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Effect of hot-air and microwave drying on total phenolic content and antioxidant properties of tew, bitter
gourd, hog plum and creat
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Abstract

Effects of microwave and hot air drying methods on antioxidant properties and total phenoilc contents of
Tew (Gratoxylum formosum (Jack.)) and bitter gourd (Momordica charantia L.) Hog plum (Spondias pinnata Kurz)
and Creat (Andrographis paniculata (Burm. F) Wall. ex Nees) were studied. Samples were dried using these
following conditions : micro-wave 600 W (MW600), micro-wave 800 W (MW800), hot air drying (oven) at 40 C
(HAB0) and hot air drying 60 'C (HA60). Al drying treatments resulted in drastic declines in total phenolic
contents (TPC), DPPH radical scavenging activity and ferric-reducing power (FRAP) of tew, bitter gourd, hog
plum and creat, compared to fresh samples. In all samples (except for creat), FRAP, TPC and DPPH values of
HA 60 dried samples were the lowest, followed by those of MW800, HA40 and MW600 dried samples. For hot air
oven and microwave drying, at lower temperature and power provided higher antioxidant activity. In contrast,
antioxidant activities of creat were improved when dried at higher temperature and power.
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Introduction

In recent years, research on bioactive compounds and biological activities of plants such as antioxidant
activity, have attracted a great deal of attentions since plants are important sources of phytochemicals with strong
antioxidant activity. Antioxidants, which inhibit the oxidation of organic molecules, play an important role, not only
for food preservation, but also for the defense of living systems against oxidative stress (Masudaetal, 2003).
Phenolic compounds account for most of the antioxidant activity of plant extracts. Plants vary in content and type
of phenolic components. However, thermal process may cause degradation of bioactive compounds and
biological activity. This study aimed to evaluate effect of hot air and microwave drying on antioxidant activity and

phenolic compounds of selected Thai plant.

Materials and Methods

Tew (Gratoxylum formosum (Jack.)), bitter gourd (Momordica charantia L.) Hog plum (Spondias pinnata
Kurz) and Creat (Andrographis paniculata (Burm. F) Wall. ex Nees) were obtained from a local markets in
Mahasarakham Province.

The leaves of tew and creat, the young fruit of hog plum and bitter gourd were washed and drained and
sliced into section of approximately 0.50 cm x 5 cm for the leaves and into a thickness of 0.5 cm for the fruits, and
then were subjected to hot air oven temperatures of 40 'C for 24 hrs and 60 C for 6 hrs, and to drying micro-wave
600 Watt (W) for 4 and 6 mins and micro-wave 800 W for 4 and 6 mins. All dried samples had moisture content
(MC) determined by AOAC method (1996) of less than 7% dry basis according to Thai industrial standard for
dried plant product. The free radical-scavenging activity of plant extracts was evaluated using DPPH radical
scavenging activity (Braca et al. 2001), ferric-reducing power (FRAP) (Moyer et al., 2008) and total phenolic
content (TPC) of determined using the Folin-Ciocalteu reagent (Zhou and Yu, 2006).

Results
The values of TPC, DPPH radical-scavenging activity and FRAP values are shown in Table 1-4. For Tew,
bitter gourd and hog plum, the results are in order: Fresh sample >MW600 for 4 min > HA 40 > MW800 for 4
minutes >HA 60 (Table 1-3). In contrast for creat, antioxidant activities (DPPH and FRAP values) were improved
when dried at higher temperature and power: MW800 for 4 minutes > MW600 for 4 min> HA 60>HA40> fresh
sample. Amongst these groups of samples, fresh hog plum had the highest DPPH radical scavenging activity
(98%), followed by bitter gourd, tew and creat, respectively. While FRAP values of fresh bitter gourd>tew>hog

plum>creat.

Table 1 Total phenolic content, DPPH radical-scavenging activity and ferric-reducing power (FRAP) of tew dried

using different method.

Sample DPPH (%) FRAP TPC
(mmol/Feso, /g dry basis) (mgGAE/g dry basis)
Fresh 95.47+1.12° 67.19+1.58° 62.75+1.41°
hot air 40 83.63+1.56" 45.33+0.33" 46.67+0.31°
hot air 60 65.99+0.58° 27.82+0.16° 34.08+1.81°
Microwave 600 w 4 min 85.47+0.37" 49.36+0.34" 52.03+2.76"
Microwave 800 w 4 min 65.67+0.50° 28.66+0.39° 33.17+16.54°

ab,c

“were significantly different at P<0.05
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Table 2 Total phenolic content, DPPH radical-scavenging activity and ferric-reducing power (FRAP) of bitter gourd

dried using different method.

Sample DPPH FRAP TPC
(mmol/Feso, /g dry basis) (mgGAE/g dry basis)
Fresh 88.90+1.49° 69.97+1.58° 57.84+1.54°
hot air 40 65.08+0.95 44.51+1.22° 51.23+1.04°
hot air 60 33.97+0.64° 37.88+1.02° 42.56+3.26°
Microwave 600 w 4 min 67.63+0.64° 47.97+0.52° 52.22+1.21°
Microwave 800 w 4 min 51.50+0.78° 28.86+0.14° 24.26+0.59°

a,b

““were significantly different at P<0.05

Table 3 Total phenolic content, DPPH radical-scavenging activity and ferric-reducing power (FRAP) of hog plum

dried using different method.

Sample DPPH FRAP TPC
(mmol/Feso, /g dry basis) (mgGAE/g dry basis)
Fresh 97.93+6.65° 45.58+2.31° 44.31+0.65°
hot air 40 82.15+0.43" 33.90+1.67° 28.45+1.91°
hot air 60 58.04+0.48" 23.53+2.13° 22.12+3.06°
Microwave 600 w 4 min 84.71+0.32° 41.36+0.16" 33.57+2.91°
Microwave 800 w 4 min 66.19+0.35° 18.84+0.26° 23.150.21°

“>“were significantly different at P<0.05

Table 4 Total phenolic content, DPPH radical-scavenging activity and ferric-reducing power (FRAP) of creat dried

using different method.

Sample DPPH FRAP TPC
(mmol/Feso, /g dry basis) (mgGAE/g dry basis)
Fresh 9.07+0.68° 5.91+0.47° 10.78+1.69°
hot air 40 11.11£0.54° 15.09+0.39" 31.50+0.50°
hot air 60 12.93+0.48° 18.78+0.67° 35.77+0.67°
Microwave 600 w 4 min 28.98+0.69" 27.51+0.46" 41.78+0.56"
Microwave 800 w 4 min 35.00+0.79° 31.35+0.47° 49.04+0.28"

Discussion

Hot air and microwave drying significantly effected on antioxidant properties and total phenolic content.
In this present study, the total phenolic content and antioxidant activities of tew, bitter gourd and hog plum were
decreased when higher temperature or microwave power were applied, whereas those of creat had adverse
results. This probably depends on nature of plant such as content and structure of bioactive compounds. Thermal
processing has been reported to have both adverse and favorable effects on TPC. Degradation of polyphenol
compounds by thermal process may result in releasing antioxidant compounds which have different chemical and
biological properties (Tsai et al., 2002) hence it could either improve or deteriorate the antioxidant properties
(Zhang and Hamauzu, 2004). In addition, evaluation of antioxidant activity by different assays reflects the
biological activity differently. For example, FRAP assay is a method for measuring total reducing power of electron
donating substances, whilst DPPH assay is a method for measuring the ability of antioxidant molecules to quench
DPPH free radicals.
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Summary
This study has demonstrated that microwave and hot-air drying effected differently on antioxidant
properties and total phenolic content of all analyzed plants, either decreased or increased those values.
Microwave drying gave higher antioxidant activities than did hot air drying. Drying with microwave at 600 W for 4

min was found to provide the highest antioxidant activities and phenolic content in all samples.
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