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Striped catfish (Pangasius hypophthalamus) mince was prepared using either
washing treatments (water and alkali washing) or alkali extraction. Their
physicochemical and textural properties were compared. Alkali extraction/acid
precipitation process resulted in the highest protein recovery of 98.77% (dry matter)
and the lowest fat content of 0.98 % (dry matter) and autolytic activity. Unsaturated
fatty acids, namely oleic, linoleic, and docosahexaenoic acid were greatly reduced
from fish tissue after alkali extraction/acid precipitation. In addition, alkali
extraction/acid precipitation induced myofibrillar and sarcoplasmic proteins to
undergo denaturation as only protein with molecular mass of 38 kDa remained soluble
in a buffer containing 0-0.6 M NaCl. Water washing process was effective to improve
gel-forming ability of striped catfish. However, the alkali-extracted fish protein isolate
(FPI) gel showed higher breaking force but lower deformation than water-washed and
alkali-washed gels. Addition of NaCl to alkali-extracted FPI gel improved
deformation and whiteness but adversely affected breaking force. In addition, setting

at 40 °C for 30 min improved the breaking force of striped catfish gels.



v

To understand the role of sarcoplasmic proteins during pH shift process, the
effect of pH on conformation changes of sarcoplasmic proteins was elucidated.
Isoelectric point of striped catfish sarcoplasmic proteins was determined to be pH 5.
Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) of soluble
sarcoplasmic proteins treated at various pHs showed molecular mass ranging from 11
to 97 kDa with the abundant component at 43 kDa, presumably creatine kinase. A
decrease in total sulthydryl (SH) content was observed when the pH was shifted away
from 6, indicating disulfide formation at pH lower and higher than 6. Sp-ANS and So-
PRODAN increased gradually as the pH was shifted away from 6 to 12, implying that
hydrophobic interactions were promoted during alkali extraction/acid precipitation
process. Regarding changes of exothermic peak of Differential scanning calorimetry
(DSC) thermogram, sarcoplasmic proteins treated at pH 5-9 enhanced protein-protein
interaction probably due to disulfide bond formation and hydrophobic interaction,
corresponding to an increase in storage modulus (G’). Gel network formation of
sarcoplasmic proteins did not take place at extreme pHs (< 4 or > 9) while the
viscoelastic properties of sarcoplasmic proteins were observed at pH 5.5 to 9. The gel
point determined from a temperature which G’=G” (loss modulus) was shifted to
higher temperature when pH was either lower or higher than 7.

The effects of pH shift process including acid or alkali extraction, isoelectric
precipitation and neutralization to pH 7 on structural changes of sarcoplasmic proteins
and their rheological properties were determined. Sarcoplasmic proteins treated at
extremely acidic pH (3) followed by isoelectric precipitation at pH 5.5 and then
readjusting to pH 7 showed lower solubility than that treated at alkaline pH (pH =11),

implying that sarcoplasmic proteins were recovered along with myofibrillar proteins



in FPI to a greater extent than under alkali condition. Various pH treatments induced
disulfide formation as the total SH content was decreased. Raman spectra
demonstrated that a-helix was a major secondary structure of sarcoplasmic proteins.
Secondary structure was recovered after readjusting pH to 7. Isoelectric precipitation
and pH readjustment caused the decreases in the -C-H and =C-H stretching band
intensity and the changes in the ratio of the tyrosyl doublet, reflecting that pH shift
process induced hydrophobic interaction of sarcoplasmic proteins. Sarcoplasmic
proteins underwent denaturation during extreme acid and alkali extraction as G’
pattern and DSC thermogram were not observed. However, sarcoplasmic proteins

were refolded after isoelectric precipitation and pH readjustment to 7.
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