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FOOD ADDITIVES IN CONFECTIONERY®

Dodatki do zywnosci w wyrobach cukierniczych®

The aim of the article is to present the results of the analysis of
the use of various additives in the manufacture of confectionery.
A total of 100 confectionery products were analysed. They
were divided into 5 groups: chocolate candies, hard and soft
candies, chocolate bars and chocolate tablets. In the first stage
of the studies, we determined the type of additional substances
used in each product. Subsequently, the average share of the
declared additives in each sub-group of confectionery was
calculated. It was found that of all additions declared in the
composition, more than 63% included food additives, 19.4%
were flavours and 17.1% included other additions, mainly
affecting the nutritional value of products. Soft candies
contained on average more than 7 additives, whereas hard
candies - 5 different additives. On average, 5.6 different
additives were declared in the composition of chocolate
candies and bars, and in the composition of chocolate tablets
- more than 6. The highest number of additives was found in
soft candies (on average, there were 4.5 different additives in
one piece), followed by chocolate tablets (4.3) and chocolate
bars (3.8). In one piece of hard or chocolate candies one can
expect an average of about 3 different food additives. Soft
candies were dominated by the addition of glazing substances
and dyes, hard candies by the addition of dyes and acidity
regulators, chocolate candies and bars by the addition of
emulsifiers and raising substances, whereas chocolate tablets,
above all, by the addition of emulsifiers, dyes and acidity
regulators.

Key words — confectionery, food ingredients, food additives,
additional substances, flavours.

INTRODUCTION

In food production on an industrial scale, additives are
considered as essential ingredients because they perform
various technological functions, affecting, among others, the
formation of the sensory characteristics of food (colour, taste,
smell), physical properties (consistency), chemical parameters
(e.g. acidity) or microbiological quality. They also often have

Celem artykulu jest prezentacja wynikow dotyczgca analizy
stosowania roznych dodatkow w produkcji wyrobow cukier-
niczych. Lgcznie przeanalizowano sktad 100 wyrobow cukier-
niczych, ktore podzielono na 5 grup: cukierki czekoladowe,
cukierki twarde i mi¢kkie oraz batony czekoladowe i czekola-
dy. W pierwszym etapie badan, w kazdym produkcie okreslano
rodzaj stosowanych dodatkow, w tym substancji dodatkowych.
Nastepnie obliczano przecietny udzial deklarowanych dodat-
kow w kazdej podgrupie wyrobow cukierniczych. Stwierdzo-
no, ze sposrod wszystkich deklarowanych w sktadzie dodat-
kow do zywnosci, ponad 63% to substancje dodatkowe, 19,4%
to aromaty oraz 17,1% pozostale dodatki, w glownej mierze
wplywajgce na ksztaltowanie wartosci odzywczej wyrobow.
Cukierki migkkie zawieraly przecigtnie ponad 7, a twarde
5 roznych dodatkow. W skiadzie cukierkow czekoladowych
i batonow deklarowano przecietnie 5,6 roznych dodatkow,
a w sktadzie czekolad ponad 6. Najwigkszq liczbe substancji
dodatkowych stwierdzono w cukierkach migkkich (przeciet-
nie w jednym cukierku znajdowalo si¢ 4,5 roznych substancji
dodatkowych), nastepnie w czekoladach (4,3 szt.) i batonach
czekoladowych (3,8 szt.). W jednym cukierku twardym lub cze-
koladowym mozna spodziewaé sig przecietnie ok. 3 roznych
substancji dodatkowych. W cukierkach migkkich dominowat
dodatek substancji glazurujgcych i barwnikow, w cukierkach
twardych dodatek barwnikow oraz regulatorow kwasowosci,
w cukierkach czekoladowych oraz w batonach dodatek emul-
gatorow i substancji spulchniajqcych, a w czekoladach prze-
de wszystkim dodatek emulgatorow, barwnikow i regulatorow
kwasowosci.

Stowa kluczowe — wyroby cukiernicze, sktadniki zywnosci,
dodatki do zywnosci, substancje dodatkowe, aromaty.

an economic aspect — in many cases, a reduced-price effect of
a food product can be achieved, the attractiveness of products
as well as food safety [10, 19] can be increased. On the
other hand, the use of additives is an element of concern for
consumers, as there are known cases of adverse health effects
[1,3,12].
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Food additives should be constantly monitored and
reassessed on the basis of changing conditions of use and new
scientific information. Legislation currently in force in the
European Union states that food additives may be used if they
benefit the consumer [11].

Therefore, there is a need for continuous monitoring of
the consumption of various additions and, in particular, of
additional substances, if only because, with an inadequately
balanced diet, they could be over-consumed, going above
the indicated safe level of consumption. It has been proven
that the effects of consuming excessive amounts of certain
additives may be manifested as late as after a few years [4].
The quality of products intended for children is particularly
important [9].

POLBISKO research shows that more than 90% of Poles
buy sweets, and for most of them they are a permanent part
of the diet. These studies also indicate that almost 40% of
the studied consumers eat something sweet at least 5 times
a week, and 11% even several times a day. These studies also
show that chocolate products are the largest segment of the
Polish confectionery market [6]. This study has been inspired
by the need to monitor the use of additives in this product

group.

MATERIAL AND METHODS

The experimental material consisted of labels for food
products included in the confectionery group. A total of 100
products were analysed and divided into 5 product groups:
chocolate candies, hard and soft candies, chocolate bars and
chocolate tablets. In each product group, 20 products from
different manufacturers were analysed. The first stage of the
studies focused on the type and number of different additives
used for each product. Next, we calculated the average share
of the analysed components in the products classified for each
sub-group of those products. The results were compared in
individual groups of selected confectionery products.
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RESULTS AND DISCUSSION

In tab. 1, the values determining the total number of
additives in each group of confectionery are presented, while
tab. 2 presents the average number per single product. The
content of 100 analysed products indicated the use of 593
different additives, of which 376 (63.5%) were food additives,
115 (19.4%) were flavours and 101 (17.1%) featured additions
other than flavours and food additives (tab. 1).

On average, individual products in each group contained
from 5 to 7.4 different additives, of which the following
should be mentioned:

— food additives — used in the largest amount (on average
approx. 3.1 to 4.5 different substances per single food
product),

— flavours (approx. 0.7 — 1.5 in one product),

— and other additives (from 0.7 to 1.5 in one product)
which mainly influenced the nutritional value of
products. The highest number of such additives was
found in soft candies (1.5 per single product), while the
least (0.7-0.8 per single product) in chocolate tablets
and hard candies (tab. 2).

All of the analysed products included the addition of
flavours. The highest number of different flavours per
product was declared in chocolate candies, soft candies and
chocolates tablets (tab. 2). The most frequently used flavour
was vanilla (ethylvanillin) and aromas declared as natural
fruit aromas (lemon, apple, orange, raspberry), or other: mint,
coffee, cola.

Table 3 shows alist of ingredients declared by manufacturers
as additives. The additives affecting the nutritional value of
products include: protein preparations, maltodextrins, natural
flavouring-aroma and colouring ingredients, or vitamins.
Concentrates of fruit juices and fruit and vegetable juices as
well as plant extracts were used quite often — mainly in filled
products. In the case of glazed candies, vegetable oils have
been used, mainly in mixtures with the addition of glazing
substances.

Table 1. Summary of the total number of additives in the groups of confectionery products
Tabela 1. Zestawienie lacznej liczby dodatkow w grupach wyrobéw cukierniczych
Type of candy / Rodzaj cukierkow
Groups of additives / products gl;«:;zla;:et:(z:: / ﬁgz?:::t/e Total /
Grupy dodatkéw / wyrobdw Soft / Hard / (caramels) | Chocolate / (}’ Crekolad Razem
Migkkie Twarde Czekoladowe owe ZeKolady
The total number of all declared additives
kaczna liczba wszystkich deklarowanych 147 99 111 111 125 593
dodatkéw
Flavourings / Aromaty 27 18 30 15 27 117
Additives / Substancje dodatkowe 90 65 61 75 85 376
Additives other than flavourings and additi-
ves
Dodatki inne niz aromaty i substancije 30 16 20 21 13 100
dodatkowe

Source: The own study

Zrédlo: Badania whasne
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Table 2. The number of additives in confectionery per one product

Tabela 2. Liczba dodatkéw w wyrobach cukierniczych w przeliczeniu na jeden produkt

Number of declared ingredients added to the confectionery /

. Liczba deklarowanych sktadnikow dodawanych do wyrob6ow cukierniczych
Confectionery groups /

Grupy wyrobow cukierniczych including / w tym:
Total / Ogétem
additives / substancje dodatkowe | flavourings /aromaty | others / pozostate

Soft candies / Cukierki migkkie 7,4 4,5 1,4 1,5
Hard candies / Cukierki twarde 5 33 09 0,8
Chocolate candies / Cukierki czekoladowe 5,6 3,1 1,5 1,0
Chocolate bars / Batony czekoladowe 5,6 3,8 0,7 1,1
Chocolate tablets / Czekolady 6,3 43 1,4 0,7

Source: The own study

Zrédlo: Badania wlasne

Table 3. List of additives other than additives and flavorings used in confectionery
Tabela 3. Wykaz dodatkéw innych niz substancje dodatkowe i aromaty w wyrobach cukierniczych

Confectionery groups /

Grupa wyrobdw cukiericzych Additives other than additives and flavourings / Dodatki inne niz substancje dodatkowe i aromaty

koncentraty sokdw owocowo-warzywnych, ekstrakty i wyciagi smakowo-barwiace z naturalnych sktadnikow
(takich jak: kawa, szpinak, pokrzywa, kurkuma, papryka), witaminy (najcze$ciej wit. C, E oraz witaminy z grupy
B), maltodekstryna

Soft candies /
Cukierki migkkie

oleje roslinne (gtdwnie kokosowy w mieszaninach z substancjg glazurujaca), koncentraty owocowe oraz

Hard candies / ekstrakty i wyciagi z roslin (najczeSciej: krokosz, cytryna, rzodkiew, jabtka, czarna porzeczki, czarny bez),
Cukierki twarde koncentraty i hydrolizaty biatek (gtownie mleka), naturalne koncentraty barwiace (z czarnej marchwi, papryki,
kurkumy, spirulina) oraz witaminy (gtéwnie C, E oraz z grupy B)
Chocolate candies / koncentraty biatek serwatkowych i wszystkich biatek mleka, ekstrakty roslinne (np. z papryki), wanilina,
Cukierki czekoladowe ekstrakt stodowy jeczmienny
Chocolate bars / maltodekstryny, wanilina, naturalne ekstrakty smakowo-barwiace oraz koncentraty biatek (gtdwnie mleka),
Batony czekoladowe sktadniki o charakterze zagestnikow (gtownie maltodekstryny)
Chocolate tablets / ekstrakt i wyciagi smakowo-barwiace (np. z papryki chilli, wanilina), koncentraty sokéw owocowych
Czekoladady (np. z dzikiej rozy, czarnego bzu), ekstrakt stodowo-jeczmienny

Source: The own study

Zrédlo: Badania wlasne

Table 4. Groups of additives and their average number per one product
Tabela 4. Grupy substancji dodatkowych i ich przecietna liczba w przeliczeniu na jeden produkt

Groups of additives / Type of candy / Rodzaj cukierkéw Chocolate bars /| Chocolate

Grupy dodatkow Soft (including stuffed) / | Hard (caramels) /| Chocolate / | Batony czekola- | tablets /

Miekkie Twarde Czekoladowe dowe Czekolady
Colorants / Barwniki 1 1,4 0,1 0,1 0,5
Acidity regulators / Regulatory kwasowosci 0,6 1 0,2 0,3 0,5
Acids / Kwasy/ 0,6 0,2 0,1 0,1 0
Humectants / Utrzymujace wilgo¢ 0,2 0,2 0,4 0,5 0,3
Emulsifiers / Emulgatory 0,7 0,3 1,6 2,1 2,0
Loosening / Spulchniajace 0 0 0,5 0,5 0,3
Glazing / Glazurujace 1,1 0,1 0,1 0 0,2

Source: The own study
Zrédlo: Badania wlasne
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In this group of additives, the fairly frequent use of
maltodextrins is indicated. According to the literature,
maltodextrins are used in food production to bind water to
products with reduced fat content, and to add stickiness. They
ensure a delicate texture and a feeling of full taste. They are
used primarily in meat preparations, cakes and bakery products,
but also in confectionery as filling substances [17, 18].

Additional substances were declared in all products, and
fulfilled a total of 14 different technological functions. Tab. 4
shows those groups of additives that were included in the list
of ingredients of all the analysed products, while substances
that were used individually included preservatives (candies,
chocolate bars, and chocolate tabs), gelling substances (soft
candies, chocolate tabs), antioxidants (hard and soft candies),
stabilisers (bars, chocolates), anti-caking substances (hard
candies), binders (bars) and thickening substances (soft
candies, chocolate tablets).

Dyes were one of the most commonly used groups of
additives in the manufacture of confectionery. It was found
that dyes were most commonly used in the production of
hard candies (1.4 pc in a single product) and in soft candies
(an average of 1 dye per product). In the other product
groups, significantly less than one dye was used per single
product. In chocolate bars and chocolate candies, this was
true for curcumin, and in chocolate tablets: chlorophylls and
chlorophyllines, anthrocyanins, carotenes, titanium dioxide,
beet brood, riboflavins, oxides and iron hydroxides, carmines,
curcumin, paprika extract and cochineal (tab. 5).

The use of synthetic dyes in confectionery and other
products, which are subjected to thermal processes, is justified
since the properties of these colouring agents do not change
under the influence of temperature [7]. It is also known that
the colour stability of products often depends on the type of
dye and the pH of the environment. It is higher in products
with a pH of about 3.5 when L-ascorbic acid is added as an
acidity regulator, instead of the popular citric acid [2].

Similar studies [5] found a large number of different
types of colouring agents in different foods, with the most (an
average of 3.33 pc in a single product) found in confectionery
and bakery products. A fairly large group of additives declared
on the labels included acidity regulators and acids, most
commonly used in hard and soft candies. Citric and lactic acid
were the most commonly used, but tartaric, fumaric or malic
acids were also found (tab. 5).

On average, chocolate bars and candies contained about
2 different emulsifiers (from 1.7 to 2.2). On the other hand,
less than 1 type of emulsifier (on average 0.3-0.7pc/1 product)
could be found in a single hard or soft candies piece. Among
a number of emulsifying substances used in these products are
soya and sunflower lecithin, but also mono- and diglycerides
of fatty acids, i.e. synthetic fats similar in composition to
natural fat, gum arabic, polyglycerol polyricinoleate, i.e. semi-
synthetic emulsifier and stabiliser obtained from polyglycerol
and castor oil, used most often for quick and easy and more
durable mixing and combining of various ingredients (tab. 6).

Humectants were most commonly used in the manufacture
of chocolate bars and chocolate candies (from 0.2 to almost
0.5 substances per product). These were mostly sorbitols, but
also glycerol (tab. 6).

According to literature data, sorbitol is very often used in
the production of mint sweets, caramels, chocolate tablets,
biscuits and as an addition to foods recommended for
diabetics. It is also used in the concentrate, dairy and beverage
industries [8].

A significant number of glazing substances was declared in
soft candies (1.1 pc in a single product) (tab. 4). Only chocolate
bars did not feature these substances. The most commonly
used glazing substances are carnauba wax, beeswax, shellac
and gum Arabic. Carnauba wax was found in hard and soft and
chocolate candies, beeswax in soft candies and chocolate tabs
(tab. 6). Hard and soft candies did not use raising substances.
Their addition to sweets, chocolate bars, and chocolate tablets
was found in the composition of chocolate candies, in bars and
chocolate tabs (tab. 6).

Table 5. List of selected additives in confectionery products declared by different manufacturers

Tabela 5. Wykaz wybranych substancji dodatkowych w wyrobach cukierniczych deklarowanych przez réznych produ-

centow

Confectionery groups /
Grupy wyrobow cukierniczych

Colorants / Barwniki

Acidity regulators /

Regulatory kwasowosci | Ac1dS/KWasy

Soft candies
Cukierki migkkie

dwutlenek tytanu, ekstrakt z papryki, kurkumina, kompleksy
miedziowe chlorofili i chlorofil, karmele, czerwien buraczana,
E153, E 120, E 132

kwas cytrynowy, kwas
mlekowy, mleczan sodu,
E 331

winowy, kwas cytry-
nowy, mlekowy

Hard candies

kurkumina, kapsantyna, koszenila, kompleksy miedziowe
chlorofili i chlorofil, E162, antocyjany, indygotyna, karmelizo-

mlekowy, fuma-

kwas cytrynowy i kwas rowy, cytrynowy,

Czekoladady

Cukierki twarde wany syrop cukrowy miekowy jabtkowy, winowy
Chocolate candies .
Cukierki czekoladowe kurkumina kwas cytrynowy cytrynowy
Chocolate bars . kwas cytrynowy, weglan
Batony czekoladowe kurkumina sodu cytrynowy
Chocolate tablets chlorofile i chlorofil, antocyjany, karoteny, dwutlenek tytanu, | kwas cytrynowy, weglany
czerwien buraczana, ryboflawiny, tlenki i wodorotlenki zelaza, | sodu, dwutlenek wegla, cytrynowy

karminy, kurkumina, ekstrakt z papryki, koszenila

kwas winowy

Source: The own study

Zrédlo: Badania wlasne
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Tabela 6. Wykaz wybranych substancji dodatkowych w wyrobach cukierniczych deklarowanych przez réznych produ-

centow

Confectionery groups /
Grupy wyrobow
cukierniczych

Emulsifiers / Emulgatory

Humectants / Speeding agents / .
Substancje utrzymujace Substancje swg::::!g aiqaezrllltrsu{ ce
wilgoé spulchniajace 1eg I

Soft candies
Cukierki migkkie

mono- i diglicerydy kwasow
tluszczowych, lecytyna z soi,
guma arabska, E472c

sorbitole, syrop sorbitolowy

wosk pszczeli bialy i zoty,
wosk carnauba

Hard candies
Cukierki twarde

lecytyny z soi,

sorbitol, syrop sorbitolowy

wosk carnauba

Chocolate candies
Cukierki czekoladowe

lecytyny z soi, E476

inwertaza, glicerol, syrop
sorbitolowy, sorbitole

wodoroweglan sodu,
wodoroweglan amonu,
pirosiarczyn sodu

guma arabska, szelak

Chocolate bars
Batony
czekoladowe

lecytyny, E 476, E 471, lecy-
tyny z soi, lecytyna stonecz-
nikowa

inwertaza, sorbitole, glicerol

wodoroweglan sodu,
weglan sodu, weglan
amonu

Chocolate tablets
Czekolady

lecytyna sojowa, E476,
lecytyna stonecznikowa

Syrop sorbitolowy, glicerol,
inwertaza, sorbitole

weglany sodu, weglany
amonu, pirosiarczyn sodu

guma arabska, wosk
pszczeli, szelak, wosk
carnauba

Source: The own study
Zrodlo: Badania wilasne

A study conducted in 2002 [13] showed that biscuit and
confectionery products mainly used emulsifiers and aromas
(19.4% of the total substances found) as well as raising agents
and dyes (16.4%). Pastry and confectionery products from
2006, similarly to 2011, contained the most aromas (25.5%
of the total pool), emulsifiers (22.6%) and dyes (19.5%) [14,
15, 16].

In the analysed confectionery products available in 2020,
aromas accounted for 19.7% of all additives, and additional
substances constituted 63.4%. Among the additional substances
used in all groups of the analysed products, emulsifiers

(35.8% of all declared additives) were the most commonly
used, followed by dyes (16%) and acidity regulators (13.6%).
However, when considering each group of confectionery
separately, a significant differentiation in the use of additives
is observed. Soft candies were dominated by the addition of
glazing substances and dyes (24.4 and 22.2%), hard candies by
the addition of dyes (41.5%) and acidity regulators (30.8%),
in chocolate candies and bars the most frequently added
substances were emulsifiers (52.5 and 56%) and loosening
substances (16.4 and 13.3%), while in chocolate tablets —
primarily emulsifiers (35.8%), dyes (11.8%) and acidity
regulators (10.6%) (tab. 7).

Table 7. The frequency of declaring individual groups of additional substances in the composition of the analyzed con-

fectionery products

Tabela 7. Czestotliwo$¢ deklarowania poszczegolnych grup substancji dodatkowych w skladzie analizowanych wyrobéw

cukierniczych
Confectionery groups / Grupy wyrobdw cukierniczych
Groups of additives: / Grupa substancji dodatkowych:

CM CT CCz BCz Cz Xsr.
— colorants / barwniki 22,2 41,5 3,3 1,3 11,8 16,0
— acidity regulators / regulatory kwasowosci 13,3 30,8 6,6 6,7 10,6 13,6
— humectants / substancje utrzymujace wilgo¢ 44 1,5 9,8 12,0 71 7,0
—acids / kwasy 13,3 4,6 1,6 1,3 1,2 4,4

— thickeners / substancje zageszczajace 3,3 3,1 0,0 0,0 1,2 1,5

- glazing agents / substancje glazurujace 24,4 3.1 33 0,0 4,7 71
- emulsifiers / emulgatory 14,4 9,2 52,5 56,0 471 35,8

— stabilizers / stabilizatory 1,1 - 3,3 1,3 4,7 2,1

— bulkheads / substancje spulchniajace - - 16,4 13,3 71 74

— preservatives / substancje konserwujace - - 1,6 2,7 1,2 11
—gelling agents / substancije zelujace 11 - 1,6 0,0 3,5 1,3




92 POSTEPY TECHNIKI przetwdrstwa spozywczego / TECHNOLOGICAL PROGRESS in food processing 2/2020

Confectionery groups / Grupy wyrobéw cukierniczych

Groups of additives: / Grupa substancji dodatkowych: o or pve v - e
—antioxidants / przeciwutleniacze 2,2 3,1 - 1,3 - 1,3

— anti-caking agents / substancje przeciwzbrylajace - 3,1 - - - 0,6

- binders / substancje wigzace - - - 4,0 - 0,8

CM — soft candies / cukierki migkkie; CT — hard candies (caramels) / cukierki twarde (karmelki); CCz — chocolate candies / cukierki
czekoladowe; BCz — chocolate bars / batony czekoladowe; Cz — chocolate tablets / czekolady

Source: The own study

Zrédlo: Badania wlasne

CONCLUSIONS

It was found that of all additions declared in the
composition, more than 63% included food additives, 19.4%
were flavours and 17.1% included other additions, mainly
affecting the nutritional value of products.

Soft candies contained on average more than 7 additives,
whereas hard candies — 5 different additives. On average,
5.6 different additives were declared in the composition
of chocolate candies and bars, and in the composition of
chocolate tablets — more than 6.

The highest number of additives was found in soft candies
(on average, there were 4.5 different additives in one piece),
followed by chocolate tablets (4.3) and chocolate bars (3.8).
In one piece of hard or chocolate candies one can expect an
average of about 3 different food additives.

Soft candies were dominated by the addition of glazing
substances and dyes, hard candies by the addition of dyes and
acidity regulators, chocolate candies and bars by the addition
of emulsifiers and raising substances, whereas chocolate
tablets, above all, by the addition of emulsifiers, dyes and
acidity regulators.

PODSUMOWANIE

Stwierdzono, ze sposrod wszystkich deklarowanych
w sktadzie dodatkéw do zywnosci, ponad 63% to substancje
dodatkowe, 19,4% to aromaty oraz 17,1% pozostate dodatki,
w glownej mierze wplywajace na ksztaltowanie wartosci od-
zZywczej wyrobow.

Cukierki migkkie zawieraly przecigtnie ponad 7, a twarde
5 réznych dodatkow. W sktadzie cukierkow czekoladowych
i batonow deklarowano przecigtnie 5,6 réznych dodatkow,
a w skladzie czekolad ponad 6.

Najwigksza liczbe substancji dodatkowych stwierdzono
w cukierkach migkkich (przecietnie w jednym cukierku znaj-
dowato si¢ 4,5 réznych substancji dodatkowych), nastepnie
w czekoladach (4,3 szt.) i batonach czekoladowych (3,8 szt.).
W jednym cukierku twardym lub czekoladowym mozna spo-
dziewac si¢ przecietnie ok. 3 roznych substancji dodatkowych.

W cukierkach migkkich dominowat dodatek substancji
glazurujacych i1 barwnikéw, w cukierkach twardych doda-
tek barwnikow oraz regulatoréw kwasowos$ci, w cukierkach
czekoladowych oraz w batonach dodatek emulgatoréw i sub-
stancji spulchniajacych, a w czekoladach przede wszystkim
dodatek emulgatorow, barwnikow i regulatorow kwasowosci.
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