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Changes in Vitamin U and Amino Acid Levels
of Korean Chinese Cabbages during Kimchi Fermentation
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Abstract

Vitamin U(S-methylmethionin) levels were affected by cultivars, portion and storage times in Kimchi made from
Korean Chinese cabbages. From this study, the outward parts contained high levels of vitamin U in two cultivars
of Winter Pride and 55 days. Vitamin U levels in Kimchi during storage were increased during fermentation at
4. Leaf parts were 1.1-5.2 times higher in vitamin U levels than midribs in both cultivars. The levels of vitamin
U were shown highest in outward leaf parts of 55 days cultivars. Like vitamin U, free amino acid also showed
much higher levels in leaves. Levels of amino acids showed similady changing pattems at different parts and cultivars
of Korean Chinese cabbages in Kimchi. Threonine, alanine and proline appeared relatively abundant amino acids
in most parts of sample. Moreover, methionine as a precursor of vitamin U has been reported that leaf parts contained
the higher levels than midrib parts. But methionine was shown most core leaf parts. Methionine as a precursor
of vitamin U, may not play a role in an increase of vitamin U of Korean Chinese cabbages in Kimchi.
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1-2 g of freeze dried sample

50 mL of 80% ethanol

100 pL of 100 pmol Norvaline(internal standard)
Stand at room temperature of 3 hr

Filter and mess up to 100 mL of volumne

100 mL of 80% ethanol soluble fraction

10 mL of 80% ethanol soluble fraction

¢ Condense using a rotary evaporator at 35°C
Dried sample
Add 10 mL of 2 N sodum citrate
Buffer solution(pH 2 2)

5 of buffer solution

Sep-pak Ci3 cartridge(Waters, Masschusetts,
USA) with 045 pm pore size filter(13A, GL
Science, Tokyo, Japan)

Ca 2 mL of clean solution for analysis

Fig 1. Procedure of sample preparation for vitamin U and amino
acids.
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Fig. 2. Changes in soluble sugar levels during storage of Kimchi

stored at 4.
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Fig. 3. Vitamin U content in Kimchi made from different parts of
Chinese cabbages.
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Table 1. Levels of various amino acids in core parts of Korean Chinese cabbage of during different Kimchi storage times

Part of Chinese cabbage

umol/100g fresh wt
Amino zcid Core leaves Core midribs
1 weeks 2 weeks 3 weeks 4 weeks 1 weeks 2 weeks 3 weeks 4 weeks
Winter Pride cultivar
L-Alanine 1098 73 82931 106592 1112.12 131281 119004 1044.55 1254 43
L-Argmine 23554 13922 8071 4949 135.63 103 19 64.59 6184
L-Aspartic acid 120.03 9021 130.44 13547 8778 64.09 10347 12221
L-Glutamic acid 50471 363.65 48374 44677 298.58 283 56 34899 390.12
Glycine 81.77 7514 113.32 13867 12562 11596 11307 148.15
L-Histidine 88.65 8067 105.86 108 71 977 118.63 10175 119.64
L-Proline 1080 72 1038 9 121088 1115.15 1070 59 991.31 993.63 948 71
L-Serne 22479 18129 244 66 23202 23665 22363 21274 23923
L-Threommne 101198 89008 121126 129908 1581 14 141475 124520 1315.02
55 days cultivar
L-Alamne 90617 713.42 101544 750.50 155201 83412 1075.44 1497.57
L-Argimne 21504 10762 58.59 3453 106.82 6009 46.81 6237
L-Aspartic acd 1201 93 56 11935 98.33 8308 8363 10520 17342
L-Glutamuc acid 472,65 39711 498.52 391.42 38673 32720 43730 683.61
Glycie 9750 9650 150.54 12128 18653 11870 144 88 22319
L-Histidine 7568 61.61 9125 70 64 81.65 5880 88.06 13367
L-Proline 962 46 78166 991.40 81826 844 55 72474 749 14 1230 85
L-Serine 289.57 240 58 31473 25257 36747 26743 298 23 463.90
L-Threonine 1205.05 93279 148907 116278 1555.81 131983 1235 10 2006.45

Table 2. Levels of various amino acids in _middle leaf parts of Korean Chinese cabbage of during different Kimchi storage times

Part of Chinese cabbage

umol/100g fresh wt
Amino acd Middle leaves Middle midnbs
1 weeks 2 weeks 3 weeks 4 weeks 1 weeks 2 weeks 3 weeks 4 weeks
Winter Prde cultivar
L-Alanine 738 14 67762 67855 772.38 78477 72593 73402 847 80
L-Arginine 19303 149.68 59.21 3897 13508 13859 11653 7206
L-Aspartic acid 116 14 11731 12583 11910 8015 90.73 108.37 105 57
L-Glutamic acid 448.80 400 82 42533 45211 34355 33840 40613 429.18
Glycine 5274 5941 69.31 87.13 82.54 241 7699 9055
L-Hisudine 54.87 5942 60 66 6118 5234 5727 60.52 60 69
L-Proline 721.60 856 65 75749 665 19 705 68 73058 81101 632.70
L-Serine 182.46 20619 18699 20621 17210 20971 208.62 204 95
L-Threonine 91735 982.31 1034.59 1214.80 131153 143765 1356 80 122708
55 days cultivar
L-Alanmne 966.64 549.80 1016 94 699 06 1218 90 65527 773.74 766.12
L-Argimine 22201 106 98 12003 5695 13915 109.32 10849 10891
L-Aspartic acid 149 35 103 66 167 66 12719 11149 89.48 8600 9495
L-Glutamic acid 52720 393 50 62069 473 10 427 14 35574 33224 39775
Glycine 7937 5733 8893 78 84 9526 6775 69.58 8236
L-Histidine 7150 4506 8082 5764 62.59 39.93 5147 5213
L-Proline 90337 583.25 786 16 59997 74728 57471 628.24 56871
L-Serine 264 51 136 56 21 17330 29913 169.83 16023 17338
L-Threonine 125891 76152 121495 112350 1532 54 131612 1142.50 119791
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Table 3. Levels of various amino acids in outward leaf parts of Korean Chinese cabbage of during different Kimchi storage times

Part of Chmese cabbage

. tmol/100g fresh wt.
amino acid Outward leaves Outward midribs
1 weeks 2 weeks 3 weeks 4 weeks 1 weeks 2 weeks 3 weeks 4 weeks
Winter Pride cultivar
L-Alanine 31415 307.61 30341 27595 12325 203.03 20909 25841
L-Arginine 155.78 46.52 12.45 2123 35.53 27N 273 1956
L-Aspartic acid 8579 nn 8264 78.75 40.17 44.44 44.61 7220
L-Glutamic acid 22923 33417 30231 28806 16471 179.49 197.13 164.08
Glycine 4604 4687 49.59 45.85 21.60 2911 21 418
L-Histidine 3691 40.74 44 86 4151 1359 17.94 2456 3214
L-Proline 21063 11756 18034 17580 7806 1225 108.22 141.61
L-Sermne 12981 11322 11805 10603 55.56 56.34 76.20 94 46
L-Threonine 20118 543.86 190.25 176 38 21742 26159 12445 141.95
55 days cultivar
L-Alanme 42526 27373 33533 47545 163.08 169.81 25235 27218
L-Arginme 120.78 1966 1268 1294 2566 1597 1982 1603
L-Aspartic acid 12222 8208 10325 14673 4074 4385 6697 76.25
L-Glutamic acid 36199 22464 327173 44837 189.98 154.19 252.35 266.15
Glycine 64 54 4647 6028 8388 2182 2806 4764 5205
L-Histidine 4167 3095 3991 4933 1231 159 2542 2607
L-Prolme 474.95 238.63 335.85 425.65 17092 17139 25468 23903
L-Serine 8761 7942 10749 13762 5187 5128 7112 7228
L-Threomne 126 19 14926 19116 248 18 21188 2757 13301 13514

Rabio of vitamin U and methionine

Fig. 4. Ratio of vitamin U and methionine in different parts of
Chinese cabbage Kimchi made from Winterpride and 55days
cultivars.
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