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1 Formic acid pKa = 3.7
2 Acetic acid pKa = 4.6
3 Propanoic acid pKa = 4.8
4 Butanoic acid pKa = 4.8
5 Pentanoic acid pKa = 4.8
6 Hexanoic acid pKa = 5.1
7 Heptanoic acid pKa = 5.1
8 Lactic acid pKa = 3.8

9 Octanoic acid pKa = 5.2
10 Maleic acid pKa = 3.1
11 Succinic acid pKa = 3.5
12 Fumaric acid pKa = 3.6
13 Malic acid pKa = 3.2
14 a-Ketoglutaric acid

15 Tartaricacid pKa = 2.7
16 Citric acid pKa = 3.0
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SPE-GC Interface SGI-M100 (AISTI Science)
SPE Cartridge Flash-ACX
Sampling Volume 50 pL

PTV Injector LVI-S250 (AISTI Science)
Insert Type Spiral Insert
Injector Temp. 220°C(0.5min)-50C/min-290°C(16min)
GC
Inlet Mode Split 1:50
Flow Mode Constant Flow, 1 ml/min
Pre-Column 0.25mmi.d. x 1m
Column Vf-5ms, 0.25mm i.d. x 30m, df;0.25um
Oven Temp. 100°C(2min)-10°C/min-220°C-30°C/min-310°C(4.7min)
Trans. Line Temp. 290°C
MS
MS Method SCAN, m/z;70-470
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SPE-GC Interface SGI-M100 (AISTI Science)
SPE Cartridge Flash-ACX
Sampling Volume 50 uL

PTV Injector LVI-S250 (AiSTI Science)
Insert Type Spiral Insert
Injector Temp. 150°C(0.5min)-25C/min-290°C(16min)
GC
Inlet Mode Split 1:20
Flow Mode Constant Flow, 1 ml/min
Pre-Column 0.25mmi.d. x Im
Column Vf-5ms, 0.25mm i.d. x 30m, df;0.25um
Oven Temp. 60°C(3min)-10°C/min-100°C-20°C/min-310°C(4min)
Trans. Line Temp. 290°C
MS
MS Method SCAN, m/z;70-470
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Fig. 2. The SCAN total ion chromatogram of standard solution using SPE-GC-MS system with

automated solid-phase derivatization method

* Concentration of amino acids and organic acids standard solution is 0.02nmol/pL

* Concentration of sugars standard solution is 0.2nmolL/pulL
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RT-— 04:00 05:00 0200 1000 1200 14:00 16:00
@ Lactic acid-2TMS ® Isoleucine-2TMS @ Serine-3TMS @® Glutamic acid-3TMS @ Tyrosine-3TMS
@ Alanine-2TMS @ Proline-2TMS ® Threonine-3TMS @ Phenylalanine-2TMS @ Gluconic acid-6TMS
® Valine-2TMS Glycine-3TMS ®@ Malic acid-3TMS Ornithine-4TMS
@ Leucine-2TMS © Succinic acid-2TMS Aspartic acid-3TMS @® Citric acid-4TMS

® Phosphoric acid-3TMS Glyceric acid-3TMS @ Pyroglutamic acid-2TMS @ Lysine-4TMS
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. Standard #BEBlank < RMEFE < RMFE+ST E]UNEE %
No. X%
ST B M A (A-M)/(ST-B)

1 Lactic acid-2TMS 2,641,331 2,044,267 14,805,790 11,895,241 -
2 Alanine-2TMS 2,526,424 84,451 4,971,432 6,847,093 17
6 Valine-2TMS 3,223,917 8,177 2,224,994 5,182,605 92
9 Leucine-2TMS 3,806,169 9,760 3,940,497 7,217,079 86
10 Isoleucine-2TMS 3,483,014 5,009 958,681 4,444,077 100
11 Proline-2TMS 3,349,273 6,613 3,008,108 5,928,827 87
12 Glycine-3TMS 2,822,020 38,903 3,192,716 5,175,424 71
14 Succinic acid-2TMS 5,442,569 51,260 607,407 6,159,930 103
15 Fumaric acid-2TMS 1,886,256 3,365 11,533 1,967,128 104
16 Serine-3TMS 1,763,290 19,550 1,451,277 3,032,036 91
17 Threonine-3TMS 584,437 2,454 484,176 957,064 81
18 Malic acid-3TMS 610,728 1,773 18,302 629,151 100
20 Aspartic acid-3TMS 2,929,674 5,116 784,543 3,822,406 104
21 Methionine-2TMS 321,403 1,578 77,627 321,294 76
22 4-Hydroxyproline-3TMS 2,400,683 122 54,733 1,997,473 81
23 GABA-3TMS 808,381 5,804 9,875 776,441 96
25 Threonic acid-4TMS 331,448 417 27,125 202,330 53
27 Glutamic acid-3TMS 2,350,172 2,555 3,437,586 6,150,075 116
28 Phenylalanine-2TMS 1,457,813 1,404 690,541 2,098,341 97
31 Putrescine-4TMS 4,356,542 1,610 9,512 4,597,459 105
33 Citric acid-4TMS 911,581 660 216,437 1,160,422 104
36 Lysine-4TMS 1,587,702 1,259 940,190 2,675,748 109
37 Histidine-3TMS 2,194,472 10,446 3,240,581 147
38 Tyrosine-3TMS 4,650,501 1,959 1,175,034 5,939,201 102
41  Tryptophan-3TMS 230,794 0 29,096 398,017 160
43 Cystine-4TMS 2,142,088 0 14,728 2,196,172 102
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No. g U1 Uz U3 U4 U5 Ave. RSD, %
1  Lactic acid-2TM5 14,649,068 15,089,600 13,841,394 15,639,688 14,608,578 14805 750 4.4 E_OEEE ('%E;EHE)
Alanine-ZTMS 5118,252 4,719,988 4,790,287 5/126,762 5101,868 4971457 4.0 DFERTI

6  Valine-2TMS 2,261,504 2125119 2,152,889 2,285,552 2,299,904 2224894 3.6

9  Leucine-2TMS 4,005,604 3,817,067 3,780,734 4,039,212 4,058,866 5940497 33 ANE(ICKDFEIEEL TLY
10 Isoleucine-2TMS 971,384 928,534 531,475 980,243 981,767 958,681 2.8 Ft A

11  Proline-2TMS 3,078,401 2,818,958 2,910,867 3,100,657 3,131,659 3008108 4.5

12 Glycine-3TMS 3,243,322 2,973,200 3,083,005 3,312,366 3,351,687 31892716 50

14 Succinic acid-2TMS 609,722 610,940 585,493 627,168 603,713 607,407 2.5

15 Fumaric acid-2TMS 11,626 11,149 10,691 11,947 12,254 11,533 5.4

16 Serine-3TMS 1,466,003 1,327,848 1,366,049 1,533,536 1,562,951 1451277 7.1

17 Threonine-3TMS 497,773 441,500 461,299 506,740 513,163 454,176 6.4

18 Malic acid-3TMS 19,076 18,062 17,173 18,728 18,470 18302 4.0

20 Aspartic acid-3TMS 745,837 821,214 711,854 825,260 818,549 784,543 6.7

21 Methionine-2TMS 71,255 66,983 76,059 92,589 80,950 irnezr  12.9

22 A-Hydroxyproline-3TMS 54,583 47,943 51,238 58,569 61,333 54,733 9.9

23 GABA-3TMS 10,265 8,742 9,675 10,265 10,430 8875 7.0

25 Threonic acid-4TMS 28,177 28,501 22,545 29,638 26,765 2rizs 102

27 Glutamic acid-3TMS 3,365,311 3,486,693 3,156,198 3,603,886 3,575,843 3437586 5.3

28 Phenylalanine-2TMS 682,545 669,938 666,324 718,207 715,692 690 541 3.6

31  Putrescine-4TMS 9,970 9,716 9,256 8,922 9,694 8512 4.4

33 Citric acid-4TM35 212,800 218,960 209,116 224 337 216,971 216,437 2.7

36  Lysine-4TMS 926,298 906,996 922,350 974,013 971,295 840,180 32

37 Histidine-3TMS 10,802 9,595 9,636 10,237 11,959 10,446 9.4

38  Tyrosine-3TMS 1,192,371 1,093,010 1,123,091 1,241,567 1,225,141 1175034 5.5

41  Tryptophan-3TMS 29,187 29,5591 28,393 29,027 29,282 28,096 1.5

43 Cystine-4TMS 15,113 14,209 13,349 15,634 15,333 14,728 6.4
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100@@ E%}L/ /ZE X 2@

Lactic acid 2TMS
Alanine 2TMS
Malonic acid 2TMS
Valine 2TMS
Benzoic Acid, TMS
Leucine 2TMS
Isoleucine 2TMS
Proline 2TMS
Maleic acid 2TMS
Glycine 3TMS
Succinic acid 2TMS
Serine 3TMS
Threonine 3TMS
Malic acid 2TMS
Methionine 2TMS
Aspartic acid 3TMS
Glutamic acid 3TMS
Phenylalanine 2TMS
Citric acid 4TMS
Lysine 4TMS
Tyrosine 3TMS
Palmitelaidic acid, TMS
Palmitic Acid, TMS
Cysteine 3TMS

RT
2.74
3.06
3.79
3.87
4.13
4.27
4.42
4.46
4.50
4.51
4.57
4.87
5.04
5.69
5.89
5.89
6.49
6.53
7.57
8.10
8.19
8.60
8.69
9.62

~ 7 ZME Lot.1 100[H]

average %RSD
1688847 5.0
587522 2.7
31366 3.8
237318 2.5
7221 8.7
469204 2.6
102421 2.4
309139 3.9
69701 4.1
294420 4.2
54141 2.0
185988 3.3
86354 3.3
1857 7.2
23333 11.8
101645 2.8
428765 5.8
102432 3.2
47365 4.0
71583 4.4
196160 3.5
26320 6.7
168891 4.2
5876 9.5

~ 7 ZME Lot.2 100[1]

average %RSD
1853041 6.2
740790 2.2
40091 3.8
298638 2.2
7318 8.5
590823 2.0
130129 2.2
407225 2.4
88390 4.0
370639 4.0
66357 2.1
233449 3.8
107792 3.9
2407 6.7
32971 9.8
128257 6.2
552463 6.5
132811 2.7
59399 5.5
95368 5.6
248644 4.6
25599 6.5
169496 4.2
9146 8.4

N XAME Lot.17Z2100[0]
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== | actic acid 2TMS
=\/aline 2TMS

= Proline 2TMS

== Succinic acid 2TMS
=== Threonine 3TMS

= Agpartic acid 3TMS
= Citric acid 4TMS

= Palmitelaidic acid, TMS

= Alanine 2TMS
==| eucine 2TMS
==Maleic acid 2TMS
= Fumaric acid 2TMS
== Malic acid 2TMS
Glutamic acid 3TMS
e | ySine 4TMS
== Pg|mitic Acid, TMS

Malonic acid 2TMS
Isoleucine 2TMS
= Glycine 3TMS
= Serine 3STMS
Methionine 2TMS
—Phenylalanine 2TMS
e Tyrosine 3TMS
Cysteine 3TMS
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A>51 > EHEFEA&(LIE

€j:ifax)
sURIERER BK 10 pL
L A0 7K 190pL

=ES (1 min)

=D EE 14000 rpm, 2 min

~

/IJ\\)J[I 0.1N NaOH
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FIRADSCAN-TIC

+EI TIC A%+ 211102A_FK-10uL_R01.D

Phosphate-3TMS

Citric acid-4TMS

W@Al“

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
HIUk vs. BIZEEFER (min)

PRDVSEIREDOYEEREDOT M, €U T
B8 - Atz SD2% < ORI IMRE NI,

PR n=4 DERESOE—DJDBERMEXIL. BYIf
12o0OX M S LAEBSNE.

+EI TIC A¥+> 211102A_FR-10uL_R01.D

Ll

5 67 8 9 2
NIV vs. RIERTE

+EI TIC AF+v> 211102A_FR-10uL

Norleucine-2TMS; IS FR i n=4 DERNE=

Glycine-3TMS BIED S0 FHR

Serine-3TMS
adi \

2,3-Dihidroxybutanoiic
acid-3TMS

7.3 735 7.4 745 75 7.55 76 7.65 77 7.75 7.8 785 79 795 8 805 8.1
AUV E vs. BITEEFR (min)
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RDO7 =g - BEEEAYVY RICKXDSBRME

s=%7E4 1 2 3 4 Ave. RSD, %
Alanine-2TMS 454,237 451,129 467,421 477,468 462,564 2.6
Valine-2TMS 63,877 59,890 62,083 64,867 62,679 3.5
Leucine-2TMS 45,276 41,099 40,934 43,398 42,676 4.8
Isoleucine 2TMS 20,450 19,162 17,851 18,615 19,020 5.8
Proline 2TMS 26,797 22,814 24,906 20,508 23,756 11.4
Glycine 3TMS 1,111,414 1,098,354 1,120,950 1,174,577 1,126,324 3.0
Serine 3TMS 405,652 415,183 389,251 412,685 405,693 2.9
Threonine 3TMS 67,052 69,451 66,368 69,104 67,994 2.2
Glutamic acid 3TMS 16,219 14,083 12,825 13,434 14,140 10.5
Phenylalanine 2TMS 37,860 36,978 34,966 36,532 36,584 3.3
Norleucine 2TMS-IS 1,898,393 1,876,725 1,870,739 1,984,343 1,907,550 2.8
Oxalic acid 2TMS 457,287 449,275 451,207 494,352 463,030 4.6
Maleic acid 2TMS 243,527 245,430 242,421 256,388 246,941 2.6
Succinic acid 2TMS 102,348 104,567 110,125 118,507 108,887 6.6
Citric acid 4TMS 2,952,604 2,887,417 2,989,869 3,091,864 2,980,438 2.9
Adipic acid 2TMS-IS 319,500 307,471 314777 324318 316,516 2.3
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Daidzein Daidzein-2TMS Genistein Genistein-3TMS

MW:254.2 MW:398 MW:270.2 MW:486

HO Q LI TSRED—FE, A AP =IFA DL
| SIMBDA Y TSRALEY L. A XS EHEY)E
N I BERGERDISRERICEEFEL TS,

OH TOA—)LE. BRHEICE> TIVY ISR D—FE
THIFT1C1hEREENS.
Equol Equol-2TMS LN L. $#930-50%DE <UD T oA — L% VEBREPH
MW:242.2 MW:386 EZFD> TCLVRLY,. (Bl : Wikipedia)
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“ Automation
AT

1>7433=>)
ACN-7K(1/1)
ACN

Flash-SPE ACXs

—— SE[RES] #d LSRR 50 L 5ER
—— 55% ACN-7K(1/1)

— Rk ACN

- &8 MSTFA-NLI>(3/1) 8L

BEREAEMMERIS TMSME, 3 min

— & LI

GC-MS LVI-Split;1:5

A TE A+

SPE-GC Interface SPL-M100 (AiSTI Science)
SPE Cartridge  Flash-ACX
Sampling Vol. 50 pL

PTV Injector LVI-S250 (AiISTI Science)
Insert Type Spiral Insert
Injector Temp. 120°C(0.5min)-120°C/min-290°C(8min)

GC
Inlet Mode Split Vent
150mL/min(0.5min) -Split 1:5(2.5min)-
GasSaver(3min)
Flow Mode Constant Flow, 1 ml/min
Pre-Column 0.25mmi.d. x Im
Column Vf-5ms, 0.25mm i.d. x 30m, df;0.25um

Oven Temp. 120°C(3min)-40°C/min-280°C-10°C/min
-320°C(2min)
Trans. L.Temp. 320C

MS
MS Method SCAN, m/z;70-490, or MRM
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A A > #E3BDSCAN-TIC

x10 8 [+EI TIC A%+> 210216A Daizein3-10uM-SCAN-TL-LVI-SP5-RT180-01.D
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A9V b vs. AIEBR (min)

@ T —R5A>-2TMS

AiSTI SCIE

+EI 2% %Y (rt: 9.31 min) 210216A_Daizein3—10uM-SCAN-TL-LVI-SP5-RT180-01.D

1921
O TOA—)L-2TMS
386.2
1771
7341 207.1 2611 371.1
oo 30 || e Ll

80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
BV k vs. BEEBH (m/2)

x10 7 [+EI AF > (rt: 10.74 min) 210216A_Daizein3-10uM-SCAN-TL-LVI-SP5-RT180-01.D

73.1 399.1

471.2

@5 ZRAFT1>-3TMS

2282

‘ 1471 1751 2531 2811 ) 327.1 3831 i 44‘1.1‘ 0

80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
AV vs. BEEEBR (m/2)
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Flash-SPE ACXs ACN

—— JE& ACN-7K(1/1)

— Rk ACN

Automation
1>7433=>)
ACN-7K(1/1)

—— SE[RES] #d LSRR 50 L 5ER

- &8 MSTFA-NLI>(3/1) 8L

BEREAEMMERIS TMSIE, 2 min

— B AFYY

GC-MS LVI-Split;1:5

SPE-GC Interface SPL-M100 (AiSTI Science)

SPE Cartridge
Sampling Vol.

PTV Injector
Insert Type
Injector Temp.

GC
Inlet Mode
Flow Mode
Pre-Column
Column
Oven Temp.

Trans. L. Temp.

MS
MS Method

Flash-ACX
50 pL

LVI-S250 (AiISTI Science)
Spiral Insert
120%C(0.5min)-120°C/min-290°C(8min)

Split 1:50

Constant Flow, 1 ml/min

0.25mmi.d. x Im

Vf-5ms, 0.25mm i.d. x 30m, df;0.25um
100°C(2min)-30C/min-310°C-2°C/min
-325C

320C

SCAN, m/z;70-470, or MRM
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Cholic acid
)

6.OE+D6 o

40E+06

20E+D6i o

Cholic acid-4TMS

D.0E+00 - J L ;

T T T T T
RT-—-» 11:00 11:30 1200 12:30 1300 1330 14:00

A HeR108- 17821826 (RT=1230) of D50 TTERGE{E & H-FE FBRMI00GITA BB B 1 1B SPE
100 |

@ DART ML

T
14:30

Eobel EUEDLS EAWE: Cholan—4-oic acid 4 T12-tritrimet hylsilylony)- trimethy

" | NISTSATSUZRI ML

Iu15r
IMaI m 28 l
L Mu Mm 1 ; L. || L i, FE Ml1

100 150 20 250 300 30 400 L5

Lithocholic acid

[
G.OE+06 -
0
2
|
4 0E+06 o
o
20E+06 4 . . .
Lithocholic acid-2TMS
0.0E+00 T T T T T T T T
RT-—-> 11:00 11:30 12:00 12:30 1300 1330 14:00 1430

JHETBE- 17141868 (RT=1324) of D4 @50 TTBEGEIE & %0 1E FHERMO00627A JEiT B 02 T VB SPE
100 |

@ DANRT ML

30

bokid EREHTT EABE: Lithocholc acid, bistrimethylsity) derv.

s | NISTSATSUZRRI ML

30 400 430
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