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: Working conditions for the preparation of colorless 
s°luh? Us^nc? modified maize starch (MMS) were stablished using 
c4lc e carboximethyl cellulose (CMC) as reference. Response was 
t e e ^ t o d  using two parameters of heme content and protein 
pH f erV* Three levels of temperature ( 30, 50 and 80 °C), final 
g H3pA25, 2,70 and 3.00) and phosphatation grade (1, 3.1 and 5.2 
po]v V100 g starch) were tested as well as two levels of 
thermerS concentration ( 0.3 and 0.5 % ). Results suggest that 
effj . Renaturation of hemoglobin could help to achieve a more 
foj- ^leot decolorization and that MMS is at least as efficient 
Bett eCOlorization as CMC is-conc r results are obtained when final pH is 2.25, polymer 
3.J ntration is 0.3% and phosphatation-grade is between 1 and

ofe<dibl Roi3UCTlON: Although blood cells are a valuable source c 
beCai)e Protein, its utilization is limited at present mainly 
B®CoiSe dark reddish color is not desirable.
hen,0 ?rization can be achieved through the separation of

into heme and globin fractions using differents 
Ptgpa s‘.Sato et al (1981) developed a simple method for the 
(CfoQv a^ion of a colorless globin using carboxymethil cellulose 
S°^UblC°^Umn chromatography. Autio et al (1984) showed that 
et ai ® CMC also can be used for the same purposes, and Hayakawa 
1.5 pm 986) determined that optimum conditions were: initial pH 

concentration 0.72%, final pH 2.25 and heating
The !Yature 77
Pfepa 1,1 this paper is to achieve the conditions for the *>) ,^ion =* ** i «v, i i f i oH maize st(MMsrrion oF a colorless globin, using modified maize starch

order to coprecipitate the separated heme.
0btainE5lALS AND METHODS: Bovine blood cells concentrate was 

bi from the slaughterhouse and kept frozen ( -20 C) • m
Qf Wq+-OC1 CeH s  concentrate were hemolyzed by adding it on 2 m
Thte or polymer (CMC or MMS) acid solution (0.3 or 0.5 * •

f evels of'phosphatation (1, 1.3 and 5.2g H3P04/100g M )
The n» sted.
V̂ s aria°f suspentions was adjusted to 1 by HCl and then Pl°°

.After 30 min mixing, pH was adjusted to 1.8 and after 
by K,Itllxibg more, pH was adjusted to final value (2.25, •

¡ib moy.d0ii’ San'Ple were heated to 30, 50 or 80 °C and mixe
|*eide wfatec3 san>pled got room temperature the co-precipitated ̂as centri funori nf f The co-precipitated was washed out ana

Both supernatans were poored a^>  o Z !  centrifuged off. 
nu rifuged off againVa« mr **-uyeu u a  again, tjocn supernatano " ^ r--- . . ̂  .h S ^  v°lumetric flask and volume was adjusted. Protein co^ e!?R0 
was ef1Tl̂ ned by the method of Lowry et al and Absorbance 

pities als° determined. All the treatments were tested thre .^ Sp ;
t6c°veae <RE) wasdefined as RE=(HC/PR*2) * 10000 using protein 

y (RP) and residual heme content (HC) defined by y
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et al (1986).
Analysis of variance were performed

RESULTS AND DISCUSSION: Lower HC values are found when poly® 
concentration is 0.3% ( table 1). In such conditions, better 
results are obtained when samples are heated and phosphata 
grade is 3.1. Final pH value didn't affect the HC values at 
lower polymer concetration, but when polymer concentration ,on 
0.5%, the lowest the final ph value the better the decolori 
is.

Table 1.- Mean value of heme content.
Concentration Polymer Mean Temp, Mean

0.3% MMS-1 0.530 b 
MMS-3.1 0.458 a 
MMS-5.2 0.601 C 
CMC 0.634 c

30 0.617 b 2.25 
50 0.537 a 2.70 
80 0.519 a 3.00

0. 5% MMS-l 0.714 a 30 0.820 b 2.25
MMS-3.1 0.820 b 50 0.730 a 2.70
MMS-5.2 0.785 b 80 0.750 a 3.00
CMC 0.747 a

Values in the same column and concentration not showing
letter are significantly different (P < 0.05)

o • ' , c 
0.816

As is well known the protein-heme and polymer-heme intera e)r 
are competitive at low pH, being the former relatively stz 
than the later in the presence of salt wich is present in value5 
solution because of the pH adjustment. Therefore, lower **u ^  
can be expected if the heme-protein interaction is reducea  ̂
thermal denaturation of hemoglobin. In fact, in the unhea t o 
samples, heme group could be retained in the hydrofobic P .¿gZ0' 
the protein even after the linkage between the iron and i t*’ |
groupes has been broken. The thermically induced unfolding a
protein molecule allowed the heme group to coprecipitate a11
polymer, but interactions between thermal treatment, pH v ^  
polymers concentration are present as Hayakawa et al (l9
pointed out. MC i 1 at\Table2 shows the protein recovery results. CMC and MMS~->'^n3l 
0.3% concentration yield the better values specially when 
pH is 2.25. Increasing the phosphatation grade or polymer 
concentration, yield values are not improved. Some kind ° 0f 
interaction between protein and polymers which is depende 
the ionic strength seems to be present. This could expla* 
effect of the phosphatation grade and the polymer concen 
The effect of the pH could partially be explained because 
lower the pH the farest the isolectric point.
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Tabie 2.- Mean value of protein recovery
C ^ ! ^ a t i o n Polymer Mean Temp. Mean pH Mean

0.3% MMS-1 0.769 a 30 0.805 b 2.25 0.852 b
MMS-3.1 0.814 b 50 0.784 a 2.70 0.746 a
MMS-5.2 
CMC

0.767
0.813

a
b

80 0.784 a 3.00 0.768 a

5% MMS-1 
MMS-3•1 
MMS-5.2 
CMC

0.645 a 
0.680 b 
0.702 b 
0.850 c

0.707 a 
0.738 b 
0.725 b

2.25
2.70
3.00

0.725 a 
0.711 a 
0.735 aÎdlUes in th :------------r . same column and concentration not showing a common

significantly different (p <0.05)
H l e 3
î S-3 c s^°ws the response (RE) values,being clear that MMS-1 and 
“etter vU|d sucessfully substitute CMC for globin production. 
>Qficent-,-aJ;Vesarefound when final pH is 2.25 and polymerAs “-tation is ~ ~“ .......

a b T 1 denat'_____  ____ *4isin ? effect on the RE values is clear why RE is not improved 
y temperature.

kS *-hermai"̂ 0n :*"s the better conditions for decolorization,
a bjr, denaturation didn't help the protein recovery and PR

Tabie 3.-
Co'nc.(%)

Response (RE) values

■3%
Temp, c o PH MMS-1 MMS-3.1 MMS-5.2 CMC

“5%

30 2.25 66.90 80.11 97.82 87.21

2.70 107.60 104.60 100.90 106.80
3.00 104.30 67.75 129.80 102.69

50 2.25 68.50 79.57 84.10 95.97
2.70 99.17 57.59 114.90 108.37

• 3.00 121.60 94.49 126.50 140.86
80 2.20 69.72 67.80 74.15 68.70

2.70 102.20 84.88 103.87 99.31
3.00 119.70 91.90 101.85 73.78

30

50

80

H e :Each~ value i

161.60
145.10
221.50
173.80 
185.36 
297.20
85.61

222.50
164.80

141.73 
200.00 
152.63 
154.45 
195.99 
211.49 
271.00 
183.97 
131.58

158.80 
156.10
172.80 
127.19 
184.98 
174.28 
142.22 
149.33 
153.05

183.95 
148.97 
137.49 
69.22 
59.52 
71.65 

121.36 
105.16 
106.93

is the mean of 9 replications.
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CONCLUSIONS: Modified maize starch can be used to co- aS

precipitate the heme group after the acid hydrolisis, as we 
carboxy methil cellulose is. The better results are get whe 
final pH Is 2.25, polymer concentration is 0.3 % and 
phosphatation grade is between 1 and 3.1 %
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