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KBIIKBUTIBI OaKTepHsUIapAbIH Keneciien Typiepi:
Lactobacillus, Enterococcus, Leuconostoc xwi
Ke3zecin, kem okmaynanFaHmapsl Lactobacillus
sakei, Enterococcus feacium and Lactobacillus
helveticus Oommel. AJl amIBITKBIHBEIH OaCBIMIbI
typi Kluyveromyces marxianus ekeHi aHBIKTaII-
nel. 11ly0ar Kypamblaarbl amibITKBUIAPBIH POt
MEH aJlaM aF3achlHAa MalJachl ajarbl YaKbITTa
KOCBIMIIIA 3ePTTEYIIEPIi TaNal eTei.
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DETERMINATION OF COEFFICIENT OF SURFACE EFFICIENCY AT VACUUM-
ATMOSPHERIC DRYING OF LARGE-DISPERSED FOOD MATERIALS IN A DENSE
LAYER
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2International Humanitarian and Technical University, Kazakhstan, Shymkent city)
E-mail: bahyt_04@mail.ru

In order to take into account the actual conditions of the drying process of large-dispersed food
materials located in a dense layer, having a different geometric shape, the coefficient of surface
efficiency of the dried material is included into analytical description of the vacuum and atmospheric
drying processes. The coefficient of surface efficiency of the dried material characterizes the ratio of
the actual evaporation surface participating in the active heat and mass transfer to the total one.
Experimental study of vacuum and atmospheric drying of large-dispersed materials having the shape
of cube, parallelepiped and sphere at height of bulk layer 0,01-0,04 m is conducted. On the analysis of
experimental data an empirical equation, allowing with a sufficient degree of reliability to take into
account the actual surface evaporation, participating in active heat and mass transfer in processes of
vacuum-atmospheric drying of large-dispersed food materials is obtained. The numerical values of the
coefficient of surface efficiency of the dried materials with various shapes are determined.

Key words: coefficient of surface efficiency, drying, material, large-dispersed, shape.
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OIIPEAEJIEHUE KOS®OPUINEHTA HCIIOJ/Ib30OBAHUSI HOBEPXHOCTH ITPA
BAKYYMHO-ATMOC®EPHOU CYHKE KPYITHOJUCIIEPCHBIX ITMIIEBBIX
MATEPHAJIOB B IIVIOTHOM CJIOE

B.T. ABJJMDKAIIIIAPOBA?, H.C. XAH)KAPOB?, I'.D. OPBIMBETOBA*

(*FOxno-Kazaxcranckuii rocyiapcTeeHHbiii yausepeurer um. M.Ays3osa, Kazaxcran, IIIbiMKenT
MexmyHapoaHbIii TyMAHATAPHO-TEXHAYECKHIi yHnBepenTeT, Kazaxcran, IbiMKkenT)
E-mail: bahyt_04@mail.ru

B uenax yuema peanvhvix ycnoguii npouecca CywiKu KPYHRHOOUCHEPCHBIX RUWLEGHIX Mame-
Puanos, pacnoioXiceHHvIX 6 NIOMHOM C/10€, UMEIOWUX PA3IUYHYI0 2e0MempuiecKyio gopmy, ¢ ana-
AUmMuYecKoe ORUCAHUE NPOUECco8 GAKYYMHOU U AMMOCHEPHOI cywiKu 6KII0UeH Koipduuyuenm uc-
nO1b306anUA HOBEPXHOCMU GbICYUIUEAEMO20 mamepuana. Koagpduyuenm ucnonvzoeanus nogepxuoc-
mu GbICYHIUBACMO20 MAMEPUAIA XAPAKMEPUZYE OMHOUIEHUE 0eliCIEUMelbHO NOGEPXHOCHU UCNA-
PeHUs, Yyuacmeyouieli 6 aKMueHoM meniomaccooomene, Kk nonnoi. Ilposedenvt 3xcnepumenmanvvie
UCCNIe006aHUA NO GAKYYMHOU U AMMOCHEPHOI CyuwiKe KPYRHOOUCHEPCHBIX NUWEEHIX MAMEPUAnos,
umewuwux opmy Kyoda, napannenenuneda u wapa npu evicomax Hacvitnnoz2o cioa 0,01-0,04 m. Ha
OCHOGAHUU GHANU3A IKCNEPUMEHMATbHLIX OAHHBIX NOAYYEHA IMHUPUUECKAA 3A6UCUMOCHIb, NO360-
AAIOWAA ¢ OOCHAMOYHOI CHENEHbI0 00CIOGEPHOCIU YUUMbIGAMb OCIICHEUMEIbHYI0 NOBEPXHOCHLY
UCHAPEHUsA, YUACMEYIouiell 6 GKMUGHOM MEn10MAcCO00MEHe 8 NPOUECCAX GAKYYMHO-AMMOCHepHoil
CYWKU KPYRHOOUCNEPCHBIX nuuiegvix mamepuanos. Ilonyuenvl uucnennvle snauenun Koygpuyuenma
UCNOIb306AHUA NOGEPXHOCHIU 6LICYUIUEACMOZ0 MAMEPUATIA OIS MAMEPUATIOE PA3IUYHOU (opMbL.

KuaroueBsble cjioBa: k03¢ GUIHEHT UCIOIb30BAHUSA MOBEPXHOCTH, CYIIKA, MATEPHUAJI, KPYITHO-
aMcnepcHbIi, gopma.

TYWUIPIHIKTEJTEH TAFAM MATEPUAJIIAPBIH ThIFbI3 KABATTA BAKYYM-
ATMOCO®EPAJIBIK TOCIJIMEH KEIITIPTEH KE3IHJIE BETTI HAUJAJIAHY
KOS®PUINIMEHTIH AHBIKTAY

B.T. ABIVDKAIITIAPOBA*, H.C. XAH)KAPOB?, I'.D. OPBIMBEETOBA*

(1M.8ye303 arbigaarsl OHTycTik Kazakeran Memuekertik YuuBepcureri, Kazakeran, IlbIMKkeHT
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Tvi2o13 Kabamma OpHANACKAH, IPMYPIL 2e0MeMPUATLIK RIWIHI 6ap myiipulikmenzen mamak
Mamepuanoapvi Kenmipy RPOUECiHi HAKMbl HCAOAUNAPLIH €Cenke any MAakKCamvlHOad 6aKyyMOblK
JHcone ammocehepanviK Kenmipy npouecmepiniy aHATUMUKANLIK CURAMMAMACLIHG Kenmipinemin
Mmamepuanovlyy OGemin naiioanany rodgpguuuenmi encizindi. Kenmipinemin mamepuanootyy Gemin
naiioanany Kolgpuyuenmi 6eacenoi dHevlIyaImMacy2a KamovlCamvlH OHIMHIH HaKmbl 0yaany Oeminin
Jcannvl 6emine KamviHacvlH cunammaiiovl. Kyo, napannenununeo scane wiap niwininoeci myiiiputik-
menzeH mazam MamepuanioapblHbl, GaAKYyMObIK McoHe ammochepanvlk Kenmipyoiyy maxcipuodenix
3epmmeynepi ncypeizinoi. Toncipubenix oepekmepdi manoay Hezizinde myuipuiikmenzen mazamoblk,
Mamepuanoapovl GaAKyyMObIK-AmMMOCQepanslK, Kenmipy npouecmepinoe 0enceHoi XHewbliy anmacyza
KamplcamolH OY1aHYObl HAKMbL Oemin JcemKinikmi 0apericede ecenke anyza MyMKIHOIK Oepemin
IMRUPUKATIBIK, MIYENOITIK abIHObl. Op mypJii hopmaoazvl mamepuanoap yuwiin Kkenmipinemin wame-
puanoviyy 6emin nandanany Kolgpuyuenminiry canovlK Manoepi anvliHObl.

Herizri ce3aep: OerTi nmaiinanany ko3¢pguuuenTi, kenTipy, MaTepuaJ, TylipuriKkTeareH, muiH.

Introduction [1]. Study of heat and mass transfer processes in
Drying is a complex operation involving drying plants, both vacuum and atmospheric, is
simultaneous heat and mass transfer processes based on the determination of heat and mass
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transfer coefficients. It is known that the values
of the heat transfer and mass coefficients are
determined by the relations:

o=, (1)
f At
_AM oy AM 2)
ﬂ_pr p f AX

where: - mass transfer coefficient, s/m; o
- heat transfer coefficient, W/(m*K); 4Q —
guantity of heat spent on heating of material, W;
AM — amount of moisture removed the dried
material, kg/s; 4t — temperature difference
between heating surface or environment and
material °C; 4p - difference of partial pressures of
water vapor corresponding to temperature of
material and temperature of condensation of
steam, Pa; 4X — difference in moisture contents of
air near surface of material and in environment
kg/kg; f — surface area of vaporization, m?,

In case of drying the dispersed material in
a dense layer (particles in form of ball, cube,
parallelepiped, etc.) in determining the
magnitudes included in the equations (1) and (2),
the greatest difficulty is to estimate the actual
area of evaporation surface. This is due to fact
that material particles located in a dense layer
partially deformed and overlap surfaces of each
other (figure 2) and as a result the actual or
active surface of heat and mass transfer will be
less than total surface of the particles.

J.M. P. Q. Delgado, A.G. Barbosa de Lima
also claims that the body shape has a direct
influence on the drying and heating Kinetics since
this parameter is directly related to the

a)
a) — particles in shape of sphere; b) — particles in view cube.
1-grid; 2 - particles; 3 - surface of particles non-used in heat exchange.

area/volume of the body. The higher area/volume
relationships, the solid dry faster [2].

In studies of a number of scientists, area of
evaporation of dispersed material is expressed
through the specific surface of evaporation [3].
Ostrikov A.N. and Shevtsov S. A. when drying
crushed mushrooms in the form of a cube with
superheated steam, the specific surface of layer a
is determined by the formula [4]:

_ A8&°
“’\/i ok (1-g ) ®

where: a - specific surface of the layer,
1/m; Ap — hydraulic resistance of layer, Pa; & —
porosity of layer; H, - height of layer of
mushrooms, m; v is speed of superheated steam,
m/s; u - dynamic viscosity of superheated steam,
Pa's; ki — constant of Kozeny-Pocket.

The authors [5, 6] carry out exclusion of a
part of surface of particles touching and
overlapping from the active heat and mass transfer
by means of the coefficient of screening k:

a=aks, 4
where: a’is the effective specific surface
of material layer.

For particles in the form of a cube with a
face size of 6 mm, the screening coefficient is
assumed to be ks =0.93 [5]. However, it should
be noted that the share of material surface
involved in active heat and mass transfer may be
less than 93 %, as can be seen from figure 1. In
addition, the practical application of formula (3)
is inconvenient due to large number of unknown
components.

b)

Figure 1 — Scheme of disposition of particles in dense layer.
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Lykov M.V. solved the problem of
determining the surface of solid spherical
particles with same diameter in a unit layer [7]:

f_681-¢) (5)
o

where: f - surface of solid spherical
particles with same diameter per unit layer,
m2/m3; 6 —diameter of spherical particles, m.

Shumski  K.P., Malkina A.l. and
Maksimovskaya S.I. proposed applying a
coefficient of surface efficiency of dried material
m; for determination an active surface of heat
and mass transfer, regardless of the form of
particles at freeze-drying [8]:

m, =, (6)

where f, - area of actual or active surface
of heat and mass transfer, m?; f, - area of the total
surface of all particles, m?.

In turn, authors [8] calculate the f, from

the ratio:
! .I: R
B_fu_g -
IBﬁl fI
where: £ is the coefficient of mass

transfer for a layer of material with known
surface of evaporation; gt — conditional
coefficient of mass transfer, calculated on shelf
surface; fi — known evaporation surface of
material layer, m?; K —coefficient of shelf finned
surface.

Connection of coefficient of shelf finned
surface K with coefficient of surface efficiency
of dried material my:

my= ?Rr (8)
d

here: Ry — hydraulic radius; Hy — thickness
of material deduced to a uniform layer.

The disadvantage of this technique is that
the authors [8] in the formula (7) assume that for
same drying mode, regardless of the loading rate,
and, consequently, height of material layer, mass
transfer coefficient remains constant. However,
according to the literature data [9] it is known
that, ceteris paribus, the value of mass transfer
coefficient is affected by load rate of dried
material. According to experimental data, it was
found that at one drying mode, but at different
heights of material layer, temperature of material
has different values, and, consequently, different
values of air moisture content on surface of
material. In turn, the value of partial pressure of
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moisture vapor at surface of material determines
the driving force of the drying process 4p, by
which the mass transfer coefficient is calculated
(formula 2).

It should be noted also that authors [8]
give only theoretical calculations on coefficient
of surface efficiency of dried material and do not
give its numerical values, which indicates an
incomplete study of this issue.

It is advisable to analyze coefficient of
surface efficiency ks, with taking into account the
intensity of drying process j. Coefficient of
surface efficiency of dried material allows to
take into account the real conditions of drying
process. Thus, the entire surface of each material
particle is involved in active heat and mass
transfer [10].  And coefficient of surface
efficiency of dried material, according to the
formula (6), characterizes the ratio of the actual
evaporation surface involved in the active heat
and mass transfer to the total.

That is, if the actual evaporation surface of
the material with a certain layer height at any
drying mode is equal to:

f,= e ©)
J

then the total or maximum evaporation

surface will be calculated similarly:

f =T (10)

In formulas (9) and (10) Wi, Wmax —
amount of moisture removed from dried
material, respectively, in real and ideal
conditions; j — the intensity of drying.

Taking into account that these equations
are characterized by same conditions of drying
pro-cess, i.e. intensity of drying in both cases is
same, then dividing the equation (9) by (10) we
obtain:

f W

a a

= K, .
W i (11)
Knowing the value of coefficient of
surface efficiency of dried material for a
particular case, it is possible to determine the
surface area involved in heat and mass transfer f,
by the formula:
fa= Kt frmax, (12)
and then calculate heat transfer
coefficients by the formula (1), and mass transfer
ones - by the formula (2).
Objects and methods of research
Experimental studies were conducted to

max
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determine meanings of coefficient of surface
efficiency ki with the purpose of its analytical
description. Experiments were carried out for
dispersed materials of different geometric shapes
(cube, parallelepiped and sphere). Investigations
were conducted on the installation described
earlier [11]. The installation is based on applying
heat pump [12-14].

Topinambour tubers were used as studied
materials in the form of a cube and a
parallelepiped, and grains of green peas were
studied as a material of spherical shape. The
tubers of Jerusalem artichoke with initial
moisture content (75+77)% was milled to obtain
particles in form of a cube with size of edges 5
mm and a parallelepiped with the dimensions of
faces 9x3x3 mm. These sizes are adopted in
accordance with the requirements of traditional
drying technologies. The diameter of the grains
was about 7 mm. Grain peas humidity was about
45%. The prepared material was placed with
different height of bulk layer in pre-dried to a
constant mass and weighted buckets with a
diameter of 50 mm. Buckets are made from mesh
with a cell diameter (0,7+0,8) mm.

From 10 to 30 particles of the dried
material were placed in the control bucket in
such a way that they did not overlap and were at
some distance from each other. This made it
possible to ensure the contact of entire surface of
particles with environment of the wvacuum
chamber. The resistance of the mesh walls was
not taken into account. After weighing the
particles in the control bucket, the average
weight of one particle of the material G, was
determined. Then the number of particles in

samples was determined:
n=Gd/Gp,
where: Gq - weight of sample.

Further, samples in buckets were placed in
a vacuum chamber or a device for atmospheric
heat drying, where they were dried. In the
vacuum chamber, drying was carried out at
medium heating temperatures up to 35, 46 and
60 °C and pressures in the chamber 4, 6 and 8
kPa. Atmospheric drying took place at air
velocities of 0.4 and 0.3 m/s, and air
temperatures of 36, 38 and 40 °C. Amount of
removed moisture was determined at control
intervals and the coefficient ki was calculated by
the formula (11). The value of Wpmax was
calculated as follows:

Winax= Wpa Np , (14)

Wpa =Wc/nc, (15)

where W, . — average amount of removed

moisture per particle of material in the control

bucket; W, — amount of removed moisture from

material in the control bucket; nc —number of

particles in the control bucket; n, — number of
particles in the test bucket.

Due to the fact that drying area of material
involved in heat and mass transfer changes
throughout the drying period, determination of
amount of removed moisture was carried out
every 30 minutes during the entire drying period.
Correspondingly, calculation of coefficient of
surface efficiency ki was conducted. Then
arithmetic meaning of kswas calculated.

Results and discussion

Numerical values of the coefficient ks are
given in table 1.

(13)

Table 1 — Magnitudes of coefficient of surface efficiency at drying of large-dispersed food materials

topinambour peas
Layer height, m cube, 5x5x5 mm pzrjlg:gea:ﬁ?d sphere & 7. mm
0.1 0.58 0.47 0.78
0.2 0.48 0.34 0.60
0.3 0.38 0.29 0.47
0.4 0.33 0.27 0.45

The results of experiments showed that in
studied temperature and pressure ranges in vacuum
drying chamber, the coefficient of surface
efficiency does not depend on drying mode, but
depends only on shape of particles of dried material
and the height H of its bulk layer. Similar results
were obtained in studied temperature and velocity
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ranges of drying agent in device for atmaospheric
thermal drying of thermolabile materials.

Figure 2 shows the dependence of
coefficient of surface efficiency of dried material
on height of bulk layer of material. As can be seen
from the figure, the dependence ki =f(h) for drying
particles of different shapes has the form of a
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expotentional function, which after mathematical
processing was deduced to the form:

K, =Ch™, (16)

where H —height of material layer, m; C -
magnitude depending on the shape and type of
material.

The highest ks values are observed in pea
processing (figure 2). This indicates that in this
case the area of solid particles of spherical shape
is used to a greater extent. However, with

0,9 -
0,8 -
0,7 -
06 -
0,5 -
0,4 -

0,3 -

coefficient of surface efficiency kf

0,2 -

0,1

increase in the height of the bulk layer of peas in
the range (0.007+0.021)m ks decreases sharply
from 0.84 to 0.59. At a layer height more than
0.035 m ks virtually unchanged. Large values of
ki are observed at drying topinambour with
particles in the form of a cube. The lowest values
of the coefficient of surface efficiency were
obtained by drying particles in form of a
parallelepiped. This indicates that in this case the
particles overlap each other to a greater extent.

=0,7817h0418
f =0,5981h 0409

4624h-0.%08

0,01

® cube M parallelepiped

0,02

0,03 0,04

layer height h, m

sphere

Figure 2 - Dependence of coefficient of surface efficiency of dried material on the height of the bulk layer.

Conclusions

The analytical description of vacuum and
atmospheric drying processes of large-dispersed
food materials located in a dense layer with
different geometric shapes includes the coefficient
of surface efficiency of the dried material. For this
purpose, experimental studies on vacuum and
atmospheric drying of large-dispersed food
materials having the shape of a cube, a
parallelepiped and a ball at height of the bulk layer
of 0.01-0.04 m were carried out. Based on the
analysis of experimental data, the empirical
dependence is obtained, which allows with a
sufficient degree of reliability to take into account
the actual evaporation surface involved in active
heat and mass transfer in the processes of vacuum-
atmospheric drying of coarse food materials.
Meanings of ks do not depend on type of drying
(i.e., vacuum or atmospheric).

55

REFERENCES

1. V. Jangam Sachin, Lim Law Chung, A. S.
Mujumdar. // Drying of Foods, Vegetables and Fruits.
2010. - Vol. 1. - P 232

2. JM.P.Q. Delgado, A.G. Barbosa de Lima.
Transport Phenomena and Drying of Solids and
Particulate  Materials.  Springer  International
Publishing Switzerland. 2014. - P 204

3. IlnanoBckmii A.H., Mymrraee B.U., YibsHoB
B.M. Cymka aucniepCHbIX MaTepHajioB B XMMHYECKON
MPOMBITIIEHHOCTH. - M.: Xumus, 1979. — 288 c.

4. YenypHoii N.I1. ITpoGriembl co3paHust HHHO-
BAaIIMOHHOTO ITPOM3BOCTBA MO MepepadoTKe KiryOHen
TomMHaMOypa Uil BBIPaOOTKH JieueOHO-TipodmiIak-
TUYECKUX NpenapaToB M MHIIEBBIX MPOAYKTOB
// XuMus ¥ KOMIBIOTEpPHOE MoJenupoBaHue. bytie-
poBckue coobmienus. — 2001, Nel. — C. 75-77.

5. Octpukor A.H., llleenoB C.A. VMccnenosa-
HUE TUAPOJMHAMUKY MPOIIecca CYIIKH TPUOOB Teper-
peTbiM mapoM // XpaHeHHe U IepepadoTka ceabX03-
ChIpbs. - 2004, Ne 2. - C.24-25.

6. Unenpuuk U.E. AdponuHaMuka TEXHOJIOTH-
YEeCKHX anmapaToB (TIOABOI, OTBOA U pacHpeieieHre



AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCHTETiHIH Xadapmbichl. 2020. Nel.

IMOTOKa TI0 CEYEHHIO ammapaTtoB). — M.: MammHo-
ctpoenue, 1983.- 186 c.

7. JleikoB M.B. Cymika B XMMHYECKOH mpo-
MBIIIIEHHOCTH. — M.: Xumus, 1970. — 429 c.

8. Ilymckwmii K.IT., Msmkun A ., MakcuMoBcKas
N.C. OcHOBBI pacueTra BaKyyMHOM CyOIMMAI[MOHHOMN
armapartypsl. — M.: MammmsocTpoeHue, 1967. —223 c.

9. I'ma3bypr A.C. OCHOBBI TEOpPHH M TEXHUKH
CYIIKM NUILEBBIX NpoaykroB. — M.: IlumeBas mpo-
MBIIIIEHHOCTH, 1973. — 528 c.

10. Xamxapos H.C, bBamabekoB O.C,
AbmmwxarmapoBa B.T., Amamkxon B.A. Dxcreprmen-
TaJIbHbIE MCCIEIOBAHUSA CYLIKH HHYJIMHCOJEPIKaIlero
pactutenbHOro chipbst // «[TAXT-2001»: Tp. mexayHap.
koH]., 4. 1 «Ipouecchl pasneneHUs W KOJOHHAS
anmaparypay, «[eroBsle NMpoLecchl U ammapaTbdy U
«Xumuueckue peaktopel». — II.: IOKI'Y mm. M.
Ayesosa, 2001. - C. 192-196.

11. N.S. Khanzharov, B.T. Abdizhapparova,

O0XK 637.12.04/07
I'TAMP 65.63.03

B.O. Ospanov, A.A. Dosmakanbetova, A.V. Baranenko,
S.A. Kumisbekov, Zh. Serikuly. Designs of dryers based
on combination of vacuum and atmospheric drying of
food products // News of the academy of sciences of the
republic of Kazakhstan, Ne5(431), series of geology and
technical sciences, Volume 5, Number 431 (2018), P.
141 -149.

12. A. Nathakaranakule, W. Kraiwanichkul, S.
Soponronnarit. Comparative Study of Different
Combined Superheated-steam Drying Techniques for
Chicken Meat. // Journal of Food Engineering. 2007,
Vol. 80(4). - P.1023-1030.

13. Perera, C. O. and Rahman, M. S. Heat pump
drying. //Trends Food Sci. Technol. 1997, Ne8(3). -P. 75

14. K.H. Lee, OJ. Kim. Investigation on
Drying Performance and Energy Savings of the
Batch-Type Heat Pump Dryer. // Drying Technology,
2009. - Vol. 27. - P. 565-573.

HACCP )KYHUECI HET'IBIHJIE CYT O©HIMJIEPIHIH KAYIIICI3IITT

I'T. FOCYIIOBAY, ]1. 5. K¥PMAHFAJIMEBAY, H.H. JIAHI[EBA?, )K.K. ILIAJIbIPOBA*

(* C.Ceiipynnun arbingarsl Kazak arpoTeXHHKAJBIK yHHBepeHTeTi, Acrana, Kazakcran
’Horocubupck MemileKeTTik Arpapabik Yuausepeuteti, Hopocubupcek, Peceid)
E-mail: gauhar_20_90@mail.ru

Maxanada cym wuKizamvlHblH JHCIHE 00AH HCACATAMBIH OHIMHIH Kayincizoicine dail1anbicmol
XanblKapaavlK CIAHOapmmapovly 7 Ka2UuOammapvlna manoay ycacanovl. Enimizoiny wapyauvlivik-
mapuinoa OHOIpiiemin OHIMHIH CANACHIH KAMMAMACHI3 eny JHCYUeCiHIH JHCOKMbIZbIHA 0Al1aHbICHb
cymmin canacot momen. KP CT HCO (1SO-International Organization for Standartization)
22000:2006 «Tamax, onimoepininy Kayincizoici menedricmenmi xcyiienepi. Tamax onimoepin onoipy
JHCOHE MYMbBIHY CAIACHIHOAZLL OAPIBIK YibIMOApP2aA KOUbLIAMbBIH MATANMAP» CHAHOAPmMbl He2i3inde
OHIMHIH Kayincizoizi men cana meHeodcMenmi Heyiecin enzizy dHconvimen Keninodik depyze 001aowl.
Hezizinen oyn scyiieni mamax, OHimoepin onoipyuii Kacinopwuinoap nauioananaowvt. Tamax, onimoepin
OHOIPYOIH 0apbIK Ke3eHOepiHoe MmyblHOaybl MYMKIH Kayinmi ycaz0ainapovlt, oHim oHOIpyoi, cakmay
JHCoHEe OMKI3Y NPOUECIHIH Ke3 KelleeH HYKmeCiHOe 0aKbliayobl KAMmamacol3 emeoi.

Herisri ce3nep: camansl 6ackapy, HACCP :xyiieci, :xocnnap, HACCP komangacshl, TeXH0JI0-
THSUTBIK Y epic.

BE30INACHOCTb MOJIOYHOM NPOAYKINU HA OCHOBE CUCTEMbI HACCP
I'T. FOCYIIOBAY, .. KYPMAHTAJIMEBAY, H.-H. JIAHI[EBA?, )K.K.IIIAJTbIPOBA*
(*Kasaxckwuii arporexnnueckuii ynusepcurer umenu C. Ceiidpysinna, Acrana, Kazaxcran
Hosocubupcknii Focynapcreennblii Arpapublii Yausepeurer, Hopocudupcek, Poccns)

E-mail: gauhar_20_90@mail.ru

B cmamuve npogeden ananuz 7 nPUHUUNOE MEHCOYHAPOOHO20 CHAHOAPMA, C8A3AHHBIX C 0e3-
ONACHOCHBIO MOJIOYHO20 CHIPbA U HPOU3EOOUMOIL U3 He20 npodykuuu. Tpaouyuonno Hu3Koe Kawecmeo
MOJIOKA, HPOU3EOOUMO20 6 XO3AUCHEAX CMPAHDL C6A3AHO C OMCYNICHGUEM CUCHEMDL 0DecneueHUs €20
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