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1. [FLE®HIZ

XD A FRO—LAHTE, FERLUEEHZ5EE
WM., =R, REZE. FERMMCEFORILET
BENEHTHL-H. RERZETLHELELLICARE
Shf-HifihwET LT,

Tz, ZRADHILEZ/ NNy FUELIZIGE.
GC/NS THRIEIFZFN S DRIEEIERAIE L TLL
=&, FEEREENSBEE CORFRMNLEY ET,
NBIEERHANY FRIORMREDERLELZY ., %
HUTLD AR RO— LB EZEITT 5 L THGH
HHEATLz, £2 T, QLR BENEFEEKIL & GOMS
~ADEEAHMEAZBIEL-. BHEFEKREEZH

#24 SPE-GC/MS X AFALICES

XaFO-LRthOBENME

TOAMBEROT /B, FIRER. BERIEROF T

<EE> Agilent GC/MSIZ, P4 R T4 Y1 TRt

HWSPE-GCA A3 —Tx—REEHITHI &LITKY.,
HH LR DK BRE.
1 BB FREERYELT,

FEKIE. GC/NS HFTDA S

Key Words: EItEFFERLE, #2542, B,

T3/, BHEE. ZBRIEE. HAREH.
BR. A4 RO0—L%H. Flash-SPE

2. SWEH
1TIZHHDETIE. B2 (TA 254 U EMEM#E-
FEMRETIE. RIICBELEITEHETRLET,

1) #HH

Sk 50uL (BERDISE 50mg) ZHE L. kBLUY
TEEZFRYLTIRESHBEZELDSBEZITL. £
BAHAEEINENATILIZOBRUKTERLED,

2) B4 & EEFEMRE. GC/MS AIE
HHIRBTHELONENSTILEZREICEY FT D
21T THILEMN S GC/MS BIEE TEBOHELGY
ij—o

R . 50uL (50mg)

R0 7K 150pL
0 ACN 800uL

WA >S54 > SPE-GC/MS SR T LV #ZHNMLE
k&S
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BE=OSEE (14000rpm, 5min)
|
SER . EEHR ¢ 25041

(37°C, 30min)

AN 7K 250uL

[
A7)V l I

1 SHIEME

Automation
‘ e Online SPE-GC-MS System
A47w}|
3 : 40pL J>F133=>d

7K 100pL
7tz = kUJL 100pL

Flash-SPE ACX 3mg |

A7k ACN 100pL
—=f& Methoxyamine-Pyridine-MSTFA 8pL

e K-ACN (1/4) 100pL

ERfFESAERE 2min

GC-MS : LVI-Split (1:50)

L B P b -AFH I (1/4) 40pL
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2 EfEHH. EHFEHELE, GC KEFTAOIRE

BEARMGEBHIRE. B T3z d-H
# 40l SE-HHEZESBR LERICRF KT
F=hYILEBRTEMEZ®RSR>TEFZFIILEE
BRLEK-FER AR EZERSEFER LT
boAFH U THEHLREEKIC /M NEFAEGTYE
9. BEHMLOE TERmH] & TEHRFEERE)
TY. 7R/ BOERBREFOBMNMEZA 4 X
ERTREMBICRFL. REFShIRETHEEREA
REERsE. BHNTEERLZTVET,

&1 BHE KUV GC/MSD F#&

EBRUBESR  (FER - Bk - BE&E) : 10 min
T &
FEIMEN S L
AFECTORRIN
Blo— |
. A - SEA
Flash-SPE — — —> —
ACX b b ¢ b GC-Ms
LVI-S250
=] Spiral Insert
i & &
a5 BNEE WP Bk BEKME
>3-

SPE-GC Interface

SGI-M100 (AiSTI Science)

SPEA—FUwD

Flash-SPE ACX(AiSTI Science)

Sample Volume

40uL

PTV Injector

LVI-S250 (AiSTI Science)

A4 —F Spiral Insert(AiSTI Science)

EAOEE 80°C (0. 2min)-50°C/min-290°C
(38min)

GC 7890B (Agi lent)

TLHhS LA Deactiveated silica
capillary tube, 0. 25mmx 0. 3m

DWHS L DB-5MS, 0. 25mm . d. x 30m,
df;0. 25um

hSLA—-T> 60°C (2min)-15°C /min-240°C -
20°C/min-310(1min)

EAE—F ATy k

ATy kb 50

HRE—N— SEA 65512 15mL/min

MSD BIEE— K SCAN; 70-500m/z

3. R

YORAMBERDT X/ BE. EHEE. MBIERDE
(O T, B3ICTICHO AT RS LERLE
3. BFENE, RKEFIATOAET., DEREUV

Agilent Technologies

E—VBRIBRFTY, R2I2EH U TIL I EESR
AEDOHERMEZRLET, 25 M5 22 A5 T RSD.

M 10%KiE, 3 AT 20%KRF\ELGYFEL, £33
[CARMEUREBRERERLET ., BV TILITEE
mZ 0.01nmol/uL (INA ZILHFIRE) EBHK DI

AmLf=&EC A, 29 BoH 23 ST 70-120%. 6
BT 150%KRiEERYE LIz, B4 S-8OS
DEHE~NDHEMEFTELOREOEREEZRLES.

4. F&EH

SEE. BN, AMEUGRER. ERMETRTFLEE
ENEonfz2th 5, Agilent GC/MSIZ, 7A4 R
FA4HAITURME SPE-GC A VA — T 1 —R%EH
LW UATALIZEY A2 RA—LSHTDOBE
LA E[EETH D EMNERTEELT,

Ff-, ®KE 2 BEICE S AERIRIED 10 0iEE
[iEfErlREE B Y F LT,

LEgAMETIE, KERBBICERSA TV 0
ARILLDARELLYFT, BHEICKYBERE
NERL. REMEtMELET,

5. &EXM
1) Ryoichi SASANO1, Koji MACHITANI2, Shusuke
0SAKI2, Masahiro FURUNO3, Eiichiro FUKUSAKI3

1; Aisti Science co., Ltd., 2; Industrial
Technology Center of Wakayama prefecture, 3;
Osaka University

Development of online SPE-GC-MS system with
automated SPE-based derivatization method for
metabolome analysis.

Annual Conference of the Metabolomics
Society Abstracts, 30 (2017)
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1.Alanine-2TMS

2. Valine-2TMS

3. Phosphate-3TMS
4. Leucine-2TMS

6. Proline-2TMS
7. Glycine-3TMS

8. Succinicacid-2TMS

10. Serine-3TMS

5. Isoleucine-2TMS

11. Threonine-3TMS
12. Malic acid-3TMS
13. Aspartic acid-3TMS
14. Methionine-2TMS

15. Proline-oxo-2TMS
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®2 TIORMEZE I EEHRSTLE-BROBHRME

18. Glutamic acid-3TMS
19. Phenylalanine-2TMS
20. Citric acid-4TMS
21. Ornithine-4TMS

23. Lysine-4TMS
24. Tyrosine-3TMS

No. Compound 1 2 3 4 5 6 7 8 9 Ave. RSD, %
1 Alanine-2TMS 5,041,262 5,554,574 5,750,943 5,697,229 5,588,344 5,721,789 5,850,742 5,681,853 5,706,369 5,677,012 1.8
2 Valine-2TMS 2,755,712 2,771,037 2,893,545 2,911,101 2,803,596 2,871,371 2,926,797 2,853,359 2,867,084 2,850,400 2.1
3 Phosphate (3:1)-3TMS 4,201,912 4,356,822 4,434,444 4,412,647 4,201,988 4,259,611 4,389,792 4,266,977 4,210,194 4,303,821 2.2
4 Norleucine-2TMS 4,056,211 4,080,919 4,276,463 4,306,038 4,157,663 4,270,224 4,312,737 4,223,433 4,227,870 4,212,395 2.2
5 Isoleucine-2TMS 1,078,007 1,080,660 1,131,523 1,141,625 1,094,518 1,124,087 1,139,671 1,121,838 1,118,968 1,114,544 2.2
6 Proline-2TMS 2,990,521 3,000,081 3,191,334 3,154,192 3,053,991 3,162,046 3,244,535 3,101,102 3,103,402 3,111,245 2.8
7 Glycine-3TMS 3,037,839 2,895,879 3,107,951 3,217,887 3,354,424 3,293,368 3,059,023 3,070,554 3,113,071 3,127,777 4.5
8 Succinic acid-2TMS 29,040 29,234 29,610 29,118 26,403 27,322 28,530 28,003 27,169 28270 3.9
9 Fumaric acid-2TMS 14,400 13,605 14,528 13,757 13,469 13,211 12,847 12,142 11,996 13328 6.7
10 Serine-3TMS 1,617,736 1,601,793 1,691,622 1,701,792 1,664,881 1,718,251 1,759,025 1,685,417 1,696,241 1,681,862 2.9
11  Threonine-3TMS 854,196 855,270 914,762 923,062 882,377 911,832 928,177 920,805 914,839 900,591 3.2
12 Malic acid-3TMS 20,457 20,641 21,151 21,808 19,071 20,283 20,751 19,941 19,094 20,355 4.4
13 Aspartic acid-3TMS 195,512 183,707 208,840 210,072 204,684 225,449 240,856 233,191 238,539 215,650 9.3
14 Methionine-2TMS 93,568 94,791 100,427 104,122 101,698 103,386 105,816 97,718 99,320 100,094 4.2
15 Proline-oxo-2TMS 719,078 784,164 740,721 869,323 610,496 641,127 674,841 868,861 839,473 749,787 13.0
16  Cytosine-2TMS 5,878 5,728 5,647 5,692 5,629 5,516 4,974 5,028 5,413 5,489 5.6
17 Aminobutyric acid-3TMS 87,027 83,832 70,197 83,924 75,857 76,002 85,355 82,175 87,546 81,324 7.3
18 Glutamic acid-3TMS 1,268,042 1,206,401 1,296,449 1,342,892 1,281,052 1,393,273 1,513,486 1,405,403 1,516,263 1,358,140 8.0
19 Phenylalanine-2TMS 699,662 714,084 762,498 773,628 724,391 758,118 786,916 753,925 773,827 749,661 4.0
20 Citric acid-4TMS 335,441 333,634 337,541 334,091 312,166 321,946 322,681 314,421 317,960 325,531 3.0
21 Ornithine-4TMS 663,367 673,444 787,729 789,718 771,470 808,655 771,975 652,669 737,745 739,640 8.2
22 Adenine-2TMS 4,077 3,243 3,358 3,410 3,217 2,885 3,216 2,978 3,005 3,265 10.8
23 Lysine-4TMS 384,118 400,505 466,485 466,911 449,562 483,398 450,203 364,748 433,653 433,287 9.5
24 Tyrosine-3TMS 739,551 763,670 838,110 848,309 773,737 850,307 875,807 790,095 852,336 814,658 5.9
25 Guanine-3TMS 3,773 3,789 3,207 3,438 2,485 2,720 2,968 3,136 2,457 3,108 16.1
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Alanine-2TMS
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Sample loading volume (uL)

No. Compound Standard  Mause Mause +ST  REC, %
ST M A (A-M)/ST
1 Alanine-2TMS 2,395,769 5,539,074 7,703,074 90
2 Valine-2TMS 2,857,898 2,759,114 5,744,538 104
3 Phosphate (3:1)-3TMS 1,691,961 4,279,367 6,787,045 148
4 Norleucine-2TMS 3,402,608 4,067,823 7,424,476 99
5 lsoleucine-2TMS 2,801,029 1,086,415 4,096,438 107
6  Proline-2TMS 3037141 2998133 6,301,408 109
7  Glycine-3TMS 1,800,878 2,966,859 4,603,320 91
8  Succinic acid-2TMS 2,958,640 224,256 3,375,441 107
9  Fumaric acid-2TMS 1,676,379 13946 1,869,217 111
10 Serine-3TMS 1,769,642 1,608,041 3,632,037 114
11 Threonine-3TMS 900,834 852911 1,865,424 112
12 Malic acid-3TMS 475,088 20,319 551,360 112
13 Aspartic acid-3TMS 440,006 190,845 795,480 137
14 Methionine-2TMS 1,186,002 93,758 1,417,378 112
15  Proline-oxo0-2TMS 1,684,508 740,135 3,085,018 139
16  Cytosine-2TMS 1,069,383 5948  1,182673 110
17 Aminobutyric acid-3TMS 1,425,778 82,936 1,774,441 119
18 Ketoglutaric acid-3TMS 162,941 163,614 100
19 Glutamic acid-3TMS 381,767 1,237,713 1,524,345 75
20 Phenylalanine-2TMS 1,361,973 705,325 2,285,852 116
21 Asparagine-3TMS 212,637 291,982 137
22 Putrescine-4TMS 928,721 35,714 1,124,501 117
23 Aconitic acid-3TMS 482,874 3,083 544,525 112
24 Citric acid-4TMS 2,365,829 334,488 3143411 119
25  Ornithine-4TMS 741,337 668,406 1,295,449 85
26 Adenine-2TMS 1,710221 3,660 1,966,746 115
27 Lysine-4TMS 344,472 389,645 680,111 84
28 Tyrosine-3TMS 2,171,566 748,544 3,635,152 128
29 Guanine-3TMS 1,112,060 3595 1,479,513 133

SGRIGERE - 0.01 nmol/uL (/N4 ZILHRRE)
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Tyrosine-3TMS

R? =0.996
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Sample loading volume (pL)

Citric acid-4TMS
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Sample loading volume (uL)
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