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Fig. 1.  Effects of pH on hcat-induced gel formation in 5% BSA solution in
the absence of NaCl by thec onc-step heating method. BSA solutions were
ajusted to various pHs by the addition of 1N NaOH or 1N HC! and hcated at

85°C for 20 min. A stecl ball in each tubc indicates whether BSA gelled or not.
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Fig. 2. Efffects of NaCl concentration on heat-induced gel formation of 6%
BSA solution, pH 6.5, by one-step heating method. BSA solutuions containing
various concentrations of NaCl were heated at 85°C for 20 min. A stecl ball

in each tube indicates whether BSA gelled or not.

Fig. 3. Effects of NaCl concentration on heat-induced gel formation of 5%
BSA solution, pH 7.5, by one-step hecating method. BSA solutions containing
various concentrations of NaCl were heated at 85°C for 20min. A steel ball in

each tube indicates whether BSA gelled or not.
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Fig. 4 Effccts of NaCl.conccntr;lion on heat-induced gel fovn'natior.].\“of 5%

mixed solution of OVA and BSA, pH 7.5, by onc-step heating mcthod. Mixced
solutions of OVA and BSA contlaining various concentrations of NaCl were
heated at 85°C for 20 min. A stecl ball in cach tubc indicates whether mixed

solution gclled or not.
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Fig. 5. Turbidity of BSA gels precparcd by onc-step heating mcthod and two-

stcp heating methods.

O——— (O, onc-step heating mcthod: @ —— @, two-sicp hcaling
mecthod 1: &——A , two-step hcating mcthod 1l
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Fig. 6. Turbiditly of OVA gels preparcd by one-stecp hcating method and two-

stcp hcating methods.

o——0, onc-stcp hcating mcthod: @—— @, two-stcp heating
method 1: A———A, two-slep hcating mcthod Il
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Fig. 7. Turbidity of mixed gels prepared by onc-step heating method and
two-step heating methods.

OQ——— O, onc-step hecaling method: @—————@, two-stcp heating |
method 13 &6—~———A, two-step hcating mcthod Il
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Fig. 8. Transmission clectron micrographs of hcatcd BSA and OVA
solutions. a, heaated 0.5 % OVA solution with 50 mM NaCl, pH 7.5: b,
heated 1% BSA solution without NaCl, pH 6.5: C, hcated 5% BSA solution
with 20 mM NacCl.
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55 0mMOEFET T L BFENEEICE DIGICENT NV THSE, o 3FH DT IV,
PURICIA S 7o T DA AL 3 IRTLMICHE - THIEMEZ IR L T3 & 5 iilE
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Fig. 9. Scanning electron micrographs of OVA BSA and mixcd protein
gels.prepared by onc-step heating method. conlaining 50 mM NaCl: a, OVA:
b, BSA : ¢, mixed gel of OVA and BSA
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Effccts of salt on physical propertics of food protcin gels

Michiyo MURATA ( Kacho Junior College)

The cffects of sodium salt on turbidity, hardness, and microstructure of
gels from two food proteins, ovalbumin (OVA) and bovine scrum albumin
(BSA) were cxamined. Two hcating procedurcs were uscd; onc-step heating
mcthod and two-step heating mcethod. In the former a protein solution was
hcated at 85°C for 20 min in the prescnce of salt ranging in its concentration
from 0 to 500 mM. In the latter a protein solution was first heated under the
salt-frce, or at a quite low concentration of salt and then the transparcent sol
obtaincd was hcated again after mixing with various amounts of salt. Gel
turbidity was cvaluated by mcasuring the absorbance at 600 nm. A transparcent
gel was usually produced only at a low concentration of salt in the medium
when the onc-step heating mcthod was used. However, using the two-step
hcating procedurc markedly broadenced the range of salt concentration to
producc a transparcnt gel.  On gel hardness, a BSA transparent gel was much
harder than an OVA transparcnt gel. The hardness of a transparcnt gel
produced by the onc-step heating method was comparable with that by the two-
step hcating mcthod. Molccular association involved in the heat processing
was cxaminced by transmission clectron microscopy (TEM). TEM obscrvation
for the OVA and BSA transparcnt sols showed that protein molccules were
hecat-denaturced to polymerize into a lincar oricntation. Furthcrmorc, the
scanning clectron microscopy revealed dircctly that the OVA and BSA
transparent gels were composcd of three-dimensional nctworks of thosc lincar

polymers. Gel formation was also cxamined for the mixture of OVA and BSA.
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