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Validation of an analytical method for organic acids in urine
by solid phase dehydration derivatization using online SPE-GC system
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Table 1. Detected and Annotated peaks from Urine samples
HIE : GC-MS (RTFUw kit 50:1) Ui
GC-MS%FF \ ) (ri;) Q":':snst Metabolite name 1 > 3 Ave. RSD%
oeEly (n=3) _ (n=3)
R ~ 2207 147 Glycolic acid_2TMS 65,342 69,423 86,990 73,918 15.6
EAOSEAF 4.642 147  Oxalic acid_2TMS 26,835 27,427 31,619 28,627 9.1
5}1[[;55 2200(:(0_5 min)_lzs"c/min_zgooc 5.712 205 Glycerol_3TMS 21,719 22,060 22,135 21,971 1.0
N ; 5726 299  Phosphate_3TMS 2,583,535 2,596,388 2,591,583 2,590,502 0.3
THRE 3 mL/min 6.043 147  Succinic acid_2TMS 16,625 17,012 19,504 17,744 9.1
XTUw Kt 50:1 6.123 73 Glyceric acid_3TMS 10,344 11,616 14,659 12,206 18.2
GC&fE 6.215 117  (R,R)-2,3-DIOH-butyric acid_3TMS 4340 4,663 4,713 4,572 4.4
~ _ 6.28 117 (R,S)-2,3-DiOH-butyric acid_3TMS 6,548 6,474 6995 6,672 4.2
P2V DB-5ms UI, 0.25mm i.d. x 30m, df;0.25pm 6.519 147 Tartronic acid_3TMS 5816 6965 7,938 6907 15.4
HHE— R a>A> ~oJO— 6.691 103 3-Deoxytetronic acid_3TMS 6,235 5,978 6,832 6,348 6.9
S AR 1 mL/mi 7.523 73 Threonic acid_3TMS 37,962 37,871 41,321 39,051 5.0
~Z VLS mL/min 7.742 129 2-Hydroxyglutaric acid_3TMS 2,264 2,381 3,000 2,548 15.5
A-TVRE 80°C(1 min)-20°C/min-220°C-30°C/min-310°C(3 min) 8091 219  Tartaric acid_4TMS 2,455 2,644 2,685 2,595 4.7
Total 14 min 8.19 179 4-OH-benzeneacetic acid_2TMS 3,832 3,954 3,927, 3,904 1.6
MS%E#F 8.211 147 2-Deoxyribonic acid_4TMS 10,168 9,493 9,363 9,675 4.5
T e m 8.737 73 cis-Aconitic acid_3TMS 18971 19,469 20,135 19,525 3.0
NS2RIT7—SA2BE 290°C 8.806 217 alpha-Ketogluconic acid_5TMS 4,274 4,670 4,733 4,559 5.5
SAAERE 250°C 9.092 273 Citric acid_4TMS 250,536 247,990 269,106 255878 4.5
mET_ K 9.27 245  3-Deoxyhexonic acid_5TMS 44,338 44,432 45017 44,596 0.8
= Scan (m/z 70-470) 9.28 345 Quininic acid_5TMS 37,510 36,901 38,393 37,601 2.0
9.304 206 Hippuric acid_TMS 72,874 83451 91,738 82,688 11.4
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Table 2. Peak area of spiked compounds and these recovery rates

RT Quant Metabolite name Standard solution (0.01 mM in vial) Urine Spiked urine (0.01 mM in vial) Recov.
(min)  mass 1 2 3 4 5 6 7 (ﬁ‘f}) ?:5;/; 1 2 3 (ﬁ‘fs') 1 2 3 4 5 6 (ﬁ\;es.) ?::D;/; (%)
4.755 219 3-OH-propanoic acid_2TMS 5741 4,918 5,181 4,677 5,634 5283 4,713 5164 8.2 635 551 718 635 5,118 4,943 5,587 4,775 5,695 5909 5338 8.5 91
4.877 191 3-OH-Butyric acid_2TMS 43,683 43,636 48,393 42,089 52,672 48,149 41,517| 45,734 9.0 2,965 2,703 3,101] 2,923 44,957 40,253 48,520 41,584 55,189 59,498 48,333 15.9 99
5.299 147 Methylmalonic acid_2TMS 185,489 179,287 176,565 158,482 187,650 171,943 167,847/ 175,323 5.8 1,990 1,443 1,304 1,579 203,090 182,843 200,616 174,325 195,054 207,241/ 193,861 6.6 110
5.788 147 Ethylmalonic acid_2TMS 168,240 145,107 157,968 138,629 172,852 156,418 150,284, 155,643 7.8 3,534 3,558 3,537 3,543188,453 176,591 184,709 163,389 183,098 193,889 181,688 5.9 114
6.297 245 Fumaric acid_2TMS 113,255 96,838 110,286 97,880 121,117 111,755 103,835/107,852 8.1 876 669 707 751/134,646 129,050 132,942 117,551 129,343 137,906 130,240 5.4 120
6.678 147  Glutaric acid_2TMS 84,383 74,537 82,627 75,487 94,639 88,981 80,549 83,029 8.6 4,723 4,421 4,754 4,633/102,799 99,197 105,465 95,658 101,802 112,543/102,911 5.6 118
7.341 73 Adipic acid_2TMS 50,653 46,470 50,805 48,180 59,242 56,860 50,977/ 51,884 8.8 2,665 2,842 9,426/ 4,978 69,539 68,196 70,187 63,632 67,048 75,086 68,948 5.5 123
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