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Methodology
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Analysis method

• Drying Characteristic
• Color of okra powder
• Water holding capacity (WHC) and swelling power (SC)
• Total phenolic compound (TPC) and antioxidant activity (DPPH)

Research 
Highlights

• Microwave vacuum drying (MVD) reduced the drying time 

by 75% compared to Hot air drying (HD)

• The Modified Henderson & Pabis model was the best for 

explaining the drying characteristic of okra.

• Pretreatment by blanching resulted in a reduced drying rate 

due to water diffusion being obstructed by mucilage from 

okra. 

• Microwave vacuum drying of okra could be improves the 

quality of okra powder with better color and antioxidant 
value than drying with hot air dryer.

This research aims to improve the quality 

of dried okra powder using microwave 
vacuum drying (MVD) 

Results

Figure 1 Moisture ratio of okra during drying with different condition; 

BH- Blanching and hot air drying, 

UH- Unblanched and hot air drying, 

BM- Blanching and microwave vacuum drying, 

UM- Unblanched and microwave vacuum drying

Drying 
characteristics

Drying method        Pretreatment Deff (m
2·s-1) RMSE r χ2 

Hot air drying Blanching  0.1822× 10-8 0.1692 0.9648 0.0327 

Unblanched 0.2369× 10-8 0.1569 0.9421 0.0281 

Microwave 

vacuum drying 

Blanching  1.0729× 10-8 0.0652 0.9978 0.0047 

Unblanched  1.1913× 10-8 0.0956 0.9918 0.0102 
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Table 1 Effective moisture diffusivity of okra during drying. 

The effective moisture diffusivity of the okra 

could be improved by using microwave 

vacuum drying, compared with hot air 

drying.  

This was possible due to the reduction of 

pressure in the dryer chamber, resulting in 

an increased vapor pressure difference 

between the product and chamber. 

Therefore, mass diffusion was enhanced
(Therdthai and Northongkom, 2011).

Table 2 Model parameters and performance of the thin layer models of okra (r=the goodness of correlation 
coefficient, RMSE=root mean square error and χ2 = chi square)

The Modified 
Henderson & 
Pabis was superior 
to the other 
models, having 
the lowest RMSE 
and χ2 and the 
highest correlation 
coefficient (r).

Physicochemical properties of okra powder

The financial support from the Faculty of Agro Industry, 

Chiang Mai University is gratefully acknowledged.

Acknowledgement References

Therdthai, N. and Northongkom, H. 2011. Characterization of hot air drying and 

microwave vacuum drying of gingerroot (Boesenbergia pandurate). International 
Journal of Food Science & Technology. 46, 601-607.

Conclusion
The thin layer models were used to describe the drying kinetics of okra. The Modified Henderson and Pabis model provided the best fit. The microwave vacuum 

drying had higher drying rate constant. Effective moisture diffusion coefficients of okra in microwave vacuum drying were higher than those in the hot air drying. 

Therefore, drying time could be decreased. After drying, microwave vacuum dried okra powder obtained the light green color and higher total phenolic compound 

and antioxidant activity than that of hot air dried okra powder. Pretreatment with blanching resulted in decrease moisture diffusivity during drying and also
decreased the TPC. Therefore unblanching prior dried by microwave vacuum drying were able to improve the okra powder quality.

Table 3 Physicochemical properties (mean±standard error) of okra powder

a-c = significant (p<0.05) difference within the same column.

• After the microwave vacuum drying, lightness and yellowness were increased, 

whereas redness was decreased (p<0.05). 

• The Total phenolic compound (TPC) of okra dried by microwave vacuum drying was 

significantly (p<0.05) higher than that of hot air drying. 

• The microwave vacuum dried okras have the lower IC50 values, implying a high 

radical scavenging power on the DPPH assay while the hot air dried okra have the 
higher IC50 value, implying the low radical scavenging power on the DPPH assay. 
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