in a wholesale supermarket 

chain, in the city of Limeira, SP, Brazil.  

 

Centesimal Composition 

Chemical composition analyses were performed to determine humidity, proteins, lipids, and ash 

concentrations, according to AOAC18 methods, in the following samples: dry chickpeas (Cicer arietinum L.), chickpeas 

after soaking for eight hours, after cooking for 20 minutes; after refrigeration for 24 hours, and the processed 

chickpeas (Tetrapak® - grain and water, only grains and only water), as shown in Figure 1.  

The analyses were performed in triplicate at the Biochemistry Laboratory of the School of Applied Sciences, 

Unicamp, Limeira, Brazil, and the results are expressed as means (± standard deviation). The protein content was 

determined using the micro-Kjeldahl method, multiplying the total nitrogen content by a factor of 5.75.19 Results are 

presented as a dry basis as means ± SD (standard deviation). 

 

Figure 1. Centesimal Composition flowchart 

 

 

 

Standardization of the obtention process and evaluation of foam formation 

To obtain homemade chickpea aquafaba (Cicer arietinum L.), the grains were subjected to a soaking process 

for eight hours, under refrigeration (4±1oC), with deionized water, which was then discarded replaced with fresh 

water to cook the grains for 20 minutes. During the cooking stage, different proportions (in cups) of chickpea and 

water (v/v) were utilized (table 2) and the cooked grains were stored along with the cooking water for 24 hours (4±1oC). 

The best proportion was selected based on its foaming capacity and stability results.  
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For the foaming test, an initial chickpea aquafaba volume of 200 mL (using the samples cooked in different 

water proportions) was beaten in a planetary mixer (Arno, modelo Deluxe SX80, Cajamar-SP, Brazil) at maximum 

speed for 30 minutes. Afterwards, the foam obtained was transferred to a graduated beaker to measure the final 

volume. After five hours, a visual appearance analysis of the foam was performed, along with the measurement of 

the foam volume and drained liquid using a graduated beaker. The percentage of liquid drainage was determined 

by the formula described below. The same procedure was conducted with 200 mL of pasteurized egg white 

(Fleisheggs®, Ohio, USA), which was the standard sample used for comparison. The foam formation and stability 

parameters were also evaluated when refined sugar was used in the process (table 3).  

 

%LD=Vdr/Vf X 100 

Where %LD represents the percentage of liquid drainage; Vdr the volume of drained liquid after 5 hours and 

Vf the foam volume at the end of 30 minutes of beating in a planetary mixer (initial time). 

 

All the tests were performed in triplicate. Experiments were performed using different grain:water proportions, 

the addition of refined sugar, absence of soaking and absence of refrigeration of the cooked grain.  

 

Culinary applications 

Procedure for making the chocolate mousses 

Following the tests performed to determine the best conditions for foam formation, two versions of chocolate 

mousse were developed, one containing aquafaba in the composition (vegan mousse) and another containing 

pasteurized egg white (standard mousse). The mousses were prepared using three cups of aquafaba or egg white 

foam, 40g of sugar and 125g of non-dairy chocolate.  

Mousses were made by beating the aquafaba or pasteurized egg white in a planetary mixer (Arno, model 

Deluxe SX80, Cajamar-SP, Brazil), using maximum speed for 30 minutes, while the sugar was gradually added during 

the beating process. At the end of this step, the dark chocolate was melted and added to the foam obtained. The 

preparation was kept under refrigeration at 4±1oC to acquire an adequate texture.  

 

Sensory analysis: Acceptance test 

The sensory analysis of standard and vegan chocolate mousses was conducted after the approval of the Ethics 

Committee, Unicamp (UNICAMP protocol number: 3.181.067). The acceptance test was performed by 95 untrained 

volunteers tasters, who were men and women of over 18 years old that showed an interest in taking part in the 

study; all were students or employees of the School of Applied Sciences (FCA – UNICAMP),  Limeira, Sao Paulo, Brazil. 

The tests occurred during the day, in individual cabins, at room temperature (24 ± 1oC) and in the Dietetic Technique 

Laboratory of the School of Applied Sciences. After signing a consent form agreeing to participate in the study, the 

volunteers received samples containing ± 25g of standard and vegan mousses in a monadic form, coded with three 

random digits, without knowing which ingredients were part of the sample composition. Water was provided during 

the time between each tasting. The tasters evaluated the products using a 9-point structured hedonic scale,20 ranging 

from 1 (dislike extremely) to 9 (like extremely), for five different attributes (aroma, flavor, appearance, texture, and 

overall impression). On the same form, the tasters responded regarding their purchase intention for each product. 

Before starting each tasting, the volunteers received instructions from the researchers about how to perform the 
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sensory evaluation of the samples and how to complete the analysis forms. The results for each attribute for each 

sample were expressed as means ± SD (standard deviation).  

 

Statistical Analysis 

The results obtained were tabulated using Microsoft Excel software and analyzed using Graph-Pad Prism 

(version 8.4) software. After testing data for normality (Shapiro-Wilk test), variance analyses (one-way ANOVA) and 

mean comparison test (Tukey) were performed for comparing foaming capacity and stability. A variance test (one-

way ANOVA) and multiple comparisons (Dunnett) were used for the centesimal results, using the dry chickpea as 

standard reference. The Wilcoxon signed-rank test was used to analyze the results of the sensory analysis attributes. 

The significance level adopted was 5%. 

 

RESULTS AND DISCUSSION 

Centesimal composition analyses 

The composition analyses of the different samples of chickpea (Cicer arietinum L.) are presented in Table 1. 

Statistically significant difference (p<0.05) could be seen between all the nutrients compared with dry chickpea, 

signifying that cooking reduces the macronutrients of the sample. Data found in this study are in accordance with 

those presented at the International Food Composition Table of the Department of Agriculture (US).21
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Table 1. Centesimal composition of chickpea samples (CP), before and after cooking and refrigeration. Results calculated on a dry matter basis, as mean ± standard deviation (g/100g). 

Limeira, Brazil, 2020. 

 

Samples (%) Dry Chickpeas$ 
Chickpeas after 8 
hours of soaking 

Cooked Chickpeas 
Cooked and Refrigerated 

Chickpeas 
Canned Chickpea TPK# 

(grain) 
Canned Chickpea TPK 

(grain + water) 
Chickpea Water TPK 

Moisture 10.99 a±0.64 50.49 b±0.30 74.32 b±0.89 70.17 b±0.68 67.20 b±1.3 72.71 b±0.08 89.76 b±0.04 

Ashes 3.12 a±0.05 1.62 b±0.03 0.85 b±0.12 0.67 b±0.03 1.11 b±0.06 0.98 b±0.03 1.06 b±0.11 

Proteins 18.40 a±0.22 10.31 b±0.76 8.71 b±0.11 7.01 b±0.16 5.67 b±0.19 4.52 b±0.18 1.69 b±0.04 

Lipids 3.29 a±0.10 4.56 b±0.03 6.16 b±0.22 6.44 b±0.04 6.84 b±0.14 6.32 b±0.20 ---- 

Carbohydrates 64.2 33.02 9.96 15.71 19.18 15.47  

a,bDifferent letters on the same lines show significant difference (p<0.05) in comparison to dry chickpea (Dry chickpea) by Dunett test; $CP: chickpea; #TPK: canned/ Tetrapak®. 
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Buhl, Christensen and Hammershoj17 and Mustafa, Shim and Reaney5 studied aquafaba obtained from canned 

chickpeas (Cicer arietinum L.) and found 1.3% and 1.5% protein contents, respectively. The results obtained in the 

present study were similar, where aquafaba presented a protein content of 1.7%. Pasteurized egg white, used as 

standard, presented a 12.56% protein content. 

The percentage of protein solubilized in aquafaba was estimated as 3%, from the analysis of the centesimal 

composition data for chickpeas (Cicer arietinum L.), before and after cooking. Cooking legumes can modify the 

concentrations of nutrients such as soluble fiber,22 carbohydrates23 and proteins.24 Therefore, we suggest that 

protein solubilization occurred, thereby contributing to the capacity of aquafaba to form foam. However, it was not 

possible to investigate other nutrients such as carbohydrates and/or fibers, which could also contribute to this 

process. 

 

Standardization of the culinary process to obtain aquafaba 

When performing tests with different proportions of grain:water (G:W) (table 2), the proportion of 2:2 + ½ (G:W 

v/v) + 24 hours of refrigeration (±4ºC) (experiment 7) resulted in an extremely diluted aquafaba that could not form 

foam in a food mixer. The same happened when chickpeas were not soaked for 8 hours (±4ºC) (experiment 8), since 

the chickpeas were burned in the cooking process and, as a consequence, the cooking water did not form foam. 

Additionally, refrigerating the grains, along with their water after cooking, for 24 hours (4±1oC), was also found to be 

necessary for foam formation. Thus, experiment 3 was also excluded from analyses, since the lack of refrigeration 

did not provide foam formation by the aquafaba.
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Table 2. Foam formation capacities of different test samples. Limeira, Brazil, 2020. 

 

Experiment 1 2 3 4 5 6 7 8 

Chickpea and water 

proportion (v/v) 

 

2:3 2:4 2:3 SRef$ 2:3 Aç# - - 2:21/2 2:3 SRem£ 

Experiment specification 

(quantity-g) 

 

308g:612g 310g:810g 310g:612g 310g:612g 200g TPK¶ 200g Clara de ovo 308g:562g 314g:612g 
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Foam formation and stability results were used as references to standardize the culinary process to obtain 

aquafaba (Table 3). With regard to the foam formation volume, a larger volume was observed (p<0.05) for the foam 

from canned chickpeas (TPK), when compared to egg white and the remaining samples. In addition, samples with 

different water proportions and with sugar addition did not present any differences between each other (p>0.05). 

The percentage of drained liquid did not present significant difference in any of the experiments (p>0.05), when 

samples were compared with each other, with the exception of egg white, which is less stable (p<0.05) and presented 

increased drained liquid after 5 hours. Thus, the proportion of 2:3 (Grain:Water v/v – experiment 1) was chosen as 

ideal, since it formed a consistent foam more rapidly during the beating process and did not present any difference 

from TPK, when the percentage of drained liquid was compared. 

 

Table 3. Formation capacity (formed volume) and foam stability (volume and drained liquid percentage) of homemade 

aquafaba samples; aquafaba from canned/ Tetrapak® and egg white (initial volume=200mL). Limeira, Brazil, 2020. 

 

Experiments 1 2 4 5 6 

Volume of foam 

formed (mL) 
1136.70±1.18x102 a 1000.00±2x102 a 1333.30±4x102 a 2000.00 ±0.00 b 967±1.52x102 a 

Volume of drained 

liquid (mL) 
102.00±7.20 b 74.70±12.7 b 70.70±62.00 b 125.30±6.10 a 128.70±4.20 a 

Drained Liquid (%) 8.97 b 7.47 b 5.30 b 6.27 b 13.20a 

a,bDifferent letters on the same line indicate significant difference (p<0,05)  

 

Egg proteins, especially albumin, demonstrate foam formation capacity;25 due to their amphiphilic behavior, 

proteins can retain and encapsulate air, which can promote the formation and stability of whipped egg white.15 As 

such, the use of pasteurized egg white, which contains 9.8% protein, presents adequate foam formation for the 

preparation of a mousse. In contrast, the foam obtained from canned chickpeas presented a larger foam volume 

formation, differing significantly from those of the other samples (p<0.05). Since it was not possible to observe any 

difference (p>0.05) in foam formation for the 2:3 (G:W v/v) proportion, when compared to egg white, we conclude 

that this whipped aquafaba preparation presents viability for replacing whipped egg in cooking recipes. According to 

Foegeding, Luck & Davis,16 foam formation capacity in products that contain protein is improved by adding sugar. 

Accordingly, better foam stability was observed in experiment 4 (2G:3W) that evaluated sugar addition.  

These results imply that the best procedure to obtain homemade aquafaba is by soaking the grains in water 

(8hs ± 4oC), followed by cooking with 2 parts of chickpea and three parts water under pressure for 20 minutes, 

followed by refrigeration (± 4oC) for 24 hours.  

Although some studies5,17 have suggested aquafaba to be an interesting substitute for egg white, due to its 

emulsifying and foaming properties,17 and similar physicochemical properties in sponge cakes5 for example, there 

are still no studies that have used standardization parameters to obtain aquafaba in order to analyze foam formation. 
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Sensory Analysis 

The results from the mousse sensory analysis (n=95) are presented in Table 4. All samples demonstrated a 

good acceptance, since the mean of each attribute was above 7.0.26 When comparing the sensory analysis results 

from vegan and standard mousse, it is possible to observe significant differences (p<0.05) between the 

characteristics of appearance, aroma, texture, and overall impression, where the aquafaba mousse received better 

evaluations than the standard mousse. No difference (p>0.05) was found between samples with regard to their 

flavor, indicating that aquafaba can act as an egg replacer and did not interfere in the flavor of the chocolate mousse. 

With regard to the intention to buy, 85% of tasters would certainly or probably buy aquafaba mousse, while 

84% would certainly or probably buy egg white mousse, reaffirming the viability of egg white replacement by 

aquafaba. 

 

Table 4. Sensory analysis for the acceptance of chocolate mousses made with aquafaba or pasteurized egg white. Results 

are means ± standard deviation (n=95). Limeira, Brazil, 2020. 

 

 Aquafaba mousse Standard mousse p Value 

Appearance 8.19±0.89 7.72±1.23 0.0005 

Aroma 8.07±1.12 7.46±1.44 0.0023 

Flavor 7.99±1.13 8.08±1.00 0.6734 

Texture 7.97±1.23 7.19±1.48 <0.0001 

Overall impressions 8.06±0.93 7.76±0.93 0.0080 

 

Consistent with the results of this study, Damian, Huo & Serventi,27 found that the use of aquafaba from 

legumes (chickpea and dry yellow pea) in mousses did not change the results of the qualities; aroma, color, glow, 

consistency and sweetness. As such, the different types of aquafaba were suggested as interesting substitutes for 

egg white in mousses.27 It is important to note that the methodology used to obtain aquafaba (homemade or canned) 

varies between studies, explaining the challenge in comparing results. 

 

CONCLUSION  

The standardization of the aquafaba preparation and obtention process demonstrated its viability for culinary 

application as a substitution for egg white to form foam. The development of a vegan chocolate mousse proved to 

be a good alternative for the application of this vegetal culinary ingredient, and the use of aquafaba may, therefore, 

contribute to diet diversity and sustainability, since the water from cooking of the grains is reused. Finally, further 

exploration of the homemade aquafaba composition is suggested, including the determination of its bioactive 

compounds for the discovery of new application and health possibilities, as well as expanding its applicability as a 

culinary ingredient. 

 

 

 



 12 

 

Demetra. 2021;16:e55115 

REFERENCES 

 
1. Clarys P, Deliens T, Huybrechts I, Deriemaeker P, Vanaelst B, Keyzer WD, et al. Comparison of Nutritional Quality of 

the Vegan, Vegetarian, Semi-Vegetarian, Pesco-Vegetarian and Omnivorous Diet. Nutrients. 2014;(6):1318-1332. 

Doi: https://doi.org/10.3390/nu6031318. 

2. Dyett PA, Sabaté J, Haddad E, Rajaram S, Shavlik D. Vegan Lifestyle behaviours. An exploration of congruence with 

health-related beliefs and assessed health indices. Appetite. 2013;67(1):119-124. Doi: 

https://doi.org/10.1016/j.appet.2013.03.015 

3. Inteligência IBOPE. 14% da populacão se declara vegetariana. 2018. Disponível 

em:https://www.ibopeinteligencia.com/noticias-e-pesquisas/14-da-populacao-se-declara-vegetariana/. 

4. Hargreaves SM, Araújo WMC, Nakano EY, Zandonadi RP. Brazilian vegeterians diet quality markers and comparison 

with the general population: A nationwide cross-sectional study. PLoS One. 2020 may 12; 15(5). Erratum in: PLoS 

One. 2020 Jul 6; 15(7):e0235991. PMID: 32396556; PMCID: PMC7217440. Doi: 

https://doi.org/10.1371/journal.pone.0232954. 

5. Mustafa R, He Y, Shim YY, Reaney MJT. Aquafaba, wastewater from chickpea canning, function as an egg replacer in 

sponge cake. Int. J. Food Sci. Technol. 2018. Doi: https://doi.org/10.1111/ijfs.13813. 

6. Stadelman W, Schmeider H. In: Eggs and Health Promotion. (edited by Watson RR). Ames, IA: Iowa State University 

Press. 2002: 3–8. Doi: https://doi.org/10.1002/9780470376973.ch1 

7. Arozarena I, Bertholo H, Empis J, Bunger A, Sousa I. Study of the total replacement of egg by white lupine protein, 

emulsifier and xanthan gum in yellow cakes. Eur. Food Res. Technol. 2001; 213:312–316. Doi: 

https://doi.org/10.1007/s002170100391. 

8. Kohrs D, Herald TJ, Aramouni FM & Abughoush M. Evaluation of egg replacers in a yellow cake system. Emir. J. Food. 

Agric. 2010; 22:340–352. Doi: https://doi.org/10.9755/ejfa.v22i5.4822. 

9. Shao Y, Lin K, Chen Y. Batter and product quality of eggless cakes made of different types of flours and gums. J. 

Food Process. Preserv. 2015; 39: 2959–2968. Doi: https://doi.org/10.1111/jfpp.12547. 

10. Sharif HR, Williams PA, Sharif MK, Abbas S, Majeed H, Massamba KG, et al. Current progress in the utilization of 

native and modified legume proteins as emulsifiers and encapsulants - A review. Food Hydrocoll. 2017 Mar; 76: 2-

16 Doi: https://doi.org/10.1016/j.foodhyd.2017.01.002. 

11. Food and Agriculture Organization of the United Nations (FAO). Food loss analysis: causes and solutions. Case 

study on the chickpea value chain in the Republic of India. Rome, 2018. ISBN 978-92-5-130669-7 

12. Sánchez-Vioque R, Clemente A, Vioque J, Bautista J, Millán F. Protein Isolates from Chickpea (Cicer arietinum L.): 

Chemical Composition, Functional Properties and Protein Characterization. Food Chem. 1999; 64; 237-243. Doi: 

https://doi.org/10.1016/S0308-8146(98)00133-2. 

13. Meurer MC, Souza DD, Marczak LDF. Effects of ultrasound on technological properties of chickpea cooking water 

(aquafaba). J. Food Eng. 2020 Jan; 265. Doi: https://doi.org/10.1016/j.jfoodeng.2019.109688 

14. Green AJ, Littlejohn KA, Hooley P, Cox PW. Formation and stability of food foams and aerated emulsions: 

Hydrophobins as novel functional ingredients. Curr. Opin. Colloid Interface Sci. 2013 Aug; 18(4): 292-301. Doi: 

https://doi.org/10.1016/j.cocis.2013.04.008 

15.  Alleoni, ACC. Albumen protein and functional properties of gelation and foaming. Sci. Agric. (Piracicaba, Brazil). 

2006 May/Jun; 63(3): 291-298. Doi: https://doi.org/10.1590/S0103-90162006000300013  

16. Foegeding EA, Luck PJ, Davis JP. Factors determining the physical properties of protein foams. Food Hydrocoll. 

2006; Mar/May; 20(2-3): 294-292. Doi: https://doi.org/10.1016/j.foodhyd.2005.03.014 

https://doi.org/10.3390/nu6031318
https://doi.org/10.1016/j.appet.2013.03.015
https://www.ibopeinteligencia.com/noticias-e-pesquisas/14-da-populacao-se-declara-vegetariana/
https://doi.org/10.1371/journal.pone.0232954
https://doi.org/10.1111/ijfs.13813
https://doi.org/10.1002/9780470376973.ch1
https://doi.org/10.1007/s002170100391
https://doi.org/10.9755/ejfa.v22i5.4822
https://doi.org/10.1111/jfpp.12547
https://doi.org/10.1016/j.foodhyd.2017.01.002
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.jfoodeng.2019.109688
https://doi.org/10.1016/j.cocis.2013.04.008


 
Aquafaba: Use and chemical characterization 13 

 

Demetra. 2021;16:e55115 

17. Buhl TF, Christensen CH, Hammershoj M. Aquafaba as an egg white substitute in food foams and emulsions: 

Protein composition and functional behavior. Food Hydrocoll. 2019; 96:354-364. Doi: 

https://doi.org/10.1016/j.foodhyd.2019.05.041 

18. Association of Official Analytical Chemists. Official methods of analysis of AOAC international. 16th Edn. AOAC 

International, Washington, DC, 1141p, 1995. ISBN 0935584544 

19. Brasil. Resolução RDC n.360, de 23 de dezembro de 2003. A Diretoria Colegiada da ANVISA/MS aprova o 

regulamento técnico sobre rotulagem nutricional de alimentos embalados. Diário Oficial da União. 2003 26 dez; 

(251):33; Seção 1. 

20. Lim J. Hedonic scaling: A review of methods and theory. Food Qual. Prefer. 2011 Dec; 22(8):733-747. Doi: 

http://doi.org/10.1016/j.foodqual.2011.05.008. 

21. Department of Agriculture (US). Agricultural Research Service. United States Department of Agriculture. FoodData 

Central, 2019. Disponível em fdc.nal.usda.gov. 

22. Rehman Z-U, Shah WH. Domestic processing effects on some insoluble dietary fibre components of various food 

legumes. Food Chem. 2004; 87(4): 613-7. doi: https://doi.org/10.1016/j.foodchem.2004.01.012. 

23. Ferreira ACP, Canniatti-Brazaca SG, Arthur V. Alterações químicas e nutricionais do grão-de-bico (Cicer arietinum L.) 

cru e irradiado e submetido à cocção. Ciênc. Tecnol. Aliment. 2006 Jan/Mar; 26(1). doi: 

https://doi.org/10.1590/S0101-20612006000100014. 

24. Silva MO, Brigide P, Canniatti-Brazaca SG. Composição de cultivares de feijão comum. Alim. Nutr. = Braz. J. Food 

Nutr. 2013 Jul/Set; 24(3): 339-346. ISSN 2179-4448 on line.  

25. Lomakina K, Miková K. A study of the factors affecting the foaming properties of egg white – a review. Czech J. Food 

Sci. 2006; 24(3): 110-118. Doi: https://doi.org/10.17221/3305-cjfs 

26.  Everitt M. Consumer-Targeted Sensory Quality. Global Issues in Food Science and Technology. 2009; 117-128. Doi: 

https://doi.org/10.1016/B978-0-12-374124-0.00008-9. 

27. Damian JJ, Huo S, Serventi L. Phytochemical contente and emulsifying ability of pulses cooking water. Eur Food Res 

Technol. 2018, 244, 1647-1655. Doi: https://doi.org/10.1007/s00217-018-3077-5. 

 

Contributors 

Capitani CD participated in study conception, design, review and final approval. 

Zaminelli CX and Landert MD participated equally in study conception and design, analysis, and interpretation. 

Conflict of Interests: The authors declare no conflict of interests. 

 

Received: October 7, 2020 

Accepted: March 16, 2021 

 

 

https://doi.org/10.1016/j.foodhyd.2019.05.041
https://doi.org/10.1016/j.foodqual.2011.05.008
http://fdc.nal.usda.gov/
https://doi.org/10.17221/3305-cjfs
https://doi.org/10.1016/B978-0-12-374124-0.00008-9
https://doi.org/10.1007/s00217-018-3077-5

