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*n connection with research work oarried out in Poland 
^d*ernia2 ^ e  effect of hereditary faotors?faoding and ma~ 
^•^ent practices on the quality of pork neat,a vital problem

0*irĤ
 v/as the choice of a praotioal method of measuring the. 

■Sinai oclour of fresh meat in order-to obtain some oompa-
stiraatiB&*tive values in nusbandry experiments;The method 

^  olour f a.resh meat cn tho base of total s p p o ' r a i .  o u i t o b  

^ rather awkward no does not yield satisfactory results 
■ a t  1 9 5 5 /«ilorecyer,rhe use of a spectrophotometer in mass 
uP®rinents would involve considerable difficulties; ,

11Q propose, thereforo to investigate the usefulness of dif- 
^  simplified techniques of colour measurement in fresh meat 
th '̂re5ent ‘Report brines the results of our experiments with 
^  Use of a Pulfrioh refleotometer with Ulbrioht ballrwhioh 
°th 3?eoei1̂ '1̂  ^een nade uso of for the same.purpose by several 

er authors/Kurb8,'i953/Hofmann and Kurb3,1956;ntto,1959/.

investigation was oarried out on sixty samples of pork 
taken from bacon hogs from a progeny testing station,all 

t » ^ y  and slaughtered under standard oonditions,After 
ĥi y~'eisJlt fours’" refrigerating in wholesale outs,the Ipins 

been carved out were oarefully trimmed and a 1-om 
^  °G was out off from each,while the .remainder was qulokly put 

Qinoed twioe in a meat grinder, then-mixed and immedia- 
^ ^ e o t e d  colour measurement tests.The colour of the 

°Qs was measured after twenty minutes' oooling in the ro£rl~
M •rators

4^ ^ estimate of the quality of oolourfrefleotanoo was 
miuod with the use of filters and with maximum . , 

^ittanoe at 633 and 34t m. u.Lightness of oolour was de—
^y rofleotanoe with a K, filter .All the operations 

Performed upon meat whioh had been well refrigerated and
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k* a oool dark p laoe,
Water in  the neat v«ras deternirH>d'-'>-̂ -̂ <Ja>ri -n1Gr £a.t by tho SoxhXffbfc 

hethcd <. vat-er—ho ld ing  oapaorfty b y -th a t of Grau- anA• ■ JTorrn 4 rr'tEfr'h, ja  & 
N iin iva a ra 's  n o d ifla a tr io n  / 1 957 /.For the purpose o f determ ining 
t ° t a l  pigments the method o f W ie rb io k i et a l, /1 S 5 5 / was used but 
wi ih  ex tra o ts  f i r e  times s tronger and w ith  a l l - n ig h t  extraotd^ni;

Ssfil&iiL and ftu^euidsion.
$he oo lour q u a lity  expressed by th e .re la t io n  o f re fle c ta n ce  , 

’*hen using the and f i l t e r s  /O t to ,1959/ showed l i t t l e  itaria/-* 
t i° n  and y ie ld e d  re s u lts  w ith  a low s ta t is t io a l  s ig n if io a n o e ,I t  
i 8 Possible th a t the reason fo r  th a t la y  in  the com parative ly 
S^eat u n ifo rm ity  of the meat / th e  hogs being a l l  o f one ru o e |a l l  
°oming from the progeny te s t in g  s ta tio n ,a n d  the pH of the moat 
Possessing a ve ry  low v a r ia t io n / /  i t  is  a lso  poss ib lo  th a t the, 
Methods adopted gave less  ohanoe fo r  o x id a tio n  changes to  mani-» 
ies t  themselves -an e n d , in . fa c t , th a t  was purposely aimed a t ,

The lig h tn e s s  of oolour,on the o ther hand,produoed muoh g rea te r 
Va**ia tion  as w e ll as re s u lts  showing ve ry  d e f in ite  tendenoiea.
^hat is  in  agreement u ith  the op in ion  o f authors in v e s tig a tiu g  
the oolour of fre sh  pork meat by means of qu ick  m ethods/0 tto ,1959/ 
^■toher & Dawson,1960/,

Ehat proves th a t the fa o to r  possessing tho fundamental s ig n i f i ­
cance in  es tim a ting  the o r ig in a l oo lour of fro s h  pork m oat,is  \ 
“tightness ¿ It is  thought th a t i f  toge the r w ith  th a t p o in t were a lso  
burnished the es tim a tion  of the tendenoy to  o x id a tio n  ohanges 
tha t would supply a 's u f f io ie n t ly - in fo rm a t iv e  summing-up o f oo lour 
* ° T p ra o t io a l husbandry purposes,

Ah im p o rta n t,b u t so fa r  in s u f f ic ie n t ly  so lved ,question  is  tho 
Problem of how the sample should be prepared fo r  measurement;Tho 
^©thod u n iv e rs a lly  adopted now oonsis ts  of using fre s h ly -o u t 
QHooa w h io h ,fo r purposes of ox igenation,havo fo r  a s u ita b le  
^Qhgth of time boon exposed to  the a o tio n  o f a ir,H ow ever,tho  sua>- 
•̂ hoe o f.a  soo tion  trough the musolos is  ve ry  uneven in  oo lour,
5° th a t , fo r  instanoe,wo havo boon unable to  measure tho r e f lo otan— 
©e of many lo n g is s .d o rs i musole s ,because the d iffe re n o e s  w ith in  
0118 s lio e  Often amounted to  over 25 per oent o f the values ob­
ta ined-
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113,(1 b o u r s e  th o ro fe re  to  n in o iu r  tho neat on a g r in d e r. 
xyXenation then tool? pl&oo p ra o t io a lly  during the ve ry  process 

o in o in g .N a tu ra lly ,th o  ohenioal changes in  neat which has been 
QfUs t r ®ated are aooeloratod.But our te s ta  proved tho usefu lness 

th is  nethod as onaoted under tho  oond itions in  which wo prao— 
sed it.F o r,w h e n  wo had noat s u f f ic ie n t ly  uniform  in  oo lour,

a f f11 th ° m<5aaureneIlt3 of ±te re fle c ta n c e  a t 541 M u before and 
or n iu o in rj,ne ve r proved to  bo s ig n i f ic a n t ly  d if fe r e n t .

 ̂ Tho p ra c to oa l re s u lts  of the nethod o f miaoin<j the neat p r io r  
^  Colour neasurenent wore ve ry  s a t is fa c to ry ,F o r  example,hereaa 
^ out  tho te s ts  on s lie e s  d iso losod no oloso c o rre la t io n

w°en co lo u r and iu tra n u s o u la r f a t  o o a to a t,th a t dopondeneo ,
when tho samples usod wore those of nin*- 

Q°Q.t(Xn view of t h a t , i t  was decided to  consider ra th e r  th is  
w to r  rccthod of p repa ra tion  in  our o a lo u la tio n s .

"the above presented methods we d id  some p re lim in a ry  
^  e crd e r to  a sce rta in  which fa c to rs  in  pork noat exercised, 

deoiaive o ffo o t upon i t g  oo lour.Tab le  1 presents the  a r ith n e -  
0 °a l moaa8 o f tbs  q u a lity  fa c to rs  in  n e a t,w h ile  th e i r  simple 

® if lo ie n te  of c o rre la t io n  w ith  oo lour are shown in  ta b le  2,

TABLF. ^
^  bo a r ith m e t ic a l means /x /a u d  th o ir  standard d ev ia tion s  /a/, .
^ WoU ag the o o o e ffic io u ts  of v a r ia t io n  /C /, o f the q u a lity  oon- 

^euts in v e s tig a te d .

Componont
^ ^ / p e r  o eat o f ro fle c ta n o o

0

at 541 n u/ 
°r /per oont/M

i w  , ~ —
to t. / ? *r  <' 0 I l t /
;h t

2°^ cent of looeo water/
JEfiKiJ U - ,  •

^ffioiemts of sorrelatioa /r/ of tho quality components 
neat colour.

31 Pigm ents/ per o o n t/ 
ei' “-ho ld in 2 oapao ity

27.70
74/41
2.11
69.00

2 M *

3.85 13,91
»,■73 0^96
Q.76 36, «2
17.21 24,94

3.54 12.56
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Component_____
sr

Iut^amusoular fa t  
ôtal pilents 

s ^ e ^ -h o ld in r ; ©apaoity

-.0 ,2067  

+ 0,4120 

-  0,7679 

+ 0,5028

xxx
X X X

X X X

s ig n if ic a n t  a t P- 0 .0 5

.  " P= 0.01iXy
!i !J F* 0,001

As °an be seen from the ta b le  the h ighest c o rre la t io n  w ith  
ig  present in  the oase of pigment content .A lthough suoh 

 ̂ statement scorns ve ry  obvious,s ince meat from which pigments have 
extracted, presents extrem ely low absorp tion  of l ig h t  rays 

^  *ko ¿Ayres,1 9 5 7 /,nevertheless not a l l  the authors are in o lin e d  
ie gard pigments as having the dec is ive  ro le  in  a ffe o t in g  oo lour 

erG11°es of m e a ts ,a ttr ib u tin g  th a t ro le  ra th e r  to  fa t  or water 
“’At©at/Craig et a l , 1 95 9 /.

^  however,most of the l i t e r a tu r e  on the sub jec t seems to  p o in t
the oonalusion th a t oo lour is  in  the f i r s t  plaoe a fu n c tio nOf .4-̂

q? Oonoeilt * ‘a tio n  of pigments /llao k in tosh  and H a ll,  1953;H a ll et 
^ •1 9 4 4 /.S im ila r ly  /ism er-Pedersen/1959/ w h ile  on the one hand 

Gssing the importanoe of w a te r-h o ld ing  oapao ity fo r  the oolour 
r'lea-t,a ls o  th in k s , on the o th e r ,th a t the pro'-sonee of pigments in

off̂ i t a b le  oonoentra tion  may even be - capable o f n e u tra liz in g  the 
e° t  of improper s tru o tu re  of meat,
Thus i t  may g e n e ra lly  be sa id  th a t , in  the oase of moat of nor~ 
af in a ls , which have been u n ifo rm ly  fed and s laughtered under

St;
fS x

a rd o o n d it io n s ,th e  o h ie f source o f oo lour v a r ia t io n  are meat
lients.

s There seems to  bo no doubts as to  the c o rre la t io n  o f meat so— 
a ■> w a to r-h o ld ing  capacity,The s t a t i s t i c a l l y  h ig h ly  signifi­

ed^ E la t io n  obtained by us is  in  p e rfe c t agreemnt. w ith  results 
^  '--ined by Gran & H irna/1957 / as w e ll as by Wlsmer-Pedersen/1959/. 
dGr̂ S0 Tinds in d ire o t oon firm a tion  in  a number o f in v e s tig a tio n s  
®q- ^ ^ ^ t i n g  the dependence o f oo lour on-the hydrogen ions con—

1 * a tio a  in  meat/C a llo w , 1955; H a ll et al.1944; Bat e-Smith, 1948/
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is  co rre la te d ,a s  has boen dem onst^-tdA.aritk vatox^-lU ild ia^ 
0aPaoity /G rau,1953;Janiok± & Walozak,1954/.

No e ffe c t o f w a te r-ho ld ing  ca pa c ity  on tho oolwur o f neat has 
eea discovered by Hein /1S55-/. '

^ ^ It would appear th a t f a t  ought to  account fo r  tho  oolour o f , 

th a t WaS ^USt thD re s u lt  we obtained by-adding to  a nuo- 
^  0f nGat samples some g iven q u a n tit ie s  o f f a t  . Ib t r a l le l  to  the
*«*easo o f.th o  percentage o f fa t,w o n t an increase o f tho oolour 

0i the

~  5 -

fat

neat,expressed in terns of reflootanoo¿the regression ob— 
id following a straight line—at least,for the 2—6 per tent of
examined.

ouf °  dtl agrecaent w ith  the above f in d in g s , were the results of
0£ r BG* *  o a rrie d  on on P°r k  lo in s .T he  correlation o o e ff ie ie n t 

ined thore  /r«-K),4120/ is suffioiently h igh  and leaves no 
°uot as to  significance,

obt- re8ear<5h ou ^®e f a s ig n if ic a n t  - c o rre la t io n  w ith  f a t  has been 
Haokintosh & H a ll /1 9 3 5 /,S im ila r  re s u lts  tte r^ got by 

th a ^  a l * / 19^ 5/ * wl10 a c tu a lly  assigned a g re a te r r o le -to fat 
a to pigments in . th e  question  o f oo lour in  beef moat,

 ̂ 1 the o ther hand,in  pork neat,no e ffo o t o f f a t  on oolour has
C * ™  o ith o r  H oin /1955/ or E e u ry & B ra ta ls r/ l95S/.As already 
v loned n e ith e r  in  our own research have wo boon able to disoo- 
Pog 5Uob dependence when doing oolour te s ts  on s l ic e s ,It is 
fcy8̂ 10 bhoref o re ,th a t the doninat ro le  in - th is  case is ployed 

ho uneveness o f oo lour in  lo in  se c tion s , 
t ê aer° is  uo decided op in ion  as to  the inportanoe of water o'on-»

I  aa a factor modifying neat oolour,Neither Hein/1955/nor Hon- 
ot "“ Staler /195S/oonsider it of any major importance¿While Craig 
<>,££ */^25S/ on the other hand,see in it just the very factor

0ftting the oolour of moat, 
ill

Qbt^ ■G oor:r,Gl at io n  o o e ff ie ie n t between oo lour and w ater oonteut 

US 13 n0t Very h ic h ,b u t is  s t a t i s t i c a l l y  s ig n if ic a n t  
*2S57; P °»cV.The negative value o f the c o e f f ic ie n t  moans 

00n UGats w ith  a h igher water content are darker,That is  probab ly 
wCl̂ i;0' b<3d wl t h  the well-known converse re la t io n  e x s it in g  botweoa 

6l> intent and fat oontont in  meat-
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hoaoaroh was done on s ix ty  pork lo in s ,o b ta in e d  from baeoa hogs 
r- l l  u n ifo rm ly  fed  and slaughtered under standard pond i t  ions,
Hie loins were tested to  dotermine oolour,water-holding capacity 

water oontent,intramusoular fat opatent and total pigmenta oon— 
toat,The factor of the fundamental importance in estimating 

tho original oolour of fresh pork nont was found to he lightness 
°f oolour and tho following simple eorrelation coefficients war* 
Stained for i t :  water-,-0 .2 8 6 7X? fat,* 0,4130 x x x ; pigments, 
■''Q.7S7Sxxxj water-holding capacity,* 0,5030

A d isoussion  of the methods of determ in ing oolour and of 
the re s u lts  obtained has been presented,

i

>
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