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Abstract. The article shows the necessity of healthy foods development and introduction into population's food ration,
which are enriched with scarce micronutrients, especially with iodine, to strengthen health and prevent diseases. There is a re-
view of Laminarium chemical composition and proved the possibility of using these algae as iodine-containing ingredient to
produce foodstuffs aimed to prevent iodine deficient disorders. The correlation of iodine and selenium in Laminarium algae is
unique and is (1.0 : 0.7). This is that correlation what is necessary for human's thyroid gland to provide normal functioning and
optimal producing of the most important hormones — Thyroxine (T6) and Triiodothyronin (T3). While the development of
pancakes with Laminarium stuffing, it was made a number of physical and chemical indicators of the stuffings compositions:
humidity, active and titrated acidity. The important criteria for the stuffing formulation development was the product organo-
leptic estimation. It was found the optimal correlation of the formulation's components of the Laminarium stuffing with the
degree of homogenization considering. The application of modern research methods and experimental design, the study of or-
ganoleptic, physical, and chemical indicators of Laminarium and stuffing for pancakes with it allowed us to determine the op-
timum additive content in the stuffing and to optimize technological parameters of pancakes production. The Laminarium al-
gae introduction in the recipe will enrich pancakes with a large number of macro-and microelements, vitamins and organic
compounds. It has been found that the new product — pancakes with Laminarium stuffing characterized by high iodine content,
has a high nutritional value and good consumer s indicators. This allows to recommend it for using in preventive nutrition.
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Opnechbka HaIllOHAJIbHA aKaIeMisi XapuoOBHX TEXHOJOTIH, Bys. KanatHa 112, m. Oneca, 65039, Vkpaina

AHoTamisi. Y cTaTTi 3a3Ha4€HO HEOOXITHICTh PO3POOKH i BIIPOBAKEHHS y PAIliOH XapdyBaHHs HACEJICHHS CTpaB 3710~
POBOro XapuyBaHHsI, 30aradeHux Ae(iIUTHIMHU MIKpOHYTpPIEHTaMH, B TOMY YHCIi HOIOM, JUIs 3MilJHEHHs 3J10poB’s i npodi-
JIAKTUKH 3aXBOPIOBaHb. PO3rIIsIHYTO XiMIYHHMI CKJIa] JlaMiHapii i 0OIpyHTOBaHO MOJKJIMBICTh BUKOPUCTAHHS 11 B SIKOCTI OJ10B-
MICHOTO IHIPEIIEHTY JUIsi CTBOPEHHS OOPOIIHSIHUX KyJIiHApHUX HamiBhaOpuKaTiB —MJIMHILIB Uil podiakTHKK Homoaedinut-
HUX 3axBoproBaHb. [loka3aHo, 1110 CHiBBIAHOLICHHS oy i celieHy B yamiHapil yHikanbHe i craHoBuTh (1,0:0,7), came ue cmis-
BiJIHOIICHHST HEOOXIHO IMUTOBUAHIN 321031 JIOMUHU Ut 3a0e3neyeHHss HopManbHO! QYHKIT i ONTHMAIBHOTO BUPOOICHHS
HaliBayXIUBIUX 11 TOpMOHIB — THpOoKcHHY (T6) 1 TpuitonTuponiny (T3). [Ipu po3polbui TexHONIOTIl MIMHLIB 3 (apiieM i3 a-
MiHapii OyB MPOBEACHUN P TOCTIHKEHb (I3MKO-XIMIYHUX TOKA3HHUKIB PEIENTYPHUX KOMITO3HLIH (apIiB, a came BOJIOTOCT,
aKTHBHOI Ta TUTPOBAHOI KUCJIOTHOCTI. BaxxmBnM KpuTepieM Uit po3poOKH penentypu Qapiry 3 gaminapii Oysia opraHoien-
THYHA OIiHKa IPOAYKTy. BCTaHOBIIEHO ONTHMAsbHE CIIBBIHONIEHHS PEIENTypHHX KOMIOHEHTIB (apily 3 JIaMiHapi€lo 3 ypa-
XyBaHHSM CTyIeHs iXHBOI roMoreHisauii. BeeaeHHs: mo6aBku namiHapii B penentypy Qapiry 103BOJIMTH 30araTUTH MIIMHII
MaKpo- Ta MiKpOeJIeMEHTaMH, BiTAMIHAMH Ta LIIHHUMH OPraHiYHUMH CIIOJIYKaMH.

Kumrouosi cioBa: minni, dapu, iogoaediuunt, KyaiHapHuil HamiBpaObpHUKaT, JaMiHapis, MOpChbKa Karycra, 6iosoriy-
Ha aKTHBHICTb.
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Introduction. Formulation of the problem A significant interest and prospect for the pro-

duction of a number of specialized food products are

According to the concept of healthy eating, presented by brown algae of the Laminarium family.

which aim is to form and preserve health, reduce the
risk of alimentary-dependent diseases, the extremely
important direction is to include in a specialized food
rations the dishes that have a beneficial effect on the
functional systems of the human body.
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Those beneficial properties are because they are
sources of a number of micronutrients, lipotropic sub-
stances, food fibers, B vitamins, iodine and some other
essences. The dish with a seaweed, as a natural source
of iodine, can be recommended for the group preven-
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tion of the iodine deficiency. The products enrichment
with Laminarium with such essential elements as sele-
nium in an organically bound form, allows to create a
product with increased iodine resistance. They can
provide prophylactic and therapeutic effects on the
health of persons who are suffering from various kinds
of socially significant diseases, especially non-
infectious.

The increase of diseases of the Ukrainian popu-
lation in recent decades, experts are attributing with the
ecological situation deterioration, the food products
quality and an unbalanced nutrition. High-quality and
safe products are one of the most important factors in-
fluencing the human health.

Nowadays, food products have become an ef-
fective remedy for improving physical and psychic
health, which reduces the risk of many diseases. That’s
why there is a growing need for the use of food prod-
ucts with a balanced chemical composition containing
biologically active substances of a different action
spectrum.

According to the manufacturer’s experience, the
make of products a high nutritional value in recent
years has increased significantly, due to the expansion
of the assortment, the emergence of new products types
in this market sector, and rather high interest, confi-
dence and understanding of buyers of the functional
foods importance to keep them healthy and reduce the
risk of diseases [1-3].

For the food products enrichment with various
functional properties, while their creation it is neces-
sary to use those micronutrients, the lack of which is
actually appear.

Analysis of Literature

These days, one of the important medical and
social problems for many world countries is the pres-
ence of endemic iodine deficiency — a condition when
the minimum physiologically necessary amount of io-
dine for the human body (100 — 250 pg per day) is not
reached with food and water.

The problem of iodine deficiency, according to
the WHO experts, is the most common cause of a men-
tal retardation that can be prevented by an effective io-
dine prophylaxis [4,5].

The best way to prevent the iodine deficiency is
to use products that contain the organically bound io-
dine.

Iodine is currently the only known microele-
ment involved in the hormones biosynthesis. The bio-
logical role of iodine is associated with its involvement
in the thyroid gland hormones formation — triiodothy-
ronine and thyroxine.

Unique raw materials with those composition
and properties are brown algae, which are used to pre-
pare as independent food products (salads, canned
food, soups, other dishes, snacks, etc.), as well as their
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modified derivatives, which are used as the structure-
forming components.

The most promising for this are brown algae,
including Laminarium — Laminariales.

Laminarium can be confidently called the most
famous representative of brown algae. There is known
more than 20 species of a Laminarium algae family, al-
so known as sea cabbage.

Seaweeds have a unique biochemical composi-
tion that can fully cover the human body needs in ex-
ogenous biologically active substances. These are mi-
croelements, amino acids, polysaccharides, non-
saturated fatty acids, chlorophyll, carotenoids, water
soluble vitamins, as well as iodine, a significant
amount of which is found in brown algae in the form of
organic compounds [6,7].

Laminarium is a ready, natural, perfectly bal-
anced complex, which contains about 40 micro and
macro elements, which are connected with organic
substances. Specific content in iodine is 110 — 800 pg
per 100 g of dry substance [8]. Mineral substances, in-
cluding alkaline and ground metals, can accumulate in
quantities, many times exceeding the concentration of
these elements in water. Most of these elements are bi-
ogenic, that is, they are part of the vitamins, enzymes,
and are necessary for the normal human body function-
ing. The most important of the biogenic micro ele-
ments are selenium and iodine. Selenium is a major an-
tioxidant agent, which increases the body resistance to
negative environmental effects. In the sea algae it is
contained in organic form. Iodine in seaweed is also in
connection with amino acids of proteins (tyrosine),
thatexplains its high bioavailability, in contrast to inor-
ganic iodine. However, the biggest interest is that the
correlation of iodine and selenium in Laminarium is
unique and is equal to 1,0: 0,7. It is this correlation
which is necessary for the human thyroid gland to en-
sure normal function and optimal development of the
most important of its hormones — thyroxine (T6) and
triilodothyronine (T3) [9-14].

Excellent curative qualities of seaweed are due
to the fact that its protein, fat and carbohydrate compo-
sition in its biological characteristics is favorably dif-
ferent from other food plants (Table 1).

Laminarium stimulates the general metabolism
processes, corrects the work of the endocrine glands
(particularly in thyroid gland), is used in the nerve dis-
orders treatment, normalizes the mineral balance, pro-
vides a powerful anti-sclerotic effect, prevents the oc-
currence of diseases such as angina pectoris, myocar-
dial infarction.

Laminarium contains alginates, fucoidan, man-
nitol and laminarans. Fukoidan is a biologically active
sulfated polysaccharide having antitumor and antico-
agulant activity and inhibits the growth of a number of
microorganisms. Laminarans are low molecular weight
B-1,3-1,6-glucans, have a wide range of biological ef-
fects: increase the organism resistivity to bacterial, vi-
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ral, fungal, parasitic infections, they are used as stimu-
lants while secondary immunodeficiencies.

It is known that Laminarium reduces the ab-
sorption and accumulation of radionuclides of cesium
and strontium in the human body [15]. More than 40
years ago, the search for safe and effective substances
that could bind and remove radionuclides and heavy
metals from the human body began. Studies conducted
in more than 10 countries have shown that alginates
(from the Latin Alga — sea grass) have the highest effi-
ciency - the alginic acid salts, which are the product of
seaweed processing and contain the valuable biologi-
cally active substances.

Table 1 — Chemical composition
of Laminarium [9-11]

Index Contents
Protein, g/100g 0.9
Fat, g/100g 0.2
Carbohydrates, g/100g 3.0
Food fibers, g/100g 0,6
Organic acids, g/100g 2.5
Water, g/100g 88.0
Ash, g/100g 4.1
Calories, k/Cal 24.9
Minerals, mg/100g
Calcium 40
Magnesium 170
Sodium 520
Potassium 970
Phosphorus 56
Sulfur 9
Iron 16
lodine 0.3
Selenium 0.0007
Vitamins, mg/100g
Vitamin A, 0,15
Vitamin B, 2,5
Vitamin B, 0,04
Vitamin B¢ 0,06
Vitamin By 0,0023
Vitamin B, 0,001
Vitamin C 2,0
Vitamin D 0,0024
Vitamin PP 0,55
Vitamin E 0,87

The seaweed alginates and in the isolated state
have the properties of food fibers and enterosorbents.
They remove heavy metals, radionuclides and toxins
from the body.

Soluble alginates are highly effective thickeners
and formers, and now they are important nutritional
supplements that improve the rheological properties of
food products.

Alginates and laminarin (derived from Laminar-
ium) inhibit the mutagenic effect of xenobiotics on the
genetic apparatus of cells, blocking the enzymatic ac-
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tivity of intestinal flora, which reduces the metabolic
activity of carcinogens [16-22].

Sea cabbage is the carrier of many biologically
active substances: chlorophyll and fikoxanthine. carot-
enoids, mitosis-static substances, vitamins B;, B,, B,
C, D, PP, E, F, traces of vegetable oils, unsaturated fat-
ty acids.

It is known that the positive influence of biolog-
ically active substances from Laminarium is manifest-
ed in the antioxidant activity due to the presence of
mineral and organic substances suppressing peroxide
lipid oxidation (LPO).

The system of antioxidant protection includes
vitamins and provitamins, which are contained in algae
in harmonized correlations: tocopherols, ascorbic acid
(vitamin C), B-carotene (provitamin A).

As apart of the Laminarium, there is a complex
of amino acids required for the synthesis of the major
antioxidant enzymes (superoxide dismutase, catalase,
glutathione peroxidase). The seaweed contains miner-
als that are involved in the LPO process.

So, for the glutathione peroxidase construction, a
microelement Selenium (Se) is required. The phyto-
maintenance provides the normal structure of membrane
formations, protein structures, which leads to delayed pro-
cesses of apoptosis, stimulates regenerative and repair pro-
cesses, slows down the effects of aging. Algae are an indis-
pensable raw material for the natural degreasers, thickeners,
stabilizers production, which are widely used in the food
products preparation. Low caloric content, high nutrients
content, which create a feeling of satiety for a long time,
make the seaweed an indispensable component of dietary
nutrition for people suffering from overweight. Also, it is the
best way to prevent thyroid diseases, including an endemic
goiter.

At present, when the pharmacological proper-
ties of many biochemicals of algae have become well-
known, scientists are paying a lot of attention to the
functional food products development with additives
from them.

The purpose of experimental research is the
scientific substantiation and development the technolo-
gy of frozen culinary semi-finished products, namely
pancakes with Laminarium stuffing for the iodine defi-
ciency prevention and its unpredictable consequences.

In order to develop the Laminarium stuffing
pancakes technology, it was necessary to establish the
optimal correlation between the prescription compo-
nents of the product, taking into account the degree of
homogenization, to optimize organoleptic parameters,
to improve the freezing conditions of semi-finished
products, and to research the physical and chemical pa-
rameters of the Laminarium additives and stuffing with
it.

Research Materials and Methods

In this work, have been used standard methods
for researching the organoleptic and physical-chemical
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properties of the product and the method for determin-
ing the biological activity of natural origin objects [24].

Based on the analysis of iodine-based raw materials,
it was decided to use Laminarium as a stuffing ingredient for
pancakes. Pancakes are so versatile that they can serve as a
high-grade breakfast and dinner, remaining one of the most
popular and traditional dishes. However, a modern life pace
does not leave any time for the preparation of these delica-
cies. One of the promising and profitable destinations in the
field of expanding the range of this group of culinary prod-
ucts is the production of frozen pancakes. Frozen pancakes
are made with different stuffings and are one of the most
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popular semi-products for fast cooking. By introducing
modern lines of pancakes production, it is possible to pro-
duce the most qualitative products in large quantities, but
with different stuffings, including Laminarium.

For the research were chosen four samples: a
control sample of pancakes stuffed with green-stuff
and egg with the recipe No. 1044 [25]; stuffed pan-
cakes with different content of Laminarium, namely:
18%; 36%; 54% to the mass of the product.

The best formulation for stuffing with Laminar-
ium is presented in the percentage correlation in Figure
1.

Salt
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Fig. 1. The percentage correlation of stuffing ingredients for pancakes diagram

The results of the research and their discussion

An important criterion for the preparation of
stuffing from Laminarium was the product organolep-
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tic evaluation. As we see from Figure 2, a pancake
sample with 36% of Laminarium supplementation
turned out to be the best by its organoleptic indicators.

Pancakes with green-
stuff and eggs (control
sample)

—dr

PancaKes with green-stufl
==®: and Laminarium stuffing
(18 %0)

== Pancakes with green-stuff
4 and Laminarium stuffing
(36 %)

«+ @« Pancakes with green-stuff
and Laminarium stuffing
(54 %)

Fig. 2. The organoleptic indicators of pancakes with Laminarium stuffing and green-stuff

It was made a number of studies of physical and
chemical parameters, namely, the moisture content of
stuffing, the stuffing active and titrated acidity and the
biological activity (Fig. 3-6), while the technology de-
velopment of Laminarium stuffing supplement for
pancakes.

It is known that with the increase of the Lami-
narium admixture content, the stuffing moisture con-
tent increases, due to the fact that after its recov-
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ery,Laminarium absorbs a large amount of moisture
(up to 93%).

The increased acidity of stuffings with the increase
of the Laminarium additive content is expected.It happens
due to the fact that sautéed onionin the stuffing is replac-
ingwithLaminarium additive. In turn,the sautéed onionis
characterized by increased acidity than the Laminarium.
Laminarium contains alginic acid, which affects on the
stuffing general acidity.
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The healing power of Laminarium can't be re-
lated to the biological activity of any one component. It
is due to the harmonic synergistic effect of all biologi-
cally active substances that are part of the Laminarium.
According to this, a particular interest has the defini-
tion of such an indicator as a biological activity, the

W.%

Control 18 36

Fig. 3. Dependence on humidity, W,% stuff-
ing on the Laminarium content a,%

74

73

72

K.pH 7.1

ANV

69

6.8
Control 18 36 54 a %
Fig. 5. Dependence of active acidity of stuffings k,
pH on the Laminarium additive, a,%

The criterion for assessing the biological activi-
ty of vegetable origin products is based on the catalysis
of the electron transport by the product in the system of
"reduced  nicotinamide adenine  dinucleotide
/NAD'H,/ — potassium ferriyanide K;[Fe(CN)¢]. The
ability of various biologically active components in-
cluded in staffing, can cause a non-oximation of oxida-
tion NAD ‘H, to NAD and to simultaneously restore
Fe™ mo Fe'? shows that these substances can increase
the general non-specific resistance of the organ-
ism [24].

This criterion is widely used for the food prod-
ucts analysis that have therapeutic and prophylactic
properties (dairy products, juices, drinks, etc.) [26,27].

We made a series of experimental studies to de-
termine the biological activity of the stuffing control
sample with herbs and eggs, and stuffing with Lami-
narium. Experimental data of the stuffing biological
activity study are presented in Fig. 6.

As can be seen from the experimental data pre-
sented in Figure 6, all prototypes are biologically ac-
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magnitude of which takes into account two main fac-
tors: the intermolecular interaction of the ingredients
that are part of the pancake stuff and the cooperative
contribution of the biologically active components to
the intensity of electronic transport simulating the en-
ergy homeostasis of the organism [23].
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tive, since the transfer velocity in the system increases
by their presence almost once. It should be noted that
the ability of the test samples to oxidize H NAD, to
NAD is different, therefore the value of biological ac-
tivity has a rather wide range and there is an increase in
the biological activity of stuffing with the Laminarium
addition.

Conclusions

Thus, on the basis of the received physical and
chemical data, organoleptic parameters and biological
activity of pancakes, it can be concluded that the intro-
duction of an additive from the Laminarium in the
formulation is expedient. The new food product - fro-
zen half-finished pancakes with stuffing from Laminar-
fum, is characterized by high iodine content, high nu-
tritional value and good consumer -characteristics,
which allows it to be recommended for consumption in
prophylactic nutrition.
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AnnoTanus. B cratse nokazaHa HeoOXOIMMOCTb pa3pabOTKU U BHEAPCHHUS B PAIMOH [TMTaHUS HACEICHHS OJIFO 3[0POBOTO ITH-
TaHus1, 0O0OTALIEHHBIX Je(QUIMTHBIME MUKPOHYTPHEHTAMH, B TOM YHCIIe HOZIOM, JUIS YKPEIUICHVs 300POBbSI U NMPOMIIIAKTHKY 3a00J1eBa-
Hui. PaccCMOTpeHB! XMMIYECKUH COCTaB JIAMMHAPUM M 0OOCHOBAHA BO3MOYKHOCTB HCIIONB30BAHMS €€ B Ka4eCTBE HONCONEpIKallero HH-
IPEIMEHTA TS CO3AHIS MyYHBIX KyJTHHAPHBIX [0JTy(haOpruKaToB OITMHYMKOB [UTs PO(QUIAKTUKY HonoaedumTHbIx 3aboseBanuid. [Toka-
3aHO, YTO COOTHOILICHHE HOia U CelleHa B JIAMUHAPUH YHUKATBHO U cocTaBiseT (1,0 :0,7), IMEeHHO 3T0 COOTHOLICHHE HEOOXOUMO LITUTO-
BHUIIHOM JKeJie3e YeloBeKa ATl 00ecrieueHUsI HOPMaIbHOW (DYHKIMK M ONTHMAIIFHON BBIPAOOTKY BaKHEHIIIMX €€ TOPMOHOB — THPOKCHHA
(T6) u TpuitonTuponuHa (T3). [Ipu pazpaboTke TeXHOMOTHH OIMHYMKOB ¢ (papiieM ¢ JaMUHapHel ObLT IIPOBEACH PAI HCCIIENOBAHMH (-
3MKO-XUMHYECKHX TTOKa3aTeNiel pelenTypHBIX KOMITO3UIMHI (hapIiieli, a IMEHHO BIKHOCTH, aKTHBHOM M TUTPYEMOH KHCIIOTHOCTH. Bax-
HBIM KPUTEPHEM JUT pa3paOOTKH PeLenTyps! (apiia 13 JIAMAHAPHH ObLIa OpraHOJNCNTHIECKas! OLEHKA IPOIYKTa. Y CTAHOBJICHO OITTH-
MaJIbHOE COOTHOIIICHHE PELENTyPHBIX KOMIIOHEHTOB (hapiiia ¢ JJaMUHapHeli ¢ yIeToM CTeNeH! X TOMOTCHU3AIMH. Y CTAaHOBJIEHO, UTO HO-
BBII MIPOYKT — OJMHYMKH C (hapIeM ¢ JJaMUHApHeH, XapaKTepr3yeTcst TOBBILEHHBIM COZiepKaHreM Ho/a, 00J1ajaeT BEICOKOW MHIIEBOI
LIEHHOCTBIO M XOPOLIMMHU HOTPEOUTEIBCKIMI TIOKa3aTeISIMK, YTO TTO3BOJISIET PEKOMEH/IOBATH €0 K YIOTPEOJICHHIO B MPO(IIAKTHIECKOM
NIUTAHHH.

KiroueBble ciioBa: GrmHunky, dapii, HoponeuumT, Ky IMHApHbI HOTy(haOpUKar, JaMHHapHs, MOPCKasl KartycTa, GHOIoride-
CKasi aKTHBHOCT.
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