AR} - A7AR

a4 7 4 2002-74-49

— Al AmntEee /A

T
itz
)
KW
o
B

T
o

o

Analysis of metabolites of

organic solvent by HPLC—tandem MS

2002

(av
Ho

o7

oH

<

o



ald

Al

oIAH 73k

T

=

Z

Al

A A2 v E1eky/

ol
ob

23}

4%

?_]__

o] &4 ol o

o
E

o

e,

N

HuA=Z A

2002 129 31¢



8% E

A =8 A

1 ;(ﬂ

1.

Z

| A e R

ol
ol

=<
i)

ol
i

T
ol
ol
o
olo

0

A-717k 1 (20024 1€ - 20029 12€)

2.

i LC/MS/MS

[

% 9

EeE B e

= A2

—

3

oF

il
o

o
L

e

T
ol

ol

pu—

0
X
mr

;e

7A

B
10
i
<

10

olo

ol
TH

i)

AT E
- LC/MS/MSHell ¢



A

olo
o

‘ao

oy

T
ol

o
o

ruzel

A7 8

ol
E

Tor

H

LC/MS/MS #4

A2 vtE ety - a1

ol %
ok %

SERE

YA
LT

71 8A dAMHE

o
IT

=33

;_'_L

ol

il

e

™

NR
B

w5
M

O

—

Hr

gl Alm 72 4,

=

= 7€ 7h

tol 7]

Avtel o)xs

&

AzvtE ety 9]

ii



C18 HD 7IEZ A&

2 WE-E:110% " E-=/0.02%

T

F f714ke] AAT b e

ol 4 microbore Zr&& A}

at7] Sl olF o= 30 % vl

S

Aol A

)
=

ks

[e)

I

1115 A

oh

o
+
iy
)

<

Oo]:

g A A9 97 - 110 % HY =

9

iz

0

~N

s

[e)
[e}

o] 749 0.3 pgolATHS/N H] 3).
ABATFE 0.997 - 0.999%

F 0.07 - 0.35 g/L, wlx=At 0.43 -

1218
=

A4S e,

T

2.14 g/L, sid=g 544 0.08 - 0.38 g/L, WEdntx4t 0.07 - 0.67 g/L

ol

s

—_—

Wi

|

fi%e)
=<
iz

Wi

]_

PN

°©

=L

]_

S

o] 7hs

I zrhE ey /o] S A BEA

oﬂ;(

=

iii

1

)
pul

[

T

o] 7}
7182 thAE

3| A A= A S Vs

A

=

ol



F4o]: LC/MS/MS,

_iV_



]

3

;q] lxoL /\1 P TR

oo
<0

TE. ATEE HD T H] ceevereeesseesssseessessss st

T
Nd
X
il

Y

o
al

X



1 I G

wK

e
N
iz

TH

DOE R

ARE

Eis

of o

s

<

24

Fo

o
o

-

J)J
oF
,WD
ajo
olo
o)
<
il

xr
il

p—

0
i
mr
xX

ol

K
ol

iz

o

S ol g

1

)
T

ofell A A

TH

<
il

H](m/z ratio)ol] w2}

A

/5

el
i

2]

of Yett= A &g ol

EECEEEEE

Z

repe] stz o
Hat, AR ol e} ojefort, Al

g o]

B H

-
T

| A=vEev] o)

ol =
=L

i3 o 2

3|

=
[e)

s7F 7h

=

el A o]

&

of
27 ¢}o]

ol
iz
il

)

o
TH

iz
el

i

Ao, o) AFAT] AAIH Wt o

L
=

o] o] o] HAEHHd 1).



lom
Entrance |

|
~
i)
~

N

il

mj
N
i)
el
o

o]% A= BEA7|(tandem MS && MS/MS)9]

L

N
N
i)
K
T

bt
=)

17 Akl A

9|

S 7F o,

i)
5

ol

ZE2 OA

2}

A o] 3} o] &

47 e 2

AHLE 2). o]F AT &

ol
)

P PRE QRN AR T2} o

ksl
R

A}

o
T

Fo 2 A

MRM(Multiple reaction monitoring)

iz

file)

g

el
il

& 152), Ad =SS ANCEAE

A

=]
s

(

}1\1_

Bae v

Z}eE 179.2), 2~

=]
RN

(

o}t
150), Al

il

<

TH

high performance liquid

A2 vt 2e}y] -Ape] 4

ol %
b %

=
[}

HPLC-UV(aL4



w Mass Anaiysis
TT——

Fragmentation
Chamber

lon
Selection

Mass Analysis
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Z718k8kal 0.02% 24F 58 1000 pL= Hgstak & thr] 0.02% A4k
& 500 pLE &YAA ARE FAsAT AEHAE A 0.02% 24 5
€9 500 pL= AH3 ¥ AmntEgey] ojFdor &AA £ st
a4 4). 29 daE HES] A8 £yEo] U f71aks UV
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Pragran

01 new cartnidge
Exchange completed  Syringe ready  HP AS request On  Position left clamp walve: [1-2]Left 1-2

Cartridge exchange left  Diagram HP AS request: OF

02 zolvation
Exchange completed  Syringe ready

HFD1, Pump 1 Aspirate Salvent: MeOH  Dispense Salvent: OUT  Wolume: 1000 pl
Agzpirate Flowrate: 10000 plmin - Dispense Flowrate: 5000 plmin - Diagram

03 equilibration
Syringe ready

HPDT, Pump 1 Aspirate Solvent: 0.2% Hac  Dispense Solvent; OUT  Wolurne: 7000 pl
Agzpirate Floverate: 10000 plémin - Dizpense Flowrate: 5000 plémin - Diagram

04  inject sample
Syiinge ready  HP AS request: On

HFD1, Pump 1:  Agpirate Salvent: 0.2% HAac  Dispense Solvent: OUT  Walume: 500 pl
Aszpirate Flowrate: 10000 pl¢min - Dispense Flowrate: 2500 pl/min - Diagram  HP AS request: OFf

05 washing
Syringe ready

HFD1, Pump 1;  Agpirate Solvent: 0.2% Hac  Dispense Solvent, OUT  Wolume: 500 pl
Agpirate Flovrate; 10000 plémin - Dizpense Flowrate; 2500 pl/min - Diagram

06 elution
Input 1 ACE: High  Swringe ready  HP Pump start, On Position left clamp valve: [E-1]Left -1 Diagram

HF A5 request: O Position left clamp walve: [1-2]Left 1-2
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2) WA AZnLE 12}

M FEntE 1t o] EAO R 10% WEr-L/0.02% =2+ F&H(pH 3
FEHNE Axste] 045 mo] oo o Hsta @r|ste] thA] HE-E
1:1, 7:3, 3:1 £& 17:302 fgA o F5 77 urkg Al 0.3
mL/min, Z¢ AFE A= 0.2 mL/min® o] ARvEIZGYES et

aFFET ARE FYe] fste] AR U8 ZrIRS 17 59 7o

r— Program T able:

Command

YVALWE mainpass

WAIT FOR Startrequest, tieout 10,00 min.
WaLWVE bupass

DR&w 1.0 5 from zample, 200 B /min speed
WAIT FOR Startrequest, timeout 10,00 min,
YVaLWVE mainpass

WAIT FOR Start, timeout 10.00 min.

INJECT

00 = N e L R o=

[d

a9 5. AFAE FY 2209

2 WAYOZ turbo ionsprays AHEE] HHEAS F3elH
dJ =

H]—)JJ,]_ o].Q_ ‘ﬂ}ﬂ H]—)x] o7 1/}.



MS/MS system oull:smn gas (optional)

. DP lFlFl’ EP 1__‘ \—I}{P _, W

sSource | | |

1] —1
N —

TEM q
Q1 RF-only Q2 detector

a6, AR BAS g HAA =21 HAE Q1A
(DP : Declustering potential
FP: Focucing potential
EP : Entrance potential
TEM : Turbospray temperature
CE : Collision energy
CXP : Collision cell exit potential )

4) 345

kol 2w 100 pL, WA 0.35 g/L, kAt 2,14 g/L, HdF
S22+ 0.38 g/L, o-HlErtAt 0.34 g/L, m-vlEvlAt 0.36 g/L, p-HlE
2 0.31 g/l BEE TAE 571 238 158 100 pL, 0.02 %

=3
o 800 uLE 7hete] 35& APE AAem sha, 1 ARE 28 o
me B

EEES 1/10 4 @R SNste] FYstn AREINL

35 #Fd F Ade AL FE5E 5] S/N H] 394 HEMAE
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2§71 A

/| 27 AE A3, ol B4 P A
(o3}
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}o]
AF 194-1199] o] &S o] &3k MRM(Multiple reaction monitoring)el A 7=

< At 180-105, #Evlx

ol

A3} wlgulAbol s s AE A7) feol] alEEtsE w HEFo] 7FsdE

Ko 8), WAk, dd S SALS dole B4 WS AR

i 050
i product ion of 150
D ades hippuric acid
= i
=
=
E 2.0e5
= Tz
0.0 T T T T T T T T
=10} a0 100 120 140 160 180 200
mfz, amu
1765 . naE
1.5e85 9151 product ion of 194
] methrylhippuric scid
o
é_‘ 1.0e5
o
=
ai}
E 5.0e4
109.1
o.om 1 T — T T T T T
[=1u} a0 100 120 140 160 180 200
mfz, amu

a8 7. vtxAty WE"] mleAre] product ion

monitoring
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1.0 14

Time, min

0.4

A A ARvtEaR et m/z 180-105, WY

vz Al m/z 194-119 S o] &

reaction monitoring))

+ MRM(Multiple

)
s

Now Haole

==
)

ALk

Y2k 151.0, 7kx4F 178.0, A4 28

W

2}2}

149.0, Wlgwlz Ak 192.09]
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9ol JEHATE. Multiple reaction montoring=
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e AT} o] 279 A A multiple ion scan EE=2 7|4k

a3t

Intensity, cps

150.5
2066
5.0e6
anesd oo
2 Def
19 k= 1
a0
100 180 zOO
mfz, amu
A% Mandelic acid
1776
2.0e6
2
S G0ef
=
T 406
=
x
= 2.0eb
o0
% Hippuric acid
2 0o [e]
a9 9. 4 F9 771
A HER
===

Intensity, cps

Intensity, cps

= O

= =2

142 6
5.0e6
B5.0e6
4.0s6
2.0e6
oo
100 150 200
miz, amu
B Phenylglyomxvhic acid
1947,
8.0e6
.06
4066
1189
2hed RE-X
oo
00 150 200
miz, amu
D Methylhippuric acid
= o
Ao Sole A
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____EiA :’:m & }_ 4000 1200
. 2500 - gagg . 1000 LA
W - .
;f 2000 AN 5 o500 NS & s —=
= 2 2000 _ = £ E00 Sl
7 SN £ 1500 2 -
T 1000 z - T 400 —
= / B T 1000 == = . —_ -
~ 500 — 500 200
o B — e [ SRS TR L ghee oo e —
1o 50 0 -400  -300  -200  -100 3 8 13
bR () FP (¥) EP (¥}
3000 12000 4500
4000
- 2500 = 10000 < 3500
2 o0n /\\ & 8000 5 3000
< = = 2500
2 1500 Y % soon 3 2om
T 1000 S & 4000 £ 1500 P——————
< .2 " R ST B
S0 éf/ . [ — 500
o \ . [ T —— —_ Y
=100 =50 g 10 12 14 a 10 1z 12
CE QW) HEE CUR
a9 100 A7 247 HA 23 AAS 919 A AR
Q1A A gk
DP(Declustering potential) -20
FP(Focucing potential) -150
EP(Entrance potential) 10
NEB(Nebulizer gas) 8
CUR(Curtain gas) 8
[S(Ionspray voltage) -4200
TEM(Turbospray temperature) 500
DF(Deflector) 200
CEM(Chemical emission multiplier) 2000
E 1. 71 Fol A4S 9l MS/MS =3
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Apo] &
151
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X
sl

1600
400
100
100

178
192

Q1 multiple ion

Els
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71
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shole
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=
= 1l

1 C18 HD

Z] o
b B S
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7
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olo

H(ZH 11) o] 5o s merE:10% wWehE/0.02% =4 =89 1:11& A}

FRATHZE 12).

S

o] 7b&

KeN
=

G

12 A

=5
1=

ol A microbore Z

—

-2/0.02% %4

Fck 19 139

S

°] 7bs

Age] AZvtEa#:S YeRSth

o
oF
o

4 84

o
T

s

(18 14)

A 0.997 - 0.9992 F5F 9042 ehhglch

/é_l/\

F 0.07 - 0.35 g/L, wkxAk 0.43 - 2.14 g/L, dAd=28S

] X
puk

ju

O
Ao

5

24

0.08 - 0.38 g/L, #l&r}=4k 0.07 - 0.67 g/L H2lel A
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A) MeCOH:10% IMeOH mn 0.02% HAc 50:50 B} MeOH:10% MeOH in 0.02% Hac 1585

A" 11 3 5 F vhedte] UV =dEd
v

(¢ : UV 225 nm, o}g UV 254 nm)
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XIC of -01 SIM (4 fongk 148.0 amu from Sample 1 (rund)... hax. 5.6e5 cps.

w GBS 2903
o
; 40e5
W 38.10 4266
= 2D0e5 3350
ie)
=
- oo T T T T T T T T T
5 10 18 20 25 =0 358 40 45
&) Phenylglyoxylic acd Time, min
ZIC of .21 5Ih (4 fons) 192.0 amu from Sample 1 (runi)... hax. 1.5e6 cps.
o 156 2908
o 24.52
o
_é_‘ 1.0e6 1008 2815
w
42.68
o 15.94 3362
g n A
- oo T T T T T e T T T
5 10 15 z0 25 =0 35 40 45
B Methylhippuric acid Time. min
ZIC of .21 5IM (4 ions) 178.0 amu from Sample 1 (runi)... hax. 3.0e6 cps.
w  30e8 2903
= 2448 42.66
= 1995
2 3356
o 1639 JL 3810
E
- oo T T T T S T
5 10 15 z0 25 =0 35 40 45
Time, min

) Hippuric acid

o 12, Hd =S54 vE A
amvEIY (FAR 38, BEE9 1-4,
_T_

AER AR 3%
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FIC of -0 Sk (@ ions): 1990 amu from Sample 8 (=terr... Max. 7.2e5 cps.

51.73
7.2es 4z a4
5.0e5 3262
24,496

!

Intensity, cps

15.43
22z 1125 A 2031 {\2934 3837 4744 | |LE2.76
. TRy - T Ay Farry AR &

0.0 T
5 10 15 20 25 20 jetal 40 45 50 55
. . Time, min
A% Phenylglyoxylc acid
XIC of -1 SIM (3 ions) 192.0 amu from Sample S (derr... Max. 2.3eb cps.
=
48.92
2 2nes s;o7g 9
= 21.72
= 1277 i A 5784
& 0.0p r——— . ey o : —L o
E 5 10 15 20 25 a0 a5 40 45 50 55
. . . Time, min
B} Methylhippuric acid
ZIC of -1 SIM (& ionsk 178.0 amu from Sample S (<ter... il 3xc. S.Gel cps.
2
48 .62
= &0ed 2187 3056 30,50
% J 12.51 i h 57 65
5 o.ob ey by ey . —
E 5 10 15 20 25 20 325 40 45 50 55
. . . Time, min
) Hippuric acid
XIC of-21 SIM (2 ions): 151.0 amu from Sample S (<terr... Max. 8.2e5 cps.
=
= 8.2eh 30.92 4885
= 2183 57.03
= 11.32 20355,
& 00
E 5 10 15 20 25 a0 a5 40 45 a0 55
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s° S5 »”
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E i / E . /
&
82 / E 2
[~ [~
1 1 /’f
] 1]
.00 010 0.20 0.30 0.40 0.0o 0.0 1.00 1.50 2.00 250
cone. of PGA (g/L) conc. of HA (g/L)
4
" oses / 3 R®= 09943 T
s ¢ : : ' /
= /‘/ % 25
: 3 / § 2 /
c c
2 2 g 15 o
e / g
1
/ 0s /
u] 1]
.00 010 0.20 0.30 0.40 0.00 040 020 0.30 040
cone. of o-mHA (gL} conc. of MA (g}
% 14. LC/MS/MSE o] &% 784 trtibEe] A3
=] >~ O = = = =] 2~ O O
Zh gEe] Bl4E A A= 94 - 110 % 92 45 58S vy

Recovery (%)

Compound Cartridge only Cartridge and
column
MA 101 102
HA 100 97
PGA 98 94
o-mHA 97 100
m-,p—mHA 110 110
E 3. #7184 AR 358

_18_



0N =
Mmes.u
WULOO#AZTELHT
_
/ﬂﬁr‘_ﬁM\urnAlLuLE.l
g 83 -«
Lo_aﬂrUNeﬂw4Wﬁ4ﬁﬂo%%
B Fogp w8 o :
L.*o],l.mﬂE/\,MﬂLl.dl
Y m 0 J;,D,I‘ﬂlo_~036ﬂ
%EL,%%%%QM?AMW
o/]a] o
lqu_gmﬂﬂaﬁm%ﬁi%
G Cw oy T o L% w0
%ﬂmﬂpﬂ ufwﬂétﬁa
&z asaﬂe}1LL¢
/1r1_.O L&lﬁeuolliobt
Sé# g oM T S T
= 7 = S p ¥ I 0
%%% Wog X 5 & <
#ﬂﬂﬁﬂ%%ﬂ%ﬂ% b
= o S - T Yoo T oo o
;%@Up .zmy%z.e? T =
Y SMﬂmﬂ%A1 AR T
il ,@4%1% o T T o . W
o w%%ﬂz,o T
I = o m W B o= T S 3 2 2
> & N o B M Iy ol X
oﬁaﬂr% = Jmﬂuaewmﬁmﬂ T 5
u%uuuo.eubfaréllbéﬁrma ® Hfm
ﬁl&xﬂmlM%q_/rﬁAMeﬂm o) B
aﬂﬂA).dLomﬂ,]or%,mﬂﬁ%P . o
u%h_mw %ztAooEﬂpl = _ * %
N B %5ﬂ;o%gm; g ®
%ovhan%z %H1@ S PEEEEGEZ |
MﬁﬁyuwAﬁ%EM;@ﬂwAl EREE I
\ﬂmﬂhhomﬁu._fﬁoo 2 .
ﬂswm/ﬂmzou,ﬂrﬂﬂ
@4mw@%g%mg@m
~ /ﬁﬂx —~
G BN ,HT,@%aéﬂﬁ
DEEJ.%_ O -
T EELE
o S
S

- 19 -

A e a2
vlE 1



Compound Level  conc.(g/L) CV(%)  Ratio(GC)

HA 1 0.647 £0.030 4.6 1.12
2 0.799 £0.042 5.3 1.12
3 1.253 £0.081 6.5 1.19
4  1.414 £0.096 6.8 1.03
5 1.610 £0.078 4.8 1.04
6 2.084 £0.125 6.0 1.03
MHA 1 0.578 £0.015 2.6 1.18
2 0.829 £0.031 3.8 1.24
3 1.007 £0.033 3.3 1.13
4 1.242 £0.031 2.5 1.14
5 1.431 £0.038 2.7 1.19
6 1.674 £0.043 2.5 1.13
PGA 1 0.187 x£0.003 1.8 1.07
2 0.296 £0.005 1.5 1.19
3 0.431 £0.004 0.9 1.17
4 0.510 £0.012 2.3 1.27
5 0.589 £0.007 1.2 1.18
6 0.692 £0.001 0.2 1.23
MA 1 0.177 £0.015 8.4 1.08
2 0.281 £0.011 4.0 1.04
3 0.420 £0.022 5.2 1.13
4 0.542 £0.043 7.9 .98
5 0.709 £0.030 4.3 1.09
6 0.870 £0.032 3.7 1.06
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