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STUDIES Olí THE CONTENTS OP RETINOL EJ CALE LITERS STOH3D 
DHDEH DUEERELT TEMPERATURES ABD PERIODS CP TIME

N.Kojouharova, N.Nestorov

Meat Technology’',Research and Project Institute, Sofia 

Summary,
Analysed Is the liver from IS raivp^ p-p to 10 

ag-e. The mean quan tity  r e t i n o i ^ ^ d  í T í N f l L  T i l l * *
ghter, amounts to 21069 I.Uto ICO g fresh mass. I o £ ‘s'o? t'ne ^T_
a n a ^ l 6̂ cr ifS0St Or2n Sa 0f tne liver under temperatures of +q§ 0°

temperature, «hlíe u r d e f m g u f t e ^ a í S s ^  refftfor’̂ o ^ h f ’“
tSfenev¿nS0fra!5JCIílo'í° dST? °f ftoraSe of liver -under tempera- uure even o± -15 C, tne retinol loss amounts to 60%.

iiCCyiS^OdAHIG C0"EPMHMH PE TAHDJIA B IXE^SKH TEJLHT, COXPAHHE.,-0^ 
p e3J0Me PAo^ I K O E  BPE.Í.H UPE PAGENMKHX TE^IIEPATypAX

Accjie.iOBciHa neuenb i5 meusm b o s d s c ’üw nm 1 p  _0 -10 _

; r  s= ™ ?aeTr 2So69Hr e a v ^ § ar eHH^ » ^  s s s s k / s r

nocae yoos HanSouree smcokk nPK nanoiaoi! TeSnepaTyoI ? o ? 4 f i b  I d i t  
HycoBKx TewnepaTypax noTepu pe-riiHOJia o t f  e''en su e ''k io o  P
yweHBmaBTcH s  s b e h c m o c t h o t n o o ^ ^ e l * ™ * ™ “ 1 ™ /  “ * 8 e “ ’
xpaHe„x,H neveBH name nP„ TeMneparype -1 5 Sb ¡ ot. ^  p ^ A s ^ o o ™ ^ “ "*

UNTERS UCH Y1T GEN ÜBER DEN RETHTOEGEHAET IN KAEBSEEBSR BE I
TMTER.oH IEDEICESN LAGERUN GSPERIODEN IBID TENPERATURE1T 

Zus amenfassung,

naf-or/aufU?ibi S  L ®bff b.e.i E‘ál'bern im Alter von 12 his 18 lio- 
S e t m ^ e n a l t  war end der Lagerung untersucht. Di° Durch-

P l ^ l T / f S c ^  Í n d e r b e b e rr  b e t r a g t  ^  F l e i s c h g e w i n u n g_ g xrische Basse.Der ^erlust ar Vi tpiri-im'«=.>l'if+-
iinde2?TSoír^nd der Aufbevahrung hei Temperaturen von 4dC,0SC, ^4°0 

P °  irmernald 2 his 40 Tagennach der Schlachtung ist am
der Ve* ^ s t  an Retinol

i ^ b h £ 4 ^ ? D f3 Lasse bei den ^Anus -T emper aturen sien
i ™ '  i b sn der Aagerungspenode verrindert. Innerhalh 40
ist d S ~ V e % s t  6 Q § f 3 V °n leber selbeV 'Del Te°pe-^ture von -15°C

^Prolongated storage of animal tissues and of neat is related
uo hiager or smaller losses of the retinol content and other vita- 
mines.

In the present vrork are investigated the quantitative changes 
v/hickoccur in the retinol contents of calf liver, stored under di
fferent temperatures and periods of time«
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A peculiarity of the retinol is its stability in the liver, 

blood plasma and animal tissues during storage periods. Under con
dition of being stored moist, the livc-r can keep most of its re
tinol contents even during oxydation. On the other hand, the vi- 
temine is entirely lost in sublimation drying of liver» For its 
preservation have their role the natural fats containing antioxi
dants like hydrdouinone and tokopherols (1).

Material and Methods.

Studied is liver of 15 calves of 12 to IS months of age. The 
samples are taken from and sane anatomotopographic part of liver, 
immediately (to 3 hours) after slaughter, and after determined 
periods of its storage under different temperatures}

2 days and 4 days after slaughter;
2, 20, and 40 days after slaughter; and 
2, 20, and 40 days after slaughter.

0_L J. US st

1. at +4°!
2. at
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3.at - 4 ° (

4 .  ar
1 ensurIng

o, J C—\J  j O-i.l'-L * i W \JJCXj >'

For ensuring the above temperature conditions, were used re
gular laboratory refrigerators, in which were placed glass vessels 
freely covered and containing the liver samples*

involved is the autumn and winter period of the year.

The retinol was determined after the method of Carr-Price(2,3) 
Data is worked up for reliability after the method of 

Student (4).

Re nH ±is *

It was found that retinol in liver of calves of 12 to 18 
monthsof age fluctuates between the limits of 9960 to 2735? 1*0* 
to 100 g fresh mass, or that gives a mean, of 21059 I.U. to 100 g 
fresh liver mass.

In similar investigations, different authors have received 
differences, which is seen on table 1.

beource Retinol I.U.
______ Table 1

to ICO g

Moore and Payne (1942)"'' 6300
Harms (1942)v' 12100
Matt and Merrill (1950) 7 22500
Schveigert and Payne (1959)° 44000
Tashev et al.(1966)9 22500

Most probably the differences, received - mi c : r* o  ■) ' 8.2?  0

due to age differences and breed of the animals, food, season,

f i n s  a m.a uoner f ante which can influenc on
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the different meat components.

For the quantitative changes of retinol during storage of 
liver was found, that this vitamine is best kept, in storing of 
the liver on the zero and minus temperatures.

After 2 days storage of liver under +4°C, the retinol amounts 
"k'-"' 77)‘—3/° in comparison to the quantity found immediately after 

slau6nter oi the animals.After a a nays storage of the liver 
at 0 less than 10% of the retinol is lost, and after 4 days the
loss is aoubj_ed ( amounts to 9>77/5, and 18,10% respectively, in
comparison to the quantity found during the first day after slau
ghter) o

The stoning of the liver under minus temperatures show the 
following losses ox retinol : at —4cC, the vitamine decreases 
with 5,12% after two days, with 29,55% after 2C days, and with
62,65% after 40 days storage, or amounts to 19989, 14386, and 
7870 I.U. to ICO g fresh liver mass*

Comparatively smaller is the retinol loss in liver, durin~1O J o
storage at -15 C. After 2 days storage it amounts to only 1,85%, 
after 20 days to 25,67%, and after 40 days to 61,80%.

Quantity of retinol in calf liver under 
different temperatures and periods of sto

rage (in I.U.to 100 g fresh mass).+

Immed.T°of 
after stora 
slaugh ge 
ter

After
2

days

Loss .
07/o

After
4

days

Loss After 
% 20 

days

Loss
%

. After 
40

days

Loss
%

21069 -t-4°C 16276 22.75 — .

0°C 19010 9.77 17506 18.14 - — —
-4°C 19989 5-12 - 14886 29.55 7370 62.65

-  .=15!c 20685 1,83 — 16081 8056
+/for all groups P > 0.001 ; r - in limits -- -rO 0 4 to + 1 .25

from the results shown in table 2 is evident, that the chan
ges in retinol contents, which have secured after 2 days of sto
rage of the liver are very near under temperatures -4°C and -15°C, 
cnao is the difference is about 5%» The difference in the data 
from storage of liver for 40 days under the same temperatures is 
smaller than 1%. A bigger quantity of retinol has been kept after 
20 days 0 1  storage under -15/sC in comparison to the quantity for
the sane period under -4°C ( difference in the loss amounts to 
5.68%).

In storing of liver under refrigeration especially fit for
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the purpose, for periods of 20 and 40 days, $s observed a slow 
water evaporation, the liver is dried slowly, and the air in-

editions retinol content 
2 turn is in accordance
id access of atmospheric 

oxygen, retinol in liver delapidates to a greater degree, in 
suite of the fact, that during the storage the liver has no:

t restricted. Under these 1
'ith more than 60%, which

at;ure data., that in V-LJ* J -0— 0

been treated
,  — ------- ^ - .v -0

removing natural fats which during the period
have been submitted to changes.
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