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Effect of Heat Treatment on Protein Changes During

Chilling Injury of Mango Fruit cv. Chok - Anan
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Abstract : Mangoes (Mangifera indica Linn. cv. “Chok-Anan”) were dipped at 40%1°C and 45%1°C for 30, 45, 60
and 75 minutes and the fruit were then stored at 511°C with 90-95% RH for 24 days. The results showed that soluble
protein contents that was analyzed by a dye binding method in the pulp of mangoes that were dipped at 40£1°C were
more than those dipped at 45%1°cC. Mangoes that were dipped in hot water for 75 minutes had less soluble protein
contents in its pulp than those mangoes that dipped in hot water for 30, 45 and 60 minutes. Protein pattern of mango pulp
were analyzed by a 10% SDS-PAGE showing 36 bands were visible in all treatments throughout the storage time with
the range of molecular weight of 14.00-170.00 kDa. The molecular weights of major protein bands were determinded by
a Gel Documentation and Analysis System. The results showed 18 bands in the control sample on the first day of
storage with the range of molecular weight of 16.36-104.32 kDa. The mangoes that were dipped at 45%1°C for 60 and
75 minutes showed less 1 protein band than the control sample in the range of molecular weight of 25.11-26.84 kDa. On
the fourth day of storage, the major protein bands at 16.06-16.36 kDa were absented in all treatments and the 23.28-
24.01 kDa proteins remained only in a control sample and the hot water treatment at 4011 °C for 30 and 45 minutes.

After storage for 8 days, all treatments showed 16 protein bands in the range of molecular weight of 20.00-116.00 kDa.
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Table 1 The soluble protein contents in the pulp of mango fruits dipped in hot water at 40 +1°c
and 4511 °C for 30, 45,60 and 75 minutes and then stored at 5+1°C for24 days.

The soluble protein contents (mg/g fresh weight)

Temperature and time for dipping

Storage time (days)
mango fruits in hot water
0 4 8 12 16 20 24

Control 0.32 0.31 040 039" 034 035" 033
401 °C for 30 minutes 034 032 030 036" 031 033" 033
40 % 1 °C for 45 minutes 034 035 032 035" 036 034" 033
40 £ 1 °C for 60 minutes 035 035 035 033" 033 033" 032
40 £ 1 °C for 75 minutes 034 032 029 031 033 031" 033
4511 °C for 30 minutes 032 033 036 035" 030 031" 031
4511 °C for 45 minutes 032 034 033 038 028 033" 040
4511 °C for 60 minutes 0.31 0.33 033 038 032 035" 037
4511 °C for 75 minutes 028 031 039 026" 026 032" 032
LSD 0.05 009 011 017 011 017 006 0.11
CV (%) 595 958 1097 643 1424 3.04 720

* Mean followed by the same letters are not significantly different at the 5% level by LSD .
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Table 2 The soluble protein contents in the pulp of mango fruits dipped in hot water at 4011 °c
and 4511 °C for 30, 45, 60 and 75 minutes and then stored at 511 °C for 24 days.

The soluble protein contents (mg/g fresh weight)

Factor 1 Storage time (days)

Temperature 0 4 8 12 16 20 24
40t1°C 0.34" 0.32 0.33 0.30 0.33 0.33 0.33
4511 °C 031" 030 0.35 0.35 0.33 0.33 0.35
C.V. (%) 6.04 14.29 8.98 10.51 1438 4.34 9.36
Factor 2 Storage time (days)

Time 0 4 8 12 16 20 24
30 minutes 0.33 0.30 0.33 035" 031" 033" 0.32
45 minutes 0.33 0.30 0.33 037" 032" 0337 0.36
60 minutes 0.33 0.34 0.34 035" 033" 034" 0.35
75 minutes 0.31 0.32 034 030" 029" 032" 032
C.V. (%) 1707 1429  11.60 7.71 16.71 4.34 9.36
Control 0.32 0.31 0.40 0.39 0.34 0.35 0.33
Factor 1 * Ns ns ns ns ns ns
Factor 2 ns Ns ns * * * ns
Factor1X2 * * * ns ns ns ns

* Mean followed by the same letters are not significantly different at the 5% level by LSD .

= significantly different ns = non significantly different
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Figure 1 The protein patterns of mango pulp dipped in hot water at 40%1°C and 45+1°C for 30,
45, 60 and 75 minutes and then stored at 531°C for 24 days.

The protein pattern of standards protein.

9

The protein pattern of mango pulp in control.

The protein pattern of mango pulp dipped in hot water at 40+1°C for 30 minutes.
The protein pattern of mango pulp dipped in hot water at 40+1°C for 45 minutes.

The protein pattern of mango pulp dipped in hot water at 40+1°C for 60 minutes

The protein pattern of mango pulp dipped in hot water at 40£1°C for 75 minutes.
The protein pattern of mango pulp dipped in hot water at 45+1°C for 30 minutes.
The protein pattern of mango pulp dipped in hot water at 45£1°C for 45 minutes.

The protein pattern of mango pulp dipped in hot water at 45+1°C for 60 minutes.

10 = The protein pattern of mango pulp dipped in hot water at 45+1°C for 75 minutes.
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