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Abstract
The northern regions of Kazakhstan,
including the Pavlodar region, are distinguished
by rich and diverse nature,
floodplain, steppe and forest landscapes. More
than 500 species of wild higher plants grow in
our region, and many of them can be used as
food. However, the problem of using regional
wild plants for food has not yet been sufficiently
studied.

However, plants serve not only as a direct
source of food, but also as technological raw
materials for processing traditional food
products to obtain original taste qualities and
maximum benefit. With the help of wild plants,
it is possible to solve many everyday problems
— both at home and in the field conditions, not
only without a food store, but also without a
hardware store. In addition, plants can provide
for lovers of artistic creativity such an amount
of decorative materials that it is impossible to
find in specialized stores.

The novelty of the results obtained consists
in identifying the possibilities of using dozens
of common wild plants of the Pavlodar region
for food purposes, and some species are offered
as raw materials for cooking, as well as in food
processing technologies for the first time.

The practical significance of the results
obtained will make it possible to use the

combining

data obtained by food technologists, tourism
instructors and school leaders for guides, as
well as all nature lovers who want to diversify
their menu with unusual products from wild
plants.

Keywords: technology, wild plants, region,
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Introduction. 7ilia cordata is an
introduced plant in the Pavlodar region and
adjacent regions of Kazakhstan. Flowers
are a well-known medicinal raw material,
which is used in folk medicine for colds
and in the handbook of medicines by M.
Mashkovsky as an antispasmodic and
soothing agent.

The heart-leaved Tilia cordata is a large
deciduous tree. The family Tiliaceae. The
height of the plant is up to 25 cm . The
trunk is slender, the crown is wide. Young
trees have olive or red-brown bark, older
trees have a darker color. The leaves are
alternate, without stipules, heart-shaped,
with a finely sawed edge and a whole leaf
blade. Blooms in June-July. The flowers
are fragrant, pale yellow, collected in half-
cones. Near the flowers there are filmy bract
leaves (bracts). The fruit is a nut, ripening
in August-September.

Heart-leaved Tilia cordata in many
regions of Kazakhstan (both northern and
southern) is an introduced, but successfully
established plant: trees live for many
decades, often propagated by seeds or
shoots. As an acclimatized plant, linden
is widespread in artificial plantings and is
characterized by durability.

Tilia cordata both now and in the past
was distinguished by extensive economic
use. Bast (bast) is used for washcloths,
before for the manufacture of bast
shoes (and now they are trying to revive
weaving from bast for the manufacture of
hygienic natural summer shoes). Baskets
and tuesas are woven from lime bast for
various household purposes, collecting
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mushrooms and berries, and simply as an
original souvenir. Lime brooms are no less
useful than birch brooms and are popular
with fans of the Russian bath. An infusion
of lime color washes the face to give the
skin elasticity. Tilia cordata wood is soft,
and therefore it is an excellent ornamental
material, especially for wood carving.

In the handbook of medicines by M.
Mashkovsky, lime blossom appears as a
spasmalyst of plant origin [3]. Flowers
collected during flowering with bract leaves
containing essential oils, tannins, mucus,
flavone glycoside) are used as a decoction
as an antispasmodic and diaphoretic agent.

Materials and methods. Pavlodar
region is located within the steppe zone
in the northeastern part of the Republic of
Kazakhstan. The region is bordered on the
north by the Omsk Region, on the northeast
by the Novosibirsk Region, on the east by
the Altai Territory of the Russian Federation,
on the south by the East Kazakhstan and
Karaganda regions, on the west by the
Akmola and North Kazakhstan regions of
the Republic of Kazakhstan. Most of the
territory lies in the subzone of the kovylno-
tipchak steppes on dark chestnut and
chestnut soils. There are flood meadows in
the Irtysh Valley. Pine-birch forest grows in
the mountains of Bayanaul, there are many
picturesque lakes (Zhasybai, Toraigyr,
Sabyndykol, etc.). There are large deposits
of coal, non-ferrous and rare metals, table
salt, and building materials in the bowels of
the Pavlodar region. The Irtysh River flows
through the region with a length of 500 km
within the region, the Irtysh-Karaganda
canal with a length of 458 km has been
built.

The northern regions of Kazakhstan,
including the Pavlodar region, are
distinguished by a rich and diverse nature,
despite the poor wooded area of the region,
its systematic composition of flora is
characterized by a significant diversity
of vegetation. The forests of the region
are divided into floodplain, forest-steppe,

mountain and ribbon lands. The main role
in tree and shrub plantations, especially
on the territory of settlements, is played
by cultural and introduced species of trees
and shrubs, mainly with valuable economic
properties.

Unfortunately, many local trees and
shrubs are not used in green construction.
Therefore, the study of the dendroflora of
the Pavlodar region in order to introduce
promising local species into the culture,
their use for landscaping is very important,
since the species of wild plants are
most adapted to local soil and climatic
conditions. Many wild plant species are
medicinal, highly decorative, honey and
food, which makes them very attractive
for landscaping settlements in our region
and can be used in landscape architecture
of the northern part of Kazakhstan, which
will increase production efficiency and
economic benefits from green construction.

The formation of wild vegetation and
its spatial differentiation is most influenced
by climatic features. The entire Pavlodar
region is located in the steppe zone.
Regional climatic factors on the territory
of the region depend on latitudinal changes
in the distribution of heat and moisture that
occur when vegetation cover changes at the
zonal and zonal levels. On the territory of
the region, wild plants are formed mainly
in intrazonal conditions: on the floodplain
of the Irtysh River, in the plains of the
Bayanaul district, in the plains of medium-
arid zones and in the pine forests of the
Shaldai shallow relief-on sandy soils.

The climate of the region is estimated as
sharply continental. In winter, the weather
is frosty (drops below -25 °C) with a wind
ofless than 5 m/s. In some years, there was a
decrease in temperature to -49 °C. Summer
is hot, the average monthly temperature in
July 1s 20-22 ° C, in the daytime it reaches
26-28 ° C, with a wind speed of more than
6 m/s.

The average annual precipitation is 200-
300 mm, in some years up to 350 mm, the
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main amount falls in the summer in the form
of intense precipitation. Stable snow cover
lasts for 135-145 days. An insignificant
level of snow cover, the maximum height
of which does not exceed 20-25 cm, in
combination with severe frosts leads to
deep (up to 2-3 m) freezing of the soil.

The authors of the article proposed
using dry ground flowers with Tilia cordata
bracts for milk fermentation and obtaining
a sweet fermented milk drink which are
added to whole milk in a mass fraction of
3-5%, followed by heating to a boil. After
cooling, a finely dispersed cottage cheese
with a sweet taste is formed which is not
susceptible to microbial spoilage at room
temperature for 7-10 days. When whole
milk is frozen, it is possible to heat a dry
linden color (without grinding) in milk to a
boil, followed by straining of vegetable raw
materials through a sieve with 0.5-1 mm
mesh. In the future the product can be used
as a sweet-tasting drink with a long shelf
life or to separate casein from whey and use
the curd mass for eating and making cheese
products [1].

When searching for vegetable raw
materials suitable for milk fermentation,
the authors set the task of expanding the
arsenal of vegetable raw materials for
whole milk fermentation. To solve this
problem, it was proposed to use dry ground
flowers with Tilia cordata bracts containing
the mucous flavone glycoside hesperidin.

The advantages of the technology
developed and patented by the authors are
as follows:

1) The possibility of whole milk
fermentation without the use of special
ferments and strains of microorganisms,
using available and harmless plant raw
materials.

2) The possibility of year-round
storage of vegetable raw materials with the
use of milk fermentation as needed.

3) Simplicity and ease of
implementation of the method in home,
field and production conditions.

4) Increasing the shelf life of the
obtained dairy products with coagulated
casein, preventing microbial spoilage
without additional cooling or the
introduction of preservatives, due to the
preservative and bactericidal properties of
the vegetable raw materials themselves.

5) Versatile health-improving effect
of vegetable raw materials: antiseptic,
antispasmodic, soothing, vasodilating,
diuretic, diaphoretic, blood thinning
(antiplatelet), as well as restorative and
regulating metabolic processes (due to the
content of vitamins and other biologically
active substances).

6) Increasing the nutritional value
of the product and the degree of its
assimilation for people of different ages
(improving the absorption of coagulated
casein, emulsifying milk fats, increasing
the absorption of monomers in the intestine
due to saponins of vegetable raw materials).

7) The possibility of obtaining sweet
varieties of cottage cheese and drinks with
coagulated casein (without sour taste).

Results. The test results of the method
of milk fermentation using dry linden color,
production and storage of products were as
follows.

Example 1. Homemade fresh milk
purchased on the market was brought to
a boil by adding Tilia flowers in a mass
fraction of 5-6%. After cooling, fine
colloids of casein formed in the milk, the
resulting drink resembled young kefir or
acidophilic milk, but its taste was sweet
(organoleptically much sweeter than whole
milk). Large plant particles (lime flowers
with bract leaves) were removed by filtering
the liquid through a metal sieve with a
cell size of about 1 mm. After settling for
several hours, the liquid began to separate
into whey and curd mass, both had a sweet
taste, without acid. When shaken, the liquid
again acquired a homogeneous consistency.
Cottage cheese and drink were stored at
room temperature for a week. During this
time, the taste of the products has not
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changed, there were no signs of microbial
spoilage. The first experiment ended with
the fact that the resulting dairy product was
drunk by a cat (the taste was not repulsive
for the animal, long-term storage did not
affect the quality of the product).

Example 2. Several samples of ultra-
pasteurized and melted milk produced by
different companies were brought to a boil
in the presence of linden flowers crushed to
a dusty state (collected and dried together
with bract leaves) in a mass fraction of
4-5%. It turned out to be a sweet thick
drink with finely dispersed casein particles
evenly distributed in the liquid. Under the
MBC-10 microscope, small particles of
casein were detected at a magnification of
2*8. Further observations showed that in
samples of pasteurized milk, the settling of
cottage cheese occurs slowly, over several
hours (sometimes more than a day). The
products were stored at room temperature
for 7-10 days, then were fed to animals.

Example 3. Bicarbonate of soda (sodium
bicarbonate) was added to fresh milk in a
mass fraction of 2-3% to reduce acidity. Part
of the milk was left at room temperature in
an open container, the other part was heated
to a boil with the addition of crushed lime
color in an amount of 5% of the total mass
of the liquid. Milk with soda, without the
addition of vegetable raw materials, did not
sour for 3 days. Heating with the addition
of lime color led to the production of a
thick drink, with finely dispersed, evenly
distributed colloids of casein, a sweet taste,
behind which there was no taste of added
soda. After a week of storing both batches
of milk at room temperature, yogurt with
the addition of soda on top began to be
covered with mold fungi, and no signs of
microbial spoilage were found in the drink
with the addition of lime (curd particles
separated from the whey without stirring
the product).

Example 4. Concentrated milk
"Shadrinsky" (with a mass fraction of
protein 6.0%, carbohydrates 9.4%, fat —

7.1%), sterilized, made without the use
of preservatives, in sealed packaging
(TU 9277-024-13605199), was heated to
a boil with the addition of crushed lime
color in a mass fraction of 5-6%. It turned
out to be a thick sweet drink with finely
dispersed coagulated casein, slightly slimy
consistency. Within 2-3 days, the drink
was suitable for adding to tea, giving it a
special taste and aroma. At the same time,
elderly and middle-aged people who could
not tolerate whole milk noted the absence
of a negative effect on the gastrointestinal
tract. Then a sweet curd mass separated
from the liquid, which was stored at room
temperature without signs of microbial
spoilage for two weeks.

Discussion. The proposed method of
milk fermentation using the proposed
vegetable raw materials is as follows. Dry
ground flowers with 7ilia cordata bracts are
added to whole milk in a mass fraction of
3-6%, followed by heating to a boil. After
cooling a finely dispersed cottage cheese
with a sweet taste is formed, which is not
susceptible to microbial spoilage at room
temperature for 7-10 days. When whole
milk is frozen, it is possible to heat a dry
lime color (without grinding) in milk to
a boil, followed by straining of vegetable
raw materials through a sieve with 0.5-1
mm mesh.

In the future the product can be used as
a drink (acidophilic milk substitute) with
a sweet taste, with a long shelf life, or to
separate casein from whey and use the curd
mass for consumption (direct consumption)
and the manufacture of cheese products.

There is information in the literature
that the rennet enzyme that ferments
milk is contained not only in the rennet
of ruminants, but also in many plants [2].
Rapid fermentation of milk was revealed
for the juice of the Galium verum, which
found application in cheese making.

Empirically, it is possible to find plants
that contain such enzymes, as well as
other factors that cause the coagulation of
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caseinogen in whole milk (for example,
organic acids, tannins, flavonoids).

Tilia cordata flowers as a raw material
for milk protein coagulation were found
by us empirically, supported by numerous
experiments with milk and whole milk
products, as well as analysis of known
data on the chemical composition and
biologically active substances of the plant
raw materials used.

Tilia flowers contain essential oils
(0.05%), tannins, mucus, wax, sugars,
carotene, vitamin C, glycoside hesperidin,
saponins, leaves and bract leaves contain
phytoncides [3-5]. The aroma of Tilia
essential oil is due to the alcohol content
of farnesol, the bracts contain mucus and
tannins, the fruits contain fatty oil (up to
59%) [6].

The factors of long-term preservation of
the resulting drink and curd product, based
on known information about the chemical
composition of vegetable raw materials,
may be as follows.

Mucous substances and saponins with
surface-active properties contribute to
the preservation of the suspended state
of coagulated casein colloids, which
determines the optimal consistency and
aesthetics of the appearance of the resulting
drink.

The sugars contained in the nectar give
the drink a sweeter taste compared to whole
milk and most fermented beverages.

The increase in the nutritional value
of the product and the degree of its
assimilation by people of different ages is
due to the following factors.

1. Purified casein is well absorbed by
people of any age, including the middle
and elderly, when the natural mechanisms
of coagulation of caseinogen from whole
milk products are already disrupted.

2. Thanks to saponins an improvement
in the permeability of the intestinal
epithelium and the absorption of substances
in the gastrointestinal tract is achieved
[8], due to which the completeness

of assimilation of food increases, the
absorption of vitamins, trace elements,
drugs improves (which can be used for the
speed and completeness of assimilation of
medicines for oral use).

3. Emulsification of fats with saponins
[9] and more - their digestion by pancreatic
juice lipase promotes better absorption of
fat-soluble vitamins (A, D, E, K), which
are antagonists of thyroid hormones and
reduce the intensity of redox (catabolic)
processes, allowing exhausted people to
gain weight [10].

4. The amount of easily digestible
carbohydrates increases due to the nectar
contained in the Tilia flowers.

Conclusion. In addition, the authors
tested the use of lime leaves to increase the
safety of soups, broths and other hot dishes
without using a refrigerator. The addition
of several linden leaves (3-7 per 1 liter of
hot liquid dish) made it possible to preserve
meat, fish and vegetable broths at room
temperature and even in the summer heat
for at least 2-3 days. Then this method was
used to store wet feeds (bags) for animals
— in small kennels of dog breeding and in
private farms for poultry.
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Tilia cordata npakmuxanvlK K0J10aHbLIYbL

AHoamna
Kazakemannvly — conmycmix — obnvicma-
pol,  couwbly  Qwinde Ilagnooap  obnvicel
AHCAUBLIMANBIK,  OANANBIK — JHCIHE  OPMAHObL

aanowagpmmapovl  Oipikmipemin 6ail  dcoHe
anyan mypai mabuzameiMer epexuienenedi.
OHipimizoe scabaiivl duix ecimoikmepoiy 500-
den acmam mypi ecedi, onapoblly KONWINIeTH
asvlk peminde naudaranyea 6onaovl. [ecen-
MeH, auMaKmolK xcabaiivl OCiMOIKmepoi a3vlk-
mynikKe nanoaiany maceneci aii Hcemriniikmi
3epPMMmeiMezeH.

Jlecernmen, ecimoikmep mazamHoly
mikeneu K3l peminoe aHa emec, COHbIMEH
Kamap O0acmypii maeam 6eHiMOepiH 6HOeyOiH
MEXHONOSUSNILIK WUKIZambl peminde Kbizmem
emeoi - epexute 0aMOIK Kacuemmep MeH MAaK-
CUMATIObL  APMBIKUBLIBIKMAPObL anaosl. Ka-
Oatibl  OCIMOIKmMepOily KomeziMen KonmeeeH
KyHOenikmi macenenepoi ueutyee 601a0vl -
yiioe Oe, dKCneOUYUsIbIK 0Ald HCALOAULIHOA
oa, aszvlK-Myaikmi Convimen
Kamap, ocimOikmep 6Hep  2VeCKOULApbIH
MAMAHOAHOBIPLLIZAH OyKendepoe maba ai-
MAimolH KONmMe2eH KOJNOHep Mamepuaioapbl-
MeH Kammamacel3 eme anaovl. An osrcadaiivl
ociMOiKmep  mypanvl  bLIbLMU-KOIOAHOAbL

edHa emec.
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Manimemmepoi oKy ypoicihe eHeize OMmbIpbin,
bonawakma enimizoiy  «HCAcbll IKOHOMUKA-
CbIHY KYPYUlbled AUHAIAMbIH Kpeamueni ou-
AAUMbIH MAMAHObL Mapouenell aiamol3.

3epmmey b6apuicbinoa Keneci HCYMule 2Uno-
meszanapuvl an2a mapmoliobl. eeep JHCepeiniKmi
arcabativl ocimMOikmep ymuimMovl NAUOANAHbLI-
ca, OHOA KenmezeH 6CIMOIK MAeaMOaApbiH
ecicmikme armacmoipyea 601a0wl, dal 6CiMOIK
MaAmepuanidapbIHbly Keuoip mypiepin
HAPLIKMbIK  Macumabma natoaiany yulin
nepcnexmuemi 0en canayaa 601aob.

Anvinzan Homudicenepoiy dcananviewvl llas-
100ap 0OIBICLIHOAELI OHOARAH KeH MAPAean

arcadaiivl ecimoikmepoin a3bIK-MYiK
MmakcamolHoa —nauoanamy — MyMKIHOIKmMepin
anvikmayoa, an Keubip mypiepi mamax

oauvbinoayea wuKizam peminoe YCblHbLIYOd,
COHOQU-aK, Ma2amoblK 6HOey MeXHON02UsNA-
PBIHOA an2aul pem YCbIHbLIYOd. .

Anvinean  Homudicenepoiy  NPAKMUKANbIK
MAHBIZ0BLILIZEL  A3BIK-M YK
pbl, MYpusM  HYCKayulbliapbvl
men  oicemexwinepi  an2an  manimemmepoi
euomepee, COHOAU-ax 63 Ma3IpiH Jicabativl
ecimoikmepoen epexuie OHIMOepMeH a3ipaeHyoi
Kanaumoln 6apivlk madueam 2yecKourapvlna
nauoananyea MymMKiHoik bepeoi.

Kinmmi ce3dep: Texnonoeus, ocabaiivl
ecimoikmep, aumar, magamowlk OHiM, 0dPINIK
ecimoikmep, macin, aoic

mexHojioema-
IHCOHE MEK-

Ilpakmuueckoe npumenenue Tilia cordata

Annomauusn

Cegepuvie pecuonvt Kazaxcmana, 6 mom
yucne Ilagnooapckas obnacme, omaudarom-
¢ 6oeamoil u pazHooOPA3HOU NPUPoool, co-
yemaroujeli NOUMEHHble, CMenHvle U JecHble
aanowaghmel. B naweti oonacmu npouspacma-
tom ceviuie 500 81008 OUKOPACHYWUX 8bICULUX
pacmenutl, U MHO2UE U3 HUX MO2YM UCNONb30-

samwvcs kax nuwesvie. OOHaxo npodonema uc-
NONb30BAHUSL  PESUOHANLHBIX  OUKOPACTYUUX
pacmenuil 6 nuwy euje HedOCMAamouHo usyye-
Ha.

Pacmenus cnyscam ne moavko nenocpeo-
CMBEHHBIM UCTHOYHUKOM NUWYU, HO U MEXHOL0-
2UYecKUM colpbem 0/ nepepadomxu mpaou-
YUOHHBIX NULEBHIX NPOOYKMOB — C NOTYYEHUeM
OPUSUHATILHBIX BKYCOBBIX KAUeCm8 U MAaKCU-
ManvHol nonvsvl. C nOMOWbI0 OUKOPACMYUUX
PACMeEHUTl MOJICHO peuiums MHO2Uue Oblmosbie
npobremvl — KaK 6 OOMAWHUX, MAK U 8 IKC-
NeOUYUOHHO-NONEBbIX YCA0BUSX, 000UACH He
MOAbKO 6€e3 NpoO0BOTLCMEEHHO20, HO U 0e3
xozsicmgennoeo maeasunda. Ilpu ucciredosa-
HUU ObLIU 6bI0SUHYMBL Cledyiowue pabodue
2unomesvl: eciu payuoHaAIbHO UCHOTb308ANb
MecmHble QuKopacmywue pacmenus, mo 8
NONIEGHIX YCLOBUAX MOICHO 3AMEHUMb MHO2UE
pacmumenviuvle NPOOYKMbl NUMAHUS, d HEKO-
mopwvie UObl pACTNIUMENLHO2O CbIPbS PACCMO-
mpems KaK nepCcneKmusHvle 015 UCNONb308d-
HUSL 8@ PLIHOYHBIX MACUMAOAXx.

Hosusna nonyuennvix pezynvmamosg co-
cmoum 6 8blAGNIEHUU B03MONCHOCTEN UCHOb-
306aHUsL 0151 NUWEBLIX Yelell 0ecsimKo8 pac-
NPOCMPAHEHHBIX  OUKOPACTIYWUX ~ PACMEHUL
Tasnooapcroii obnacmu, npuvem Hekomopbvie
8UObI NPEONALAIOMCS KAK Cblpbe OJisl NPUso-
MOGLEHUsL NUWYU, A MAKNHCe 6 MEXHONOSUSX
nepepadomxu nuwesvlx nPoOyKmog nepabvie.

Ilpaxmuueckas 3HAUUMOCMb NOTYYEHHBIX
Pe3yIbmamos no38oaum UCnOIb306amsb NOy-
YeHHble OaHHbIEe MEXHOL02AMU NULYesOll NPo-
MBIUIEHHOCU, UHCIMPYKIMOPAMU NO MYPUMY
U PYKOBOOUMENAMU WKOI 01 2UO08, d MAKIICe
scemu TI0OUMenIMY NPupoosl, KOmopbsle 3axo-
MAM pazHooopa3Ums c60e MeHI0 HeODbLIYHBIMU
NnpoOYKmMamu u3 OUKOPACmMywux pacmeHutl.

Knioueewie cnoea: Texnonozcus, ouxopacmy-
wue pacmenus, pecuoH, NpooOyKm NUMaHus,
JleKapcmeentvie pacmeHust, CHOCo0, Memoo

Mamepuan nocmynun 6 pedakyuio
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