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Abstract: In vitro methods have environmental advantages of
preparing bio additives as harmful chemicals such as fertilizers,
herbicides, pesticides are used. In addition, obtaining biomass
does not depend on seasonality and a long growing season. I n this
series of experiments, an accelerated method for obtaining a
sterile alfalfa culture was developed by adding 1% potassium
humate to the explant culture. From 4 varieties of alfalfa, 3 cell
lines were selected, characterized by heterogeneity of callus
tissues. 1 - line morphogenic structures; 2 - line - without
meristematic foci and brown and dark brown in color, which were
not further differentiated; 3- line forming polymerogenic tissues.
In addition, it was possible to induce denser tissues from loose
callus by passaging on the Risting medium in the Ray khan
variety. Structured tissues with meristematic foci induced on
Risting medium were lyophilized and the dried biomass was
prepared for further biochemical analyses. Thus, we have
optimized the conditions for obtaining biomass from alfalfa
culture and carried out the selection of cell lines, and we assume
that callus lines, upon receipt of positive biochemical analyzes,
can be used as feed additives.
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I. INTRODUCTION

Alfalfa is a leading forage crop and one of the best

sources of protein that is widely cultivated worldwide.
Alfafa has been used in the pharmaceutical, cosmetic and
food industries since ancient times, and it is known that
afafa culture occupies a worthy place in the list of the
Council of Europe as a source of natural food spices. Alfalfa
is rich in easily digestible protein and minerals, as well as
vitamins and dietary fiber.

In addition, the amino acid composition of afalfa
concentrate obtained after the production of the food additive
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"Alfafa Complex" is being studied, where the rich
composition of the necessary complex of amino acids,
minerals and proteins has been confirmed by classical and
spectral methods [1].

The area of afalfacultivation is about 32 million hectares
worldwide and is increasing with the development of the
livestock market. [2].

Alfafa has a high concentration of organic acids and
prevents harmful effects used in diets due to the protein's
ability to neutralize short-chain fatty acids, causing acid
damage and ulcers. Alfalfa can be used to combat acidotic
effects associated with high consumption, for example, in the
environment of the rectum of horses[3].

Because of alfalfaprotein being asource of "ideal” protein,
the plant is successfully commercialized in many countries of
the world [4].

Alfalfa leaf proteins are divided into two types: insoluble
green fraction rich in lipids, chlorophyll and carotenoids,
white fraction (soluble) contains 65% Ru Bis CO -
ribulose-1,5-diphosphate carboxylase/oxygenase [1].

Undoubtedly, the classical methods of obtaining
biologicaly active additives from alfalfa are still the leading
technologies in many countries of the world.

Plants produce a large number of secondary metabolites
and for their rapid production, cell and tissue culture can be
effectively used, which can serve as a source of biologically
active compounds [5].

It is aso very important that afafa is a source of
secondary metabolites, where saponins and flavonoids are of
particular importance [6].

Inonearticleit isdifficult to describe and cover the dataon
the merits of afalfa, which is rightly called the "queen” of
cultivated plants.

However, the spread and widespread cultivation of alfalfa
depends on climatic conditions [7].

Currently,  modern  breeding  widely  applies
biotechnological approaches based on in vitro cultivation of
plant cells.

The cellular biomass of plants can be fully used for food,
whereas only parts of the plant are used when growing on a
plantation. One of the advantages of using cell mass is the
absence of pigments and lignified structures in the biomass.
The advantage of cell cultureisthe exclusion of variouskinds
of ballast substances from the diet, aswell as the exclusion of
antibiotics, insecticides, herbicides and xenobiotics[8].

Also, the cell culture of Medicago sativa L. cells has
functional features that determine different sensitivity to the
action of abiotic stressors, which is expressed in different
levels of cell viability:
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high (85%) during hypothermia and low (25%) during
hypothermia. hyperosmotic action [9]. Genetic improvement
of alfalfa by biotechnology methods was carried out in early
works, where regeneration processes,

the specifics of the varietal response to cultivation
conditions, optimization of cultivation modes in in vitro
conditions, etc. were studied in detail.

Currently, the introduction of target genes, i.e, the
transformation of afafa and obtaining valuable traits of a
high-protein feed culture, are relevant. Researchers are
interested in the fact that alfalfa protein is equated with the
protein of mother's milk.

Thus, biotechnological methods make it possible to obtain
environmentally friendly products for the use of afalfa both
as afood additive and as a feed additive.

The purpose of this series of experiments is to use the
possibility of cell and tissue culture to create a dietary
supplement from alfalfa biomass (Medicago sativa L.).

Il. MATERIALSAND METHODS

The objects of research are 3 varieties of afafaRay khan,
Lazur Naya, Shortandinskaya 2, which zoned in Northern
Kazakhstan and 1 variety of afalfa — Orai, which zoned in
Southern Kazakhstan. The seeds of the varieties are shown in
fig. 1.

Cultivation of plant cellsin vitro was carried out according
to the generally accepted method (R. G. Buteyko, 1999; E.A.
Kalashnikovaet al., 2006) [10, 11].

Fig. 1. Seeds of Alfalfa Varieties used in Experiments: a)
Raykhan; b) Orai; c) L azurnaya; d) Shortandinskaya 2

The seeds were sterilized in 4 stages: Stage 1) The seeds
were stirred for 3-5 minutes in a soapy solution, then washed
3-5 times in distilled water; 2) Alfalfa seeds were kept in
potassium permanganate for 5's by rinsing with sterile
digtilled water; 3) The material under study was soaked in
70% ethyl alcohol for 10" and washed 5 times with distilled
water; 4) Sterilization of seeds in a solution of sodium
hypochlorite.

Then the studied material was incubated in a camera for
growing plants. For intensive plant growth, a 1% solution of
potassium humate was added.

After the appearance of 2-3 green afafa leaves, explants
were transplanted to MS medium with 2,4-D to form
defibrinated cells, and MS medium with modifications —
MSP + peptone, MS + yeast extract was also used. The callus
was sub cultivated on the Risting medium.

[Il. RESULT AND DISCUSSION

In our early research, the influence of various types of
explants on the induction of callus tissues — the first leaf,
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epicotyl, hypocotyl and the apex of the process, cotyledon
node, root crown of afalfa, etc. were studied. [12, 13].

Experimental studies were carried out according to the
scheme below [scheme-1].

Donor plant

Explant

seeds

Sterile culture
1% potassium humate

Callus
A 4 ;l; 1
s 3

[ Peptone ] [ Without additives ]
\ J

Yeast extract

Lyophilization

J——

Callus powder
-
Scheme 1 - Schemefor obtaining callus powder from

alfalfain in vitro condition

Detailed experiments were carried out to study the
regeneration potential of afafa, for example, the highest
average number of regenerated shoots per explant was 6.33 -
8.5 seedlings per explant after explants of cotyledon nodes
were treated with BAP 0.40 mg/l, TDZ 0.55 mg/I [14, 15].

Asaresult of our research, we found that with the addition
of 1% potassium humate, compared with an agqueous sol ution
and a hormone-free MS medium, the intensity of the
appearance of alfalfaseedlingsissevera orders of magnitude
higher (Fig. 2).

Fig. 2. Germination of Alfalfa Seeds: a) in an Aqueous
Solution; b) 1% Potassium Humate Solution

The next stage of the work is the production of a large
amount of cell mass to obtain bio additives from alfalfa and
the use of nutrient media with various additives, as well as
increasing the morphogenic potential of the callus mass.

Callus tissues are often watered, unstructured and have a
low ability to form cambial tissues, since conducting bundles
are not formed sufficiently. At the sametime, calluscellslose
their ability to structure, which ultimately leadsto a complete
loss of morphogenic potential.
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The probability that the protein content of such tissues will
decrease is very high. Therefore, it is necessary to induce
morphogenic cells with a well-developed cambial layer and
conducting bundles.

Tablel. Morphogenic Ability of Alfalfa Varieties

Varieties of Callus genesis, % on Morphogenic potential on
dfafa MS medium, loose the Risting medium, %
Raykhan 431 57 87
Orai 29,8 32,6 -
Lazurnaya 45 9,6 12

To increase the morphogenic potential of the selected
varieties, callus tissues were sub cultivated on a Risting
medium. When passion Ing loose calluses, the formation of
morphogenic tissues in the Ray khan seeds on the Risting
medium was 87% (Fig.3). In addition, in the Ray khan and
Lazur Naya varieties, polyembryonies was induced on the
Risting medium. Unfortunately, due to the high infectability
of seeds of the Orai variety, significant results were not
ogai ned.

Fig. 3. Sub cultivation and morphogenesisin alfalfa tissue
culture: a) the beginning of structuring and growth; b)
100% regeneration; c) intensive growth of the Ray khan
variety

Starting from third and fourth passages 3 lines were
selected: The first line is characterized by a high yield of
morphogenic structures, The second line is without
pronounced meristematic foci and brown in color, then these
cell masses do not passto secondary differentiation; Thethird
lineis formation of polymerogenic tissues (Fig.4).

s~  —

Fig. 4. Formation of heterogeneous callus and bipolar
embryogenic tissuesin vitro culture (Medicago sativaL.)

One of the important points of preparation of the
supplement is to increase the protein qualities of afafa
calluses so that the drug is not inferior to the traditional green
mass of alfalfa. The next stage of experimental research isthe
enrichment of the nutrient medium with protein components.
Fig. 5 shows the results of these experiments, where it can be
seen that the callus-forming ability of alfalfa culture with the
addition of peptone and yeast extract decreases equally in the
two tested varieties, but the positive point isthat the ability to
callus genesisis preserved.
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ORayhan

B Ori control
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Fig. 5. Callus-Forming Ability of Alfalfa Cultureon Ms
Medium with Additives

Further, all types of callus tissues induced on modified
media are lyophilized, and the dried biomass is prepared for
further biochemical analyses, the biomass of three lines is
shown infig. 6.

Fig. 6. CallusLines After Lyophilization From 3 Selected
AlfalfaLines

Thus, the possibilities of preparing a dietary supplement in
cell and tissue culture have been determined, the main
advantage of which isthe absence of the need to grow afafa
on aplantation. In addition, alfalfaleaves are known to cause
bloating in the gastrointestinal tract. When using other
methods of preparing biological products and bio additives,
there is a danger of excessive consumption of preservatives,
dyes and flavors.

IV. CONCLUSION

The results of our experimenta studies show the possibilities
of using cell and tissue culture for the production of bio
additives. Dueto the fact that alfafais becoming widespread
as an active additive in the food industry and in animal feed,
it is necessary to use cost-effective and environmentally
efficient methods. When inducing cell mass in in vitro
culture, no harmful chemicals are used - fertilizers,
herbicides, pesticides, etc. The reduction of the above
substances and the improvement of environmental indicators
is the most important task of using biotechnol ogical methods
in crop production.
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