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ABSTRACT

Carica papaya L. latex was collected from unripe papaya planted in Chiang Mai by
using the designed collecting device. It was dried to produce two commercial cysteine
proteases, crude and spray-dried papain. Crude papain was prepared by drying the liquid
latex with a built hot-air oven at 55°C for 1 h. The dried product yielded averagely 21%
having the remaining activity 91.71+4.55%. The addition of 1% w/w sodium tetrathionate
to the papaya latex optimized the stability of crude papain during oven-drying and
prolonged storage. Spray-dried papain was prepared by separating the insoluble material in
papaya latex and the clarified enzyme solution was spray-dried by a built spray dryer. The
fine white product had no activity loss on spray drying. Both crude and spray-dried papain
had optimum pH of 6-7 and showed maximal activity at 60-70°C. Their analysis on
moisture, ash, protein, lipid and carbohydrate were determined and compared.

Crude papain and fresh latex had the same stability at -20°C over 20 months, In
high humidity at 25°C, the stability of crude papain was very poor comparing to spray-
dried papain. Spray-dried papain which adsorbed water to form a liquid state, had the good
stability as the solid form. Good stability of spray-dried papain was a result of .
transformation from the active to a reversibly inactive form. This transformation was not
probably due to dissolved oxygen or contaminated small molecule. Storage of the papain in
the presence of cysteine slowed down the enzyme transformation. The transformation
occurred via an intermediate form, which cannot be re-activated by reducing agents



(cysteine and EDTA). Transformation of this intermediate to reversibly inactive enzyme
markedly depends on water content. The reversibly inactive enzyme is likely to be an intra-
molecular disulfide bond isomer.

The study on the behavior of cysteine proteases in low-water media indicated that
the water activity of 0.2 was optimal for catalyzing reaction in organic solvent. The
catalytic activity of enzymes in the presence of solid-state buffers (acids/their sodium salts
and bases/their hydrochloride salts) decrcased for all buffers tested when compared to the
control. Moreover, these buffer pairs were unable to erase the pH memory phenomena and
to overcome the effect of acid-base change, The buffers do not seem to be able to affect the
protonation state of cysteine proteases in low-water media. In the last aqueous solution
before drying the enzyme, the presence of activating agents (cysteine and EDTA) was
more important than buffers.

The study on the efficiency of cysteine proteases in high concentrations of
inorganic salt showed that the catalytic efficiency of enzymes (keat'Kim) can increase or
decrease depending on concentrations and ion types of salts. The effect of salts became
apparently at high concentrations (1.5-2 M) and correlated with the Hofmeister anion
series but not perfect for cation series. Kosmotropic ions trend to increase whereas
chaotropic ions reduced the catalytic efficiency of cysteine proteases.
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