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Effects of Autoclave and Microwave Treatments on Quality of Cookies
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ABSTRACT This study was conducted in order to determine the effect of autoclave and microwave treatments on
cookies. Wheat dough was treated in an autoclave (30 min), a microwave (1 min), and both autoclave and microwave
(30 min/1 min). The treated dough was baked or non-baked and cookies quality was assessed. The pH, moisture
content, color, and texture were measured, and sensory evaluation was performed. The pH showed a slight increase
when dough was treated in a microwave (before baking) and decreased in both the autoclave and autoclave/microwave
(after baking) treatments. The moisture content showed a significant increase, compared to the control, in autoclave
treatments. Regarding surface color of cookies, lightness was decreased in all treatments and redness was higher com-
pared with the control, except for microwave (before baking), and yellowness was lower compared to the control,
except for microwave treatment (after baking). Hardness, gumminess, chewiness, and shear force showed a significant
increase when dough was treated in an autoclave/microwave (after baking) compared to the control. In the sensory
evaluation, color, taste, texture, shape, and overall preference of cookies treated with an autoclave/microwave (after
baking) showed a low score. These results suggest that autoclaving and microwaving may reduce the quality of bread

and that preparation of countermeasures is necessary.
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Table 1. Formula for cookies

Ingredients Baker's %
Wheat flour 100
Butter 33
Shortening 33
Sugar 35
Salt 1
Corn syrup 5
Egg 10
Egg yolk 10
Vanilla 0.5

k47t & microwave %|2|

Table 19] wigH]el wha}t vkt 7 7FbE 771 (DW-AC
920, D.W. Industries, Busan, Korea)ol ¥iL 2% 121°C,
Aol A9 1.2 kg/em®oll Al 30%-3F 7ht7bd A @) skt
Microwave(MW—Z?ZLB LG, Seoul, Korea) #2]& @&
7F B 9S4 1830 APtk ARRSE kg
2,450 MHzo] a1 74 FyE8e 700 Wol itk & 49
< B4 A F 2ol 57] dFE(before baking, af-
ter baking) vro] of#je] FAE7IE AT

l

ol AHM
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pH

Az F71E "X 7](DY-3005SV, Yangji Produce,
Incheon, Korea)® 30%3F B4sle] 5 g 3k &, 108]=F
o] FHFTE 50 mLet £3F3te] 10,000 rpmdl| A 2% &<t
# A 71(AM-7, Ace homogenizer, Nihonseiki, Japan)&
ol-gste] A3t ¥, pH meter(HM—SOV TOA, Kobe,
Japan) 2 SAGA. FE2 A RE 1 g Fste] FE54
71(MB45, Ohaus, Greifensee, Sw1tzerland)i 74313t

M

FI7) WF= F71E BAE A7l 30% #E4ste] 3.5
g F3 T BA cellol] Yo M2}A(JC801, Color Techno-
system Co., Tokyo, Japan)E ©]-&3&}o] L*, a*, b* < o]
&3t M B St F7] xHY NE 4L F7
gz JeUE 1 FET AT oju] AMS-E ¥ E
W] k2 L'=93.39, a"=0.28, b"=1.68°|At}.
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FE FAFgA 1.5X1.5 cmE A2 & test speed
10 mm/s, load cell 5 kg, test distance 24%%} A&t
distance 70%<] %71 © 2 P/45 cylinder probe(45 mm di-
ameter, aluminium)& ©]-&3%F texture meter(T1-At2,
SMS Co., Tokyo, Japan)® 7 =(hardness), A3 A
(fracturability), 24 (adhesiveness), -2 Al (springi-
ness), =% A (cohesiveness), 74 (gumminess), 23 A
(chewiness), YA (resilience) ¥ A2 (shear force)
= 33 ¥ Aot
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Table 2. pH values of cookies

9 microwave WA & 72 ATVt 2 A FE0|
H|3] 2A SAH AT 53] §A &2 w5 tigk pH 54
A7} 7F37rE, 7 7FE 2 microwave A g TobE e
microwave 1% 2ol =& pH #S et} o]
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After baking

Before baking

Control A 30 min M 1 min A 30 mintM 1 min A 30 min M 1 min A 30 mintM 1 min
5.81+0.01° 5.84+0.02° 5.90+0.02" 5.75+0.04° 5.80+0.01° 6.31+0.00* 5.83+0.07"
M: microwave, A: autoclave.
ABMeans with different superscripts are significantly different (P<0.05).
Table 3. Moisture content of cookies (unit: %)
After baking Before baking
Control A 30 min M 1 min A 30 mintM 1 min A 30 min M 1 min A 30 mintM 1 min
2.05+0.29¢ 8.65+0.67" 2.56+0.15¢ 4.55+0.32¢ 15.34£0.53*  7.75+1.09" 13.16+0.28*

M: microwave, A: autoclave.

ACMeans with different superscripts are significantly different (P<0.05).

Table 4. Color of cookies

After baking

Before baking

Control A30mn M1 mn A 30 mintM | min A30mn M1 mn A 30 mintM 1 min
L 78.28 62.28 76.43 65.76 65.37 70.84 67.53
+0.14* +0.16" +0.01" +0.02F +0.00" +0.07¢ +0.18°
External  a" O.58D 7.53A 0.93D 6.24B 4.04C -0.58E 3.82C
+0.04 +0.10 +0.06 +0.14 +0.14 +0.30 +0.34
b 29.15 18.80 29.25 26.53 19.81 21.96 2136+
+0.04% +0.21F +0.16* +0.108 +0.10° +0.12¢ 0.30¢
p 61.28 65.37 61.82 62.82 61.51 57.45 65.38
+0.12°¢ +0.154 +0.18° +0.018 +0.02°¢ +0.23P +0.024
. 7.52 6.37 6.63 7.33 5.61 0.96 6.42
Internal 2 +0.024 +0.00°¢ +(0.1748¢ +0.30"B +0.23P +0.03F +0.118¢P
b 2333 23.19 23.99 25.82 22.40 15.42 23.10
+0.315¢ +0.015¢ +0.26° +0.12% +0.27¢ +0.07° +0.118¢

M: microwave, A: autoclave.

AFMeans with different superscripts in the same row are significantly different (P<0.05).
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Table 5. Texture of cookies

g A, AP GA microwave 1+ A2 TEE T3]

Fo felx o2 Aol7) vehAl ekgka
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After baking

Before baking

Control A 30 min M 1 min A 30 min+tM 1 min A 30 min M1 mn A 30 mintM 1 min
Hard- 10263.40  7383.06 12406.14 14843.15 3009.27 1591.20 7072.50
ness +183.98°  +688.31° +500.65° +870.24% +182.59F +66.89F +9.55P
Frac- 5.74 5.42 3.48 11.80 3.57 4.63 5.30
turability ~ +4.328 +0.538 +0.48" +0.13* +0.05° +0.36° +0.36°
Adhe- -16.26 -0.86 -14.41 -0.45 -4.47 -61.03 -0.60
siveness +0.02° +0.29* +0.26" +0.05* +0.30* +3.37¢ +0.04*
Springi- 0.38 0.71 0.38 0.77 0.83 0.35 0.83
ness +0.01° +0.02° +0.01° +0.00° +0.004 +0.01° +0.024
Cohe- 0.16 0.47 0.20 0.44 0.48 0.19 0.47
siveness +0.01¢ +0.014 +0.01® +0.00* +0.02% +0.015¢ +0.014
Gummi-  1648.91 3192.83 2474.85 8392.28 1436.42 304.97 3299.34
ness +152.45° +28.058 +175.41¢ +19.874 +68.98° +0.82F +45.208
Chewi- 652.82 2213.23 664.64 6191.05 1198.62 109.63 2486.35
ness +3.33¢ +208.18" +6.42°¢ +376.94% +251.86°C +6.02°¢ +381.938
Resil- 0.36 0.30 0.32 0.44 0.23 0.06 0.34
ience +0.05" +0.018 +0.00® +0.004 +0.00° +0.00° +0.028
Shear 1557.27 2089.46 1329.94 3701.63 481.51 152.19 858.96
force +56.75¢ +250.418 +77.98¢ +46.624 +39.66" +7.86" +90.74°

M: microwave, A: autoclave.
AEMeans with different superscripts in the same row are significantly different (P<0.05).
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Table 6. Sensory evaluation of cookies

After baking Before baking

Control A30min M1 mn A 30 mintM | min A 30 min M 1 min A 30 mn+tM 1 min
Crust color 5.10+ 3.50+ 4.80+ 3.20+ 3.40+ 3.40+ 3.40+
1.29N8D 0.97 1.23 1.14 0.84 1.35 0.70
Crumb color 5.10+ 3.40+ 4.80+ 3.50+ 3.40+ 3.60+ 3.50+
0.99NS 1.17 1.14 1.08 0.84 1.43 0.71
Sh 5.10+ 3.80+ 5.00+ 3.70+ 420+ 4.00+ 3.90+
ape 110N 1.32 0.94 1.42 1.32 1.33 1.29
Aroma 5.40+ 4.00+ 4.90+ 4.10+ 3.90+ 433+ 3.80+
0.84™8 0.00 0.88 0.57 0.99 0.67 0.63
Taste 5.40+ 4.00+ 5.40+ 3.70+ 420+ 4.00+ 3.90+
0.97™8 0.67 1.26 0.95 0.92 1.56 0.99
Texture 5.10+ 3.10+ 5.00+ 2.70+ 4.40+ 3.30+ 3.80+
0.74N8 1.29 1.05 1.25 1.90 1.64 1.40
Overall 5.30+ 3.60+ 5.30+ 2.80+ 4.10+ 3.60+ 3.90+
preference 0.82™ 0.97 1.06 1.03 1.37 1.51 1.10

M: microwave, A: autoclave.
YNot significantly different.
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