ISSN 2220-4784 (print), ISSN 2663-8738 (online)

UDC 664.951 doi: 10.20998/2220-4784.2019.15.01

N. V. KONDRATJUK, T. M. STEPANOV A, A. Yu. VIYENKO, SHEN YUNJIAN

STUDY OF ORGANOLEPTIC AND TECHNOLOGICAL PROPERTIES OF FISH MAFFINS WITH
ADDITION OF PEARLY POWDER

The authors propose a new type of snack muffins with the addition of dry minced fish from sea and freshwater fish, enriched
with pearl powder. It provides high protein content and good taste of finished products. The article presents the results of
experimental studies on the enrichment of dry minced fish with pearl powder and the addition of these compositions to the
recipes of snack muffins. Tasting analysis showed that the best organoleptic indicators have samples of flour culinary products
with the content of enriched dry minced fish in 25%. However, such a quantity of recipe ingredients introduced negatively
affects the process of dough formation and the appearance of finished products. The amount of added pearl powder was 2.3%
of the amount of dry minced fish. The increase in the amount of added pearl powder to 5% does not contribute to an increase in
the hydrophilic-city of dry minced fish in the composition of the dough piece for snack muffins. A further increase above 5%
adversely affects the organoleptic characteristics of the finished culinary products. Thus, the accepted amount of dry minced
fish was 15%. Adding 2.3% of pear]l powder to the amount of dry minced fish allowed the physiological required ratio of
calcium and phosphorus, which was 2:1 and provide preventive doses of organically bound calcium and phosphorus by 24-28%
depending on age.
Keywords: snack muffins; dry minced fish; pearl powder; calcium; phosphorus.
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JOCJIKEHHS OPTAHOJIENITAYHMUX I TEXHOJOITYHUAX BJIACTUBOCTEA PUBHUX MA®®IHIB
I3 JOAJABAHHAM IIEPJIMHHOI ITY IPU

ABTOpH IIPOIIOHYIOTH HOBHI BHJ 3aKyCOYHHX MadiHiB i3 BHECCHHSIM CYXOro prHOHOro (hapiry 3 MOPCHKHX 1 IIPICHOBOZHUX PHO,
30aradyeHoro MepiIrHHOIO0 ITYApOI0, IO 3a0e3MedyloTh MiABHINEHHI BMICT OilKa i rapHHMH CMak TOTOBMX BHUpPOOIB. Y CTaTTi
MIPEACTaBICH] Pe3yIbTaTH eKCIEPHIMEHTAIBHUX JOCTIIKeHD 10 30araueHHI0 pUOHUX CyXHX (hapIliB MEpIMHHUIM ITOPOIIKOM i
JIOMIaBaHHIO OTPHMAaHMX KOMIIO3HIIH 1O CKJIagy pelenTypHOi CyMimi 3akycodHux MmadiniB. [lerycramiiinuii aHami3 1mokasas,
0 HAaWKpaIlMM{ OPTaHOJCHTHIHMMHM ITOKAQ3HHKAMH BOJIOIIOTH 3pa3KH OOPONIHSHHX KyTiHApHUX BUPOOIB i3 BMICTOM
36aragenoro pubHOro cyxoro gapmry B 25%. OmHak, Taka KUIBKICTP BHECEHHX PELENTYPHHX IHIPEII€HTIB HETaTHBHOTO
BIUIMBA€ HA IMPOLECH TiCTOYTBOPEHHS 1 30BHINIHIA BUIIISA TOTOBUX BHPOOiB. KiNbKICTh BHECEHOI NMEPIMHHOI ITyApH CKJIAsa
2,3% Bim KUTBKOCTI Cyxoro puOHOro ¢apimry. 30UIBIIEHHS KIIBKOCTI BBEIECHO! T0OABKU MEPIMHHOI Myapu 1o 5% He crpuse
30UTBIICHHIO TiAPO(ITBHOCTI CyXOro puOHOro ¢apiry y CKJIaali TicTOBOI 3aroTOBKH uisi 3aKycodHnmx Madimi. [lomanbrmre
30iIpIIeHHs BUIe 5% HETaTWBHO BIUIMBA€ Ha OPTaHONENTHYHI MOKa3HWKU T'OTOBOI KyJiHapHOI MpoAmyKiii. TakuMm dmHOM,
MIPUIHATAa KUTBKICTH BHECEHOro puOHOro ¢apmry ckmama 15%. Buecenns 2,3% mnepiauHHOI Iynpu BiJ KiTBKOCTI CYXOTo
pubHOro (apury mo3onmio 3ade3nednTH (hizionoriuni HeoOXigHEe CIiBBITHOMICHHS Kaibliio i ¢ocdopy, sike ckiamgo 2:1 i
3abe3rnednTy Mpo(UTAaKTHYHI JO3U OPTaHiYHO 3B'SI3aHOTO KaNbIIio 1 pochopy Ha 24-28% 3anexHO Bif BiKy.
KuniouoBi cioBa: 3akycouni madiny; cyxuit pubHmii hapir; mepioBa myapa; KaibIii; Gpocop.
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NCCIEJOBAHUE OPTAHOJIENTUYECKUX U TEXHOJIOTUYECKHUX CBOMCTB PBIEHbIX
MA®OUHOB C JOBABJIEHUEM ) KEMYY>XHOU ITYAPbI

ABTOpHI IIpeuIaraioT HOBBIH BH 3aKyCOUHBIX Ma(h(hHHOB C BHECCHHEM CyXOro prIOHOTO (hapia U3 MOPCKUX U IPECHOBOIHBIX
pBIO, 00OraIeHHOro >KEeMUYXHOH ITyJpoi, 00eCIeunBaONINX MOBBIIICHHOE COepKaHue Oellka M XOpOIIHH BKYC TOTOBBIX
n3genuii. B cratbe mpeacTaBiaeHs! pe3ylbTaThl SKCIICPIMEHTAIBHBIX HCCIEIO0BAHMUM 10 000TaIIEHNIO PEIOHBIX CYXHX (apIuei
KEMTY)KHBIM TOPOIIKOM U JOOABJICHHIO MONYIEHHBIX KOMIIO3HIUH B COCTaB PEIENTYypHOH CMECH 3aKyCOYHBIX MadhUHOB.
JleTycTanMOHHBIN aHAIN3 IIOKA3aJl, YTO HAWIYYIIMMH OPTaHOJICHTHYCCKIMH ITOKA3aTeIsIMH 00JaJaroT 00pasIl MYyJHBIX
KYJIMHAPHBIX M3JETHH ¢ CoAepikaHneM 000rameHHOro peIOHOro cyxoro ¢apima B 25%. OmHaKo, Takoe KOIHIeCTBO BHECEHHBIX
PEUENTypHBIX MHIPEJUEHTOB HETaTHBHOTO BIMSET HA IIPOLECCHI TECTOOOPAa30BaHWS M BHEIIHMH BHJ T'OTOBBIX W3JCITHIA.
KonudecTBo BHECEHHOH >KEMUYKHOH IyApHl cocTaBWiIO 2,3% OT KOIHMYECTBA CyXOro pbeIOHOro ¢apa. YBeaudeHHue
KOJIMYECTBA BBOAUMOM TOOABKH KEMUYKHOM IMyIphI 10 5% HE CIOCOOCTBYET YBENHYCHUIO THAPODUIEHOCTH CyXOro PIOHOTO
¢apmma B coctaBe TECTOBOIH 3aroTOBKH UIS 3aKyCOYHBIX MapduHOB. TakuM 00pa3oM, MPHHATOE KOIMIECTBO BHECEHHOTO
psIOHOrO hapma cocraBmio 15%. Brecenue 2,3% >keMYyXHOH Iyphl OT KOIHYECTBA CyXOro PHIOHOro (hapIma MO3BOJIMIIO
obecrednTs (HU3MONOTHYECKHE HEOOXOIUMOE COOTHOIICHHMEe Kamblms U ¢ocdopa, Koropoe cocraBmio 2:1 m obecreduts
PO MIIAKTHIECKHE JTO3BI OPTraHUIECKH CBSI3aHHOTO KaNbIHs U Gocopa Ha 24-28% B 3aBHCHMOCTH OT BO3PACTA.

KnioueBble cii0Ba: 3akycounsie MaddUHbI; CyX0oi PhIOHBIHA (api; KeMIyKHas IMyapa; Kanbimii; hocdop.

Introduction. Currently fish processing is based on
the use of rational technologies, as obtaining mixtures of
minced meat from low-grade varieties fish, most of which
also contain a lot of bones [1-4] and enrichment of minced
fish with biologically active substances [5—11]. During the
processing of fish raw materials use the activity of natural
antioxidants to improve the microbiological stability of
minced meat [7, 10, 11]. A sufficiently wide range of semi-

finished products of high readiness from minced mixtures
allows rational distribution of fish raw materials. [1, 4, 7, 8,
10, 12-14, 18, 19]. However, most of the products are
presented in the form of frozen convenience foods. It is
expensive to store and requires responsibility for
compliance with sanitary regulations and standards during
transportation and processing.
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It is expensive to store and requires responsibility for
compliance with sanitary regulations and standards during
transportation and processing. In this regard, there is a need
to develop new types of semi-finished fish meat products
with improved technological properties, increased shelf life
and nutritional value, as well as a reduced likelihood of
pathogenic microflora contamination and oxidation of the
protein and lipid components.

Semi-finished products of long-term storage, which
are made on the basis of dry fish mince, used in the
manufacture of extruded products [15], fish snacks [16],
gastronomic products and other semi-finished products.
This is one of the promising directions in the development
of the fish processing industry.

The formulation of the problem in general form and its
connection with important scientific or practical tasks.

1. Analysis of the current state of the problem. In
recent years, new types of minced fish-based products
have been developed in the fish processing industry. This
allows to significantly expand the range of semi-finished
and finished products based on minced fish.. However,
until now the main task is to obtain finished products with
high physiological value and improved consumer
properties. There are different methods are used, such as
enrichment with dry egg and dairy products, vitamin and
mineral  supplements, flavonoids, polysaccharide
mixtures, dry and liquid extracts based on medicinal herbs
and aromatic plants, powders based on fruit and berries,
vegetables and wild-growing berries. Relatively new is
the method of enrichment with powders based on natural
raw materials with a high calcium content, as an element
that forms and maintains the normal state of bones and
teeth. Calcium provides blood clotting, muscle
contraction, nerve impulse transmission, hormone release,
cell division, etc.

Calcium can prevent the risk of osteoporosis,
colorectal cancer, hypertension, overweight with daily
and long-term consumption. However, the showing of the

beneficial properties of calcium is possible only in the
presence of other substances, such as vitamin D, proteins,
phosphorus or fluorine, which are found in fish dry powders
in the required amount to carry out biochemical reactions.
However, it should be noted that the creation of products
that are balanced by chemical composition does not
guarantee their relevance in the market. Consequently, the
development of technologies that allow obtaining enriched
products with a high consumer rating is the main task of
food engineering.

2. Determination of the main research criteria. The
purpose of this article is to expand the range of culinary
products with a balanced chemical composition based on
dry minced fish from sea and freshwater fish with the
addition of pearl powder. The assortment is based on
simulated recipes of flour culinary products.

To achieve this goal, the main tasks were identified:

- determine the basic recipe of muffins, as products
that enjoy increased consumer demand among the
population;

- model the recipe of the combination products,
balanced by chemical composition;

- prepare prototypes of products for tasting with their
subsequent organoleptic evaluation and determination of
nutritional and biological value.

Presentation of the main research material with the
full justification of the obtained scientific results.

The results of the analysis of scientific and technical
information allowed to testify about the advantages of
combining various types of protein-containing raw
materials with the aim of mutual enrichment and increase
the biological value of fish and flour culinary products that
have become objects of research.

Table 1 shows a comparative analysis of the chemical
composition of fish raw materials (in the form of dry
minced meat and wheat baking flour. The table data clearly
shows that the content of the main components of these two
raw material components differ significantly (Table 1).

Table 1 — The chemical composition of wheat flour 1 grade and fish raw materials (dry minced fish) [17]

Content per 100 g of product Name of raw materials

Wheat flour | grade | Pikeperch | Salmon (trimming, ridges) | Carp | Crucian
Proteins, g 11,1 165,6 183,78 144 159,31
Fats, g 1,5 9,9 120,78 47,7 16,2
Carbohydrates, g 67,8 - - - -
Minerals, mg
- sodium 4 315 531 495 450
- potassium 176 2520 3267 2385 2520
- calcium 24 315 81 315 630
- magnesium 44 225 243 225 225
- phosphorus 115 2070 2160 1890 1980
- iron 2,1 4,5 3,06 7,2 7,2
- iodine, mcg; - 45 - 45 -
Vitamins, mg
Bi 0,25 0,72 1,89 2,07 0,54
B 0,08 0,99 1,44 3,42 1,53
PP 4,3 18 78,03 70,74 18,9
A, mcg - 90 360 108 180
D, mcg - - 59,76 - -
C - 27 35,1 - 9
E 1,8 16,2 31,95 - 3,6
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Fig. 1. Technological scheme of fish-flour culinary products (muffins)

According to the results of the analysis of table 1,
the carbohydrates in dried minced fish are very small,
therefore the starch flour is the raw component that
regulates the carbohydrate content. Minerals are
presented in a wider range
It is established that a rational ratio of flour and
combined dry fish powder, which allows to maximize
the biological value of fish foods culinary products is
10:90 and 15:85. This is ensured when the dosage of dry
manced fish is 10-15% by weight of fish culinary
products made from wheat flour of I grade. The same
concentrations became interesting both technologically
and economically.

Minced freshwater and saltwater fish were prepared
by finely chopping fish fillets on the skin, followed by
washing in citric acid solution. The concentration of acid
to the mass of minced meat did not reach 0.3%, the
hydromodule mince: water was 1:3. The final moisture

content of the dried minced fish did not exceed 13%.
During the analysis of existing technological operations
for the preparation of fish-flour culinary products, it was
found that the preparatory stage of production lasts an
average of 2-3 hours. The existing technologies analysis
of various fish mince pies made it possible to identify
opportunities for improving the technological process of
preparing muffins for snacks and substantiate new
recipes for fish and flour products, in particular, muffins
based on dry minced fish enriched with pearl powder as a
source of biologically active calcium. As can be seen
from the scheme in fig. 1, the classic recipes of flour
culinary products with fish fillings and the technological
process of their production was changed. Milk and eggs
were replaced with dry milk and egg products. The
participation of whey in the recipe is advisable, since the
pH of the dough piece decreases and the gluten proteins
of flour and minced fish swell better. Also in the
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presence of lactic acid, the process of dissolving pearl
powder is accelerated with the formation of a highly
digestible salt of calcium lactate and carbon dioxide.
CO. Such chemical processes can reduce the amount of
baking powder and ensure the stabilization of the dough
pH and the finished product is normal.

Conclusions and perspectives of further
development of this direction. On the basis of research
on the improvement of the technology of fish-flour
culinary products using combined dried minced fish
stuffed with biologically active calcium, we can
summarize the following: the optimum physicochemical
and organoleptic parameters of snack fish muffins can be
considered as those that were obtained when minced fish
in the range of 10 ... 15%; the use of combined dry
minced fish, enriched with pearl powder, provides high
quality products and biological value.

Analyzing the results, we can note the following.
The addition of combined dry minced fish from marine
and freshwater fish enriched with powder from pearl
powder positively affects the energy and biological value
of the fish in question due to increased protein content,
reduced moisture and a slight decrease in the content of
carbohydrates. This is observed as the amount of flour is
replaced with minced fish. It should be noted that there is
an increase in mineral and vitamin components
depending on the number of minced fish. The number of
minced fish significantly affects the structural and
mechanical characteristics of the product. It should be
noted that these experiments can be used for therapeutic
and prophylactic nutrition, quality control of products
and more complete use of low-value fish raw materials.

High moisture retention capacity of prototypes was
noted. This contributed to minimal losses during heat
treatment and a high percentage of finished products
output. The organoleptic parameters of the prototypes on
the average point of the tasting analysis are higher than
the control samples by 20...25% of the total number of
points. Experimental samples are characterized by a good
commercial appearance, a more pleasant fish smell,
higher taste characteristics. The slice view of the
prototype has a more attractive color and juicy
consistency than the control. The use of the proposed
production of fish and flour culinary products reduces
energy costs by eliminating the heat preparation of the
filling, expanding the range of products with increased
biological value. In addition, the replacement of milk and
eggs with dry whey and egg powder can reduce the areas
of the production zone where milk and egg products are
prepared for production, as well as their storage, with the
obligatory maintenance of cooling regimes.
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