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EKCTPYOUPAHETO HA
3bPHEHU CYPOBUHW —
CbBPEMEHHA TEXHOJIOIMMA
3ANMPOU3BOACTBO HA
3bPHEHWU XPAHU

MBaH Oumos

Pe3srome: HanpaBeH e nperneg Ha
nuTepaTypata OTHOCHO €KCTpyAupaHeTo Ha
3bPHEHN  CYPOBUHU KaTo  CbBpEeMEHeH
TEXHONMOorM4YeH npouec 3a MNpoM3BOACTBO Ha
3bpHEHN XxpaHu. OnucaHn ca CblHOCTTa Ha
mMeToda, hakTopuTe 3a HeroBaTa NOMyssiPHOCT,
NPUNOXeHMeTO My B pasnnyHM OTpacnu Ha
XpaHuWTenHata  NpPOMMLUSIEHOCT,  BWOoOBeETe
eKcTpyaupaHu NpoaykKTM U NpUHUMNHAaTa
TexHomnorus 3a ekctpyavpaHe. EkctpysusTa e
edekTMBHa TexHonorna 3a obpaboTka, KOSITO
nossonsiBa  MNPOM3BOACTBOTO  Ha  rOnsAMo
pasHoobpasne OT XpaHu W dypaxu, Ha
OCHOBAaTa Ha 3bPHEHW KyNnTypwu.

KnouyoBu pOymu: ekctpyavpaHe, 3bpHEHM
CYPOBWHMU, TEXHONOrS, oTpacnu Ha
XpaHuTenHara NMPOMULLIIEHOCT, BMOOBE
eKCTpyaMpaHu NpoayKkTu

1. YBoa

EKkcTpyampaHeTo e CbBpeEMEHEH, BUCOKO-
edeKkTBeH, C [JoKaszaHu TEeXHUYEeCKn W
MKOHOMWYECKM MpeaMMcTBa MeTod Ha
BMCOKOTEMMEpPATypHa M KpaTKOBPEMEHHA
obpaboTka, Han-4ecTo Ha BMCOKO-
BbInexuagpaTH  3bPHEHW  CYpPOBUHU  —
nweHuua, uapesuua, opus, oec ([eHoB un
cbasrT., 2012).
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1. Introduction

Extrusion is a modern, highly
efficient method, with proved
technical and economic advantages.
It is a high-temperature and short-
time treatment of high carbohydrate
cereal commodities — wheat, corn,
rice, and oats, mostly (lNeHoB u
cbasT., 2012).

The term “extrusion” (literally
translated) means “to extrude” or
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.EKCTpyampam” ©OyKBanHO npeBeaeHo
Oo3HayaBa ,uM30yTBaM” MNU NO4 €EKCTPy3usi
Han-obwo ce pasbupa wun3TU4aHE Ha
NpoOAYKT npe3 OTBOP C Marnku pasmepw,
HapuyaH Aw3a  uwaM  maTtpuuda,  nog
OENCTBMETO Ha NMPUNoXeHo HandaraHe. ToBa
€ CINOXEeH TEXHOMNOrM4yeH npouec, Npu KONTo

NpoAyKTUTE ca NnoanoXeHu Ha
KOMMMEKCHOTO Bb3AENCTBME Ha Bnara,
TemnepaTtypa, HanaraHe W cunu  Ha
cpsi3BaHe. Mpwn Tasmn obpaboTka
mMaTepuanbT ce TpeTupa BOOOTEPMUYHO U
MEXaHW4YHO, KaTto Ce  XOMOreHu3upa,
nnactuduumnpa, xenatvHu3mpa, MW3MeHs

obGema u CTpykTypata Cu nNpu nstuyaHe ot
Al3ata Ha maTtpuuarta, nogcylwasa ce B
pe3yntaT Ha Naga B HanAraHeTo MU
Temnepatypata n npugobusa onpeaeneHa
dopma (Benues n BenueB, 1988; Guy,
2001; Harper, 1978; Riaz, 2000).

2. N3noxeHune
EkcTpyaupaHeto pgobuea nonynspHOCT
npes nocrnegHuTe geceTuneTust no HAKONKO

NPUYNHN:

- 'bBKaBOCT: LUMPOKa rama OT MPOAYKTH,
MHOrO OT KOWTO He MoraT ga Obaatr
npoun3BeneHn NecHoO Ypes Apyr NPoLec;

- UeHa: No-HUCKM pasxoaun 3a npepaboTka
M  NO-BMCOKA MNPOM3BOAUTENHOCT B
CpaBHEHWE C ApYrv NpoLecu;

- NpPon3BOOUTESTHOCT: HenpeKkbCHaTo
npon3BoacTBO Cc B1COKa
NnpPon3BOAUTEITHOCT;,

- KayecCcTBO Ha npoaykra: BUCOKUA

Temnepatypy Ha obpaboTka, KoMTO ce
npunaraT 3a KpaTbk Nepuog OT BpeMe,
KaTo ce 3anasBaT 4YyBCTBUTENHUTE Ha
TOMNSIMHA KOMMOHEHTY;

- 3anas3BaHe Ha OKofHaTa cpepfa: Marko
oTnagHW BOAW, HamManeHu pasxoau 3a

obpaboTtka Ha BOAa M HMBA Ha
3aMbpcsBaHE Ha OKonHata cpeja
(MeHoB n cbasT., 2012).

MbpBOHAYanHo, B XpaHuTenHarta

“‘under extrusion”. Generally we can
understand leakage of product
through a hole of small dimensions,
also called “nozzle” or “matrix”,
under the action of applied pressure.
This is a complicated technological
process in which the products are
subjected to the combined effects of
moisture, temperature, pressure and
shearing forces. In this treatment,
the material is treated water-thermal
and mechanically, and it has
become homogenized, plasticized,
gelatinized. The size and the
structure have been modified at the
expiration of the nozzle of the matrix,
dried and as the result of drop in the
pressure and the temperature it
acquires a certain shape (Bendyes u
Benues, 1988; Guy, 2001; Harper,
1978; Riaz, 2000).

2. Exposition
The extrusion became popular in

recent decades for several reasons:

- flexibility: wide range of products,
many of which can not be
produced easily by another
process;

- price: lower processing costs of
processing and higher productivity
than other processes;

- productivity: continuous
production with high productivity;

- product quality: high processing
temperatures, applied for a short
period of time, by preserving of
heat sensitive components;;

- preserving the environment: less
waste water, reduced costs for
water treatment and levels of
pollution (NeHoB u cbasT., 2012).
Initially the extrusion in food

industry has been used only for

production of pasta, vegetable oils
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NPOMMULLNEHOCT, eKCTpy3ndaTa ce U3nonasea
camMoO 3a NPOW3BOACTBO Ha MaKapOHeHWU
ns3genus, pactTuTenHu Macna u Ha xnebHu
nsgenna (MNasnosckas, 1992; Kapabyns,
1989).

[MoHacTosaweM, ekcTpyampaHeTo Hammpa
LUMPOKO MpUNOXeHne B MecHaTa, pubHaTa,
cnagkapckarta, xnebHaTa n apyru oTpacnu
Ha XpaHuTernHata MNPOMULUMEHOCT, C uen
nofnlydaBaHe Ha pasfnnyHU  XpPaHUTESTHU
npoayktn (OcTpukoB u cbasT., 2004),
Bapupalwm OT CHakcoBe [0 aHanosn Ha
MecoToO.

Cnopeg pa3Hoobpa3neTto Ha
CypoBUHUTE, opMUTE W HaAyMHUTE 3a
npunaraHe, ekcTpyavpaHute nsgennsa Ham-
obuwo ouBar: XpynKaLm xnebyeTa
(kpekepun) M BUCKBUTU, 3bPHEHU 3aKYCKW,
TEeKCTypupaHu Gentbum n Meco-
3amecTutenn,  ONETUYMHW  XPaHUTENHU
NPOAYKTU, CnagKapCKn n3genus n ypaxHu
npoayktm  (OKywmaH wn  JlykuH, 1992;
Macnapcka, 1992).

Haun-nonynapHute
NPOAYKTW BKITHOYBAT:
- TOTOBM 3a KOHCyMauunda 3bpPHEHU XpaHWu,

CHakc, drnerkc W pasnuyHu XpaHu 3a

3aKycka, npou3BefeHn OT 3bPHEHU KynTypw,

pa3nnyHn no cbopma, UBAT U BKYC U JIECHU
3a MaHunynmpaHe no Bpeme Ha

eKCTpyaMpaHm

NPOM3BOACTBO;

- nenety;

- XpaHu 3a bebeTta, NnpegBapuUTENHO CBapPEHMU
GpalHa, MHCTaHTHU KOHLeHTpaTHw,

PYHKLMOHAMHMN KOMMOHEHTH;

- XpaHu 3a [gomMawHu nbumun un  pubu,
ypax;

- TeKcTypupaHu pacTUTENHN NPOTENHN
(rmaBHO OT COs, Makap M He BUHaru), KOUTO
ce wu3non3egat B NPOWU3BOACTBOTO Ha
aHano3su Ha MecoTo;

- cyxapw, ranetu, emyricuM u MakapoHEeHU

n3genus;

- NpoayKTu 3a dhapmaueBTMYHaTa,
XMMUYeckaTa, xapTMeHaTa M nvMBOBapHaTa
WHAYCTPUS;

- Cnagkapckm wusgenuda: pasjindydHin BupaoBe

and bakery products (lNaBnoBckas,
1992; Kapabyns, 1989).

Currently, the extrusion is widely
used in other food sectors: the
processing of meat, fish, bread,
confectionery, in order to obtain
various food products (OcTtpukoB u
cwaBrT., 2004), ranging from snacks
to meat analogues.

According to the \variety of
commodities, forms and methods of
application, extruded products
generally are: crisp bread (crackers)
and Dbiscuits, breakfast cereals,
textured proteins  and meat
substitutes, dietary food products,
confectionery and feed products

(KywmaH n JykuH, 1992;
Macnapcka, 1992).
The most popular extruded

products include:

- prepared for consumption cereals,
snacks, flakes and other foods for
breakfast, prepared of cereals that
are different in shape, color and
taste and easy for handling during
production;

- pellets;

- food for infants, pre-cooked flour,
instant concentrates, functional
components;

- feed for pet animals and fish,
feed,;

- textured vegetable protein
(primarily from soy, although not
always) used in the production of
analogues of meat;

- crispbread, bread
emulsions and pasta;

- products for the pharmaceutical,
the chemical, the paper and the
brewing industries;

- confectionery products: various
kinds of sweets, chewing gums
(Guy, 2001; Harper, 1986; Riaz,

crumbs,
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6oH60HN, abBKKM (Guy, 2001; Harper, 1986;

Riaz, 2000).

B 3aBvcuMOCT OT HauyuHa 3a nonyyasaHe
Ha eKkcTpyauvpaHuTe npoaykTM Te ce
npegnarat B roToB 3a KOHCymMauusa Bug
(cMneHn, OpaxupaHu, U3NeYeHu  Unu
N3NbPXKXEHU) wnNn  KaTto nonydabpukaTu,
KouTo TpsibBa AOMbMHUTENHO Ada ce
obpaboTar (MeHoB u cbasT., 2012).

Bbp3oTo pasBuTME Ha eKkcTpy3udara,
nossonsBa pgda Cce Cb3gagar  HoOBWU
XpaHUTernHu nNpoayktTm 3a OeTCKo U
OVeTUYHO XpaHeHe, 3a YyAOOBNeTBOpsiBaHe
HYXOUTe  Ha  pasnuyHu  rpynu  OT
HaceneHneTo, B TOBa YMCNO Ha cneuuaneH

KOHTUHIEHT (neTum, reonosu,
nooBoAHMYapW W gp.), Aa ce nonyyat
npoayKTH, nMaLum neyebHu,

NPOPUNAKTUYHN U CTUMYynMpaLLM CBOUCTBA
(CamatoHoB 1 MamatoHoB, 1996; Kapabyns,
1989; Kpayc u cbaBT., 1988).

Han-pasnpocTtpaHeHaTta obnacT, B KOATO
ce npunara ekcTpy3aMOHHaTa TEXHONorns
OHec, e npu npepaboTkaTta Ha
CENCKOCTONAHCKN NPOAYKTU KaTo 3bPHO,
6ynryp, 6palHo, HAWeCTe U TEXHUTE CMEeCcKU
(OcTpukoB u cbaBT., 2004).

Hanpumep, dupma ,General Foods”
(CALL), npegnara XxpynkawmsT NPOAYKT C
NNogoBM apomMaTtm3aTtopun, B CbCTaBa Ha
KOWTO BnM3aT MNueHuua, uapesuua, oBec n
acnaptam. poaykTbT ce npou3Bexna BbB
dopmaTta Ha 3BE3OMYKM B SPKO PO30B U
CBETNO CuH UuBAT; oborateH e ¢ 8
BUTAMMHA, UMHK N Xena3o. Colarta dovpma
npegnara 3a geuarta 3bpHeH Npoaykt 6e3
3axap ([MaBsnosckagd, 1992) .

B CALl e paspaboteH wmeToa 3a
noflyyaBaHe Ha  3aKyCKM C  BWUCOKO
cbAbpXaHue Ha uenynosa. HagpobeHute
06BUBKM 1 3apOANLL HA LLapeBUYHOTO 3bPHO
ce cMecBaT C pacTUTenHo macno, Jobasart
ce nogcnaxgawm BeuwecTtsa (men, menaca
N Ap.), Cyxo MNHAKO, eMynratop W Sa4Ku,
cnen KoeTo macata ce ekcTpygupa u ce

2000).

Depending on the way of
obtaining extruded products they are
available in ready-to-eat type
(minced, coated, baked or fried) or
convenience foods that need to be
further processe ([leHoB n cbasT.,
2012).

The rapid development of
extrusion allows to create new food
products for children and dietary
nutrition and to meet the needs of
different population groups, including

a special contingent (pilots,
geologists, divers, etc.) It allows
obtaining products which have

health prevention and stimulating
properties (lamatoHoB 1 ["amatoHOB,
1996; Kapabyna, 1989; Kpayc wu
cbasT., 1988).

The most widespread area in
which is applied extrusion
technology today is the processing
of agricultural products such as
grain, grits, flour, starch and their
mixtures (OcTpukoB 1 cbasT., 2004).

For example, the company
"General Foods" (USA), offers the
nibble product with fruit flavors, the
composition of which includes
wheat, corn, oats and aspartame.
The product is produced in the form
of stars in bright pink and light blue.
It is enriched with 8 vitamins, zinc
and iron. The same company offers
a children grain product without
sugar (lNasnosckas, 1992).

The scientists in the USA have
developed a method of preparing
snacks with a high content of
cellulose. The crushed wrap and
germ of corn grain are mixed with
vegetable oil plus sweetening agents
(honey, molasses, etc.), milk
powder, emulsifier and nuts. Then
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nonyyaBa wusgenue c XernaHa dopma
(dyHae, 1992; Bailey et al., 1991).

B AnoHus e paspaboTteHa TexHonorna 3a
noflyyaBaHe Ha 3aKyckm oT opus. B
peuenTtypaTa Bnv3a obeamacrneHa opusosa
nocna n HagpobeH opwus ([onTBsAHWMUA,
1986; KawkaBanmkmen, 1987; Mensenes u
Bacunesa, 1994).

Mexgy ronemuss  acopTUMEHT  Ha
eKCTpyAnpaHn U3genns, 3Ha4nTenHoO MACTO
3aema rpynarta Ha OUeTUYHUTE NPOOYKTMW.
Hanpumep, B [epmaHna e naTteHToOBaH
MeTO/ 3a NPUroTBAHE Ha pasfiMyHU BUOOBE
XNebHn un3genust CbC CbAbpXaHWe Ha
okorio 30 % 6GanacTHM BelwecTBa KbM
o6woTo KonuyecTBo BpalHo. NonyyeHute
n3genusa ca nyxkaeum M ce oTnMyaBaT CbC
3HauuTeneH obem n gobpa AbLBKAEMOCT Ha
cpeguHata (KywmaH u JlykmH, 1992).

EkcTpyoupaHeTo Ha CYpPOBUHUTE
CbAbpXKallM HUWecTe, OTKpuBa ronemu
Bb3MOXHOCTU 3a Cb3[aBaHETO Ha HOBMU
LEHHU XPaHUTENHN NPOAYKTW.
[MepcnekTUBHO pelleHne 3a NOCTUraHeTo Ha
TasMm uUen ce fABsfBa EeKCTPy3MOHHaTa
npepaboTka Ha oTnagbuute oT
XpaHUTENHUTE NPOU3BOACTBA, Hanpumep,
XnebHus Opak. M3nonssaHeTo Ha
HeTPaaMUMOHHM  BMOOBE  CYpPOBMHM B
Ka4yeCTBOTO Ha LiEeHHW A06aBKM B 4aCTHOCT
pasfiMyHUTE 3EeNIeHYYKOBM nNpaxoobpasHu
nonydabpukatu Ha 6enTbyHM
nogobputenu, no3eonsiea ga ce paswupu
acopTUMEHTa Ha eKcTpyampaHuTe
XpaHUTENHN NpoAYyKTM, fa ce MOoBMLWN
TAxHatTa GuonormyHa M XpaHuTenHa
CTOMHOCT.

EKCTPY3MOHHUTE NPOAYKTU MMAT BUCOKM
notpebutencku CBOWNCTBA, nobpa
YCBOSIEMOCT,  HMCKa  aTakyemoCT  OT
MUKPOOPraHn3Mmn, noBuLIEHA YCTOMYMBOCT
Ha OKMCNsiIBAHE W Obfblr  CPOK Ha
CcbxpaHeHue (MoBMHKOBCKa 1 cbaBsT., 1987;
Seibel et al., 1979).

MpepaboTkaTa Ha BNUCOKO-

the mass is extruded to obtain
product having the desired shape
(dyHaes, 1992; Bailey et al., 1991).

Japan sientists have been
developed a technology for
preparing a snacks from rice. In
preparation there is defatted rice
husk and crushed rice (TonTBaHMUA,
1986; KawkaBangxues, 1987;
MepnBepnes 1 Bacunesa, 1994).

Among the large assortment of
extruded products the group of
dietary  products occupies a
significant place. For example, in
Germany they patented a method for
preparation of various types of
bakery products containing about
30% ballast substances to the total
amount of flour. The obtained
products are fluffy and they are
characterized by significant volume
and good crumb chewability
(XKywmaH u JlykmH, 1992).

Extruding of the raw materials
containing starch opens great
opportunities for creating new
valuable  foodstuffs. Promising
solution for achieving this goal is the
extrusion processing of waste from
food industries, for example,
scrapped bread. The use of
untraditional raw materials as
valuable supplements in particular,
various vegetable powder meal of
protein enhancers allows to expand
the assortment of extruded food
products to increase their biological
and nutritional value.

The extrusion products have high
consumer properties, good
digestibility, and low attack rate of
microorganisms. They have
encreased oxidation stability and
long shelf life (I'moBuHKOBCKa W
cbasT., 1987; Seibel et al., 1979).
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BbrnexmapatHmte wu3xogHun CcypoBUHU Ce

n3BbpLLBA B crneunanHm MaLUUHW,
HapeyYeHn eKkcTpyaepu, B KOUTO 4pe3
pasMekBaHe M  nnactuuumpaHe  Te
npuemart onpegeneHa dopma,

NpeMUHaBarkn npe3 eKCTPy3MOHHa rnaBa
(maTtpuua). CeyeHMeTO W CbOTBETCTBA Ha
KOH(purypaumsaTta Ha n3genueTo. B
cneaocteme  Ha o ToBa,  npepaboTeHuaT
mMaTepuan npeMuHaBa npe3 pasnnyHu
CbCTOSIHUSA — OT XPYMKaBo ,CTbKNO0OpasHo”
00 CUIMHO enacTUYHO UM TEYHO CbCTOSIHUE
(OcTpukoB u cbasT., 2004).

CoblecTtByBar pasnnyHu BMOoOBE
eKCTpyaepu, KOMTO AaBaT Bb3MOXHOCT 3a
necHo npepaboTBaHe Ha Marepuanute u
NPOM3BOACTBO Ha  pPas3nuMyHM  BMAOBE
XpaHutenHn npoayktn. OBuMKHOBEHO ce
N3Non3BaT LWHEKOBU ekcTpyaepun. MonsamoTo
pa3HooOpa3ne BbB (hopmaTta N gbImkuHaTa
Ha  LWHeKoBeTe W  UMNUHOPUTE  Ha
eKkcTpyaepuTe, gaBaT Bb3MOXHOCT 3a borat
n3bop, KOWTO NPOU3BOAUTENAT MOXe [na
HanpaBu B 3aBUCMMOCT OT CYPOBUHUTE U
N3NCKBaHUATa KbM rotosute usgenus (Guy,
2001; Riaz, 2000; Zeidler et al., 1980).

LLIHekoBuTE ekcTpyaepute oueart
€[HOLLUHEKOBM W ABYLWHeKOBW. [MpuHUMnHa
CXemMa Ha €e[HOLHEKOB eKCcTpyaep, €
nocoyeHa Ha dwmr. 1 (www.engineering-
review.bg).

KoHcTpykumaTa Ha eKkcTpyaepuTe
OOMKHOBEHO BKMOYBA KOpMyc, Han-4ecTo
noa popmaTa Ha LMnMHABP CbC cneyunanHa
o6paboTka Ha NOBBLPXHOCTTA, obopyaBaH C
HarpeBaTenHu enemeHTn. B kopnyca ce
Hamunpa paboTHO  TANO  —  LUHEK.
ObpaboTBaHMAT maTepuan ce nogasa OT

OyHKEp, pas3nonoXeH B HayanoTo Ha
ekcTpyoepa. B kpas e pasnonoxeHa
dopmoBawia rnaea wunM MaTpuua 3a

0POpMSHE Ha KpanHUA NPOAYKT.

Processing of high carb raw
materials is carried out in special
machines called extruders, in which
by softening and plastification they
adopt a specific shape, passing
through an extrusion head (matrix).
The cross-section corresponds to
the configuration of the device. As a
consequence, the processed
material passes through different
states - of crispy "glassy" to strong
elastic or a liquid state (OcTtpukos u
cbasrT., 2004).

There are various
extruders, which allow easy
processing of materials and
production of various kinds of food.
Generally they use expellers
extruders.The great variety in the
shape and length of the augers and
cylinders of extruders allow wide
choice, which the manufacturer can
make depending on the raw
materials and the requirements to
the finished products (Guy, 2001;
Riaz, 2000; Zeidler et al., 1980).

Auger extruders are single-auger
and twin-auger extruders. Principal
scheme of a single auger extruder is
shown in Fig. 1 (www.engineering-
review.bg).

The construction of the extruders
typically comprises a hull, usually in
the form of a cylinder with a special
surface treatment, equipped with
heating elements. In the hull is
located a working body - an auger.
The processed material is filed from
a bunker located at the extruder. At
the end is located a forming head or
a matrix to form the final product.

types of
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By kop

Ha 2poBamas

®dur. 1. MpuHUUNHA cxemMa Ha eAHOLLUHEKOB

ekcTpyaep
EavHcTBEeHaTa  noaBwkHa — 4YacT B
ekcTpyaepa ce  sBiBa  LLUHEKOBOTO

YCTPOWCTBO, NpeAHa3Ha4YeHNeTo Ha KOeTo
€ npuaBwXBaHe Ha m3xogHaTa CypoBMHA
npe3 kopnyca Ha ekctpyaepa. Mo Bpeme
Ha ToBa nNpuUABWMXBaHe MaTepuanbT ce
KkoMnpecupa, 3arpsisa, nnactudpuumpa wu
XOMOreHusupa.

O6vkHOBEHO, BbpPXY LHekKa Ha
ekcTpyaepa ce obocobsasaTt Tpu paboTHU
30HW, KaTO B 3aBMCUMOCT OT KOHKPETHUTE
M3NCKBAHMS W NOCTaBeHUTEe Uuenum e
Bb3MOXHO o6ocobsBaHeTo n Ha
ponbnHutenHun TakmBa. CraHgapTHuUTE
paboTHM 30HM BKOYBAT: 3axpaHBalla
(3oHa Ha cmecBaHe), Komnpecupawa Wu
nnactuuymupalia (3oHa Ha ToneHe wu
nnactuguuupaHe). dopmupallara rnaea e

ereMeHTbT OT  eKcTpydepa, [Jasaly
cneunduyHna  npodun Ha  KpanHus
NPOAOYKT.

[MpouechT ekCTpy3nsa Han-obLlo BKIOYBA
onepaummTe: CMecBaHe Ha KOMMOHEHTUTE,
Tonnoobpabotka, dopmoobpasyBaHe U
TpaHcnopTUpaHe, KOUTO NpoTU4aT B €AHa
MaLluuHa. MogroTBeHaTa n3xogHa
CypOBMHA, KOSATO OOWKHOBEHO € noa
dopmaTa Ha npax Unu rpaHynu, NocTbnea
B eKkcTpydepa nog HandraHe. LLHekbT Ha
eKkcTpygepa npemMectBa CcypoBumHaTta B
kopnyca. B paboTHaTa kamepa npoayKTbT
ce [OBWMXW MO CrOXHa TpeakTopud, npu

Fig. 1. Principal scheme of a single-
auger extruder

The only moving part in the
extruder is an auger device, the
purpose of which is movement of the
feedstock through the extruder hull.
During this movement the material is
compressed, heated, plasticized and
homogenized.

Usually, we can identify three
work areas on the extruder auger
and, depending on the specific
requirements and goals, it is
possible to establish additional ones.
The standard operating areas
include: power zone (mixing zone)
compressing and plasticizing (zone
of melting and plasticizing). Forming
head is the element of the extruder
giving specific profile of the final
product.

Extrusion process  generally
includes the operations: mixing the
components, thermal treatment,
shaping and transportation that
occur in a machine. The prepared
feedstock, which is usually in the
form of powder or granules, enters
the extruder under pressure. The
extruder auger moves the raw
material in the hull. In the working
camera the product moves in a
complex trajectory, thus increasing
the degree of shrinkage. It is
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KOeTo Cce yBenuyaBa CTeneHTa Ha
CBMBAaHe. Ta ce onpepens oT
OTHOLLUEHMETO Ha nnowTa Ha paboTHus
KaHan u nnowita Ha m3xoda Ha npoaykra
Ha dopmoobpasyBawara wmatpuua. [lo
TO3M Ha4YMH, B Xoda Ha npoueca,
CYpPOBMHUTE CbAbpXawu HuwecTe ce
nognarat Ha  TOM/MHHO-MEXaHuyecka
pectpykums. OT  HacunHO CbCTOSHUE,
NpoayKTbT NpPemMuMHaBa B CbCTOSIHME Ha
rbBKaBa nnacTtnyHa mMaca (ren),
XapakTepHa 3a BWCOKO KOHLEHTpupaHu
HULIECTEHN KNeucTepn wn peHaTypupaHu
6entbun. Tesn npeobpasyBaHus npoTmnyat
npyn obpabotka Ha cypoBuMHata C
HeobxoammoTo konuyecTBo Bnara (go 20
%), Bucokn temnepatypun (oo 200 oC) u
ronamo HansraHe (8o 25 MPa) 3a HAKOMKo
cekyHan (OctpukoB wn cbaeT., 2004,
MaBnosckas, 1992).

O6pasyBauiata ce mMaca ce npemectsa
nocpenCcTBOM LUHEK KbM MaTpuuaTa 1 npu
onpefeneHo HandraHe ce npecoBa npes
HenHua oTBop. CunaTta Ha HansraHeTo B
3HaunTenHa crteneH ce obycnaesa oOT
CbNPOTUBNEHNETO Ha oTBOpa Ha
mMaTpuuata W  CTPYKTYPHO-MEXaHU4YHUTe
cBoncTBa Ha obpaboTBaHaTa maca.

Cnen wusnu3aHeTo Ha npoaykta npes
OTBOpa Ha MaTtpuuarta, B pesynrtaT Ha
pPA3KO NajaHe Ha Temnepartypata MU
HanaraHeTo npoTnya MUTHOBEHO
n3napsiBaHe Ha Brnara, HaTpynaHata B
npoaykta eHeprus ce ocBoboxpaBa CbC
CKOpOCTTa Ha ,B3puB”, KOETO AoBexaa Ao
obpasyBaHe Ha nopecTa CTpPyKTypa M
yBenuyaBaHe obema Ha ekcTpyaarta
(OctpukoB un cwvaBT., 2004; Best, 1989;
Pollini, 1994).

3. 3aknro4eHue

OT HanpaBeHusi aHanu3 MOXeM [da
OTYETEM, Ye EeKCTpy3usiTa € CbBPEMEHEH,
edeKTUBEH, NEPCNEKTUBEH, NPOrPECUBEH U
CPaBHUTENHO HOB MeTod 3a npepaboTka

determined by the proportion of the
working channel area and the area
of the outcome of product shaping
matrix. Thus, during the process the
raw materials containing starch are
subject to thermal-mechanical
destruction. Powdery product
changes into a flexible plastic mass
(gel), which is characteristic of highly
concentrated starch kleysters and
denatured proteins. These
transformations  proceed  during
processing of the raw material with
the required amount of moisture (up
to 20 %) and high temperatures (up
to 200 °C) and high pressure (up to
25 MPa) for a few seconds

(OcTpukos n CbasT., 2004;
MaBnosckas, 1992).
The forming mass is moved

through auger to the matrix and at a
specified pressure it is compressed
in its hole. The power of pressure is
largely determined by the resistance
of the matrix hole and the structural
mechanical properties of the treated
mass.

After the release of the product
through the matrix hole, resulting in
rapidly fall in the temperature and
the pressure, evaporating the
moisture occurs instantaneously, the
accumulated in the product energy is
released with the speed of
"explosion”, that leads to the
formation of porous structure and
increases the volume of the
extrudate (OcTtpukoB n cbasT., 2004;
Best, 1989; Pollini, 1994).

3. Conclusion

From the analysis we can report
that the extrusion is a modern,
efficient, viable, progressive and
relatively new method of processing
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Ha CypOBMHKW, CbAabpxawuM OCHOBHO raw materials containing mainly
HULecTe. starch.

EkcTpyanpaHeTo Ha 3bpHEHU CYpPOBUHU Extrusion of grain raw materials
OTKpMBa NepCrneKkTMBM 3a Cb3daBaHeTo Ha  opens up prospects for the creation
HOBW XpaHu, B T.4. U yHKunoHanHn, n  of new food, including functional,
Bb3MOXHOCTM 3@  M3MNOM3BaHEeTO Ha and opportunities  for using

HEeTPaANLMNOHHU, HO LIEHHN 0O0OaBKM. nontraditional but valuable nutritional
supplements.
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