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STAGE VACUUM DRYING OF CAMEL MILK AND SHUBAT

Abstract. Processing of national dairy drinks in order to obtain long-lived commodities keeping own native
properties is a topical issue of Kazakhstan food industry. A composition and medicinal properties of camel milk and
national dairy drink “Shubat” is reported in the article. Drying till powder-like condition is the best preservation
method.

At spray drying losses of dry product with outgoing drying agent (i.e. hot air) and its overheating are possible.
In comparison to other drying methods vacuum-sublimation one requires high energy consumption. At vacuum-
sublimation drying a liquid product is preliminary subjected to freezing because it is thought that drying of liquid
milk or dairy product in vacuum is impossible due to its foaming and kicking over a capacity. Experimental data
confirm that at definite vacuum level and heating temperatures phenomenon similar to camel milk boiling is obser-
ved. Especially strongly this phenomenon is observed at drying of Shubat that is explained by presence carbonic gas
into it. Drying of dairy products into vacuum medium without preliminary freezing will increase intensity of
dehydration process and decrease energy demands.

A technology of stage vacuum drying of camel milk and Shubat without their freezing has been developed.
Mode of camel milk vacuum drying consists of four stages and is carried out at vacuum level (3-6) kPa and heating
temperature (18-20) °C. Mode of Shubat vacuum drying is more complex because of presence of carbonic gas in it
and consists of six stages, vacuum level (3-10) kPa and heating temperature is the same. A construction of expe-
rimental vacuum dryer has been presented. The optimal regimes of vacuum drying of these products have been
defined. Ready powders of camel milk and Shubat have good sensory indicators and rehydrated properties.

Keywords: vacuum, drying, stage, dryer, camel milk, shubat.

Introduction. In Kazakhstan camel milk and its dairy drink “Shubat” are widely used in food. Camel
milk is different by high content of fats, proteins, mineral substances and other valuable elements
therefore it is considered as a high-nutritious food. Usually camel milk has pure white colour, flattish-
sweet or sweetish-salty taste depending on camel feeding, dense consistency, at pouring-over it is strongly
foamed. Mal and Pathak (2010) thoroughly described camel milk composition and products obtained from
it in India. Grigor'yants (1954) compared chemical compositions of camel milk and Chal (Turkman
analog of Shubat). Dikhanbayeva (2010) investigated a chemical composition of milk of Almaty region
(Kazakhstan's district) camels of Camelus dromedaries breed in every year season.

Shyngissov and Nurseitova (2013) found out the presence of such macro- and microelements as
titanium, strontium, argentums, tellurium, stannic, niobium, tantalum, etc. in a mineral composition of
milk and Shubat from camels of South Kazakhstan.

Camel milk and Shubat possess by many medicinal properties. Camel milk is used for treating
dropsy, jaundice, spleen ailments, tuberculosis, asthma, anemia and piles (Rao et al. 1970). The patients
suffering from chronic hepatitis had improved liver functions after drinking of camel milk (Sharmanov et
al. 1978). Yagil (1982) suggested that camel milk contains protective proteins which may have possible
role for enhancing immune defense mechanism. Camel milk also contains higher amount of zinc. The
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rapidly dividing cells of the immune system are sensitive to zinc deficiency. The role of Zn in the
development and maintenance of a normally functioning immune system has been well established
(Hansen et al. 1982). Antibacterial and antiviral activities of these proteins of camel milk were studied
(El-Agamy et al. 1992). Lysozyme of camel milk showed a higher lysis value towards Salmonella
typhimurium compared to egg white and bovine milk lysozymes. The inhibition of pathogenic bacteria by
camel’s milk was also observed (Barbour et al. 1984). Camel milk has insulin like activity, regulatory and
immunomodulatory functions on f cells (Breitling, 2002).

Camel milk exhibits hypoglycemic effect when given as an adjunctive therapy, which might be due
to presence of insulin like protein in it (Agrawal et al. 2003) and possesses beneficial effect in the
treatment of diabetic patients. Camel milk has been used for the treatment of autism (Shabo and Yagil,
2005a) and food allergies (Shabo et al. 2005b). Camel milk can be used for the treatment of different
types of tuberculosis (Mal et al. 2000, 2001 and 2006). Camel milk possesses medicinal properties to treat
different ailments such as multiple sclerosis, psoriasis, lupus, allergies-asthma (Wernery, 2006). Camel
milk drinking has shown a good effect for treating crohn’s disease (Shabo et al. 2008). Shubat promotes
curing of tuberculosis and gastric ulcer, normalizes the activity of sweetbread, stomach, liver and
enhances organism resistance to infectious diseases (Sharmanov, 1991).

All of these medicinal properties are peculiar to fresh camel milk. But it was found that camel milk
does not sour at temperatures below 10°C and this for up to 72 hours. At 30°C the milk sours in
approximately 8 hours. Shubat sours after a day. At temperature below 5°C it is possible to elongate shelf
life of Shubat that is impossible without a refrigerator.

Therefore processing of national dairy drinks in order to obtain long-lived commodities keeping own
native properties is a topical issue of Kazakhstan food industry. It is thought that drying till powder-like
condition is the best preservation method. There are many Kazakhstani scientists have been investigating
dairy drying. Their investigations are related to modernization of spraying and vacuum-sublimation
drying methods. So, Omaralieva, Chomanov and Shyngissov (1999) have created optimal design of
atomizing disk and defined its position in a drying chamber in order to provide high monodisperse degree
of dry products. Seitov developed the method of vacuum-sublimation drying of mare's milk and kumiss -
fermented mare's milk (1997).

At spray drying losses of dry product with outgoing drying agent (i.e. hot air) and its overheating are
possible. In comparison to other drying methods vacuum-sublimation one requires high energy
consumption. It is known that at vacuum-sublimation drying a liquid product is preliminary subjected to
freezing because it is thought that drying of liquid milk or dairy product in vacuum is impossible due to its
foaming and kicking over a capacity. Actually, experimental data confirm that at definite vacuum level
and heating temperatures phenomenon similar to camel milk boiling is observed. Especially strongly this
phenomenon is observed at drying of Shubat that is explained by presence carbonic gas into it. Mean-
while, drying of dairy products into vacuum medium without preliminary freezing will increase intensity
of dehydration process and decrease energy demands.

Taking into account above mentioned facts, experimental vacuum drying installation and technology
of stage vacuum drying of camel milk and Shubat (Khanzharov et al.2011) in unfrozen view have been
created.

Methods. Investigations have been carried out on the developed experimental vacuum drying
installation as shown on the figure 1. The installation is based on vacuum chamber 1 made in view cylin-
der capacity with hermetically closed lid. There are shelves 2 installed into the chamber for placing drying
material. Vacuum pump 3 connects to vacuum chamber and allows keeping necessary meaning of atmo-
sphere pressure into it. Degree of vacuum is regulated by valve 4. Refrigerating system is included in the
scheme in order to most effective removing evaporated moisture from a product. Refrigerating agent is
Freon. Refrigerating system consists of single-stage compressor 8, refrigeration condenser 12 with free air
circulation, filter-drier 11, expansion device 10 in view capillary tube and evaporator apparatus 7. Evapo-
rator apparatus is connected with freeze-out device 5 which services to freeze out moisture evaporated
from dried material. Frozen out moisture is periodically defrosted and poured out through valve 9 into
condenser capacity 13. Refrigerating agent boils in serpentine pipe installed into inner tube of freeze-out
device. At boiling a refrigerating agent takes away heat from coolant which circulates in tubular annulus.
Circulation of coolant between evaporator apparatus and freeze-out device is carried out by the means of
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fluid pump 6. Coolant (antifreeze A-40) is given into inner tube of freeze-out device. It removes heat of
condensation and crystallization of evaporated steam from a product which is located in tubular annulus.
External surface of these heat exchangers are covered by heat-insulation material - foamed polyurethane
in order to prevent heat penetration from environment.

The drying installation is equipped by measuring devices to register indications of pressure and
temperature in basic dryers' elements, electric potential and current intensity in electrical gauges and
support devices. Atmosphere pressure in vacuum chamber is measured at low vacuum by pointer vacuum
gauge 14 and at high vacuum — by ionization-thermocouple vacuum gage 15.

Temperature in chamber is measured by wiry resistance thermometer 23. Secondary instrument at
indication vacuum chamber by temperature is universal measuring device 24. Temperature of conden-
sation and crystallization moisture in freeze-out device and temperature of boiling of refrigerating agent in
evaporator apparatus is measured by copper-constantan thermocouple 28 stacked up of corresponded heat
exchanger. Ends of thermocouples are immersed in melted ice into glass thermos flask 26. All of
thermocouples through position switch 27 are connected with digital millivoltmeter 25. Current intensity
and electric potential indications are measured by the means of pointer amperemeter 20 and voltmeter 21.
Automation system controls temperature of heating of chamber's body by the means of contact
thermometer 17 and at given temperature it cuts off electrical heaters 16. Contact thermometer and
electric transformer 19 are plugged in power lines through regulating starting arrangement 18.

5\ | .
5
a ,_,.,-ﬂ"""#
L 1] \\
[ | ., I8
14
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13
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2E0W ;12
/
- oo
~

Figure 1. Vacuum dryer

Experimental investigations are carried out in the following order.

1. 30 minutes before starting experiment in order to prepare drying installation the compressor and
electrical heaters are run. Necessary temperature of boiling of refrigerating agent (-15;-10;-4°C) is set by
regulation of expansion device. Atmosphere temperature in vacuum chamber is regulated in the limit
(35+45) °C by changing current intensity giving to electrical heaters by laboratory current transformer.

2. Prepared material (camel milk or Shubat) is put in preliminary dried glass capacities by the
diameters 3-5 cm and height 12 cm. Material thickness of layer is 1.7-2.0 cm.

3. Mass of material is weighted on analytic balance with on accuracy 0.001g.

4. Capacities are placed on shelves into vacuum chamber. Lid is closed compactly.

5. Vacuum pump is gone on. Vacuum level in the chamber (2; 4; 6; 8; 10 kPa) is set up by expansion
valve. Moment of beginning of an experiment is fixed after achieving necessary level of vacuum.
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6. Time interval between measurements of mass of dried material is 60 minutes. At that amount of
evaporated moisture is defined. At first by the means of expansion valve vacuum level in the chamber is
decreased till 0.08 atm; then vacuum pump is switched off and lid is opened.

7. Moisture content in the material is calculated by the formula:

o="0""2 100, %,
m,
where w — material moisture content relative to its initial mass, %; m; and m, — initial and final material
masses, g.

8. Weighted material is placed in vacuum chamber and dried again.

Camel milk of summer yield from camels of South Kazakhstan has been investigated in the work.
Shubat is prepared from this milk. Initial moisture content in camel milk is 87.5%, Shubat — 88.5%. Final
moisture content in camel milk and Shubat is 4%.

Results. At carrying out the investigations in contrast to vacuum-sublimation drying vacuum level in
the chamber was in the limit (3-10 kPa) that is be classified as low and medium vacuum [Shumsky et al.
1967, Novikov et al. 1971]. It has been found that foaming and kicking off milk and Shubat from a
capacity is observed at the moment of making vacuum and their heating. Therefore it was solved to not
increase heating temperature above environment one and to maintain at the level (18-20)°C. This
temperature level allows not only keep vitamins but useful microorganisms of Shubat which at drying is
transferred into anabiotic state.
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Discussion. It was defined that it is possible to control foaming and kicking of milk or Shubat by
selecting temperature and changing pressure level. At this the mode of moderate “boiling” of milk is
created. Similar method by excluding foaming of product has been developed by Komyakov et al. (1989)
for sublimation drying of concentrated liquid food products. In order to intensify drying a pressure into a
chamber is increased at the rate of 50-70 Pa/sec till 200-2500 Pa and following holding during 20-30 sec.

When during drying humidity of milk is decreased and at given vacuum level moderate “boiling” is
stopped it is possible to increase vacuum level, achieving previous hydrodynamic mode of milk state. So,
vacuum drying may be carried out in several stages. Every following stage is carried out at more high
vacuum level then previous one. In comparison to constant vacuum meaning it is possible to intensify
drying process by stage-by-stage increasing vacuum level. Cyclical increasing of vacuum level is used at
drying of disperse materials (Labutin et al. 1987). There are technological schemes of stage vacuum
drying of camel milk and Shubat developed on the base of investigation results (figures 2 and 3). Opera-
tions of milk and Shubat processing before and after drying are traditional ones and include such
operations as receipt, filtering, pasteurization, ripening, mixing, packing in hermetical containers etc.

Mode of camel milk vacuum drying consists of four stages and is carried out at vacuum level (3-6)
kPa and heating temperature (18-20) °C. Mode of Shubat vacuum drying is more complex because of
presence of carbonic gas in it and consists of six stages, vacuum level (3-10) kPa and heating temperature
is the same. The same vacuum level is used by Shabetnik (1999) at first period of cold vacuum drying of
liquid-viscous materials.

It is found that duration of stage vacuum drying of camel milk and Shubat is about 4 hours (Khan-
zharov et al. 2011). Drying curves of camel milk and Shubat are shown on the figure 4. Ready powders of
camel milk and Shubat have good organoleptic indicators and possess by good rehydration properties.
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Figure 4. Curves of camel milk and Shubat stage vacuum drying
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Stage technology of vacuum drying compare to existing analogs allows not only keep good quality of
dried milk products but significantly intensify drying process and pull down energy consumption.
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3TAN BAKYYMHOM CYHIKH BEPBJIOKBEIO MOJIOKA U IIIYBATA

AnHoTanus. IlepepaboTka HAIIMOHAJIBHBIX HAMHUTKOB U MOJYYCHUS NMPOLYKTOB JUIUTEIFHOTO XPAHEHUS C
COXpaHEHHEM IPUPOIHBIX CBONCTB SIBIIICTCS aKTyaJIbHOM MPOOIeMO IS MUIIEBOH MpoMbIIuIeHHoCcTH Ka3axcrana.
B cratee coobmiaercst 0 coctaBe W JIe4eOHBIX CBOMCTBax BEPOJIOKBETO0 MOJIOKA M HALMOHAJIBHOTO MOJIOYHOTO
HanuTKa nryoar. Cymika 0 MopoIkooOpa3HOro COCTOSHUS SIBISIETCS JTyYLIMM METOJ0M KOHCEPBAIIHH.

[Ipy pacnbIMTENBEHOM CyIIKE BO3MOXKHBI ITOTEPU CyXOT'O MPOAYKTA C OTXOASIINM CYIIMJIBHBIM areHToM (T.e.
TOpSTYMM BO3JIyXOM) U ero neperpes. [1o cpaBHeHHUIO ¢ APYTMMHU METOAAMH CYLIKH BaKyyMHasi cyoiaumanus Tpedyer
Oounbimx sHepro3arpar. [Ipu BakyyMHO-CyOnMManMoOHHOM CyIIKe >KHIKUI MTPOAYKT ITPEABAPUTEIILHO TT0IBEPraeTCs
3aMOpaXKUBaHUIO, TAK KaK CUMUTAETCS, YTO CYIIKA KHIKOTO MOJIOKA WIH MOJIOYHOTO NMPOAYKTa B BaKyyMe HEBO3-
MOJKHA M3-3a €r0 BCICHWBAaHUS W BBIOpOCA HAll EMKOCTBIO. DKCIIEPUMEHTAIBHBIC JaHHBIC TOATBEPIKIAIOT, YTO MPH
OTIpE/ICIICHHOM YPOBHE BaKyyMa M TeMIIepaTypax HarpeBa HaONIOmaeTcs sSBICHHE, aHANIOTUYHOE KHUIICHUIO Bep-
6moxpero Mosoka. OcoOEHHO CHIIBHO 3TO ABJICHHE HAOIIOAAETCS MPH CyIIKe IIy0aTa, 9YTO OOBSICHACTCS MPHUCYT-
CTBHEM B HEM YTJIEKHCIIOro Tra3a. CyIka MOJIOYHBIX MPOAYKTOB B BaKyyMHOH cpene 0e3 MperIBapuTeIbHOrO 3aMo-
PaXMBaHU MMOBBICUT HHTEHCUBHOCTH MpoIiecca 00€3BOKUBAHISI X CHU3HUT YHEPro3aTpaThl.

Pa3paboTana TeXHOJIOTHS CTyNEHYaTOH BaKyyMHOW CYNIKH BEpOJIIOXKbEro MOJIOKa U Irybara 0e3 ux 3amopa-
KHMBaHHA. PexuM BakyyMHOH CyIIKH BepOJIIOKBET0 MOJIOKa COCTOMT M3 YETHIPEX ITallOB M OCYILECTBIISAETCS Ha
ypoBHe Bakyyma (3-6) xlla u Temnepatypsl Harpesa (18-20) OC. Pexxum BaKyyMHOM CYIIKH Iiry0ata 0ojiee ClIoKeH
n3-32 HAJIMYMS B HEM YIVIEKUCIIOTO ra3a M COCTOMT M3 LIECTH CTyIeHeH, ypoBeHb Bakyyma (3-10) klla u anamoruy-
Hasl Temreparypa Harpesa. [IpeacraBieHa KOHCTPYKIHMS SKCIEPUMEHTAIBHONH BaKyyMHOH cymmiku. OrpeznesneHs
ONTHUMAJIbHBIE PEKUMBI BAKyYMHOW CYIIKH 3THX IPOAYKTOB. ['0TOBBIE MOPOIIKK 13 BepOIIIOKBEr0 MOJIOKA U IIyOaTa
00J1a1a10T XOPOIIIMMHU OPTaHOJIETITHISCKAMHE ITOKA3aTeISIMHI U PErHAPaTAIIHOHHBIMHA CBOMCTBAM.

KiroueBble cjioBa: BaKkyyM, CYIIIKa, CTaINs, CYIIMIKA, BEPOIFOKBE MOJIOKO, ITy0aT.
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TYUE CYTI MEH IIYBATTBI BAKYYM/IBIK KEINITIPY KE3EH]

Annoranus. Kazakctan Tamak eHepKociOiHIH almblHOa TYpFaH OacThl MOCENeCi — ON YITTHIK CYCHIHIAPIIBI
OHJIEY HOTIDKECOHIE TaOMFU KACHETTEpi CAKTAIBIHFaH JKOHE CaKTay Mep3iMi Y3apThUIFaH eHIMIEpIi ary OOJBII
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TaObUTagBl. Makamaaa Tyiie cyTi MeH IIy0aT YITTHIK CYCHIHBIHBIH KypaMbl MEH MK KaCHEeTTepi Typalbl alTHUIFaH.
YHTaK TYpiHe JeHiH KenTipy KOHCEPBUICYIiH €H THIMII TICiNIi OOJBI TaObITaabL.

[ManrerpaTKeII KeNTipyAe KypFak eHIMHBIH OipimamMachl KaWTapbUIATHIH KENTIPTill areHTHeH (SFHHU, BICTHIK
aya) JKOFaJIblI, aca KbI3bIll KeTy MyMKiH. KenTipy/iH Oacka TociiaepiHe KaparaHaa BakyyMIbIK CyOnnmanus sora-
PBI SHEPrHs WIBIFBIHAAPBIH KaXeT eTell. BakyyM-CcyOnMManusiblK KenTipyae CYHWbIK eHIM alblH-ajla MY3IaThl-
nael, cedebi KaiiHay MEH mambipay/ibiH ce0e0iHeH CYHMbIK OHIMII BaKyyM/Ja KeNTipyre MyMKiH eMec el ecerre-
nineni. Toxipube Mmonimertepi OOMBbIHILIA, BAKyyM MEH TeMIlepaTypaHblH OeNriii JeHreWiHne Tyle CyTiHiH Kaid-
HayblHa YKCAaHTBIH KYOBIIBIC OPBIH ajiaJbl. Ocipece, Oy KyObUIBIC IIy0aTThl KENTIpye KaTThl Oaiikanazpl, cebedi
OHBIH KypaMbIHJa KOMIPKBILIKBUI I'a3bl 0ap. Bakyym oprackiHAa CYT ©HIMEPIHIH aj/blH ajla My3/aTiai KenTipinyi
BIIFAJICBI3IaHy TPOLIECIHIH KaPKBIHIBUIBIFBIH KOFAPBUIATHII, SHEPTUS IIBIFBIHAAPHIH TOMEHIETE .

Tyite cyTi MeH 1IyOaTThIH CaThIIbl BAKYYM/BIK KENTIpY TEXHOJIOTHACH KypacThIpbliraH. Tyiie CyTiHIH BakyyM-
JIBIK KeHTipy PexHMi TOpT caTbiiaH Typanbl xkoHe (3-6) klla Bakyym nemreitinne (18-20) °C temmeparypachinma
oteni. Tyiie CYTiHIH BaKyyMIBIK KENTipy PEKUMi KOMipPKBIIIKBII TA3bIHBIH OapibIFbIHAH KYpJeli OOJNBIN, O aJIThI
caThIHBI Kypaiinsr xoHe (3-10) x[la BakyyM AeHreriHae xKoHe YKcac TeMIIepaTypachIHIa OTe .

BakyyMIpeIK KenTiprimTiH ToXipuOe Ky3iHIe KOMTAHBUIATHIH KYPBUTBICHI YCBIHBUIAABL. ATanraH eHIMICPHiH
TUIMJIII BaKyyMJIbIK KENTIpy pexuMIepi aHblKTanzpl. Tyiie cyTi MEH HIyOaTThIH YHTaKTaphl )KaKChl OPraHONEHTH-
KaJIBIK JKOHE PEerHApaTalysIbIK KaCHSTTepiHe He.

Tyiiin ce3nep: BakyyM, KenTipy, Ke3eH, KeNnTiprill, Tyie cyTi, myobar.

Information about authors:
Abdizhapparova B. T. — M. Auezov South Kazakhstan State University, Shymkent, Kazakhstan;
https://orcid.org/0000-0001-8277-8243

Khanzharov N. S. — M. Auezov South Kazakhstan State University, Shymkent, Kazakhstan;
https://orcid.org/0000-0002-7406-0386
Ospanov B. O. — M. Auezov South Kazakhstan State University, Shymkent, Kazakhstan;

https://orcid.org/0000-0002-6437-5579

Baranenko A. V. — ITMO University, Russia; https://orcid.org/0000-0001-7203-1760

Dosmakanbetova A. A. — M. Auezov South Kazakhstan State University, Shymkent, Kazakhstan;
https://orcid.org/0000-0002-9385-6267




ISSN 2224-526X Cepus azpapmuvix nayx. Ne 5. 2018

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication
elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out, and that, if accepted, it will not be published elsewhere in the
same form, in English or in any other language, including electronically without the written consent of the
copyright-holder. In particular, translations into English of papers already published in another language
are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be
checked by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmiieHrs cTaThu JUIs MyOJIUKAIIMK B )KypHAJIE CMOTPETh Ha CaiiTe:
www:nauka-nanrk.kz

http://agricultural .kz/

Penakrop M. C. Axmemosa, T. M. Anenoues, /]. C. Anenos
Bepctka Ha xomnstotepe /4. H. Kaikabexogoii

ITopmucano B meuats 10.10.2018.
dopmar 60x881/8. bymara odcernas. [Teuars — puzorpad.
5,9 m.a. Tupax 300. 3akas 5.

Hayuonanvhas akademus nayk PK
050010, Anmamut, ya. Llesuenxo, 28, m. 272-13-18, 272-13-19



