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Studies on the Influence of Cooling Upon the General L e t ^  
Effect in Pasteurisation of Tender Pork Loin in Cans ondj£ 
Four Different Thermal Regimes

The thermal treatment of canned ham, tender pork loin and 
others, is effected at a temperature under 100°C. When 
selecting the thermal treatment regime, account should 0e 
kept for minimal deterioration of the biologic quality 
the normal organoleptic properties *f the product on one 
side, and on the other, for achieving the maximal p o s s i ^ e 

keeping quality during storage under defined conditions*
The main issue, which confronts the outlining a thermal 
regime is: at what temperature, and how long to pasteuris®
In many American, Danish, Dutch, French, Polish and many 
other factories for canned meats, different pasteurisati011 
schemes are used:
— some start the pasteurisation at high temperatures, the*1 

they are lowered, to be raised again towards the end of 

the process;
— others, start the pasteurisation at comparatively lew 

temperatures, then they go up to be lowered again to va i^ 3 
the end;

— third, begin the process at comparatively low tempera^11""
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res ana gradually elevate them until the end.
In °ur studies, we have selected two temperature patterns, 
na®6ly: at even temperature and involving some changes 
(starting at a relatively high level and then with angra- 
aual decline). Each of these two patterns, by changing of 
te®Perature values, were further subdivided in two sub
Sterns.

^ve studied the influence of cooling upon the general 
■^thal effect in pasteurisation of canned "tender pork

net weight of 1640 grams, packed in round cans 
diameter of 113 mm, under the following thermal

Sterns:
3®0 minutes at 72°C
■'■30 minutes at 80°C q

C 30 minutes at 98°C + 100 minutes at 74°C 
^  3-0 minutes at 98°C + 150 minutes at 75 °G

Electing these patterns, we had the following conside-
^ W .
the first pattern is generally used in some factories in 
°Ur country;
Pasteurisation after the first and second patterns, is 
6ffected under constant temperatures, and after the third 

fourth patterns, under some changes; 
time for pasteurisation in the second and third patterns 
la equal.

<lth each type of thermal pattern we have made 10 trials.
^3. trial cans before being submitted to thermal treatment  ̂

kept for 24 hours in refrigerated conditions, at 4 - 6 C,
equalisation of contents temperature.

&Ul>lhg the thermal treatment, temperatures of autoclaves 
'*ell as these in the centers of cans were checked every 
^fhutes, using a potentiometer.
general lethal effect was determined by graph method,
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upon the thermal-lethal time for Streptococcus fecalis 
105/ml, curve, published in the Yougoslav journal "Tech- 
nologija Mesa" 11, 1963.
The general lethal effect was determined graphically as 
follows:
From the data derived from table 1, for the rate of heati1̂  
of the geometrical center of the cans, within the limita 
of the lethal temperature for Streptococcus fecalis 105/®1' 
and the subsequent lethal effects in minutes, we have, oh 
the at&iss ax, the values of lethal time and on the ordi- 
nate ax, the lethal minutes effects. The marginslimited W  
the subsequent curves, '.ve measured by use of a planimeter 
and thus determined their surface area, adopting for measu 
re unit a quadrat with sides which equal 10 minutes inter' 
val6f lethal time absciss ax) and of 0,001 minute lethal 
effect (ordinate ax).
Organoleptically, biochemically and microbiologically the 
test cans were proved after a 20 days storage under refri' 
gerated conditions at 4 - 6°C.
The test cans were proved for hermetical sealing prior 
after the thermal treatment. On the treated cans, only t0' 
tal counts were taken for microbiological insemination, 
without further thermostating, using the method of Koch. 
Apart from the total count, the cans were evaluated org®' 
noleptically for colour, taste, flavour, juiciness, adhe- 
ranee, quantity of jelly and others, as well as bioche­
mically for WHO by drying to a constant weight at 105°0> 
for total protein by the method of Kjeldahl,for pure pro­
tein by the method of Barnstein and for digestsble p r o t ê t  

and digestability by the method of Wedermeyer.

Results and Discussion.
The object of our studies is the influence of cooling up°n 
the general lethal effect in pasteurisation of tender P°r* 
loin, pasteurised under four different thermal patterns»
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* » 0 of which under constant temperatures and two under 
changeable temperatures.
The results derived, are given in 7 tables and 7 figures.
fcata from tables 2 and 3 show, that longest lethal time is 
°bserved with the pattern ISO minutes at 72°G, and shortest 
’'ith the patterns 130 minutes at 80 C, while with the rest 
tw° patterns the lethal time ib equal. The lethal tempera­
t e  above 65°C has acted lengest with the fourth pattern 
4̂5 min) an(j shortest with the first pattern (35 min). 

Hlghest maximal lethal temperature is received (in the ge- 
°®etrical center) with the fourth pattern, and lowest with 
t  first arcl third patterns. From data of table 4 is seen, 
^hat the reiative part of combined lethal time to time of 
Pasteurisation is greatest with the third pattern, while 
’'i'th the rest three patterns it is almost equal. Data from 
table 5 show, that the relative part of lethal time in 
c°°ling to the total lethal time is biggest with the second 
Pattern (5 8 , 8 0  %) and smallest, with the first pattern 
(37»5 % ) . Data of table 6 show, that biggest total lethal 
6ffect is obtained with the fourth pattern (63,5 %)»
’'bile with the rest it is almost equal. Further, from data 

same table, it i3 seen that the relative part of the 
3eihal effect on cooling to the total lethal effect is 
biggest with the second pattern (79,37 fc) and smallest 
W1-th the first pattern.
011 figures 4, 5, 6 and 7 is presented graphically the gene- 

lethal effect obtained with the thermal treatment under 
four patterns, while the momment of the beginning of 

Pooling is marked by a vertical dash. From data presented 
°n table 7 it is seen that highest digestable protein 
7̂^i76 %) contain the cans pasteurised after the fourth 
P*ttern> and further, they show highest digestability 
^ > 6 9  %). At the same time lcwest digestability and 
^«stable protein show the cans pasteurised after the 
8®cond and third patterns.
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The microbial testing of the ready cans, for total count* 
showed the following results: first pattern loVgr; second 
lcr/grj third lOVgr; fourth loVgr. Organoleptically it 
was found that with the second pattern contents of the 
cans showed poor juiciness and tenderness. The quantity 
of the jelly was as follows: first pattern 4,5 %; second 
10 %; third 9,4 %; fourth 5,9 %.
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for> the rate of heating of the center of cans in the limits 
^  lethal temperature for Streptococcus fecalis 105/ml

mi Karri nninrr nf q + Pliri On.

T E R N t°C in Thermal LethalJP A T the lethal effect ini II III IV center time minutes
105
u °
Us

95 75 100 55 670 0,00149
100 80 105 56 560 0,00178

110 57 470 0,00216
12 0
12513°
135l40
145150
155l6o
I65
17°
175
%

105 85 115 58 390 0,00257
59 330 o, 0 0 30 3

110 90 120 60 280 0,00357
115 95 125 61 235 0,00425

100 130 62 195 ' T), 00563
120 105 135 63 163 0,00618
_ 110 140 64 138 0,00724

.. 64,5 125 0,00800
125 115 145 65 105 0,00950

65 105 0,00950
¿ 0 120 150 66

66,5
9588

0,010500,01130
— , 125 155 67 82 0,01220
_ 67 82 0,01220
135 - 67,5 74 0,01350
140 _ — 67,5 74 0,01350*** _ 160 68 67,5 0,01480

A—
'

K
O
 
/

0

T55" 67,5 74 0,01350
145 _ 170 67 82 0,01220*■* 150 _ 175 67 82 0,01220

195
135 66,5 88 0,01130

155 140 180 66 95 0,01050*** 145 185 66 95 0,01050
200205

150 _ 66 95 0,01050
160 155 190 65 105 0,00950
165 — 65 105 0,00950

210 160 __ 64 138 0,00724
170 _ 62 195 0,00563

215 165 195 * 61 235 0,00425
170 59 330 0,00303

220 175 _ — 58 390 0,00257
_ 200 57 470 0,00216

/ 
^

/
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/
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— 175 56 560 0,00178
180 180 205 55 670 0,00149
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Fig. 2 - Curve of heating the cans 
under patterns I and IV



Fig. 3 - Curve for heating the center 
of the c^no under pa’tterns II 
and III
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Fig. 4 - Graph of the general lethal 
effect under pattern I
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Pig. 5 - Graph of the general lethal 
effect under pattern II
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Pig. 6 - Graph of the general lethal 
effect under pattern III
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Fig. 7 - Graph of the general lethal 
effect under pattern IV
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EUROPEAN MEETING
OF MEAT RESEARCH WORKERS

UN O.  CZECHOSLOVAKIA AUGUST 2Wl —

SECT ION

T.BACITJIEB, ii.CTOHHOB

HayMHO-HccJieaoBaiejifcCKHäi TeXHoaorHqecKHii
HHCTHTyT npOSyKTOB SCHB0TH0B0ÄCTB3

JS3TIEHEE BJIMHKH OXIAIHEHKH HA OEDULi JISTAJILHblii 
3MSKT I1PK nACTS?M3AU®: MflCHUX IlOJiyKOHCEPBOB 

npi; HSTUPSX PA3JICTHblX TEPP'iHECKia PEIEI'AX

TenaoBUH oÖpaaoTKa mhchhx nojiyKoncepBOB (bcttjhhu, 

b KopodKax h np.) npon3B02HTCH ripn TeMnepaiype okoxo 

I00°C. ilpn Btiöope TenxoBoro pexMäa npHHHMaBT bo BHHizaHHe 

Kan CHH'iSHHe önojiornqecKoii ueHHOGTH h opraHOJienTH êcKHe K3- 

MecTBa npo^yKTa, raK h bosmoikhoctb hx iiHHHuajiBHOii nop̂ H 

npK coxpaHeHHH b onpefle-neaHux ycJiOBHHX.

KaKosa äojikh3 öutb leMnepaiypa is ckojibko BpeiieHH cJiefly' 

eT nacTepn30BaTB -  ocHOBaue Bonpocu npn Buöope TermoBoro 

peamza.

Ha üHorwx auepHKaHCKHX, AaTCKHX, rojuiaiacKHX, $paHuy3- 

CKHX, nOJIBCKHX H £p. npeSnpHHTHHX flJIH np0H3B0SCTBa HHCHbiX 

KOtico-pBOB h noJiyKOHcepB03 ncnojiBsyioTCH pa3JiHqHue cxeiiu 

n8CTepn3aunn: oshh HaaHHaiOT nacTepn3aunio npn bucokoH reunS'
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Paiype, noHuxaa ee h b KOHue chob3 noBbimaa; apyrne h3MH- 
Kaioi nacTepn3aunK) npn cpaBHHTeJiBHO hh3K0ü TeunepaType, 
n°cjie nero noBumaa ee h chobs noHHsaa; TpeTBw se Hannaa»! 
naCTepn3auHK) npn cpaBHHTe.ntHO hh3ko» TeunepaType h nocïe- 
neHHo noBuuia»T ee.

B HauiHX n c cJieso BaH H H X  uu BHÓpaJM S B 3  B a p n a H T a  -  n a c T e -  

PH3auwo npn íioctohhhoíí TeunepaType n nacTepH3aUHK> npn ne- 
Pet'eHHo/i TeunepaType.

Ebuio H3yneHo BJiHHHne oxjiasaeanH hg oömnli jieTaJiBHbiíí 3$- 
'®kt npn nacTepnaauHK uhchux noJiyKoncepBOB ^ime c seno 
aecoM 5 1^40 ar.. b UHJinaapunecKHX ueTaJiJinnecKHX daaiox 
^aueipoM II3 mm npn cJieayioiUHX Tenncraux pesenuax:

1) 180 MHH. npn 72°C;
2) 130 unh. npn 80°C;
3) 30 MHH. npn 98°C; 100 uhu. npn 7k°C;

h) 10 MHH. npn 98°C; 150 uhu. npn 75°C.
ïïpn noaôope st hx pesmuoB m h hcxoshm h3 cjieayiomax coo6- 

pa*eHHü:
- nepsbiii H3 HHX npHMeHHeTca npn npoH3B07iCTBe nojiyKOH- 

CePB0B "<i»Hjie" B rxn  "Poaona" b rop.JIeBCKH;
~ nacTepu3auHH npn nepsou h Biopou peanuax npoH3B0SHT- 

Ca npn nocTOHHHOi/i TeMnepaType, a npn TpeTBeM h nemepTou 
nPM nepeueHHOa TeunepaType;

- BpeuH nacTepH3auHH npn BTopou h TpeTBeM pestHMax 
0AHH3KOBO.

C aasauM pestHMOu TenflOBOii o6pa(5oTKH Haun Öhjio nposeae-
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3

ho no 10 cepnii onuioB b nojiynpon3Bo«CTBeHHOM uaciaxade b 
‘ rxn "Poaoria "(rop.JIeBCKii).

3ce npodu, ao hx xenaoBOn odpa5oxKK, aepaoaw b npo- 
aojiseHHe cyTOK b xoaoaHou noMeqeHun npn xeunepaxype 

4 -  6°C c U0JIB1O aocTHKeiiHH oannah'OBO.1 HanaJiBno.i xeiinepa- 
Typu coaepsnuoro ÖaHOK nepea cTepnan3auneii.

ieunepaxypy ksk rpeioue.i cpeati, x b k  h b uenxpe koh- 
cepBOB H3uepHJiH nepe3 naxcaue 5 mhh. noxenuKOMeiüOM.

Oömmi JieTaaBHLiH onpeaejuum rpa ,Hnec;:ni.; irexanou

b OTHoraeHKH KpHBOii JiexaJiBnoro BpeaeiiH S t r .f a e c a l i s  -  

npi» KOHUeHTpaUHH 10̂ /un, KOXOpO;i DU B0CII0JIB30B0JIHCB H3

ctotbh ¡Kypnajio "Texnojiornn anca". 11,1963.
OömHii JieTaaBHHii a v¡jeKT öhji yciaaoBaeii rpainnecKn o n e -  

ayioiuHM cnocoöou.

Ha OCHOB8HHH aaHHHX xadji.I CKopocTH nporpeBa reoueTpH- 

necKoro uenxpa coaepOTMoro danoK Öujio HaneceHO no och ade- 

unce aeiaJiBKoe Bpewa, a no opanHaxe - aexaJiBHuH aôÿeKX s 

UHHyxax. nojia, orpaiiiineHHue nojiyneuHUMH kphbhmh, uh H3ue- 

pHJiH njiaHHuexpow h oupcaeanan hx noBepxHociB, npnnas 33 

eaHHKuy n3uepeHnn KBaapaxuK co ciopoHouw, coonexcxayioiuH" 

mH 10-MHHyxHOMy Hmepaaay JieianBHoro BpeueHH (no ao'cuHCO- 

Ho.i och) h O.OQI UHHyTHouy aexuJiBHOuy aiypemy (no opanHST' 

HO;i och).

OpranoaeniHnecKoe, ÖHOXHMtinecKoe h MHKpodKoaorwuecKoe 

HccaeaoBaHHn toiobux onuxnux KOHcepBOB duan npoH3Beaenti
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n°cjie BuflepKKH hx b  n p o a o j i s e H n e  20 ÄHeil b  xojioahom noue- 

êHKn npH TeMnepaiype 4 -  6°C.

Hocjie HciiNTaHHH na repueTHHHocTB capbie n roTOBue 

°nUTHue KOHcepBu öujih  KCCJI630B3HH. HerepueTH^ecKH 3aKptJ- 

îbIe K0HCep3hI ÖbIJIH HCKJIKWeHtl 113 OnbITOB. rOTOBbie ÆJIH onn- 

T°b KOHCepBbI ÖbIJIH HCCJieÄOBaiib! UHKpOÖHOJIOTHHeCKK TOJ1BKO B 

°THouieHHH MHKpoÖHoro MHcJia no ueioay Koxa, oe3 Tepvocra- 

rilP0B3HHH HX. Kpoue 3TOrO KOHCCipBbl ÖbIJIH HCCJieJI033HbI Oprs- 

°̂46riTHHecKH: no UBeTy, 3anaxy, BKycy, c o h h o c t h  i; m o h o jih t -  

Ii0cTn, KOJiHHecTBy aejie h nponee, a Taime -  ÖHOXHMmjecKH: 

n° coaep:KOHHB BOÆbi -  nyTeM BucyuiHBaHHn npw I05>°C ao noc- 

íoHHHoro seca; Ha oömuli ö o jio k  -  no i i e T o a y  KbejiBäaJia; na

ÖejiOK -  n o  u e T o a y  BepHiiiTeilHa h b  OTHOieHHH nepeBa- 

^ a e u o c T H  n p o ie H H a  n o  u e T o a y  Be$epiieilepa.
PE3y.̂ £TATtJ

HaMH K 3y<iaJ iocB  bjihhhhb oxjiastaeHHH na oöinnil J ie iaJiBHbifi 

3(i$ e K T  npH n a c T e p H 3 a u in i  h h c h h x  n o j iy u o n c e p B O B  % H J i e " ,  n a c -  

TePH30BaHHbix npH n e i b i p e x  pa3jiH<iHbix TenjiOBbix p e X H u a x ;  j B a  

nPH nocTOHHHoii T e u n e p a T y p e  h m a -  n p n  n e p e ia e H H o a .

noayneHHhie p e 3 y j i B T a m  OTpaaeHH b ce i iK  T a Ö Jin u a x  h c e -  

4111 Owrypax.
‘■3 aaHHbix r a Ö J i .  2 h 3 b h s h o ,  q i o  c a u o e  n p o n o J iS H T e jiB H o e

íeiajIBHoe BpeMH noayaaeTca np« peauMe 130 mhh. npa ?2°C,0
°8uoe KopoTHoe - npH peanue 130 mhh. npn 80°C, a npH 

CTajlI>Hbix AByx peanuax jieTaJiBHoe BpeMH oanHaKOBO. JleTajiB-

207



5

iH3H TeunepaTypa CBuuie 65°C seüCTBosana Hanöonee npoaon- 

HHTejiLHO npH neTBepTou peacHue (45 mhh. ) ,  a Kopone Bcero 

-  npH nepBou pesHue (35 mhh. ) .  HaHöonee BucoKaa uokch-  

MaJiBHaH TeMnepaTypa (jieTaaBHaa TeunepaTypa) nonynena (b 

reouerpHnecKOu uenipe) npn nenepTOM peamue, a Hanöonee 

HH3Kaa -  npn nepBou n Tperteu. ¡¡3 nanimx raön.4 suano, 

mo yaeJiBHHä Bec oöujero neranBHoro BpeweHn ko BpeueHn 

nacTepn3aunií HanÖonBnniw npn TpeTBeu peswue, a npa ocTaJiB- 

Hux Tpex pesHuax oh noniH onnnaKOB. K3 saHHtix Tään. 5 
bhsho, hto yiejiBHbiii aec neTosBHoro BpeuoiiH npn oxnastne- 

HHK k oömeuy neTOJiBHOuy BpeueHH nanöojiBiiinii apu BTOpou pe- 

™ e  (58,80%), a HawtjeFiBumfl -  npn nepBou peatnue (37,5%). 
M3 aaHHux Taöji. 6 bm ho, nro HanÖonBumk neTanBHtiä 3$q)eKT 

nonynaeica npn neTBepTou peHHue (63,5%), a npn ocTanBHux 

peÄHMaX OH IIOHTH OÄHHaKOB. Kpoue Toro, H3 aaHHUX TOÜ se 

TaöJiHUbi bhäho, nro yaeJiBHbiii aec JieTanBHoro a^eKTa npa 

o x n a s n e H H H  k  oöyeuy neranBiiouy a^eKTy nanÖonBiunii npn 

BTopou peHHue (79,37%), a Ham.ieHBUin,i -  np« nepBou pesnue.

Ha -Jnrypax 4, 5, 6 h 7 r p a ó n n e c K H  A 3 h o Ö iuhh neranBHUil 

3%f)eKT, K O T o p u ä  n o n y n a e r c a  npn lennoBOii o Ö p a S o T K e  no ne- 

Tbipeu peHKuaM, npu n e M  BepTHKanBHOii nepT o k  O T M e n e H  uoM e n T  

Hanana oxnaxneHHa, L3 Æ 3 h h h x  Taön. 7 b h æ h o , h t o  H a u u e H B -  

mee K o n i m e c T B O  n e p e B a p H B a e u o r o  n p o T e H H a  (72,76%) cosepacaT 

no n y K O H c e p B u ,  n a c T e p n 3 0 B a H H u e  no n e T B e p T o u y  peHHMy, n p n _ 

neu o h h  HueioT nanÖonBuiyio nepeBapireaeMOCTB (98,69%), a 

Han6onBinee K o n n n e c T B O  n e p e B a p H B o e u o r o  n p o T e H H a  n HaHÖonB-
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®W) nepesepHBaeMOCTi. HweioT noJiyKOiicepBbi, nacTepn30B9HHue, 

n° BTopouy n Tperteuy pesKuaM.

npH MHKpOÖHOJIOrHMeCKOU HCCJieSOBaHHi: rOTOBUX nOJiyKOH- 

CePBOB Ha MHHpoöHoe HHCJio nojiyaeHu Cuan cJieayionne pe3yjii>- 

íaTa: nepBuü perau -  IOa/ r ;  BTopoíí -  IO ^ /r ; Tpemli -  

^ / r ;  HCTBepTuíí -  1 0 * / r .  Ilpn opraHOJienTimecKOM iiccJieao- 

Sai¡Mn Qyjio ycTaHOBJisHO, HTO ripn BTopoM pemtäe nojiy^aeTca 

He co^Han n ne h3HH3h roTOBaa npoayKuna. KojitmecTBO seae  

CJleayiomee: npw nepBou peswue -  4,5%; npw BTopou -  10%;

TpeTBeM -  9,4%; npH aeTBepTOu -  5,9%.
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