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Evaluation of Protease Activity Remaining in Papaya Fruit at Eating-Ripe Stage
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Protease activity in papaya fruit at eating-ripe stage was evaluated using a synthetic peptide and
food proteins as substrates. The protease activity against L-pyroglutamyl-L-phenylalanyl-i-leucine p-
nitroanilide in papaya fruit was less than 5% of that in kiwifruit or pineapple fruit juice. Protease con-
centration in papaya juice was estimated at 3.8 g papain equivalent/ml using an authentic papain as
a standard. While pork myofibrillar proteins were remarkably degraded by kiwifruit, pineapple, or gin-
ger juice, papaya juice caused only a slight degradation of the proteins. Treatment of pork tissue with
papaya juice caused no apparent change on muscular morphology at light microscopic level. The addi-
tion of pureed papaya flesh at 50% to the gelatin jelly did not prevent gelatin gelation, although it
caused about 20% decrease in the gel strength. These results suggest that the protease remaining in
eating-ripe papaya fruit have only slight proteolytic effects on food proteins because its amount is con-
siderably low.
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Table 1. Comparison of protease activity in
the juice
Protease activity™*’
(nmole p-nitroaniline released/min)

Papaya 0.39+0.23 (n=20)
Kiwifruit 8.32+1.82 (n=12)
Pineapple 9.33£1.02 (n=8)
Ginger 3.33+0.69 (n=38)

*Each value represents the mean=+SD.
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Fig. 1.

Protease activity of papain was measured at pH 6.0 using
a synthetic substrate, L-pyroglutamyl-L.-phenylalanyl-L-
leucine p-nitroanilide.
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Fig. 2. SDS-PAGE analysis of pork myofibrillar
proteins treated with fruit juice or papain

Pork myofibrillar proteins were treated with papaya (1-
4), kiwifruit (5, 6), pineapple (7, 8), ginger (9, 10) juice, or
papain (11-14) at 25°C for 30 min. Papain concentrations
were 10 (11), 50 (12), 100 (13), or 500 (14) xg/ml. M: mo-
lecular weight marker proteins, N: no enzyme control,
MHC: myosin heavy chain, A: actin.
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Fig. 3. Effects of papaya and kiwifruit juice on
pork tissue

Pork samples were soaked in papaya (B) or kiwifruit
juice (C) at 25°C for 2 h. Transverse sections of the speci-
mens were stained with hematoxylin-eosin, and observed
under a light microscope. A: no enzyme control, X25.
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Fig. 4. Gelatin jelly samples containing papaya
puree

Gelatin jelly containing 50% papaya puree was prepared
with (A) or without (B) 1 mmol// iodoacetic acid, an inhibi-
tor of papain.
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Table 2. Gel strength of gelatin jelly
containing 50% papaya puree

Gel strength

(X10* N/m?)
+Iodoacetic acid 2.70£0.20
—Jodoacetic acid 2.14%0.53

Each value represents the mean+ SD of
five independent experiments.
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