AKAJEMUJA CTPYKOBHUX

CTYAWJA BEOIPAL
ACADEMY FOR APPLIED
STUDIES BELGRADE

O

TEXHOJIOI'MJA
XPAHE U ITKUKHA

AP AHA KAJIYHIIEBU'h

AKAJEMHNJA CTPYKOBHUX CTYAMNJA BEOI'PA/]




IHpyuHIUIIN
KOH3epBHUCabha
HAMUPHUILA




Mukpoopranu3Mim 1 XpaHa

»KoHzepBrucame  XpaHe  je  TEXHOJIONIKU  ITOCTyIIaK
YHUIILITABAIA HJIU CIIPEYHABAIbA PA3BOJA
MHKpOOpraHH3aMa, Kako Ou ce 00e30eamia MUKPOOUOJIOIIKA
cTaOUIHOCT ITPOU3BOJIa TOKOM H-€TOBOT POKa Tpajama

»11o npupoau crBapu xpana HUJE CTEPUJIHA, HuTH je TO
OCHOBHU 3a/]aTaK KOH3EpBUCAKa XpPaHe




IHocTynniu KOH3epBHuCakha

O

ABNOTHUYKN AHABNOTNYKIN
° YHUIIITABaAHH€ * cIpeuaBaibe pa3Boja
MHKPOOpPraHu3ama MHKpPOOpraHmu3amMa
O cTepmau3alivja, O cyuIieme,
o jouusyjyhe 3paueme O KOHIIEHTpHCaHe
O KOH3epBaHCH, O 3aMp3aBambe
O aHTHOUOTHUIH O MapUHHUPAamhe

g
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Kapakrepucruke xpaHe
OuTHe 3a pa3B0j MUKpOOpraHm3aMa

vpH BpeaHocT
v Cazap:xaj Bj1are 1 akTUBHOCT BO/I€

v OKCUIO-pEAYKIIMOHH MOTEHIHjaJ (IIPHUCYCTBO
KHCEOHHUKA)

v'Caap:xaj HyrpujeHara
vIIpHCyCTBO aHTHUMHUKPOOHHUX CyIICTaHIU

v Cnnospainmbu (hakTopu




pHBpe,ZlHOC’];Ho 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Molds

Yeasts

Alicyclobadcillus spp.

Salmpnella |spp.

Acetabacter spp.

Ligteria monocdytogenies

Yegsinia enterocoliticn

Fschertichia foli

Clostridium [botulinum

Bacillus cergus

Campylobacter spp.

phigella spp

Vibrio |parallaemolyticus|

Vibrio|cholerae

:lust%ium perfringens




= o o

min. pH 3a pa3Boj HeKNX OaKTEepHUja
Aeromonas hydrophila ca. 6.0
Asaia siamensis 3.0
Alicyclobacillus acidocaldarius 2.0
Bacillus cereus 4.9
Botrytis cinerea 2.0
Clostridium botulinum, Group | 4.6
C. botulinum, Group |l 50
C. perfringens 50
Escherichia coli 0157:H7 4.5
Gluconobacter spp. 3.6
Lactobacillus brevis 3.16
L. plantarum 3.34
L. sakei 3.0
Lactococcus lactis 4.3
Listeria monocytogenes 4.1
Penicillium roqueforti 3.0
Propioniibacterium cyclohexanicum 3.2
Plesiomonas shigelloides 4.5
Pseudomonas fragi ca. 5.0
Salmonella spp. 4.05
Shewanella putrefaciens ca. 54
Shigella flexneri 5.5-4.75
S. sonnei 5.0-4.5
Staphylococcus aureus 4.0
Vibrio parahaemolyticus 4.8
Yersinia enterocolitica 4.18
Zygosaccharomyces bailii 1.8




pH Boha u moBpha
Product pH Product pH
Vegetables Fruits
Asparagus (buds and stalks) 5.7-6.1 Apples 2.9-3.3
Beans (string and Lima) 4.6-6.5 Apple cider 3.6-3.8
Beets (sugar) 4.2-4.4 Apple juice 3.3441
Broccoli 6.5 Bananas 4547
Brussels sprouts 6.3 Figs 4.6
Cabbage (green) 5.4-6.0 Grapefruit (juice) 3.0
Carrots 4.9-52:6.0 Grapes 3.4-4.5
Cauliflower 5.6 Limes 1.8-2.0
Celery 5.7-6.0 Melons (honeydew) 6.3-6.7
Corn (sweet) 7.3 Oranges (juice) 3.6-4.3
Cucumbers 3.8 Plums 2846
Eggplant 4.5 Watermelons 5.2-5.6
Letiuce 6.0
Olives 3.6-3.8
Onions (red) 5.3-5.8
Parsley 5.7-6.0
Parsnip 5.3
Potatoes (tubers and sweet) 5.3-5.6
Pumpkin 4.8-5.2
Rhubarb 3.1-34
Rutabaga 6.3
Spinach 5.5-6.0
Squash 5.0-54
Tomatoes (whole) 4.2-4.3




pH BpeaHoOCT

» Cnabokucesnie Hamupuuiie (pH 5,3- 7,0)

O Meco, puba, jaja, rpaiiak, bopaHuja, rpailiak, mmnaprJia,
Iaprapena, ciragah, medypke, KyKypys

» Cpeame kucese Hamupuuiie (pH 4,5-5,5)
o MemasuHa noppha u meca, cyle U COCOBU

» Kucese namupnunue (pH 3,7- 4,5)
O mapazajs3, Kajcuja, OpeckBa, KpylIka, CMOKBA

» Jako Kucesie HamupHuiie ca pH ucnoz 3,7

O COK JIMMYyHa W IIOMOpaHIie, MapMeJiaJie U IIEMOBH,
jarogacro-606uuacTo Bohe 1 BbUXOBU IIPOU3BO/IH,
3aKUIlleJbeHO MOBphe, KHceIn KyIycC




Caap:xaj Boae AKTUBHOCT BOJe

AKTHBHOCT BOJI€ - OJJHOC HAaIIOHA BOJIEHE I1ape
M3HAaJl HAMUPHHUIIE M HAIOHA Iape U3HAa[,
JIeCTUJIOBAaHE BOJIE:

A - P broj molova vode
" Py broj molova vode+broj molova suve supstance

rje je P — nmputrcak BoJeHe nape U3Haa HaMUpHUIle a PO — nipuTucak BojieHe
mape U3HaJl JeCTUJI0OBAHE BOJIE HA MCTO] TEMIIepaTypH

O KoJIM4YUHE BOJie, Kao U 071 OTHOCA CJI000JHE U
Be3aHe BJiare 3aBUCU aKTUBHOCT BOJIE.




Caap:kaj Boje AKTUBHOCT BOJ/e

O

[Tomohy aw BpeTHOCTH MO3K€ ce IIPOIEHUTH KOJIUKU je YIe0
cs1000/1HEe BOJIE Y HAMHUPHHUIIM, TaKO Jia OH IIpPeJiCTaB/ba
IIOTO/IaH IIapaMeTap KOJUM Cce MOXKe KOHTPOJIMCATH PAacCT
1 pPa3Boj MHUKpPOOpTaHH3aMa.

Ilopen oBora, foKa3aH je WM yTHIQ] aKTUBHOCTH BOJie Ha
Op3uHYy oOJBHjalba PA3HUX HEIOXKEBbHUX XEMUJCKUX
IIpOMEeHa Yy XpaHH, Kao IITO Cy ayTOOKCHJaIlH]a,

HECH3NMATCKO TAMIbEIHE U EH3NMMCKaA dKTHUBHOCT.




Caap:xkaj Boae AKTUBHOCT BO/i€

* BAKTEPUJE

O 3a HOpMaJIHy aKTUBHOCT OaKTepHja IOoTpeOHa je HajBUIIIA aw
BpeaHoct u 1o 0,90-0,96.

+ KBACII

o 3a pa3Boj BehiHe KBacalla HEOMX0/Ha je aKTUBHOCT BOJIE
Beha o O,88.

» INTECHHA

o IlnecHu 3axTeBajy Mamy KOJUYUHY c10001He Boze (O, 75-
0,80), 10K je HaJHUKA aw BPEIHOCT IIOTpeOHAa 3a aKTUBHOCT
KcepopuaIHuX miaecHu (0,65) 1 ocMOPUIHUX
kBacana (0,60).




AKTHBHOCT BOJe
min. aw 3a pa3BoOj] MUKPOOpPraHn3ama.
Organisms a, Organisms a,
Groups Groups
Most spoilage bacteria 0.9 _Halophilic bacteria _ _ _____ { 0.75
Most spoilage yeasts 0.88 |r Xerophilic molds 0.61
Most spoilage molds 0.80 I_ Osmophilicyeasts — 0.61 1
Specific Organisms Specific Organisms
Clostridium botulinum, type E 0.97 Candida scottii 0.92
Pseudomonas spp. 0.97 Trichosporon pullulans 0.91
Acinetobacter spp. 0.96 Candida zeylanoides 0.90
Escherichia coli 0.96 Geotrichum candidum ca. 0.9
Enterobacter aerogenes 0.95 Trichothecium spp. ca. 0.90
Bacillus subtilis 0.95 Byssochlamys nivea ca. 0.87
Clostridium botulinum, types A and B 0.94 Staphylococcus aureus 0.86
Candida utifis 0.94 Alternaria citri 0.84
Vibrio parahaemolyticus 0.94 Penicillium patulum 0.81
Boirytis cinerea 0.93 Eurotium repens 0.72
Rhizopus stolonifer 0.93 Aspergillus glaucus* 0.70
Mucor spinosus 0.93 Aspergillus conicus 0.70
Aspergillus echinulatus 0.64
Zygosaccharomyces rouxii 0.62

. Xeromyces bisporus 0.61 .




AXKTHBHOCT BO/Iie O/ipeljeHrX HaMHUPHUILIA

HAMUPHHULA g?)é[[l]’;l((% t)I a, E HAMUPHHULA ]C;?)ﬁl;}l((% ')I a,
Cgexe nosphe 90-96 0,990 i Ilem 30-35 0,820-0,940
Caexe Bohe 80-90 0,985 E Men 10-15 0,750
Jaja 75 0,970 E Ilehep 0-0,15 0,300
Meco 60-70 0,987 E CyBH 4aj 5 0,380
Muieko 87 0,995 E Caarko 28 0,740
Cup 40 0,960 Eg;"ui:: 73 0,590
Konuentpar 40 0.820 E KOHIIeH.TpaT 65 0.968
MOMOpaHie  apajajsa




Oxcuao-peayKIMOHH IMOTEeHIIjajl

Ha ocHOBY ofHOCa IIpeMa IIPUCYCTBY KMCEOHUKA
MUKPOOPraHU3MHU MOTY OUTH:

 AepooHu (1miaecHu, 0akrepuje)
« AHaepooOHu (0axTepuje)

 Paky/JITATUBHO aHaepoOHU (KBaCIH)

* MuxkpoaepopuiIiHU




Caap:kaj HyTpUjeHarTa

HopmanHo pyHKIIMOHHCAKE U PACT MUKPOOPraHu3aMa
YCJIOBJbE€HU CY IIPUCYCTBOM:

v Bone

v'  H3BOpa eHepruje

v'  H3Bopa azora

v BurammuHa u (paKTOopa pacra
v.  MunaepaJja




AHTUMHUKPOOHE CYIICTAHIIE

Hexke BpcTe XxpaHe cy OTIIOPHE Ha JIejCTBO MUKPOOpraHusamMma
300T IIPUPOHO MPUCYTHUX aHTUMUKPOOHUX je/IUHEHha

IIUMeT-aJJIexXul U eyreHoJ (IIuMeT)

KapBaKpoJI ¥ TUMOJI (OpUTaHO)

aJTI-u3oTuonujaHar (ceHd)
eyreHoJ1 1 TumoJI (;kanduja)
eyreHoJ1 (kapauduih)

auiyH (0eu aykK)

d




Cnospammu pakTopu
KOJHU yTUUY Ha CTA0OMJIHOCT XpaHe

» Temneparypa CKJIaUIITEHa
» PeslaTuBHA BJIAXKHOCT CKJIQIUIIITA

» CacraB atmocgepe

» 1IpucycTBO M aKTUBHOCT JAPYTUX MUKPOOPTraHu3aMa




OCHOBHM ONPUHIINIIN KOH3E€EpPBHUCaAKHA
JJAKOKBaAP/APUBUX HAMUPHUIIA

MHNKPOBUOJIOIIIKA CTABNJIHOCT
ITPON3BOJIA

TOKOM IbET'OBOI' POKA TPAJAIHA

[Ipoxykeme >KHMBOTHHUX IIPOIlECA CBEKHUX HAMHPHHUIIA OMJbHOT
IIOpeKJjIa KOje HacTaB/bhajy *KUBOTHE (PYHKIIH]je U Iociie Oepoe

YHunrraBamkbe MUKPOOPraHu3aMa - aOMOTUYKHU MPOIleCH,

OnemoryhaBame aKTHBHOCTH MHKpOOpraHmsamMa -
aHAOMOTHUYKU IOCTYIIIIH.

Memwame cacTaBa NOpUCyTHE MHKpodJiope - pasBujajy ce
MHUKPOOPTaHU3MH KOJHU CBOJOM AaKTHBHOIIIhY M MIPOH3BOJAHMA
MeTabou3Ma I1000JbIlIaBajy OpPraHOJIENTUYKE M IIpexpamMbeHe
ocobuHe (HIIp. OuoJsioniku epMeHTHCAHO ITIOBphe 1 Bohe, Kuceso

MJICYHU HIiOI/IBBOiI/I i




IlocTyniim Koju ce 3aCHHUBAjy Ha MPOAY:KewhYy ;KUBOTHHUX
nmpoileca JI&KOKBEI@I/IBI/IX HaMUPHUIIA

* MUHUMAaJIHE HEIlOKeJbHE IIPOMEHEe

» Tpaucoopt u CKIagullTeHE
O postharvest

» IIpomeHe 3aBuce O
O BPCTE,
O copTe,
O CTelleHa 3PEJIOCTH,
O HauuHa Oparba,
O yCJIOBa TPAHCIIOPTA U
O CKJIaAUIITEma
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2, YHUIIITABAKh€¢ MUKPOOpPraHu3ama -
a0OMOTHUYKH IPOoIecHu

O

BHICOKa TeMIlepaTypa,
. 3pavembe,
. KOH3epBaHCH,
. AaHTUOMOTUIIU

> OWDNEF




AOHMOTHUYKHU IIpoIiecu

O

1. 3arpeBame

O JIUpEKTHUM ILIaMEeHOM

o CyBuM BpyhHM Ba3ayxoM
o 3acuheHOM BO/IEHOM ITapOM
2, 3paueme

o l'ama 3paueme

O 3paueme yecTuliamMa

o UV 3paueme

3. TpeTUpame racopuMa
o Qopmasexus

O EruiieHokcup

o Ocrasu racosu

4. MpUMEeHa cIenujaJTHuX
MOCTyIIaKa

o IlpumeHa KoOH3epBaHaca u
AaHTUOUOTUKA




AOHMOTUYKHU IIpoOIecHu
IIpumeHna HOBI/IL@HG TeMIIeparype

YTunaj 3aBucu on-

BucuHe TemIiieparype

Jly>K1He B’eHOT IeJI0Bamha

Bpcre Mukpooprasnizama
Crazujyma pa3Boja

KoHIieHTpanuja MUKpOOpPraHu3ama

CacraBa OKOJIHOT MeijyMa (KoJIMunHa BOJIE,
nmehepa, MacT 1 KOH3epBaHCA)

PH Bpeanoctu (Cl. botulinum)
I




CacraB OKOJIHOT MeJaujyMa
XeMHJCKH cacTaB cpeanuHe

» YTuiaj akryesnHe kuceaocTtu (pH)
* YTuI1aj] KyXumbhCKe COJIN

» Cagp:kaj Boje

* AHTUOMOTHUIIN, PUTOHITUIN

IIpucyctBo 1ehepa

IIpucycrBo macru




IIpMHIMIIU TEPMUUYKOI KOH3€pBHUCAhA

O

» MHakTHUBaIja MUKpOOpTraHu3ama
» IIITo HMKaA TeMIIepaTypa TpeTupama

» ITITo kpahu nmepuox n3narama TOIIOTH




IlacTepu3anuja u crepuansanuja

» Cnabokucesie HAMUPHUIIE
» Crepunuzanuja 115-140 °C
e Cl. botulinum

» Kucesie HamMmupHuiie
» Ilacrepuzanmuja 75-100 °C

» KputnuHa Tauka
» Bpcra 1 BesinynHa nmakoBama




KoH3epBrucame HAMUPHHUIIA 1O0aTKOM
XeMH]CKUX KOHBGpB@{aca 1 AaHTUOHMOTHKA

» Bpcre XeMHjCKHX KOH3epBaHaca

o HeopraHcke jeanmbermnha

= (autputu E249, E250, cymmnop-aunokeus E220, BogoHUK
IIEPOKCHU/, YIJbeH-InoKkcua E 290),

o IIpupoaHa opraHcka jeaAnkbermha

= (copbuncka kuceauHa E200, 6en3oeBa kucennHa E210,
IpomnoHcKa kuceanHa E280,)

o Bemrrauku QyHrunyuamn

« (6eromm, nudenn E230)




KoH3epBHUcamkhe HAMUPHHUIIA JOAATKOM
XE€MHUJCKHNX KOH3epB@aca 11 aHTUOMOTHUKA

KoH3epBaHcu
v TIpoay»kaBajy pok Tpajama
v EXOHOMHNYHU
v JeaJHOCTaBHO J0/1aBambe
v EdukacHr npeMa MUKpPOOpPraHU3aMa
v AJIN BpegHOCT

v Pas3nuuuTo Jenyjy — BPCTe M.O, CTajgujyMa pa3Boja, BPCTe U
KHCEJIOCTU CperHe, Ay:KUHE JIeJIoBatha U KOHIIEHTpallje

v Jla 7111 je TOTOB IMPOU3BO/I, UJIN MOJIYIIPOU3BO/]

v KyxumcKa co, 1ehep 1 opraicke KuceJnHe HHUCY XEMU]CKU
KOH3€pPBaHCHU




AHTHOMOTUIIM U (PUTOHITUIU

» AHTHOMOTHUIHN
O IIpOon3BOAN MeTa6OHI/I3Ma HEKHNX MHUKPpOOpPIraHKu3aMa,

O CJIy»Ke 3a YHUIIITaBalbe HeKe JIpyre BpCTe MUKpPOOpTraHu3aMa
(au3uH E234, cyOTUINH, XJIOPTETPAILIUKIIIH)

o durToHIMAN
O aHTUOMOTHUIIM OMJBHOT MOPeKjIa




3. OHemoryhaBsame akTHUBHOCTH MUKPOOPraHU3aMa -
aHAOMOTUYKHU MOCTYIIIH

O

1. IIpumeHa HUCKUX TeMIlepaTypa
(3aMp3aBaibe)

2. OacrpamuBambe BOJe HEOIIXO/IHE 3a Pa3Boj
(cymieme, KOHIIEHTPHCAHE)

3. JlomaBame cpejicTaBa pajiui moBehama OCMOTCKOT ITPUTHCKA
(cospeme, mehepeme)

4. TloBehame KuceoCTH JOoZaBakeM cpheTHe KHCeJInHe
(MapuHHupame), TMMyHCKe, BUHCKE, JaOydHe WIN MJIEUHE KHCEeTNHE




AHaOMOTUYKH IMMOCTYIIIHA
KonzepBucame Hamgnnua 3aMp3aBamkbeM

HajHuke TeMIiiepaType IIpu KOjuMa MUKPOOPraHU3MU
JOIII MOTY Ja ce pa3Bujajy cy:
e 3a 6akTepuje -5 70 -8 °C

e 3a kBacie 7 110 10 °C
e 3a miecHu 8 no 12 °C




AHaAOMOTHUYKU IMOCTYIIIIH
OcMmoaHabuo3a

Jlosasu 710 u3jeiHauaBamba KOHIIEHTpPAIIM]e M TO
TaKO IIITO pacTBapad (Boza) MUTpUpa U3 Mame (rae
1Ma BHIIIE BOJe) IIpeMa Behoj KOHIIEHTpaIlHjU CYBe
MaTepHje (rme nMa Mambe BOJIE)

3jeqnHauaBambe KOHIIEHTPAaIje = 0CMO03a
IToBehaBa ce ocMOTCKU IMpUTHCAK

HcymmBame MUKPOOpPTraHU3Ma




AHaOHMOTHYKH IMOCTYIIIIH
CmamuBame akTUBHOCTHU BOJI€

O

1. Cymeme
O OACTpamUBaIbhE BOJIE
O HAaMHUPHHUIIA OCTaje y UBPCTOM arperaTHOM CTamby

2. KoHnmeHTpucame

O OJAcCTpamUBaH€ BOJE Y MaHkhEeM CTEIIeHY Y OJJHOCY Ha
cylierme

0 YoOuuajeHo je 1a Oyay Y TEUHOM arperaTHoOM CTakby
2. IToBehame caap:kaja cyBe Mmarepuje

O JXOJAaTKOM oapelheHnx KOJUYMHA CyIICTAHIIU KOjU
Be3Yjy JAe0 cJI000JHe BOJAe, CMamyjy aw

« Illehep
« Co




KoH3epBHUcamkhe HAMUPHHUIIA CYIIIEHEeM
KcepoaHaouo3a

» Bohe u moBphe, meuypke

(kpoMIIup, Hmiaprapera, KyImyc, mnaprja,, Halrpuka,
1esiep, mapasjajs3, bopaHuja, rpaiiak, jabyka, CMOKBA,
KpyIlIKa, IIJbUBAa, rpoxklje...)

» 3arpeBambeM

» JImopunusamnuja




I{OHueHTpI/Ica@e HAMHAPHHUILA

» Bozia 3arpeBambeM JUPEKTHO MIPeja3u Y BOJEHY Iapy

» Bozia ce mpBO IIPETBOPHU y JIEJ, KOJU CE cemapupa ol
HaMHPHUIIE

» Boma ce y TeUHOM cTamby U3ABaja U3 HAMUPHUIIE
(yarrpaduirtpalmja-peBep3Ha 0cM03a)




JlomaTtak ozpeheHux jenumerha
ca I[UJbeM CMarmbemha aw

¢ Illehepnu Heyrpasine coin
O caxapo3sa, HATPUJYM XJIOPHUJ,
O TJIyKO3a, KaJIAJyM XJIOPH]

O (PPYyKTO3a,

OpraHcke Kuce/JIvHe
O JIAaKTO3a U

JINMYHCKAQ,
0 Mairo3sa jaGyuHa,
MJIEYHA,
* BunieBaieCHTHH aJIKOXO0OJIN cupherHa,
O copbuToI, Burcka
O MAaHUTOJI, ETaAHO

O TJIUIIEPOJI,
O TIPOIMNJIEHTJIIKOJI




b1 OJIOIIIKO KOH3EePpBHUCAHHE

O

Ctumyircame ojpelleHe MUKPOOHOJIONIKE AaKTHBHOCTH, a
IIPOU3BOU MeTabos3mMa THUX MHKDPOOpPTraHU3Ma
IIPE/ICTaB/bajy CPEJICTBA KOja KO3EPBUIILY HAMUPHUITY

Jlobuja cnenndpryHe OpraHOJEeNnTHYKE OCOOMHE

IIpumeHa O0axTepHja MJIEYHO KHCEJIOr Bpema S. lactis
(jorypT, KHMCEJIO MJIEKO)

Kyxumbcka €O HMa BHUIIECTPYKY yJjory (opraHoJIenTHKa,
ceJIeKIIMja MUKPOOpPTaHU3Ma, U3BJIadyU YIJbeHU XHUAPAaTE)

Temnepartypa (kxoja Huje Buia oz 20 °C)
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