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Comparative study on physicochemical properties of cherry tomato
(Solanum lycopersicum var. cerasiforme) prepared using
hot-air and combined drying
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Abstract Effects of different drying processes, such as hot air drying (HA), superheated steam with hot air drying (SHS/
HA), and superheated steam with far infrared radiation (SHS/FIR), on the properties of cherry tomatoes (Solanum
Iycopersicum var. cerasiforme) were studied. Characteristics of dried cherry tomatoes were determined by examining the
water content, internal microstructure, and rehydration capacity under different drying processes. Moreover, ascorbic acid
(AA) and lycopene levels were also measured to evaluate thermal damage caused by drying. Cherry tomatoes dried using
both SHS/HA and SHS/FIR had water content and water activity similar to those of intermediate moisture food, indicating
partial dehydration after combined drying processes. Although AA and lycopene levels decreased drastically after drying,
tomatoes dried using SHS/FIR showed the lowest losses of AA and lycopene among samples. Cherry tomatoes dried using
SHS/FIR showed a less compact internal cell structure than that of cherry tomatoes dried using HA and SHS/HA, resulting
in the highest rehydration capacity. These results suggest that a combined drying process such as SHS/FIR is more
effective than conventional hot air drying for the production of partially dried cherry tomatoes with improved quality

attributes.
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Table 1. Moisture content and water activity of cherry tomato

H 1 . .
Treatment Moisture content’ Water activity

(%) (25°C)
Untreated raw tomato 85.1045.63° 0.95+0.01*
Hot-air (85°C, 7 h) 15.98+1.67¢ 0.62+0.00¢
Hot-air
o 22.94:+1.84° 0.74+0.00°
Superheated steam (85°C,5h)
(250°C, 20 min) Far infrared b )
(60°C, 4 h) 23.08+2.05 0.7420.00

YValues within a column followed by different letters are significantly
different (p<0.05).
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(a) Raw (b) HA (c) SHS+HA  (d) SHS+FIR

Fig. 1. Appearance of dried cherry tomato. (a) raw tomato, (b)
HA; hot-air drying, (c) SHS+HA; superheated steam combined with
hot-air drying, (d) SHS+FIR; superheated steam combined with far
infrared drying.
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A} (Zanoni 5, 1999; Chang %5, 2006), Lavelli 5(1999)°] w=w
EnlES 80°C €308 A7 AXsIE Wl AA 450 88%
7 Frbeths fARe A9E R ¢ EIERAIR
o] 739 AA FFH} EHES HFIEFV/EFAZNA 1208 mg/
100 g 53.5%, FHES71/AH A2 1852 mg/100 g
28.8%=A], FLF7/AA 2Tt dEeAxet HEST/ETE]
B3 Az vle) A e AA £4ES UERILL o=
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Table 2. Ascorbic acid and lycopene contents of cherry tomato

emy of Agricultural Science, 2009) Y2 23.72mg/100 g& & =
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2w AEF7IETAE Alﬂ«l 73 %ZZ! -
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Ascorbic acid Lycopene
Treatment
Content" (mg/100 g) Lossrate (%)  Content (mg/100g)  Loss rate (%)
Untreated raw tomato 260.1£11.2* - 23.7£0.9* -
Hot-air (85°C, 7 h) 77.6+12.5¢ 70.1° 5.6+0.2° 76.6*
Superheated steam + Hot-air (85°C, 5 h) 120.8+4.1° 53.5° 5.8+0.4° 75.5
(250°C, 20 min) +  Far infrared (60°C, 4 h) 185.2+4.8° 28.8¢ 8.5+0.1° 64.0°

YValues within a column followed by different letters are significantly different (p<0.05).
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Fig. 2. Microstructure of cherry tomato (x200). (a) raw tomato, (b) hot-air drying, (c) superheated steam combined with hot-air drying, (d)

superheated steam combined with far infrared drying.
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Fig. 3. Rehydration capacity of dried cherry tomato. HA: hot-air
drying, SHS+HA: superheated steam combined with hot-air drying,
SHS+FIR: superheated steam combined with far infrared drying.
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