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Abstract

The industrial use of food additives is growing rapidly worldwide. These ad-
ditives include stabilizers, thickeners and gelling agents. These substances
help to improve texture and protect against food modification. The result is
food products with improved sensory quality, acceptable to consumers and
with increased profits for companies. However, the use of these substances
must comply with standards to guarantee food safety. These standards are
regularly revised to take account of any new safety data. This implies the need
to obtain information on the presence and level of use of these additives in
foodstuffs sold in distribution chains. This study therefore set out to identify
the profile and frequency of stabilizers, gelling agents and thickeners in vari-
ous food categories sold on Dakar markets. The methodology adopted is
based on a collection of labels from food samples sold in various trading ve-
nues. Food additives as well as the functions indicated on the labels are listed,
recorded and classified based on Codex Alimentarius standards. The results
of this study showed the predominance of stabilizers (59%), made up largely
of plant hydrocolloids, particularly guar gum and cellulose gum. Of the 4
substances used as thickeners, most were xanthan gum and acetylated diami-
don adipate. As for additives indicated as gelling agents, the presence of pec-
tin and gelatin was noted. Generally speaking, most of the additives encoun-
tered are of natural origin and can be extracted from local plant resources.
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1. Introduction

With strong global production, the use of food additives has become fashionable
in the food industry over recent decades. Indeed, the size of the food additives
market is estimated at 136.17 billion USD in 2023 with a forecast compound
annual growth rate (CAGR) of 3.55% for the period 2023 to 2028 [1]. Food addi-
tives are substances generally used to prevent chemical and microbial spoilage,
increase shelf life, facilitate processing or improve the sensory quality such as
color, taste and texture of food products. A food additive can also be defined as a
substance or mixture of substances which is added to a food and takes part in its
production, processing, packaging and/or storage, without being a major ingre-
dient [2]. Additives include thickeners, gelling agents and stabilizers. Thickening
additives improve the texture of foods through their positive action on viscosity.
Thickening is mainly achieved through the use of gums such as carob or guar, or
modified starches [3]. Gelling agents are substances that modify the texture of
foods by forming a gel [3]. In fact, gelling agents are characterized by the forma-
tion of gels, which are continuous three-dimensional networks resulting from
interactions between certain proteins and polysaccharides [4]. Hydrocolloids
such as gelatin, starch, pectin, carrageenan and alginate account for a significant
proportion of gelling agents [5]. In addition to their use in improving the rheo-
logical and textural properties of food products, some hydrocolloids can replace
fats to reduce calorie intake [6]. As for stabilizers, these are food additives that
help maintain a uniform dispersion of two or more components [7]. Generally
speaking, food stabilizers act by modifying the intermolecular forces that stabil-
ize or destabilize the structure of emulsions, colloids and food gels [8]. Stabiliz-
ing additives are used in a wide range of foodstuffs, including ice creams, sauces,
beverages and seasonings, to improve their organoleptic properties and prevent
phase separation [9]. Like gelling agents, most stabilizers are hydrocolloids [10]
[11]. In addition to their technological role on foods, some stabilizer additives,
gelling agents and thickeners, mostly natural substances, have positive effects on
human health [12]. Thus, although consumers have a generally negative percep-
tion of food additives, hydrocolloids are not often indexed by them [13]. On the
other hand, potential negative health effects have been identified with some of
these additives. For example, carrageenans and xanthan gums have been asso-

ciated with bloating, diarrhoea, insulin resistance, reduced testosterone levels,
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increased estrogen levels, reduced sperm counts and increased risk of colon
cancer [9]. In addition, the combination of certain stabilizers such as carragee-
nans and xanthan gum has been shown to have carcinogenic effects in vitro [14].
As a result, standards and regulations have been established by health authorities
to prevent the misuse of these food additives and damage to consumer health
[7]. The aim of our work is to identify the types and frequency of thickeners, gel-
ling agents and stabilizers in industrial food products marketed in Senegal,

through a pilot study carried out in Dakar.

2. Materials and Methods

The study concerned samples of labels of industrial foodstuffs marketed in Da-
kar over the period from October to December 2022. Data collection was carried
out in Dakar, with the owners’” approval, at 9 stores, 2 wholesalers, 4 petrol sta-
tion minimarkets and one supermarket, in order to obtain a diverse range of
products. The data collection process involved checking whether the product
contained at least one food additive of any type, in order to determine the profile
of stabilizers, thickeners and gelling agents and the proportion of all food addi-
tives in the listed products. To this end, a photo of the ingredients and the
product name on the packaging was taken to avoid duplication. The samples
were made up of various food products covering most of the food products
commonly distributed on the national market. These samples were grouped into
16 food categories based on the Codex classification of foods [7]. The number of
samples for each category depended on the availability of the products con-
cerned on the market and the presence of information on food additives.

The approach consisted in collecting this information from food product la-
bels at randomly selected sales outlets, Ze. local stores, mini-markets, markets
and supermarkets. The methodology applied is based on the identification of
food additives from information on food packaging, as adopted in several stu-
dies [15] [16]. Indeed, standards and regulations governing the development of
food products require information that objectively informs the consumers about
food additives. Regulation (EU) No. 1169/2011 of the European Parliament on
the provision of food information to consumers was published in the Official
Journal of the European Union on November 22, 2011. Similarly, the General
Standard on the Labeling of Prepackaged Foods specifies that the full list of in-
gredients is a mandatory label statement [17].

The survey was carried out using a smartphone equipped with a digital cam-
era for photographing product labels and a computer for data recording. Statis-
tical data processing is carried out using Microsoft Excel version 2016). A qua-
litative approach was applied to identify additives in food products. The names
of the substances on the labels and, above all, the indication of the function
sought by the manufacturers made it possible to identify the additives in ques-
tion by reference to the Codex standard [18].

For determination stabilizers, thickners and gelling agents frequency in a food
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category, the calculation takes into account the food additives of this group
present on the labels for this food category. On the other hand, the relative fre-
quencies of each additive (Fadd) is calculated as follows:

N
Fu =—2-x100
Tadd
F,4q: relative frequency of the food additive;
N, number of times the additive in question appears on food labels;
Niqa: total number of times the food additive category (stabilizers, thickeners

and gelling agents) appear on food labels.

3. Results

A total of 368 food packaging labels recording the presence of a stabilizers,
thickners and gelling agent were evaluated during our investigations. The vari-
ous products concerned belonged to 15 food categories according to the Codex
Alimentarius classification [7]. They include beverages (10.1%; N = 74), broths,
soups and sauces (19.8%; N = 73), fruits and vegetables (11.7%; N = 43), confec-
tionery (10.9%; N = 40), bakery products (9.2%; N = 34), cereals and ce-
real-based products (8.2%; N = 30), milk and dairy products (6.8%; N = 25),
meat and meat products (6.5%; N = 24), ready meals (2.4%; N = 9), ice cream
(2.2%; N = 8), syrups (1.4%; N = 5) and canned fish (0.8%; N = 3). The results
revealed the presence of 17 stabilizers, 4 thickeners and 2 gelling agent on the
food labels. These food additives were distributed very variably across the dif-
ferent food categories (Figure 1). Overall, stabilizers, thickeners and gelling
agents identified on food labels represent 8.7%, 4.4% and 2.3% respectively of all
food additives. However, this breakdown conceals variations according to the
different categories of food products. Among these categories of additives, stabi-
lizers are in the majority on dairy products (21%), ice cream or edible glace
(42%), meat products (24%), canned fish (33%), prepared foods (32%), beverag-
es (9%) and fats (4%). Thickeners come in second place, with a marked presence
on the labels of syrups (77%), prepared foods (19%) and canned fish (25%). Gel-
ling agents, on the other hand, are only found on a few products, such as canned
fish (7%) and confectionery (4%).

Compared to thickeners and gelling agents, additives declared as stabilizers on
labels are in the majority, both in number and frequency of appearance. Stabi-
lizers account for more than half of this group of food additives, with 17 sub-
stances identified (Figure 2). The main stabilizers are guar gum (E412) in ready
meals, sauces, mayonnaises, beverages, cereals and bakery products. Cellulose
gum (E466) is found on syrups, ice cream and beverages. Carrageenans (E407)
are found particularly on dairy products such as liquid milks, condensed milks,
milk powder and cheeses. Triphosphates (E451) are the thickeners most often
found on meat products, and meat and poultry dishes. Gum arabic (E414) has

been identified on the labels of fruit drinks and juices, and on chewing gum.
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Figure 1. Frequency of stabilizer, gelling agents and thickener food additives identified in different food cate-
gories sold in Dakar markets.
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Figure 2. Stabilizer, gelling agent and thickners additives identified in market food products sold in Dakar.
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Carob bean seeds are particularly noticeable in ice cream. As regards additives
declared as thickeners on food labels, 4 substances were listed. This group in-
cludes xanthan gum (E415), which is found on salad dressings, sauces, mayon-
naises, mustards and bouillon cubes. Next, acetylated diamidon adipate (E1422)
is found on dairy products (liquid milk, yoghurt and cheese), sauces and
mayonnaise. Calcium chloride (E509) and dextrins (E1400) were identified as
thickeners in cookie and beverage samples respectively. Finally, only 2 sub-
stances were identified on the labels as gelling agents. Firstly, pectins (E440)
were identified on jams, fruit juice concentrates, confectionery, cereal-based
desserts, bakery products, chewing gums and edible ices. Next, the presence of
gelatins (E415) was noted on cheese and chewing gum labels.

In this study, we noted a high variability in the types of additives used as sta-
bilizers, gelling agents and thickeners in the various food categories collected
(Table 1). Texture additives are very common in the beverage category, with 9
different thickeners present in products such as soft drinks, hot drinks, sweet
drinks, vegetable concentrates, fruit juice concentrates and fruit nectars. Simi-
larly, in the milk and dairy products category, the presence of 7 stabilizers was
noted on cheeses, liquid milks, flavored milks, condensed milks and powdered

milks.

4. Discussion

This study shows that all the additives listed are considered suitable for use in
food, as they comply with the general standard for food additives [7]. The vari-
ous stabilizing, gelling and thickening additives found on the labels of the foods
collected fulfil important technological functions. In addition to these proper-
ties, they may also offer health benefits thanks to the bioactive compounds they
contain. Guar gum, derived from the endosperm of the guar bean (Cyamopsis
tetragonoloba), is a linear polymer of galactomannan [19]. The use of this gum
increases viscosity and consistency in ice cream production [20]. In cake and
cookie doughs, the addition of guar gum facilitates demolding and prevents
crumbling during cutting [21]. What’s more, it is also beneficial for controlling
diabetes, intestinal disorders, heart disease and colon cancer [21]. Furthermore,
used as a soluble dietary fiber with a low glycemic index, guar gum has a proven
prebiotic effect and helps lower blood glucose and cholesterol levels [22]. So-
dium carboxymethylcellulose (CMC) or cellulose gum, developed as a potential
gelatin substitute, has several interesting rheological properties [23]. Indeed,
cellulose gum is used to increase the thickening of beverages and sauces [23],
and for the stabilization of dairy products [24]. Carrageenans are a family of sul-
fated polysaccharides extracted from certain red algae (Rhodophyta) [25]. Car-
rageenan is widely used in food products, notably as a gelling agent, thickener,
emulsifier and to stabilize food properties [26]. In cheese samples where they
were identified in our investigations, carrageenans can replace emulsifying salts
to maintain the organoleptic and structural values of defatted cheese [27]. How-

ever, the presence of carrenghenans is not without health consequences. They
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Table 1. Food additives identified on labels as stabilizers, thickeners and gelling agents in food products collected in Dakar markets.

Food categories

Products collected

Dairy and similar products
Cheese, liquid milk, flavored milk,
condensed milk, powdered milk

Edible ice

Fruits and vegetables
canned vegetables

Stabilizers

Polyphosphate (E452)
Carrageenan (E407)
Microcrystalline cellulose (E460)
Tripotassium citrate (E332)
Tetrasodium diphosphate (E450)
Cellulose gum (E466)
Polyphosphate (E452)

Carrageenan (E407)
Cellulose gum (E466)
Guar gum (E412)

Carob bean Gum (E410)

Iron gluconate (E579)

Thickeners Gelling agents

Acetylated distarch adipate
(E1422)
Xanthan gum (E415)

Gelatin (428)

Xanthan gum (E415) Pectins (E440)

Calcium chloride (E509) -

onfectionery
Chocolate, Chewing gum, Spreads

Gum arabic (E414)
Triphosphate (E451)

Pectins (E440)
Gelatin (428)

Dextrins, roasted starch
(E1400)

Cereals and cereal products
wheat cakes

Guar gum (E412)
Cellulose gum (E466)

- Pectine (E440)

Bakery products
Cookies

Meat, meat products, poultry

Processed chicken, processed meat,

processed poultry

Guar gum (E412)

Carrageenan (E407)
Sodium diacetate (E262(ii))
Polyphosphate (E452)
Triphosphate (E451)

Xanthan gum (E415)

Pecti E440
Calcium chloride (E509) ectins ( )

Xanthan gum (E415) -

Guar gum (E412)

Fish ] . Xanthan gum (E415)

— Microcrystalline cellulose (E460) . . -

Canned fish Calcium chloride (E509)
Cellulose gum (E466)

Sweeteners Cellulose gum (E466)

R Xanthan gum (E415) -

Syrups Polyphosphate (E452)

Salts, spices, soups, sauces,
salads and protein products

Mayonnaise, sauce, condiment, broth
cube, bouillon, mustard, vinaigrette

Beverages, excluding dairy
products

Soft drinks, hot drinks, sweet drinks,
vegetable concentrates, concentrates

for fruit juices, fruit nectars

Guar gum (E412)
Potassium chloride (E508)
carob bean gum (E410)

Sucrose acetate isobutyrate (E444)
Calcium alginate (E404)
Carrageenan (E407)

Gum arabic (E414)

Cellulose gum (E466)

Guar gum (E412)

Carob bean Gum (E410)

Starch sodium octenyl succinate (E1450)

Xanthan gum (E415)
Acetylated distarch adipate
(E1422)

Calcium chloride (E509)

Xanthan gum (E415) Pectins (E440)

Prepared foods
Prepared meals

Guar gum (E412)
Iron gluconate (E579)
Triphosphate (E451)
Carrageenan (E407)

Xanthan gum (E415) -
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could cause inflammation, glucose intolerance, insulin resistance, gastrointestin-
al ulceration and damage to the digestive system [26]. Triphosphates identified
in collected meat products play several functions, such as stabilizing pH, in-
creasing water retention capacity to achieve higher yields, reducing weight loss
during cooking and increasing shelf life [28]. In addition, triphosphates improve
texture and sensory properties such as tenderness, juiciness, color and flavor
[28]. As for sodium polyphosphates observed in meat products, their main func-
tional properties are buffering, calcium fixation, dispersion and water retention
[29]. However, hyperphosphatemia has been identified over the last decade as an
important predictor of mortality in advanced chronic kidney disease [30]. Re-
ducing the use of phosphate additives is therefore essential to protect consumer
health. Gum arabic or acacia gum, a complex exudate of Acacia senegal and
Acacia seyal, has emulsifying, stabilizing, binding and shelf-life-enhancing
properties that are widely exploited in the food industry [31]. In beverages where
it has been identified, gum arabic acts on the one hand as an emulsifier and sta-
bilizer, and on the other hand prevents color degradation [32]. In terms of
health, studies have shown that gum arabic protects the heart, kidneys, intestine
and teeth, promotes satiety and has antimicrobial, anti-inflammatory and anti-
coagulant effects [31]. Carob bean gum, identified on the labels of ice cream,
fruit juice concentrates and mayonnaises, is a substance extracted from the en-
dosperm of Ceratonia siliqua L. seeds, rich in bioactive compounds such as to-
copherols, phenolic compounds [33] and D-pinitol [34]. In addition, locust bean
gum has in vitro antioxidant potential and antimicrobial properties [33]. Sucrose
acetate isobutyrate, found in beverages, is a mixture obtained by esterification of
sucrose with acetic anhydride and isobutyric anhydride. This food additive is
used particularly for its emulsifying properties, even in dilute solutions [35]. Mi-
crocrystalline cellulose (MCC) or cellulose gel, oberserved on samples of fla-
vored milks and canned fish, is a versatile material made up of bundles of cellu-
lose microfibril aggregates of various sizes, firmly bonded together by hydrogen
in a highly crystalline structure [36]. MCC has a wide range of qualities sought
after in the food industry, such as the ability to suspend solids, maintain heat
stability, prevent the formation of ice crystals, stabilize emulsions, maintain
foam stability, modify textures and replace fats [36]. Sodium starch octenylsuc-
cinate, found on the labels of beverages and generally acidic products, has the
particularity of maintaining its thickening capacity up to pH 4.5, in addition to
its emulsifying properties [37]. Alginates, natural polymers extracted from
brown seaweed and featured on beverage labels, have numerous applications,
mainly thanks to their thickening, gelling and film-forming properties [38]. In
addition to these stabilizers, the 4 thickening additives identified in the food
product samples have interesting properties that justify their use by manufac-
turers. The majority of these stabilizers include xanthan gum, a natural extracel-
lular polysaccharide secreted by the micro-organism Xanthomonas campestris
[39]. Xanthan gum is a substance that strongly contributes to texture improve-

ment, flavor release, appearance and other properties to boost the quality of food
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products [40]. Our study also shows that xanthan gum is sometimes combined
with other gums, such as cellulose gum in syrups or guar gum in prepared foods.
Beyond the synergistic actions of these stabilizers, this combination can some-
times be explained by economic reasons, in order to reduce production costs
[40]. As far as gelling additives are concerned, pectins, found in 3 food catego-
ries (confectionery, ice cream and beverages), are polysaccharides of plant origin
whose properties are widely exploited in the food industry. Indeed, pectins are
used in products such as jams, jellies, frozen foods and low-calorie foods as fat
or sugar substitutes [41]. In addition, pectins have excellent functional proper-
ties, including antioxidant and free radical scavenging activity, antitumor and
anticoagulant activity, anti-inflammatory effects and antibacterial activity [42].
In addition to pectin, gelatin has been indicated as a gelling agent in dairy and
confectionery samples. Gelatin is the most popular hydrocolloid in the food in-
dustry, selling more than any other gelling agent [43]. In dairy products, gelatin,
in the presence of casein, forms strong gels and improves the consistency of
these products [44]. However, gelatin sources have become a controversial topic
for religious and health reasons [45]. This led Tukiran et al (2016) to develop an
analytical method for the determination of gelatin sources in food products by
competitive indirect enzyme-linked immunosorbent assay [45]. In terms of
thickening additives, Acetylated distarch adipate, identified in samples of dairy
products (yoghurt and cheese) and a sample of mayonnaise, can be used in ap-
plications for the production of emulsions to reduce fat content and the presence
of cholesterol [46]. In addition, Acetylated distarch adipate has the ability to im-
prove yoghurt viscosity [47] and cheese firmness [48]. Calcium chloride (E509),
seen on a cookie label, is a thickener also used in the food industry as a firming
or stabilizing agent in the manufacture of dairy products, jams and fruit and
vegetable marmalades [49]. Dextrins (E1400), a thickener found on a hot drink
sample, are polysaccharides generally produced from potato or corn starch by
partial hydrolysis [50]. Dextrins are also used as encapsulants for food colorants,

thanks to their low cost and their ability to protect against oxidation [51].

5. Conclusion

This pilot study highlighted the diversity and frequency of the main thickening,
gelling and stabilizing food additives on products marketed in Dakar. The study
is an important contribution to food safety management in that it provides an
insight into the types of additives used in different categories of food products
marketed in Dakar. However, the survey results presented above must be consi-
dered and interpreted in context. Also, the results are not general in scope, since
the samples were not chosen at random, but were targeted according to the food
additives mentioned. In addition, a number of research avenues are emerging as
a result of this survey. Elsewhere, it would be interesting to develop substitutes
for these additives from existing plant resources in tropical countries like Seneg-
al, thus creating added value and reducing import costs. On the other hand, the
absence of any indication of quantities and the possibility of fraud on food labels

DOI: 10.4236/0alib.1111147

9 Open Access Library Journal


https://doi.org/10.4236/oalib.1111147

A. Kane et al.

make it impossible to assess the safety of certain additives. This opens up the

prospect of carrying out quantitative analyses on these food additives to verify

the accuracy of the information on the labels and compliance with the standards

laid down.

Conflicts of Interest

The authors declare no conflicts of interest.

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

Taille du marché des additifs alimentaires, croissance et tendances de lindustrie.
https://www.mordorintelligence.com/fr/industry-reports/global-food-additives-mar
ket-industry

Belitz, H.-D., Grosch, W. and Schieberle, P. (2009) Food Additives. In: Belitz, H.-D.,
Grosch, W. and Schieberle, P., Eds., Food Chemistry, Springer, Berlin, 429-466.
https://doi.org/10.1007/978-3-540-69934-7_9

Saltmarsh, M. (2020) Food Additives and Why They Are Used. In: Saltmarsh, M.,
Ed., Saltmarsh’s Essential Guide to Food Additives, The Royal Society of Chemistry,
London, 1-9. https://doi.org/10.1039/9781839161063-00001

Oakenfull, D. and Glicksman, M. (1987) Gelling Agents. C R C Critical Reviews in
Food Science and Nutrition, 26, 1-25. https://doi.org/10.1080/10408398709527460

de Vries, J. (2004) Hydrocolloid Gelling Agents and Their Applications. In: Phillips,
G.O. and Williams, P.A., Eds., Gums and Stabilisers for the Food Industry 12, The
Royal Society of Chemistry, London, 23-31.
https://doi.org/10.1039/9781847551214-00023

Pirsa, S. and Hafezi, K. (2023) Hydrocolloids: Structure, Preparation Method, and
Application in Food Industry. Food Chemistry, 399, Article ID: 133967.
https://doi.org/10.1016/j.foodchem.2022.133967

Codex (2021) General Standard for Food Additives.
https://www.fao.org/fao-who-codexalimentarius/committees/committee/related-sta
ndards/en/?committee=CCFA

Parker, N.S. and Krog, N.J. (1987) Properties and Functions of Stabilizing Agents in
Food Emulsions. C R C Critical Reviews in Food Science and Nutrition, 25,
285-315. https://doi.org/10.1080/10408398709527456

Samal, D., Malviya, S., Murthy, M.K. and Khandayataray, P. (2023) Use of Stabiliz-
ers in Food Industry and Their Biosynthesis Pathways with Health Impact. Chelo-

nian Research Foundation, 18, 502-514.
https://www.acgpublishing.com/index.php/CCB/article/view/43

Dickinson, E. (2009) Hydrocolloids as Emulsifiers and Emulsion Stabilizers. Food
Hydrocolloids, 23, 1473-1482. https://doi.org/10.1016/j.foodhyd.2008.08.005

Saha, D. and Bhattacharya, S. (2010) Hydrocolloids as Thickening and Gelling
Agents in Food: A Critical Review. Journal of Food Science and Technology, 47,
587-597. https://doi.org/10.1007/s13197-010-0162-6

Edwards, C.A. and Garcia, A.L. (2009) 3. The Health Aspects of Hydrocolloids. In:
Phillips, G.O. and Williams, P.A., Eds., Handbook of Hydrocolloids, 2nd Edition,
Woodhead Publishing, Sawston, 50-81. https://doi.org/10.1533/9781845695873.50

Varela, P. and Fiszman, S.M. (2013) Exploring Consumers’ Knowledge and Percep-
tions of Hydrocolloids Used as Food Additives and Ingredients. Food Hydrocollo-

DOI: 10.4236/0alib.1111147

10 Open Access Library Journal


https://doi.org/10.4236/oalib.1111147
https://www.mordorintelligence.com/fr/industry-reports/global-food-additives-market-industry
https://www.mordorintelligence.com/fr/industry-reports/global-food-additives-market-industry
https://doi.org/10.1007/978-3-540-69934-7_9
https://doi.org/10.1039/9781839161063-00001
https://doi.org/10.1080/10408398709527460
https://doi.org/10.1039/9781847551214-00023
https://doi.org/10.1016/j.foodchem.2022.133967
https://www.fao.org/fao-who-codexalimentarius/committees/committee/related-standards/en/?committee=CCFA
https://www.fao.org/fao-who-codexalimentarius/committees/committee/related-standards/en/?committee=CCFA
https://doi.org/10.1080/10408398709527456
https://www.acgpublishing.com/index.php/CCB/article/view/43
https://doi.org/10.1016/j.foodhyd.2008.08.005
https://doi.org/10.1007/s13197-010-0162-6
https://doi.org/10.1533/9781845695873.50

A. Kane et al.

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

[26]

(27]

ids, 30, 477-484. https://doi.org/10.1016/j.foodhyd.2012.07.001

Zhang, S., Sun, Y., Nie, Q., et al. (2024) Effects of Four Food Hydrocolloids on Coli-
tis and Their Regulatory Effect on Gut Microbiota. Carbohydrate Polymers, 323,
Article ID: 121368. https://doi.org/10.1016/j.carbpol.2023.121368

Badora, A., Bawolska, K., Koztowska-Strawska, J., et al. (2019) Food Additives in

Food Products: A Case Study. IntechOpen, London.
http://dx.doi.org/10.5772/intechopen.85723

(2019) Rapport Oqali: Bilan et évolution de Iutilisation des additifs dans les pro-
duits transformés. In: Anses-Agence nationale de sécurité sanitaire de I'alimenta-
tion, de 'environnement et du travail.
https://www.anses.fr/fr/content/rapport-oqali-bilan-et-%C3%A9volution-de-lutilisa
tion-des-additifs-dans-les-produits-transform%C3%A9s

Codex (2018) General Standard for the Labelling of Prepackaged Foods.
https://www.fao.org/fao-who-codexalimentarius/committees/committee/related-sta
ndards/en/?committee=CCFL

Codex (2021) Class Names and the International Numbering System for Food Ad-
ditives.
https://www.fao.org/fao-who-codexalimentarius/committees/committee/related-sta
ndards/en/?committee=CCFA

Saberi, B., Golding, J.B., Marques, J.R., et al (2018) Application of Biocomposite
Edible Coatings Based on Pea Starch and Guar Gum on Quality, Storability and
Shelf Life of “Valencia” Oranges. Postharvest Biology and Technology, 137, 9-20.
https://doi.org/10.1016/j.postharvbio.2017.11.003

Javidi, F., Razavi, S.M.A., Behrouzian, F. and Alghooneh, A. (2016) The Influence of
Basil Seed Gum, Guar Gum and Their Blend on the Rheological, Physical and Sen-
sory Properties of Low Fat Ice Cream. Food Hydrocolloids, 52, 625-633.
https://doi.org/10.1016/j.foodhyd.2015.08.006

Mudgil, D., Barak, S. and Khatkar, B.S. (2014) Guar Gum: Processing, Properties
and Food Applications—A Review. Journal of Food Science and Technology, 51,
409-418. https://doi.org/10.1007/s13197-011-0522-x

Gupta, S. and Variyar, P.S. (2018) Chapter 12. Guar Gum: A Versatile Polymer for
the Food Industry. In: Grumezescu, A.M. and Holban, A.M., Eds., Biopolymers for
Food Design, Academic Press, Cambridge, 383-407.
https://doi.org/10.1016/B978-0-12-811449-0.00012-8

Keller, J.D. (1986) Sodium Carboxymethylcellulose (CMC). In: Glicksman, M., Ed.,
Food Hydrocolloids, CRC Press, Boca Raton, 67 p.
https://www.taylorfrancis.com/chapters/edit/10.1201/9780429290459-4/sodium-car
boxymethylcellulose-cmc-john-keller

Liu, Y. and Zhao, K. (2019) Rheological and Dielectric Behavior of Milk/Sodium
Carboxymethylcellulose Mixtures at Various Temperatures. Journal of Molecular
Liquids, 290, Article ID: 111175. https://doi.org/10.1016/j.molliq.2019.111175

Genicot, S., Préchoux, A., Correc, G., et al (2018) Carrageenans: New Tools for
New Applications. In: La Barre, S. and Bates, S.S., Eds., Blue Biotechnology, John
Wiley & Sons, Hoboken, 371-416. https://doi.org/10.1002/9783527801718.ch12

Anggraini, J. and Lo, D. (2023) Health Impact of Carrageenan and Its Application
in Food Industry: A Review. JOP Conference Series. Earth and Environmental
Science, 1169, Article ID: 012098. https://doi.org/10.1088/1755-1315/1169/1/012098

Btaszak, B.B., Gozdecka, G. and Shyichuk, A. (2018) Carrageenan as a Functional
Additive in the Production of Cheese and Cheese-Like Products. Acta Scientiarum

DOI: 10.4236/0alib.1111147

11 Open Access Library Journal


https://doi.org/10.4236/oalib.1111147
https://doi.org/10.1016/j.foodhyd.2012.07.001
https://doi.org/10.1016/j.carbpol.2023.121368
http://dx.doi.org/10.5772/intechopen.85723
https://www.anses.fr/fr/content/rapport-oqali-bilan-et-%C3%A9volution-de-lutilisation-des-additifs-dans-les-produits-transform%C3%A9s
https://www.anses.fr/fr/content/rapport-oqali-bilan-et-%C3%A9volution-de-lutilisation-des-additifs-dans-les-produits-transform%C3%A9s
https://www.fao.org/fao-who-codexalimentarius/committees/committee/related-standards/en/?committee=CCFL
https://www.fao.org/fao-who-codexalimentarius/committees/committee/related-standards/en/?committee=CCFL
https://www.fao.org/fao-who-codexalimentarius/committees/committee/related-standards/en/?committee=CCFA
https://www.fao.org/fao-who-codexalimentarius/committees/committee/related-standards/en/?committee=CCFA
https://doi.org/10.1016/j.postharvbio.2017.11.003
https://doi.org/10.1016/j.foodhyd.2015.08.006
https://doi.org/10.1007/s13197-011-0522-x
https://doi.org/10.1016/B978-0-12-811449-0.00012-8
https://www.taylorfrancis.com/chapters/edit/10.1201/9780429290459-4/sodium-carboxymethylcellulose-cmc-john-keller
https://www.taylorfrancis.com/chapters/edit/10.1201/9780429290459-4/sodium-carboxymethylcellulose-cmc-john-keller
https://doi.org/10.1016/j.molliq.2019.111175
https://doi.org/10.1002/9783527801718.ch12
https://doi.org/10.1088/1755-1315/1169/1/012098

A. Kane et al.

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(40]

(41]

Polonorum, Technologia Alimentaria, 17, 107-116.
https://doi.org/10.17306/].AFS.0550

Long, N., Gal, R. and Buiika, F. (2011) Use of Phosphates in Meat Products. African
Journal of Biotechnology, 10, 19874-19882. https://doi.org/10.5897/A]JBX11.023

Nilles, V. and Plank, J. (2012) Study of the Retarding Mechanism of Linear Sodium
Polyphosphates on a-Calcium Sulfate Hemihydrate. Cement and Concrete Re-
search, 42, 736-744. https://doi.org/10.1016/j.cemconres.2012.02.008

Ritz, E., Hahn, K., Ketteler, M., et al (2012) Phosphate Additives in Food—A
Health Risk. Deutsches Arzteblatt International, 109, 49-55.
https://doi.org/10.3238/arztebl.2012.0049

Patel, S. and Goyal, A. (2015) Applications of Natural Polymer Gum Arabic: A Re-
view. International Journal of Food Properties, 18, 986-998.
https://doi.org/10.1080/10942912.2013.809541

Chung, C., Rojanasasithara, T., Mutilangi, W. and McClements, D.J. (2016) En-
hancement of Colour Stability of Anthocyanins in Model Beverages by Gum Arabic
Addition. Food Chemistry, 201, 14-22.
https://doi.org/10.1016/j.foodchem.2016.01.051

Ben Ayache, S., Reis, F.S., Inés Dias, M., et al (2021) Chemical Characterization of
Carob Seeds (Ceratonia siliqua L.) and Use of Different Extraction Techniques to
Promote Its Bioactivity. Food Chemistry, 351, Article ID: 129263.
https://doi.org/10.1016/j.foodchem.2021.129263

Brassesco, M.E., Brandio, T.R.S., Silva, C.L.M. and Pintado, M. (2021) Carob Bean
(Ceratonia siliqua L.): A New Perspective for Functional Food. Trends in Food
Science & Technology, 114, 310-322. https://doi.org/10.1016/j.tifs.2021.05.037

Lee, S., Kwon, M., Han, X., et al (2022) Improvement of Methods for Analysing
Sucrose Acetate Isobutyrate (SAIB) in Soft Drinks Using GC-FID and Evaluating
Antioxidant Effects in the SAIB Emulsion System. Food Additives & Contaminants.
Part A, 39, 1641-1649. https://doi.org/10.1080/19440049.2022.2115147

Bangar, S.P., Esua, O.].,, Nickhil, C. and Whiteside, W.S. (2023) Microcrystalline
Cellulose for Active Food Packaging Applications: A Review. Food Packaging and
Shelf Life, 36, Article ID: 101048. https://doi.org/10.1016/j.fps1.2023.101048

Prochaska, K., Kedziora, P., Le Thanh, J. and Lewandowicz, G. (2007) Surface Ac-
tivity of Commercial Food Grade Modified Starches. Colloids and Surfaces B: Bio-
interfaces, 60, 187-194. https://doi.org/10.1016/j.colsurfb.2007.06.005

Qin, Y., Jiang, J., Zhao, L., et al (2018) Chapter 13. Applications of Alginate as a
Functional Food Ingredient. In: Grumezescu, A.M. and Holban, A.M., Eds., Biopo-
lymers for Food Design, Academic Press, Cambridge, 409-429.
https://doi.org/10.1016/B978-0-12-811449-0.00013-X

Sworn, G. (2021) Chapter 27. Xanthan Gum. In: Phillips, G.O. and Williams, P.A.,
Eds., Handbook of Hydrocolloids, 3rd Edition, Woodhead Publishing, Sawston,
833-853. https://doi.org/10.1016/B978-0-12-820104-6.00004-8

Lopes, B., Lopes Lessa, V., Silva, B., et al (2015) Xanthan Gum: Properties, Produc-
tion Conditions, Quality and Economic Perspective. Journal of Food and Nutrition
Research, 54, 185-194.
https://www.researchgate.net/publication/281773046_Xanthan_gum_Properties_pr

oduction_conditions_quality_and_economic_perspective

Thakur, B.R,, Singh, R.K., Handa, A.K. and Rao, M.A. (1997) Chemistry and Uses of
Pectin—A Review. Critical Reviews in Food Science and Nutrition, 37, 47-73.
https://doi.org/10.1080/10408399709527767

DOI: 10.4236/0alib.1111147

12 Open Access Library Journal


https://doi.org/10.4236/oalib.1111147
https://doi.org/10.17306/J.AFS.0550
https://doi.org/10.5897/AJBX11.023
https://doi.org/10.1016/j.cemconres.2012.02.008
https://doi.org/10.3238/arztebl.2012.0049
https://doi.org/10.1080/10942912.2013.809541
https://doi.org/10.1016/j.foodchem.2016.01.051
https://doi.org/10.1016/j.foodchem.2021.129263
https://doi.org/10.1016/j.tifs.2021.05.037
https://doi.org/10.1080/19440049.2022.2115147
https://doi.org/10.1016/j.fpsl.2023.101048
https://doi.org/10.1016/j.colsurfb.2007.06.005
https://doi.org/10.1016/B978-0-12-811449-0.00013-X
https://doi.org/10.1016/B978-0-12-820104-6.00004-8
https://www.researchgate.net/publication/281773046_Xanthan_gum_Properties_production_conditions_quality_and_economic_perspective
https://www.researchgate.net/publication/281773046_Xanthan_gum_Properties_production_conditions_quality_and_economic_perspective
https://doi.org/10.1080/10408399709527767

A. Kane et al.

(42]

[43]

(44]

(45]

[46]

(47]

(48]

(49]

(50]

(51]

Villamiel, M. (2021) What We Know about Pectin? ES Food & Agroforestry, 3,
27-30.
https://www.espublisher.com/journals/articlehtml/es-food-agroforestry/10.30919-es
faf1123

Baziwane, D. and He, Q. (2003) Gelatin: The Paramount Food Additive. Food Re-
views International, 19, 423-435. https://doi.org/10.1081/FRI-120025483

Pang, Z., Deeth, H., Sopade, P., et al. (2014) Rheology, Texture and Microstructure
of Gelatin Gels with and without Milk Proteins. Food Hydrocolloids, 35, 484-493.
https://doi.org/10.1016/j.foodhyd.2013.07.007

Tukiran, N.A., Ismail, A., Mustafa, S. and Hamid, M. (2016) Development of Anti-
peptide Enzyme-Linked Immunosorbent Assay for Determination of Gelatin in

Confectionery Products. International Journal of Food Science & Technology, 51,
54-60. https://doi.org/10.1111/ijfs.12971

Gorecka, A., Niepytalska, K. and Krygier, K. (2004) Astudy on the Application of
Modified Starches in the Production of Low-Fat and Cholesterol Free Mayonnaise
Emulsions. Food Science Technology Quality, 3, 77-86.
https://www.researchgate.net/publication/285191767_Astudy_on_the_application_

of_modified_starches_in_the_production_of low-fat_and_cholesterol_free_mayon

naise_emulsions

Yu, B., Zheng, L., Cui, B., et al (2020) The Effects of Acetylated Distarch Phosphate
from Tapioca Starch on Rheological Properties and Microstructure of Acid-Induced
Casein Gel. International Journal of Biological Macromolecules, 159, 1132-1139.
https://doi.org/10.1016/j.ijbiomac.2020.05.049

Diamantino, V.R., Costa, M.S., Taboga, S.R., et al (2019) Starch as a Potential Fat
Replacer for Application in Cheese: Behaviour of Different Starches in Casein/
Starch Mixtures and in the Casein Matrix. International Dairy Journal, 89, 129-138.
https://doi.org/10.1016/j.idairyj.2018.08.015

Ropers, M.-H. and Terrisse, H. (2017) Engineered Inorganic Nanoparticles in Food.
In: Axelos, M.A. and Van de Voorde, M.H., Eds., Nanotechnology in Agriculture
and Food Science, John Wiley & Sons, Hoboken, 69-86.
https://doi.org/10.1002/9783527697724.ch5

Farion, I.A., Burdukovskii, V.F., Kholkhoev, B.C. and Timashev, P.S. (2021) Unsa-
turated and Thiolated Derivatives of Polysaccharides as Functional Matrixes for
Tissue Engineering and Pharmacology: A Review. Carbohydrate Polymers, 259, Ar-
ticle ID: 117735. https://doi.org/10.1016/j.carbpol.2021.117735

De Boer, E.Y., Imhof, A. and Velikov, K.P. (2019) Encapsulation of Colorants by
Natural Polymers for Food Applications. Coloration Technology, 135, 183-194.
https://doi.org/10.1111/cote.12393

DOI: 10.4236/0alib.1111147

13 Open Access Library Journal


https://doi.org/10.4236/oalib.1111147
https://www.espublisher.com/journals/articlehtml/es-food-agroforestry/10.30919-esfaf1123
https://www.espublisher.com/journals/articlehtml/es-food-agroforestry/10.30919-esfaf1123
https://doi.org/10.1081/FRI-120025483
https://doi.org/10.1016/j.foodhyd.2013.07.007
https://doi.org/10.1111/ijfs.12971
https://www.researchgate.net/publication/285191767_Astudy_on_the_application_of_modified_starches_in_the_production_of_low-fat_and_cholesterol_free_mayonnaise_emulsions
https://www.researchgate.net/publication/285191767_Astudy_on_the_application_of_modified_starches_in_the_production_of_low-fat_and_cholesterol_free_mayonnaise_emulsions
https://www.researchgate.net/publication/285191767_Astudy_on_the_application_of_modified_starches_in_the_production_of_low-fat_and_cholesterol_free_mayonnaise_emulsions
https://doi.org/10.1016/j.ijbiomac.2020.05.049
https://doi.org/10.1016/j.idairyj.2018.08.015
https://doi.org/10.1002/9783527697724.ch5
https://doi.org/10.1016/j.carbpol.2021.117735
https://doi.org/10.1111/cote.12393

	Frequency and Diversity of Stabilizers, Thickeners and Gelling Agents Used as Food Additives in Food Products Sold on Dakar Markets
	Abstract
	Subject Areas
	Keywords
	1. Introduction
	2. Materials and Methods
	3. Results
	4. Discussion
	5. Conclusion
	Conflicts of Interest
	References

