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DEVELOPMENT OF DIETARY CHOCOLATE PRODUCTS
USING NATURAL SWEETENERS

Abstract. Chocolate is a popular confectionery among children and adults. However,
excessive consumption of chocolate adversely affects human health due to the high content
of simple carbohydrates, in particular sucrose. The Department of "Technology of bread
products and processing industries” of Almaty Technological University has developed a
recipe for chocolate with natural sweeteners (stevioside and erythritol). The resulting sample
is characterized by the maximum approximation to the traditional taste, there is no side effect
of the used sweeteners — bitterness and a specific aftertaste.

In terms of organoleptic and physico-chemical parameters, it is close to the classic
dark chocolate, and also exceeds by more than two times the average value of the antioxidant
capacity for the lipophilic fraction in the chocolate line of the traditional recipe using sugar
and without additives (control sample). This may be a consequence of the increased content
of cocoa products in the formulation of the prototype chocolate compared to the control
sample due to the exclusion of sugar from its formulation and its replacement with natural
sweeteners.
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Introduction. The accumulated domestic and foreign experience indicates
that the most effective way to correct nutrition and prevent carbohydrate metabolism
disorders is to follow an appropriate diet, including products that do not contain
sugar. Modern specialized confectionery products of diabetic nutrition for people
with impaired carbohydrate metabolism suggest the inclusion of sweeteners or
sweeteners in the recipe instead of sugar.

Chocolate is a popular confectionery among children and adults. However,
excessive consumption of chocolate adversely affects human health due to the high
content of simple carbohydrates, in particular sucrose [1-2].

Chocolate, which does not contain sucrose in its composition, is perfect for
athletes, people suffering from diabetes. At the same time, such chocolate does not
contribute to excessive fat deposition in the body, does not destroy tooth enamel, has
a low glycemic index (does not increase blood sugar levels) [3-5]. Patients with
diabetes mellitus deny themselves the use of sweets, including chocolate because of
the sugar content in it. This is especially contraindicated for those with type I

32


https://doi.org/10.55956/OSAL1334
https://doi.org/10.55956/OSAL1334

Mechanics and Technology /

ISSN 2308-9865 Scientific journal

2022, N0.3(77)

diabetes. Eating foods containing sugar increases the risk of complications. But the
ban on chocolate is conditional for patients with type 2 diabetes. A diabetic who
keeps the sugar level at a properly stable level may well be treated to a piece of
chocolate without much harm to the body. Only chocolate needs to be purchased
bitter black or special diabetic.

Therefore, the development of a chocolate recipe based on natural sweeteners
with a low glycemic index and calorie content contributes to expanding the range of
products for people with diabetes, as well as those who want to lose weight and
maintain the desired weight, for supporters of a healthy lifestyle and proper nutrition.

Reducing the sugar content in chocolate is not an easy task. The amount of
sugar can be regulated by reducing its content in the recipe by introducing sweeteners
that do not have calories. It is possible to use so-called "bulk™ sweeteners, the level
of sweetness of which is close to sucrose (xylitol, sorbitol, manitol, etc.), or
intensive, which are many times sweeter than sucrose (cyclamate, aspartame, etc.)
[4-7].

The purpose of the work is to analyze and generalize international and
domestic experience in the use of sweeteners and sweeteners in the technology of
chocolate products, as well as systematization of their properties. Research
objectives: to analyze the advantages and disadvantages of sweeteners and
sweeteners; to systematize data on the practical use of sweeteners and sweeteners in
confectionery technology for further research on the development of specialized
confectionery products.

Conditions and methods of research. The Department of "Technology of
bread products and processing industries” of Almaty Technological University has
developed a recipe for chocolate with natural sweeteners (stevioside and erythritol).

In some countries of the world, the use of stevia has become habitual. Sweet
honey grass can be consumed without restrictions, focusing only on the body's need
for sweet foods, while long-term use of steviosides causes a cardiotonic effect,
having a positive effect on the function of the cardiovascular system. Stevia is an
indispensable food product for overweight people, as it is calorie—free and has a
complex of biologically active substances that normalize carbohydrate metabolism
in the body [6-8].

Erythritol (erythritol) is a polyatomic sugar alcohol produced on a production
scale from corn. In its natural form, it is found in melons, pears, grapes and other
fruits and vegetables [7]. The sweetness coefficient of erythritol is 0.7. Its energy
value is only 0.02 kcal/gr. whereas sucrose has 4 kcal/gr.

The main difficulty in the manufacture of chocolate with sugar substitutes in
the traditional way is that when replacing sucrose with stevia and erythritol, a
specific bitterness appeared in the finished chocolate, the elimination of which
became the main task at the initial stage of development [8-9]. Erythritol partially
helps to reduce the bitterness of stevioside by increasing its dosage. In addition to it,
inulin, vanilla, cinnamon and coconut flour were introduced into the chocolate
recipe. These supplements can increase the amount of dietary fiber.

To eliminate bitterness, the optimal quantitative ratio of all the ingredients
contained in chocolate was selected. The test samples were prepared as follows:
chocolate mass was poured into stone melangers, prepared according to recipes
differing in the mass ratio of the above ingredients. Conching and melanging
processes were carried out within 48 hours from the end of loading.

During this time, the size of the volume fraction of particles reached 30
microns, and the degree of grinding of the chocolate mass was 97%, which made it
possible to make its taste advantages more complete and subtle. After the end of the
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melange, the chocolate was tempered on a granite table, then dosed into molds and
placed in a cooling chamber for 30 minutes. In order to evaluate the resulting
chocolate and achieve the best taste indicators, a "blind" tasting was carried out. A
group of tasters, including a person suffering from type Il diabetes, was presented
with chocolate with a different ratio of ingredients.

Figure 1 shows a diagram of chocolate ratings by taste parameters. The
composition of sample 1 included cocoa mass and cocoa butter in a ratio of 1:3,
erythritol, stevioside, coconut flour and inulin. Sample 2 differed from sample 1 by
adding cinnamon and vanilla. In the 3rd variant, the ratio of grated cocoa and cocoa
butter changed and amounted to 1:2, erythritol and stevia were added without
additives. Samples 4 and 1 were similar in composition, but different in the ratio of
grated cocoa to cocoa butter (1:2). In its composition, sample 5 is identical to 2, but
contains less grated cocoa. The last chocolate sample uses all the ingredients.
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Figure 1. The results of chocolate evaluation on a ten-point scale

As a result of the tasting evaluation, a sample was selected with an optimal
ratio of prescription components: cocoa mass, cocoa butter, cinnamon, erythritol,
stevioside, vanilla and coconut flour — 60:20:0, 6:10:0, 01:6, 39:3. With this ratio of
ingredients, the test sample is characterized by the maximum approximation to the
traditional taste of classic dark chocolate. Chocolate was also prepared according to
the traditional recipe using sugar and without additives.

Research results. The resulting chocolate was examined according to
organoleptic and physico-chemical quality indicators compared with the control
sample (Figure 2 and Table 1).

Based on the analyses of the developed chocolate and the control sample,
analyses of the finished results were made. Results and their discussion. According
to the results of the organoleptic evaluation shown in the figure, it was found that
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there were no differences between the experience and the control, with the exception
of taste. This is due to the slight cooling effect of erythritol in the test sample.

taste
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Figure 2. Organoleptic quality indicators of the developed chocolate

Table 1
Physico-chemical quality indicators of the developed chocolate
Indicator Characteristics of chocolate samples
Control Developed sample
Mass fraction of cocoa butter in 50 20
terms of on dry sub-stance, %
Mass fraction of total solids in the 70 80
pen- account for dry substance, %
Fineness, % 95 95
The total content of fat-soluble 63 115
(SSA) antioxidants, mg/100 g
Water soluble (PAS) antioxidants, - -
mg/100 g

The glycemic index of bitter chocolate with a cocoa product content of 72%
and sugar has a rather low value - 25-30 units, however, with the exclusion of sugar
and the addition of inulin, the glycemic index decreased to 20 units.

The degree of chocolate grinding was the same in both cases (at least 95%).

The energy value of the prototype is 425 kcal / 100 gr., and the control one is
508 kcal /100 gr.

Improving the technology of chocolate production with the replacement of
sugar with steverite and inulin made it possible to obtain bitter chocolate with a
functional value, a reduced glycemic index and energy value, acceptable
organoleptic parameters and the degree of grinding compared to the control. At the
same time, the cost of such chocolate was 100-200 tenge / 100 gr. above the control.
Diabetics recommend this chocolate for use.

To meet the physiological needs of dietary fiber, it is necessary to eat at least
2 servings of chocolate per day (1 serving is 10 grams).

From the obtained data presented in Table 2, it can be seen that the prototype
chocolate has the value of the antioxidant capacity index for the lipophilic fraction
of 115 mmol TE / g of weight, which is more than twice the average value of AOE
in the chocolate line of well-known Russian manufacturers. This may be a
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consequence of the increased content of cocoa products in the formulation of the
prototype chocolate compared to the traditional chocolate of the control sample due
to the exclusion of sugar from its formulation and its replacement with natural
sweeteners.

The value of the indicator of the antioxidant capacity of the prototype
chocolate by the hydrophilic fraction was also negligible, as in the chocolate of the
control sample, which is due to the lack of moisture in the chocolate and,
accordingly, water-soluble substances.

Discussion of scientific results. Thus, in order to implement the basic
consumer requirement "people should not get fat from chocolate™" and the technical
characteristic "calorie content", sucrose can be replaced with sweet substances of
vegetable origin, cocoa beans variety can be used for the production of chocolate
with a reduced calorie content and dietary fiber can be introduced into the chocolate
recipe.

At the same time, the new product will have advantages that distinguish it
from other similar products from this product line: thanks to the replacement of sugar
with other sweet substances of plant origin (glycyrrhizin, stevioside, citrus
flavonoids), chocolate acquires the following useful properties: reducing calories,
preventing caries, anti-inflammatory effect, anti-allergic properties, etc.

Conclusion. As a result of the conducted research, a recipe for dietary
chocolate based on erythritol, stevia extract and a number of natural ingredients that
do not contain sucrose in its composition was developed. In the resulting product,
there was no side effect of the used sweeteners — bitterness and a specific aftertaste.
In addition, the content of antioxidants in the developed chocolate was higher than
in the chocolate of classical manufacture.
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TABUFU TOTTINEPAI KONAAHATbIH ANETAbIK LUOKONAA ©HIMAEPIH 93IP/IEY

AHpatna. LWokonag - 6ananap meH epecekTep apacblHAa TaHbIMan KOHAUTEPAiK
eHiM. [lereHMeH, LWOKO/aAThl WAamMagaH TbiC TYTbIHY KapanaibiM KemipcynapablH, atan
alTKaHAa caxapo3aHblH, Ken 60/ybliHa HaltnaHbICTbl agam AeHcay/blFbiHA TEPIC acep eTes,.
ANMaTbl TEXHOJIOTUANBIK YHUBEPCUTETIHIH, «HaH-TOKAW eHiMmAaepi KaHe eHAey eHepKacibi
TexHosorAcbl» KadeapacblHaa TabuFn TOTTiNEHAIPriWTepi (CTEBUO3NA, KaHE IpUTPUTON)
6ap LWOKONAATbIH, peuenTi Xacanabl. ANblHFaH YAM A9CTYpAi AsmMmre MaKcumMangbl
YKaKbIHAAYMEH CUNaTTanagbl, 0N KOALAHbINFAH TITTINIEHAIPrilUTEPAiH, }KaHama acepi XOK -
alLbl XXOHE epeKLe AdM.

OpraHoNenTUKANbIK KaHe PUBUKA-XUMUANBIK,  KepceTkiwTepi 6GoMbiHWa on
KNaCCUKaNbIK Kapa LUOKOMAAKa *KaKblH, COHbIMEH KaTap KaHT KOCbIIFaH XaHe Kocnachi3
(6akblnay yarici) gacTypni peuent 60MbIHIWA WOKONAATbIH Mnodunbai Gppakumace! ywiH
AHTMOKCUAAHTTLIK KabineTiHiH, opTalla MaHiH eKi ecefieH acTam *KofapbliaTagbl. by OHbIH,
peLenTiCiHeH KaHTTbl a/ibiN TacTayFfa XoHe OHbl TabUFU TITTINEHAIPrilUTEPMEH aybICTbIpYyFa
6annaHbICTbl BaKblnay yAricimeH canbiCTblpfaHAa Taxipubenik wokonag peuenticiHae
KaKao eHiMAepiHiH XofapblaaybiMeH 6aiaHbICTbl 60ybl MYMKIH.

Tipek ce3pgep: ToTTiIEHAIprilTEp, CTEBMA, SPUTPUTON, LLOKOIAA,

A.H. Hypmar

MpogeccuoHaneHebili Konnedx Kapakemepa, c.Kapakemep, KazaxcmaH

PA3SPABOTKA AUETUYECKUX LUOKONAAHBIX MPOAYKTOB
C UCMOJIb3OBAHUEM HATYPA/IbHbIX NOACNACTUTE/NEN

AHHOTauma. LLlokonaa ABnseTcA MONyAspHbIM KOHAMTEPCKUM M3gennem cpeam
peten n B3pocabix. OgHaKoO 4YpeamepHoe noTpebneHue WoKonaga HebaaronpuaTHO
OTpakaeTcs Ha 340pPOBbe YEe/0BEKA M3-33 BbICOKOrO COAEPKaHMA MPOCTbIX Yr1eBon0B, B
YaCTHOCTM caxapo3bl. Ha Kadegpe «TexHonorusa xnebonpoayKToB 1 nepepabaTbiBatoWwmx
Npoun3BoACcTB» ANIMAaTUHCKOro TEXHONOTMYECKOro YHMBEpPCUTETA pa3paboTaHa peuenTypa
LIOKONAaAa C NPUMPOAHbLIMU Caxapo3aMeHUTENAMU (CTeBUO3na, U 3puTpuTon). MonydeHHbI
obpasel, xapaKTepusyeTcs MaKCMMasbHbIM NPUBAMIKEHMEM K TPagUMUMOHHOMY BKyCy, B
Hem OTCyTCcTByeT Mob6OYHbIN 3PPEeKT MpUMEHsieMbIX Caxapo3ameHuTenem — ropeyo W
cneunduyHoe nocnesKycue.

Mo opraHonenTMYecKMm U GU3MKO-XMMUYECKMM MOKasaTeNnam OH NpUbAnXKeH K
KNnaccuyeckoMy TEMHOMY LLIOKO/Iagy, a TaKKe NnpeBocxoamuT bosee yem B ABa pasa cpegHee
3HaYeHWe aHTMOKCUAAHTHOM eMKOCTM No AMnodunbHOM PpakLMK B AMHENKe WOKoNaga
TPaAMUMOHHOW peuenTypbl C UCNOMb30BaHMEM caxapa M 6e3 006aBOK (KOHTPOAbHbIN
obpasel). 3To MoOXKeT 6biTb CNeACTBMEM YBEINUYEHHOIO COAEepKaHUA Kakao NPoAYyKTOB B
peLenType onbITHOro ob6pasua WOoKoMaZ4a Mo CPaBHEHUIO C KOHTPOJIbHbIM 0bpasLom B
CBA3W C WCK/AIOYEHMEM caxapa M3 ero peuenTypbl M 3aMeHON ero Ha HaTypajibHble
Caxapo3mMeHUTenu.

KnioueBble cnoBa: noacnacTuTeNn, CTeBUA, SpUTPUT, LLOKONAA,
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