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Waste generated from the agro-food industry represents a concerning environmental, social and economic issue.
The Food and Agriculture Organization of the United Nations defines food waste as all food that decreases in
guantity or quality to the extent that it is thrown out by food service providers and consumers. The optimization of
agro-food waste as an ingredient will help in the development and innovation of food products to generate

functional food and beverages to prevent and treat several diseases in consumers.

food waste agro-food industry functional beverages

| 1. Fruit and Vegetable Waste

Fruits and vegetables are edible parts of plants. They are essential components of the human diet because they
are a great source of vitamins, minerals and fiber L2, The FAO (2018) estimates that the global production of
fruits and vegetables is currently 868 Mt and 1089 Mt, respectively. However, their production has been increasing
due to population growth and changes in dietary habits. Fruit production is led by bananas, citrus, melons, apples,
pears and grapes, and the most produced vegetables are tomatoes, onions, garlic, cabbages, cauliflower,

brassicas, cucumbers, pickles, carrots and turnips (Figure 1) [2(814],

Tomatoes

Banana 182 Mt
155 Mt
Grapes ] Citrus Carrot, turnip ] jons,
¢ Onions, garlic, leck
PN 152 Mt 40 Mt \ . garlic,
f / 133 Mt
\ Watermelon,
Apple, pear, / don / w \ . i
Quince .";‘1]‘\"1'. Cucumber, pickle c"bb‘l':r';:‘:":"o“""
111 Mt CLOBAL&(;:ZUCI’ION A 75 Mt CLOBAL PRODUCTION e

1,089 Mt
Figure 1. Global production of fruits and vegetables.

Unfortunately, half of the worldwide fruit and vegetable production ends up as waste, generating environmental
problems because these materials are naturally susceptible to microbiological degradation BB, The juice industry
is the major generator of vegetable waste (8. Fruit and vegetable waste (FVW) comprises the inedible parts of
food, i.e., the outer layers and extremities of fruits and vegetables that are removed during processing, mainly by

peeling and pressing. These parts are discarded during collection, handling, transportation, and processing I,
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Utilizing fruit and vegetable waste represents a great opportunity to obtain vitamins, minerals, fiber, oils, dye and
bioactive compounds that could be included in the human diet B2, However, its valorization for the recovery of
valuable components is limited. In this sense, industry and the research community have been working together to
transform fruit waste into high-value-added products (2%, There are some research studies where fruit waste was
used as an ingredient in the production of different beverages, showing its important functionality (Table 1) [21112]
(13)14]115]  Some of the functionalities in beverages produced from FVW are related to the presence of bioactive
compounds such as polyphenols present in fruit peel L8ILAUSIIN0121] seeds 192122 or the final product of fruit
processing [281241125][26] | yegetables, the pomace and peel are the main sources of bioactive compounds 2I27128]
(29)30181[32] They result in excellent antioxidant activity, by radical inhibitions such as DPPH (2,2-Diphenyl-1-
picrylhydrazyl), ABTS (2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)), and anti-inflammatory activity [,
Additionally, the antimicrobial activity is related to the presence of bioactive compounds in FVW. This activity
increases during the storage of beverages, maintaining their physiochemical (lower sedimentation and better
viscosity and color) and nutritional properties (high concentration of vitamins and minerals). FVW is rich in fiber,
which helps to increase satiety, control the glycemic index, reduce the risk of heart diseases, alleviate constipation
and reduce the risk of metabolic syndromes and diabetes. Moreover, it can increase the viscosity and stability of

tea, juice and refreshing and other types of beverages [241[321[36][37](38][39]

Table 1. Fruit and vegetable waste used in functional beverages.

Type of . . .
Beverage Waste Food Ingredient Functionality Reference
Apple—peach Lemon peel Antioxidant and antlmlcroblal capacity increased [6]
(polyphenols) during storage
Refreshing Sea buckthorn waste Antioxidant, antimicrobial and nutritional [13]
beverage (phenolic compounds) functionality
Pomegranate peel Increased antioxidant and bio-accessibility capacity 7]
Tea . .
(flavonoids and tannins) of polyphenols
Melon seeds DPPH radical inhibition, antimicrobial activity
Energy drink (flavonoids and phenolic against Staphylococcus aureus, E. coli, Bacillus [10]
acids) cereus and Aspergillus niger
Coffee type Zalgca seeds Antioxidant activity ano! diuretic effect on white [11]
(flavonoid compounds) male Wistar rats
Juice Dragon fruit peel Inhibition of free radicals [l
(polyphenol compounds)
Cacao processing waste . - .
lced tea (phenolic compounds and Antioxidant actl\?ct)y :rr:i(lgood nutritional [14]
dietary fiber) prop
Juice Orange and pomegranate Antioxidant and antimicrobial activity increased [12]
peel during storage
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Type of . . .
Beverage Waste Food Ingredient Functionality Reference
(polyphenol compounds)
Grape pomace
Infusion (phenolic acids and Antioxidant and anti-inflammatory activity 23]
flavonoids)
Unripe grapes e . ) .
Verjuice (organic acids and Antimicrobial agent .agal.nst E. coli, L. 26]
. monocytogenes, S. typhimurium and S. aureus
phenolic compounds)
Carrot pomace
Juice BAICHESS Rich in polyphenolics, low sedimentation (28]
(B-carotene, polyphenol
compounds)
Lettuce, courgette, carrot,
Isotonic spinach . . . 6]
beverage (fiber, protein and Good physicochemical properties
minerals)
Cauliflower by-product
Juice powder Antioxidant, enhances the nutritional value [29]
(flavonoid compounds)
Pumpkin
Juice (vitamin C, niacin and High detoxification and antioxidant properties (8]
carotene)
Juice Broccoli pomace Antioxidant, higher content of soluble [30]
(polyphenol content) carbohydrates (lower fiber content) and proteins
. Beetroot : High amount of all minerals, enhances the [31]
Juice (phenolic and flavonoid , o .
beverage'’s taste, flavor and antioxidant capacity
compounds)
. Swee_t potatq . High levels of bioactive compounds with [40]
Juice (anthocyanins, gallic acid, . .
. antioxidant capacity
catechin, tryptophan)
Juice Eggplant peel Antioxidant capacity against free radicals (ABTS [34]
(anthocyanins) and DPPH)
Juice Pr_lckly pear pee!s Antimicrobial activity during storage 321
(pectic polysaccharides)
Juice Tomato waste Antioxidant capacity against free radicals 139

(lycopene)

In 2019, world milk production was estimated to be about 852 Mt, and in 2020, the production was 906 Mt. This
production is expected to grow 1.7% per year, reaching 1020 Mt by 2030 (FAO 2021). For 2020, the regions with
higher milk production were Asia (367 Mt), Europe (225 Mt) and North America (109 Mt), followed by South
America, Oceania, Central America and the Caribbean (Figure 2). The principal types of milk produced globally are
cow (81.0%), buffalo (15%) and goat, sheep and camel (4.0% combined) #9411,
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Figure 2. Global milk production and principal types of milk consumed and processed around the world 41,

Milk should be processed almost immediately after milking, and it can only be stored for a few days 9. The
majority of dairy products are consumed in fresh, unprocessed or slightly processed (pasteurized or fermented)
forms. The main processed dairy products produced around the world are butter (9.3 Mt), cheese (1.8 Mt), whole
milk powder (2.7 Mt) and skim milk powder (2.5 Mt). The waste derived from dairy products is around 29 Mt per
year, generating an important environmental problem (421431 Dairy waste can be classified as wastewater or solid

waste [44],

Solid waste: The dairy industry produces around 200-350 kg of sludge for every 500,000 L of milk processed.
Sludge contains degradable organic and non-biodegradable solid matter. The amount of sludge produced

increases with an increase in wastewater 4211431,

Wastewater: The dairy industry produces 1-3 L of wastewater for every liter of milk produced. It contains a high

concentration of organic components such as carbohydrates (lactose), protein, minerals and fats 431461,

Milk whey is the main by-product of the dairy industry, produced during cheese and casein manufacturing; for every
10 L of milk, 1 kg of cheese and 9 L of milk whey are generated 49, Milk whey represents an important pollution
problem because of its biochemical oxygen demand (BOD) and chemical oxygen demand (COD) in the range of 1—
10 g/L and 0.3-5.9 g/L, respectively 4247 Whey is a yellowish-to-greenish clear liquid obtained after milk
coagulation during the cheese-making process. Whey represents about 85-95% of the milk volume and contains

over 55% of milk nutrients such as minerals, proteins and lactose. Although milk whey is considered a waste
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product, the literature supports that milk whey has relevant nutritional and functional properties that make it suitable
for use in functional foods [481(491[50][51]

Table 2 presents fermented beverages produced by dairy waste, mainly whey obtained from different types of
cheese production such as Oaxaca, Ricotta and Chhena. Whey can be used in liquid form 525354l or a5 a
functional ingredient in powder form B2IBSIEY Whey beverages show functional activities such as antioxidant,
antibacterial and cytomodulatory properties and also inhibit angiotensin-converting enzymes (ACE). The nutritional

value of beverages produced using whey is higher; hence, they have good acceptance among consumers 28591601
(6],

Table 2. Functional beverage processing from dairy waste.

Type of Waste Food . .
Beverage Ingredient Functionality Reference
Fermented drink Whey from Oaxgca High bioavailability, nutrltlphal value and antioxidant 62]
cheese production activity

High concentration of phenolic content; improvement in

Soursop whe o . . o
P y Powder whey the antioxidant and antihypertensive activities; [59]

beverage reduction in undesired minerals
Sport beverage Liquid whey Increase in protein and handgrip strength [69]
Sport beverage Ricotta cheese Increase in volatile orgamg (?ompounds; antimicrobial [54]
whey activity
Fruit beverage Powder whey Ant|ox!da.nt. act|V|ty,_A_\CE (ang|oten5|r_1-con\/_ert!ng_ [57]
enzyme) inhibitory activity and a-glucosidase inhibition
Fermented milk Powder whe Antioxidative, antibacterial, immune and [56]
beverage y cytomodulatory properties; ACE inhibition
e Liquid whey Inhibition activity on the viability of prostate cancer cells [61]
beverages
Fermented
probiotic Chhena cheese Functional and nutritional qualities [55]
whey
beverage
Vegetable Liquid whey Higher antioxidant actI|V|ty and_conte_r_n of phenolic 63]
beverage compounds, flavonoids and lipophilic pigments
Fermented Powder whey Antioxidant and ant|m|crop|§1I activity; ACE inhibitory (58]
beverage activity

| 3. Cereal Waste
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Cereal consumption provides more than 56% of human energy due to its carbohydrates, especially starch, and
makes up 50% of the protein consumed worldwide 3], Cereals are also rich in protein, vitamins and fiber. They
also contain a small proportion of minerals (K, P, Mg, Ca and Fe) and unsaturated fatty acids 46366 The main
cereals produced and consumed in the human diet are corn, wheat, rice, barley, oats, sorghum and rye (Figure 3).
Cereal processing is one of the most important industries in the agro-food sector because cereal food products
cover over 20% of the daily diet [67168] Cereal products are obtained by dry milling (wheat and rye), pearling (rice,
oat, barley), wet milling (corn, wheat) and malting (barley, corn, wheat). This processing can generate solid waste
(corn pericarp, corn grits, brewer’s spent grain, lignocellulosic biomass and baking industry waste) and liquid waste
(milling waste water, parboiled rice effluent, corn steep liquor, bakery and tortilla wastewater) 679 | ignocellulosic
biomass is particularly suitable as a low-cost carbon substrate for solid-state fermentation 8!, The composition of
waste generated in the cereal industry depends on the raw material processed and its operating conditions [421(68]
(69 Cereal waste can be used as a low-cost material to extract value-added compounds that have potential health
benefits (antioxidant, anti-inflammatory, regulation of hormones, enhancement of the immune system), for

example, polyphenols used in nutraceuticals, dietary supplements and functional food formulations 6874,

Corn
Wheat
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Sorghum

Rye

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Figure 3. Global cereal production 2020-2021 72,

The main objective of waste management in the cereal industry is to improve resource efficiency while protecting
the environment. The techniques used for waste treatment modify their physical, chemical or biological

characteristics to reduce their toxicity and/or volume and make the waste safer for disposal ZIZ2I74],

Today, many by-products derived from cereal processing have reached the market as dietary supplements or
ingredients in fermented functional beverages 2. Fermentation is a cheap biotechnological process used
worldwide and is also one of the oldest processes used for food preservation and the elaboration of food products
as beverages from various cereals worldwide 87778l This process uses enzymes and microorganisms (lactic
acid bacteria, yeasts and molds) to trigger acidification, proteolysis and/or amino acid conversions to obtain

products with desirable characteristics linked to texture, taste and odor and to extend the shelf life of beverages 2
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(89 Fermented beverages are an optimum vehicle to transport nutrients (dietary fiber, vitamins, fatty acids,
probiotics and minerals) and bioactive compounds (phytochemicals, phytoestrogens, phenolic compounds,
flavonoids, carotenoids, etc.) into the body [LAIZ8IBY  Fermented functional beverages are suitable for consumption
by vegetarians, vegans and lactose-intolerant consumers. Additionally, they have an economic impact on poor
diets and the potential to reduce adverse health effects by acting as antioxidant and anti-inflammatory agents,
regulating hormones, enhancing the immune system, etc. 7821831 Beverages produced from cereal waste from
sorghum, barley, corn, barnyard millet, oats, wheat, rice, rye or quinoa are often high in soluble fiber, which helps to
reduce the glycemic index by slowing down digestion and absorption B4, Phenolic compounds have antioxidant
potential and scavenge harmful free radicals in the body, reducing oxidative stress [BIEEIE7IB8IBI They also show

antihypertensive, nutritional and physiochemical properties that promote physicochemical and functional properties
(89][901[91][92][93] (Table 3).

Table 3. Functional beverages with cereal waste as an ingredient.

Type of . . .
Beverage Waste Food Ingredient Functionality Reference
Fermented Blue corn .and black beans Antidiabetic and antihypertensive activity (8]
beverage (phenolic compounds)
Alcoholic . MI"?t pran . Antioxidant activity related to the high [93]
beverage (vanillic, syringic, coumaric olvohenol content
9 and ferulic acids) POlyp
Fermented Quinoa flour Antioxidant activity, antihypertensive potential [94]
beverage (phenolic compounds) and sensorial acceptability
Juice Sorghum Stalk Reduced oxidative stress and no changes in [86]
(phenolic compounds) sensory properties
Fermented Malted barley Good physicochemical and antimicrobial [91]
beverage (peptides) properties
Multigrain Barnyard, foxtail kodo Prebiotic activity, low Gl (glycemic index), [85]
beverage (phenolic compounds) high antioxidant activity in beverage
Fermented Rice bran Higher sensory acceptance, best shelf life [92]
beverages (protein and dietary fiber) and nutritional value
Tea Cgrn tassel Antioxidant and high bioactivity [87]
(phenolic compounds)
Mulugrqm Multigrain (oats,.barley, Antioxidant activity, excellent nutritional value, [90]
probiotic buckwheat, rice) .
. great stability
beverage (phenolic compounds)

| 4. Fish Processing Waste
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Almost 214 Mt of fish was processed in 2020, with its production expected to decrease to 202 Mt by 2030 241,
Around 27% of the total catch of fish is lost or unutilized for consumption due to spoilage or deficient management
and storage problems 22281, Around 65% of the total fish production is converted into waste. The term “fish waste”
(FW) refers to the whole fish when it is damaged. It includes heads (9—12%), bones (9-15%), viscera (12—-18%),
muscle trimmings (15-20%), skin and fins (1-3%) and scales 2128 (Figure 4). Traditionally, FW is used in animal
feed and fertilizer or is discarded in landfills, causing environmental problems, damage to the marine ecosystem
and the generation of unpleasant odors 210101 F\w contains approximately 58% protein, 19% fat and minerals.
Additionally, approximately 22% of its content is made up of the fatty acids palmitic acid and oleic acid. FW is an
important source of by-products (proteins and amino acids, collagen and gelatin, oil and several enzymes) used in
several fields and the food industry a functional ingredients [101I102]i103][104] 5ome studies have demonstrated the
use of by-products obtained from FW in beverages with functional properties such as antioxidants against
superoxide, ABTS and DPPH radicals and antimicrobial activity [L93I[108I107] |t hossesses great physicochemical
and nutritional properties [102105][108][109][110] - Fynctional beverages with FW (gelatin and collagen) have been
demonstrated to help increase skin hydration, brightness and texture and to decrease the appearance of crow’s
feet wrinkles, pores and spots [111I112]113] (Taple 4).

Scales Bones

Figure 4. Fish parts that are considered waste [221[971[98]

Table 4. Beverages obtained from fish waste.

Type of Beverage V:’:::g d'?ggf Functionality Reference
. Collagen Increased nutritional properties, higher 105
LA (fish) bioavailability and antioxidant capacity (ABTS)
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Type of Beverage

Probiotic dairy
beverage

Fruit beverage

Sparkling water

Fruit juice

Apple juice and djulis
extract

Apple juice

Non-alcoholic rose—
apple beverage

Dairy beverage

Omega-3 beverage
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Collagen
(donated by
industry)

Functionality

Good physicochemical and microbiological
parameters during storage

Increase in collagen synthesis and improvement
in protein folding

Antibacterial properties and antioxidant activity
against superoxide and the DPPH radical

Good nutritional and physicochemical properties

Improved skin moisture and elasticity

Improved skin hydration, brightness, texture

Antioxidant properties

Good organoleptic, physicochemical and
microbial properties

Improved wound healing rate

Recommendations: A Systematic Review. Nutrients 2020, 12, 1558.

Reference

114

113

106

102

108

112

107

109

111

Kalmpourtzidou, A.; Eilander, A.; Talsma, E.F. Global Vegetable Intake and Supply Compared to

. FAO. International Year of Fruits and Vegetables; Food and Agriculture Organization of the United
Nations: Rome, Italy, 2021.

. Coman, V,; Teleky, B.-E.; Mitrea, L.; Martau, G.A.; Szabo, K.; Calinoiu, L.-F.; Vodnar, D.C. Chapter
Five-Bioactive potential of fruit and vegetable wastes. In Advances in Food and Nutrition
Research; Toldra, F., Ed.; Academic Press: Cambridge, MA, USA, 2020; Volume 91, pp. 157-225.

. De Laurentiis, V.; Corrado, S.; Sala, S. Quantifying household waste of fresh fruit and vegetables
in the EU. Waste Manag. 2018, 77, 238-251.

. Ferreira, M.S.L.; Santos, M.C.P.; Moro, T.M.A.; Basto, G.J.; Andrade, R.M.S.; Goncalves,
E.C.B.A. Formulation and characterization of functional foods based on fruit and vegetable
residue flour. J. Food Sci. Technol. 2015, 52, 822—-830.

https://encyclopedia.pub/entry/43136

9/18



Agro-Food Waste as Ingredient in Functional Beverages | Encyclopedia.pub

10.

11.

12.

13.

14.

15.

16.

17.

. Morais, D.R.; Rotta, E.M.; Sargi, S.C.; Schmidt, E.M.; Bonafe, E.G.; Eberlin, M.N.; Sawaya,

A.C.H.F,; Visentainer, J.V. Antioxidant activity, phenolics and UPLC—-ESI(-)-MS of extracts from
different tropical fruits parts and processed peels. Food Res. Int. 2015, 77, 392-399.

. Jiménez-Moreno, N.; Esparza, |.; Bimbela, F.; Gandia, L.M.; Ancin-Azpilicueta, C. Valorization of

selected fruit and vegetable wastes as bioactive compounds: Opportunities and challenges. Crit.
Rev. Environ. Sci. Technol. 2020, 50, 2061-2108.

. Pop, C.; Suharoschi, R.; Pop, O.L. Dietary fiber and prebiotic compounds in fruits and vegetables

food waste. Sustainability 2021, 13, 7219.

. Silva, M.A.; Albuquerque, T.G.; Alves, R.C.; Oliveira, M.B.P.; Costa, H.S. Melon (Cucumis melo L.)

by-products: Potential food ingredients for novel functional foods? Trends Food Sci. Technol.
2020, 98, 181-189.

Kringel, D.H.; Dias, A.R.G.; Zavareze, E.D.R.; Gandra, E.A. Fruit wastes as promising sources of
starch: Extraction, properties, and applications. Starch-Starke 2020, 72, 1900200.

Ruiz Rodriguez, L.G.; Zamora Gasga, V.M.; Pescuma, M.; Van Nieuwenhove, C.; Mozzi, F;
Sanchez Burgos, J.A. Fruits and fruit by-products as sources of bioactive compounds. Benefits
and trends of lactic acid fermentation in the development of novel fruit-based functional
beverages. Food Res. Int. 2021, 140, 109854.

Fierascu, R.C.; Sieniawska, E.; Ortan, A.; Fierascu, |.; Xiao, J. Fruits by-products—A source of
valuable active principles. A short review. Front. Bioeng. Biotechnol. 2020, 8, 319.

Das, A.B.; Goud, V.V.; Das, C. 9-Phenolic Compounds as Functional Ingredients in Beverages. In
Value-Added Ingredients and Enrichments of Beverages; Grumezescu, A.M., Holban, A.M., Eds.;
Academic Press: Cambridge, MA, USA, 2019; pp. 285-323.

Kasapoglu, K.N.; Daskaya-Dikmen, C.; Yavuz-Diizgiin, M.; Karaca, A.C.; Ozcelik, B. 3-
Enrichment of Beverages with Health Beneficial Ingredients. In Value-Added Ingredients and
Enrichments of Beverages; Grumezescu, A.M., Holban, A.M., Eds.; Academic Press: Cambridge,
MA, USA, 2019; pp. 63—-99.

Tomke, P.D.; Rathod, V.K. 1-Additionally Added Ingredients and Enrichment of Beverages: An
Overview. In Value-Added Ingredients and Enrichments of Beverages; Grumezescu, A.M.,
Holban, A.M., Eds.; Academic Press: Cambridge, MA, USA, 2019; pp. 1-35.

Nawaz, R.; Safdar, N.; Ainee, A.; jabbar, S. Development and storage stability studies of
functional fruit drink supplemented with polyphenols extracted from lemon peels. J. Food Process.
Preserv. 2021, 45, e15268.

Dundar, A.N.; Uzuner, K.; Parlak, M.E.; Sahin, O.l.; Saricaoglu, F.T.; Simsek, S. Enhanced
Functionality and Bio-Accessibility of Composite Pomegranate Peel Extract-Enriched “Boba
Balls”. Foods 2022, 11, 3785.

https://encyclopedia.pub/entry/43136 10/18



Agro-Food Waste as Ingredient in Functional Beverages | Encyclopedia.pub

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Suryaningsih, S.; Muslim, B.; Djali, M. The antioxidant activity of Roselle and dragon fruit peel
functional drink in free radical inhibition. J. Phys. Conf. Ser. 2021, 1836, 0120609.

Selahvarzi, A.; Sanjabi, M.R.; Ramezan, Y.; Mirsaeedghazi, H.; Azarikia, F.; Abedinia, A.
Evaluation of physicochemical, functional, and antimicrobial properties of a functional energy
drink produced from agricultural wastes of melon seed powder and tea stalk caffeine. J. Food
Process. Preserv. 2021, 45, e15726.

Trigo, J.P.; Alexandre, E.M.; Silva, S.; Costa, E.; Saraiva, J.A.; Pintado, M. Study of viability of
high pressure extract from pomegranate peel to improve carrot juice characteristics. Food Funct.
2020, 11, 3410-34109.

Arief, R.; Asnawi, R. The use of Zalacca seeds and its potential analysis as functional beverage.
In Proceedings of the IOP Conference Series: Earth and Environmental Science, Surakarta,
Indonesia, 27 May 2021; p. 012042.

Selahvarzi, A.; Ramezan, Y.; Sanjabi, M.R.; Mirsaeedghazi, H.; Azarikia, F.; Abedinia, A.
Investigation of antimicrobial activity of orange and pomegranate peels extracts and their use as a
natural preservative in a functional beverage. J. Food Meas. Charact. 2021, 15, 5683-5694.

Gatlan, A.M.; Gutt, G.; Naghiu, A. Capitalization of sea buckthorn waste by fermentation:
Optimization of industrial process of obtaining a novel refreshing drink. J. Food Process. Preserv.
2020, 44, e14565.

Dos Anjos Lopes, S.M.; Martins, M.V.; de Souza, V.B.; Tulini, F.L. Evaluation of the Nutritional
Composition of Cocoa Bean Shell Waste (Theobroma cacao) and Application in the Production of
a Phenolic-rich Iced Tea. J. Culin. Sci. Technol. 2021, 1-11.

Spizzirri, U.G.; Carullo, G.; Aiello, F.; Paolino, D.; Restuccia, D. Valorisation of olive oil pomace
extracts for a functional pear beverage formulation. Int. J. Food Sci. Technol. 2021, 56, 5497—
5505.

Fia, G.; Bucalossi, G.; Proserpio, C.; Vincenzi, S. Unripe grapes: An overview of the composition,
traditional and innovative applications, and extraction methods of a promising waste of viticulture.
Aust. J. Grape Wine Res. 2022, 28, 8—26.

Stoll, T.; Schweiggert, U.; Schieber, A.; Carle, R. Application of hydrolyzed carrot pomace as a
functional food ingredient to beverages. J. Food Agric. Environ. 2003, 1, 88-92.

Palomo, |.; Concha-Meyer, A.; Lutz, M.; Said, M.; Saez, B.; Vasquez, A.; Fuentes, E. Chemical
characterization and antiplatelet potential of bioactive extract from tomato pomace (byproduct of
tomato paste). Nutrients 2019, 11, 456.

Shi, M.; Hlaing, M.M.; Ying, D.; Ye, J.; Sanguansri, L.; Augustin, M.A. New food ingredients from
broccoli by-products: Physical, chemical and technological properties. Int. J. Food Sci. Technol.
2019, 54, 1423-1432.

https://encyclopedia.pub/entry/43136 11/18



Agro-Food Waste as Ingredient in Functional Beverages | Encyclopedia.pub

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

Abdo, E.; EI-Sohaimy, S.; Shaltout, O.; Abdalla, A.; Zeitoun, A. Nutritional Evaluation of Beetroots
(Beta vulgaris L.) and Its Potential Application in a Functional Beverage. Plants 2020, 9, 1752.

Alvarez, S.A.; Rocha-Guzman, N.E.; Moreno-Jiménez, M.R.; Gallegos-Infante, J.A.; Pérez-
Martinez, J.D.; Rosas-Flores, W. Functional fermented beverage made with apple, tibicos, and
pectic polysaccharides from prickly pear (Opuntia ficus-indica L. Mill) peels. J. Food Process.
Preserv. 2021, 45, e15745.

Zhang, Y.; Deng, Z.; Li, H.; Zheng, L.; Liu, R.; Zhang, B. Degradation Kinetics of Anthocyanins
from Purple Eggplant in a Fortified Food Model System during Microwave and Frying Treatments.
J. Agric. Food Chem. 2020, 68, 11817-11828.

Gerardi, C.; D'amico, L.; Migoni, D.; Santino, A.; Salomone, A.; Carluccio, M.A.; Giovinazzo, G.
Strategies for Reuse of Skins Separated from Grape Pomace as Ingredient of Functional
Beverages. Front. Bioeng. Biotechnol. 2020, 8, 645.

Dalal, N.; Phogat, N.; Bisht, V.; Dhakar, U. Potential of fruit and vegetable waste as a source of
pectin. Int. J. Chem. Stud. 2020, 8, 3085-3090.

Hussain, S.; Jéudu, I.; Bhat, R. Dietary fiber from underutilized plant resources—A positive
approach for valorization of fruit and vegetable wastes. Sustainability 2020, 12, 5401.

Dhingra, D.; Michael, M.; Rajput, H.; Patil, R.T. Dietary fibre in foods: A review. J. Food Sci.
Technol. 2012, 49, 255-266.

Limareva, N.; Donchenko, L.; Malaknov, V.; Semenova, E. Functional beverages containing pectin
from different raw material. In Proceedings of the IOP Conference Series: Earth and
Environmental Science, Moscow, Russia, 27 May—6 June 2019; p. 012013.

Kumar, S.; Rawson, A.; Kumar, A.; CK, S.; Vignesh, S.; Venkatachalapathy, N. Lycopene
extraction from industrial tomato processing waste using emerging technologies, and its
application in enriched beverage development. Int. J. Food Sci. Technol. 2021, 58, 2141-2150.

Basilio, L.S.P.; Vanz Borges, C.; Minatel, I.0O.; Vargas, P.F.; Tecchio, M.A.; Vianello, F.; Lima,
G.P.P. New beverage based on grapes and purple-fleshed sweet potatoes: Use of non-standard
tubers. Food Biosci. 2022, 47, 101626.

FAO. Dairy Market Review; Food and Agriculture Organization of the United Nations: Rome, Italy,
2021.

FAO. Food Outlook; Food and Agriculture Organization of the United Nations: Rome, Italy, 2022.

Usmani, Z.; Sharma, M.; Gaffey, J.; Sharma, M.; Dewhurst, R.J.; Moreau, B.; Newbold, J.; Clark,
W.; Thakur, V.K.; Gupta, V.K. Valorization of dairy waste and by-products through microbial
bioprocesses. Bioresour. Technol. 2022, 346, 126444.

https://encyclopedia.pub/entry/43136 12/18



Agro-Food Waste as Ingredient in Functional Beverages | Encyclopedia.pub

43.

44.

45.

46.

47.

48.

49.

50.
51.

52.

53.

54.

55.

Ahmad, T.; Aadil, R.M.; Ahmed, H.; Rahman, U.U.; Soares, B.C.V.; Souza, S.L.Q.; Pimentel, T.C.;
Scudino, H.; Guimaraes, J.T.; Esmerino, E.A.; et al. Treatment and utilization of dairy industrial
waste: A review. Trends Food Sci. Technol. 2019, 88, 361-372.

Adesra, A.; Srivastava, V.K.; Varjani, S. Valorization of Dairy Wastes: Integrative Approaches for
Value Added Products. Indian J. Microbiol. 2021, 61, 270-278.

Jayashree, C.; Janshi, G.; Yeom, |.; Kumar, S.A.; Banu, J.R. Effect of low temperature thermo-
chemical pretreatment of dairy waste activated sludge on the performance of microbial fuel cell.
Int. J. Electrochem. Sci. 2014, 9, 5732-5742.

Kwapinska, M.; Horvat, A.; Liu, Y.; Leahy, J.J. Pilot Scale Pyrolysis of Activated Sludge Waste
from Milk Processing Factory. Waste Biomass Valorization 2020, 11, 2887-2903.

Bella, K.; Rao, P.V. Anaerobic digestion of dairy wastewater: Effect of different parameters and co-
digestion options—A review. Biomass Convers. Biorefinery 2023, 13, 2527-2552.

Ahmad, M.; Ritzoulis, C.; Pan, W.; Chen, J. Chemical physics of whey protein isolate in the
presence of mucin: From macromolecular interactions to functionality. Int. J. Biol. Macromol.
2020, 143, 573-581.

Ledn-Lépez, A.; Pérez-Marroquin, X.A.; Estrada-Fernandez, A.G.; Campos-Lozada, G.; Morales-
Pefialoza, A.; Campos-Montiel, R.G.; Aguirre-Alvarez, G. Milk Whey Hydrolysates as High Value-
Added Natural Polymers: Functional Properties and Applications. Polymers 2022, 14, 1258.

Smithers, G.W. Whey and whey proteins—From ‘gutter-to-gold’. Int. Dairy J. 2008, 18, 695-704.

Buyanova, |.; Lupinskaya, S.; Ostroumov, L.; Mazeeva, I. Innovative low temperature methods of
milk whey processing. In Proceedings of the IOP Conference Series: Earth and Environmental
Science, Bogor, Indonesia, 25-26 September 2021; p. 032007.

Ledn-Lépez, A.; Pérez-Marroquin, X.A.; Campos-Lozada, G.; Campos-Montiel, R.G.; Aguirre-
Alvarez, G. Characterization of Whey-Based Fermented Beverages Supplemented with
Hydrolyzed Collagen: Antioxidant Activity and Bioavailability. Foods 2020, 9, 1106.

Tirloni, E.; Vasconi, M.; Cattaneo, P.; Moretti, V.; Bellagamba, F.; Bernardi, C.; Stella, S. A possible
solution to minimise scotta as a food waste: A sports beverage. Int. J. Dairy Technol. 2020, 73,
421-428.

Islam, M.Z.; Tabassum, S.; Harun-ur-Rashid, M.; Vegarud, G.E.; Alam, M.S.; Islam, M.A.
Development of probiotic beverage using whey and pineapple (Ananas comosus) juice: Sensory
and physico-chemical properties and probiotic survivability during in-vitro gastrointestinal
digestion. J. Agric. Food Res. 2021, 4, 100144.

Skrzypczak, K.; Gustaw, W.; Fornal, E.; Kononiuk, A.; Michalak-Majewska, M.; Radzki, W.;
Wasko, A. Functional and Technological Potential of Whey Protein Isolate in Production of Milk

https://encyclopedia.pub/entry/43136 13/18



Agro-Food Waste as Ingredient in Functional Beverages | Encyclopedia.pub

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Beverages Fermented by New Strains of Lactobacillus helveticus. Appl. Sci. 2020, 10, 7089.

Souza, F.P.; Balthazar, C.F.; Guimarées, J.T.; Pimentel, T.C.; Esmerino, E.A.; Freitas, M.Q.;
Raices, R.S.L.; Silva, M.C.; Cruz, A.G. The addition of xyloligoosaccharide in strawberry-flavored
whey beverage. LWT 2019, 109, 118-122.

Jitpakdee, J.; Kantachote, D.; Kanzaki, H.; Nitoda, T. Potential of lactic acid bacteria to produce
functional fermented whey beverage with putative health promoting attributes. LWT 2022, 160,
113269.

Guimaraes, J.T.; Silva, E.K.; Ranadheera, C.S.; Moraes, J.; Raices, R.S.L.; Silva, M.C.; Ferreira,
M.S.; Freitas, M.Q.; Meireles, M.A.A.; Cruz, A.G. Effect of high-intensity ultrasound on the
nutritional profile and volatile compounds of a prebiotic soursop whey beverage. Ultrason.
Sonochem. 2019, 55, 157-164.

Ahmadi, A.; Eftekhari, M.H.; Mazloom, Z.; Masoompour, M.; Fararooei, M.; Eskandari, M.H.;
Mehrabi, S.; Bedeltavana, A.; Famouri, M.; Zare, M.; et al. Fortified whey beverage for improving
muscle mass in chronic obstructive pulmonary disease: A single-blind, randomized clinical trial.
Respir. Res. 2020, 21, 216.

Rosa, L.S.; Santos, M.L.; Abreu, J.P.; Balthazar, C.F.; Rocha, R.S.; Silva, H.L.A.; Esmerino, E.A.;
Duarte, M.C.K.H.; Pimentel, T.C.; Freitas, M.Q.; et al. Antiproliferative and apoptotic effects of
probiotic whey dairy beverages in human prostate cell lines. Food Res. Int. 2020, 137, 109450.

Purkiewicz, A.; Pietrzak-Fie¢ko, R. Antioxidant Properties of Fruit and Vegetable Whey Beverages
and Fruit and Vegetable Mousses. Molecules 2021, 26, 3126.

Corbo, M.R.; Bevilacqua, A.; Petruzzi, L.; Casanova, F.P.; Sinigaglia, M. Functional beverages:
The emerging side of functional foods: Commercial trends, research, and health implications.
Compr. Rev. Food Sci. Food Saf. 2014, 13, 1192-1206.

Thielecke, F.; Lecerf, J.-M.; Nugent, A.P. Processing in the food chain: Do cereals have to be
processed to add value to the human diet? Nutr. Res. Rev. 2020, 34, 159-173.

Badui Dergal, S. Quimica de los Alimentos; Pearson Educacion: London, UK, 2016.

DapcCevi¢-Hadnadeyv, T.; Hadnadev, M.; Poji¢, M. 2-The healthy components of cereal by-products
and their functional properties. In Sustainable Recovery and Reutilization of Cereal Processing
By-Products; Galanakis, C.M., Ed.; Woodhead Publishing: Sawston, UK, 2018; pp. 27-61.

Shahidi, F.; Chandrasekara, A. Millet grain phenolics and their role in disease risk reduction and
health promotion: A review. J. Funct. Foods 2013, 5, 570-581.

Khorenghy, N.; Lapinska, A. Integrated processing technology of wastes from cereal production.
Grain Prod. Mix. Fodd. 2018, 18, 27-35.

https://encyclopedia.pub/entry/43136 14/18



Agro-Food Waste as Ingredient in Functional Beverages | Encyclopedia.pub

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Hassan, G.; Shabbir, M.A.; Ahmad, F.; Pasha, I.; Aslam, N.; Ahmad, T.; Rehman, A.; Manzoor,
M.F.; Inam-Ur-Raheem, M.; Aadil, R.M. Cereal processing waste, an environmental impact and
value addition perspectives: A comprehensive treatise. Food Chemistry 2021, 363, 130352.

Teigiserova, D.A.; Bourgine, J.; Thomsen, M. Closing the loop of cereal waste and residues with
sustainable technologies: An overview of enzyme production via fungal solid-state fermentation.
Sustain. Prod. Consum. 2021, 27, 845-857.

Belc, N.; Mustatea, G.; Apostol, L.; lorga, S.; Vladut, V.-N.; Mosoiu, C. Cereal Supply Chain
Waste in the Context of Circular Economy. In Proceedings of the E3S Web of Conferences,
Jakarta, Indonesia, 27—-28 June 2019; p. 03031.

Farcas, A.; Dretcanu, G.; Pop, T.D.; Enaru, B.; Socaci, S.; Diaconeasa, Z. Cereal processing by-
products as rich sources of phenolic compounds and their potential bioactivities. Nutrients 2021,
13, 3934.

FAO. Cereal Supply and Demand Brief; Food and Agriculture Organization of the United Nations:
Rome, Italy, 2021.

Verni, M.; Rizzello, C.G.; Coda, R. Fermentation biotechnology applied to cereal industry by-
products: Nutritional and functional insights. Front. Nutr. 2019, 6, 42.

Papageorgiou, M.; Skendi, A. 1-Introduction to cereal processing and by-products. In Sustainable
Recovery and Reutilization of Cereal Processing By-Products; Galanakis, C.M., Ed.; Woodhead
Publishing: Sawston, UK, 2018; pp. 1-25.

Galanakis, C. 11-Food waste valorization opportunities for different food industries. In The
Interaction of Food Industry and Environment; Galanakis, C., Ed.; Academic Press: Cambridge,
MA, USA, 2020; pp. 341-422.

Angelov, A.; Yaneva-Marinova, T.; Gotcheva, V. Oats as a matrix of choice for developing
fermented functional beverages. J. Food Sci. Technol. 2018, 55, 2351-2360.

Ignat, M.V.; Salanta, L.C.; Pop, O.L.; Pop, C.R.; Tofana, M.; Mudura, E.; Coldea, T.E.; Borsa, A.;
Pasqualone, A. Current functionality and potential improvements of non-alcoholic fermented
cereal beverages. Foods 2020, 9, 1031.

Fernandesa, C.G.; Sonawaneb, S.K.; SS, A. Cereal based functional beverages: A review. J.
Microbiol. Biotechnol. Food Sci. 2021, 2021, 914-919.

Dini, I. 1-An Overview of Functional Beverages. In Functional and Medicinal Beverages;
Grumezescu, A.M., Holban, A.M., Eds.; Academic Press: Cambridge, MA, USA, 2019; pp. 1-40.

Ashaolu, T.J. A review on selection of fermentative microorganisms for functional foods and
beverages: The production and future perspectives. Int. J. Food Sci. Technol. 2019, 54, 2511—-
25109.

https://encyclopedia.pub/entry/43136 15/18



Agro-Food Waste as Ingredient in Functional Beverages | Encyclopedia.pub

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Sethi, S.; Tyagi, S.K.; Anurag, R.K. Plant-based milk alternatives an emerging segment of
functional beverages: A review. J. Food Sci. Technol. 2016, 53, 3408-3423.

Xiong, Y.; Zhang, P.; Warner, R.D.; Shen, S.; Fang, Z. Cereal grain-based functional beverages:
From cereal grain bioactive phytochemicals to beverage processing technologies, health benefits
and product features. Crit. Rev. Food Sci. Nutr. 2022, 62, 2404-2431.

Yu, H.; Bogue, J. Concept optimisation of fermented functional cereal beverages. Br. Food J.
2013, 115, 541-563.

Arya, S.S.; Shakya, N.K. High fiber, low glycaemic index (GI) prebiotic multigrain functional
beverage from barnyard, foxtail and kodo millet. LWT 2021, 135, 109991.

Sharma, M.; Sangwan, R.S.; Khatkar, B.S.; Singh, S.P. Development of a Prebiotic
Oligosaccharide Rich Functional Beverage from Sweet Sorghum Stalk Biomass. Waste Biomass
Valorization 2021, 12, 2001-2012.

Acar, A.; Aydin, M.; Arslan, D. Development of infusion tea formulations with food wastes:
Evaluation of temperature and time effects on quality parameters. Appl. Food Res. 2022, 2,
100087.

Pasqualone, A.; Summo, C.; Laddomada, B.; Mudura, E.; Coldea, T.E. Effect of processing
variables on the physico-chemical characteristics and aroma of bors, a traditional beverage
derived from wheat bran. Food Chem. 2018, 265, 242-252.

Milan-Carrillo, J.; Gutiérrez-Dorado, R.; Cuevas-Rodriguez, E.O.; Sanchez-Magafia, L.M.;
Rochin-Medina, J.J.; Reyes-Moreno, C. Bebida funcional con potencial antidiabético y
antihipertensivo elaborada con maiz azul y frijol negro bioprocesados. Rev. Fitotec. Mex. 2017,
40, 451-459.

Mishra, N.; Gupta, E.; Prasad, R.; Singh, P. Formulation and oprtimization of mated barley based
symbiotic beverage by response surface methodology. J. Adv. Food Sci. Technol. 2020, 7, 12-20.

Kokwar, M.A.; Arya, S.S.; Bhat, M.S. A cereal-based nondairy probiotic functional beverage: An
insight into the improvement in quality characteristics, sensory profile, and shelf-life. J. Food
Process. Preserv. 2022, 46, e16147.

Samilyk, M.; Qin, X.; Luo, Y. The influence of the introduction of rice bran on fermented milk drink.
Sci. Messenger LNU Vet. Med. Biotechnologies. Ser. Food Technol. 2021, 23, 39-45.

Guo, X.; Sha, X.; Rahman, E.; Wang, Y.; Ji, B.; Wu, W.; Zhou, F. Antioxidant capacity and amino
acid profile of millet bran wine and the synergistic interaction between major polyphenols. J. Food
Sci. Technol. 2018, 55, 1010-1020.

Arguelles-Lépez, O.D.; Reyes-Moreno, C.; Gutiérrez-Dorado, R.; Sanchez-Osuna, M.F.; Lopez-
Cervantes, J.; Cuevas-Rodriguez, E.O.; Milan-Carrillo, J.; Perales-Sanchez, J.X.K. Functional

https://encyclopedia.pub/entry/43136 16/18



Agro-Food Waste as Ingredient in Functional Beverages | Encyclopedia.pub

94.
95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

beverages elaborated from amaranth and chia flours processed by germination and extrusion.
Biotecnia 2018, 20, 135-145.

FAO. The State of World Fisheries and Aquaculture 2020. Sustain. Action 2020, 63, 17-18.

FAO. The State of Wold Fisheries and Aquaculture 2018; Food and Agriculture Organization of
the United Nations: Rome, Italy, 2018.

Shahidi, F.; Varatharajan, V.; Peng, H.; Senadheera, R. Utilization of marine by-products for the
recovery of value-added products. J. Food Bioact. 2019, 6, 10-61.

Ahuja, |.; Dauksas, E.; Remme, J.F.; Richardsen, R.; Lges, A.-K. Fish and fish waste-based
fertilizers in organic farming—With status in Norway: A review. Waste Manag. 2020, 115, 95-112.

Coppola, D.; Lauritano, C.; Palma Esposito, F.; Riccio, G.; Rizzo, C.; de Pascale, D. Fish Waste:
From Problem to Valuable Resource. Mar. Drugs 2021, 19, 116.

Alfio, V.G.; Manzo, C.; Micillo, R. From Fish Waste to Value: An Overview of the Sustainable
Recovery of Omega-3 for Food Supplements. Molecules 2021, 26, 1002.

Chaklader, M.R.; Howieson, J.; Foysal, M.J.; Fotedar, R. Transformation of fish waste protein to
Hermetia illucens protein improves the efficacy of poultry by-products in the culture of juvenile
barramundi, Lates calcarifer. Sci. Total Environ. 2021, 796, 149045.

Shavandi, A.; Hou, Y.; Carne, A.; McConnell, M.; Bekhit, A.E.-d.A. Chapter Four - Marine Waste
Utilization as a Source of Functional and Health Compounds. In Advances in Food and Nutrition
Research; Toldra, F., Ed.; Academic Press: Cambridge, MA, USA, 2019; Volume 87, pp. 187-254.

Krasnova, I.S.; Semenov, G.V.; Zarubin, N.Y. Modern technologies for using fish wastes in the
production of collagen hydrolysates and functional beverages. IOP Conf. Ser. Earth Environ. Sci.
2020, 421, 062030.

Mahanand, S.; Devi, D.; Sharma, S.; Wangkheirakpam, R. Fish waste Utilization with Reference
to Fish Protein Hydrolysate—A Review. Fish. Technol. 2019, 169-178.

Volokitina, Z.V.; lonova, L.1.; Krasnova, I.S. Whey beverage with collagen hydrolysate from salmon
skin and feijoa. IOP Conf. Ser. Earth Environ. Sci. 2020, 421, 032017.

Bilek, S.E.; Bayram, S.K. Fruit juice drink production containing hydrolyzed collagen. J. Funct.
Foods 2015, 14, 562-569.

Mirzapour-Kouhdasht, A.; Moosavi-Nasab, M.; Kim, Y.-M.; Eun, J.-B. Antioxidant mechanism,
antibacterial activity, and functional characterization of peptide fractions obtained from barred
mackerel gelatin with a focus on application in carbonated beverages. Food Chem. 2021, 342,
128339.

https://encyclopedia.pub/entry/43136 17/18



Agro-Food Waste as Ingredient in Functional Beverages | Encyclopedia.pub

107.

108.

109.

110.

111.

112.

113.

114.

Saati, E.A.; lima, R.; Wibawani, S.; Winarsih, S.; Wahyudi, V.A. Non-alcohol rose-apple
antioxidant drink with halal fish collagen hydrolysate. AIP Conf. Proc. 2022, 2534, 040004.

Chang, H.C.; Lin, Y.K.; Lin, Y.H.; Y. H.L.; Hu, W.C.; Chiang, C.F. Hydrolyzed Collagen Combined
with Djulis and Green Caviar Improve Skin Condition: A Randomized, placebo-Controlled Trial.
Curr. Res. Nutr. Food Sci. 2021, 9, 533-541.

Samimiazad, A.; Ehsani, M.R.; Shabani, S. Functional, Sensory and Microbial Properties of Milk
Fortified by Bioactive Peptides Derived from Fish Waste Collagen. Food Biosci. Technol. 2022,
12, 39-50.

Shin, Y.; Jin, T.; Gim, S.; Phaik, Y.; Joo, K.; Bakr, A.; Salihin, A. Growth Rate of Lactobacillus ssp.
and Streptococcus thermophilus of some Medicinal Plants Water Extracts with Fish Collagen.
Biointerface Res. Appl. Chem. 2022, 12, 824-832.

Alipoor, E.; Jazayeri, S.; Dahmardehei, M.; Salehi, S.; Yaseri, M.; Emami, M.; Rezayat, M.;
Hosseinzadeh Attar, M.J. Effect of a collagen-enriched beverage with or without omega-3 fatty
acids on wound healing, metabolic biomarkers, and adipokines in patients with major burns. Clin.
Nutr. 2023, 42, 298-308.

Lin, P.; Alexander, R.A.; Liang, C.-H.; Liu, C.; Lin, Y.-H.; Lin, Y.-H.; Chan, L.-P.; Kuan, C.-M.
Collagen formula with Djulis for improvement of skin hydration, brightness, texture, crow’s feet,
and collagen content: A double-blind, randomized, placebo-controlled trial. J. Cosmet. Dermatol.
2021, 20, 188-194.

Lin, P.; Hua, N.; Hsu, Y.-C.; Kan, K.-W.; Chen, J.-H.; Lin, Y.-H.; Lin, Y.-H.; Kuan, C.-M. Oral
Collagen Drink for Antiaging: Antioxidation, Facilitation of the Increase of Collagen Synthesis, and
Improvement of Protein Folding and DNA Repair in Human Skin Fibroblasts. Oxidative Med. Cell.
Longev. 2020, 2020, 1-9.

da Mata Rigoto, J.; Ribeiro, T.H.S.; Stevanato, N.; Sampaio, A.R.; Ruiz, S.P.; Bolanho, B.C. Effect
of acai pulp, cheese whey, and hydrolysate collagen on the characteristics of dairy beverages
containing probiotic bacteria. J. Food Process Eng. 2019, 42, e12953.

Retrieved from https://encyclopedia.pub/entry/history/show/97476

https://encyclopedia.pub/entry/43136 18/18



