£

r“’i" ‘

gio”
Lo

8
® eff
&Ct of rocessing method on the functional behaviour of globin protein

Koy
)

. 1o, S. KANKO AND M. KIESVAARA

Chny

SLl)zlggl Research Centre of Finland, Food Research Laboratory, Biologinkuja 1,

ESPOO, Finland

%

yep

“Ct‘tonzo"any haeme and globin have been separated with organic solvents, the

Tecep, Y D hod developed by Tybor et al. (1973) being the most famous. More

Natjo hy epper et al. (1981) have described a method based on partial enzy-

Rethog bam]ys‘s of haemoglobin in the acid pH-range and Sato et al. (1981) a
Sed on carboxymethylcellulose (CMC)-column chromatography.

Funegs

:'T g:ﬂet‘:haracterization of acetone-treated globin prepared by the method
t"”sif”" al. (1973) has shown it to possess good water-binding capacity and
fe nss, 9 properties at pH 6 and Tower but to lack the gelation property

i at“"lanq Tornberg, 1976). Hayakawa et al. (1982) were the first to re-
tep bej 91obin made by the CMC-column chromatography method forms a firm gel
to "g heated in the very narrow pH-range 5-6. Evidently the methods used

fsp)
”"al ate globin has a significant effect on the functional properties of the
Product,

® g

aﬁtymaz: the present study was to determine solubility, water-binding ca-
CECM(;‘D" e'fl”_sifying and gelation properties for globin preparates made by
[:MEngrat?C‘D1tation method (Autio et al., 1983, Autio, 1983). The effect of
n'icte,. On and drying on the functional behaviour has been included in the
ftiye 128tTon. The functional properties of preparates are compared with a
%1in made by the method of Clegg et al. (1966).

""lerms
h and methods

P,
at
ni"ghtelgn of globins: Bovine blood cell concentrate was obtained from a

21’"1: co"g';“? in Helsinki, Finland, where the blood was collected under hy-
Mﬂira“% 1tions and separated in an Alfa-Laval centrifugal separator. The
“no aIOf haemoglobin into haeme and globin fractions has been described by
Ins f'°len + (1983) and Autio (1983). After separation the protein solution
N '“ﬂtio or freeze-dried, or concentrated by ultrafiltration (Paterson Candy
%0 pre, Nal) to a dry matter content of 10 % and spray-dried. Globin was
Pared by the cold-acetone method as described by Clegg et al. (1966).
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l""‘n'ver isoelectric focusing was performed on 0.5 mm polyacrylamide gels ac-
bhy to

" tag 7 the method of Gérg et al. (1980). About 25 % of LKB carrier am-

¥
tlS © w-g and 8.0-9.5 were added to the gel. The pH-gradient was measured
i th a microglass electrode.
14
i}971) ty Measurements were carried out as described by Lawhon and Cater

‘01,;51{7.‘& effect of pH and NaCl-concentration was studied. Determinations
1ty were carried out in duplicate.

Pong,

Stpg, 20gy

;E;‘heq :;5 Uptake of water was measured with the Baumann apparatus as de-
tatleg, ANEI‘mansson (1979). The influence of pH and ionic strength was also
h""‘uret least two duplicate experiments were made simultanously. The

W . : .
ten, Of the sample was maintained at 15 °C by circulating thermostated
anks were used to correct the evaporation.

E‘:n“fﬂn
glthoq of 9 activity (EA) and stability (ES) were determined according to the
Ohip 7 Yasumatsu et al. (1972). Two replications were prepared for every

3
A EA :;?{:rati"" at different pH-values and salt concentrations for both the ES

Or

ity the
.::Qd n"e't“"e measurements of globin gels, 10 ml of globin solution was pip-

thi pe::ttubes with an inner diameter of 25 mm. Total heating time was 30
lﬂe, f;ﬂtion measurements were made with the Instron Universal Testing Ma-
Deeg at circular punch with a diameter of 5 mm penetrated the sample gel
r‘mo" of 50 mm/min. Four replicates were made. The effect of protein con-
3 and pH on the penetration was studied.

Su]t
M“s‘""w
ing "Fo
g]n:bas ldl"g reaction of globin occurs when haeme is removed from the molecules,
i in,” TeSult the isoelectric point of globin is higher than that of haemo-
QQM& g w: the focusing pattern two main bands, with isoelectric points of 7.7
iy Q"‘raure obtained for both the native and the CMC-treated globins. Further

Quite ,on of globin did not change the Ip's of globins. It seems that globin

Stable against acid treatment and spray-drying.
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I(:t‘ fuubility curves of freeze-dried, spray-dried CMC-treated and native globins

nm*cumn““ of pH are presented in Fig. 2. Figure 3 illustrates the effect of

iy ,ve 5 }"ation. A1l globins showed a minimum solubility at pH 8.0. The

Toh® Neys, N which had been prepared by the cold-acetone method was more soluble

qn‘!r sa t"ﬂ PH than the CMC-treated globins. This difference is due to the

g P‘“on concentration of globins made by the CMC-method. Even 1 % NaCl con-

8 " (F§ drastically decreases the solubility of globin near the isoelectric

\J". “g; ). The same kind of solubility profile has been reported by Tybor

1%'0.1 I b2) and Hermansson and Tornberg (1976) for globin made by the acetone-
]!cg ¥dor), with the exception that the solubilities were lower near the

™ic points.

top Matey,

C)Q"‘!nt,:t?inding capacities of globins as a function of pH and salt

Gpi"'euwd On are shown in Figs. 4 and 5. The spray-dried globin made by the

hr‘ﬂ c,t_tPUSsesses greater water-binding capacity than the native and freeze-

‘lpb“ty = reated globins. This difference is probably due to the variations in

My 'Cine ®Sulting from the different drying techniques. The water-binding

h1;.‘°n o: are greatest at acid pH-values although very good also at pH 7. One
s"'l Saly . the Tow water-binding capacity of freeze-dried globin may also be the
S50 ~dp Content in the dry powder. On the other hand the water absorption of
!

) Aut; and native globin was higher in NaCl-solutions than in water at pH
e o O et al. (1984) have reported much lower water-binding capacities for
Obine, especially in the presence of salts.

gy
qu‘br,;{:“"g activity and stability are illustrated for native, freeze-dried
Qqu.‘ntru“”'d globins in Figures 6a, 6b, 7a and 7b as a function of pH and salt

J 'or On. The data reveal that with no added NaCl, both EA and ES are about
‘h,‘“ mob;'ﬂtive and for spray-dried globin, whereas the ES is weaker for freeze-
hn," "‘g " M. The study of emulsifying properties at various pH-values showed
F!h“u, St emulsifying activity and stability is around pH 4-5. At the same
thy "teq g obin also forms a gel after being heated. In contrast to the results
'xkl‘inuz Hermansson and Tornberg for acetone-treated globin (Tybor's method),
‘b,. Sty Ying properties of the globins studied here are quite good even at the

Yagpyos POINt. ~Salt decreased the emulsifying properties of native and

CMC-treated globin, having a much greater effect on the former.

Native and CMC-treated globins formed a firm gel at the concentration of 3 % at
pH-value 5-6. The force necessary for penetration of globin gels was greatest
for the CMC-treated globin that had not been dried. It formed a gel at 1.5 %
concentration. At lower protein concentration the gelation took place at
higher pH-value of 6-6.5. The relationship between force of penetration and
protein concentration is illustrated in Fig. 8 and that between force of
penetration and pH in Fig. 9. It has been reported that globin made by the
method of Tybor et al. (1973) does not form a gel (Hermansson and Tornberg,
1976). The gelation property seems to be a good indicator of the denaturation
of globin.

The very good water-binding capacity and the emulsifying and gelation pro-
perties of the present globin allowed it to be used especially in semisolid
and solid meat products.
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Fig. 3 The solubility of globins
in water as a function of
NaCl concentration.

Fig. 1 Electrofocusing pattern of
native and CMC-treated,
spray-dried bovine globins
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Fig. 2 The solubility of globins as a function of pH

369




ST

]
o N
<
e 4
e =
-3 3
=
o
= L
02 ’\\ -2
-1
i hmat PN i
3 ‘ s 6 7
PH

Fig. 4 The swelling of globins as a function of pH
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Fig. 5 The swelling of globins as a function of NaCl-
concentration
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The emulsifying activity of globin as a function

Fig. 7a
of NaCl concentration
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Fig. 8 Strength of globin g
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9 Strength of globin gels as a function of pH.




