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‘ d:;a:'tin°1 and thiamin contents in the liver and Longissi-
Qvebe.n :nd Gluteus medius muscles of Bulgarian White pigs
(a imm°tfrmined quantitatively, as follows:
%diately post mortem,
Bonthly, with sharp freezing at -38°C and storage at
~20% for 3 months.
m'pr:::ea in the contents of both vitamins have been noted in
88 of cold storage of the samples:
Tetinol - up to 7,1% for the liver, and
(b) /R up to 7,5-8,1% for the muscles;
in - up to 9,3% for the liver, and
up to 7-7,9% for the muscles.

1
:: S:;ICHUNGEN YBER DIE VERANDERUNGEN IM RETINOL- UND
GEHALT IN DER LEBER UND MUSKULATUR VON SCHWEI-
YEN NacH mINER SCHOCKGEFRTERUNG UND DAUERNDER
GEFRTERLAGERUNG

N. Nestorov und N. Koshucharova
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.:‘qn 38> Revinel~ und Thismtngehalt in der Leber und in den
%,n °n81551mus dorsi und Gluteus medius von Schweinen der

ulgﬂrischen Rasse quantitativ bestimmt:

Yy
Y 1ttelbar nach der Schlachtung der Tiere

On,
t atlich nach einer Scnockgefrierung bei einer Tempera-

°
Von -38°C und einer 3-monatlichen Gefrierlagerung
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Yz, ®lne Veranderung im Gehalt beider Vitamine wahrend

y R Erlaserung der Proben festgestellt:
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ot
lno1. pig 7y1% in der Leber und
bis 7,5 - 8,1% in den Muskeln
Anin. bis 9,3% in der Leber und
bis 7 - 7,9% in den Muskeln.
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£TUDE SUR LES MODIFICATIONS DE LA TENEUR EN RETINOL ET

EN THIAMINE DANS LE POIE ET LA MUSCULATURE DE PORCS AP~

RBS UNE CONGELATION RAPIDE ET UN STOCKAGE FRIGORIFPIQUE
CONTINU

N. Nestorov, N. Kojoucharova

Résumé

On détermine quantitativement la teneur en rétinol et en
thiamine dans le foie et les muscles longissimus dorsi et glu-
teus medius de porcs - race blanche bulgare, comme suit:

a/ immédiatement aprés l'abattage des animaux

b/ chaque mois aprés une congélation rapide 4
stockage 4 -20°C au cours de 3 mois.

On remarque une modification de la teneur des deux vitami-
nes dans le procés de manutention des échantillons en conditions

-38°C et un

frigorifiques:
a/ rétinol - jusqu'd 7,1 % pour le foie et jusqu'd 7,5-8,1%

pour les muscles
b/ thiamine - jusqu'd 9,3 ¥ pour le foie et jusqu'd 7-7,9%

pour les muscles

HCCIE/IOBAHAA W3MEHEHMM B COIEPXAHUA PRTUHOJA M

THAMMAHA B IEYEHA M MNOIAX CBUHEM NOCIE HOKOBOIO

SAMOPAXUBAHMA U MPONOIXUTEIBHOIO XOJNOAUNBHOTO
XPAHE HUA

H.HecropoB ¥ H.KoxyxspoBs

ARHOTSIUA

OnpeAenANN K0IWY6CTBO COASDXBHWA DATHHONA M TUBMHHE B
neueHH ¥ B MNDISX JOHPMCHMYC ANDCK U TIyTEYC MELMYC OT CBUHeH -
Geasn CONr8pckas, Kex CUOAyeT:

8/ HeNOCPeACTBEHHO M0CHE yOOA KMBOTHHX 5
6/ exoMeCAUHO MDK WOKOBOM 3BMODARUBEHWM NDM -38°C u mpu
XpeHEeHUH NpH -20°C B Teuenme 3 Mecsaus.
OTMeYeHO M3MEHEHWe B CONZGDXSHWM IBYX BUTAMHHOB B NpOLeC-
¢e XpeHEHES 1pnG NPH XOJOMMIBHHX YCIOBAX:
g/ peruEon - A0 7,1% ANA NEUSH! U
zZo 7,5-8,1% AnA usmL.
6/ tHaumd - Z0 9,3% AN NOUCHE U
zo 7-7,9% ANA MHWI.
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STUDIES ON THE CHANGES IN THIAMIN AND RETINOL CONTENT IN
PIG LIVER AND MUSCLES APTER SHARP FREEZING AND LONG COLD
STORAGE
N. Nestorov, N. Kozhuharova
Meat Technology Research Institute, Sofia

Losses in the vitamin content of meat have been observed on
prolonged cold storage. Those losses are particularly great with
improper storage. It has been found that, after a year's storage
of meat at -18°C, thiamin decreases by 20 to 40 % (1). Rice et al.
(2) indicate that, on storage at 4°C, thiamin losses in non-commi-
nuted pig muscle after two weeks are lower than 10%, and in ground
suscle 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 (4).

There are insufficient data on thiamin and retinol losses in
individual pig muscles 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 dorsi and Gluteus medius muscles, stored for 3 months at
-20°C after sharp freezing at —38°C.

MATERIAL AND METHODS

The liver, m. Longissimus dorsi, and m. Gluteus medius of 7
Wnite Bulgarian pigs were studied. The animals were slaughtered
after 24 hours' starving. On their removal from the carcass, the
suscles were trimmed from the fat. Samples were taken 4 hours
post mortem and were frozen at -38°C for 2 hours. The samples un-
der investigation were stored at -20°C for 3 months. The material
nesded for analysis was taken monthly in the course of 3 months.

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

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
responsibles 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 m. 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 samples. 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 2 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 m. Gluteus medius and m.
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-soluble refinol in the studied
samples could be explained by the oxidation of fats and the degra-
dation of natural antioxidants. Those oxidation processes do not
8top even at the low negative temperatures (3, 9). At low tempera-
tures, with non-controlled humidity, meat and liver lose in water

method of Student (8).

RESULTS AND DISCUSSION p
0
The mean results from the values found for thiamin cont®

€
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 18
Table 1.%
80
Immediately After 1 mo. After 2 mo. After A%“
Product post mortem, of storage, of storage, of 8%0
mgk mgk __—_Eft,,/
Liver 0,54 0,51 0,49 0,49
M.Longissimus 70
dorsi 0,76 0,73 0,79 O .
M.Gluteus medius 0,84 0,80 0,79 0,7

P50,001; r - in the range of +22 to =4i
for m.Long.d.: P>0,01; r - in the range of 0,01 to 0s%
for m.Glut.m.: P>0,001; r - in the range of 0,03 to 0,1

% Por liver:

‘
L L
Table 2 contains the mean values for retinol content lns

e
and the two muscles studied, expressed in IU per 100 g of ¥ osi?
material, and Pigure 2 shows the per cent. losses of tnat ¥

during the storage of samples at -20°C for 3 months.

Table 2.% 3
Immediately After 1 mo. After 2 mo. After 88’
Product post mortem of storage of storage of 8%
Liver 27336 26522 25932 25224
M.longissi- 5643
mus dorsi 825,6 787,8 758,9 1
¥.Gluteus 229
medius 569,8 541,5 538,9 5

11
P>0,001; r - in the range of 1 %0 Y

1
Por m.long.dorei: P>0,001; r - in the range of 0,39 to ¥
For m.Glut.med.: P>0,01; r - in the range of 0,86 %0 4

#* Por Liver :

b

o
e
The data shown in Tables 1 and 2 and the dynamics of P " i
losses in Pig. 1 and 2 make it obvious that both vitamin®
content with 3 months' cold storage of the samples.
ot WY

content, what contributes to the decrease of the studi
mins contained in them. ﬂ}:

0!

The studies carried out confirm that the storag® of P‘”ﬂ
omp™ gt
ply’
small losses in thiamin and retinol content. Here, Pf°b.‘ 1’
xten®* o

sto”! {r“V

g

ver and meat at -20°C after sharp freezing leads to ©

effect of sharp freezing is responsible to a great €
other studies of ours we have observed that, upon the
liver for 20 days at -4°C and -15°C without previous "“rpdi
ing, retinol has decreased by 29 and 23 %, rcspectl"ly' iyﬁ!
40 days under the same conditions, by 62 and B1 %, r"P.ctp‘
(10). This gives us grounds to maintain that, with & vie"
higher biological value of the meat stored for three mo? ‘”i“

¢
temperature of -20°C, it is necessary to include sharp o
a 11"!‘:

'

as a technological process for the lots of meat an
are to be stored for a longer time under rcfrtgerltion'
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