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１．［ 目 的 ］

２．［多変量解析（主成分分析）とは］

３．［色々なケースを解析する］

４．［ ま と め ］
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複数の要因が変動する様な場合の各ケー

スにおいて、多くの情報をまとめて、その

傾向を見る。複雑な状況を分かりやすくす

る事に挑戦し、応用の可能性について考え

る。

主に、多変量解析の中の主成分分析とい

う手法を用いて、多くの変動要因を、より

少ない指標に要約して類似性等の傾向をつ

かむ。
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別添資料のとおり。
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＜本来の理化学分析の解析＞

○生薬分析 （トウキの成分分析）

＜理解を深めるための解析＞

○野球分析 （各チームの野手の打撃分

析）

＜工程管理等への応用の試み＞

○苦情分析 （クレーム発生についての分

析）

○品目分析 （生産額や製造工程の分析）
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図１ 前処理方法 図２ 試験条件
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試験条件１では、糖類、アミノ酸類及び有

機酸類等について、１４１成分、試験条件

２では、２２７成分のデータを得た
※１

。

※１ 試験条件１、試験条件２とも、ライブラリー（ＭＳスペ

クトルと保持指標）との比較による成分の同定であり、標準物

質との比較による同定は行っていない。
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試料のグループ分けを行い、それぞれの成

分のピーク面積比についてＯＰＬＳ－ＤＡ

法により解析し、Ｓ－Ｐｌｏｔで寄与成分

を選抜した。
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トータルイオンクロマトグラム （試験条件１）
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化合物名 保持時間 保持指標 質量 化合物名
Boric acid-3TMS 6.729 982 263.0 Rhamnose-meto-4TMS(2)

2-Aminoethanol-2TMS 7.576 1025 102.1 Glutaconic acid-3TMS(2)

Pyruvic acid-meto-TMS 7.926 1043 174.0 Fucose-meto-4TMS(1)

Trichloroacetic acid-TMS 8.159 1055 193.0 Putrescine-4TMS

Lactic acid-2TMS 8.198 1057 219.0 Fucose-meto-4TMS(2)

Caproic acid-TMS 8.392 1067 173.0 Mannose-5TMS(1)

Glycolic acid-2TMS 8.451 1070 205.0 3-Methoxy-4-hydroxybenzoic acid-2TMS

Pyruvic acid-2TMS 8.800 1088 217.0 Glycerol 3-phosphate-4TMS

Alanine-2TMS 9.087 1103 190.0 Xylose-4TMS(2)

3-Hydroxypropionic acid-2TMS 9.780 1142 219.0 Glutamine-3TMS 

3-Hydroxybutyric acid-2TMS 10.082 1159 233.0 Azelaic acid-2TMS

3-Hydroxyisobutyric acid-2TMS 10.117 1161 233.0 2-Deoxy-glucose-meto-4TMS

Malonic acid-2TMS 10.875 1204 233.0 2-Deoxy-glucose-4TMS(2)

Glyceraldehyde-meto-2TMS(1) 10.940 1208 160.1 Shikimic acid-4TMS

3-Aminoisobutyric acid-2TMS 10.988 1211 218.0 2-Aminopimelic acid-3TMS

Methylmalonic acid-2TMS 11.069 1216 247.0 Galactose-5TMS(1)

Valine-2TMS 11.133 1220 218.0 Fructose-5TMS(1)

Glyceraldehyde-meto-2TMS(2) 11.150 1221 160.1 Arginine-3TMS

Dihydroxyacetone-2TMS 11.166 1222 189.0 Ornithine-4TMS

Urea-2TMS 11.408 1237 189.0 Psicose-5TMS(2)

4-Hydroxybutyric acid-2TMS 11.424 1238 233.0 Citric acid-4TMS

Benzoic acid-TMS 11.634 1251 179.0 Isocitric acid-4TMS

Octanoic acid-TMS 11.812 1262 201.0 Fructose-5TMS(2)

2-Aminoethanol-3TMS 11.990 1273 174.1 Glucuronic acid lactone-3TMS(1)

Leucine-2TMS 12.054 1277 232.0 Psicose-5TMS(1)

Glycerol-3TMS 12.070 1278 218.0 Tagatose-5TMS(1)

Acetylglycine-TMS 12.086 1279 174.0 Myristic acid-TMS

Phosphoric acid-3TMS 12.086 1279 314.0 Glucuronic acid lactone-3TMS(2)

allo-Isoleucine-2TMS 12.426 1300 232.0 Galactose-5TMS(2)

Isoleucine-2TMS 12.426 1300 232.0 Mannose-5TMS(2)

4-Aminobutyric acid-2TMS 12.455 1302 232.2 Allose-5TMS

Proline-2TMS 12.514 1306 216.0 Psicose-5TMS(3)

Maleic acid-2TMS 12.514 1306 245.0 1,5-Anhydro-glucitol-4TMS

2-Octenoic acid-TMS 12.618 1313 199.0 Tagatose-meto-5TMS(1)

Succinic acid-2TMS 12.618 1313 247.0 Psicose-meto-5TMS(1)

Glycine-3TMS 12.662 1316 248.1 Sorbose-5TMS

Catechol-2TMS 12.824 1327 254.1 Sebacic acid-2TMS

Methylsuccinic acid-TMS 12.824 1327 261.0 Tagatose-5TMS(3)

Glyceric acid-3TMS 13.001 1339 292.0 Psicose-meto-5TMS(2)

Fumaric acid-2TMS 13.090 1345 245.0 Tagatose-meto-5TMS(2)

Uracil-2TMS 13.105 1346 255.0 Sorbose-meto-5TMS(1)

Citraconic acid-2TMS 13.238 1355 259.0 Fructose-meto-5TMS(1)

Propionylglycine-TMS 13.297 1359 188.0 Galactosamine-5TMS(1)

Serine-3TMS 13.415 1367 306.0 Sorbose-meto-5TMS(2)

Isobutyrylglycine-TMS 13.784 1392 202.0 5-Dehydroquinic acid-meto-4TMS

Threonine-3TMS 13.843 1396 291.0 Allose-meto-5TMS(1)

5-Aminovaleric acid-2TMS 13.902 1400 156.1 Fructose-meto-5TMS(2)

3-Aminopropanoic acid-3TMS 14.394 1436 290.1 Tagatose-5TMS(4)

Decanoic acid-TMS 14.682 1457 229.0 4-Hydroxyphenyllactic acid-3TMS

Homoserine-3TMS 14.695 1458 292.1 Mannose-meto-5TMS(1)

Erythrulose-meto-3TMS(1) 14.983 1479 172.1 Tagatose-5TMS(5)

Isovalerylglycine-TMS 15.092 1487 216.0 Glucose-5TMS(1)

Erythrulose-meto-3TMS(2) 15.119 1489 262.1 Psicose-5TMS(4)

Malic acid-3TMS 15.215 1496 233.0 Galactose-meto-5TMS(1)

Threitol-4TMS 15.423 1512 307.1 Glucose-meto-5TMS(1)

N-Acetylserine-2TMS 15.436 1513 261.1 Allose-meto-5TMS(2)

Isovalerylglycine-2TMS 15.500 1518 288.0 Mannose-meto-5TMS(2)

meso-Erythritol-4TMS 15.538 1521 307.0 Lysine-4TMS

Aspartic acid-3TMS 15.640 1529 334.0 Histidine-3TMS 

Methionine-2TMS 15.653 1530 293.0 5-Dehydroquinic acid-5TMS

5-Oxoproline-2TMS 15.704 1534 258.0 Glucosamine-5TMS(1)

Thiodiglycolic acid-2TMS 15.742 1537 294.0 Galactose-meto-5TMS(2)

4-Hydroxyproline-3TMS 15.755 1538 332.0 Coniferyl alcohol-2TMS

4-Aminobutyric acid-3TMS 15.793 1541 304.1 Glucose-meto-5TMS(2)

Pyrogallol-3TMS 16.022 1559 342.1 Coniferyl aldehyde-meto-TMS(1)

Cysteine-3TMS 16.137 1568 218.1 Tyrosine-3TMS 

3-Hydroxybenzoic acid-2TMS 16.188 1572 282.0 Coniferyl aldehyde-meto-TMS(2)

Threonic acid-4TMS 16.214 1574 292.2 Mannitol-6TMS

2-Hydroxyglutaric acid-3TMS 16.328 1583 349.0 Glucuronic acid-meto-5TMS(1)

2-Isopropylmalic acid-3TMS 16.456 1593 349.1 Ascorbic acid-4TMS 

Pimelic acid-2TMS 16.605 1605 289.0 Glucosamine-5TMS(2)

2-Ketoglutaric acid-3TMS 16.689 1612 347.1 Sorbitol-6TMS

3-Hydroxy-3-methylglutaric acid-3TMS 16.701 1613 363.0 Galactitol-6TMS

Hypotaurine-3TMS 16.749 1617 188.1 Galacturonic acid-meto-5TMS(1)

3-Aminoglutaric acid-3TMS 16.796 1621 348.1 Tryptamine-2TMS

Ornithine-3TMS 16.832 1624 348.1 Indol-3-acetic acid-2TMS

Lyxose-4TMS(1) 16.832 1624 217.1 Galacturonic acid-5TMS(1)

Cadaverine-3TMS 16.880 1628 174.1 Galactosamine-5TMS(2)

Arabinose-4TMS(1) 16.952 1634 217.1 Glucuronic acid-meto-5TMS(2)

4-Hydroxybenzoic acid-2TMS 16.976 1636 282.0 Glucuronic acid-5TMS(1)

Phenylalanine-2TMS 17.048 1642 218.0 N-Acetyl-Ornithine-4TMS

Asparagine-4TMS 17.096 1646 303.1 Galacturonic acid-meto-5TMS(2)

Rhamnose-4TMS(1) 17.096 1646 204.1 Glucose-5TMS(2)

Tartaric acid-4TMS 17.192 1654 292.0 Inositol-6TMS(1)

Hexanoylglycine-2TMS 17.204 1655 302.0 Gluconic acid-6TMS

Ribose-4TMS(1) 17.228 1657 217.1 Glucuronic acid-5TMS(2)

Ribose-4TMS(2) 17.336 1666 217.1 Palmitic acid-TMS

Arabinose-4TMS(2) 17.348 1667 217.1 Glucaric acid-6TMS

Lyxose-meto-4TMS(1) 17.395 1671 307.0 Galacturonic acid-5TMS(2)

Ribose-4TMS(3) 17.419 1673 217.1 3-Hydroxysebacic acid -3TMS

Threo-b-hydroxyaspartic acid-4TMS 17.431 1674 292.1 N-Acetylmannosamine-meto-4TMS

Lyxose-4TMS(2) 17.443 1675 217.1 Inositol-6TMS(2)

Xylose-meto-4TMS 17.455 1676 307.1 3,6-Epoxydodecanedioic acid-2TMS

Homocysteine-3TMS 17.467 1677 234.1 Linoleic acid-TMS

Lyxose-meto-4TMS(2) 17.515 1681 307.0 Oleic acid-TMS

Asparagine-3TMS 17.527 1682 348.0 Elaidic acid-TMS

2-Hydroxyadipic acid-3TMS 17.539 1683 363.0 Stearic acid-TMS

Arabinose-meto-4TMS 17.539 1683 307.1 Tryptophan-3TMS 

Ribose-4TMS(4) 17.635 1691 217.1 Fructose 1-phosphate-meto-6TMS(1)

Fucose-4TMS(1) 17.683 1695 217.1 Fructose 1-phosphate-meto-6TMS(2)

Ribulose-meto-4TMS 17.707 1697 263.1 Inosine-4TMS

Ribose-meto-4TMS 17.719 1698 307.1 Adenosine-4TMS

Xylulose-meto-4TMS 17.719 1698 263.2 Sucrose-8TMS

Ribulose-4TMS 17.765 1702 306.1 Lactose-meto-8TMS(1)

Rhamnose-4TMS(2) 17.958 1719 204.1 Lactose-meto-8TMS(2)

2-Ketoadipic acid-oxime-3TMS 18.015 1724 302.0 Guanosine-5TMS

1,6-Anhydroglucose-3TMS 18.026 1725 333.1 Trehalose-8TMS

Xylose-4TMS(1) 18.105 1732 217.1 Maltose-meto-8TMS(1)

Xylitol-5TMS 18.105 1732 307.1 Lactitol-9TMS

Fucose-4TMS(2) 18.173 1738 217.1 Maltose-meto-8TMS(2)

Rhamnose-meto-4TMS(1) 18.230 1743 277.1 Maltitol-9TMS

Arabitol-5TMS 18.241 1744 319.1 Isomaltose-meto-8TMS(1)

Glutamine-4TMS 18.298 1749 227.1 Isomaltose-meto-8TMS(2)

Ribitol-5TMS 18.309 1750 319.1 

Isoleucine-2TMS 

4-Aminobutyric acid-2TMS

Proline-2TMS 

Maleic acid-2TMS

2-Octenoic acid-TMS
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大深当帰５９個体及び北海当帰１２個体
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大深当帰５９個体及び北海当帰１２個体

Var ID 

(Primary)
M2.p[1]

M2.p(corr)

[1]

4-Aminobutyric 

acid
-0.442447 -0.569968

Leucine -0.212369 -0.502964
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