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Abstract

Periodate-oxidized soluble starch was reacted with papain at pH 4.0, pH 7.0, and pH 9.7, and an oxidized soluble starch-
papain conjugate was produced. When compared with native papain, the specific activity decreased to 60%, in both the
modified papain reacted with 0.4% NaBH; and in the modified papain not reacted with NaBHs. The specific activity
decreased to 70% in the modified papains reacted with 1.5% NaBH; and 4.0% NaBH,, respectively. The reduction by NaBH,
did not have an effect in the thermal stability of either the modified or nonmodified papain. An activity of 54.7% remained
in the papain modified at pH 4.0, which was incubated at 80°C for 40 min. The papains modified at pH 7.0 and pH 9.7
and incubated for 40 min at two different temperatures, respectively, were stable to 60°C, and at 80°C their activities at
56.3% and 44.1%, respectively. The modified papain’s thermal stability pattefn was similar to that of native papain, with
no increase in its statbility. In the range of pH 2.0~ 13.0, the stability of the papain modified at pH 4.0 decreased greatly
between pH 3.0~5.0, but it was similar to the native papain at other pH values. The stability of the papain modified at
pH 7.0 showed a similar pattern to the native papain at pH 2.0~6.0, while its stability increased when moving into the
alkali pH range. The papain modified at pH 9.7 also had increased stability, when moving into the alkali range. The results
of Hammerstein milk casein, which was reacted with the papains modified at pH 4.0, pH 7.0, and pH 9.7, respectively,
and analyzed by FPLC, showed different peaks according to the different modification pHs, and the greatest peak differences

were observed with the modification at pH 9.7.
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3. FPLC
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6. HOHNN
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Fig. 1. Thermal stability of papain modified with 10,-
oxidized soluble starch.

Papain was incubated in 0.1 M K-phosphate buffer(pH
7.0) at each temperature for 20 min in the presence of NaBH,.
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Fig. 2. Thermal stability of papain modified with 10,-
oxidized soluble starch at pH 4.0.

Papain was modified in pH 4.0 and incubated in 0.1 M
K-phosphate buffer(pH 7.0) at 80C for 40 min.
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Fig. 3. Thermal stability of papain modified with 10,-
oxidized soluble starch at pH 7.0.

Papain was modified in pH 7.0 and incubated in 0.1 M
phosphate buffer(pH 7.0) at each temperature for 40 min.
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Fig. 4. Thermal stability of papain modified with 10,-
oxidized soluble starch at pH 9.7.

Papain was modified in pH 9.7 and incubated in 0.1 M

phosphate buffer(pH 7.0) at each temperature for 40 min.
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AE ¥E gheele] ebg Aol vl EA1T pH 3.0~5.0 Aol
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Fig. 5. pH stability of papain modified with 104-oxidized
soluble starch at pH 4.0.

Papain was modified in pH 4.0 and incubated in 0.1 M
Britton-Robinson buffer of each pH at 37°C for 3 hours.
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Fig. 6. pH stability of papain modified with 10-oxidized
soluble starch at pH 7.0.
Papain was modified in pH 7.0 and incubated in 0.1 M
Britton-Robinson buffer of each pH at 37°C for 3 hours.
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Fig. 7. pH stability of papain modified with 10,-oxidized
soluble starch at pH 9.7.

Papain was modified in pH 9.7 and was incubated in 0.1
M Britton-Robinson buffer of each pH at 37°C for 3 hours.
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Fig. 8. Papain, oxidized starch, and its reaction product.

1, I0s-oxidized soluble starch: 2, modified papain: 3,
native papain: E, papain: S, IO4-oxidized soluble starch:
flow rate, 0.5 md/min: detect, UV 280 nm: column, Superose
12(1x30 cm): elute, 0.1 M K-phosphate buffer(pH 6.8) contain-
ing 0.2 M NaClL

0 10 20 30 40 50
Retention time(min)

Fig. 9. Reaction product of Hammerstein milk casein by
papain modified with IO,-oxidized soluble starch at pH 4.0.

Papain was modified at pH 4.0 and 2.0 mg and 8.0 mg
of Hammerstein milk casein reacted in 0.2 M phosphate
buffer(pH 7.0) at 37°C for 10 min. 1, products by modified
enzyme: 2, products by native enzyme: flow rate, 0.5 m¢
/min: detect, 280 nm: column, Superose 12(1x30 cm): elute,
0.1 M K-phosphate buffer(pH 6.8) containing 0.2 M NaCl.

Jehar,

Fig. 10& pH 7004 98 SoI@®)z} g o)
(&), pH 97614 8% HaD)3 v19E 90 2
Bz, Moz 717 Solo] el W AEe B2r}

2 e E e B

0 10 20 30 40 50
Retention time(min)

Fig. 10. Reaction product of Hammerstein milk casein by
papain modified with IO,-oxidized soluble starch at pH 7.0
and 9.7.

Papain was modified in pH 7.0 and pH 9.7, and 2.0 mg and
8.0 mg of Hammerstein milk casein reacted in 0.2 M K-pho-
sphate buffer(pH 7.0) at 37°C for 10 min. A and C were the
products by native papain at pH 7.0 and pH 9.7, B and D
the products by the modified papain at pH 7.0 and pH 9.7.
flow rate, 0.5 mé/min: detect, UV 280 nm: column, Superose 12
(1x30 cm): elute, 0.1 M K-phosphate buffer(pH 6.8) containing
0.2 M NaCl.
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