
HANGES o f  h a d h  e n z y m e  a c t i v i t y , m u s c l e  p r o t e i n , a n d  o t h e r  
e a r a c t e r i s t i c s  o f  p o r c i n e  m u s c l e  c a u s e d  b y  d i f f e r e n t  

F e e z in g  r a t e
MïNG-TSAO CHEN, PING-PING TSAI AND WEI-DER YANG  

ePartment o f  A nim al S cien ce, N ational C hung-H sing U niversity , 250 Kao- 
Ung Road, Taichung, Taiwan 40227, ROC

SUMMARY : Longissimus dorsi of pork was cut into 2 cm thick and
Packed in vaccum . The sam ples were placed in -30°C , -20°C , -3°C , 0 to 4°C
^  Equid nitrogen  random ly. The sam ples for -30°C , -20°C  and liquid
2oo°^en w ere low ered  to internal tem perature at -20°C  then stored at -

C storage room, l he
Wereresults w ere as fo llo w s : The changes o f  pH values o f  procine m uscle  

Very stable during cold  storage. After 3 w eeks o f  storage, the pork 
^ h p les obtained from 0 to 4°C  and liquid nitrogen freezing had low est in 
j ^  0̂ ss> then. -30°C  and -20°C  were highest. N o significant d ifference was 

b etw een  0 -4 °C , -3 °C  and liq u id  n itrogen  sam ples. C olor was 
r asured by the Hunter colorim eter and express with L, a, b values. The 

SuE ind icated  the sam ples o f  -3 °C  and 0 -4 °C  had h ig h est L -v a lu es  
^Shtness), liquid  nitrogen and -20°C  were next, -30°C  was the low est, a/b 
s 10 Was no s ig n if ic a n t d ifferen ce  b etw een  pre and p ost-treatm en t  

^Ples, but -3°C  and 0-4°C  had higher ratio after 3 w eeks o f  storage. 
a t̂er bolding capacity  (W H C) was found h ighest in the sam ple o f  0 -4°C  
^  then as the fo llow in g  order -3°C  > -30°C  > -20°C  > liquid nitrogen at o 
f e‘ Ehen after 3 w eeks o f  storage, W HC o f the five treatments was as the 
si 0vving order 0 -4 °C  > -3°C  > -30°C , -20°C  liquid nitrogen, and there was 
s,o8nificant d ifferen ce  b etw een  0 -4 °C  and liquid nitrogen. After one-day  
th 3^e ’ emulsifyinS capacity (EC) was found highest in the sam ple o f  0 -4 °C , 
\v n ' 3o°C and -3°C , low est in the liquid nitrogen treated sam ple. A lter 3 
1 C s storage, EC was found highest in the sam ples o f  0-4°C  and -3 ° C , 

m -20°C  and liquid w itrogen treated sam ples.
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S ulfhyd ryl group content w as f o u n d  that no sig n ifica n t d i f f e r e n c e
ex'st

betw een  all sam ples, but 0 -4°C  and -3°C  treated sam ples w ere higher tha°
itrogeflothers after 3 w eek s o f  storage. D uring frozen  storage liquid ^_ ---  ̂ Or* __ _ tViPfl -JVtreated sam ple had h ighest (3-HADH activ ity , -20°C  next, and then

3 °C  and 0 -4 °C  w ere lo w est. In ten d ern ess, there w as no sig  
d ifferen ce am ong all sam ples throughout the storage period

nificant

f  hu^ 11INTRODUTIO N : Freezing is one o f the method to prolong shelf life o ^un i • & keep
food . W e alw ays try to choose the best conditions o f  freezing  tor
m eat quality . Som e pepars proved that quick freezing can reduce the^  ̂
o f m eat tissu e and the changes in the b iochem ica l characteristics (1>(5)-4). H ow ever, partial freezing is the fasion  m ethod for fish  storage v 
it isn't sure whether this m ethod be suitable for m eat or not. The jOQ DC SUildUlC iui meat ^

o f  this study is attem pt to in v estiga te  the ch an ges o f  b io c h e m ic * ^U1 t i l l  a M U U  y  to  ------  ---------- O h o d 5’

h isto log ica l properties o f  porcine m uscle under different freezing  me

M ATERIALS A N D M ETHODS : Longissimus dor si o f  pork obtained *
of Lloca l slaughterhouse in one hour postm ortem  was cut in th ickness ~ ^

and vaccum -packed. They were randomly divided into A, B, C, D, j0gic  ̂
w ith d ifferen ce treatm ents. The changes o f  b ioch em ica l and hist  ̂ ^  
properties o f  the sam ples were tested in the day before freezing  an  ̂ ^ , 
7 days, 14 days and 21 days after freezing. Group A ,B  w ere froz6 ^  
3 0 ° C  and -2 0 °C  until the internal tem perture o f  m eat to -20  *^
rem oved to store at -20°C . Group C was frozen ‘and storaged at -3°C. ^
D w as stored in 0 -4°C . Group E was dipped in liquid uitrogen to 1°^ ^  

totem p eratu re to  - 2 0 ° C, then stored at -2 0 ° C. T he b io c h e m ic a l ly
h isto log ica l tests, including pH value, L. a. b values, water h o ^ d in g ^ ^ sS
(W H C), ( i-h y d r o x y a c y l-C 0A dehydrogenase (H A D H ) activity  (6), ten ^ 0f, 
drip lo ss , su lfhydryl group content, em u lsify in g  capacity , scanning ^  
m icroscopy (SE M ) and light m icroscopy (LM ), were determ ined to stu
e ffec ts  o f  d ifferent freezing rates.

224



RESULTS A N D  D ISC U SSIO N  : There was a little difference in pH value 
change between fresh and thawed pork, it decreased after frozen, but no
lngnificant d ifferen ce was found am ong the fiv e  treatments during frozen  

st°rage. H ADH acitivity o f  five  treatments was as the fo llow ing order : E > B 
^  > C > D groups during storage. Drip loss percentage o f  five treatments 

Was R > A > C > D >  E groups and increased with storage time. In earlier 
fr°zon stages, W HC for five treatments was E > B > A > C > D  group, then 
aRer  ̂ w eek storage W HC was as in the fo llow in g  order E> A , B > C > D. 
^reatment B , D had the h ighest in a/b value o f  final stages. There was 
difference b etw een  fresh  and thawed pork in em u lsify in g  capacity. It 
Sl8n ifican tly  d ecrea sed  after frozen . T reatm ent E had the lo w est  
ertlUlsifying capacity  during storage. After 3 w eeks o f  storage, treatments 

and D had the h ig h est em u lsify in g  capacity  then A. B. E in order, 
tdfhydryl group con ten t o f  treatm ents C and D was the h ighest and 

treatment E w as the low est am ong the treatm ents. In tenderness, there 
'Vere no sign ifican t d ifferences among all sam ples during fozen  storage.
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