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7= EBHMEEDTMS (Tri Methyl Silyl) 4t

TMSIE : RIE T 2EREE —-OH>-Phenol>-COOH>-NH, s=x:

NI, SAEE, 2006, 7, 332-336

RIS BT7 > (CDNT : R-NH, > R-NH-R

TMS : Tri Methyl Silyl

F o
AL F—'—</ {CHy Q NH—TMS
\/C4< + F ) —g—éi—CHgi - \>_<
HO CHj HsC i\ (|;H3 j TMS—0 CH,
g MSTFA 7S5=>-2TMS
N4 F% . NV
\\C \OH + F N—Léi—CHgi - 3
/ /] i O—TMS
"o M CHy TMS-0
VI MSTFA > T8-3TMS

AiSTI SCIENCE



= JBODOTMSIEICDULT

0 NH-TMS
Q- N N\
/C4< —> S
HO R ™S -0 R
=i 7= _JBE-2TMS+AIZEDTMS
TMS
O \V T™MS
Q NH, —
N\ \
/CJ =) /CJ
HO TMS—0O
HU> 1> -3TMS

HN—TMS

NH,
\c|: NH, Xc
OH

TMS—0O

=z J=>2-4TMS

\//

QikZFRICRIFBEELTVWIIES
ARFECHEEGLTNBDT7IICE
1 DDTMS UMMES LR,

ARFZICROIES U TULRWNES
WRFRICHEELULTWLWBR 7= (CFE
2 DDTMSHEET B,

TMS

T™MS

AiSTI SCIENCE




A M LEICDNT

PO
c=0 + N Tcn, E C=N
R R
B ARFTT7=> AMFSALIE
CHj
C|:H3 |
e N
A I~=\=/Aﬂ: N TMS{t M
m) =
Y \/\’/ Y \/\f /O O\
a-2 NIV )LES 0—7 I\/j)l/i)l/ﬁsz—MO a- NIV )LES-MO-2TMS

@)
o SO o

HO
o N Q N CH3 o W CH3
EILE> B E)LE > EE-MO EJLE > #-MO-TMS

AiSTI SCIENCE



HO

HRFDREEEA MFS AL

BT b—=ADiHgE

OH HO
O

H HO —_—
H OH H

OH H
INWORITS /=X

OH H
IO KES ) —X

RikteE

VERE(IZ < DEMHRZIETDIZ.
ZDFEFIMAELTDEE—TN
WSDEBEHRIBLUTUED,

A MFES LML

HifgE (FARIAE)

ABFSLMET D LETRIABE(C
RBDTEZBE. BEFEBE(CK DA
LTENTED,

AiSTI SCIENCE



gsHARAAELRD t-BDMSHE4(E !

t-BDMS(t-Butyl DiMethyl Silyl){E

o ! !
| CH
|C|> + 4'_</ CH3 c:H3 /\/[L vl C|3H3 |
HC O —Si——C—CHg!
N !
. I

SO N—Sl—C CH
H;C OH 3
CH3 c:H3 —) CH3 CHj
AERHER ST TTT oo
MTBSTFA
S t-BDMS{t

® t-BDMSILITMSIEXDEEENAET D, DIHLPIT<IED,

® TMS SBERIFNKDESNTUVDICH L, t-BDMS sHEMRIFNNIK
DERICH UEEL TS,

0 NFEIOENWETBTDISITAY MMAZZEBESNDIZOREMTL
ACICAAR

AiSTI SCIENCE



Relative peak Area

Relative peak area
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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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B V= /B m JOfHARALES

£ AT Automation £ SATI Automation

’ ‘ A>7433=>4 ’ ‘ A>7433=>9
ACN-7K(1/1) ACN-7K(1/1)

Flash-SPE ACXs Flash-SPE AXs

—— SRE[AF] M SR 50 pL —— SRE[HAF] M SR 50 pL

—— ¥o® ACN-7K(1/1) —— ¥o® ACN-7K(1/1)
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- =8 MSTFA-MILIY(3/1)
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| B AFYY

GC/MS XJJyhk 1:20
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GC/MS ZJUyh 1:50

AiSTI SCIENCE



RILEE T O0—

m FEXA
3 AT Automation
‘ A>7433=>9
ACN-7K(1/1)
Flash-SPE AXs ACN

8E[FS] Ml EER 3 pL
E& ACN

— fi7K ACN

— &8 10% AMS7EV-EUD>

BIMRFEMAR RIS AP AME, 15 min

| &8 MSTFA-MLT>(3/1)
BEIHEFEMRM RIS TMSAE, 1 min

— B A YD or MLIY
GC/MS ZJUyh 1:50

m V= Jﬁéﬁ/ﬁ%@/ﬂi?ﬁﬁ Automation

A>7433=>9
ACN-7K(1/1)

Flash-SPE ACXs

— BRI[RIF] i LS 40 pL
— 5% ACN-7K(1/1)

—— fi7K ACN

BE[{RF] MHLEER 3 pL

e ACN
—— fiizk ACN

—— = 10% ARFIT=V-EUSY
BIEEEMARERIG AR AL, 15 min

L &8 MSTFA-MLT>(3/1)
BEIMRFEMR LIS TMSIE, 1 min

— B AFY> or NLIY
GC/MS XZJUwk 1:50

AiSTI SCIENCE



AESMF : 7= B/AHEL. P&

SPE-GC Interface SPL-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 SPL-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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RECKDTVZJEE - AEEDSCAN-TIC

[7nvhs 98] TIC : 5977585 - 0 24 25
5. OE+06]
E 3,4 1 15,16
4. 0E+06] 10 12
: 5 g 20 23
3 0E+06E ! N 28
T 6| ° 26
1 2
1 1
2. 0E+06] 29
3 1 27|
1 1 1819 21 22
OOE+OOEIIII|IIIIIIIIIII|IIIIIIMII”I\HJIIWWIIIIII|IIIIIIIIIII|IIIIII%'HLI_IIIIIIIWIWIIIIIII
R.T—> 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00
1.Alanine-2TMS 6. Proline-2TMS 11. Threonine-3TMS 16. Cytosine-2TMS 21. Asparagine-3TMS 26. Adenine-2TMS
2. Valine-2TMS 7. Glycine-3TMS 12. Malic acid-3TMS 17. Aminobutyric acid-3TMS 22. Putrescine-4TMS 27. Lysine-4TMS
3. Phosphate-3TMS 8. Succinicacid-2TMS 13. Aspartic acid-3TMS 18. Ketoglutaric acid-3TMS 23. Aconitic acid-3TMS 28. Tyrosine-3TMS
4. Leucine-2TMS 9. Fumaricacid-2TMS 14. Methionine-2TMS 19. Glutamic acid-3TMS 24, Citric acid-4TMS 29. Guanine-3TMS
5. Isoleucine-2TMS 10. Serine-3TMS 15. Proline-oxo-2TMS 20. Phenylalanine-2TMS 25. Ornithine-4TMS

Fig. 3. The SCAN total ion chromatogram of standard solution using SPE-GC-MS system with

automated SPE-based derivatization method.
* IZAER/R) 1 7)) LFEE : 0.01nmol/pL
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AIATALICKDIEFADSCAN-TIC
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1 Xylose-MO-4TMS 6 Fucose-MO-4TMS 11 Glucose-MO-5TMS
2 Arabinose-MO-4TMS 7 Fructose-MO-5TMS-1 12 Glucopyranose-5TMS
3 Ribose-MO-4TMS 8 Fructose-MO-5TMS-2 13 Sucrose-8TMS
4 Rhamnose-MO-4TMS 9 Mannose-MO-5TMS 14 Lactose-MO-8TMS
5 Ribitol-5TMS 10 Galactose-MO-5TMS 15 Maltose-MO-8TMS
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Table Reproducibility of peak area with standard solution using SPE-GC-MS system.

No. Compound 1 2 3 4 5 6 7 8 9 Ave. RSD, %
1 Alanine-2TMS 2,780,202 2,814,678 2,805,838 2,570,446 2,663,543 2,676,876 2,632,581 2,692,127 2,718,118 2,706,045 3.0
2 Valine-2TMS 3,231,804 3,290,271 3,270,689 2,966,049 3,107,653 3,132,760 3,054,963 3,085,131 3,160,769 3,144,454 3.4
3 Phosphate (3:1)-3TMS 1,980,261 1,945,488 1,842,146 1,762,489 1,746,163 1,658,840 1,585,771 1,679,471 1,991,253 1,799,098 8.3
4 Norleucine-2TMS 3,860,754 3,995,800 3,961,145 3,572,341 3,750,253 3,798,730 3,712,869 3,729,371 3,834,508 3,801,752 3.4
5 Isoleucine-2TMS 3,166,213 3,281,486 3,263,756 2,942,720 3,112,611 3,105,804 3,057,182 3,062,330 3,129,208 3,124,590 34
6 Proline-2TMS 3,326,569 3,445,278 3,452,215 3,055,493 3,264,503 3,272,235 3,230,054 3,247,932 3,297,886 3,288018 3.6
7 Glycine-3TMS 2,170,649 2,352,541 2,219,378 2,118,024 2,229,077 2,288,729 2,328,562 2,291,359 2,432,007 2,270,036 4.3
8 Succinic acid-2TMS 3,020,526 3,101,538 3,047,906 2,891,328 2,874,284 2,677,718 2,840,826 2,917,558 3,180,044 2,950,192 5.2
9 Fumaric acid-2TMS 1,768,634 1,813,725 1,790,816 1,626,601 1,697,384 1,608,388 1,635,905 1,710,549 1,825,272 1,719,697 4.9
10 Serine-3TMS 2,012,774 2,110,285 2,078,505 1,857,176 1,969,420 1,978,512 1,918,379 1,950,455 1,968,792 1,982,700 3.9
11 Threonine-3TMS 1,040,407 1,085,291 1,075,400 963,085 1,019,290 1,028,004 988,509 997,181 1,024,209 1,024,597 3.8
12 Malic acid-3TMS 485,209 496,725 505,695 464,603 471,484 446,942 451,563 459,884 497,251 475,484 4.5
13 Aspartic acid-3TMS 527,945 521,172 605,941 439,870 548,152 689,805 622,430 590,812 358,848 544,997  18.3
14  Methionine-2TMS 1,317,135 1,376,552 1,320,877 1,165,099 1,233,662 1,299,449 1,267,142 1,274,606 1,279,034 1,281,506 4.6
15 Proline-oxo0-2TMS 1,972,283 2,178,513 2,188,232 2,213,001 2,171,464 2,218,260 2,414,150 2,348,929 2,386,591 2232380 6.1
16 Cytosine-2TMS 1,164,055 1,199,619 1,211,399 1,081,564 1,154,429 1,179,900 1,130,354 1,140,346 1,191,227 1,161,433 3.5
17  Aminobutyric acid-3TMS 1,903,218 2,080,359 1,832,270 1,718,333 1,911,954 1,983,878 1,952,195 1,884,295 2,036,145 1,922516 5.6
18 Ketoglutaric acid-3TMS 179,954 187,293 167,292 138,034 169,160 156,600 151,045 147,256 178,112 163,861 10.1
19 Glutamic acid-3TMS 486,088 482,193 528,880 375,004 494,429 585,775 510,207 483,426 320,272 474,030 16.8
20 Phenylalanine-2TMS 1,653,897 1,642,952 1,616,874 1,422,103 1,528,499 1,564,042 1,507,985 1,508,373 1,520,941 1,540,630 4.2
21 Asparagine-3TMS 264,587 293,568 269,785 215,342 260,091 264,791 258,735 249,746 263,337 259,998 7.9
22 Putrescine-4TMS 1,097,163 1,143,662 1,022,892 1,069,833 1,140,680 1,218,672 1,113,605 1,075,243 1,130,409 1,112,462 5.0
23 Aconitic acid-3TMS 1,068,411 1,095,208 1,085,018 973,865 1,026,875 1,009,638 1,007,640 1,025,144 1,085,668 1,041,941 4.1
24 Citric acid-4TMS 2,509,279 2,585,329 2,551,370 2,326,885 2,437,909 2,410,546 2,372,287 2,395,838 2,470,814 2,451,140 3.5
25 Ornithine-4TMS 948,801 1,074,181 928,962 889,675 963,445 1,025,487 1,049,537 1,005,050 1,047,923 992562 6.3
26 Adenine-2TMS 1,791,455 1,859,990 1,930,628 1,670,688 1,831,552 1,839,583 1,690,694 1,722,793 1,876,276 1,801,518 5.0
27 Lysine-4TMS 438,332 487,673 411,966 389,263 423,849 469,263 485,851 449,843 475,516 447,951 7.8
28 Tyrosine-3TMS 2,290,304 2,415,910 2,339,399 2,070,195 2,220,032 2,300,204 2,231,995 2,184,577 2,239,834 2254,717 4.4
29 Guanine-3TMS 1,276,608 1,325,553 1,372,469 1,201,496 1,273,918 1,292,009 1,214,782 1,217,067 1,316,201 1,276,678 4.5
N Nty N N ~
* BRAESR) A 7)LRERE @ 0.01nmol/uL

AiSTI SCIENCE



imEEE—VHRMEDRFR (ERMYE) : RER

Alanine-2TMS Tyrosine-3TMS inic acid- itric acid-
6.E+06 5 E+06 y 7 E+06 Succinic acid-2TMS 6.E+06  Citric acid-4TMS
6.E+06 5.E+06
>-E+06 R?=0.9985 4.E+06 R2=0.9952 5 E406 R2 = (0.9972 R? = 0.9956
S 4.E+06 ’ 4.E+06
< 3.E+06 4.E+06
~ 3.E+06 3.E+06
5 5 E+06 3.E+06
a 2.E+06 ’ 2.E+06 2.E+06
1.E+06 1.E+06 1.E+06 1.E+06
0.E+00 0.E+00 0.E+00 0.E+00
0 5 10 15 20 25 O 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
Concentration (pmol/uL) Concentration (pmol/pL) Concentration (pmol/uL) Concentration (pmol/pL)

INA7I)IVREE : 7= 8, BHg : 2, 5, 10, 20 pmol/puL (uM)

* REWENFKT SROEES _ _
T ) o S SRR RIS TE B A S ERE S T
EEMNSITETDE . - - - (BEFISBICRD) B, BFEODAS—ALAERDET,

BERDENEZITETTCE - - - (BEFIBICED)
7 = BORERESTRF0.IN HCHEBE L TWLWBIHENE . pHRABNKE,
BHRBORENEWVWEERMNEEME SR> T, ERUIR/RDDT, pHRARHWE,
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- 1 5
BOE+06 -
16
] 4
4 DE+DE <
2 g 22
11 - 20
2 0406 - 2 7 18 19
1 [
] 17 21
14
] °ll 5 15
1 10 13 ‘
uuf*unll"-“l“«,""“,—J'ﬂ-J,,—*-—w. ........... el e e e
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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;5 D= bl YN E AR

Standard B1EBlank w7 XIME < XMEF+ST

B, %

VAN
No. % ST B Vi A (A-M)/(ST-B)
T Lactic acid-2TMS 2641331 2044267  14.805 790 11,895 241 -
2 Alanine-2TMS 2,526,424 84451 4,971,432 6,847,003 77
6 Valine-2TMS 3.223.917 8177 2,224,994 5,182,605 92
9 Leucine-2TMS 3,806,169 90760 3,940,497 7.217.079 86
10 Isoleucine-2TMS 3.483.014 5,009 958,681 4,444,077 100
11 Proline-2TMS 3,340,273 5613 3.008,108 5 028,827 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 19550 1,451,277 3,032,036 01
17 Threonine-3TMS 584,437 5454 184,176 357,064 81
18 Malic acid-3TMS 610,728 1773 18,302 629,151 100
20 Aspartic acid-3TMS 2,929,674 5116 784,543 3,822,406 104
21 Methionine-2TMS 321,403 1578 77,627 321,294 76
22 4-Hydroxyproline-3TMS 2,400,683 122 54,733 1,997,473 81
33 GABA-3TMS 508,381 5804 3875 776,441 96
25 Threonic acid-4TMS 331,448 117 27125 202,330 53
27 Glutamic acid-3TMS 2,350,172 2555 3437586 6,150,075 116
28 Phenylalanine-2TMS 1.457.813 1,404 690,541 2,098,341 97
31 Putrescine-4TMS 4,356,542 1610 9,512 4,597,459 105
33 Citric acid-4ThIS 911,581 660 716,437 1160427 104
36 Lysine-4TMS 1,587,702 1,259 940,190 2675748 109
37 Histidine-3TMS 2.194.472 10,446 3,240,581 147
38 Tyrosine-3TMS 4,650,501 1959 1,175,034 5,939,201 102
41 Tryptophan-3TMS 230,794 0 29,096 398,017 160
13 Cystine-4ThIS 5147 088 0 14798 57196177 102
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7?7£m

/ R, 7@7&@&% oy I\T@Eﬁlé (RPZNES
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]
EHLAIEL. €D 1EM
B DI XRIMBE Lot.2%Z 100
EhEBCAIE LR U,

A2 —h H—FFv
7. DS LEORM, A
AZIRDFFREFDA T
FTRAEUTHWEEA.

E—JmEEE (@xE)
DFEERTY

PR (CKDMIEF L TLY
FtA.

(EE &R
FE15EAFRO—LZ 2IRST A
7L b - FoO02—F#IIK
RERER (HREZR)
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sURIERER BK 10 pL
L A0 7K 190pL

=ES (1 min)

=D EE 14000 rpm, 2 min

~

/IJ\\)J[I 0.1N NaOH

it SR ‘ﬂ‘

— il 7))L 800uL

7

| ﬁﬁ%%ﬂfﬁﬁ : EfEADEEIE %R 25, 50, 75uL T E — U EiElE
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+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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, Glutamic acid-3TMS
5_054-05.2 /

] [e]

] Pyroglutamic acid-2TMS \

! N e
4.0E+06 | \

: |

] ~ / — /

@) @
on\COOH E— @ OH
“ NG
eIy =8 DIVE =B

EOJILYZ2 S JIVIZBEDRILIRFILEET = JENDFA
MEaRNEERCIUT. STOYLEREKRUICTZ /B TH D, wikipedia
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| Glutamin-3TMS

Pyroglutamic acid-2TMS / utamin
BOE+06 ]
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20E+06 ‘
D0E+00 I it ot D VN S S — N W S S S — —A ......................................
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AL D O— : R T7 = B/ BIRED—F 21

[ S 071 RiREEF ]

EEYVIOE]REF100~200 g ([CRSA 714 R %

A TREERUI,

€iiilan) (50 mLOEEF1—T)

| Npn K 10 mL
FIRES

| sh0 ACN 20 mL
%wazc‘lzjiEHHj 10 min

E:Pﬁ%ﬁ 3500 rpm, 3 min

SURUEER 10 g BREDRRUIEN

~

B 7=/ BEE

SyER i FiER 500 pL
| 5%h0 ACN 500 pL
?Ez&:lj (37 °C, 1 min)

[

=D EE 14000 rpm, 3 min

il 0.1N NaOH
it EiSE

ﬂ

‘ A7

A>7433=>9
ACN-7K(1/1)

Flash-SPE ACXs

— AFE[RT] b EEE 50 pL
—— % ACN-7K(1/1)

— Rii7K ACN

— &% 0.5% AMITEV-EUS>
BB EMM LIS AR AME, 3 min

- =8 MSTFA-MLIY(3/1)
Bt EMM RIS TMSIE, 1 min

— B AFYY or MLIY
GC/MS ZJUyh 1:50
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A. F5hAE

ROLIVDILE S AVENZEFTNTHD. MNTHILS D LSS
Bl RIS (CAEA %S| EHE I EN DD,

B. b

DIWAZVEEDERENIEBECEVEDSIEHRN B DL, BB - KD D
BIENB TFrvT NNRY=R, EYY-ZRECALBNS,

C. 58
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Limonene

3-Carene
y-Terpinene

Caryophyllene
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11 12 13 14
AV vs. BIEFERE (min)

1. Lactic acid-2TMS 11. 1. Camphene 9. 4-terpineol
2. Alanine-2TMS 12. Malic acid-3TMS 2. Terpinolene 10. Terpineol
3. Valine-2TMS 13.Aspar.tic gcid—3TMS 3. Cymene 11. Elemene
4, Phos.phoric acid-3TMS 14. Methlonlne.—ZTl\./IS 4. Eucalyptol 12. Copaene
5. Leucine-2TMS 15. Pyroglutamic acid-2TMS 5. Terpinolene 13, Humulene
6. Isoleucine-2TMS 16. GABA-3TMS : i ) ST
7. Proline-2TMS 17. Glutamic acid-3TMS 6. 1-Allyl-2-isopropyldisulfane 14. Zingiberene
8. Glycine-3TMS 18. Phenylalanine-2TMS 7. Fenchol 15. Bisabolene
9. Succinic acid-2TMS 19. Citric acid-4TMS 8. Trisulfide, methyl propyl
10.Serine-3TMS 20. Lysine-4TMS

21. Tyrosine-3TMS
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SPE : Flash-SPE C18

LCHZAQ : Inertsil ODS-3, 3um, 2.1mm X 75 mm
LCH =LA@ : InertSustain AX-C18 5um, 2.1mm x 100 mm
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