
Program name: BR10765062 “Development of technology to ensure the
preservation of the quality of agricultural raw materials and processed products in
order to reduce losses during various storage methods”

Relevance: Scientific  areas  for  processing  agricultural  raw materials  are
quite well developed in the world, but many high-tech processing enterprises are
developed in countries with high economic development. Despite the presence of a
sufficient raw material base, processing of agricultural products is underdeveloped
in Kazakhstan. Today, processing in Kazakhstan is characterized by the lack of an
integrated, resource-saving approach.

The technology of freeze drying or lyophilization is known internationally.
If  in  other  countries  this  technology is  widespread and familiar  in  many areas
(pharmaceuticals, food, applied biotechnology), then in Kazakhstan the technology
for the production of freeze-dried products for the needs of the food market is still
an innovation and belongs to innovation.

Currently  in  Kazakhstan  there  are  about  70  certified  farms  producing
organic raw materials, but there are no enterprises for processing and producing
organic  food  products.  In  addition,  a  system  of  requirements  (methods,
technologies, technological regulations, etc.) for the processing, transportation and
storage  of  organic  products,  taking  into  account  the  physical  and  chemical
characteristics of local raw materials, has not been developed.

The  program  is  aimed  at  solving  the  strategic  objectives  of  the  State
Program for the Development of the Agro-Industrial Complex of the Republic of
Kazakhstan for 2017-2021” dated July 12, 2018 No. 423, Message of the President
of the Republic of Kazakhstan N. Nazarbayev dated January 31, 2017 “The Third
Modernization of Kazakhstan: Global Competitiveness”, Message of the President
of  the  Republic  of  Kazakhstan  N.  Nazarbayev  dated  January  10,  2018  “New
development opportunities in the conditions of the fourth industrial revolution”,
Message  of  the  President  of  the  Republic  of  Kazakhstan  N.  Nazarbayev dated
October 5, 2018 “Growing the welfare of Kazakhstanis:  increasing income and
quality  of  life”,  Message  of  the  President  of  the  Republic  of  Kazakhstan  K
Tokayev dated September 2, 2019 “Constructive public dialogue is the basis of
stability and prosperity of Kazakhstan”, Message of the President of the Republic
of Kazakhstan K. Tokayev dated September 1, 2020 “Kazakhstan in a new reality.
Time for action”, Resolution of the Government of the Republic of Kazakhstan
“On approval of the State Program “Digital Kazakhstan” dated December 12, 2017
No. 827, to increase the competitiveness of the industry, move Kazakhstan away
from a commodity-based economy, and develop the export potential of domestic
processed products.

Target: Development of innovative technologies for processing and storage
of crop and livestock products

Expected results:



Upon completion of the program:
A technology for freeze-dried honey with a long shelf life will be developed.
Technologies for freeze-drying berries (strawberries, raspberries, currants, sea

buckthorn, blueberries) with a long shelf life will be developed.
Technologies  for  storing fruits  and grapes of  domestically  selected  varieties

will be developed in order to obtain organic products.
2 seminars and round tables will be held, at least 4 articles will be published in

peer-reviewed  foreign  scientific  publications  with  a  non-zero  impact  factor,  3
articles  in  peer-reviewed  foreign  scientific  publications  indexed  in  the  Science
Citation  Index  Expanded  database  of  the  Web  of  Science  and  (or)  having  a
percentile in CiteScore in the Scopus database at least 30 (thirty) and at least 25
publications in foreign and domestic publications recommended by KOKSON, 1
monograph  in  a  Kazakh  publishing  house,  3  patent  applications  have  been
submitted to the Kazakh Patent Office, of which at least 2 patents will be obtained.

3 pilot industrial testing will be carried out, and calculations of the economic
efficiency of new technologies will be carried out.

8 master's students and 2 PhD doctoral students will be involved, and it is also
planned  to  improve  the  qualifications  of  young  scientists  in  leading  foreign
scientific centers of at least 3 people per year.

Results obtained in 2021:
A  comprehensive  assessment  of  the  thermodynamic  and  rheological

characteristics of honey showed that humidity and temperature affect the viscosity
of honey. It has been established that with increasing humidity for all varieties of
honey, the viscosity decreases; when heated above 350C, the viscosity of honey
decreases, and also all varieties of honey in terms of water activity are classified as
products with low humidity; out of 3 varieties of honey, the low indicator of water
activity in sunflower honey (0 .4010), and high - in linden honey (0.5400 units).

It has been established that to achieve high quality dry honey powder, 80-
90% of the moisture content should be removed during the sublimation process. At
a temperature of minus 400C, more than 90% of the moisture in honey crystallizes,
and the maximum proportion of frozen moisture during the sublimation process is
observed at temperatures from minus 300C to minus 400C, depending on the types
of honey. The drying temperature is one of the essential drying factors. The drying
process  was  carried  out  at  a  temperature  of  40°C,  since  increasing  the  drying
temperature above 40°C can lead to a decrease in the quality of the product.

The optimal thickness of the layer of strawberries and raspberries during
freezing, depending on the type and variety, is determined to be 2 cm thick, the
freezing temperature of weakly binding and free water in the berry is -40 and -
500C.  For  further  research,  raspberries  of  the  “Raspberry  Ridge”  variety  and
strawberries of the “Albion” variety were selected.

For sea buckthorn and blueberry currants, the optimal thickness of the berry
layer is determined to be 0.5 cm, freezing temperature -40 and -500C. For further
experiments, varieties of blueberry “Darrow”, currant “Altaiskaya rannyaya” and
sea buckthorn “Jamovaya” were selected.

A  stationary  site  was  selected  at  the  Suzdaleva  farm  for  conducting



experiments. Stationary experiments to study the dynamics of the development of
raspberry diseases were carried out at the Zheksembieva farm, Nurgeldi farm in the
village of Turgen on the raspberry varieties Babie Leto and Polka. Experiments on
studying the dynamics of grape diseases and sampling of pests  and diseases of
grapes were carried out at Amangeldy LLP in the Turkestan region and the Teyfur
farm  in  the  Almaty  region.  In  stationary  plots,  apple  fruits  and  domestically
selected grape varieties and raspberries were selected in order to obtain organic
products.

During monitoring at a stationary site in the Suzdaleva farming enterprise,
13 types of pests and 8 types of diseases were identified. The main types of pests
and diseases that are of economic importance and influence the development of
diseases that appear during the storage period are: codling moth, several types of
leaf rollers, and scale insects. Among the diseases that pose a danger, the following
objects  are  noted:  rots  of  various  etiologies,  scab,  rust,  along  with  the  main
causative  agent  of  fruit  rot  (species  of  the  genus  Monilia)  during the  growing
period, other types of fungi from the genera Fusarium, Alternaria, Trichotecium,
Penicillium, Botrytis cause fruit spoilage.

The effect  of  5  new immunostimulants  on the preservation of  fruits  was
studied.  Biochemical,  organoleptic,  physicochemical  and  microbiological
characteristics of fresh berries, fruits and grapes were carried out under various
storage methods. Biochemical analysis of fruits was carried out during the period
of harvesting ripeness of apples, grapes and raspberries. The object used was local
selection of grape varieties Taifi Rozovy (standard), Muscat, Kyzyl Tan and apple
trees  of  domestic  varieties  Maksat  and  Voskhod,  as  well  as  raspberries  of  the
zoned varieties Babie Leto and Polka of autumn ripening.

Results obtained in 2022:
-1  technology  for  producing  drinks  with  honey  has  been  developedand

installedtheir shelf life;
-  optimal  parameters  for  freeze  drying  of  various  types  and  varieties  of

berries have been established:It has been established that in freeze-dried berries, as
the  storage  time  increases,  the  vitamin  C  content  decreases.  The  organoleptic
characteristics of freeze-dried berries after storage indicate that after the storage
time, the quality of the product changes slightly;

- 13 types of pests and 8 types of diseases were identified. The main types of
pests and diseases that are of economic importance and influence the development
of diseases that appear during the storage period are: codling moth, several types of
leaf rollers, and scale insects. Among the diseases that pose a danger, the following
objects are noted: rots of various etiologies, scab, drying diseases (cytosporosis
and black cancer), along with the main causative agent of fruit rot (species of the
genus Monilia) during the growing period, other types of fungi from the genera
Fusarium,  Alternaria  also  cause  fruit  spoilage  ,  Trichotecium,  Penicillium,
Botrytis.

- the effect of 4 selected immunostimulants on the preservation of fruits was
studied.  Biochemical,  organoleptic,  physicochemical  and  microbiological
characteristics of fresh berries, fruits and grapes were carried out under various



storage methods. Biochemical analysis of fruits was carried out during the period
of harvesting ripeness of apples, grapes and raspberries. The object used was local
selection  of  grape  varieties  Taifi  Rozoviy  (standard),  Karakoz,  Kyzyl  Tan and
apple trees of domestic varieties Maksat and Voskhod, as well as raspberries of the
Indian Leto variety of autumn ripening.

Results obtained in 2023:
-A study to determine the shelf life of honey drinks showed that the drinks

retain their organoleptic characteristics  and food safety for two months.  In this
regard, we have proposed the following storage conditions for honey drinks based
on vegetable and berry raw materials: shelf life at a temperature of +4C - 30 days,
and at +25C – 14 days;

- a technological process has been developed for freeze-drying bee honey at
an initial sample temperature of -40°C, the drying time is from 7 to 9 hours. As a
result,  freeze  drying  reduced  water  activity  by  28%,  which  made  honey
microbiologically more stable and eliminated the possibility of fermentation;

-technological instructions have been developed for the production of freeze-
dried honey with a long shelf life,  which is intended for direct consumption in
food, for use in the food and pharmaceutical industries;

- as a result  of sensory assessment, the optimal moisture content for black
currant and sea buckthorn berries was determined, which was 16.27% and 17.2%,
achieved at a shelf temperature of 50 ° C and a sublimation time of 20 hours;

- it was found that freeze-dried berries, with a drying process of 18 and 20
hours,  lost  an  insignificant  content  of  vitamins,  organic  acids  and  sugars.
Increasing the sublimation time of black currant and sea buckthorn berries to 22
hours significantly reduces the level of both organic acids and sugars in the berries;

- it has been established that the optimal parameters for freeze-drying black
currants and sea buckthorn are a shelf temperature of 50 ° C and a duration of the
sublimation process of 20 hours;

- technology developed  freeze-drying and production of high-quality berries
with a long shelf life;

- recommendations for freeze-drying and production of high-quality berries
have been developed;

- determined that the optimal storage temperature for most fruits and berries is
about  0°C,  and  the  relative  air  humidity  is  90-95%.  But  there  are  individual
characteristics in the storage mode of fruits of individual crops and even varieties.
Depending on the shelf life of fruits and berries and on storage conditions, certain
storage periods are established, under which the quality of the raw materials does
not change significantly;

- the content of basic elements of mineral nutrition has a significant impact on
the keeping quality and development of fruit diseases during storage. The longest
shelf life is characterized by batches of fruits containing calcium and an optimal
combination of sugars and dry substances. The best conditions for storing fruits are
low temperatures from 0 to 40C;



- in our experiments, great success was achieved in preserving the quality of
fruits;  the  longest  shelf  life  is  characterized  by  fruits  with  a  set  of  indicators,
including with an amount of ethylene of no more than 12.8 ppm;

-Monitoring and sampling of pests and diseases were carried out at fixed sites.
When  conducting  monitoring  at  a  stationary  site  in  the  Suzdaleva  farming
enterprise,  10 types of pests and 8 types of diseases were identified. The main
types of  pests  and diseases  that  are  of  economic importance  and influence  the
development  of  diseases  that  appear  during  storage  are:  apple  codling  moth,
Californian  scale  insect,  several  types  of  mites,  green  aphids,  etc.  Among the
diseases  that  pose  a  danger,  the  following  objects  are  noted:  rots  of  various
etiologies, scab, drying diseases (cytosporosis and black cancer), along with the
main causative agent of fruit  rot (species of the genus Monilia),  other types of
fungi from the genera Fusarium, Alternaria, Trichotecium, Penicillium, Botrytis
also cause fruit spoilage during the growing period;

-During storage, we will study the effect of 4 selected immunostimulants on
the  preservation  of  fruits.  Biochemical,  organoleptic,  physicochemical  and
microbiological characteristics of fresh berries, fruits and grapes were carried out.
Biochemical  analysis  of  fruits  was  carried  out  during the  period  of  harvesting
ripeness of apples, grapes and raspberries. The object used was local selection of
grape varieties Taifi Rozoviy (standard), Karakoz, Kyzyl Tan and apple trees of
domestic varieties Maksat and Voskhod, as well as raspberries of the Indian Leto
variety of autumn ripening.

-  an  assessment  was  given  of  the  suitability  of  fruits,  berries  and  grape
varieties when treated with immunomodulators at various temperature conditions
(+1) (+2) and air humidity of 75-80%. The assessment of varieties was carried out
according to  organoleptic  indicators,  biochemical  composition  (total  dry  matter
content, moisture, amount of sugars, vitamin C), mineral substances, in particular
calcium, before storing them in storage.
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List of publications and patents published within the framework of this 
project: (with links to them):

Based  on  the  results  of  the  research  for  2021-2023,  the  following  were
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