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-£H£gd hem oglobin  as c o lo u r in g  agent f o r  g e la te d  p ig  b lood plasma in  l i v e x  form .

'•  2 . DUDA and A.AWDZIEOCZYK

nt o f Food Techno logy  o f  A n im a l O r i g i n . A g r i c u l t u r a l  U n i v e r s i t y ,5 0 - 3 7 5  W ro c la w , Poland

;I n f i u

cn
on

io ns

Pla

once o f  t h e r m o - a c id ic  d é n a t u r a t io n  and enzym ic d ig e s t i o n  o f  bov in e  hemoglobin  

r e a c t i v i t y  w i t h  NaNO,, was e v a lu a te d .B o th  p rocedures  o f  th e  p r e l i m i n a r y  m o d i f i -  

in c re a s e  th e  degree  o f  haeme n i t r o s a t i o n . T h e  c o lo u r  o f  t h e r m a l ly  g e la te d  p ig  

Sma / l i v e x / . o b t a i n e d  a f t e r  th e  adding  300mg% of th e  e x p e r im e n t a l  n i t r o s a t e d  BHb

of

'""»a Was
simH a r  to  t h a t  o b ta in e d  w i t h  d i n i t r o s y l  fe rrohem ochrom e-p igm ents  p r e p a r a t i o n s .

U ction n i t r o s o  pigment by n i t r o s a t i o n  o f  the  p r e l i m i n a r y  e n z y m a t i c a l l y  d ig e s te d  he-
, °b in ft

S n
ro r Processed meat p ro d u c ts  c o lo u r in g  seems p o s s i b le , b u t  r e q u i r e s  f u r t h e r  i n v e s t i -

url th
0 6  a'raProven,ent o f  p igment s o l u b i l i t y .

"'9ru^ iSti ;The s earch  f o r  n i t r i t e  s u b s t i t u t e  used f o r  meat c u r in g  has been c o n t in u ed  f o r  
Vea rs p

6 f ‘ 0 r  a long  t im e  t e c h n o lo g is t s  a ls o  a t te m p t  to use th e  cured b lood o r  i t  hem olisa -

'*rl
to

° lo u r in g  p urposes ./P IE TR ZY K  and ORtOWSKA,1 9 7 1 .MOHLER a t  a l . 1 9 7 1 / .A t te m p ts  were a ls o
s y n t h

ai nes iz e  cured  meat pigment from m yoglobin  /KAMAREI and KAREL, 1 9 8 2 / , hemin/PALMIN
' l9 >3 o

* ^AHId i  a t  a l . 1 9 8 4 /  and b ov in e  red b lood c e l l s  /S H A H ID I and PEGG 1 9 8 8 / . The o b je c -

, * S s t udy was to  i n v e s t i g a t e  th e  p o s s i b i l i t y  o f  the  c o lo u r in g  agent p r e p a r a t io n  
d ^ o p h i j i
■riat Zed n a t i v e  bov ine  hem oglobin  e n z y m a t i c a l l y  d ig e s te d  a n d /o r  t h e r m o - a c i d i c a l l y

l. IJratt»^
P r i o r  to  n i t r o s a t i o n  w i t h  NaNO„.

^^ ii lE T H O D S : L y o p h i l i z e d  n a t iv e  bov in e  hem oglobin  /B H b /  was th e  e x p e r im e n t a l  m ate-

c ri8- 10 n i t r o s a t i o n  BHb was d is s o lv e d  and m o d if ie d  a c c o rd in g  to  the  procedures  g iven

P rocedures  o f  l y o p h i l i z e d  n a t i v e  b ov in e  hem oglobin  m o d i f i c a t i o n

V  at
*4

ATg
24

S

Si
«o i.

Us
VU ,

nt M o d i f i c a t i o n  
t im e  / h /

Methods o f  m o d i f i c a t i o n

24 N a t iv e  l y o p h i l i z e d  B H b + c i t r i c  a c id -p h o s p h a te  b u f f e r  pH 3 .2

. ̂ 48 /C  PB/

24 N a t iv e  l y o p h i l i z e d  BHb+CBP+asparty l p r o te in a s e  from P e n i c i -

48 I l i u m  cammemberti /A P /

24 N a t iv e  l y o p h i l i z e d  BHb+2M H C l+ th e rm a l  t re a tm e n t  , 4 5  G /60m in /+

48 + CPB

24 N a t iv e  l y o p h i l i z e d  BHb+2M H C l+ th e rm a l  t re a tm e n t  /4 5 ° C /6 0 m in /+

48 +CPB+AP

in

a c t i v i t y  o f  a s p a r t y l  p r o te in a s e  was d e te rm in e d  a g a in s t  hemoglobin a t  p!l 3 .2  and

, c0nCn " Uni t s  = 8 0 0  U /M l  by CHRZANOVVSKA a t  a l . / i n  p r e s s /
s cU t ,

«bQ. t ion  o f  BHb in  any o f  1 -8  t r e a tm e n ts  was 4 .0 % .D is s o lv e d  BHb m o d if ie d  as d e s c r i -
6 /Tgh

• i . / w a s  n i t r o s a t e d  by NaNG„ f o r  2 4 h .T h e  m o la r  r a t i o  o f  n i t r i t e  to  hemin and
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n a tu r iu n  a s c o rb a te  was 2 :1  and 1 : 2 , r e s p e c t i v e l y . A d d i t i o n a l l y , N a C l  and C aC l2 were added 

c u r in g  b r in e  in  c o n c e n t r a t io n  o f  1 .8  M/dcm3 and 0 . 3  M/dcm3 , r e s p e c t i v e l y . T h e  n i t r o e a t i on

cess was d is c o n t in u e d  by f r e e z i n g  BHb sam p les .T he  degree  o f  haeme pigm ent convers ion to
t||!

n i t r o s y l  p igment was d e te rm in e d  a c c o rd in g  to  HORNSEY,1 9 5 6 . The r e s u l t e d  n i t r o s y l  pi9"’e'1
t*

were used f o r  w h i te  l i v e x  c o lo u r in g  i . e . t h e r m a l l y  g e la t e d  p ig  b lood plasma proce9Sed
f ft*

&
s t a b i l i z e d  b lood a c c o rd in g  to  th e  p a te n te d  te c h n o lo g y  /POLISH PAT. 1 9 9 0 ,DUDA and OAR^01"

1 9 8 5 / . A d d i t i o n a l l y , a s  a r e f e r e n c e , th e  w h i te  l i v e x  was c o lo u re d  u s i n g : a / . d i n i t r o 9 y l  iel"
I'D"

mochrome /SH AH ID I a t  a l . l 9 8 5 / - d o n a t e d  by D r . L . 3 . RUBIN and b / . d i n i t r o s y l  ferrohemochfO1"6

th e s iz e d  a c c o rd in g  to  SHAHIDI and PEGG, 1 9 8 8 .The p igm ents used as a r e f e r e n c e  was coded
.0f

1 , DNFH-2 and DNFH-2T The e x p e r im e n t a l  and r e f e r e n c e  p igm ents were  used a t  300mg% leVB
0 H

c u la te d  as h e m in /a p a r t  from DNFH-2 which was a ls o  used a t  1000mg% l e v e l . T h e  c o lo u rs 0
hi'®

lir ity
l i v e x  p h y s ic a l  c o lo u r  p a ra m e ters  i . e . t h e  dom inant w a v e le n g th  / / i d / , t h e  e x c i t a t i o n  P°

r

and the  lum inance / Y /  and th e  c o lo u r  s t a b i l i t y  a f t e r  0 , 1 , 3 , 6  and 12 hours o f  c o n t i ^ 0'
U9

lu m in a t io n  o f  th e  samples by f lu o r e s c e n t  w h i te  l i g h t  / 2 5 0 L x /  were d e te rm in e d  by r e f leC 

spect rophotomet r y .
tr<>!i f

RESULTS and BISCUSSION:The d e te rm in e d  d egree  o f  th e  haeme pigment c o n v e rs io n  to  d i n it  ,
.5#

,f '

p i g m e n t . i r r e s p e c t i v e l l y  o f the  n i t r o s a t i o n  t im e  a p p l ie d  w^s 2 5 .7 % ,3 1 .4 % ,3 7 .3 %  and 32
y

j «

the  v a r i a n t s  coded N ,E ,A T  and ATE, r e s p e c t i v e l y . O n l y  AT m o d i f i c a t i o n  r e s u l t e d  in  siS^ |! <

l y  g r e a t e r  c o n v e rs io n  to  d i n i t r o s y l  p igment in  com parison to  th e  m o d i f i c a t i o n  N -Tab" J

a ls o  observed t h a t  a f t e r  48h o f  p r e l i m i n a r y  m o d i f i c a t i o n  th e  degree  o f  convers io n to

s y l  pigment f o r  each m o d i f i c a t i o n  a p p l ie d  / 1 - 8 /  averaged  28.2%  and was by 7.0% sm aH er

comparison to  t h a t  m o d if ie d  f o r  2 4 h .0 u r  o b s e r v a t io n s  suggest t h a t  r e a c t i v i t y  o f
has"'w ith  NO depends on th e  s t r e n g t h  o f  bonds a n d /o r  bonds d e s t r u c t i o n  o f  g lo b in e  w i th  ,

t h* n
s u i t i n g  from th e rm a l  d é n a t u r a t io n  a n d /o r  enzym ic d i g e s t i o n  o f  th e  g lo b in  m o ie ty  * n d

moglobin molecule.The solubility of the experimental variants of nitrosated BHb in \>l°° «

an° fe
p la s m a ,a p a r t  from t h a t  p r e l i m i n a r y  e n z y m a t i c a l l y  d ig e s te d ,  was v e ry  u n s a t i s f a c t o r y  d

f  0d e
ted in  s e d im e n ta t io n  o f  th e  p igm ents  p r e p a r a t io n s  and uneven c o lo u r in g  o f  th e  ge l

to
a f t e r  plasma p a s t e u r i z a t i o n . S i m i l a r  phenomena were n o t ic e d  f o r  DNFH-2 and DNFH-2 e° jt'

l e s s e r  e x te n t  f o r  D N F H - l .T h e  r e s u l t s  o f  c o lo u r  p h y s i c a l  p a ra m e ters  and i t s  stabi i i t v  1 , ,

vex c o lo u red  w i t h  e x p e r im e n t a l  p igm ents / 1 - 8 /  were s i m i l a r  to  those  determined f ° r
b o

\o
n i t r o s y l  ferrohemochrome p r e p a r a t io n s .H o w e v e r , t h e  c o lo u r  s t a b i l i t y  o f  th e  l i v e x  c° j

rit®
w ith  DNFH-1 and DNFH-2 and 2 '  was much more s t a b i l e  than  t h a t  o b ta in e d  w i t h  experi,n 

p ig m e n t s . F i g .1 - 3 .

CONCLUSSIONS :

l . T h e  p r e l i m i n a r y  th e r m o - a c id ic  d é n a t u r a t io n  o f  th e  BHb r e s u l t s  in  in c re a s e d  r e a ct
id

NO d u r in g  n i t r o s a t i o n  and c o n c o m it ta n t  r e d u c t io n  in  subsequent p igm ent s o l u b i l i ^ '

2 . The e n z y m a t i c a l l y  d ig e s te d  BHb s u b je c te d  to  n i t r o s a t i o n  co u ld  be used f o r  l i ve* 

processed meat p ro du c ts  c o lo u r in g .
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pig,.
1 INFLUENCE of e x p e r im e n t a l  n it r o s o  p ig m e n t s  on  t h e  COLOURED 

l iv e x  COLOUR AND ITS STABILITY - Sid

I - Control /no
pioment added/

2 -  DNFHH
3 -  N 24

4 -  E24
5 -  A T „

6 - ATE24

? '  Ni,g

8 - E 48

9  - A T 48

10 -a t e 43
II -D N F H -2  
1 2 - D N F H - 2 1

1 =LSD

2 3  4 5  6 ? 8 9  'IO -H 42
Values  d e te rm in e d  a f t e r  ; 0 ,1 ,3 ,6  an d  12h il lum ina'Honj-resp<2ctively
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LU-Ll -  values determined a fte r  ; 0 ,1 ,3 ,6  and H2h illumination, respectively  

FIS.3 INFLUENCE OF EXPERIMENTAL NITROSO PIGMENTS ON THE COLOURED
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