U "
SELOF MODIFIED STARCH FOR COLORLESS GLOBIN FROM BLOOD CELLS.

DIAZ; ZULIA VILLAVICENCIO and SERGIO FERNANDEZ

Unj A
tVersity of Havana, Havana 10400, Cuba.

gloiqMMARYS Working conditions for the preparation g? cgloriiss

801u;n Using modified maize starch (MMS) were stablishe uip 8as

Cah3le Carboximethyl cellulose (CMC) as reference. Response

Teg Ulateq using two parameters of heme content and pr?teln A
(3SIY. Three levels of temperature ( 30, 50 and 801 ?), flna2

Q}AE-ZS, 2.70 and 3.00) and phosphatation grade Sl,vj.l ?nd B

PO, 04/100 g starch) were tested as well as two levelsco il

Umrm?rs concentration ( 0.3 and 0.5 % ). Results suggest ,1a.e
fimél denaturation of hemoglobin could help to achleye'?'moi

for Clent decolorization and that MMS is at least as efficien

Be decolOrization as CMC is.

conC:r Fesults are obtained when final pH is 2.25, péiymei 2

34,%ntrat10n is 0.3% and phosphatation -grade is between

&dip TRODUCTTON: Although blood cells are a valuable sou;ci of
becaue Protein, its utilization is limited at present mainly
Decolse.lts dark reddish color is not desirable. = 3
Mo ?rlgation can be achieved through the sgparap{on o 2
methgdobln into heme and globin fraction§ using dltfere? :he
Prep, S. Sato et al (1981) developed a simple metho@»fgm‘iuloce
(CMe fation of a colorless globin using carboxymethil Lz;atA s
sQlublcolumn chromatography. Autio et al (1984) showedd 1; e
St a) € CMC also can be used for the same purposes, anc {iya{ e
L.g (1986) determined that optimum conditlons were: initial-q
Leny. CMe Concentration 0.72%, final pH 2.25 and heating
Theper"atul*e 27 o .
repalr-n Of this paper is to achieve the cond%t}ons for tgiarch
(MMS)rqthn of a colorless globin, using modified maize St

!N order to coprecipitate the separated heme.

IN
e

MWZ?TERIALS AND METHODS: Bovine blood cells concentrate was

.
of Ned fron the slaughterhouse and kept frozen.( -?0 C)-zgg gi
Of w :Od Cells concentrate were hemolyzed by.addlng 3. og Ay
mﬁée €r, or polymer (CMC or MMS) acid solution (0.3 or .MMs).
Vere levels of phosphatation (1, 1.3 and 5.2g H3P04/1009

The , tOSted,

Wag ag Of the suspentions was adjusted to 1 by HCl
30 mj deq. After 30 min mixing, pH was adjusted to -
) b “lexing more, pH was adjusted to final value (2.25,

and then blood
1.8 and after
2.7 0OF

E#ImOrZOH' Sample were heated to 30, 50 or 80 °C and mixed 30

e . 3

heme heateq sampled got room temperature the co—prec1p1tate€ e
vag cwas Centrifuged off. The co-precipitated was washed guto "
10g ehtrifuged off again. Both supernatans were poored in .
Vag VOlumetric flask and volume was adjusted. Proteln con

' ; t 380
oy s Sfmined by the method of Lowry et al and Absorbance at

a ree
timess also determined. All the treatments were tested th
~Sp ‘ : in
recoegse (RE) wasdefined as RE=(HC/PR"2) * loooo,ussng,pgg;zkawa
Y (RP) and residual heme content (HC) defined by
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et al (1986).
alysis of variance were performed

RESULTS AND DISCUSSI Lower HC values are found when Polymer
concentration is 0.3% ( table 1). In such conditions, better
results are obtained when samples are heated and phosphatatlon

e is 3.1. Final pH value didn't affect the HC values at‘the
polymer concetration, but when polymer concentration 15
the lowest the final ph value the better the decolorizd

graad

1.- Mean value of heme content. s

Concentratlior

Mean Temp. Mean pH -

0.3%

g @

0.530 b 30 0.617.b .2:da0 0-5533
: 0.55

a ()5603

o 0.458 50 0.:537 & 2 iH
MS=5.2 0601 C 80 0:919 2 3.00 .
VI( 0:634-C s
. ——————— - = i ST it O SRl SO g Ree R e o — - s 4 a
e e s 722
MMS-1 0:7}4 -2 30 0820 b .:2né2 0'762b
MMS-3.1 0:820 b 50 0.730 a 2.70 6 C
R Lt o pagodhs 343 0.81
MMS~=5.2 Q#7185 +b 80 0 0 a 3 . 00 -
CMC 0.74%-4a /////

lues in the same column and concentration not showing a

letter are significantly different (p < 0.05) //////

As is well known the protein-heme and polymer-heme ;niﬁfﬂu?lgz
are competitive at low pH, being the former relativelj :1*3;8
than the later the presence of salt wich is present 11 = aUMQ
solution because of the pH adjustment. Therefore, lower HC V

can be expected if the heme-protein interaction 1s reduced ‘
thermal denaturation of hemoglobin. In fact, in the u”hOdtc'etot
samples, heme group could be retained in the hydrofobic PUqKazoN
protein even after the linkage between the ron and imide ghe
groupes has been broken. The thermically induced unfoldind ,? ghe
‘ule allowed the heme group to ~:ugffwu:1u:i,at%’ wlve a”d
but interactions between thermal treatment, pH Valﬂws

y concentration are present as Hayakawa et al (1”86)
pointed out. at
shows the protein recovery results. CMC and MM5"3'11¢1
).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 of £
interaction between protein and polymers which is depond?”t he
the ionic strength seems to be present. This could explalll Z:ope
effect of the phosphatation grade and the polymer unnuuntfdhe
The effect of the pH could partially be explained because
lower the pH the farest the isolectric point.

molec
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Table 5 _

Mean value of protein recovery

Cone = — TS
e LIRS 4
\ntrii‘i“ *i:OlyTeri Moan Temp. Mean pH Mean
0.3% MMS-1 0.769 a 30 0.805 b 2.25 0,852-D
MMS-3.1 0.814 b 50 0.784 a 2.70 0.746 a
MMS-5.2 0.767 a 80 0.784 a 3.00 0.768 a
S CMC 0.813 b
0.5% MMS -1 0.645 a 30 0.707 a 2.25 0.725 a
MMS-3.1 0.680 b 50 0.738 b 2.70 0.711 a
MMS-5.2 0.702 b 80 0.725. b. 3.00._0.7135 a
el CMC 0.850 c
Vay it SR LA N .

Ueg ; . :
lettei N the same column and concentration not showing a common
\\\\\\3fg~iigfifigant1y different (p < 0.05)

Myg.3 3 Shows the response (RE) values,being clear that MMS-1 and
B“& rCould Sucessfully substitute CMC for globin production.
c(’flcentv‘z'll.lfisarefound when final pH is 2.25 and polymer ;

3 e *ation is 0.3%, the better conditions for decolorization.
fag ,+™Mal denaturation didn't help the protein recovery and PR
raisin ‘9 effect on the RE values is clear why RE is not improved
J the temperature.

%b
le
e By Response (RE) values.
°hc
%) Temp. (*C) pH MMS-1 MMS-3.1  MMS-5.2 cMC
0.3%
30 2.25% 66.90 80.11 97.82 87.21
2.70 107.60 104.60 100.90 102.88
3.00 104.30 67.75 129.80 102.6
50 2.25 68.50 79.57 84.10 95.97
2.70 99.727 57.59 114.90 108.37
3 3.00 121.60 94.49 126.50 140.88
80 2.20 69.72 67.80 74.15 68.;1
< 2.70 102.20 4.88 103.87 ?9.78
;\\“~- 3.00 119.70 91.90 101.85 13785
5% “§§-----_-——__‘—__—_’__'""'“'°"°'_""”*"_—"_—__7__
30 2.25 161.60 141.73 158.80 183 gg
2.70 145.10 200.00 156.10 148. .
3.00 221.50 152.63 172.80 137.32
50 2.25 173.80 154.45 127.19 69.L2
1.70 185.36 195.99 184.98 2?.25
.00 . 297.20 .211.49 174.28 §1e82
80 2.25 85.61 271.00 142.22 1 3t
20, 23T 183.97 149.33 i86'93
Ng 3.00 164.80 131.58 153.05 =B

tQ . . '
‘Bag e —
B value js the mean of 9 replications. s




NCLUSIONS: Modified maize starch can be used to co- ] a8
pitate the heme group after the acid hydrolisis, as wel

c xy methil cellulose is. The better results are get when
final pH 1s 2.25, polymer concentration is 0.3 % and
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