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Comparison of Aluminum Leaching from
Cooking Utensils During Cooking
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Abstract

This study was performed to investigate the effects of the type of utensils (onggi, aluminum, enamel coated,
stainless-steel and stone), cooking sources (deionized-water, doenjang soup and kochujang soup), and cooking
time (0, 10, 20, and 30 min) on aluminum leaching. Aluminum content leached by onggi, aluminum, enamel
coated, stainless-steel and stone was 0.53~2.76, 1.17~4.20, 0.77~3.23, 0.53~2.03, 0.83~2.70 ppm in deionized-
water, respectively; 4.60~7.73, 6.45~11.50, 5.53~9.27, 3.50~6.70, 5.00~9.13 ppm in doenjang soup, respec-
tively; 5.18~9.70, 6.30~11.23, 4.73~8.63, 3.23~6.50, 4.50~9.25 ppm in kochujang soup, respectively. The
leached aluminum content was increased with the elapse of cooking time. Aluminum utensil showed the
highest leached aluminum content among different types of utensils.
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Table 1. Dissolution of aluminum and pH change in deionzed water before and after boiled in various cooking uten-

sils for different time (unit : ppm)
Boling time
Utensils Non-boiling 10 min 20 min 30 min
pH Al content pH Al content pH Al content pH Al content
. . 66 096+0.15 65 140£010° 65  2.76+0.15°
Ongei &7 0331021 (64 1554025 63 1854045 63  343+1.107"
. ) 6.5 263+015 65 3374021° 65 42040.10°
Alaminum 66 11720435 (64 39640365 64 5724063 64 6924055
6.6 12040.10° 65 253+021" 65 3234025
Enamel 67 077x015d 1 5 1584015 64 2671025 64 3.40+029
¢ 6.6 1.10+0.10% 6.5 1.404:0.20" 6.5 2.03+0.21°
Steel 6.7 053021 [65 1654012 6.4 2.24+031" 64 2750317
. 67 13040305 65  240+0.10° 65  2.70+0.10°
Stone 68 083£031 66 1714042 64  430+036 64  6.50+0.45]

Mean + SD of three times measurement.

*‘Means with the same lettered superscripts in a rows are not significantly different at 1% level by Duncan's multiple range test.

"Change of pH and aluminum contents in residue water after boiling.
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Table 2. Dissolution of aluminum and pH change in doenjang soup before and after boiled in various cooking uten-

sils for different time (unit : ppm)
Boiling time
Utensils Non-boiling 10 min 20 min 30 min
pH Al content pH Al content pH Al content pH Al content
. s 51 5704025 49 6.90+0.42" 47 7733030
Onggi 60 460X015° 1oy gopr043 47 10.18+0.52" 46  21.9240547)
. . 60 968403 56 10.23+0.21" 49 11504025
Aliminum 65 645£030° 56 15501056 49 16.13+032° 47 2420+1.067
. 58  613+015% 53 830+0.27" 48 9274030
Enamel 63 3532025 53 93581036 49 18.03+036" 46 2554+1.107
. 55 4684025 5.2 5.83+0.26" 48 670+020°
Steel 60 33020200 1o 54040397 49 15.60+1.21° 46 1800+ 105
. 53 6404027 50 773+0.21" 46 9.13%015°
Stone 57 500+010 [5.1 8.42+0.54° 49 10.00+0.74" 47  24.62+1.207"

Footnotes are same as Table 1.

FHH2 A9 4535 IR e 7 460~7.73, 4.73~8.63, 3.23~6.50, 4.50~9.25 ppm o2 £Z=]o] F

6.45~11.50, 5.53~9.27, 3.50~6.70, 5.00~9.13 ppm O
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Table 3. Dissolution of aluminum and pH change in kochujang soup before and after boiled in various cooking uten-

sils for different time (unit : ppm)
Boling time
Utensils Non-boiling 10 min 20 min 30 min
pH Al content pH Al content pH Al content pH Al content
. y 6.3 6.30+0.21° 6.0 7.40+0.10° 55 9.7040.21°
Onggi 65  5.18+0.15 [4.7 859+031° 46  10.05+0.45" 45 1313055
. a 6.2 8574025 59 9.87+0.15" 55 112320100
Aluminum 66 6.30£0.15 [49 1006+ 036 47 13821098 47 16.48%102]
s 5.8 563+ 031° S5 6.73+0.21" 5.2 8.631+0.15°
Enamel 60 4732015 (4.8 828+0.56° 47 10054055 a5 11263087]
s 6.0 4.43+0.15° 55 5.20+0.10° 5.3 6.50+0.10°
Steel 65 323£021 [4.8 7914065 47 8.83+0.23" 45 1582140557
a 5.9 5.13+0.20° 57 7.36+0.15° 54 9.25+0.15*
Stone 61 450015 (4.8 B02+0.60° 46 8.84+0.63" 45 14252065

Footnotes are same as Table 1.
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