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Originalni rad 

UTICAJ VAKUUM-PAKOVANJA I PAKOVANJA SA 
MODIFIKOVANOM ATMOSFEROM NA SADRŽAJ UKUPNOG 

ISPARLJIVOG AZOTA I SENZORNU OCENU MLEVENOG MESA
Kratak sadržaj

Pakovanjem se produžava održivost mesa, odnosno spre"ava kontaminacija i 
odga#a kvar. Pored broja mikroorganizama, pokazatelji kvara mogu biti sadržaj 
ukupnog isparljivog azota i senzorna ocena prihvatljivosti mirisa, zbog "ega je 
cilj ovog rada bio ispitivanje sadržaja ukupnog isparljivog azota i senzorna ocena 
mirisa mlevenog mesa. Mešano gove#e i svinjsko mleveno meso, u odnosu 50:50 
procenata, pakovano je u vakuum, modi% kovanu atmosferu sa 20% O2/ 50% CO2/ 
30% N2 i modi% kovanu atmosferu sa 20% O2/ 30% CO2/ 50% N2, "uvano tokom 
13 dana, pri temperaturi frižidera od 3±1°C i ispitivano nultog, tre&eg, sedmog, 
desetog i trinaestog dana. U sve tri grupe uzoraka mlevenog mesa desetog dana 
skladištenja sadržaj ukupnog isparljivog azota bio je iznad preporu"enih vrednosti 
(25 mg N/100 g), a najzna"ajniji porast zabeležen je sedmog dana skladištenja. 
Ve&i sadržaj ukupnog isparljivog azota zabeležen je u uzorcima mlevenog mesa 
pakovanog u vakuum u odnosu na obe grupe uzoraka pakovane u modi% kovanu 
atmosferu, ali bez statisti"ke zna"ajnosti. Senzorna ocena prihvatljivosti mirisa 
trinaestog dana dostigla je vrednost manju od preporu"ene kod svih grupa uzoraka 
mlevenog mesa. Zabeležene su ve&e ocene prihvatljivosti mirisa uzoraka mleve-
nog mesa pakovanog u modi% kovanu atmosferu, u odnosu na uzorke pakovane u 
vakuum, ali bez statisti"ke zna"ajnosti.

Klju!ne re!i: mleveno meso, vakuum-pakovanje, pakovanje u modi% kovanoj 
atmosferi, TVB-N, senzorna ocena.  
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Original paper

EFFECT OF VACUUM AND MODIFIED ATMOSPHERE PACKA-
GING ON THE CONTENT OF TOTAL VOLATILE NITROGEN AND 

SENSORY EVALUATION OF MINCED MEAT
Abstract

Packaging prolong meat shelf life, prevent contamination and delay spoilage. Beside number 
of microorganisms, indicators of spoilage can be the content of total volatile nitrogen and 
sensory evaluation of odour. The aim of this study was to investigate the content of total 
volatile nitrogen and sensory evaluation of odour of minced meat. Mixed pork and beef, 
in ratio 50:50 percent, was packaged in vacuum, modi% ed atmosphere with 20% O2/50% 
CO2/ 30% N2 and modi% ed atmosphere with 20% O2/30% CO2/ 50% N2, refrigerated 
at 3±1 °C and examined on zero, 3th, 7th, 10th and 13th day of storage. In all groups of 
samples of minced meat total volatile nitrogen content was above recommended value (25 
mg N / 100 g) on the tenth day of storage, and the most signi% cant increase was found on 
the seventh day of storage. Higher content of total volatile nitrogen was found in vacuum 
packaged minced meat samples than in both groups of meat samples packaged in a modi% ed 
atmosphere, but without statistical signi% cance. Sensory evaluation of odour acceptability 
reached lower value than recommended in all minced meat group of samples on the thirteenth 
day of storage. Odour acceptability value of minced meat samples packaged in modi% ed 
atmosphere was higher than odour acceptability value of vacuum packaged minced meat 
samples, but without statistical signi% cance.  

Key words: minced meat, vacuum packaging, packing in modi% ed atmosphere, TVB-N, 
sensory evaluation.
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termosphacta%72%82&3(%:%2(8#"-*/%*%2-2;(8#"-*/% :&6#4*/2% &48&3242% $2% :% $8:':%/*18##8$2-*<2/2% #7$#4#8-*.% <2% '#024:%-('8*023-#$%/*8*&2% ?H*-% ABBA5% [8)#6*-*% *%&28=% ABB_F=% C213(8*0(% 8#7#42% 12#% V3#% &:%
Serratia5%Enterobacter5%Pantoea5%Proteus, 
Klebsiella%*%Hafnia%:%#14*8:%W2/*6*0(%Ente-
robacteriaceae%*%"213(8*0(%/6(,-(%1*&(6*-(%7#'8*-#&(%1428:%#.62P(-#$%/(&2%?C#8).%*%&28=%EQQ_5%[8)#6*-*%*%&28=%ABB_F=%̀ 21#%/*18#;#8$2-*</*%*/20:%<-2,20-:%:6#$:%:%-2&32-;1:%14282%/(&25%1#-2,-2%'8#)(-2%-2&326*.%'8#/(-2%<2&-*42%&(%-2%&(-<#8-#0%2-26*<*%?[66*&%*%@##72)8(%ABBB5%C2"*D%*%&28=%ABEAF=%

\278920% :1:'-#$% *&'2860*4#$% 2<#32%?abC;]F% '8(7&324602% *-7*123#8% &4(9*-(%'84(-&34(-#%8*"(%*%/#8&1*.%'6#7#425%26*%&(%&4(%,(VD(%1#8*&3*%12#%'#12<23(60%&4(9*-(%*%78:$*.%48&32%/(&2=%L1:'2-%*&'2860*4*%2<#3%,*-(%0(7*-0(-02%1#02%&:%#7$#4#8-2%<2%-2;&32-21%-('8*023-#$%/*8*&2%*%:1:&2%/(&25%2%3:%&'2720:%2/#-*0215%7*/(3*62/*-%?YZcF5%38*/(3*62/*-% ?aZcF5% 2/*-*% 1#0*% -2&320:%7(128"#1&*62)*0#/% 2/*-#1*&(6*-25% 12#% *%78:$2%2<#3-2%0(7*-0(-02%1#02%:%26126-#/%#"6*1:%'#&320:%*&'2860*42=%\2%'#82&3#/%"8#;02%/*18##8$2-*<2/2% :%/(&:% '#&6(7*,-#%82&3(% &278920% :1:'-#$% *&'2860*4#$% 2<#32%?C2"*D%*%&28=%ABEA5%U:*<;J2'*662&%*%R*/(-(<;J#6/(-(8#%ABBde5%f,(328%*%&28=%ABEB5% !.#:% ABEB5% g#-,*-2% *% &28=% ABETF=%\248(/(-*%'#38#V2,% 3829*% .82-:%4*&#1#$%1426*3(32%1#02%0(%<2789262%&(-<#8-(%12821;3(8*&3*1(%*%-:38*3*4-:%48(7-#&3%&*8#4*-(%#7%1#0(%0(%'8#*<4(7(-25%2%72%0(%:<%3#%*%"(<"(7;-2%'#%<782460(% 60:7*%?]2338(&&%*% R(8(/*2.%ABBB5%Ch1-i&%*%&28=%ABBAF=%a20%<2.3(4%&(%:%4(6*1#0%/(8*%'#&3*9(%'21#42-0(/%'8#*<4#;72%:%421::/%*6*%/#7*+*1#42-:%23/#&W(8:=
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MATERIJAL I METODE / 
MATERIAL AND METHODS
Materijal\4*-0&1#% *% $#4(P(%/(&#% 1#8*VD(-#% :%(1&'(8*/(-3:%#"(<"(P(-#%0(%:%6#126-#/%#"0(13:%<2%162-0(%&4*-02%*%$#4(725%&2/6(4(;-#%?4(6*,*-2%#34#82%-2%'6#,*%d%/*6*/(382F%*% '#/(V2-#% :% #7-#&:% ^Bj^B% '8#)(-232=%Z(&#% 0(% :% .627-#/% 62-):% 7#&32460(-#% :%62"#823#8*0:%:%8#1:%#7%&23%48(/(-2=L<#8)*%/(&2% '21#42-*% &:% :% 421::/;'21#42-0(%*%'21#42-0(%&2%/#7*+*1#42-#/%23/#&W(8#/5%&2%74(%82<6*,*3(%1#/"*-2)*0(%#7-#&2%$2&#42%?ABk%lAM%^Bk%JGAM%TBk%]A% *% ABk%lAM%TBk%JGAM%^Bk%]AF=%Z2&2%'21#42-02%*<-#&*62%0(%EBBm^%$=%\421*%:<#;821%'21#42-%0(%-2%*&3*%-2,*-%?1#8*VD(-%0(%*&3*% 2/"2629-*%/23(8*026% *% *&3*% :8(P20% <2%'21#42-0(F=% L'21#42-*% :<#8)*% ,:42-*% &:%3#1#/%ET%72-2%'8*%3(/'(823:8*%W8*9*7(82%#7%TmEnJ%*% *&'*3*42-*%-:63#$5% 38(D($5%&(7;/#$5%7(&(3#$%*%38*-2(&3#$%72-2=%%
Metode!2%*&'*3*42-0(%&:%1#8*VD(-(%+*<*,1#;.(;/*0&1(%*%&(-<#8-(%2-26*<(=%!2% #78(P*42-0(% &2789202% :1:'-#$%*&'2860*4#$% 2<#32% 1#8*VD(-2% 0(% 8(21)*02%3*382)*0(% &2% .*78#.6#8-#/% 1*&(6*-#/% :<%'8*&:&34#%Tk%"#8-(%1*&(6*-(%*%*-7*123#82%/(3*6;)84(-#$% *%/(3*6;'624#$% ?@#:62&.% *%>#-3#/*-2&%ABB^F=L%&(-<#8-#0%#)(-*%:,(&34#426*%&:% *<2;"82-*% *% #":,(-*% #)(-0*42,*=% `<"#8% #)(-0*;42,2%*<48V(-%0(%'8(/2%`\G%e^e_;EjEQQTo%e^e_;AjABBe=%L<#81(%/6(4(-#$%/(&2%*&'*;3*426#%0(%#&2/%#)(-0*42,2=%\(-<#8-2%#)(-2%#"2460(-2% 0(% 142-3*323*4-#/%7(&18*'3*4;-#/%2-26*<#/%?`\G%_^_dMEQe^F=%\(-<#8;

-2% #)(-2% #72"82-*.% #&#"*-2%/6(4(-#$%/(&2%#"2460(-2% 0(%'#/#D:%#)(-0*42,1#$%6*&32%?&1262%&2%#)(-2/2%#7%E%7#%IF%1#0*%0(%:160:,*42#% #)(-:% :1:'-(% '8*.42360*4#&3*%/*8*&2%:<#8212%/6(4(-#$%/(&2=
Statisti!ka obrada podatakac]Gbc5%2%<23*/%&:%'#0(7*-2,-*/%a:1(S%3(&3#/%*&;'*32-(%&323*&3*,1*%<-2,20-(%82<6*1(%*</(P:%38(3/2-2=%\*$-*+*12-3-#&3%82<6*12%:348P(-2%0(%-2%-*4#*/2%<-2,20-#&3*%#7%^k%*%Ek=%\4*%7#"*0(-*%8(<:6323*%'8*12<2-*%&:%32"(628-#%*% $82+*,1*=% \323*&3*,12% 2-26*<2% 7#"*0(-*.%8(<:63232%:82P(-2%0(%:%&323*&3*,1#/%'21(3:%H8*&/2H27%^=BB=
REZULTATI / RESULTS
Promene sadržaja ukupnog 

isparljivog azota\278920%:1:'-#$%*&'2860*4#$%2<#32%?TVB-
N)?/$%]MEBB%$F%:%:<#8)*/2%/6(4(-#$%/(&2%
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atmosferom na sadržaj ukupnog isparljivog azota i senzornu ocenu mlevenog mesa-:63#$%72-2%"*#%0(%I5IemB5QA%/$%]MEBB%$%*%82&32#%0(%7#%TA5̂ QmE5EA%/$%]MEBB%$5%:%$8:;'*%:<#8212%/(&2%'21#42-#$%:%421::/5%%7#%TE5TImE5̂ %̂/$%]MEBB%$5%:%$8:'*%:<#8212%/(;&2%'21#42-#$%:%/#7*+*1#42-:%23/#&W(8:%&2%ABk%GAM%^Bk%JGAM%TBk%]A%*%7#%TE5QBmA5Ee%

/$%]MEBB%$%:%$8:'*%:<#8212%/(&2%'21#42;-#$%:%/#7*+*1#42-:%23/#&W(8:%&2%ABk%GAM%TBk%JGAM%^Bk%]A=%\4*.%72-2%'#8(P(-02%-*0(%:348P(-2%&323*&3*,1*%<-2,20-2%82<6*12%*</(P:%'8#&(,-#$%&2789202%:1:'-#$%*&'2860*4#$%2<#;32%'#8(P(-*.%$8:'2%:<#8212%?32"(62%EF=

Promene senzornih osobina 
mlevenog mesa]2%'#,(31:%&1627*V3(-025%'8#&(,-2%#)(;-2% :1:'-(% '8*.42360*4#&3*%/*8*&2%/6(4(;-#$%/(&2%"*62%0(%_5IImB5Ee%?/21&*/26-2%/#$:D2%#)(-2%0(%IF=%L%3#1:%&1627*V3(-025%'8#&(,-2% #)(-2% :1:'-(% '8*.42360*4#&3*%/*8*&2%&/2-0*4262%&(5%321#%72%0(%38*-2(&3#$%

72-2%'8#&(,-2%#)(-2%'8*.42360*4#&3*%/*8*&2%$8:'(%:<#8212%/(&2%'21#42-#$%421::/%"*62%T5d_mB5AB5%$8:'(%:<#8212%/(&2%'21#;42-#$%:%/#7*+*1#42-:%23/#&W(8:%&2%ABk%GAM%^Bk%JGAM%TBk%]A%"*62%T5^emB5EQ5%2%$8:'(%:<#8212%/(&2%'21#42-#$%:%/#7*;+*1#42-:%23/#&W(8:%&2%ABk%GAM%TBk%JGAM%^Bk%]A%"*62%T5^EmB5AA=%%

a2"(62%E=%H8#&(,-2%48(7-#&3%:1:'-#$%*&'2860*4#$%2<#32%?ab];Co%/$%]MEBB%$F%:%:<#8)*/2%/6(4(-#$%/(&2%'21#42-#$%:%421::/5%/#7*+*1#42-:%23/#&W(8:%&2%ABk%GAM%^Bk%JGAM%TBk%]A%*%/#7*+*1#42-:%23/#&W(8:%&2%ABk%GAM%%TBk%JGAM%^Bk%]A%?X m\YF
Dan 

skladištenja

Grupa uzoraka

Vakuum 20% 02/ 50% CO2/ 30% 
N2

20% 02/ 30% CO2/ 50% 
N2B= I5IemB5QA I5IemB5QA I5IemB5QAT= EE5EAmB5_A EB5Q_mB5_e EE5TemB5^AI= E_5QemB5dE EI5EAmB5^_ EI5ATmB5TQEB= A_5Q^mB5IE A_5IQmB5_d A_5eEmB5_TET= TA5^QmE5EA TE5TImA5Ee TE5QBmE5^^

a2"(62%A=%H8#&(,-2%#)(-2%/*8*&2%:<#8212%/6(4(-#$%/(&2%'21#42-#$%:%421::/5%/#;7*+*1#42-:%23/#&W(8:%&2%ABk%GAM%^Bk%JGAM%TBk%]A%*%/#7*+*1#42-:%23/#&W(8:%&2%ABk%GAM%TBk%JGA%M%^Bk%]A%?X m\YF
Dan 

skladištenja

Grupa uzoraka

Vakuum 20% 02/ 50% CO2/ 30% 
N2

20% 02/ 30% CO2/ 50% 
N2B= _5IImB5Ee _5IImB5Ee _5IImB5EeT= ^5d^mB5Ad ^5^emB5AT ^5^EmB5ABI= d5_EmB5TB d5QAmB5TT d5eemB5TEEB= T5edmB5A_ T5QQmB5Ad T5QImB5ATET= T5d_mB5AB T5^emB5EQ T5^EmB5AA
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DISKUSIJA / DISCUSSION @82-*,-2% 48(7-#&3% abC;]% <2% #)(-:%&4(9*-(%/(&2%<2%&4*-0&1#%/(&#%*<-#&*%TB%/$%]MEBB%$5%2%<2%$#4(P(%AB%/$%]MEBB%$%?J#--(66(%EQQB5%b82-*D%*%&28=%ABEA5%g:1*D%*%&28=%ABETF=%L%:<#8)*/2%/6(4(-#$%/(&2%'21#42-#$%:%&4(%48&3(%'21#42-02%7(&(3#$%72-2%&1627*V3(-02%&278920%:1:'-#$%*&'28;60*4#$% 2<#32% "*#% 0(% *<-27% '8('#8:,(-*.%48(7-#&3*% ?A^%/$%]MEBB%$F5% 2% <-2,20-*0*%

'#82&3%<2"(6(9(-%0(%#7%&(7/#$%72-2%&162;7*V3(-02=%\%#"<*8#/%-2%,*-0(-*):%72%:$60(-;7*#1&*7% */2% &'#&#"-#&3% *-.*"*)*0(% 82&32%/*18##8$2-*<2/25% #7-#&-#% &/2-0(-02%-0*.#4(%&'#&#"-#&3*%72%48V(%#1&*723*4-:%7(<2/*-2)*0:% -('8#3(*-&1*.% 2<#3-*.% 0(;7*-0(-025%02&-#%0(%<"#$%,($2%0(%<2"(6(9(-%4*V*%'8#&(,2-%&278920%:1:'-#$%*&'2860*4#$%2<#32%:%:<#8)*/2%'21#42-*/%:%421::/%:%#7-#&:%-2%:<#81(%'21#42-(%:%/#7*+*1#;42-:%23/#&W(8:%?$82+*1#-%EF=%

`21#%/*18##8$2-*</*% */20:% <-2,20-:%:6#$:% :% -2&32-1:% 14282%/(&25% 1#-2,-2%'8#)(-2%-2&326*.%'8#/(-2%<2&-*42%&(%-2%&(-<#8-#0%2-26*<*%?[66*&%*%@##72)8(%ABBBF=%Z(&#%3#1#/%&1627*V3(-02%7#"*02%128213(;8*&3*,2-%/*8*&=% !"#$% 7:9($% &1627*V3(-02%*6*%:&6(7%-('#4#60-*.%:&6#42%&1627*V3(-025%'84#% &(% &34282% N/6(,-*O5% #7-#&-#% 1*&(#%
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