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Abstract

This study investigated the quality changes of French fries when cooked under a lower pressure than the ambient
atmosphere. This was derived from the concept of boiling point depression of water under reduced pressure. The pressure
during the frying process was controlled at measures of 760 mmHg, 560 mmHg, 360 mmHg, or 160 mmHg. The frying
apparatus was manufactured to cook foods up to 200°C and to have a valve to control the pressure. French fries were cooked
at 180°C for 4 minutes. After each pressure level was achieved, the French fries were dipped into a frying oil bath and
cooked for 4 minutes. The quality changes, including moisture content, starch gelatinization, textural and sensory properties
of the French fries were measured. The moisture contents were decreased at all 4 pressure levels after frying. Starch
gelatinization was not significantly different among the samples. The hardness of French fries cooked at 160 mmHg was
the best. In addition, the sensory properties including brown color, taste, and crispiness of French fries cooked at 160 mmHg
was the best. The overall preference was higher when the frying pressure was lower.
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A: vacuum dry oven, B: temperature controller, C: oil bath,
D: hot plate, E: data logger, F: pump
Fig. 1. Schematic diagram of frying apparatus.
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Fig. 2. Temperature profiles at different pressure levels
during frying.
[e] 0

o =g 4= Qlee o 29Itk E3], B Aol AR2

ol g3t gheel utehd] F|7 xed ZAHR Y
ol 35.8%00| A Hrf| 44.7%= LERA] by
Sote Uehd 4 gl B A 0%)T 2 Holg ek
2] e AL A& S Yt & T HBo] FoH AT
ABF 2 A=E BT e T8 822 2 ¢
TolA ol 83 AHE HA 28 23S AR 28 A
o A8 7Festthal T

x

o
RS W A

X

Frl
J|)|I

35

2.
217+ 9] g 7:0 560, 360, 160 mmHg)o] w=t F71 A}
Aol g E8E 2RARE Fig 33 2ok 3 g
100
80 -
§ 60 | = -
f% 40
’ 20 F

760 560 360 160

pressure (mmHg)

Fig. 3. Degree of gelatinization of French fries cooked at
different pressure levels. Data shown are the average values
of three individual experiments, and are not significantly
different (p>0.05) between the treatments.
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Fig. 4. Changes in moisture and fat contents of French
fries cooked at different pressure levels.
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Table 1. Texture analysis of French fries cooked at different pressure levels

Pressure level (mmHg)

Texture parameters

760 560 360 160
Hardness 3.25+0.37°Y 5.04+0.13% 4.59+0.82° 5.50+0.44
Fracturability 0.20+0.02° 0.16+0.01° 1.66+1.63% 3.64+2.33
Adhesiveness 0.02+0.01° 0.000.01° —0.00£0.01° 0.03+0.01°
Springiness 0.650.06° 0.7120.16 0.65+0.03° 0.58+0.05°
Cohesiveness 0.36£0.08" 0.44+0.13" 0.29+0.04° 0.28+0.04°
Gumminess 1.19+0.30° 2.230.61° 1.36+0.44° 1.53+0.20°
Chewiness 0.78+0.24° 1.64+0.81° 0.89+0.33° 0.90£0.18°

D Meanztstandard deviation. *~ Different letters in a row indicate significant difference at p<0.05 by Duncan's multiple comparison.
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Table 2. Sensory evaluation of French fries cooked at different pressure levels

Pressure level (mmHg)

Sensory properties

760 560 360 160
Smell(acidification) 3.81+1.85®" 4.06£1.33° 3.72+1.34% 2.88+0.79°
Color(brown) 4.16+1.64° 4.16+1.19° 4.19+1.37° 4.00+1.46"
Taste 4.97+1.22° 4.97+1.49° 5.91+1.31% 6.47+1.59%
Texture 5.31+1.22" 47241 41° 5.84+1.31° 7.25+0.95°
Overall acceptability 5.47+1.36° 5.28+1.56° 6.47+1.35° 7.41+1.02°

Y Meandtstandard deviation. ™ Different letters in a row indicate significant difference at p<0.05 by Duncan's multiple comparison.
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