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Abstract: The certain organoleptic and physicochemical properties of
“Coriander petrozeline” were specified. Comparative analysis of bakery fat was
conducted. It was established the semi-solid fraction of fatty coriander oil - the
“Coriander petrozeline” can be defined as a special fat for baking. The
expediency of using the “Coriander petrozeline” in the recipes of bakery
products with the complete replacement of usual fatty ingredient - margarine
was discovered. The test baked goods were made from the high quality wheat
flour to determine the impact of “Coriander petrozeline” on the quality
indicators of bakery products. The advantage of “Coriander petrozeline” using
lies also in the fact that the technological process of manufacturing products
does not change after its inception. The biomedical research of “Coriander
petrozeline” was conducted by feeding it to laboratory rats. It was established
that the results of biochemical studies of blood serum of white linear rats are
within the limits of control healthy parameters of animals. It was proved that
“Coriander petrozeline” is a hygienically safe food product and promising
ingredient for application in the food industry.
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INTRODUCTION

At the present time, the oil-fat sector got confronted with a question of obtaining
functional and useful fats from quality plant raw materials [1, 2]. This problem became
the most acute due to the limited content of trans-isomers of monounsaturated fatty
acids in food products, and hence the limited use of hydrogenated oils [3 — 6]. The
problem of the shortage of confectionery, cooking, and bakery fats in Ukraine is solving
largely through the use of imported products [7]. Therefore, the use of locally produced
raw materials for the production of above-said fats without any chemical treatment is
relevant and expedient [8 — 10]. We have previously obtained a special fat - “Coriander
petrozeline” - as a result of fractional crystallization of fatty coriander oil (FCO). It was
made according to the organoleptic and physicochemical parameters correspond to the
baking fat that can be used in recipes of bakery products [11, 12]. The regulated melting
point of such fats falls in the range of 17 - 27 °C, thus the fats obtained in all
experiments meet the requirements of DSTU 4335:2004 standard. A food ingredient is
considered safe when it does not contain acute and chronic toxicity, carcinogens,
mutagens, teratogenic and gonadotoxic properties. Quality and safety parameters
determine the usage of the food ingredient [13].

The main objectives were: a) to establish the possibility of using the “Coriander
petrozeline” in food technologies; b) to evaluate product organoleptic, physical and
chemical parameters; ¢) to determine the bakery products biomedical parameters.

MATERIALS AND METHODS

Determination of organoleptic parameters, or more specifically taste, odor, color and
consistency was conducted in accordance with DSTU 4335:2004 standard
("Confectionery, cooking, bakery and dairy fats. General specifications").
Determination of refractive index was made according to DSTU ISO 6320-2001
standard ("Animal and vegetable fats and oils. Determination of refractive index").
Determination of the mass fraction of fat, the mass fraction of moisture and volatile
substances, the melting point, and the temperature of freezing of fat was made in
accordance with DSTU 4463:2005 standard ("Margarines, confectionery and dairy fats.
Acceptance rules and test methods").

Determination of acid-degree value was conducted in accordance with DSTU
4350:2004 standard ("Oils. Methods for determining the acid-degree value (ISO
660:1996, NEQ). Determination of peroxide index made in accordance with DSTU ISO
3960-2001 standard ("Animal and vegetable fats and oils”).

Determination of peroxide index was made regarding to ISO 3960:1998, IDT" and
DSTU 4570:2006 standard ("Vegetable fats and oils. Method for determining the
peroxide index"). The determination of physicochemical and organoleptic parameters of
bakery products was carried out in accordance with DSTU 7045:2009 standard
("Bakery products. Methods of determination of physicochemical parameters").

All institutional and national guidelines for the care and use of laboratory animals were
followed. The experiment was performed according to the ethical guidelines for
investigations in animal laboratory, and approved by Ethics Committee on Use of
Animal Experimentation, School of Pharmacy, Medical Academy, Dnepr, Ukraine. In
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the course of biomedical research, a set of parameters used for the studied products was
identified. A set of parameters has been identified at the Scientific Research Centre of
Biosafety and Environmental Control of Agro-Industrial Complex of Ukraine: total
protein, albumins, globulins, protein factor, urea, urea nitrogen, creatinine, aspartate
aminotransferase, alanine aminotransferase, de ritis index, alkaline phosphatase, o-
amylase, total bilirubin, glucose, calcium, inorganic phosphorus, Ca/P, total lipoprotein
and cholesterol. The experiment on the determination of the biomedical parameters of
the research sample was applied to six white outbred linear rats weighing 150 - 170 g
and located in the laboratory of the Dnipro Medical Academy of the Ministry of Health
of Ukraine.

Animals were kept in vivarium conditions at temperature of 20 — 22 °C and humidity of
40 — 60 %. “Coriander petrozeline” samples, obtained by the extraction refining of free
fatty acids from FCO by 96 % ethyl alcohol followed by fractional crystallization, were
used for research purposes. Animals were kept on a hungry diet for 6 - 8 hours before
the research. The research oil samples were administered orally in an amount from 0.1
to 2.0 mL using a metal probe.

The blood samples of rats were taken 4 hours after the introduction of the research
samples and delivered to the laboratory 20 minutes after the blood draw. After the
introduction of the samples, the animals were observed for 5 days, taking into account
their general condition, the condition of the fur, and the sensitivity to external excitants.
It was found that no rat died during the experiment. During the whole experiment, the
animals did not display inadequate behavioral reactions.

RESULTS AND DISCUSSION
Approbation of “Coriander petrozeline” in the receipts of bakery products

“Coriander petrozeline” is the one of the products of complex processing of FCO in
accordance with the developed technical instructions (TI 21799332-001-2015). It has a
melting point of 19 + 25 °C. It gives reasons to investigate its use as baking fats. The
comparative analysis of the quality parameters of “Coriander petrozeline”, obtained
through the developed technology, is given in Table 1.

The research of the technology of the production of "Plyushka" bakery products using a
semi-solid fraction - “Coriander petrozeline” - was carried out in the production testing
laboratory of “Ridna Palyanitsa LLC” in Dnipro.

The research samples were prepared using the high-grade wheat flour, pressed bakery
yeasts, white cooking salt, fat with complete replacement of margarine with “Coriander
petrozeline”.

The recipe ratios of the dough ingredients for the production of "Plyushka" bakery
products are presented in Table 2.
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Table 1. Organoleptic and physicochemical parameters of

“Coriander petrozeline”

Parameter name

Bakery fat in accordance

“Coriander petrozeline”

with DSTU 4335:2004
Clean palate. .
Odor and taste The scent of the introduced No taste, o foreign smell
. and bitterness
flavoring agent
Color Light yellow to yellow Light yellow
Consistency Homogeneous Homogeneous
Mass fraction of fat [%] >99.70 99.95 +99.97
Mass fraction of moisture and )
volatile substances [%] <0.30 0.03+0.05
Acid - degree value .

[mg KOH g <0.8 04+0.5
Melting point [°C] 17.00 +27.00 19.17 +=25.48
Freezing point [°C] not higher than 15.00 14.48 +14.90

Peroxide index 5.00 400+ 405

[mmol 40-kg"']

Table 2. The recipe

for making dough for "Plyushka" bakery products

Recipe ingredient name

Raw materials consumption
per 100 kg of flour [kg]|

Control sample Research sample

High-grade wheat flour 100.0 100.0
Yeasts 3.0 3.0

Salt 0.70 0.70

Sugar 23.0 23.0

Egg 2.0 2.0
Margarine 10.0 —
“Coriander petrozeline” — 7.2
Vanilline 0.1 0.1

The research samples of bakery products are shown in Figure 1. The organoleptic and
physicochemical parameters of the research samples of "Plyushka" bakery products
were determined according to the DSTU - P 4587 standard methods, specified in

Table 3.

According to the obtained organoleptic and physicochemical parameters, the bakery
products after complete replacement of fat raw materials with the semi-solid fraction of
FCO - “Coriander petrozeline” - in the recipe, meet the requirements of the current
normative documentation and stand out by much better physicochemical parameters.
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Figure 1. Research samples of "Plyushka" bakery products

Table 3. Organoleptic and physicochemical parameters of "Plyushka" bakery products
after introducing the “Coriander petrozeline” into the recipe

Parameter
Parameter name Parameters according to Control samole Research
SSU-P 4587 standard P sample
Shape Conforms to the type of product + +
Surface Conforms to the type of product + +
. . . Brown, without | Brown, without
Color Light brown, without burnt hints burnt hints burnt hints
Thoroughly baked, not wet to the
Crumb condition touch, without traces of under + +
mixing
Taste Typical 'for this type of products, . .
without foreign taste
Odor Typical 'for this type of products, . .
without foreign odor
Crumb moister [%] <37.0 32.8 32.7
Crumb acidity <95 21 21
[degree]
Mass fraction | g oar 9.7+1.0 10.2 10.1
dry matter
[%] fat 43+0.5 4.2 4.3

The moisture and acidity parameter are lower than those specified by the normative
documentation. Therefore, “Coriander petrozeline” can be used in bakery products as
baking fat.
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Biomedical research of parameters of “Coriander petrozeline”

The results of the biochemical analysis of blood serum of white linear rats are presented
in Table 4.

Table 4. Results of complex biochemical research of blood parameters of rats
Results

Parameter Sample Ne* Normal
1 2 3 4 5 6 range
Total protein [g-L"] 70.0 | 76.0 | 75.0 | 72.0 71.0 68.5 72.5+3.5
Albumins [g-L'l] 31.0 | 32.0 | 31.0 | 33.0 33.0 30.0 30.5+4.5
Globulins [g‘L'l] 39.0 | 440 | 44.0 | 39.0 38.0 33.5 41.5+8.5
Protein ratio [unit] 086 | 0.77 | 0.78 | 0.91 0.93 0.98 0.78+£0.28
Urea [mmol-L"] 790 | 892 | 890 | 8.92 8.92 9.70 8.95+1.75

Urea nitrogen [mg %] 344 | 31.5 | 30.8 | 33.5 32.4 31.8 345+3.5
Creatinine [umol-L™"] 82.0 | 79.0 | 71.0 | 81.0 | 104.0 87.0 86 + 18

Aspartate aminotransferase | > | 1740 | 163.0 | 175.0 | 177.0 | 1200 | 134262

[unit-L"]
Alanine ﬁ;ﬂ;ﬂ‘itﬂ“]‘n“‘fera“ 129.0 | 107.0 | 122.0 | 122.0 | 145.0 | 122.0 | 125+15
De Ritis ratio [unit] 1.26 | 1.63 | 1.34 | 1.43 1.22 0.98 1.05+0.35
Alkall?fnli’t}_lﬁ?ﬂhatase 255.0 | 277.0 | 210.0 | 275.0 | 293.0 | 235.0 | 204+86
a-amylase [g'L ] 121.0 | 110.8 | 143.6 | 122.1 | 129.2 | 100.5 | 120+40
Total bilirubin [pumol-L™] 4.2 4.1 34 3.6 4.0 4.0 52+1.9
Glucose [mmol L] 558 | 592 | 5.83 | 520 | 5.60 | 596 | 5.97+092

Calcium [mmol-L"] 212 | 248 | 238 | 2.52 2.37 2.56 2.51+£0.16
Inorganic phosphorus, 28 | 3.1 | 25 | 24 | 29 2.7 | 3.01+0.78
[mmol-L]
Ca/P [unit] 08 | 08 | 09 | 1.1 | 08 0.9 09+02
Total lipoprotein 693 | 713 | 804 | 492 | 788 | 720 | 600200
[mg %]
Cholesterol
[mmol-L"]

1.60 | 1.53 | 1.36 | 1.39 1.67 1.44 1.7+£0.4

The data in Table 4 indicate that the biochemical parameters are within the normal
range.

CONCLUSIONS

The organoleptic and physicochemical properties of “Coriander petrozeline” were
researched and a comparative analysis with baking fat was carried out. It is established
that in accordance with DSTU 4335 the semi - solid fraction of fatty coriander oil - the
“Coriander petrozeline” - can be defined as a special fat of baking purpose.

The expediency of using the “Coriander petrozeline” in the recipes of "Plyushka"
("Bun") bakery products with the complete replacement of usual fatty ingredient -
margarine was discovered. The test baked goods were made from the high quality wheat
flour to determine the impact of “Coriander petrozeline” to get the quality indicators of
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bakery products. The organoleptic and physicochemical parameters of the obtained
bakery products were determined in comparison with the DSTU - P 4587 and the
control samples.

It was concluded from the obtained data that bakery products containing “Coriander
petrozeline” meet the requirements of the normal rate. According to quality criteria are
every bit as good as the baking products with traditional fatty raw materials, and in
some cases, even exceed them. The advantage of using “Coriander petrozeline” lies also
in the fact that the technological process of manufacturing products does not change
after its inception. Thus, the research of “Coriander petrozeline” as a fat component for
the production of bakery products confirmed the possibility and feasibility of its use.
The biomedical research of “Coriander petrozeline” was conducted by feeding it to
laboratory rats. It was established that the results of biochemical studies of blood serum
of white linear rats are within the limits of control parameters for healthy animals.

It was proved that “Coriander petrozeline” is as a hygienically safe food product and a
promising ingredient for introduction into the food industry.
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