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Abstract

This study aimed to determine the effects of cooking treatment on chromaticity and 6 mineral contents (calcium,
phosphorus, magnesium, iron, sodium and potassium) in sea mustards. Four samples of natural and cultured sea
mustard were used for the experiments. Fach sample was treated with four cooking methods (A: soaked in water, B:
boiled in hot water, C: saut? and boiled in hot water, D: scasoned with vinegar). The L, a and b values were the
highest on boiling, and the lowest on seasoning with vinegar. The a value of cultured sea mustard was higher than
the natural one by cooking. Moisture was highest boiling and were ordered as sauté and boiling, soaking and
seasoning with vinegar. Calcium, iron, magnesium and phosphorus contents were remarkably decreased by seasoning
with vinegar. Boiling treatment made less decrease than sauté and boiling in these mineral contents. The solubilities
of mineral in soup water were recognized therefore, it indicated that soup water was a good source of minerals as
it applies to cooking, from the view point of science of cookery. Sodium and potassium contents decreased
significantly more at 68% and 85% of total content on basic soaking treatment. Ca/P ratio was about 1~3 : 1 in

cultured sea mustard and 3~4 : 1 levels in natural one.
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Table 1. Changes in chromaticity of sea mustards by cooking methods (Mean+SD)
.. Cooking methods
Chromaticity Sample Soaking Boiling Sautéing, Boiling Vinegaring
L cultured A “26.17+£3.31" “30.40+0.44" “29.20+2.60% “20.92+0.58"
value cultured B “30.14+1.89" “F 35234146 “30.07+0.89" £ 27.08+0.90°
cultured C “33.10+0.76° #37.34+1.17" “33.95+132° 728224133
natural “31.83+1.85" “f35564+1.72 “3201£1.67° F2774+1.18
cultured A 7 6.11+0.57" #.6.2440.59" f.589+1.27° “# 3334051
Vaﬁl . cultured B 7 .11.05+0.79° #823+0.48" i -6.7911.68?" ¥ 6.084+0.34"
cultured C #7.9.08+051° #.8.05+0.73" f7.18+3.34 f.6.594+1.41°
natural “.3.17+132° ?.1.76+3.28" “.147£1.14° “-1.61£0.84"
b cultured A “11.28+2.89" “16.00+£0.45° “14.50+1.99° ¢ 7244068
value cultured B “14.19+£1.32° “18.81+1.24° “14.71£0.85" #12.48+0.94"
cultured C “16.77+1.58" “20244+121° ©16.19+£1.24" #13.65+0.88"
natural “ 14274091 “18.16+2.01° “15.14£0.56° £12.48+1.11°

*#7 means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.
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means in a column followed by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.
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Table 2. Moisture contents of sea mustards by cooking methods (%)
Cooking methods
Sample . . -~ Sautding, . .
Drying Soaking Boiling Boilingg Vinegaring
cultured A 6.96 93.31 97.60 96.45 88.52
Moisture cultured B 6.20 94.82 97.83 96.76 89.19
cultured C 10.36 94.89 97.56 96.53 89.10
patural 11.64 92.68 96.95 95.82 86.78

Table 3. Changes of calcium contents in sea mustards by cooking methods

mg/100g d.w.(% over drying)

Sample Cooking methods
Drying Soaking Boiling Sautéing, Boiling Vinegaring
cultured A # 823.52(100.0)° “#576.08( 70.0)° “7572.71( 69.5)° “ 492 39( 59.8)° 7347.26( 42.2)"
cultured B * 682.23(100.0)° “454.83( 66.7)° “ 449.59( 65.9)° “ 382.25( 56.0)° *138.99( 20.4)°
cultured C 7 849.82(100.0)° ? 628.82( 74.0)° ? 627.25( 73.8)° 432.28( 509" *195.46( 23.0)
natural 7 1004.15(100.0)° 7 846.46( 84.3)° 7 841.15( 83.8)° “614.00( 61.2)° 7 497.01( 49.5)°
a, f,7
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means in a tow preceded by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.
means in a column followed by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.
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Table 4. Changes of iron contents in sea mustards by cooking methods
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mg/100g d.w.(% over drying)

Cooking methods

Sample Drying Soaking Boiling Sautéing, Boiling Vinegaring
cultured A 7 33.63(100.0)° 721.09 62.7)° °17.92( 53.3)° ?9.16( 27.2)°  6.82( 20.3)
cultured B #24.04(100.0)° “15.95( 66.4)° 7 11.29( 47.0Y 79.34( 38.9)° *¥5.53( 23.0)°
cultured C * ¥ 22.28(100.0)° “718.32( 82.2)° 7 9.74( 43.7)° “¥8.50( 38.2)° “¥532( 239"
natural “18.10(100.0)° “16.34( 90.3)° “7.22( 39.9)° “5.56( 30.7)" ©422( 23.3)"

“>P>7 means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.
& boodoe neans in a column followed by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.

Table 5. Changes of magnesium contents in sea mustards by cooking methods

mg/100g d.w.(% over drying)

Cooking methods

Sample Drying Soaking Boiling Sautging, Boiling Vinegaring
cultured A # 848.61(100.0)" ? 466.12( 54.9)° ?462.50( 54.5)° 7397.61( 46.9)° P27731( 32.7)"
cultured B “ 668.11(100.0)° “385.23( 57.7° *378.57( 56.7)° 262.65( 39.3)° “214.85( 32.2)°
cultured C 7 1028.67(100.0)° 7 515.59( 50.1)° 7511.07( 49.7)° 71326.51( 31.7)° #283.35( 27.6)
natural ? 1256.88(100.0)" 7 703.92( 56.0)° ° 681.97( 54.3)° ° 584.45( 46.5)° 7 475.00( 37.8)"
@, p, Y, 0

a, b, ¢, d
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means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.
means in a column followed by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.
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Table 6. Changes of potassium contents in sea mustards by cooking methods
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Sample Cooking methods
Drying Soaking Boiling Sautéing, Boiling Vinegaring
culred A ® 634.43(100.0)° “184.98( 29.2)° “175.92( 27.7¢° “170.83( 26.9)° “303.66( 47.9)°
cultured B “ 971.70(100.0)° “#289.38( 29.8)" 240.09( 24.8) #7222.99( 23.0)" #399.91( 41.2)°
cultured C “ 871.54(100.0)° “410.37( 47.1° “245.08( 28.1)° “189.48( 21.7)" “F327.06( 37.5)"°
natural # 7677.26(100.0)° 7 3642.82( 47.5)° 7 610.16( 8.0 7265.03( 3.5)° 771833 9.4)°

e, fd,7
a b, ¢ d

=22 7383 A A 18A A 135(2002)

means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.
means in a column followed by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.
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Table 7. Changes of sodium contents in sea mustards by cooking methods

MgFe 4= 9

 EECIEE] 107

mg/100g d.w.(% over drying)

Sample Cooking methods
Drying Soaking Boiling Sautéing, Boiling Vinegaring
cultured A * 8736.44(100.0)° 7 4601.45( 52.7)° P2292.71( 26.2)° " 1186.62( 13.6)" “ 1800.57( 20.6)™
cultured B P 11214.33(100.0)° 75214.47( 46.5)° 72440.78( 21.8°  “122623( 10.9) *71903.52( 17.0)"
cultured C * 8343.92(100.0)° #5200.39( 62.3)° #2082.17( 25.0°  “1074.93( 12.9)° #2398.94( 28.8)°
natural * 8271.51(100.0)° 3796.17( 45.9)° *1354.26( 16.4)° *926.56( 11.2)" * ¥ 1901.21( 23.0)°

“* ¥ means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.
&b e d e means in a column followed by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.

Table 8. Changes of phosphorus contents in sea mustards by cooking methods

mg/100g d.w.(% over drying)

Sample Cooking methods
Drying Soaking Boiling Sautding, Boiling Vinegaring
cultured A “321.01(100.0)° “217.49( 67.8)° “204.17( 63.6)° “161.97( 50.5) 7153.48( 47.8)°
culiured B ? 363.66(100.0)° *244.35( 67.2)" “210.13( 57.8)° “173.77( 47.8)° “#137.51( 37.8)°
cultured C # 356.41(100.0)° ¢ 231.07( 64.8)° “205.74( 57.7)% “178.10( 50.0)° “129.63( 36.4)°
natural ? 384.14(100.0)° “203.72( 53.0)° *212.08( 48.6)° “ 186.56( 55.2)" #152.50( 39.7)"

“* 7 means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.
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Table 9. Change of CafP ratio in sea mustards by
cooking methods

CafP by cooking methods

Sample . . s Sautding, _ . :
Drying Soaking Boiling Boiling Vinegaring

cultured A 257 265 2.81 3.04 2.26

cultured B 1.88 1.86 2.14 220 1.01

cultured C 238 272 3.05 243 1.51

natural 261 416 3.97 3.29 3.26
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