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DEVELOPMENT OF A RECIPE FOR CRUSTILIANS
WITH HIGH NUTRITIONAL VALUE

Abstrakt

One of the most important problems of the population's nutrition is the high caloric content of flour confectionery products,
due to their oversaturation with carbohydrate and fat components. This trend leads to micronutrient deficiencies, and later to
metabolic problems and deteriorating health. In recent years, there has been an expansion of the range of waffles, improving
technology through the wider introduction of various ingredients of plant origin. Crustilian is a crunchy product or component of a
dish that has a crispy texture (waffles, cereal breads) or a surface (a crust of bread or potato balls with a fried crust). Crustilian is
also used as a layer for cakes or desserts, which usually consists of waffle crumbs, chopped nuts and melted dark chocolate. There
are still many variations for making crustilians. The range of applications of crustilian in the manufacture of sweet dishes is
extremely wide. The nutritional value of crustilians is determined by the composition of raw materials and can be significantly
increased due to the rational selection of components, the introduction of enrichments in the recipe, as well as technological
processing, which increases their digestibility. Improving the technology of crucifers waffles by increasing their nutrient density will
expand the range of products with functional ingredients, and enrichment of the micronutrient composition due to valuable plant raw
materials will improve the nutritional value and organoleptic characteristics of the finished product. A line of crustilians with a high
content of biologically active compounds has been developed due to the introduction of superfoods such as flax seeds, sesame seeds,
sunflower and walnuts and peanuts into the product formulation. It is established that the use of peanuts and walnuts, in the
composition, makes the dough less crispy and more fatty. The presence of flax and sesame does not reduce the crunchiness of the
finished product, which is characteristic of crustilians, but, on the contrary, slightly increases this figure. It is proved that the index
of nutritional density of crustilian made according to the developed recipe in comparison with the prototype is characterized by an
increase in the index of nutritional density in three times, while the mass fraction of the macronutrients increases from 1.26 to 2.5
times, depending on the micronutrient. increases only 1.1 times.

Key words: crustilian, waffle products, vegetable raw materials, biological value, nutritional value, food density.

Introduction high index of food density, as well as using of economi-

The range of flour confectionery products sold cal processes.
today is quite wide and diverse. Among them, a signifi- Literature review
cant share is accounted by waffles, due to high demand Development of innovative technologies of new
among consumers. One of the key reasons for this de- products with the use of physiological and functional
mand is their organoleptic properties (taste, original tex- ingredients of plant origin to increase the nutritional and
ture and specific crunchiness for Crustilians). However, biological value is one of the relevant scientific direc-
such products are usually high calories and have an un- tions. The studies of the use of plant and non-traditional
balanced composition due to the high content of fats, raw materials are devoted to the works of MI Peresichny
carbohydrates low content of dietary fiber and biological- and VI Drobot. A recipe for waffles has been developed
ly active compounds. The reason for this is the intensifi- with the replacement of wheat flour with a mixture of
cation of production processes and the use for their pro- rice and buckwheat flour[1]. There are studies on the use
duction of refined raw materials, low-quality vegetable of powders from non-traditional vegetable raw materials
and animal fats, stabilizers, etc. New trends declaring the in the technology of flour confectionery products [2, 3].
consumption of healthy foods require innovative ap- However, the problem of finding and using new sources
proaches, including to the technology of Crustilian. Crea- of natural raw materials has not been resolved yet and it
tion of new crustilian recipes based on traditional waf- relevant and promising. Therefore, we investigated the
fles, is possible by enrichment of plant components- possibility of using non-traditional plant materials in the
superfoods and improvement of technological processes. prescription composition of crustilian, along with the
Expanding of the range of waffle products through the traditional one, in order to enrich the product with bio-
regulation and improvement of the component composi- logical substances.
tion will allow you to get healthy food products without a
significant restructuring of technological processes. The Materials and methods
nutritional value of crustilian is determined by the com- The aim of the work is to develop a recipe for
position of raw materials and can be significantly in- crustilian with increased nutritional integrity and im-

creased by partially replacing the flour with seeds with a proved consumer properties through the introduction of
functional plant ingredients.
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Object of work: raw materials for the production
of crustilians and the finished product.

Tasks of work:

* Justify the choice of plant raw materials for the
production of crustilians.

* Develop a new high nutrient density crustilian
recipe.

* Investigate the quality of the wafer sheet.

* Conduct research on physicochemical, micro-
biological and organoleptic parameters in finished prod-
ucts;

During the experimental research, physicochem-
ical and rheological methods were used, which make it
possible to assess the compliance of products with regu-
latory requirements and obtain data on changes in the
structural and mechanical parameters of the products
under study.

When also conducted organoleptic evaluation
and determined:

- mass fraction of dry matter according to DSTU
ISO 751-2004;

- determination of titrated acidity DSTU 4957:
2008;

» determination of active acidity DSTU ISO
7238-2001.

Results of the study and their discussion

In order to improve the recipe of waffle prod-
ucts, namely crustilla, in order to increase its nutritional
density, it included such superfoods as flax seeds, sesame
seeds, sunflower as well as walnuts and peanuts, which
contain physiologically functional ingredients. The initial
task is to use a combination of traditional and functional
ingredients, the composition and ratio of which are de-
termined taking into account the established physiologi-
cal norms of their consumption and the impact on the
commodity and consumer properties of the finished
product.

The main component of waffle dough is flour.
To obtain sheets of proper quality, it is necessary to use
wheat flour containing 25 ... 32% of low gluten. Flour
usually has an average protein level (9.5%). Flour with a
very low protein content is used to make brittle and light
crustilians, and from flour with a high protein content
(for example, baking flour) -are used to make hard waf-
fles. Both types of flour can damage the wafer sheet
when it is removed. An important indicator is also the

relationship between flour and dough consistency and
dry matter content. The higher the dry matter content of
the waffle dough, the heavier the wafer sheet becomes,
and conversely, the less dry matter, the lighter the fin-
ished product.

The absorption of water by flour is also very
important, because the deviation of this indicator affects
the consistency of the dough at any dry matter content. If
the content of a-amylase in the flour is high, when aged
over time, the consistency of the dough deteriorates, es-
pecially in the heat. As a result of information search,
technological experiment and analysis of the properties
of different types of plant raw materials, three main com-
ponents of plant origin were selected as ingredients for
the production of crosstans, which allow to enrich the
product with vitamins and minerals. Foods such as sun-
flower seeds, sesame seeds and flax, in contrast to wheat
flour, have a higher content of protein and other nutri-
ents. The nutritional density index of these ingredients is
3 times higher than that of wheat flour. The use of vege-
table raw materials that contain antioxidants can also
extend the shelf life of waffle dough products, provided
that its quality is maintained. Studies show that when fat
is present in the recipe, the surface of the waffles is
smoother and smoother. The use of vegetable oil, in con-
trast to butter, reduces the viscosity of the dough and
improves the quality of the wafer sheet. At the same
time, as the amount of oil increases, the baking time in-
creases and the strength and crunchiness of the sheet de-
creases. Peanuts contain more than 50% fat. Therefore,
the use of peanuts and walnuts, due to the large amount
of fat in the composition, makes the dough less crispy
and more fatty. The presence of flax and sesame in the
recipe does not reduce the crunchiness of the finished
product, but on the contrary increases it and has almost
no effect on the rheological properties of the dough.

Egg products, in particular melange, have a sig-
nificant effect on the quality of the dough due to the
presence of surfactants in it. Eggs are a source of both fat
and emulsifier (lecithin), but some researchers say they
also provide better quality for waffles and increase shelf
life. The presence of melange improves the viscosity of
the waffle dough and the taste of the waffle sheet. There
is also a pattern that with increasing amount of melange
decreases the strength of the sheet.

Based on the classic recipe of crustilian, a line
of samples of crustacean analogues was developed, to the

Table 1 - Composition and ratio of components in the prescription compositions of crustilians

Storage The ratio of components,%
Recipe Ne 1 | Recipe No2 | Recipe Ne3 | Recipe Ne4 | Recipe No5 Triéig;oenal
Chicken egg 17,5 17,5 17,5 17,5 17,5 17,5
Sugar 11,0 11,0 11,0 11,0 11,0 11,0
Butter 17,0 17,0 17,0 17,0 17,0 21,5
Wheat flour 40 40 40 40 40 50
The oil is refined 4.5 4.5 4.5 4.5 4.5 -
Sesame seeds 10 - 5 - - -
Flax seeds - 10 5 - - -
Walnuts - - - 10 - -
Peanut - - - - 10 -
Total 100 100 100 100 100 100
25 http://grain-feed.onaft.edu.ua
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recipe of which crushed sesame seeds, flax, walnut and
peanut were introduced. Developed and processed 5 pre-
scription compositions (Table 1) of crustilians and a clas-

sic prototype of the product.

According to the requirements for crustillan,

ment of organoleptic characteristics and comparative
characteristics of the crunchiness of the developed
crustillan and the prototype (Table 2) (Figure 1).

During the organoleptic evaluation of 6 pre-

namely brittle consistency and crunchiness, the assess-
Table 2 - Organoleptic characteristics of the compositions of the ingredients f

or the manufacture of crutches and the prototype

scription compositions, it was determined that the pre-

components of recipe

Fig. 1 - Crunchiness of crustilians according to the maximum estimation

26

ez . Tot.al number of
Appearance Consistency Color Taste points (out of 5
number )
possible)
The surface of the The colgr of the The taste is inherent in
o . Homogene- waffles is from . L 4,6
crustilian with a . . this product, taking into
1 clear pattern with- ous, crunchy, | light yellow to light account the raw materi-
out swelling, dents with sesame browp. Th? general als used. Taste and
and cracks. seeds tone is typical of aroma of sesame
waffles
2 The surface of the | Homogeneous | The color of the The taste is inherent in 4,6
crustilian with a , crispy, with | crustilian is from this product, taking into
clear pattern with- | flakes light yellow to light | account the raw materi-
out swelling, dents brown. The overall | als used. Taste and aro-
and cracks. color tone is the ma of sesame. No for-
same for all waffles | eign tastes and odors
3 The surface of the | Homogene- The color of the The taste is inherent in 4,8
crustilian with a ous, crunchy, crustilian is from this product, taking into
clear pattern with- | with flakes light yellow to light | account the raw materi-
out swelling, dents | and sesame brown. The overall | als used. Taste and aro-
and cracks. seeds color tone is the ma of sesame and flax.
same for all waffles | No foreign tastes and
odors
4 The surface of the | Homogene- The color of the The taste is inherent in 4,2
crustilian with a ous, soft, crustilian is from this product, taking into
clear pattern with- | greasy with light yellow to light | account the raw materi-
out swelling, dents | walnut patch- | brown. The overall | als used. Without
and cracks. es color tone is the foreign tastes and odors
same for all waffles
5 The surface of the | Homogene- The color of the The taste is inherent in 3,5
crustilian with a ous, soft, crustilian is from this product, taking into
clear pattern with- | greasy with light yellow to light | account the raw materi-
out swelling, dents | peanuts brown. The overall | als used.Without foreign
and cracks. color tone is the tastes and odors
same for all waftles
Prototype | The surface of the | Homogeneous | Color from light The taste is inherent in 4,3
crustilian with a , crunchy yellow to light this product, taking into
clear pattern with- brown. Color tone account the raw materi-
out swelling, dents for all waffles als used. Without
and cracks. foreign tastes and odors
@ 2 4,6 i 42 4,3
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@
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Z
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Table 3 - The content of vitamins in the prototype and developed formulas of crustilian.

Ly “?ateri' ViFa— Beta ViFa— ViFa— Vita- ViFa— Vi‘.[a_ Vi‘.[a_ Vita- Vita- Vita-
als,% in the | min min min . min min min . . .
finished A, Caroten B, B, min B, Bo, By, min C, | min E, min
product mcg o mcg mcg Bs, mg mcg mcg mcg me me PP, mg
Wheat flour | 0 85 20 0,15 85 13,55 0 0 0,75 1,5
50%
Wheat flour
+ sesame 0,3 4 195 52 0,188 826 10,84 0 0 0,83 2,31
seeds
Wheat flour |, 0 232 32 0,219 115 19,54 0 0,06 | 0,631 | 1,508
+ flax seeds
Wheat flour
40% + 5%
flax seeds + 0,15 2 2135 42 0,2035 98.8 15,19 0 0,03 0,7305 1,909
5% sesame
seeds
Table 4 - Energy value of the prototype and the Thus, based on the above organoleptic evalua-
finished product per 100 g tion and chemical composition, the recommended recipe
Product name Kcal Proteins Fat Carbo- is Ne 3, which contains 40% wheat flour, 5% flax seeds
hydrates and 5% sesame seeds. The theoretical energy value of the
Prototype 395,85 7,95 9.3 46,73 finished product per 100 g are given in table 4.
Crustilians with flax and sesame seeds meet the
Crustilian 400 8,21 2,1 43,34 requirements according to normalized physicochemical
with flax and parameters (Table 5).
sesame seeds

Table 5 - Determination of physico-chemical
parameters of the finished product

Indicator The norm for Finished
Crustilian product
Titrated acidity, 1,0 1,0
degrees
pH 4,95 4,93
humidity, % 3,8 3,8

scription compositions using peanuts and walnuts do not
meet our requirements for consistency. The graphic
drawing indicates the consistency of the finished cruci-
bles, namely their crunchiness. The least crunchy
crustilians with peanuts, which are quite fatty and there-
fore do not have a crispy consistency. The best results
were obtained by crustilian with a combination of flax
and sesame seeds. Prescription composition number 3
meets certain requirements and has the highest tasting
score, so it is accepted as the main one. According to the
obtained indicators, the classic recipe of crustilian is not
as crispy as the developed crustilian

Replacement of wheat flour by only 10% of
vegetable raw materials allows to enrich the composition
of crustilian several times (Table 3).

Conclusions

The line of crustilians with a high content of bi-
ologically active compounds was developed by introduc-
tion of superfoods such as flax seeds, sesame seeds, sun-
flower and walnuts and peanuts into the product formula-
tion. It has been established that the use of peanuts and
walnuts, in the composition, makes the dough less crispy
and more fatty. The presence of flax and sesame does not
reduce the crunchiness of the finished product, which is
characteristic of crustilian, but, on the contrary, slightly
increases this figure.

It has been shown that to obtain sheets of proper
quality it is necessary to use wheat flour containing 25-
32% of low gluten. The presence of melange improves
the viscosity of the waffle dough. As the amount of me-
lange increases, the strength of the sheet decreases. The
introduced components do not change the specific action
of the melange, which correlates with the results of the
above organoleptic evaluation.

It is proved that the index of nutritional density
of crustilian made according to the developed recipe in
comparison with the prototype is characterized by an
increase in the index of nutritional density by three times,
while the mass fraction of macronutrients increases from
1.26 to 2.5 times, depending on the micronutrient. In-
creases by only 1.1 times.
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PO3POBKA PEIEIITYPU KPYCTIJIBAHIB 3 ITIIIBUIIIEHOIO
XAPYHOBOIO NIHHICTHO

Anomauisn

Oouicero i3 HatlBaNCIUBIUUX NPODTIeM XAPUYBAHHS HACENAEeHHS € 3HAYHA KALOPIUHICMb OOPOUHAHUX KOHOUmep-
CbKUX 8Up0OI8, uepes IXHE NePeHACUYeHHsl Ha 8)2/1e600HY MA HCUPo8y cKkaadosy. Taxa mendenyis npuzgooums 00 dei-
yumy MIKpOHYMPIEHMIB, A 6 NOOATLUIOMY | 00 Npobaem i3 OOMIHOM PeHO8UH Ma NOZIPULEHHSM CMAHy 300po8’s. B
OCMAaHHI poKU 6i06YBAEMbCI POULUPEHHS ACOPMUMENMY 8aAdenb, 600CKOHANEHHS MEXHONI02IL 3a paxyHoK Dbl wupo-
K020 BMPOBAONCEHHSL PIZHUX [HEPEJIEHMI6 POCIUHHO20 noX00dcenHs. Kpycminvan ye xpycmkuil eupi6b abo ckiadosa
cmpasu, sIKi Maioms Xpycmxy mekcmypy (6aii, snaxosi xaioyi) abo nosepxHio (CKOpuHKa Xniba yu KapmonusiHi KyibKu
i3 cMadicenor Kopoukoiw). Kpycminbsan maxodtc 6UKOpUCMOo8yIomyb K NPOUApoK Osi MOPMie 4 0ecepmHux cmpas, wo
3a36UdAll CKIA0AEMbCSL 3 8AenbHOT Kpuxmu, nOOPIOHEHUX 20piXi6 I pO3MONIeH020 meMHo20 wokoaady. € we Jyaice
bacamo seapiayiil 013 8U20Mo8eHHA Kpycmenvanie. Cnekmp 3acmocy8aHHs KPYCMUIbAHY NPU GU20MOBIEHHI CONOOKUX
Ccmpag Had36U4aAUHO WupoKkull. Xapuoea yinHicms KpYCMINbAHIE GUSHAUAEMbCA CKIA0OM CUPOSUHU | MOJCe Oymu 3HaY-
HO niosuujenda 3a paxyHox payioHaisHo20 niobopy KOMNOHEHmMI8, 66e0eHHs 8 peyenmypy 30a2ayy8ayis, a MaKoxtc mex-
HOM02IUHOT 0OPOOKU, WO 00360AE NIOBUWUMU IXHIO 3ACBOI08AHICTb. Y OOCKOHAIEHHS MEeXHOI02I] 8apenb KpyCminbanie
WLAXOM RIOBUWEHHS IXHbOT Xapu080i WilbHOCME 00360UMb POUUPUMU ACOPMUMEHT NPOOYKYIL i3 PyHKYIOHATLHUMU
iHepedienmamu, a 30a2a4enHs MIKPOHYMPIEHMHO20 CKAAOY 34 PAXYHOK YIHHOI POCIUHHOI CUPOBUHU NOKPAWUNb XAPYO-
8y YIHHICMb Ma OPeaHOJIeNMUYHI NOKA3HUKU 20M06020 Npooykmy. Po3pobneno niHiiKy KpycminbsHié 3 nioSUUeHUM
BMICMOM DION02IYHO AKMUBHUX CHOJIVK 3A60AKU YEEOCHHIO V peyenmypu npooykmy cynep@yoie maxkux sSiK HACIHHSL 1bO-
HY, KYHOICYmMY, COHAWHUKA Ma 20PIXié 80N0CbKUX | apaxicy. Bcmarnoeneno, wo uKopucmants apaxicy ma 6010CbK020
20pixy, y CKaoi, pooums micmo MeHut Xpycmrum i 6invit scupruum. Haseuicmo 160Hy I KYHUCYMY He 3MEHULYE XPYCh-
KiCb 20M08020 NPOOYKMY, 81ACMUBY KPYCMITbAHAM, d, HABNAKU, 0eujo RiOsUWyE yeti NOKasHukK. JJoeedeHno, wo inoexc
Xapyosoi winbHOCMi KPYCMINbAHY 8U20MOBIEHO20 3a PO3POOIEHOI0 Peyenmyporo Y NOPIGHANHI i3 NPOMOMUNOM XAPaK-
mepu3yeEmuvCs NIOBUWEHHAM THOeKCY Xap4080i WilbHOCMI Y mpu pasu, 8 Mol 4dc AK MAco8d 4acmKa MAKpOHYMPIEHMIE
30invuyemscsa 6i0 1,26 0o 2,5 pazis,  3a1edxcHocmi 6i0 MIKpOHYMPIEHMY, a KALOPIUHICMb KPYCMINbAHY 3p0CMACE Tuule
v 1,1 pas3is.

Kniouosi cnosa: kpycminvsn, eaghenvui supoodu, pociunHa cuposuna, 6iono2iuna YyinHicmy, Xapioea YikHiCmb,
Xap4o6a wjiibHiCMb.
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