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V , ^ “01 ttnd thi“ in eont.nt. in the liver and Longisei- 
#4t* k««n d Glut,ua B,dius «u»olee of Bulgarian White pige 

(s) , ,t,r«ined quantitatively, aa follows:
(h) p0,t oortem,

-?nOhl7’ "ith sharp fr,,2in« at *38°C and etorage at 
.. ° f°r 3 B0nth8'
' ‘“'»cee 1D th’ cont,nts of both vitaeiine have been noted in
(a) ot 001,1 storage of the samples:

•tinol - up to 7,1* for the liver, and
(b) t. up t0 7,5-8,1* for the muscles;

•■in - up to 9,3* for ths liver, and 
up to 7-7,9* for the muscles.

Re«uni
On determine quantitativsment la teneur en rétinol et en 

thiamine dans le foie et lee muscles longissimus dorsi et glu
teus médius de porcs - race blanche bulgare, comme suit: 

a/ immédiatement après l'abattage des animaux 
b/ chaque mois après une congélation rapide à -38°C et un 

stockage à -20°C au cours de 3 mois.
On remarque une modification de la teneur des deux vitami

nes dans le procès de manutention des échantillons en conditions 
frigorifiques:

a/ rétinol - jusqu'à 7,1 * pour le foie et jusqu'à 7,5-8,1* 
pour les muscles

b/ thiamine - jusqu'à 9,3 * pour le foie et jusqu'à 7-7,9* 
pour les muscles

^ HUNGEN tf225 VERÄNDERUNGEN IM RETINOL- UND 
^GEHALT IN DER LEBER UND MUSKULATUR VON SCHNEI- 

BACH SCHOCKGEFRIERUNG UND DAUERNDER
GEFRTRBT.a GERUN G

i s c c m o m m  h3i e h s h h2 b  c o ä ep i ah hh prthhojia h
THAifläM B lEBSHH H UUBUI&X CBHHhÜ nOCJIE UOKOBOrO 
3AU0PASHBAHHH K HPnaOMMmHOIX) XOJlOflHIBHOrO 

XPAHEHKfl

H.HecropOB ¡1 H.Ko*yxspoB8

Nestorov und N* Koahucharova

*a8'uig
4

V X  L0 r fi®blnol- und Thiamingehalt ln der Leber und in de 
\  bu?81881““8 dorai 011,1 Gluteus nediuB von Schweinen der 

Sarisohen Rasse quantitativ bestimmtif , --------- 1W.U.VAV.VA, UOBblBUObi
/ elbar nach der Schlachtung der Tiere

sS
V 8tliCh a t ch einer Schockgefrierung bei einer Tempera- 
b.i ö *38 C und einer 3—monatlichen Gefrierlagerung 

~20»c.

Ver’®nderun« Sehalt beider Vitamine während 
V t Lagerung der Proben festgestellt:

V

bis 7,1% ln der Leber und 
bls 7,5 - 8,1% in den Muskeln

aailh“ bis 9,3% in der Leber und
bls 7 - 7,9% in den Muskeln,

Ahhotbuhh

OnpeneiüMJi KonMeciBo coaepxBHHs parutions h tubmhhs b 
neieHH n s umusx  jioürucHuyc a"PCh « rnyTeyc ueAHyc ot OBUHel! -  
Öeasa eoarapoxas, ksk cnenyei:

8/ HenocpeacTseBHO noons yöon ihbothhx 
6 / eieuecMKO np» hohobou 38uopbkhb8Hhh üdh -38°C it npa 

XP8B8HHH npM -20°C B TBRSHHS 3 uecnqs.
OlMSifiBO *3MeB8HHS B 0naep*8HHH AByX BKT8MHH0B B npOReC- 

08 XP"K8iiüH npoß npu XOAOAHALHHX yCAOBHHXI 
8/ P*THHnn - AO 7,1$ A M  neRSEH 1A 

SO 7,5-8,1$ ABU Munin.
6 / TM8MHK - AO 9,3$ AA« nORSHH H 

AO 7-7,9$ äah Mump.
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STUDIES OH THE CHARGES IH THIAHIH AND RETINOL CONTENT IN
PIG LIVER AND MUSCLBS AFTER SHARP PREEZING AND LONG COLD 

3TORAGB
N. Nestorov, N. Kozhuharova 

Haat Technology Raaaarch Institute, Sofia

Loaaas in the vitamin content of naat have baan observed on 
prolonged cold storage. Those loaaas are particularly great with 
improper storage. It has bean found that, after a year's storage 
of naat at -18°C, thiamin decreases by 20 to AO # (1). Rice et al. 
(2) indicate that, on storage at 4°C, thiamin losses in non-commi- 
mited pig muscle after two weeks are lower than 10#, and in ground 
muscle from the lumbar region, after 56 days the vitamin has gra
dually decreased by 11#.

According to Krylova and Lyaskovskaya (3), upon the storage 
of liver at -20 to -25°C, retinol suffers only insignificant loss
es, and at -10,5°C, its content decreases by only 9# in nine 
months. Retinol decreases quickly and nearly disappears in freeze- 
dried liver (A).

There are insufficient data on thiamin and retinol losses in 
individual pig mueelss and liver, stored for a long time after 
sharp freezing. In the present wotk, the authors conducted stu
dies on the losses of those two vitamins in pig liver and Longis- 
simus dorei and Gluteus medius muscles, stored for 3 months at 
-20°C after sharp freezing at -38°C.

MATERIAL AND METHODS
fht liver, n. Longissimus dorsi, and m. Gluteus medius of 7 

•hits Bulgarian pigs were studied. The animals were slaughtered 
after 2A hours' starving. On their removal from the carcase, the 
muscles were triaei from the fat. Samples were taken A hours 
poet mortem and were frozen at -38°C for 2 hours. The samples un
der investigation were stored at -20°C for 3 monthe. The material 
needed for analysis was taken monthly in the course of 3 monthe.

Thiamin was determined fluorometrically (thiochrome method) 
(5, 6).

Retinol was determined by the method of Carr-Price (6,7).
The results obtained were processed for reliability by the

method of Student (8).
RESULTS AND DISCUSSION ^
The mean results from the values found for thiamin con 

in liver and the two muscles, stored at -20°C for 3 months» 
shown in Table 1, and the mean per cent, losses, in Figure

Table 1.»
Immediately After 1 mo. After 2 mo. 

Product post mortem, of storage, of storage,
mg# mg# mg#

Liver 0,54 0,51 0,49
M.Longissimus 

dorsi 0,76 0,73 0,71
M.Gluteus medius 0,84 0,80 0,79

* Por liver: P >  0,001 ; r - in the range of
for a.Long.d.: P >o,01 ; r - in the range of (
for B.Glut.a.: P>0,001 ; r - in the range of <

After Le,of stor« 
mgr

0,49

0,70
0,78

♦ 22 to -4;
0,5»

ji*,r
Table 2 contains the mean values for retinol content in 

and the two muscles studied, expressed in IU per 100 g of
material, and Figure 2 shows the per cent, losses of that 
during the storage of samples at -20°0 for 3 months
Table 2.»
_ . . Immediately After 1 mo. After 2 mo.
Product post mortem of storage of storage

25224

756,8 

522 f i ,

Liver
M.Longissi- 

bus dorsi 
M.Gluteus 

medius

27336
825,6
569,8

26522
787,8
541,5

25932
758.9
538.9

« For Liver : P >  0,001; r - in the range of 1 t0 1 j
Por m.Long.dorsi: P>0,001; r - in the range of 0,39 t0 4,
For m.Glut.med.: P>0,01; r - in the range of 0,86 4°

,r “
The data shown in Tables 1 and 2 and the dynamics of ¡p 

losses in Fig. 1 and 2 make it obvious that both vitamin9 
content with 3 months' cold storage of the samples.

Thiamin loss during storage is greater in liver than in the 
muscles. The curve of thiamin loss is steeper in the first month 
than in the following two months, what could be explained by the 
great amount of juice that has dripped at the production stage, 
when also a change in pH values appears in the liver. Immediately 
post mortem, pH amounts to 7,3 -7,1, while in only 24 hours it 
is changed to 6,4 - 6,5 , what we presume to be one of the factors 
responsible for thiamin degradation. Another possible factor is 
accelerated autolysis taking place rather deeply in the liver, 
what could not but influence thiamin content.

Thiamin loss in a. Gluteus medius is considerably smaller! 
in the first month, under the conditions of our studies, it has a 
steeper curve, and in the second and third month of storage, its 
curve is already almost parallel to the one showing thiamin loss 
in m. Longissimus dorsi, stored under the same conditions.

The gradual retardation of the loss in thiamin content in all 
the three samples studied is due not only to the low storage tem
perature of the products, but probably also to the surface micro- 
flora on the studied ssmples. That supposition of ours is to be 
proved experimentally.

Retinol loss in the liver " d  two muscles during their cold 
storage under the conditions of our experiment, is a little diffe
rent from thiamin loss. Generally, compared to thiamin, retinol 
per cent, losses are a little lower in the first month, but in the 
end of the experimental period they are in the range of a diffe
rence of 0,2 to 0,5 # for the muscles and 2,2# for liver. In the 
first month of cold storage, the loss in retinol content is the 
lowest in liver, compared to those for a. Gluteus medius and a. 
Longissimus dorsi. In the end of the experimental period, retinol 
losses in the three samples studied, related to one another, are 
around and below 1 #.

The quantitative loss of fat-solubla retinol in the studied 
samples could be explained by the oxidation of fats and the degra
dation of natural antioxidants. Those oxidation processes do not 
stop even at the low negative temperatures (3, 9). At low tempera
tures, with non-controlled humidity, meat and liver lose in water

vi“ '
content, what contributes to the decrease of the studi* 
mins contained in them. ^  ^

The studies carried out confirm that the storage ° 
ver and meat at -20°C after sharp freezing leads to c0*T^ ,  
small losses in thismin and retinol content. Here, Prot*t< 1» , 
effect of sharp freezing is responsible to a great ^

other studies of ours we have observed that, upon the ^  ¡(l 
liver for 20 days at -4°C and -15°C without previous •»» ^  
ing, retinol has decreased by 29 and 23 #, respectl'**1^ ^ * »  
40 days under the sane conditions, by 62 and 61 #.
(10). This gives us grounds to maintain that, with » v » 
higher biological value of the meat stored for three 
temperature of -20°0, it is necessary to include s h a r p ^  
as a technological process for the lots of meat and 1 
are to be stored for a longer time under refrigeration-
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