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4-32 ANTIOXIDATIVE PROPERTIES OF ALPHA-TOCOPHEROL IN COOKED PORK
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*a8 g . --------,--- - 'w » ‘-w '# k k *“-' * iK lu w A i u a t i u H  c x l i i c e  a u  t o o w a  o r  u n c o o K e a  gr ou n
N°bai,bit Udied durin8 aerobic storage at 4 C and -20 C. Lipid oxidation was measured with the 2-
fi », Ur*c acid (TBA) method and oxidized flavor development was evaluated by a trained sensory
¿ V  af t e r ° k e d  P*°r k  ' '

^ Va8  ̂ ^“tocopherol (0, 100 or 200 ppm) on lipid oxidation either in cooked or uncooked ground

was much less susceptible to oxidation than was cooked pork and had less oxidizec
d at storaSe at either 4 or -20 C. Tocopherol reduced the rate of oxidation in cooked product

i. ** -I*. ® Or “ 2 0  C. AO T Y lA A S lir -o H  t" Vl T R  A n u m K o r  R.i*- a -} nr\ 1 £ 1 n «*-411 __________ 1 _ /.

Fk *U t0ce presence of added tocopherol and the sensory panel detected high levels of oxidized flavor
O ® *  in °phero1 treatments. Tocopherol was effective in maintaining low TBA numbers and low oxidized

Dr.„j°°ked pork 8t°red at -20 C. Prerigor grinding did not effectively inhibit oxidation ini * “ducts L  r  i.„t- ___ ________ -„j _..._____________  _  „u“ts stored at 4 C, but sensory scores suggested inhibition when storage was at -20 C. 
P6iatu S in°reased during storage of cooked product at 4 C with an increase in internal cooking

re between 50 and 80 C.



CooKepork IsrL r e ieasnyroxwizedet h r u ,’f W  ^  -"tent of unsaturated fatty acids-
Stored at 4 c! chLica? substances t POrk Y  deVel°pS war"icd' ^ r  flavor in a few hours * *  
sodium ascorbate are effective antin g  V V °W l  gallatR- BHA> citric acid, polvphosphates and
is limited. Alpha-tocopherol* I u n ‘ Un?°°ked meat bUt ‘heir effectiveness in cooked * *
meat and one researcher (Yamauchi et al °8 anti°xidant> retards oxidation in uncooke
storage periods. Preri 'r erlndL! Y ’ 1977> rePorts effectiveness in cooked meat during shot Prerigor grinding also retards oxidation in fresh pork (Judge and Aberle, I9®® ’

s e nrtrltm fori »-a ->-■--- »__

¿HlRUUUbHUW

—  ---  uAruacron in rresh pork (Judge and Aberle, *■

ing and

EXPERIMENTAL

K ardWhen ^

the amount^of L y L a V o U “ ¡ S  ^ 5 ^ P8rtl8Uy h^ r°genatad a°ybaan oil "aS t f

* f ei
■patties were allotted to storage at 4 C or" ynL t°a°pher°1 treatment, the cooked and uncooked
•permeable, moisture impermeablf polyvinyl chloride (PTC>ef i l ^ T f  PattleS Were wrapped in 
PVC film and overwrapped with freezL “ d fr°Zen patties were wrapP?d iflc

moisture impermeable polyvinyl chloride CPVr> fsi™ a t r ‘ , in
PVC film and overwrapped with freezer « a ff "d froZen patties were wrapp£ t»
acid (TBA) method and Warmed-over or o x i d Y d  f l Y  °xldatio" was measured using the 2-thiobarb
various storage times. °r WaS evaluated by a trained taste panel af

the pr elencfof t o c n S r o ^ W o n s i s t e d  I V Z  P0Stfl80r grlndlng °n lipid oxidation of cooked lfl

from muscles r e m o v e d ^ ™ ™ Y i d Y f i L T Z Z l Z i T Z T ' * « "
postmortem. Postrigor samples were f ™  -r . thl 45 rain Postmortem and ground within 9 „
of samples, addition of tocooherd J Z CarCa8s Sldea at 24 h Postmortem. Prep*?**
Experiment 1. All patties were cooked after 24 Y "  packaging were accomplished as described 1°

— „ a 4 -  - 2° c -

complete replicates. Toeopherol'wi^added1** oostrleoUre UP°a *IpM consisted of 'h''etP
to internal temperatures of 50, 60, 70 or 80 C TemnerJr°U”d P°rk’ pattles were prepared and
thermocouples. After cooking cooking ln„.a ‘ Temperature waa monitored with copper-constant^ j.
TBA numbers were measured atWariou, times d  rtorr a r 8T d “ d the p8ttiea we"  -frigerated a uncooked meat weight. torage and expressed on the basis of the orig*nfll

RESULTS AND DISCUSSION

cooked pork stored at 4 C ( P i g L e  Y *  Y L o p h e r Y  Y*? Y *  b°th c o n t r o 1  and tocopherol-treated „
-those without tocopherol. But the s^nsorv L e i  Y t e d  patties had lower (P<.05) TBA numbers t
tocopherol-treated cooked samples s t o r e d ^ a t T C Y fl8VOr dlfferencea among controlJf.

flavor^after 3 d of refrigeration and panelists had d i f f L u ^  2 i \ « 2 £ 5 £

pattiesWad l o w e r W p « . o Y r a Y u m b e Y t h Y ^ Y ” ,cooked Patties stored at -20 C in that treated 
•21 d of storage and d i f n o t  increase m a r k e d w W TBA nurabera - l - d  below 2.1 ^

(P<' ° 1 : ;™ ;7 : ;navor in — 1 « -  ™ pL-Lcsx aLei- t « :t :r ;:tW i.T(LdLten?d more ,
or sensory panel scores^Table l ^ Y u n c o I l k S L o r i Y  Y Y - i f  8ffeCt eith£r ™  nurabers (Flgf h a d 
higher (P<.05) TBA numbers than tocopherol-tre» Y  d ’ P°rk wlchout added tocopherol b*
had significant microbial spoiiage w M c h  madl it producb <Figu-  2). Product stored 12 d at * «
oxidative effect at this time. TBA numbers we,- unacaeptable> eve" though tocopherol had an ant 
uncooked pork stored at -20 C for 90 d and the « C°nS 8tentJy low in a11 treatment combinationS f te t  
¿0 d of storage. ° d 81>d the aena°ty panel did not detect flavor differences afte

-and sensory panel evaluation w h e ^ p o f k W u s c l e 88 indicated by TBA analysiS
at 4 C (Table 2). Several researchWroups^ h L I   ̂ ! St°” 8e 8nd 8amplea were stored
stored uncooked (Davidson et al 1968- T,.a».Ve ,l0Wef r8fe‘ of oxldation in prerigor P°rk „
to oxidation to an extent'to nullify most b L e f i t  Aberle’ 1980)- Cooking increases susc ep ti bi l^  
cooked samples stored at -20 C tended to have 1 Prerigor grinding. However, prerigor gn°un
stored similarly (Table 2). Effects of a-LcoDheroTa™ eL A Ver, £l8V°r than postri8°x 8 - « n d  sample" 
in Experiment 1 and did not differ between nr^ri °" TBA V8lu88 Were 8imllar that observed 
-found less (P<.05) warmed-over flavor r . o ^ ! W ? Poatrigor ground muscle. Taste panel*®*'*
control when product was stored frozen (T a b l e W ) 01  ̂ 8r°Und P°rk With 200 ppm tocopherol than in ch‘



°*ldati RIMENT 3 " Muscle samples cooked to higher Internal temperatures were more susceptible to 
c°0ltingOI>' TBA numbers obtained immediately after cooking reflect more oxidation (P<.05) at higher 
tBA analtemPeratUre eVen thou8h the time elapsed between completion of cooking and distillation for 

TBA was ^0 min f i g u r e  3). Samples cooked to higher temperatures had more rapid increases
by the r3lue during storage than those cooked to lower temperatures. These results may be explained 
8reater aC^ tkat dénaturation of lipoproteins in muscle cell membranes increases progressively with 
and He g COokln8 temperature leaving the phospholipids more exposed to catalysts of oxidation (Sato 

(i tty* 1971** Further, greater amounts of ferric iron (Younathan and Watts, 1959), more free 
*$71) 08ene et a 1 *» T979) and higher nonenzymatic oxidative activity of hemoprotein (Erikkson et al., 

ccur as a result of higher cooking temperature.

SUMMARY AND CONCLUSIONS

 ̂°r -20̂ a~t"2 :r -lowti the rate of oxidation in cooked postrigor ground pork stored ■•••: Tic i
Ptoducj. C and in uncooked samples stored at 4 C for extended periods of time (12 d). But in cooked 
8tr°ng Stored at ^ C, oxidation progressed to an extent, even in the presence of a-tocopherol, that 
ninnberE armed“°ver flavor was present. In cooked pork stored at -20 C, sensory analysis and TBA 

indicated benefits of a-tocopherol addition.

igor grinding, known to aiiouc*» high ultimate pH and inhibit lipid oxidation in uncooked pork^ 
stoj. ®^ective effect cn oxidation as measured with TBA numbers in cooked ground pork regardless 

8r°und t P  Conditiorts. However, sensory scores tended to indicate less warmed-over flavor in prerigoi? 
nan postrigor ground samples stored at -20 C.

Al u
8US^Ptib?;tOC°Pher01 treatment of ground pork stored frozen in the precooked state can reduce its 
of 70 c llity to lipid oxidation and produce an acceptable product. Internal cooking temperatures 

°r greater should be avoided because the rate of lipid oxidation after cooking to high 
ures is very rapid.
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Table 1. Mean taste panel scores of cooked 
and uncooked postrigor ground pork containing 
q-tocopherol (Experiment 1)._________________ .

Table 2. Mean taste panel scores of coo c 
pork containing q-tocopherol and prepare 
prerigor or postrigor grinding (ExperijngBS----'

Treatment
Tocopherol ^

Storage concentration, ppm SE Treatment
Tocopherol

concent ration̂ __E£S--

0 100 200 Grinding Storage 0 100 ___200_

Cooked 4C, 3d 2.44 2.68 2.46 , .22 Prerigor * 4C, 4d 2.32d 3.17® 3.65°

Cooked -20C,14d 1.27® • 94Cd ■ 67d .13 Prerigor -20C,12d .91 •92cd •ltd
Uncooked 4C, 7d 1.22 1.03 .78 .15 Postrigor 4 C , 4d 3.33C 2.99 “ 2.71j

QS
Uncooked -20C,60d .44 .45 .57 .07 Postrigor -20C,12d 1.46*- 1.16w“

0 = no warmed-over flavor, 5 * very strong 
warmed-over flavor.

^Standard error of least-squares mean, 
c d’ Means on the same lire with different super

scripts differ (P<.05).

SE

.2 0

.12

.1»

.12

0 ■ no warmed-over flavor, 5 
warmed-over flavor.

very strong

Standard error of least-squares mean.

C,<*Means on the same line with different sU^ 
scripts differ (P<.05).

2.400

(DRYS)

-0- _ — Control
-a- —  ioc ppfl
-Ar - 200 PP® .

ol *nd
Figure 2. TBA numbers of uncooked cont* ^  
tocopherol-treated pork ground postrig°r 
stored at 4 C.
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4-33
EVOLUTIONS MORPHOLOGIQUE, BIOCHIMIQUE ET CONTRACTILE DU MUSCLE INTERCOSTALES EXTERNI 

DE PORCS NORMAUX ET SENSIBLES A L'HALOTHANE AU COURS DE LA CROISSANCE
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®tude
Cp '3|"0dücti6S m®can^sraes de la sensibilité à l'halothane chez le Porc présente un double intérêt : 

b deV® ProriiînB^0rc^ne’ ce défaut génétique a des répercussions négatives sur les performan-
K ' 6n 8 vianriQ / on’ en^r,i autres une mortalité élevée et une dégradation des qualités technologiques 

t î  ^ e c i n  k (pour une revue’ voir WEBB> 1581 >
9ât10ns ! !?uniaine, car le Porc sensible à l'halothane sert de modèle expérimental dans les inves- 
 ̂ elatives au syndrome d'hyperthermie maligne d'origine anesthésique.

K S r C X l ! 1«  5 3 'halothane évolue avec l'âge. Selon WEBB (1981), l'effet du gène de sensibilité 
ïl* si ,dents ri'üneraent Ru’après l'âge de 8 semaines chez le Porc. De même, chez l'Homme, la fréquence 
Pe (i 'a r6nn„ hyperthermie maligne semble varier avec l'âge. Au cours ded4h'« rêDon ,,J,Pertnermle nia ligne semDie varier avec rage. Au cours de ce travail, nous avons étu- 

. c?s bne e * un test électrophysiologique de diagnostic de la sensibilité à l'halothane se modi- 
tjt.est en anche d'âge (environ 4 à 8 mois) dans laquelle cette sensibilité est pleinement expri-rifi «tir, en cif* . ” ......  ' ** w ivivfMvii« vcvvc JCM4IUI i itc  cdt picmciiicni CApr i-

il htiiQ10n. et JIet a cette tranche d'âge qu'appartiennent généralement les animaux utilisés en expëri- 
r s Coinoai k?st intéressant de savoir si les résultats obtenus sur des porcs d'âge différent sont 
aes CarÜ!.!?- es‘ En outre, nous avons voulu voir si la réponse au test électrophysiologique est 

acteres histochimiques ou biochimiques. l a w

The last page can be seen at the start of the next article.




