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ABSTRACT

This research aimed to select the basic formula of Tom-kha paste from food
recipes and internet before subjected to study the optimum extraction conditions for determination
of antioxidant properties of Tom-kha paste and its ingredients. Then, the effect of temperature and
heating time and the pH on antioxidant properties of the ethanolic crude extracts of the paste and
its ingredients were monitored. Selected herbs, which had highest in antioxidant properties, and
providing high stabilities under various temperatures and heating times and pH were taken to
formulate the Tom-kha paste. The formulation obtaining high antioxidant properties and
consumer acceptability was selected. Quality changes of Tom-kha with and without added salt
during storage at 4 £ 2°C and at ambient temperature (29 £ 2 °C) for 56 days were investigated.

The results showed that the basic formula of Tom-kha paste containing galangal
rhizome, lemon grass, chili and kaffir lime leaves in the ratio of 41.84, 47.42, 8.25 and 2.51%,
was more acceptable to panelists than those of the others. The optimum extraction condition for
Tom-kha paste and its ingredients was using the 1:10 ratio of sample to 75% ethanol, as the
extracted solvent.

The effect of heating at 70, 80, 90 and 100 °C for 10, 20 and 30 minutes on the
antioxidant stability of 75% ethanolic crude extracts of Tom-kha paste and its ingredient was
evaluated. The results showed that significantly increased the total phenolic contents and FRAP
values of the crude galangal extract (p<0.05). However, it was found that ABTS and FRAP
values of crude lemon grass extracts significantly decreased (p<0.05) as affected by heat
treatments. Total phenolic contents, DPPH, ABTS and FRAP values of crude chili extracts
significantly decreased (p<0.05) after heating at 70, 80, 90 and 100 °C for 10, 20 and 30 minutes.
For crude kaffir lime leaf extracts, the total phenolic contents, DPPH and ABTS values decreased
but FRAP values increased by heat treatments. For crude Tom-kha paste extracts, the total
phenolic contents, DPPH and ABTS values tended to decrease by heat treatments.

The influence of pH on the stability of 75% ethanolic crude extracts of Tom-kha
paste and each ingredient of Tom-kha paste were monitored. The results showed that at the pH of
2 the total phenolic contents, ABTS and FRAP values of crude galangal extracts significantly

increased (p<0.05) but ABTS and FRAP values of crude lemon grass extracts significantly
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decreased (p<0.05) as compared to those of samples at their original buffering pH. At the pH of
2, crude chili extracts had an increase in the DPPH and ABTS values but a decrease in FRAP
values was observed. For crude kaffir lime extracts, the total phenolic contents significantly
increased (p<0.05) at the pH of 2 and 9. Similar results showed that the DPPH and ABTS values
of crude kaffir lime leaf extracts also significantly increased (p<0.05) as the pH of samples
decreased from their original buffering pH of 5.30 to the pH of 2.0. When the pH increased to pH
of 9, the DPPH values of crude kaffir lime leaf extracts significantly decreased (p<0.05), while
the FRAP values significantly increased (p<0.05). The total phenolic contents and antioxidant
properties of crude Tom-kha paste extracts tended to decrease as increasing of pH values.

Based on crude galangal rhizomes and chili extracts contained both highest
antioxidant properties and great stability under various heating temperatures and times and pH,
therefore, both galangal rhizome and chili were selected to formulate the Tom-kha paste to obtain
its higher in the antioxidant properties and consumer acceptability. However, it was found that the
observed new formula consisted of galangal rhizome, lemon grass, chili and kaffir lime leaves in
the ratio of 41.43, 47.00, 8.57 and 3.00%, respectively, similar to previous basic formula of Tom-
kha paste.

The quality changes of Tom-kha paste with (8% w/w) and without added salt
during storage at ambient temperature (29 +2 °C) and 4 + 2 °C for 56 days were evaluated. The
results showed that the quality changes in Tom-kha with added salt storage at 4 + 2 °C were less
than those of the other treatments. Tom-kha paste with added salt storage at 4 = 2 °C for 56 days
had the mesophile and anaerobe bacteria counts about 8.10 x 10” and 2.30 x 10 cfu/g of Tom-kha
paste, respectively, and did not have any of Coliform and E. coli as well as pathogenic bacteria
counts including C. perfringens, S. aureus and B. cereus. In addition, the observed acceptable
sensory scores including appearance, color, spices odor, taste, and overall liking attributes of the
soup made from Tom-kha paste with added salt storage at 4 £2 °C for 56 days were greater than
the score of 6.87 and more acceptable than other treatments. By consideration of no swelling of
packaged products, the shelf life of Tom-kha paste with and without added salt storage at ambient

temperature (29 +2 °C) were 23 days and 1 day, respectively.
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To investigate the changes of shrimp products marinated with Tom-kha paste.
The formula of Tom-kha paste containing galangal rhizome, lemon grass, chili and kaffir lime
leaves in the ratio of 41.43, 47.00, 8.57 and 3.00%, respectively was marinated with white shrimp
in the ratio of Tom-kha paste and shrimp as 1:3, then packed in Nylon/LLDPE bag with different
conditions i.e. normal air and modified atmospheres with mixture of carbon dioxide: oxygen:
nitrogen as 40: 5: 55 and 50: 5: 45 and kept at 4°C for 20 days were determined. The changes in
physical (color, pH, a_, moisture, drip loss, cooking loss, texture and SEM), chemical (TVB-N,
TMA-N and TBARSs), microbiological (TVC, Coliforms, E. coli and S. aureus) and sensory
evaluation of marinated product were analyzed.

The change of shrimp products marinated with Tom-kha paste during storage at
4°C for 20 days were evaluated. The results showed that marinated shrimp with Tom-kha paste
with modified atmosphere packaging had longer shelf life than marinated shrimp with Tom-kha
paste with normal seal and un-marinated at all conditions. The brightness (L*) of all treatments
were no different. In comparison, the redness (a*) of white shrimp as control was higher than
marinated shrimp with Tom-kha paste as storage period increased and the yellowness (b*) of
marinated shrimp with Tom-kha paste was higher than white shrimp as control. The pH of
marinated shrimp with Tom-kha paste tended to slightly decrease after 12 days of storage period.
Furthermore, it was found that when storage period increased, a_ of un-marinated shrimp with
Tom-kha paste (as control) increased while a , of marinated shrimp with Tom-kha paste tended to
decrease but still in the range 0.98-0.99. The moisture content of un-marinated shrimp with Tom-
kha paste (as control) and marinated shrimp with Tom-kha paste were in the range 80.67-81.78%
and 80.46-82.94%, respectively. However, white shrimp (as control) tended to have both drip loss
and cooking loss higher than marinated shrimp with Tom-kha paste. In addition, it was found that
firmness of marinated shrimp with Tom-kha paste was higher than un-marinated shrimp with
Tom-kha paste. Morever, it was found that Tom-kha paste, sodium polyphosphate and packaging
condition affected the microstructure of shrimp muscle. The TVB-N value in white shrimp and
marinated shrimp with Tom-kha paste increased when storage time increased. These results
suggested that marinated shrimp with Tom-kha paste with modified atmosphere packaging
pronounced TVB-N value less than white shrimp (as control). The TMA-N values of all

treatments were very low. While the TBARs values in marinated shrimp with Tom-kha paste
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were higher than that of un-marinated shrimp with Tom-kha paste. Furthermore, it was found that
when storage period increased, the total viable count (TVC) increased and coliform was detected
in all samples but there were no E. coli and S.aureus detected. The panelists accepted the Tom-
kha soup made from marinated shrimp and kept in modified atmosphere for 12 days with scores

of all sensory attributes higher than 6.00.
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