
0CCJIE£OBAH0E BJIHHHHH PEX0MA TEI1JIOBCM OEPAEOTKM HA BKyC, APOMAT 
0 ÆPYT0E IIOKA3ATEJI0 KOHCEPB0POBAHHOÈÎ BETH0HU

INVESTIGATIONS OF THE EFFECT OF HEAT PROCESSING CONDITIONS ON
CANNED HAM TASTE, AROMA AND OTHER CHARACTERISTICS

KaqeCTBO KOHCOpBHpOBaHHOH BeTnHHH B 3HaHHTejIBHO0 CTeneHH 

onpeflejiaeTCH pesniiOM ee  TenjiOBoM odpadoTKH. O^HaKO npHHHTHe 

b npoH3BoacTBe pesHMH OTJiHqaiOTCH OojiBffliiMH KOjiedaHHHMH T en n e-  

p aT yp . C uejiBH) Badopa HaHdoaee pamioHajiBHoro pesniia Tenjioboë 
odpadoTKH, odecne^HBaiomero noayneHHe BacoKOKanecTBeHHOii B e T -  

qm ra, npoBeaeH a uccJieaoBaHHH xHMHnecKHx m opraHoaenTHqecKHx 

noKa3aTeaeM ee KanecTBa.

MaTepwaji h motosh ncejiesoBaHHH

0ccjieflOBaJiH ftHHHHe0niHa MycKya cniiHa ot cbhhhx Tyni denoH - 
HO0 ynHTaHH0CTH(B03paCT XHBOTHHX 8 - 1 0  MGCHUeB). IIpOflOJIXMTejIB- 
hoctb co3peBaHHH CBHHHX nojiyTym npH TeMnepaType 4°C co cT aB Jin -  

jia Tpoe cyTOK. Mamina, 3 anHmeHHae ot »Hpa h coe^HHMTeJiBHoa T K a- 

hh , nmpHueBajiH p accojioii yseiiBHHM BecoM 1 ,1 2 1  b  KOimnecTBe 6% 
k M acce c h p b h . CocTaB 3aJiHBo^Horo h innpHHOBOHHoro p a cco a o B  dan 
oflHHaKOB (1 6 ,7 %  noBapeHHOft co bh ,  0 ,5 %  cemHTpa h 0 ,0 3 %  HWTpuTa). 
C ap te  HaxoflHJiocB b  nocoiie  neTBepo cyTOK: £Boe -  b p aecom e,

ÆBoe -  Ha cTeKaHHH. nocme nocoma H3 mhbwh cneijHajiBHHM hoxom 
EHpe33JIH 0dpa3RH MaCCOft 1 0 * 0 ,5  r ,  KOTOpHe 33T6M nOMemaJIH B 

cTeKAHHHHe aim yjiH. 0d p a3n a  b 3anaHHHHx aim yaax nosBepramH T e n -  

jioBoa odpadOTKe (HcnojiB30B8Ha MacjisHaa daHn).
B 3aBHCHMOCTH ot T eim epaTypa rpeomeii c p e s a  h nposojuicwTejiB- 

hocth H arpeBa H3yqaJM H3MeHeHue caesyiomHx noKa3aTemeM: c o a e p -  
3K3HHH od m ero, demKOBoro h HedejiKOBoro a 3 0 T a , KOJiJiareHa (no  
OKcanpoJiHHy), KOJiH^ecTBa dym toH a, BOsoyflepsHBaiomeM cn o co d H o -  
CTH, COÇHOCTH, apOMaTa H K0HCHCT6HHHH KOHCepBHpOBaHHOM COJieHOM 

CBHHHHH.
Æhh onpeaejieHHH BHmenepeniicmeHHHX noKa3aTe;ieii H cnojn>30- 

b 3 jih odmenpHHHTue MeTOflHKH. BoaoyaepxHBaroinyio cnocodH ocTB p a c -  

CHHTHBaJIH no KOJIHneCTBy npO^HO CBH3aHHO0 BO(OGTaBUieMCH B 
odpa3ne nocjie npeccoBaH H H ), BapaxeHHOiiy b % k cyxoMy ocT aTK y. 
CneRHajitHO OTodpaHHan æjih sto H Ream rp yn n a aerycT aT op oB  o n p e -  

aejiHJia opraHOJienTHHecKH apoMaT, cotooctb m KOHCHCTeHQHK) o d -  

pa3H0B.
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Pe3yjii>TaTH HccjieaoBaHHä

AHajiH3 nojiyqeHHHX aaHHHx cBHaeTejiBCTByeT o tom, hto c 
noBHineHHeii TeMnepaTypH HarpeBa b iuiothoí! nacTH KOHcepBOB Ha- 
ÖJiroaaeTCH CHHseHne oöiuero, ÖejiKOBoro a30Ta h HaKormeHHe He- 
ÖejiKOBoro (TadJi. I ,  2 ) .

T a ö Ji h il a I
Ü3 MeHeHH6 330THCTHX BemeCTB KOHCepBMpOBaHHOä COJieHOií CBHHHHH

b  3aBMCHM0CTH OT TeMnepaTypH HarpeBa
(p a c^ e T  Ha 100 r  coaeHoft cbhhhhh)

>

nOKa33TeJIH
McxosHoe

cHpte,
%

Teimepaiypa rpeiomeü opean, °c
70 80 90 1 0 0  n o 120 130

OdmHä a30T 3 ,4 0 3 ,3 9 3 ,3 7 3 ,2 7 3 ,2 5  3 ,1 8 3 ,1 2 3 ,0 5

EejiKOBuM a30T 3 ,0 4 3 ,0 1 2 ,9 7 2 ,8 4 2 ,8 0  2 ,6 6 2 ,2 3 2 ,0 1

OoTaTÔ HHö a30T 0 ,3 6 0 ,3 6 0 ,3 8 0 ,4 1 0 ,4 3  0 ,5 0 0 ,8 7 0 ,9 2

T a 6 Ji h n a 2
M3MeHeHHe coaepaaHHH ÖejiKOBoro h HedejiKOBoro a30T a KoncepBH po- 
BaHHoä cojieHoö cbhhhhh b 38bhchmocth ot Teim epaTypu h n p o a o a -

ÄHTejIBHOCTH TeiDIOBOä OÖpaÖOTKH
( b  % k coaepacaHHio oöm ero a 3 0 T a )

npOÄOJIKMTeJIL- « On
HocTB HarpeBa, TeMnepaTypa rpefomeíi cpean, C

mm h .  " r o  80 90 KxT  Î Î o 120 130

0 8 9 ,2 8 8 ,6 a z d
1 0 ,8 1 1 ,4 1 2 ,6

60 8 9 .1 8 8 .0 8 7 .3
1 0 ,9 1 2 ,0 1 2 ,7

120 8 9 .0 8 7 .7 8 7 .0
1 1 ,0 1 2 ,3 1 3 ,0

180 88*6 8 7 .0 8 6 .0
1 1 ,4 1 3 ,0 1 4 ,0

8 6 .2 8 3 .6 7 5 .4 71*8
1 3 ,8 1 6 ,4 2 4 ,6 2 8 ,2

8 3 .6 7 5 .5 68*3
1 6 ,4 2 4 ,5 3 1 ,7

-

npHMenaHMe BBepxy - óejiKOBHñ, BHM3y HedejiKOBHii a 3 0 T .
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üpH 3 tom H3MeH6HHH b coflepaaHHH odmero a30T a MeHee bh-  
paaceHu, ^eii dejncoB oro . yBejnmeHHe anHTejiBHQCTH H arpeBa bh3h-  
BaeT aHajiorH^Hue H3M6H6HHH•

HaiconjieHHe HedejiKOBoro a30T a nponcxoflHT, o^eBHflHO, 3a  

c^eT  m flpojiH Tim ecKoro pacnaaa dejiKOB. napamiejiBHO b odpa3ije  
HadJiioaaeTCH B03pacTaHHe sojih npo,nyKTOB rn,zipojiH3a KOJiJiareHa.
C noBHnieHHeM TewnepaTypH h npoflonsHTejiBHOcTH TennoBon od p ad oT - 

km KOHcepBHpoBaHHoa cojieHofl cbhhhhh H apacTaeT cKopocTB rn,a;po- 
jiM3a H ojuiaren a. TaK, HarpeBaHHe odpa3ijoB b HHTepBajie TeMne- 

p axy p  ot 85 ao I20°C  b TeqeHHe 60 mhh.  cnocodcT ByeT  y B e jm ^ e -  

HHio p a cn a ^ a  m /u jareH a ot 9 «o 60% ( ot e r o  coaepaaH ua b chpom 

COJieHOM CBHHHHe).
CTeneHL rHflpojiH3a KOJiJiareHa BjmaeT Ha kohchct entuno r o T o -  

BHX H3jejIMÍÍ.  0Ka3SJIOCL, *ITO K0HCHCT6HIÍHH T3KHX IipOflyKTOB, KaK 
"BeT'qHHa" HBJiaeTca oriTHMajiBHoa npH rHapojiH3e 3-8%  KOJiJiareHa, 

ot e r o  coflepaaHHH b  hcxoahom c a p n e . IIpn sajimeaineM  rHapojiH3e 
KOJiJiareHa yxyjynaeTca CTpyKTypa nposyK Ta.

B pe3yjiBTaTe aeHaTypaiuiH MHine^HHx dejiKOB b n p o iíecce  Ha­
rp e B a  Maca HadJiioaaeTCH cHHseHHe e r o  BoaoyaepKMBaiomeñ c n o c o d -  

hocth. yMeHBmepue BOfloy^epsuBaDmea cnpcodHDCTH odpa3iíOB b  n p o -  
H ecce hx H arpeBa O TpasaeTca Ha Ka^ecTBe rOTOBux npo,z(yKTOB (H a -  
KonjieHHe dyjiBOHa, yMeHBmeHHe co^hocth) .

OpraHOJienTHqeGKaa oiteHKa Ka^ecTBa KOHcepBHpoBaHHoft c o j ie -  

hoM cbhhhhh n oK a3ajia , *ito c noBHineHHeM TeMnepaTypn (s o  o n p e -  

aejieHHoro n p e se jia ) HadjnoaaeTca yjiyqmeHHe apouaTa h BKyca n p o -  

ayK Ta. Handojiee BHpaxeHHuM apouaT BeT^HHHoeTH HadJnoaajiH npH 
HarpeBaHHH u a ca  npH TeMnepaType 75°C b Te^eHiie 90 mhh. ;  npH 
80°C -  60 mhh. ;  npn 85°C -  60  MHHyT (TadJi. 3 ) .

T a tí flH ií a 3
CeHcopHaa oueHKa noK a3aTejiea KaqecTBa KOHcepBHpoBaHHoM c o j m o a

CBHHHHH B 33BHCHMOCTH OT yCJIOBHÜ H arpeBa

TeMnepa- 
Typa rpeio- 
m eÍLcpesu, 

°C

üpoaojiaHTejLb- 
hoctb HarpeBa,

MHH.

IloKa3aTejiH Ka^ecTBa b dajuiax 
( h3 9 daJiJiOB)

ApoMaT BKyc KOHCHCTeH-
IÍHH

Co<i-
HOCTB

1 2 3 ZT” T ” b
70 0 3 ,0 2 ,5 3 ,0 7 ,0

30 4 ,0 3 ,8 4 ,0 6 ,5
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I  2 3 4 5 6
100 0 5,4 5,5 4,5 4,5

10 6,0 5,0 4,5 4,0
20 6,6 5,0 4,0 4,0
30 6,4 5,0 4,0 3,5
60 5,0 4,5 3,0 3,0

IIO 0 4,3 4,0 3,0 4,0
10 4,0 3,0 2,8 3,0
20 3,5 3,0 2,4 3,0
30 3,0 3,0 2,2 3,0
60 — —

ÆajiBHeamHn HarpeB oöpa3poB , CBHIIie yK33aHHHx TeMnepaTyp
H npOflOJIMTeJIBHOCTH, npMBOSHT K nOHBJieHHK) HeGBOÜCTBeHHOrO
OTTeHKa b apoMaie n k yxyaineHHJo BKyca.

TaKHM oópa30M, æhh nojiyqeHHH sejiaemoro BKyca m ’'ÖyKeTa”
BeTHHHHOcTH HeodxoÆHMa onpesejieHHafl TeMnepaTypa HarpeBa n on-
pe,qejieHHHM npoMeæyTOK BpeweHü, b Tenemae KOToporo npoayKT aojr-
KeH BHaepMBaTLCH npn 3ToM TeMnepaType.

---------------i - - - - , ,  .u-ixa MCJCJieflOBaHMÍl
KOHcepBMpoEaHHOH cojieHOii cbhhhhh npii TeMnepaTypax 70-I30°C 
HysHo OTMeTHTB, nTo npn 70-90°C opraHOJienTMnecKHe xapaKTepw- 
CTHKH oöpa3iiOB HaxoflHTCH b npe;o;ejiax, xapaKTepHbix æjïh BeirnHH- 
Hbix KOHcepBOB, npM I00-II5°C npoHcxô HT nocTeneHHoe yxyaniemie 
hx Ka êcTBa h noHBjieHHe cboüctb cTepHjiH30BaHHoro npo^yKTa, 
a npn I20-I30°C - opeHKa KanecTBa KOHcepBOB no npnaHanaM, npn- 
HflTHM RJIñ OIjeHKH KOHCepBHpOBaHHOfó BOTnüHH, He npe#CTaBJIHeTCH 
B03M03KH0H.

MccjiesoBaHHe sHHaMHKii 0Ópa30BaHHH óyjiBOHa no3BOJinjio ycTa- 
HOBHTB, qio c noBumeHHeM TeMnepaTypu h ¿yiHTeji&HocTH TenjiOBoM 
oöpaÖoTKH npoflyKTa npoHcxo^HT yBeanneHne KOJinnecTBa ÖyjiBOHa. 
Mes^y HaKonjieHueM ÖyjiBOHa h comhoctb» odpa3ija cymecTByeT TecHan 
OTpnnaTejiBHaH KoppejmnHH ( % = -0,90).
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Kanecr bchhliíI cocTaB dyjiBOHa Tanate 3aBncnT ot ycjiOBHii 
HarpeBa (Tadji. 4 ). C noBuiueHHeM TeMnepaTyptí KOJianecTBo odmero 
a30Ta b ÓyjiBOHe HenpepHBHO B03pacTaeT, b ochobhom 3a oneT He- 
ßejiKOBoro a30Ta, Ckopoctb HaKonjieHHH nocJieaHero 3HaqHTejiBH0 
yBejiĤ HBaeTCH npw TeMnepaTypax Bunie I00°C.

XapaKTep m3 U6 H6 hhh dejiKOBoro a30Ta oumnaeTCH ot sHHaMH- 
KH H3U6H6HUH odmero a30Ta. C yBejiwqeHHeM TennepaTypH Hadjuowa- 
eTCH CHHS6HM6 KOJIHMeCTBB ÖeJIKOBHX BemecTB B dyjiBOHe, a npw 
HarpeBe dyjiBOHa b TeneHne 20-60 mmh. ,  cooTBeTCTBeHHO npH 
I30-I20°C, dejiKOBHii a30T npatcTHnecKH He odHapysuBaeTCH (Tadjik).

T a d Ji h il a 4
t a e n e H n e  comepacaHHH dejiKOBoro h HedejiKOBoro a30T a dyjiBona b 
npoijecce H arpeBa KOHcepBHpoBaHHOß cojieHOit cbhhmhh

(b % k odmewy a30Ty dyjiBOHa)

IIpoaojiÄHTejiBHocTB TeMHepaTypa rpeiomeii cpeju, °G
HarpeBa. m h h. ---------------------------------------------

70 80 90 100 HO 120 130

0 I I .  3 13,0 IM 7 ,4 5,7 2.3 1,0
88,5 87,0 86,6 92,6 94,7 97,8 99,0

60 I I . 0 I2t2 9.3 2.8 I . I -
89,0 87,8 90,7 97,2 98,9 100

IlpuMe^aHHe. BBepxy -  dejiKOBHíi a 3 0 T ,  BHH3y -  HedejiKOBuü

TaKHM odpa30M, HarpeB KOHcepBHpoBaHHoü cojieHoä gbhhhhu 
npw BHCOKHx TeMnepaTypax (Bbime II0°C) npMBOflHT He tojibko k 
GHraeHHio opraHOJienTHnecKHx oueHOK Bnyca, apoMaTa, KOHcucTeHiiiiH, 
no n k yMeHBiueHHio KOJiHMecTBa dejiKOBoro a30Ta  b  npoayKTe.

ÂHajiii3 M3MeHeHHü noiia3aTejieü nanecTBa KOHcepBHpoBaHHoií 
cojieHoü CBHHHHH b wHTepBajie TeMnepaTyp 70+II0°C no3BOjifleT y c -

T3 H0BHTB, nTO OnTHMaJIBHHM peSHMOM TenJIOBOvl OÖpadOTKH KOHCep- 

BHpoBaHHon BeTnrnm HBJiHeTCH peatHM nacTepii3aLiMn (70-80°C).



(326) T a b l e  1

Changes of nitrogenous substances of canned cured pork with 
heating temperature (per 100 g cured pork)

Characteristics Initial Heating medium temperature, °C
raw ma- ----------------------------------------
terial, 70 80 90 100 110 120 130

%

Total nitrogen 3.40 3.39 3.37 3.27 3.25 3.18 3.12 3.05 
Protein nitrogen 3.04 3.01 2.97 2.84 2.80 2.66 2.23 2.01 
Residual nitrogen 0.36 0.36 0.38 0.41 0,43 0.50 0.87 0.92

T a b l e  2
Changes in protein and non-protein nitrogen of canned cured pork 

as related to heating temperature and time (as # to the total
nitrogen)

Heating time, Q Heating medium temperature, °C
m i n .

70 80 90 100 110 120 130

0 8 9 .2
Î Ü 78

8 8 .6
r o r

8 7 .4
1275

8 6 .2
1578

8 3 .6
1574

75 .4
24.6

7 1 . 8

28.2
60 8 9 .1

1579
8 8 .0
12 .0

87 .3
12.7

8 3 .6
1574

75 .5
2475

68.3
31 .7 -

120 89 .0
ï ï T o

87 .7
1273

87 .0
1375 - - - -

180 8 8 .6  
I I . 4

8 7 .0
1575

86 .0
1575 - - - -

N o t e :  The upper figure refers to PN, the lower one refers 
to NPN

T a b l e  3
Sensory evaluation of canned cured pork quality as related to

heating conditions

Heating medium 
temperature, °C

Heating time, 
min.

Organoleptical scores 
9-point scale) for

(by a
0
0

Aroma Taste Consistency Juiciness
T ~ 2 3. 3 4 5

0 3 f 0 2 .5 3 .0 7 .0
30 4 .0 3 .8 4 .0 6 .5
60 5 .0 4 .8 4 .7 6 .5
90 5 .5 5 .3 5 .4 6 .0

120 6 .5 5 .8 6 .0 6 .0
150 7 .0 6 .0 6 .5 5 .5
180 6 .5 6 .5 6 .0 5 .0

7 0
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L*LI ^ 2 3 4 * "5"“ 8
75 0 4.0 5.0 6.0 7.0

30 6.0 6.0 7.0 6.5
60 6.5 6.5 6.5 6.0
90 7.8 6.5 6.5 5.6

120 7.2 6.0 6.0 5.5
150 6.5 6.0 5.5 5.0
180 6.0 5.5 5.0 5.0

80 0 5.0 5.0 6.0 6.5
30 6.5 6.5 6.5 6.5
60 7.5 6.5 6.5 6.0
90 7.2 6.4 6.0 6.0

120 6.5 6.2 6.0 5.5
150 6.0 6.0 5.5 5.0
180 5.4 5.5 5.0 5.0

85 0 5.6 5.5 6.5 6.5
30 6.8 6.0 6.0 6.0
60 7.0 6.0 5.5 6.0
90 6.5 6.0 5.5 5.2

120 6.2 5.5 5.0 5.0
150 5.5 5.5 5.0 5.0
180 5.0 5.0 4.5 4.8

90 0 6.5 6.5 6.0 5.0
30 7.0 6.8 6.0 4.5
60 7.0 6.5 5.5 4.5
90 6.5 6.0 5.5 4.2

120 6.0 6.0 5.0 4.0
150 5.0 5.5 4.5 4.0
180 4.2 5.0 4.0 3.8

100 0 5.4 5.5 4.5 4.5
10 6.0 5.0 4.5 4.0
20 6.6 5.0 4.0 4.0
30 6.4 5.0 4.0 3.5
60 5.0 4.5 3.0 3.0

110 0 4.3 4.0 3.0 4.0
10 4.0 3.0 2.8 3.0
20 3.5 3.0 2.4 3.0
30 3.0 3.0 2.2 3.0
60 — — — —

T a b 1 e 4
Changes in protein and non-protein nitrogen contents of the broth

during heating canned cured pork (it to the tota l nitrogen 
of the broth)

Beatine time.min. in© cl i  urn tçnipcrâturô 3 ^0
70 80 90 100 110 120 1 3 0

"Ü 1175 1370” 1 3 7 4  774 5.7 2.3 1.0
5575 5775 8878 9578 9577 9775 9575

60 li. e 1 2 .2 9.3 2.8 1.1 —
5375 5778 9577 9775 8879 155

N o t  ôî the upper figure refera to PN the lower one refers to NPN


