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Effect of Heating Height within Microwave Oven on
Microwave Heating of Food
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Abstract

For the purpose of improving the qualities of popcorn, potato, frozen hotdog and steamed egg, the
effects of food height(0mm: HO, 5mm: H5, 10mm: H10, 15mm: H15) for microwave cooking on phys-
icochemical properties were investigated. In popcorn, weight loss was decreased as height increased
while volume of popcorn was increased, which indicated that popcorn was poped very well as height
increased. H10 showed the highest taste score in sensory evaluation. In potato, degree of gelatinization
was increased as height increased. H10 showed the highest overall acceptance score. In frozen hotdog,
hardness of hotdog was decreased as height increased and H15 showed the lowest hardness score
(408.8g). In steamed egg, H5 showed the highest temperature and H10 showed the highest overall ac—
ceptance score. Physicochemical properties of food were changed by heating height of microwave heating.
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Table 1. Effect of height within microwave oven for microwave heating of popcorn on weight, temperature, number

of unpopped kernels, density and volume

Treatment” Wig)? Temperature(°C) Kernels(number) Density(g/cm®) Volume(ml)
Control 17.7 118.2 130 0.029 403
HO 11.4 104.1 125 0.025 410
H5 11.3 105.3 124 0.024 415
H10 97 108.0 125 0.023 435
H15 9.7 106.8 122 0.022 455

“HO: Omm height, H5: 5mm height, H10: 10mm height, H15: 15mm height.
Dy Weight of popcorn before microwave heating and weight of popcorn after microwave heating.
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Table 2. Effect of height within microwave oven for
microwave heating of popcorn on color value

Treatment” L a b Chroma  Hue
Control 849* -33° 146° 149 1027
HO 7460 -28  135° 136 1007°
H5 820 27 137 139 101.3°
H10 B -290 137 140™ 10197
Hi5 879° -27° 128 131°  101.9%

1)HO, H5, H10, H15: Refer to the comment in Table 1.
*®Means with the same letter are not significantly diff-
erent in a column(p<0.05).

Table 3. Effect of height for microwave heating of
popcorn on sensory evaluation

Treatment” Appear- Color Crispness Taste Overall
acceptance
Control 5.0 5.0 5.0 5.0 5.0
HO 51 5.2 5.0 49® 51
H5 50 53 5.1 46™ 53
HI0 52 53 55 5.4° 52
H15 53 53 5.0 5.2° 52

YHo, H5, H10, H15: Refer to the comment in Table 1.
*®*Means with the same letter are not significantly different
in a column(p<0.05).
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Table 4. Effect of height for microwave heating of po-
tato on temperature and degree of gelatinization

Degree of
Treatment” Temperature(°C) gelatinization
(%)
Top Center Right Left
Control 9.8 980 99.8 998 24
HO 976 979 981 973 34
H5 977 980 985 978 39
H10 986 976 987 985 39
Hi5 1004 99.8 1004 1005 44

l)HO, H5, H10, H15: Refer to the comment in Table 1.

Table 5. Effect of height within microwave oven for
microwave heating of potato on color value

Treatment” L a b Chroma Hue
Control 639 -75 97° 123" 1279°
HO 638 77 101%™ 124>  124.3°
H5 636 -77 104™ 129  1268®
H10 621 -78 113 137  1245°
H15 61.8 -78 11.0° 135"  1254®

”HO, H5, H10, H15: Refer to the comment in Table 1.
®Means with the same letter are not significantly diffe-
rent(p<0.05).

-l Ae] & et A] dgheh. A Al 2] 27
SAY A3 A A F2bel §2HQ Aol & veh
2] dsteh. 22y 33k A9 Azl 24%2] &
3= & vheld wbd HIS A 2] el 4 & 43.5%2] 7}
2 32 vetle] Al el 7t 917k Zohet
ol et 38= ghe] Frtste 7kl Ade Frbske

stefed - g o

e & vebgot aeiv #5734 A3 HI0 A=)
M x2 73 AFE vehfe] st Ade 9
7} A gtel me}l Erlshd HI5Y A$ 7t &30}
VT St AAA 73 RE gFashe Ao
viebdoh wpebA Al HI0 A8 77} 7kd 53 2
7155 oA b $pat Ao vy

ds3tza

U A% gEaE AR AR A 7t 3’ A=)
= Table 87} 9ol vetigict. 7k 3l7] 2o FA 9
7k F2o] FA 9] Aol dl2To v]3led HI5 A=) F
£ A stre 2F A 7ot A9k His A2l 39
7S FA 4o} 97g o 2 el Sl 93k 8 3t
471 7ML AE vehyrl 4 A 59 R &
£ 3AT Az vla) A7) A UL s
£ vehyon A2 Frldle & 2ol & el kst
o}, 7F He] ol whE M Ee] W3l WEEaY B
A= 7)), 2A41A] 3 Y 2R Y R2 TR
o] 24 3tqdc) T A% weteal L& HI0 A 2
FoAA 714 & g Vel es g xgl bk o
o) ulel] 2+ A Erh 2F B2 ghe bl
22y Chroma 2 Huegt$ Z3sled EAR Q] 24
& velR] ebgkth EF A AR ] of & 1 Y] An
Wzl A4 2 28 Eke] {24 Q) Aol vhehlR] o
gkeh. 2+ A 5.9 22 74-8 A% A 7 7 = (hardness)
oA Sz A5 736.7gE el 713 =2 A
E vhebd ubel A A S dlzTo) vls) A =st

Table 6. Effect of height within microwave oven for microwave heating of potato on texture

Treatment” Springiness Gumminess Cohesiveness Hardness(g) Chewiness
Control 0.6 230.1 0.1 3045.1 130.1
HO 0.3 170.4 0.1 2683.5 1269
H5 04 171.8 0.1 2346.9 70.7
H10 05 3329 0.1 3105.3 212.5
Hi5 0.5 3236 0.1 2951.1 1935

YHo, H5, H10, H15: Refer to the comment in Table 1.

Table 7. Effect of height for microwave heating of potato on sensory evaluation

Treatment Aroma Appearance Softness Moistness Texture Overall acceptance
Control 5.0° 5.0° 5.0° 50° 5.0° 5.0°
HO 43° 49° 45° 42 43" 42
H5 46° 5.0° 43" 4.0° 44 43°
H10 5.2° 46° 51° 42° 5.3 517
H15 51° 4.0° 5.0° 47 418° 43

YHo, H>, H10, H15: Refer to the comment in Table 1.
*®Means with the same letter are not significantly different(p<0.05).
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Table 8. Effect of height within microwave oven for microwave heating of frozen hotdog on texture, weight and

temperature
Treatment” Weight(g) Temperature(°C) Springiness Gumminess Hardness(g) Chewiness
Control 74 97.7 0.9° 4101 736.7° 370.9°
- HO 6.3 9.0 08 524.4° 692.6° 490.1°
H5 55 9.8 0.8 519.4% 673.6™ 454.0®
H10 47 9.1 0.9 384.6™ 642.1° 334.3%
H15 9.7 95.9 0.9* 181.2° 408.8° 171.7°

l)HO, H5, H10, H15: Refer to the comment in Table 1.

Weight: Weight of popcorn before microwave heating and weight of popcorn after microwave heating.
*®Means with the same letter are not significantly different in a column(p<0.05).

Table 9. Effect of height within microwave oven for
microwave heating of frozen hotdog on color

value
Treatment” L a b Chroma Hue
--— Skin ——
Control 60.9 10.7 31.7 35.7 729
HO 55.7 12.1 32.7 34.3 62.9
H5 55.3 12.8 325 349 68.5
HI10 62.3 9.2 354 36.6 755
HI5 58.2 11.2 36.1 37.8 72.8
--- External of sausage —-—-
Control 774 -2.5 22.3 22.5 96.2
HO 799 =29 226 224 974
H5 80.8 -2.8 22.1 22.3 97.3
H10 79.6 -3.0 217 21.9 97.7
Hi15 77.1 -2.7 21.6 21.7 97.2
--- Internal of sausage ——-—
Control 514 19.1 135 234 35.2
HO 53.4 185 14.9 23.8 367
H5 53.1 18.4 153 24.0 375
HI10 54.2 18.8 13.0 22.8 34.8
Hi5 486 20.3 14.1 24.7 34.8

1)HO, HS5, H10, H15: Refer to the comment in Table 1.
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Table 10. Effect of height within microwave oven for microwave heating of steamed egg on color value, hardeness,

temperature, expansion and sensory evaluation

Sensory evaluation

Treatment" L a b Hg?” TCC?® Emm)? 5
Appearance Texture OA

Control 773 -34 39.6 177 816 115 50° 5.0° 5.0°
HO 796 -47 40.2 249 82.0 12.2 53° 6.4° 6.9°
H5 779 -3.0 39.6 174 85.0 11.0 AT 7.0° 6.3°
H10 78.0 -2.8 37.3 179 849 129 6.1 6.7° 7.3
HI15 78.4 -45 26.2 184 838 119 6.1% 7.0° 50"

®edrfeans with the same letter are not significantly different in a column(p<0.05).

1)HO, H5, H10, H15: Refer to the comment in Table 1.

H: Hardeness, T: Temperature, E: Expansion, OA: Overall acceptance.
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