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Different Cooking Methods
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Abstract

The purpose of this study was to investigate the differences in vitamin C and mineral contents in perilla leaves as
a result of different cooking methods. The results are summarized as follows. In cutting up the perilla leaves, the
vitamin C content decreased by 40% with no significant difference made to the mineral content. Steaming was more
effective in retaining vitamin C compared to blanching. With increasing treatment times, decreasing amounts of
vitamin C remained. There was no significant change in mineral contents except for potassium. In the case of
treating with vinegar or lemon juice, more vitamin C remained than when not treated, and there was little influence
on the mineral contents. In the solubilization effect of calcium seasoned with acid, rice vinegar was most effective
followed by lemon juice, apple juice, brown rice vinegar, then persimmon vinegar. There was a little or almost no
vitamin C remaining in Kkkaennip kimchi. In terms of storing time, raw seasoned kkaennip kimchi had higher
mineral contents than blanched or steamed kkaennip kimchis.
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Table 1. A seasoning of home-made kkaennip(perilla
leaves) kimchi
Heating method
Raw(Not heating)
Blanching(Boiling)
Blanching(Steaming)

Seasoning

Soy sauce(1C), Sugar(1/2C),
Red pepper(1/4C), Garlic(1/4C)

Table 2. A seasoning of market kkaennip(perilla leaves)
kimchi
Group Seasoning,
Anchovy sauce, Salted and fermented anchovy, Red
pepper, Garlic, Sugar, Sesame
Starch syrup, Red pepper, Sugar, Salted and
b fermented anchovy, Solution of table salt,
L-glutamic acid
Salted and fermented anchovy, Soy sauce, Starch
syrup, Red pepper, Garlic, Ginger

a

Soy sauce, Fermented hot pepper soybean sauce,
d  Sesame, Garlic, Sugar, Vinegar, Corn oil,
L-glutamic acid
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Table 3. Ascorbic acid contents in whole and cut perilla

leaves mg %(fw)
Group TAA AsA DHA

Whole 95.021+649 8.6812.17 86.341+8.66

Cut 57.01+332 6.05-221 50.96+3.96
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Table 5. Ascorbic acid contents by cooking method
mg%(fw.)

Cooking  Cooking
method  time(min.)
0 95.02+0.52 8.68+2.17 86.348.66
0.3 69.99+1.84 245096 67.5410.88

TAA AsA DHA

B(lba(';cli;mg 5585008 0361029 55.49+0.01
Water)g 2527+0.14 11414009 13.86+0.06
20.88+0,51 1599+123 4.89+174
Blanching 03 71997017 0184006 7L41+0.11
1 66174062 688059 59.29--0.03

(steam)

3 58.72+0.05 33.30+0.55 25.42+0.01
5 55.01=0.65 40.52+0.89 14.49+0.25

TAA ; Total ascorbic acid
DHA ; Dehydroascorbic acid

AsA ; Ascorbic acid

TAA ; Total ascorbic acid AsA ; Ascorbic acid
DHA ; Dehydroascorbic acid

Table 4. Mineral contents of whole and cut perilla leaves mg % (fw)
Group Ca P Na K Mg
Whole 308.8¢ +-6.01 65.07+1.14 2.17£0.20 63.75:4.89 32428 +35.11 90.36+1.68

Cut 293.81+7.56 64.01+1.01 2.06%+0.13 60.68 =2.80 315.59+14.98 89.11 +345
Sz s A)197) A 25 (2003) - 176 -
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Table 6. Mineral contents by cooking method

mg%(fw.)

Cooking  Cooking time

method (min.) Ca

P

Fe

Na

K

Mg

0 308.80*6.01

65.0771.14

2.17+0.20

63.75+4.89

32428 135.11

90.36 +1.68

0.5 306.54+11.54
20825+ 1.60
305.05* 1.54
28845* 1.34

Blanching
(boiling
water)

W =

71.50+0.35
63.85+0.38
65.340.95
63.090.39

1.80%0.20
1.75+0.10
1.72+0.06
1.68:0.19

53.74£4.87
4526+9.25
27.64 £8.37
37.0116.98

314.77 £ 3603
294.78 +68.80
255.4636.18
248.28 7 18.82

80.61 +2.65
68.89+1.44
61.04+1.23
58.22+0.80

0.5 305.33+ 4.08

Blanching 1 303.93+ 0.95
(Steam) 3 299.79+ 4.23
5 300.84 + 6.37

81.80+0.73
82.65+0.55
78.70+0.51
74.44+1.58

2.44+10.10
2411024
2.03+0.11
1.92+0.10

57.00+4.25
45.18+6.30
44.02+5.57
49.60 +2.44

3229613631
318.31+34.21
300.36+54.30
298.90+43.57

91.73%£3.91
90.72:£2.32
86.9210.91
83.48+£3.07

Table 7. Ascorbic acid contents of kkaenip(perilla leaves) seasoned by vinegar and lemon juice

mg %(fw)

Group

TAA

AsA

DHA

cutted perilla leaves only

cutted perilla leavestbrown rice vinegar
cutted perilla leaves+persimmon vinegar
cutted perilla leaves+apple vinegar
cutted perilla levaes+rice vinegar

cutted perilla leaves+lemon juice

57.01+3.32
64.57+0.34
68.50+0.32
61.68 +0.01
61.27+0.42
78.20+1.10

6.05+221
347+0.07
8.28%70.91
4.71£0.30
4.22+0.06
32.02+0.74

50.96+3.96
61.11+0.41
60.23+1.23
57.26+0.01
57.05+0.36
46.18 +0.36

TAA ; Total ascorbic acid AsA

; Ascorbic acid

DHA ; Dechydroascorbic acid

Table 8. Mineral contents according to seasoned by vinegar and lemon juice

mg%(fw)

Group

Ca

P

Fe

K

Mg

cutted perilla leaves only

cutted perilla leaves+brown rice vinegar
cutted perilla leaves+persimmon vinegar
cutted perilla leaves+apple vinegar
cutted perilla levaes+rice vinegar

cutted perilla leaves+lemon juice

29581 +7.65
288.8410.48
280.63-4.30
288.01+0.76
269.58 +4.80
287.13+4.20

5401 +101
49.38 +0.52
50.01+0.27
51.56+1.19
53.08 +1.31
49.49+0.31

1.66+0.13
1.70t0.03
1.56*0.14
1.79+0.01
1.73+0.09
1.63+0.11

4463280
24.08 +0.89
18.514.40
18.73+1.29
19.98 +5.72
13.80+0.11

365.59 11498
395.00+23.70
373.18+23.56
397.64 +43.52
343,98 +20.22
423.20+20.75

79.113.45
83.99+1.03
86.5710.70
84.98 +2.01
84.65+0.15
86.43+0.14
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Table 10. Contents of Ca compounds of perilla leaves by vinegar and lemon juice mg%(fw.)
Fraction Group
No. a b c d e f
F-1 82.49 178.68 172.88 175.72 204.72 184.20
F-1I 90.7:3 52.93 43.52 39.76 2424 37.62
Ca F-II 22.69 5.52 18.08 14.21 1.76 10.30
F-1V 60.01 4.50 15.86 4.64 5.77 7.28
Residues 2.17 0.48 1.82 1.34 0.97 2.40
Total 258.11 242.12 252.12 235.67 237.46 241.80
a : cutted perilla leaves only, b : cutted perilla leaves+brown rice vinegar, c : cutted perilla leaves+persimmon vinegar
d : cutted perilla leaves+apple vinegar, e : cutted perilla leaves+rice vinegar, f : cutted perilla leaves+lemon juice
F-I : Ca soluble in water F-II : Ca soluble in sodium chloride

F-IT : Ca soluble in 2% acetic acid

F-IV : Ca soluble in 5% hydrochloric acid

Table 11. Mineral contents in home-made kkaennip(perilla leaves) kimchi (mg%, fw.)
(I:n":[f:f Sg;ge Ca P Fe Na K Mg
1 1525.63+34.63 69.131+2.57 2.35+0.08 1734.61 +57.68 456.39+10.48 64.03 +0.22
Raw 5 1491.50+ 14.80 66.54+0.91 2.36+0.25 168498 +32.06  402.48+17.72 64.644.64
10 1432.01+17.11 61.32+1.07 233+0.14  20109320.64  397.66+14.70 63.60%6.75
Seasoning 1 1766.12 +19.57 76.41+1.01 2.13+0.42 1720.49 +24.58 397.87t+ 837 68.69 +3.26
after 5 1490.46+ 14,91 70.55+0.59 1.78 +0.04 1656.23:46.89  373.98+17.45 60.72+2.97
blanching 10 1435.75+40.82 64.99+0.47 1.77+0.03 173024 +62.60  397.03+ 0.90 56.48+4.11
Seasoning 1 1875.24 +34.05 71.651+2.69 2.55+0.02 1534.32+20.79  449.81+ 8.88 68.86 +0.43
after 5 1486.84 £66.43 66.27+0.30 2.44+0.37 1621.53£21.59 42924+ 7.01 6320 1.95
steaming 10 1428.80+37.16 63.31+0.94 1.89+0.50 19333112844  447.61+19.31 62.83 12,52
FhZ 2| 7at s # A 19F. A235(2003) - 178 -
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Table 12. Mineral contents in market kkaennip(perilla leaves) kimchi mg%(fw.)
Group Ca P Fe Na K Mg

a 114458 +50.44 32.04 +1.48 1.91+0.27 1286.78 +86.01 252.13+6.61 52,66+ 1.57

b 1107.631t45.42 13.03+0.86 3.16+0.03 1577.75 + 69.68 125.18 +3.41 27511024

c 1293.80+27.92 50.81+1.78 1.93+0.57 1803.05+29.28 431.80+9.91 75.71+t1.93

d 2483.29+45.33 27.25+1.94 5.11 7031 1451.13+54.84 184.20+1.64 23.88+2.18
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