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TECHNOLOGICAL FEATURES OF CAROB POWDER
OF DIFFERENT DEGREES OF ROASTING

0. Samokhvalova, O. Shydakova-Kameniuka, M. Labazov

1t has been established that with an increase in the degree of roasting of the
Carob powder, its moisture content decreases, its fat-retaining and water-holding
properties deteriorate, the color becomes darker. It is recommended to use carob powder
of the maximum degree of roasting — Carob dark in order to replace cocoa powder,
which is due to its maximum proximity to natural cocoa powder in terms of color. By the
way, this sample has similar moisture content to cocoa powder, which will not require
significant adjustments to the recipes for dry matter. It is promising to study the
possibility of using carob powder in technologies of fat-containing confectionery due to
higher fat-retaining properties of carob powder compared to cocoa.
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TEXHOJIOI'TYHI OCOBJIMBOCTI HIOPOLIKY KEPOBY
PI3HOT'O CTYIIEHS OBCMAXKEHHSA

0. CamoxsaiioBa, O. lllunaxkoa-Kamenioka, M. Jla6azoB

Oo0Hi€lo i3 CYHacHUx meHOeHyill pPO36UMKY Xapuoeoi 2any3i, 30Kpema
KOHOUMEPCLKOI NPOMUCIOB0CMI, € NOULYK HOBUX CUPOSUHHUX pecypcis. OCmanHim
yacom yce Oinbwioi nonynapHocmi HabY8A€E BUKOPUCAHHA 6 MeXHONIO2IAX
KOHOUMEPCLKUX 8UPOOI8 HempaoUyitiHux iHepeOdieHmi6 POCIUHHO20 NOXOOIHCEHHS.
3oxpema, nomenyiliHy npueabaugicms 07 Xapio8oi NPOMUCIOB0CT MAIOMb NAOOU
pidckosozo Oepeea — kepoby. Uepez @iomiHHOCMI 6 XiMiyHOMY CK1a0i U
DYHKYIOHANbHUX 61ACMUBOCMIAX M AKOMb | HACIHHA KepoOy Maiome Pi3Hi HANPAMU
suxopucmanns. Hacinus 3acmocosyioms 051 6upobHuymea kameoi, o nepesaslcHo
BUKOPUCTOBYEMbCS. AK  CMAOINI3amop y  pPI3HOMAHIMHUX XAPUOBUX CUCMEMAX,
Gpapmayesmuunux npenapamax, xocmemuyi mowjo. M ’skomws (carob pulp), wo
3AMUWURACA NICTA BUOATIEHHS. HACIHHA, NiOAsede mennogiti 00podyi 3 nooarbuum
noopionenuam. Ompumanuii NOPOUOK UUPOKO SUKOPUCTIOBYEMBCS 8 PISHUX 2ATY35X
Xapuogoi npomMucio8ocmi s 3aMiHU KAKA0-NOPOWKY Ma K NIOCON00HCY8AY.

Hamu npogedero susuenHs mexHon02iuHux 0codIU80Cmell nopowKy Kepooby
pisnoz2o cmynens ob6cmasicenns (carob dry, carob light, carob medium, carob dark)
NOPIGHAHO 3 HAMYPALLHUM NOPOWKOM KAKAO. YCmaHnoseneno, wo 3 nioguuyeHHsIM
cmynensi  00CMadiCeHHs. NOPOWKY — KepoOy — 3MEHUYEmbCs 1020  80J02ICMb,
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NO2IPULYIOMbCA  HCUPOYMPUMYBATbHI  MA  HCUPOEMYNbCY8ANbHI  8AACMUBOCTI.
Topowiox Kkaxkao 3a 3HAYEHHAM 60O0O0YMPUMYBANbHOI 30aMHOCMI  CYMMEGO
nepesepuiye 6ci  OOCHIOHI 3pasku KepodOy, OOHAK XAPAKMEpPUusyEmvCsi 3HAYHO
MEHWOI0 30AMHIiCIMIo 00 YMpUMY8auHsi Jcupig. [lisi 3aMiHU NOPOWKY KAKAO
DEKOMEHO08AHO  BUKOPUCHIOBYBAMU NOPOWOK Kepoby HAUOLIbuo20 CMmMyneHs
obemadxcenns — Carob dark, wo 3ymoeneno 11020 MakcumanbHoOw HAOAUICEHICMIO 00
HAMypanbHo2o0 KaKao-nopowiky 3a osnaxkamu Koavopy. Taxodc yeu 3pasok mae
6nuU3bKe 00 NOPOWKY KAKAO 3HAYEHHS 60JI020CMI, 3A60iKU YOMY He NompiOHe
cymmese Kope2y8amHs. peyenmyp 3a CyXuMu pevosunamu. 3eadcarouu Ha Oinviu
BUCOKI JCUPOYMPUMYBATbHI  61ACMUBOCMI NOPOWKY KepoOy NOPIGHSIHO 3 KAKAO,
NepPCReKMUGHUM € OOCIONCEHHST MONCIUBOCI 1020 BUKOPUCMAHHS 8 MEXHONO2IAX
JHCUPOBMICHUX KOHOUMEPCLKUX GUPODIS.

Kniouosi cnosa: kepob, Kakao-nopouiok, KOIbOPOBICHb, KOHOUMEPCHKI
supobu.

Statement of the problem. One of the current trends in the food
industry, including the confectionery industry, is the search for new raw
materials. The interest of producers is directed towards raw materials with
high biological value, the presence of functional and technological
properties, low cost, etc. Particular attention is paid to analog raw materials
— that is, ones that allow you to replace recipe components with high cost
without compromising the quality of the final finished product [1].
Recently, the use of non-traditional ingredients of plant origin in
confectionery technologies is becoming increasingly popular. In particular,
the carob beans, Seratonia siliqua, are of potential attractiveness for the
food industry. This tree grows in semi-arid conditions in the Mediterranean
region and has an annual global production of around 310 000 tons [2].
Carob beans are dark brown pods (carob), which consist of pulp (90%) and
seeds (10%). However, due to differences in chemical composition and
functional properties, the pulp and seeds of carob have different uses [3].
The seeds are used for the production of gum (food additive E410), which is
mainly used as a stabilizer in various food systems (yogurts, mayonnaise,
hard cheeses, candies, etc.), pharmaceuticals, cosmetics, etc. [4].

The flesh (carob pulp) remaining after removal of seeds is subject to
heat treatment with the subsequent crushing. Consequently, powder is
obtained that is also a promising target for the food industry nowadays.

Review of the latest research and publications. The safety of
carob powder for humans has been confirmed by the US Food and Drug
Administration (FDA). According to its conclusion, this product belongs to
the class GRAS - Generally recognized as safe [5]. The relevance of the use
of carob powder in food technology is largely justified by the peculiarities
of its chemical composition and taste characteristics. In particular, it
contains dietary fiber and vitamins (A, E, D, B,, Bs, B, C), macro- and

168



microelements (Ca, P, K, Mg, Na, Fe, Cu, Zn), polyphenolic compounds
and other useful nutrients in quantities that are significant for the human
body [4; 5]. This determines the prospects for using carob in order to
improve dietary intake. In addition, it contains a significant amount of
mono- and disaccharides, which give the powder a sweet taste. As a result,
the use of this additive in confectionery technology will reduce the recipe
sugar content. A distinctive feature of carob powder is its color — depending
on the commaodity-based form; it is determined by the degree of roasting, its
color varies from light brown to dark brown. Nowadays, high degree —
roasted carob is widely used to replace cocoa powder. Its advantages over
cocoa powder are as follows: lower cost, lower energy value, absence of
oxalates, which bind calcium and lead to the formation of kidney stones,
and theobromine and caffeine, which can cause allergic reactions [6].
However, the use of carob is not limited to replacing cocoa.
Recommendations are given for its use in the manufacture of bread in order
to improve the microbiological stability of products during storage [7]. It
has been proposed to use carob powder as a sweetener in the technology of
fermented milk drinks [8; 9] and curd products [10]. There are proposals for
using carob during the production of confectionery products in order to
improve its chemical composition (including enrichment with dietary fiber),
and to provide original organoleptic properties. In particular, the technology
of muffins with a content of carob powder 25% of the total raw materials
has been proposed [11]; in biscuit technology, it is recommended to replace
up to 50% of wheat flour with the specified additive [12], in the technology
of whipped cookies, 10% flour has been replaced by carob [13]. Studies are
being conducted on the possibility of using carob powder in the
manufacture of marshmallows [14], fillings for confectionery [15], etc.

However, in the presented works, studies are mainly aimed at
exploring the properties of finished products with the addition of carob
powder. There are no systematic recommendations for the use of carob of
different degrees of roast, which would be based on an assessment of its
main characteristics.

Taking into consideration mentioned above, we consider that
research aimed at studying the technological features of carob powder of
various degrees of roasting is relevant in order to provide recommendations
for its further use in the manufacture of confectionery.

The objective of the research is to study the technological features
(humidity, water and fat-retention capacity, chromaticity) of carob powder
of different degrees of roasting.

Presentation of the research material. Carob powder of various
degrees of heat treatment has been used in the studies, namely: carob dry
(dried), carob light (light roasting), carob medium (medium roasting), and
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carob dark (strong roasting) (manufacturer TM “Cacaogold”, Spain),
according to TU U 10.6-2949619066-001:2019. Prior to testing, the
samples were stored in vacuum factory packaging. Natural cocoa powder
produced by TM “Cacaogold” (Spain) has been used for comparison due to
the prevalence of the use of carob to replace cocoa powder.

In the studied samples, the indicators of moisture content, water-
holding capacity, fat-retaining ability and chromaticity were assessed.
Humidity was measured according to AOAC 925.09 by drying to constant
weight. Fat-retaining (FRC) capacity and water-holding (WHA) ability was
assessed by the amount of fat or water abstained with the sample after
infusion and centrifugation according to the method described in [16].

Chromaticity was assessed wusing a 45/0 optical geometry
spectrophotometer (brand: 3nh; model: YS4560; in conjunction with the
SQCX program) according to the method described in [17]. Prior to
measurement, the equipment was calibrated using a standard white plate
and a black trap. Color parameters were determined by the following
characteristics: L* (from 0 — black to 100 — white), a* (from (-50) — green
to 50 — red), b* (from (-50) — blue to 50 — yellow).

It has been established that the humidity of carob powder decreases with
increasing the degree of roasting (Fig. 1), which is due to the greater removal of
physically bound moisture in the case of prolonged thermal exposure.
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F-ig‘. 1. Comparison of moisture content of carob powder of different roasting
degrees with cocoa powder
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In particular, the sample Carob light compared to dried carob (Carob
dry) is 12,6 percent less than the value of the moisture content. Concerning
the degree of roasting increases — samples Carob medium and Carob dark
should be mentioned, forasmuch as the value of this indicator decreases by
47,0 and 52,5 relative percent, respectively. It should be noted that the value
of the moisture content of these samples is as close as possible to natural
cocoa powder.

It has been established that in the case of using new types of raw
materials in traditional food technologies, it is important to take into
account their functional and technological properties, given the possible
impact on the formation of qualitative characteristics of the finished
product. According to information sources [4; 5] carob powder contains
high molecular weight compounds (in particular, up to 8% protein and up to
30% dietary fiber), which to some extent have the following properties. In
view of the above, it is considered expedient to evaluate the fat-retaining
and water-holding properties of the samples under study.

It has been established (Fig. 2) that with increasing the degree of roasting,
the ability of carob powder to retain fat and moisture is slightly reduced.
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Fig. 2. Comparison of functional and technological properties of carob powder
of different degrees of roasting with cocoa powder: 1 — water holding capacity;
2 —fat retention capacity
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This can be explained by the thermal denaturation of the protein
substances of the additive, as a result of which they lose their native
properties, including the ability to bind fat and water.

The overall decrease in the indicator of water-nutritional ability in
the sample of the maximum degree of roasting in comparison with dried
carob is 11,2 relative percent, and the decrease in the indicator of fat-
nutritional ability is only 6%. Cocoa powder significantly exceeds all tested
samples of carob by the value of the WHA — by 41,5-48,1 relative percent.

At the same time, compared to carob, cocoa powder has a lower
ability to retain fat — the rate of FRC for cocoa is 86,0%, while for carob
powder — 126,9-135,0% depending on the degree of roasting. The obtained
results can be explained by the peculiarities of the chemical composition of
carob and cocoa. Cocoa is characterized by a higher content of protein
(about 15%) and dietary fiber (up to 45%), which are largely responsible for
its hydrophilicity. The better ability of carob powder to retain fat can
probably be explained by the more porous structure of its particles, which
makes it possible to retain fat physically. However, the outlined assumption
needs further experimental confirmation.

Evaluation of the chromaticity of the studied samples has revealed
the following outcomes (Table 1).

Table 1
The results of the study of the chromaticity of the studied samples

Test samples K Color;)f tions >
Carob dry 59,60 9,16 25,43
Carab light 54,30 12,14 27,72
Carob medium 45,07 12,32 24,26
Carob dark 32,37 8,94 17,56
Natural cocoa powder 35,14 7,67 13,44

The indicator L* characterizes the luminosity of the sample — from 0
(black) to 100 (white). It has been noted that when degree of roasting
samples increases, carob powder acquires a darker color, accompanied by a
decrease in the value of L* from 59,6 units in the sample Carob dry to 32,7
units in the sample with the maximum degree of roasting. This is due to the
intensification of melanoidin formation. It should be noted that in terms of
the value of this indicator, it is Carob dark that is as close as possible to
natural cocoa powder.
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It has been established that in terms of the indicator a*, which
characterizes the color changes from green to red, samples Carob dry and
Carob dark are insignificantly different from cocoa powder. For Carob
light and Carob medium, red shades are more pronounced (a* is about 12
units), which is probably due to the oxidation of polyphenolic compounds
under the influence of temperatures. The decrease in the value of a* for
Carob dark can be explained by the destruction of polyphenols due to
increased temperature exposure.

A decrease in the b* value with an increase in the degree of roasting
of carob also indicates the darkening of the product, which may be the result
of thermal oxidation of polyphenols and the formation of products of the
Maillard reaction.

That is, in terms of chromaticity, the Carob dark sample is the
closest to natural cocoa powder.

Conclusion. It has been established that with an increase in the
degree of roasting of the carob powder, its moisture content decreases, its
fat-nutritive and water-holding properties deteriorate; the color becomes
darker.

It is recommended to use carob powder of the maximum degree of
roasting — Carob dark to replace cocoa powder, which is due to its
maximum proximity to natural cocoa powder by color. Furthermore, this
sample has similar moisture content to cocoa powder, which will not require
significant adjustments to the recipes for dry matter. Taking into account
the higher fat-nutritive properties of carob powder in comparison with
cocoa, studies of its possibility of use in technologies of fat-containing
confectionery are promising.
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