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THE INFLUENCE OF THE EXTRACT FROM THE FLOWERS ON THE TAGETES PATULA
ON THE CONSUMER PROPERTIES OF THE BUNS PRODUCTS

Introduction. In recent years, more and more attention has been paid to a healthy lifestyle, which largely depends on the diet. In the daily
menu of a modern person, the main sources of energy and nutrients are mainly cereals and bakery products. The degree of glycaemic of flour
products is regulated with the help of resistant starch, non-starch poly— and oligosaccharides of chickpea flour. This increases the biological
value of bread due to its high protein content. To maintain normal sugar levels in the human body, a variety of plant materials arve used: fruits,
vegetables, and herbs. The antihyperglycaemic effect of plants is due to the various biologically active substances they contain, in particular,
amino acids, polyphenolic compounds, and polysaccharides. Due to the wide range of pharmacological activity, marigolds (Tagetes patula
L.) are widely used in the pharmaceutical, perfumery, and cosmetic industries. They are also used in canning, cooking sauces, and as part of
spices. In the scientific literature, there is limited information on the use of marigolds (Tagetes patula L.) in food production.

The aim of the study was to determine the amino acids content of Tagetes patula L. flower extract and investigate the effect of the
marigold extract on the consumer characteristics of bakery products in bakery production.

Materials and methods of research. The amino acids composition of Tagetes patula flower extract is determined by GC/MS
method on gas chromatograph Agilent 6890N with 5973 inert mass detector (Agilent Technologies, USA). To determine the effect of
the marigold (Tagetes patula L.) flower extract on the quality of the bakery product, a test baking was carried out. The dough was
prepared from high-grade wheat flour that met the requirements of DSTU (State Standards of Ukraine) 46.004-99. The main quality
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indicators of the raw materials were evaluated according to generally accepted methods and regulated regulatory documents (DSTU
ISO 21415-1:2009, GOST 27839-88 DSTU).

Research results and their discussion. According to the results of GC/MS analysis, 12 amino acids were identified in the extract
from Tagetes patula flowers. The analysis of the content of amino acids in the studied extract from the flowers of the Tagetes patula
showed that the raw material contains a significant amount of L-proline, the total content of which was 138.20 mg/g. The content of
free L-proline was 57.86 mg/g, bound — 80.34 mg/g. Glycine was also found in the studied extract from free amino acids, the content
of which was 11.34 mg/g. In addition to L-proline, significant amounts of L-aspartic (19.64 mg/g) and L-glutamic (21.63 mg/g) acids
were found in the extract from the flowers of the Tagetes patula. To determine the effect of the extract on the quality of the bakery
product, the optimal dosage was adopted, taking into account the physiological needs of the human body — 0.021 g per 100 g of bun. A
sample bun without the additive served as a control. Research results indicate that the introduction of marigold flower extract into the
bun production technology does not change the amount of raw gluten. Biologically active substances contained in the supplement do
not have a significant effect on gluten. Therefore, correction of technological regimes and the process of preparation of semi-finished
flour is not required. Adding marigold extract to the bun dough does not change the acidity of its pulp. Porosity remains developed, and
dimensional stability is within the permissible deviation. The selected dosage of marigold extract does not have a significant effect on
the organoleptic and physicochemical indicators of the quality of buns. Therefore, it can be used as a recipe component of a butter bun.

Conclusions. Thus, the results obtained by us show that the extract from the flowers of the Tagetes patula has a wide spectrum
of amino acid composition with a significant content of these compounds, as well as the use of Tagetes patula extract in other fields,
Jfor example, the food industry. It has been established that adding the flower extract of the Tagetes patula does not have a noticeable
effect on the quality indicators of bakery products. At the same time, it is possible not only to diversify the range of bakery products and
improve their quality but also to increase the nutritional and biological value of the product.

Key words: Tagetes patula, flowers, extract, amino acids, buns, bakery products.
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BIIJIUB EKCTPAKTY 3 KBITOK YHOPHOBPUBIIIB PO3JIOTI'UX (TAGETES PATULA L.)
HA CIIOKHBYI BJACTUBOCTI BYJIOUYHUX BUPOBIB

Axmyanvuicmo. B ocmanni poxu éce Oinvuie npuoiisicmoscsi y6aza 300P080MY CHOCOOY HCUMMSL, SKE 3HAYHOIO MIPOIO 3ATIeHCUMb
610 payiony xapuysamms. Y ujo0eHHomy Menio cy4acHoi 1100UuHU OCHOBHUMU 0JHCEPeNaMu eHepeii ma NOJACUBHUX PEHOBUH NePeBUIICHO
€ 31aKku ma xaibo0ynouni eupoou. Peeynoroms cmynine enikemiyHOCmi 60pOWHAHUX 8UPODI8 3a OONOMO20K PE3UCHIEHMHO20 KPO-
XMamo, HEKPOXMAIbHUX NOTI— ma olicocaxapudie bopowna 3 wymy. Ilpu ypomy nioguwyemocs 6iono2iuna yinHicms Xnioa 3a605Ku
8uUCOKOMY emicmy Oinka. [ niompumants 6 HOpMi PiGHs YYKPY 6 OP2aHizmi T00UHY BUKOPUCTIOBYIOMb PISHOMAHIMHY POCTUHHY CUPO-
8uHy: (hpykmu, 06oui, mpasu. Anmueinepanikemiuna Ois poCIUH 3yMOB1eHA PISHOMAHIMHUMU OI0N02TYHO AKMUSHUMU PEYOBUHAMU, K]
MICMAMbCAL 6 HUX, 30KPEMA AMIHOKUCIOMAMU, NOTIPEHOTbHUMU CROTYKAMU MA NoAicaxapuoamu. 3a paxyHok Wupokozo cnekmpy gap-
Mmakonoeiunoi akmuerocmi yoprodpusyi posnoei (Tagetes patula L.) snaiiwnu 3acmocysanis 6 papmayesmuyriii, napgymepHo-kocme-
muuniii 2anysax. Ix maxoswc suxopucmosyions y KOnCepeyeanui, npusomysanHi coycis, 6oHu 6xo0ams 0o ckrady cneyiii. Y docepenax
HayKo6oi nimepamypu 0ani npo UKOPUCTNAHHA HOPHOOPUBYIE PO3NO2UX Y BUPOOHUYME] XAPUOBUX NPOOYKIMIE 0OMENHCEHI.

Mema oocnioscennn. Busnauenns emicmy aminokuciom 6 ekcmpaxkmi 3 K8imox yoprnobpusyie posnozux (Tagetes patula L.) ma
00CIOAHCEHHA BNAUBY eKCIMPAKNTY HA CNONCUBYT XAPAKMEPUCTUKY XTTO00YVIOUHUX 8UPOOIE Y XIDONEKAPCOKOMY UPOOHUYMEI.

Mamepian i memoou. Busnauennss amiHOKUCIOMHO20 CKAAOY eKCMPAKMY 3 KGIMOK YOPHOOPUBYIE PO3NOSUX NPOBOOULU MENOOOM
T'X/MC na eazosomy xpomamocpagi Agilent 6890N, i3 oemexmopom 5973 (Agilent Technologies, CLLA). [ns eusnavenns eniugy
eKxcmpaxkmy 3 K6imox 4opHOOpUSYi6 po3102ux Ha AKICMb XAi000y104HUX 6Uupodie 6y10 nposedeHo npoony euniuxy. Ticmo eomyeanu
3 OOPOUIHA NUEHUYHO20 U020 TAMYHKY, wjo 8ionogioano eumozam JJCTY 46.004-99. OcnoeHi nokaznuku skoOCmi CupoGUHU OYIHIO-
6aNU 30 3A2ANbHONPUIHAMUMU MemoOuKamu ma nopmamusuumu ookymenmamu (JCTY ISO 21415-1:2009, T'OCT 27839-88 ICTY).

Pesynomamu oocnioscenna. 3a pesynomamamu I’ X/MC ananizy 6 excmpaxmi 3 k6imok woprobpusyis posnocux (lagetes patula
L.) suseneno 12 aminoxuciom. 32i0Ho 3 00epicanum pe3yavmamamis, y O0CIIOHCYBAHOMY eKCIMPAKMI 3 KEimoK YOHOOPUBYIE pO3NO2UX
naubinbwuil ymicm cmanosug L-nponin, 3aeanvruil ymicm axozo 6ye 138,20 me/e. Ymicm ginvnozo L-nponiny cmanosug 57,86 me/e,
38 azanoeo — 80,34 me/e. ¥V docniodxcysanomy ekcmpakmi 3 GiIbHUX AMIHOKUCTIOM BUABTIEHO TMAKONMC 2IYUH, YMICM K020 CMAHOBUE
11,34 me/e. Oxpim L-nponiny, 6 excmpaxkmi 3 K8imMoK 4OPHOOPUBYIE PO3NO2UX GUENIEHO 3HAUHY Kilbkicmb L-acnapacinosoi (19,64
me/e) ma L-enymaminoeoi (21,63 me/2) kucrom. /s ecmanosienis 6naugy eKCmpakmy Ha AKicmo Xaibo0yniouno2o eupoby nputinsiu
ONMUMAnbHe 1020 003Y8aHH: 3 02120y Ha pizionoziuni nompeodu opeanizmy arodunu — 0,021 e na 100 2 6ynouxu. Konmponem cuyeysas
3pasok oynouxku b6e3z dooasanns ekcmpaxmy. Pezyiomamu 00cniodicenb ceiouamo, wjo 6€0eHHs Y MEXHONI02II0 UPOOHUYMEA 6Y1040K
eKcmpaxkmy 3 Keimox 4YOpHOOPUBYIE He 3MIHIOE KIIbKICb cupoi Kaelikogunu. bionoeiuno akmusHi peuosunu, ki MiCmsamscs @ ekcmp-
aKkmi, Cymmego2o 6nauey Ha K1euKoGUHY He Maiomb, moMmy Kopekyii mexnono2iunux pexcumis i npoyecy npueonmyeamiis 6opouHaHo20
Haniegabpuxamy ne nompibro. /looasanns ekcmpakmy YopHoOOpUsYis y micmo 0si 6YI0UKU He 3MIHIOE KUCTOMHICMb iT M SKVUIKLL.
Topucmicmo 3anumaemoscs po3euneHoio, hopMOCMINKICMb — Y Mewncax 0Onycmumo2o sioxunenus. Taxum uunom, eubpane 003y68aHHs
eKCIpaxKmy YopHOOPUBYIE He MAE CYMMEBO20 8NIUBY HA OP2AHONENMUYHI 1l QI3UKO-XIMIUHI noKasHuku axkocmi oynouok. Tomy iioco
MOJICHA 3aCMOCO8Y8aMU K peyenmypHull CKIAOHUK OVI0YKU 3000HOL.

Bucnoeok. Taxum uunom, ooeporcani Hamu pe3yabmamu AMiHOKUCIOMHO20 CKAAOY eKCMPAaKmy 3 KimoK YopHOOPUBYIE PO3N02UX
(Tagetes patula L.) céiouams npo 3nauruii ymicm yux cnoayk, o 3yMOGII0E MOMCIUBICIb GUKOPUCTAHHSA 00CTIONHCYBAHO20 eKCMPAKMY
6 bazamvox cghepax, HANPUKIAO Y XAPUOBIll NPOMUCIOBOCMI. Yemanoeneno, wo 000asanHs eKCmpaxkmy 3 Kimox 4opHoopueyie pos-
JI02UX NOMIMHO He 8NIUBAE HA AKICHI NOKA3HUKU X11600Y10UHUX 6upodis. [Ipu ybomy MOJCHA He Tuule YPISHOMAHIMHUMU ACOPMUMEHM
Xni60OynouHux 6upobi6 i niosuwumuy ixXHIO AKICMYb, a U NIOSUWUMU XAPYO8Y Ma OI0N02IUHY YIHHICIb NPOOYKYII.

Knrwouosi crosa: wopnodpusyi posnoei (Tagetes patula L.), keimku, excmpakm, aMiHOKUCIOMU, OYI0UKU, XTEO0OYIOUHI 6UpOOU.

Introduction. In recent years, more and more
attention has been paid to a healthy lifestyle, which
largely depends on the diet. In the daily menu of a
modern person, the main sources of energy and nutrients
are mainly cereals and bakery products. The range of
flour products is quite wide: wheat bread, rye bread,
and various bakery products. In addition to yeast and
salt, baked goods contain significant amounts of sugar
and fat. Dairy and egg products may be present. These
ingredients increase the energy value of the products.

The main sweetening agent is sugar, with a
carbohydrate content of 99.7 g/100 g. In addition, buns
are made mainly from high-grade flour that is free of
bran particles. Minerals and dietary fibre are removed
from the grain hulls during milling. Due to the absence
of complex carbohydrates and a significant amount
of starch, such flour and products made from it are
classified as foods with a high glycaemic index. They
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are not recommended for diabetics, as one of the causes
of hyperglycaemia is an excessive intake of easily
digestible carbohydrates.

People with metabolic disorders are advised to reduce
the consumption of foods containing ecasily digestible
carbohydrates (Yan-Do, 2016).

It is possible to reduce the glycaemic index of flour
products by using dietary fibres, as they contribute to the
slow and gradual entry of glucose into the bloodstream
and regulate insulin release (Yurchak, 2012). Today,
the range of diabetic bakery products is insignificant.
Sorbitol and xylitol are mainly used to replace sucrose,
and to a lesser extent fructose and lactulose. The use
of synthetic sweeteners is a controversial issue, and in
some countries, their use in food is prohibited.

The degree of glycaemicity of flour products is
regulated with the help of resistant starch, non-starch
poly— and oligosaccharides of chickpea flour. This
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increases the biological value of bread due to its high
protein content. To maintain normal sugar levels in the
human body, a variety of plant materials are used: fruits,
vegetables, and herbs (Tkachenko, 2018; Voloshchuk,
2019).

Today, about 200 plant species are known to have anti-
diabetic properties (Marchyshyn, 2021; Marchyshyn,
2023; Vlasenko, 2021).

The antihyperglycaemic effect of plants is due to
various biologically active substances they contain, in
particular amino acids — arginine, inositol, guanidine,
which have an insulin-like effect; polyphenolic
compounds, which exhibit antioxidant activity by
inhibiting lipid peroxidation and accelerating the
utilisation of their toxic products, stabilise the structure
of cell membranes, and stimulate regeneration processes
in the body; inulin is a polysaccharide that reduces blood
glucose levels, has antioxidant and detoxifying effects
by removing radionuclides and ketone bodies from the
body, improves the state of the cardiovascular system,
normalises metabolism, and prevents the occurrence
of severe complications of diabetes (retinopathy,
angiopathy, etc.) (Marchyshyn, 2021; Vlasenko, 2021).

These plants include marigolds (7agetes patula L.),
genus Tagetes L., family Asteraceae — a promising
medicinal and ornamental plant with a wide range of
pharmacological activity: antibacterial, insecticidal,
wound  healing, anti-inflammatory, antioxidant,
hepatoprotective, hypoglycaemic, analgesic, etc. (Babu,
2007; Slobodianiuk, 2021).

It has been shown that the herb marigold (7agetes
patula L.) contains valuable biologically active
substances: flavonoids, hydroxycinnamic acids, essential
oil, polysaccharides, organic and fatty acids, amino acids
(Politi, 2017; Lopez, 2018; Craveiro, 2024).

Due to the wide range of pharmacological activity,
marigolds (7agetes patula L.) are widely used in the
pharmaceutical, perfumery and cosmetic industries.
They are also used in canning, cooking sauces, and as
part of spices. In the scientific literature, there is limited
information on the use of marigolds (7agetes patula L.)
in food production.

Therefore, the aim of the study was to determine the
amino acids content of Tagetes patula L. flower extract
and investigate the effect of the marigold extract on the
consumer characteristics of bakery products in bakery
production.

Materials and methods. Flowers of the Tagetes
patula L. were collected at the experimental sites of the
New Cultures Department of M. M. Hryshko National
Botanic Garden of the NAS of Ukraine in Kyiv. The
aerial part was harvested during a mass flowering

®diroTepanis. Yaconuc
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period in 2023. The raw material was authenticated
by Prof. Svitlana Marchyshyn. A voucher specimen
was deposited in the herbarium at the Department of
Pharmacognosy and Medical Botany, TNMU, Ternopil,
Ukraine (Slobodianiuk, 2022; Marchyshyn, 2021).

Preparation of extracts. About 500 g of dried raw
materials was powdered with the help of a suitable
crusher. After that, it was placed in an extractor and
extracted using 60 % ethanol as a solvent. The extracts
were concentrated under vacuum and dried by rotator
evaporator under reduced pressure.

Standards and chemicals. Standards of the amino
acids: L-serine, L-glutamic acid, L-leucine, L-valine,
L-alanine, L-threonine, L-methionine, L-tryptophan,
L-isoleucine, L-cysteine, L-proline, L-phenylalanine,
L-asparagine, L-histidine, L-aspartic acid, L-glutamine,
L-tyrosine, L-lysine, obtained from Sigma-Aldrich
(USA), analytical grade (> 98 % purity).

GC/MS determination of amino acids. The amino
acids composition of Tagetes patula flower extract is
determined by GC/MS method on gas chromatograph
Agilent 6890N with 5973 inert mass detector (Agilent
Technologies, USA). Samples were analyzed on a
capillary column HP-5MS of 30 m in length and an
internal diameter of 0.25 mm, a thickness of the stationary
phase is 0.25 um (Budniak, 2022). The vaporizer
temperature was 250 °C, and the interface temperature
was 280 °C. The first set-up oven temperature was at 50
°C and held for 4 min, then elevated to 300 °C at the rate
of 5 °C/min and kept at this point for 5 min. Injections
of 1 pl were made in the split mode 1:50. The carrier gas
flow pace through the column was 1.0 ml/min.

The pre-column derivatization was conducted with
the help of automatic programmable regulations. The
dry samples of the extract were solved in 390 pl of 1 M
sodium hydroxide, then 333 pl of methanol and 67 pl
of pyridine and mixed thoroughly for 5 seconds. To the
resulting mixtures, 80 pl of methyl chloroformate was
added and stirred thoroughly for 60 seconds.

The amino acid derivatives were extracted with
400 pl of chloroform followed by the addition of
400 pl of 50 mM sodium bicarbonate. The chloroform
phase was used for future analysis (Vancompernolle,
2016; Feshchenko, 2021).

The identification of amino acids was executed by
comparing the retention times of amino acid standards
and the presence of representative molecular and
fragment ions (table 1). Quantification was done using
the internal standard of nor-valine added to the sample.
The content of bound amino acids was determined by
subtracting the content of free amino acids from their
total content (Chen, 2010).

159 =
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Table 1
The chromatographic conditions
for identification of amino acids

parameters of the finished buns were determined (DSTU
9188:2022; DSTU 7045:2009).
The research presented in this article is aimed

Mole- . at improving the nutritional value of a bun with

. . . . Main fragmentary . .. .

Amino acids | t, min | cular ion, jons, m/z marigold flower extract and determining its consumer
G RE III;/; % characteristics.
yere . Therefore, our research was to analyze the effect of
L-alanine 14.85 161 102, 88 marigold flower extract on the quality of buns and to
L-valine 18.56 189 146, 130, 115,98 | | gt. o the toapr d ) Y O "
leucine 19.57 203 142, 115. 102, 88 1nv<cals igate the technological aspects of the resulting
e o o1 | 176,144, 114 100, | Products. o ,

-Serine : 88 Research results and discussion. According to the
L-threonine 21.11 205 147, 115, 100, 88 results of GC/MS analysis, 12 amino acids were identified
L-isoleucine 21.31 203 144, 115, 101, 88 in the extract from Tagetes patula flowers. The results of

L-proline 21.87 187 128, 84 determining the qualitative composition and quantitative
L-asparagine | 21.97 262 146, 127, 95 content of amino acids in the extract from the flowers of
L-aspartic acid | 23.90 219 160, 128, 118, 101 |  Tugetes patula are shown in table 2 and fig. 1, 2.
L-glutamic acid | 24.02 233 201, 174,142, 114
L-methionine 26.86 221 147,128, 115 Table 2
. 192, 176, 158, 146, Th f th . id ition in th
L-cysteine 27.14 192 e content of the amino acids composition in the
132
extract from the flowers of the Tagetes patula L.
. 178, 162, 146, 131,
L-phenylalanine | 29.18 237 103. 91 . . RT. Amino acids content, mg/g
> Amino acid name Mi >
L-glutamine | 29.74 276 141, 109, 82 n Free Bound
L-lysine 31.90 276 244,212, 142, 88 Glycine 14.34 11.34+0.02 17.81+0.03
o 254,226,210, 194, L-valine 18.12 n/d 5.744+0.02
L-histidine 35.91 285 140, 81 Nor-valine 19.1 Internal standard
. 252,236, 220, 192 L-leucine 20.34 n/d 6.18+0.02
L-t 37.24 296 ? ’ ’ ’
yrosine 165, 146, 121 L-serine 20.66 n/d 4.01£0.01
L-tryptophan 38.91 276 130 L-threonine 20.908 n/d n/d
L-isoleucine 21.15 n/d 0.77+0.01
To determine the effect of the marigold (7agetes L-proline 21.52 | 57.86£0.04 | 80.34+0.07
patula L.) flower extract on the quality of the bakery L-asparagine 21.76 n/d n/d
product, a test baking was carried out. The dough was L-aspartic acid 23.47 n/d 19.64+0.02
prepared from high-grade wheat flour that met the L-glutamic acid 26.41 n/d 21.63+0.04
requirements of DSTU (State Standards of Ukraine) L-methionine 26.68 n/d n/d
46.004-99. L-cysteine 28.77 n/d n/d
The product recipe included the following raw L‘phenylalflmne 29.26 n/d 11.04+0.03
materials: L-glutaTnlne 31.49 n/d n/d
— pressed classic bakery yeast, TU (Technical LL};.lyts,gTe ;222 n;g 8'1173'02
Conditions) U 10.8-00383320-001; drinking water, L‘tls e e “/d ; 8;0 5
. . ; -tyrosine . n . .
DSanPiN (State Sanitary Rules and Norms) 2.2.4-171-10; L-tryptophan 2041 —d 2 2920.01

table salt, DSTU 3583:2015; crystalline white sugar,
DSTU 4623:2006;

— sweet cream butter with a fat content of 72.5 %,
DSTU 4399; extract from marigold flowers collected
during the flowering period.

The main quality indicators of the raw materials
were evaluated according to generally accepted methods
and regulated regulatory documents (DSTU ISO
21415-1:2009, GOST 27839-88 DSTU).

The dough was prepared in a no-steam method using
traditional technology (Drobot, 2024).

The finished bun weighing 100 g had a round
shape. The organoleptic and physicochemical quality
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Note: n/d — not detected

The analysis of the content of amino acids in the
studied extract from the flowers of the Tagetes patula
showed that the raw material contains a significant amount
of L-proline, the total content of which was 138.20 mg/g.
The content of free L-proline was 57.86 mg/g, bound —
80.34 mg/g (Tabl. 2). The proline is a regulator of many
physiological and biochemical processes in cells, such as
contributes to the synthesis of polyamines, and arginine,
and activates mTOR cell signal-ling for protein synthesis,
specifically collagen (Wu, 2011).
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Fig. 1. GC/MS chromatogram of free amino acids in the extract from the flowers of the Tagetes patula L.
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Fig. 2. GC/MS chromatogram of amino acids after hydrolysis in the extract from the flowers of the
Tagetes patula L.
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Glycine was also found in the studied extract from free
amino acids, the content of which was 11.34 mg/g. Glycine
plays a role in diabetes. It is a secretagogue of glucagon-
like peptide-1 (GLP-1), insulin, and glucagon because it
has been shown that the effect of ingested glycine on the
postprandial glucose concentration facilitates the secretion
of insulin by other amino acids (Gameiro, 2005).

Decreased glycine receptor (GlyR) expression in
cells from people with type 2 diabetes mellitus (T2DM)
is associated with a disruption of glycine-induced insulin
secretion (Yan-Do, 2016). Clinical studies have shown
that higher circulating glycine concentrations help lower
the risk of developing T2DM (Gao, 2017).

In addition to L-proline, significant amounts of
L-aspartic (19.64 mg/g) and L-glutamic (21.63 mg/g)
acids were found in the extract from the flowers of the
Tagetes patula.

L-threonine, L-asparagine, L-methionine, L-cysteine,
L-glutamine, and L-histidine were not detected in the
studied extract.

Plants are capable of synthesizing almost all amino
acids, and the human body — only a part, of irreplaceable
amino acids must come with food products since each
of them performs a certain physiological function.
Comparing the obtained results regarding the quantitative
content of essential amino acids in the extract of the
Tagetes patula and the recommended daily requirements
for individual essential amino acids, it can be stated that
the inclusion of this plant or products based on it in the
diet will satisfy a significant percentage of the daily
requirement for most essential amino acids.

Therefore, according to the obtained results we have
been able to elevate the marigold flower extracts with
a high content of amino acids. Prepared extracts were
applied in the formulation of the functional products,
namely the buns.

To determine the effect of the extract on the quality
of the bakery product, the optimal dosage was adopted,
taking into account the physiological needs of the human
body — 0.021 g per 100 g of bun. Before being added to
the dough, the extract was dissolved in water at 35 °C.
A sample bun without the additive served as a control.

It is known that proteins, starch, enzymes, and
microorganisms are involved in the formation of the
rheological properties of dough. Proteins are an important
component of flour, as they absorb a significant amount
of water in the dough and form a hydrated substance
that is elastic, stretchy and resilient. It is gluten that will
provide the internal structure of the fermented dough,
porosity and shape stability of the finished products
(Drobot, 2024). The main indicators of its quality are
shown in table 3.
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Table 3
Gluten quality indicators
of the studied bakery product
Samples
Indicators with
control
extract
Crude gluten content, %: 24.2+0.5 24.240.5
Extensibility, cm 14.5+1 16.5+1
Springiness, unit of springiness IDK 7145 74+5
Hydration capacity, % 160+2 16342
Elasticity good
Color Light | light brown

Research results indicate that the introduction of
marigold flower extract into the bun production technology
does not change the amount of raw gluten. Biologically
active substances contained in the supplement do not
have a significant effect on gluten. Therefore, correction
of technological regimes and the process of preparation of
semi-finished flour is not required.

Establishing the quality of products is important in
this matter. It was established that both samples had an
evenrounded shape, without cracks. The color of the crust
is golden brown. The porosity of the pulp did not differ,
it was small and thin-walled, well developed, which will
contribute to the maximum access of digestive enzymes
and, accordingly, digestibility. The pulp is well baked,
not sticky. A change in its color from white in the control
to cream in the bun with the extract was observed. The
taste is pleasant, the smell of flowers was not felt. For
visualization, a photo of the buns is shown in fig. 3.

Fig. 3. Photo of experimental buns (A — buns —
control; B — buns with marigold flower extract)

The obtained results of research on physical and
chemical indicators of bun quality are shown in table 4.

As can be seen from the table, adding marigold
extract to the bun dough does not change the acidity of
its pulp. Porosity remains developed, and dimensional
stability is within the permissible deviation.

Ne 4, 2024



Bionoria. Papmauin

Table 4
Physico-chemical indicators
of the quality of bun samples

. Samples
Indicators Control with extract
Acidity, degrees 2.3+0.5 2.4+0.5
Porosity, % 70.0+1 70.0=+1
Form stability, h/d 0.49 0.48

The selected dosage of marigold extract does
not have a significant effect on the organoleptic and
physicochemical indicators of the quality of buns.
Therefore, it can be used as a recipe component of a
butter bun.

Conclusions

Thus, the results obtained by us show that the
extract from the flowers of the Tagetes patula has
a wide spectrum of amino acid composition with
a significant content of these compounds, which
confirms the perspective of further research, as well
as the use of Tagetes patula extract in other fields, for
example, the food industry.

It has been established that adding the flower
extract of the Tagetes patula does not have a noticeable
effect on the quality indicators of bakery products. At
the same time, it is possible not only to diversify the
range of bakery products and improve their quality
but also to increase the nutritional and biological
value of the product.
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