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Development of simultaneous analysis with in-SPE derivatization method for low
concentrated amino acid and organic acid and high concentrated sugar.

(AISTI Science Co.%, Wakayama prefecture 2, Dept Biotech, Grad Sch Eng, Osaka Univ.?)
OR.Sasano?, S.0saki?, M.Furuno?®, E.Fukusaki®

Short Abstract: When the peak of high concentrated sugar is appeared in the chromatogram, it is also
difficult to measure both low concentrated amino acids and organic acids. Therefore, by using in-SPE
derivatization method technology. At the first sample load, we kept the amino acid and organic acid in SPE
cartridge, and the second sample load, less than 1/20 sample amount load into the same SPE cartridge enable to
catch the sugar with in the same dynamic range. Thus, we have achieved to analyze for amino acid, organic acid
and sugar in simultaneously.

Keywords: Amino acid, Organic acid, Sugar, In-SPE derivatization
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PTV Injector
Insert Type
Injector Temp.

Auto Samplar
Syring
Injection Volume

GC
Inlet Mode
Vent
Splite Parge Flow
Flow Mode

Column
Oven Temp.

Trans. Line Temp.

MS
Ion Souce Temp.
MS Method

LVI-S250(AiSTI Science)
Spiral Insert
70°C(0.1min)-120°C/min-240°C-50°C/min-300°C(12min)

Agilent 7693
50uL
10pL

Agilent 7890B

Solvent Vent Mode
150mL/min, 70kPa, 0.06min
50mL/min, 3min

Constant Flow, 1.2ml/min

DB-5ms, 0.25mm i.d. X 30m, df;0.25um
60°C(2.5min)-20°C/min-310°C(1min)
280°C

Agilent 5977B
230°C
SCAN, m/z;70-500
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T2/ BEE KU EHEE 0.05nm ol/ul 50ul

#5485 0.2nm o l/uL 5ulL

No. t&h4% No. &4
ST-1 ST-2 ST-3 ST-4 Ave RSD &%) ST-1 ST-2 ST-3 ST-4 Ave RSD &)

1 Pyruvic acid-M 0-TM S 326,078 272,621 255,639 303,726 289576 10.9 26 Xylose-M 0-4TM S 1,829,954 1,697,406 1,884,760 1,854,972 /7,816,773 46
2 Oxalic acid-2TM S 228,791 247419 238,435 229875 236,130 3.7 27 Arabinose-M 0-4TM S 2,058,363 1,927,036 2,180,936 2,151,136 2079 368 55
3 Maleic acid-2TM S 2,101,596 2,201,338 2,189,384 2,277,568 27192472 33 28 Rham nose-M 0-4TM S 1,133,837 1,058,002 1,208,867 1,172,861 7,743392 5.7
4 Succinic acid-2TM S 1,545,773 1,811,758 1,531,092 1,741,508 7,657.533 8.5 29 Fucose-M 0-4TM S 915,640 846,252 950,447 926,120 909615 49
5 Fum aric acid-2TM S 1,736,037 1,888,235 1,729,101 1,903,735 7,814277 52 30 Fructosel-M 0-5TM' S 2,097,758 2,064,597 2,148,115 2,143,372 2113467 1.9
6 Malicacid-3TM S 652,172 715,041 633,750 696,375 674,335 5.6 31 Fructose2-M 0-5TM S 1,643,276 1,635,447 1,695,825 1,747,072 1,680405 3.1
7 Ketoglutaric acid-M -2TM S 1,743,632 1,766,843 1,692,053 1,836,823 7,759,838 34 32 M annose-M 0-5TM S 4,836,740 4,851,336 4,937,350 5,090,237 4928916 24
8 Tartaric acid-4TM S 1,373,960 1,441,944 1,313,024 1,419,340 7,387.067 41 33 Galactose-M 0-5TM S 3,865,132 3,869,771 3,920,023 3,996,825 3972938 1.6
9 Citricacid-4TM S 1,230,029 1,294,887 1,202,971 1,273,394 7,250,320 3.3 34 Glucose-M 0-5TM S 3,379,203 3,121,917 3,190,987 3,180,244 32718088 35
10 Alanine-2TM S 8,640,462 9,028,803 9,243,813 9,480,040 9,098,280 3.9 35 G lucopyranose-5TM S 548,010 654,027 630,117 691,119 630818 9.6
11 Valine-2TM S 1,643,565 1,598,273 1,795,816 1,983,400 7,755,264 99 36 Sucrose-8TM S 2,622,777 2,662,113 2,631,348 2,696,903 2653285 1.3
12 Leucine-2TM S 524,794 517,891 555,474 589,075 546,809 6.0 37 Lactosel-M 0-8TM S 3,725,973 3,468,644 3,464,426 3,533,066 3548027 35
13 Isoleucine-2TM S 2,145,613 2,184,722 2,256,030 2,403,115 2247370 5.0 38 Lactose2-8TM S 4,602,143 5,581,471 5,268,097 5,638,305 5272504 9.0
14 Proline-2TM S 5,966,070 5,815,625 6,337,728 6,947,649 6,266,768 8.0 39 M alosel-M 0-8TM S 4552,684 4,072,476 4,110,055 4,065,236 4,200,113 56
15 G lycine-3TM S 465546 464,208 486,616 491,786 477039 3.0 40 M altose2-8TM S 3,659,795 4,138,740 3,773,779 4,336,212 3977132 7.9
16 Serine-3TM S 6,733,940 6,765,371 7,090,181 7,561,905 7037849 55

17 Threonine-3TM S 1,638,309 1,692,383 1,725,648 1,806,406 7,715,687 4.1

18 Aspartic acid-3TM S 7,876,615 7,698,440 8,112,766 8,337,593 8,006,354 35

19 M ethionine-2TM S 401,614 403,554 416,804 439,198 475293 42

20 G lutam ic acid-3TM S 1,775,455 1,595572 1,826,798 1,865,958 7,765,946 6.8

21 Phenylalanine-2TM S 6,911,026 6,847,395 7,029,301 7,367,841 70388971 3.3

22 Tyrosine-2TM S 5,707,831 5,797,850 5,428,516 6,026,842 5,740,260 43

23 Lysine-4TM S 1,480,711 1,440,106 1,686,430 1,684,583 7,572958 8.3

24 Histidine-3TM S 138,428 132,212 152,731 157,374 745,186 8.1

25 Tyrosine-3TM S 371,747 362,896 416,279 423,004 393482 7.8
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Alanine-2TMS
Malic acid-3TMS
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No. (A HREO1—Z 10ul/ImL 4EHIR 1EET100uL  2EB5uL
PJ-1 PJ2 PJ3 PJ-4 PS5 PJ6 PJ7 Ave RSD G)

T Succnicacd 2TM S 53618 48219 53185 55224 50265 53066 51006 52224 4.7
2 Fum aric acid-2TM S 13489 11865 12,732 12,848 11,804 12087 13646 72639 5.9
3 Malic acid-3TM § 794415 724411 793269 803,023 722560 788,610 791,110 773914 45
4 Ketogltaric acid-M 0-21 10,287 0840 10415 10414 9592 10,145 10393 70,155 3.2
5 Tartaric acid-4TM S 9,313 8,245 8,340 8,706 7,902 8,655 8,584 8535 52
6 Citric acid-4TM S 1,966,814 1,935224 1,934789 1,938,684 1,909,637 1948231 1949949 7940475 0.9
7 Alanine-2TM S 2845774 2768258 2,657,313 2774700 2662174 2694419 2777270 2739987 2.6
8 Valine-2TM S 101,107 88,755 87413 92007 74199 87422 102797 90529  10.6
9 Leuche-2TM S 15,321 14916 12,936 14,241 12279 14520 14842 14757 19
10 Isoleucine-2TM S 63,155 50,295 53582 58315 47137 49470 57837 54256 106
11 Proline-2TM S 458,672 393806 425565 442178 347,122 412539 434530 476345 8.9
12 G lycine-3TM § 21,668 22,811 20153 23835 22879 21285 20946 21,940 5.9
13 Serine-3TM S 476,122 443964 407985 449604 381791 429997 474545 437715 1.8
14 Threonine-3TM S 78,341 78139 72,696 78255 70,169 74558 71714 75696 4.3
15 Aspartic acid-3TM S 4,686,933 4643713 4436285 4519353 4386816 4574875 4786882 4576408 3.1
16 G lutam ic acid-3TM S 4,736,619 43882719 4744648 4812985 4716805 4689354 4954272 4,791,057 2.0
17 Phenylalanine-2TM § 257,196 257,661 234500 255148 244192 261769 278415 255554 54
18 Tyrosine-2TM S 31487 35662 32902 37777 33518 39844 43109 36328 115
19 Fructosel-M 0-5TM'S 2,062,980 1994412 2042,655 1997.072 2,008,716 20033833 2,146394 2036580 2.1
20 Fructose2-M 0-5TM'S  1711,374 1647589 1673083 1,650,628 1,653,134 1,638,625 1689720 1666308 1.6
21 M annose-M 0-5TM S 51,091 49298 51429 49616 49484 49335 50989 50,777 1.9
22 G lucose-M 0-5TM S 2535728 2,186,072 2,194,972 2,152,255 2144596 2346947 2809710 2338617  10.1
23 G licopyranose-5TM $ 742,148 786,844 801,596 816,807 827,676 759322 625699 765727 9.0
24 Sucrose-8TM S 1847061 1,746,771 1,728064 1720861 1710034 1725824 1789754 1752624 2.8
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