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ABSTRACT

The authors have investigated the possibility of making functional drinks by adding natural plant-
based additives to black tea. They conducted an experiment on four different tea samples, by
evaluating changes in their quality and properties, such as tannin, caffeine, vitamin C and P, and
antioxidant activity. As a functional additive, they were used hibiscus and rosehip powders that
derived from respective plants. The study shows that hibiscus powder increased antioxidant
activity significantly, 1.68 times higher than rosehip. But rosehip increased vitamin C more than
hibiscus, 275 mg% and 128 mg% respectively. Also, the total flavonoid content in hibiscus
supplement is 410 mg of catechins per 100 g: which is 3.3 times higher than rosehip. Vigorous
stirring method was used to mix the tea with herbal supplements. Two samples of "Azergay" tea
were mixed with rosehip additives, while two samples of "Berga” tea were mixed with hibiscus
additives. When rosehip was added, the vitamin C content in the test sample was increased from
63% to 154 mg%, while the addition of hibiscus increased it from 86% to 104 mg. With the
addition of the rosehip, the vitamin P content increased 2.25 times and 2.17 times with the
addition of hibiscus.
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Introduction

Using food products can be the best medicine for people and producing healthy food may
help millions of people offer an alternative : being healthy and not being treated. Researches show
that significant part of Azerbaijan's population suffers from imbalance in nutritions. In the modern
functional drinks market, there is a huge demand for functional drinks, as they have a natural
base with high content functional ingredients, and for their enrichment in fruit and berry and
vegetable raw materials containing a large number of biologically active substances.[1-7] That’s
why we decided to develop functional drinks based on black long tea using food additives from
hibiscus and rose hips.

Objects and methods of research

The Azerbaijanian consumer market offers a wide range of different types of tea. Black long
tea is the most popular; its quality has been studied using various methods in the works of various
authors. [8-13]

The objects of the study were four samples of black long tea grown in Azerbaijan
(“Azorgay”, “Lonkoran”, “Final” and “Berga”).
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Sample No. 1. “Azargay” — 100% original Ceylon large-leaf tea of the highest grade. The tea
was produced and packaged by Azorsun, Azerbaijan.

Sample No. 2. “Lonkoran 100 gr” is a premium black loose-leaf tea. The tea is grown and
harvested and packaged in Lankaran, Azerbaijan by Gilan Holding.

Sample No. 3. “Final”— 100% original Ceylon large-leaf tea of the highest grade. The tea was
produced and packaged by Azarsun, Azerbaijan.

Sample No. 4. “Berga” — 100% original Ceylon large-leaf tea of the highest grade. The tea
was produced and packaged by Azorsun, Azerbaijan.

The organoleptic properties of tea were determined using a 10-point scale. On this scale, the
lowest quality teas can be rated 1.5 points, and the highest quality ones can be rated 5.5 points or
higher. A rating of 9-10 points for tea is still considered unattainable. The results are shown in
table 1.

Table 1.
Tea sample number | Rating, points | 1SO 6078:1982 grade
Sample No. 1 3.75 Medium
Sample No. 2 3.88 Medium
Sample No. 3 4.52 Good medium
Sample No. 4 4.86 Good medium

The research results showed that samples no. 1 and no. 2 were rated according to
organoleptic indicators as Medium tea. Tea of this variety should receive a score of 3.25-4 points
and belongs to the OR group; the leaf consists of long, pointed juicy leaves larger than those in tea
FOP, leaves. Since the collection from which it is made is carried out after the apical buds have
opened, there are almost no tips in it.

Samples No. 1, no. 5 and no. 6 for such organoleptic indicators as aroma and taste; infusion;
the color of the boiled leaf was rated as Good medium teas, which should have a score of 4.25-5
points. These teas belong to the FOP group and are made from the collection of buds with the first
leaf; They are a high-quality, balanced mixture of well-rolled, tender leaves and unopened buds.
The infusion is exceptionally delicate and aromatic, soft and pleasant to the taste.

The results of determining the physicochemical parameters of tea samples are given in table
2.

An important indicator of tea quality are water-soluble extractive substances. They include
all the water-soluble components of tea - caffeine, tannins, nitrogenous substances, carbohydrates,
minerals. The mass fraction of extractives depends on the type of tea.

Determination of the functional properties of tea was determined by six indicators
characterizing various functional properties. The research results are presented in table 3.

Tea tannin determines not only the organoleptic properties of tea, but also the biological
value of the product. Tannin is part of the phenolic compounds of tea, where its share accounts for
up to 20.0%. Different fractions of tea tannin have different effects on the taste of tea infusion:
catechins give it a bitter taste, and astringency, bright color and other properties are due to
tannins. At the tea sample

No. 1 has the lowest tannin content, which may indicate that the tea has been stored for a
long time or is made from low-grade raw materials. The remaining samples are characterized by
average tannin content [14-16].
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In dry black long tea, the vitamin C content ranges from 156 to 233 mg%, but when brewed,
about 70-90% passes into the infusion. When brewing, vitamin C is practically not destroyed, as
it is in strong combination with tannins. Tea sample No. 1 had the lowest vitamin C content,
which is consistent with the organoleptic assessment and the results of determining water-soluble
extractives - 26.5% [17].

The main vitamin of tea, which determines its functional properties, is vitamin P - in terms of
its content, tea has no equal among products of plant origin. Vitamin P enhances the effectiveness
of ascorbic acid, promotes its absorption, accumulation and retention in the body. In addition,
vitamin P strengthens the walls of blood vessels, preventing internal hemorrhages. The lowest
vitamin P content was in sample No. 1 — 3.2 mg%.

Tea flavonoids determine important functional properties, as they suppress the development
of liver enzymes - cytochrome P450-dependent monooxygenases. In addition, they enhance
intercellular interaction and stimulate the growth of pancreatic (-cells. However, the most
important are the antioxidant properties of its constituent flavonoids, which not only directly
“quench” reactive oxygen species, but are also able to bind metal ions, which prevents them from
entering into the Fenton and Haber-Weiss reactions that generate hydroxyl radicals [16] .

Table 2.
Indicator name Sample 1 Sample 2 Sample 3 Sample 4
Moisture content, % 8 8.2 6 7.7
Mass fraction of water-soluble
extractive substances, % 25.65 32.4 35.6 35.1

From the data given in table. 3, it is clear that the antioxidant activity of tea completely
correlates with the content of flavonoids in tea.

Table 3
Indicator name Samplel | Sample2 | Sample 3 | Sample 4
Mass fraction of tannin,% 9,94 12,31 13,27 13,1
Mass fraction of vitamin C, mg% 63 86 132 129
Mass fraction of vitamin P, mg% 3,2 9,8 21,3 19,8
Mass fraction of caffeine, mg% 25 27 48 52
Total flavonoid content mg% 34 72 119 152
Antioxidant activity, (g rutin/100 g
product) 54 6,8 17,5 19,7

Among tea alkaloids, the most famous is caffeine, which belongs to the group of purine
alkaloids. Caffeine in tea does not appear in isolation, but in combination with tannin to form the
compound caffeine tannate. It has a more indirect and milder effect on the cardiovascular and
central nervous system than coffee caffeine. Tea caffeine does not linger or accumulate in the
human body, which eliminates the risk of caffeine poisoning with the most frequent use of tea. It
stimulates the activity of the kidneys, acting as a diuretic, increases the rate of metabolism in cells
and the absorption of oxygen by tissues, and also dilates the blood vessels of the brain and
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increases mental activity [16].

Having analyzed the data obtained on the quality indicators and functional properties of the
tea samples, it was decided to use the “Azor¢ay” and “Lonkaran 100 gr” tea samples, which had
the lowest indicators in terms of the content of all functional ingredients. The physiological value
of tea can be increased not only by enriching it with the functional ingredients already present in
it, but by introducing new active components [18]. In order to expand the range of functional tea
drinks, recipes for functional tea drinks with fruit herbal additives from hibiscus and rose hips
were developed.

The choice of raw materials for the manufacture of additives was determined by their
chemical composition. The amount of ascorbic acid in hibiscus grown in different geographical
areas of the country varies over a wide range (from 9 to 264 mg). The dynamics of ascorbic acid
in fruits and leaves is identical, and fully ripe fruits always have the most amount of it. The
concentration of ascorbic acid usually changes in parallel with the sugar content in fruits. Rose
hips contain an average of 650 mg% vitamin C. In dried rose hips, vitamin C is almost not
destroyed, since rose hips practically do not contain the enzyme ascorbic oxidase, which oxidizes
and destroys vitamin C during storage, drying, etc. processing methods.

The fruits of hibiscus and rose hips were thoroughly washed, sorted (the rose hips were
separated from the seeds) and dried at a temperature of 45-50 °C in an electric air dryer. After
drying, the fruits were crushed to particles 1.5-2.0 mm in size and sifted through a sieve with fine
holes (2.0 mm). For these food additives, organoleptic indicators that allow them to be identified
and well-defined antioxidant properties are very important [19, 20]. The hibiscus supplement was
a dark beet color; with a grainy consistency; pronounced odor, characteristic of dried hibiscus
fruits; the taste is sour. The dietary supplement from rose hips had a red-brown color; grainy
consistency; smell characteristic of dried rose hips; the taste is slightly sour. The results of
determining the functional properties of additives are given in Table. 4.

The results shown in table. 4 show that the content of vitamin C in the dietary supplement
from rose hips is 2.1 times higher than in the supplement from hibiscus fruits. The content of
flavonoids in the hibiscus supplement is 3.3 times higher than in the rose hip supplement. The
research results showed that the hibiscus supplement had a pronounced antioxidant activity -
32.44 (g rutin/ 100 g cont.); the antioxidant activity of the rosehip supplement was slightly lower
—19.32 (g rutin/ 100 g cont.).

Table 4.
Vitamin C Total flavonoid content | Antioxidant activity,
Additive name content in mg% | (mg catechin/100 g cont.)| (g rutin/100 g cont.)
From hibiscus 132 410 32,44
From rosehips 275 124 19,32

Blending of tea and herbal food additives was carried out by mixing with intensive stirring.
Three samples of “Azerchay” tea with rosehip additives were made in the tea/additive ratio:
sample No. 7 (90/10); sample No. 8 (80:20) and sample No. 9 (75:25); three tea samples

“Lankaran 100 qr” with the addition of hibiscus fruits in the tea/additive ratio: sample No. 10
(90/10); sample No. 11 (80/20) and sample No. 12 (75/25). According to the tasting data, sample
No. 9 and sample No. 10 were recognized as the best. The infusion of sample No. 9 has a pleasant
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aroma of rose hips, a balanced taste, a reddish tint, and sample No. 10 has a tea aroma with a light
fruity aroma, the taste is balanced, the infusion is dull, light reddish-violet hue. The work
determined indicators characterizing the functional properties of prototypes. The results are
shown in table 5.

As can be seen from the data given in table 5, the introduction of additives from hibiscus and
rose hips led to a decrease in the content of tannin and caffeine. The introduction of an additive
from rose hips increased the vitamin C content in the test sample by 2.4 times, and the addition of
hibiscus — by 1.2 times. In the test samples, the content of vitamin P and antioxidant activity also
increased significantly. In sample No. 9, the vitamin P content increased by 2.25 times,
antioxidant content by 2.3 times; the total content of flavonoids is 1.97 times. In sample No. 10,
the content of vitamin P increased by 2.17 times, antioxidant activity — by 2.38 times; the total
content of flavonoids is 1.36 times.

Analysis of the studies conducted showed that:

— the addition of hibiscus and rosehip additives significantly increases the content of vitamins
C, P, total flavonoid content, and antioxidant activity in tea samples;

— low-grade teas with a low content of functional ingredients can be recommended to be used
as a basis for creating functional drinks based on the use of additives from plant raw materials:
chokeberry and rose hips.

Table 5.
. Characteristics of tea
Additive name O N 10
Mass fraction of tannin,% 8,54 10,25
Mass fraction of vitamin C, mg% 154 104
Mass fraction of vitamin P, mg% 7,2 21,3
Total flavonoid content mg% 67 98
Antioxidant activity, (g rutin/100 g product) 12,4 16,2
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XULASO

Miislliflor gara caya tobii bitki monsali olavolor olavo etmoklo funksional ickilor hazirlamaq
imkanini aragdiriblar. Onlar tanin, kofein, vitamin C vo P vo antioksidant aktivlik kimi keyfiyyot
va xiisusiyyatlorindoki doyisikliklori qiymatlondirorak, dord forgli ¢ay niimunasi iizorinds tocriiba
apariblar. Funksional bir olavs olaraq, onlar miivafiq bitkilorden alds edilon hibiskus vo qizilgiil
tozlarindan istifado edilmisdir. Todqiqat gostorir ki, hibiskus tozu antioksidant faaliyyatini
ohomiyyatli doracods artirib, itburnu ilo miiqayisade 1,68 dofs yiiksokdir. Lakin qizilgiil C
vitaminini hibiskusdan daha ¢ox, miivafiq olaraq 275 mq% vo 128 mq% artirdi. Homginin,
hibiskus olavasindoki timumi flavonoid torkibi 100 g-da 410 mq katexin toskil edir: bu,
quzilgiilden 3,3 dofo yiiksokdir. Cay1 bitki moangali alavalorlo garigdirmagq ii¢ilin giiclii qarigdirma
iisulundan istifado edilmisdir. “Azorcay” cayinin iki niimunasi qizilgil, “Berqa” caymin iki
niimunasi iso hibiskus olavelori ilo garigdirilib. Itburnu olave edildikde sinaq niimunasinds C
vitamininin miqdar1 63%-don 154 mq%-9, hibiskusun slavo edilmosi iso 86%-don 104 mq-a
yiiksolmisdir. Itburnu olave edildikdo, P vitamininin torkibi 2,25 dafa, hibiskus olavasi ilo ise 2,17
dofo artmisdir.

Acar sozlar: icki, cay, keyfiyyatin qiymatlondirilmasi, hibiskus, itburnu, funksional xassalori.
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ABCTPAKT

ABTOpBI HUCCIIEIOBAJIM BO3MOXHOCTb TPUTOTOBJIEHUS (PYHKIIMOHAJIBHBIX HAMUTKOB IyTEM
no0aBieHUsl B YEpHBIM Yail HaTypaJbHBIX J00ABOK PACTHTEIBHOIO MPOUCXOXIeHHUs. OHH
MIPOBEJN HKCIIEPUMEHT Ha YEeThIPEX pa3IMuHbIX 00pa3liax yas, Ol[eHUBas U3MEHEHHUS UX KayecTBa
U CBOWCTB, TAaKUX KaK TaHWH, KopeunH, ButaMuHbl C 1 P, a Taxke aHTHOKCUJJAaHTHYIO aKTHBHOCTb.
B kauectBe (yHKIHMOHaATBHON M00aBKH HCHOJB30BAIMCh MOPOIIKH T'MOMCKyca W IIUIMOBHUKA,
IIOJIyYEHHBbIE U3 COOTBETCTBYIOIUX pacTeHui. MccinenoBaHue IOKa3bIBaeT, 4YTO IOPOILOK
ruOrcKyca 3HAYUTEIbHO MOBBIIIAET AaHTHOKCHIAHTHYIO aKTHUBHOCTh: B 1,68 pasa Bbllle, uyeM y
mUMoBHUKA. HO IMNOBHUK yBeNIWYMBaeT cojepxanue ButamuHa C 0oJblie, yeM ruOHucKycC, Ha
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275 mr% u 128 mr% cootBercTBeHHO. Takxke olrmiee coaepkanue (IaBOHOMIOB B J00aBKe
rubuckyca cocrapiusieT 410 mr katexunoB Ha 100 r: uro B 3,3 pasa BbllIe, 4eM B MUMOBHUKE. JlJis
CMEIINBAHUS Yasi C TPABAHBIMU 100aBKaMU UCIOIb30BAJICS METO/ SHEPTUYHOIO IepeMelInBaHusl.
JlBa oOpasma uas «Asepduaii» ObUTM CMEIIaHBI ¢ JT0OaBKaMHU IIMIIOBHHMKA, a ABa oOpasima yas
«bepra» - ¢ nobaBkamu ruduckyca. [Ipu noGaBneHUM MIMMOBHUKA colep:kaHue BuTamuHa C B
ucciegyeMoM obpasue yBenuaupanoch ¢ 63% no 154 mr%, a npu no6aBiaeHun ruduckKyca — C
86% no 104 wmr. [Ipu noGaBieHWH MMIOBHUKA COJAEpX)aHWE BUTaMuHA P yBenwumiiocs B 2,25
pasa, a mpu no6aBieHuu ruducKyca - B 2,17 pasa.

KutoueBble cji0Ba: HAUTOK, Yail, OI[EHKA KayecTBa, THOMCKYC, IIUITOBHUK, (YHKIIMOHATIbHBIE
CBOMCTBA.
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