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Technological properties of frozen and refrozen meat 

S. Aa. GUMPEN & K. FRETHEIM

Norwegian Food Research Institute, P.O.Box 50, N-1432 Aas-NLH, Norway

INTRODUCTION

Whii6 carcasses is a necessity in many slaughterhouses due to large 
the supply of animals. Such carcasses are later thawed before furth 

cessmg into retail cuts and cuts/trimmings for sausage production. v,eV a<
r®searc{1. has been done on the effect of refreezing (Nilsson, 1969;

^ 5 7 '  1®77 '̂ s t l1 1 debated whether meat for processing can be refrozen withoutciable adverse effects on its technological properties
i fl0

f

concluded from studies on fish fillets that refreezing per sej 
affo ^ qU+all+ty of hh® filets. On storage of the refrozen fillets, however, lar?
frn»n tas.te P.anel scores resulted, indicating a reduced storage stabili

H f T?h meati The results of our present work on refrozen beef parallel the 
S & &  tiff « »  concern regarding

, e did / 
se . d*le' 

t n*.yf

nrndHn / 4  7  1Ilexe seems to be no reason for concern regarding
st°ra3® tlme after refreezing is short. The results call for caution, with regard to long-term storage of refrozen meat.

h<>'>WeV

MATERIALS AND METHODS
Experiment 1
Beef with 15% fat and pork backfat with about 90% fat were bought fresh (unfrozen) tissue Was cut 1 ntn m  € ihont i vOw') . .t, -■ ___  t +- 2

ftie jff
ooii»77=7 “li”.*““..---. 1— rv „acnraL «iLu c w ou l yu/0 iar were bought fresh (unfrozen;- 0c. ..

imf™ » ! 88 C^t lnto. Pieces of about 3x3x3 cm which were mixed and then stored at 2 t  D«j. 
T, K=tn>,meat WaS S11"1 larly cut and mixed, and weighed into 3 .0 kg batches in Vlast\di>ie batches were cooled, frozen and thawed according to the time schedule shown in J

f!iaJ?onr M0lf^ng capacity (WHO) of fresh, frozen and refrozen meat was determined W , J  
° ”eab kjTfi1®8 were 9round once through a 3 mm grinder plate. Samples of * d r« 

centrifuged at 15 000 xg for 10 min at 20®C in 50 ml centrifuge tubes. Per cent 
ased was calculated after decanting and weighing.

The —  r - ~ ~ V.-- -- Chopping was performed in a 10 1 b°'ln C»?$-lowing a strictly standardized procedure. After stuffing in 36 mm edible collafei?ej;iiiJ tne emulsions wprp cnnifori i-r\ => r>n«fvn 4------ ---- r- r,̂ o_ _ . . _ __ de1'
sausage recipe is presented in Table 2.

rr---  =i.anucauiieu proceaure. After stuffing m  36 mm edible coli<
the emulsions were cooked to a centre temperature of 76°C. Cooking losses were 
The sausages were then stored at 2-4 C prior to characterization.

c»°f¿

Table 1. Time schedule of Experiment 1.

Meat sample I 
(fresh) Meat sample II 

(frozen) Meat sample III 
(refrozen)

Day 1 cooled to +4°C frozen at 420°C frozen at -r20°C
Day 2 +4°C contd. t 20°C contd. thawed completely 

and refrozen at»^____^
Day 3 WHC by centrifugation, 

sausage production
thawed at +4°C thawed at +4°C

Day 4 +4°C contd. +4°C contd.
Day 5 WHC by centrifugation, 

sausage production
WHC by centrifu?ablU 
sausage producti0

*

Table 2. Formulation for 
sausage manufacture.
Beef, 15% fat 3000 g 
Pork backfat 665 g 
Water/ice (50/50) 870 g 
Salt 83 g 
Pepper 3 g 
Ginger 3 g

Sausage texture (hardness, chewiness, juicin®g^e Pailp3̂ j 
ness) was evaluated by a trained laboratory T*1® V a 
12 persons. Serving temperature was about 50 gat 
ness of sausages made of frozen and refrozen " al *.0 v 
compared by measurements on an Instron unlVr(jin9 
Machine equipped with a pointed probe ^pig). 
method described by Andersson and Hansson (iy
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O^Ucti^ cut, mixed and packed as in Experiment 1. Six batches (II and III) for saus- 
.■ nrit) davn Were frozen at -=-20 C. Three frozen batches were thawed completely on the 

L ando refrozen at 120°C (III). After storage at t20°C for 3 months all samples 
tt; k bsr.1,t4 C ' Sausages were then produced as in Experiment 1.
hv'1 bt0 , fat was used.s ;i0(jtrreakdown of the bowl chopper used in Experiment 1, the sausages in Experiment 2 

rag a lab-scale chopper followed by emulsification in a Stephan Microcut. 
sausages obtained to be of lower quality than in Experiment 1. The sausagesuatert >. oausages oDtamea to be of lower quality than in Expe 

if5 *>y sensory and instrumental testing as in Experiment 1.
^  D i s c u s s i o n

¥'^^0̂ 0gioSi desi-9ned to examine eventual effects of freezing and refreezing per se on 
Properties of the meat. The aim of Experiment 2 was to evaluate possible 

of 3 °b refreezing due to reduced storage stability after freezing, thawing and 
1,V„ the meat.

k l )  ? and 5 show that freezing or refreezing per se of the meat raw materi-
^  r i O  "t~ 1 h f  1  11 O  T1 r 10  f  Vi O  m  l a l  l  t  T r /—v f  f  V* o  /v ^ \  .  I T «  J  i  f  £" ̂  — r r   J15 '= char n°t influence the quality of the cooked sausages: No differences were found 
C4Pacii,acter:'-stics of the sausages in spite of a significant decrease in the water 

Ly of the meat (Table 3).

freez-6fteezjiler show that sausages made of meat stored for 3 months (Exp. 2) after neez 
c 9 could be distinguished by the reduced juiciness of the sausages made of 

hts ar“mpared to of ordinary frozen meat. The results of the instrumental texture
not conclusive due to the high standard error of the measurements

Table 3. Water release from ground meat samples upon 
centrifugation as affected by freezing and thawing

Sample I Sample II Sample III
(fresh meat) (frozen) (refrozen)

water released 6.4 1 0.4* 8.2 1 0.4 13.0 1 0.5
mean ± S.E. of four centrifugations.

Sorv°f freezing/refreezing/thawing of the meat indredient on sausage texture; 
y Valuations.

Experiment 1 
Freezing/thawing 
without storage

Experiment 2 
Freezing followed by 
3 months of storage

II III II III
4.1 ± 0.1* 4.1 ± 0.1 4.1 ± 0.1 4.3 1 0.1 4.2 ± 0.1

resistance) 4 . 1 1 0 . 1  3.91 0.1 4 . 0 1  0.1 4.51 0.2 4.31 0.1
5.0 1 0.1 5.0 1 0.1 4.9 1 0.1 4.1 1 0.1 3.6 1 0.1
4.5 1 0.1 4.2 1 0.1 4.2 1 0.1 4.3 1 0.1 4.0 1 0.1

three different productions. Each production evaluated by a 12 member labo-

*iâde0:% ® xP- 4 and ExP- 2 not to be compared.
°t fresh meat; II-made of frozen meat; Ill-made of refrozen meat.

Table 5 . Hardness of sausages as measured by an Instron 
method (penetration with pointed probe).

._________ Experiment 1 Experiment 2
_ _ _ _ _ II III II III
Hardness, g 443 1 23* 395 1 17 419 1 26 365 1 12

®ean l s.E. of three different productions. Each pro
duction evaluated by 5 measurements.
H-sausages made of frozen meat; Ill-made of refrozen 
•»eat.
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In preliminary measurements we have found higher peroxide values and thiobarbit*11;1 fĵj 
values in the refrozen meat than in the ordinary frozen meat after three months 01d »c:f nrprrp. T+- io r- i r. ---C --- -----x. ____  ... . &

* 0 ̂  £

storage. It is possible that refrozen meat-----------------is more prone towards autoxidation, tj.e» ,e(
primary or secondary products of lipid oxidation influence the technological Pfop tg ^ 
the meat by interaction with the muscle proteins (i.e. myosin). This possibility 
investigation in our laboratory.
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