18
18
LC/MS/MS
1)
22 2
23 10
JWH-251
LC/MS/MS
2 6) 11
LC
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LC/MS/MS

18

041104

LC
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SIGMA (=
FLUKA
N- (=
N-
11
50mg/e
500 mg/€
HPLC
1
0.19
0.1g 50ug
500ug
4
3
1me
200ng 50ng 2,000
500ng 30
LC/MS/MS
LC/MS/MS
0.1g 10me
10 3,000rpm 5

49

10me

100me
50
GL
25N  0.45um, GL Sciences
LC/MS/MS 1
25
2
0.1me 0.9me
200p.e 0.3mé
e
LC/MS/MS 2
0.1g
10me
10min 2

3,000rpm 5min

(1:1)

LC/MS/MS

il

9,800rpm 30min

LC/MS/MS

il

0.1me |
0.9me
13,400rpm 5min
| 0.2ne |
0.3me

0.5me

| LC/MS/MS |

9,800rpm 30min

0.5m



LC/MS/MS LC/MS/MS 1 2
Waters Waters2795

Waters Quattro Premier
TSK-gel VMpak-25(
2.0mm 150mm 7um)
LC/MS/MS
LC
TSKgel VMpak-25 2.0>150mm, 7pam ( )
A=
B=
C=500mM
D=0.5%
A:B:C:D=18:80:1:1
0.15m&/min
40
48
10min
MS/MS
ESI ( , )
:3.45kV, 12.8kV
120
350
100e/hr
1,0008/hr
MRM
MRM
MRM trace(m/z) CV(V) CE(eV) MRM trace(m/z) CV(V) CE(eV)
ESI( )
285.30 > 43.86 40 25 285.30 > 101.85 40 45
280.30 > 124.70 20 25 280.30 > 138.70 20 20
N- 252.20 > 124.60 15 20 252.20 > 138.70 15 20
232.20 > 158.70 15 20 232.70 > 186.70 15 15
N- 261.20 > 158.70 15 20 261.20 > 186.70 15 15
496.37 > 319.10 25 15 496.37 > 113.74 25 25
150.00 > 90.60 15 15 150.00 > 132.70 15 10
319.20 > 224.80 35 20 319.20 > 196.90 35 35
362.30 > 183.70 35 35 362.30 > 225.80 35 15
310.29 > 43.88 20 10 310.29 > 147.88 20 10
275.22 > 230.04 25 20 275.22 > 166.92 25 40
260.28 > 115.80 30 20 260.28 > 182.80 30 20
494 .10 > 368.90 20 20 494.10 > 168.70 20 40
285.18 > 193.06 35 35 285.18 > 153.98 35 25
ESI( )
329.06 > 204.72 20 20 329.06 > 284.68 20 20
296.01 > 268.70 40 20 296.01 > 204.72 40 20
421.18 > 80.56 30 30 421.18 > 226.66 30 20
231.28 > 188.04 30 10 231.28 > 84.86 30 25
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GC/MS

GC/MS
2 0.29 3
10% ime t-
5me 10
3,000rpm 10 : =50:50
t- 5me 0.5 50ug/e
10~500pg/¢
100me R? 0.999
3 Water:Methanol Water:Methanol Water:Methanol
, ] o0:100 1 50:50 1 75:25
GC/MS
GC/MS
GC: 7890A(Agilent) MS:5975C(Agilent)
: HP-5MS  0.25mm¢p ><30m :0.25pm
80 (2 )10 / -280 (18 )
: 1m&/min MR
: 250 s 4ue ( 0-2n9)
MS 1230 MS : 150 K
2 6)
LC/MS/MS
GC/MS
LC/MS/MS 29 4 4
LC 3
1
45 2
(n=3)
3
HILIC
Zic-pHILIC Inertsil amide PC-HILIC
R.T.
0.1g 50ug 500ug
TSKgel VMpak-25 : 10 1
: 500mM :0.5% =18:80:1:1
18 10

=75:25 50:50 0:100

o1



()

120 -
100 ' H N- | |
mN- | |
80 - -
| | | |
60
40 ] u
- -
20
| |
0 il |
1 2 3 4
(%) RSD(%) () RSD(%) (%) RSD(%) (%)) RSD(%)
81.8 8.0 101.9 8.3 73.2 6.2 104.0 8.7
108.5 2.7 99.0 2.7 106.7 0.7 97.1 0.7
N- 109.7 0.4 94.9 0.4 115.4 2.4 99.7 2.4
106.9 1.0 96.6 0.9 107.1 1.1 106.1 1.1
N- 102.5 2.0 92.3 2.0 102.6 1.7 96.8 1.7
79.6 5.4 90.7 5.5 87.6 14.7  126.5  14.8
103.9 1.0 93.5 0.9 103.1 2.2 104.4 2.3
103.3 2.1 97.5 2.2 102.5 0.6 98.9 0.6
99.0 0.7 99.9 0.7 88.0 3.7 95.2 2.0
106.6 1.1 97.7 1.1 106.8 1.8 107.3 1.9
124.1 2.5 101.4 2.5 134.3 6.8 119.9 6.7
98.5 2.7 90.9 2.7 100.5 2.0 100.7 2.1
99.7 1.4 95.8 1.4 103.6 1.4 98.2 1.4
107.1 1.8 93.4 1.7 104.0 2.7 104.2 2.7
92.7 8.0 82.6 8.0 100.5 4.3 97.1 4.3
98.4 1.7 90.8 1.6 124.4 4.5 96.4 4.5
115.1 4.0 94.5 3.9 115.6 5.7 94.4 5.6
118.5 1.2 89.1 1.2 120.3 11.0 101.7 11.1
:3
2 2
1.1 mg/cap 6.1 mg/cap 5
A-D
LC/MS/MS
LC/MS/MS - -
4 A D RSD(%) RSD(%)
mg/cap mg/cap
LC/MS/MS
A 7.3 2.6 8.0 6.8
D
GCIMS GCIMS B 3.1 ’-8 3.1 6.0
c 4.6 6.0 5.3 8.5
8.4mg/cap RSD 0.9%  9.4mg/cap RSD 6.5% D 1.2 4.0 1.1 7.4
D * :3
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LC/MS/MS

* 2
9.4 6.5 2,000ng 500ng
1.1 6.3 N-
6.1 4.1 N-
* :3
50
8)
25
2
LC/MS/MS
18 6 18
LC/MS/MS TSKagel
3 VMpak-25
6
200 ng * 2,000ng 200 ng * 2,000ng 50 ng * 500ng
4.0 (13.4) 4.3 (13.9) 66.5 (2.1) 74.2 (2.1) 70.7 (1.4) 78.7 (1.6)
37.6 (12.7)  45.7 (11.7) 42.7 (9.6) 51.8 (9.5)
N- 60.1 (3.7) 82.8 (3.6) 55.5 (5.2) 83.8 (4.7)
12.6 (6.2) 19.3 (5.6) 70.7 (6.1) 101.9 (7.4) 75.7 (2.8) 112.9 (2.6)
N- 42.0 (6.7) 68.0 (6.8) 45.1 (10.5) 69.0 (11.2)
80.2 (1.4) 96.9 (1.4) 79.7 (2.8) 96.3 (2.8) 79.7 (4.6) 98.3 (4.4)
62.4 (4.3) 80.9 (2.1) 67.7 (14.6)  74.7 (11.0)
5.3 (5.6) 8.9 (9.0) 7.5 (4.7) 13.1 (7.6)
78.2 (5.1) 87.3 (5.2) 83.9 (4.0) 93.3 (4.0)
16.7 (12.7) 13.3 (14.5)  120.0 (1.0) 115.2 (1.1) 142.0 (3.4) 127.0 (3.8)
74.5 (1.7) 84.9 (1.7) 77.5 (3.6) 89.6 (3.5)
74.2 (5.3) 91.8 (1.8) 78.3 (7.7) 90.6 (8.2)
65.1 (5.0) 94.3 (4.3) 63.4 (10.0)  92.0 (9.9)
* 106.9 (1.3) 96.7 (6.1) 66.5 (5.2) 98.8 (4.6)
* 109.5 (1.6)  100.8 (1.6) 101.3 (6.0) 93.4 (5.9) 88.6 (7.5) 88.5 (6.6)
* 81.4 (1.4) 85.6 (1.4) 86.5 (4.4) 91.1 (4.4)
* 144.1 (9.1)  111.5 (5.9) 118.3 (6.3) 91.7 (6.5) 93.8 (4.3) 66.7 (6.6)
% :3 RSD(%)
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24 47-50

18 2006
3
128(5) 811-817 2008 .
4
1 45
1 6 21-26 2010
10 4 1 5
6 34-38 2003

6

16 Chromatography 31 77-86 (2010) .
7

18 :

62 115-120 (2011) .

8

40 50-53 (2010) .

http://www.mhlw.go.jp/Kinkyu/diet/musyounin.html
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Ox

Ox Ox
18 6
19 7 4 22
7 ;
Ox Ox
Ox
Ox
20 2
20
4 12
21 6 22 5 1 6 17 23 4 20
4 6 30 1 464m
16 1700-1
1000m
18km, 25km (Ox) NO,NO,,NOx
Ox,NO-NO,-NOx
( 1592m)
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Ox
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METEXY
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1500m 72
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Ox
Ox Ox
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Ox
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Ox Ox 22 Ox
Ox
Ox >80ppb
Ox 0.8990 0.9330
0.8309 0.8781
Ox 0.8247 0.8751
0.8218 0.8699
0.8153 0.8698
0.8131 0.8665
Ox 0.8131 0.8552
0.8111 0.8546
Ox 80ppb 0.8047 0.8546
0.8015 0.8534
Ox 2 0.7986 0.8518
Ox 0.7953 0.8509
0.7883 0.8458
0.7874 0.8453
0.7871 0.8426
0.7835 0.8406
Ox 1, 0.7800 0.8340
0.7686 0.8322
0.7671 0.8303
0.7665 0.8150
80ppb 0.7650 0.8033
0.7316 0.7343
0.6876 0.7316
Ox
Ox [
Ox 80ppb
pp ) |
23 Ox
( ) ( )
Ox >80ppb Ox >80ppb
( 0.9441 ( 0.9333 ( 0.9441 ( 0.9333
0.8964 0.8829 0.9228 0.9145
0.7649 0.8195 0.8665 0.8456
0.7717 0.7718 0.8305 0.8272
0.7544 0.7663 0.8277 0.8188
0.7936 0.7562 0.8274 0.8167
0.7612 0.7457 0.8249 0.8166
0.7802 0.7441 0.8248 0.8081
0.7809 0.7437 0.8214 0.7974
0.7848 0.7396 0.8200 0.7973
0.7367 0.7355 0.8199 0.7966
0.7452 0.7221 0.8183 0.7801
0.8056 0.7197 0.8117 0.7792
0.8003 0.7193 0.8108 0.7717
0.7396 0.7155 0.8079 0.7695
0.8060 0.7028 0.8048 0.7638
0.8154 0.6974 0.8000 0.7593
0.7969 0.6932 0.7978 0.7587
0.7894 0.6879 0.7860 0.7491
0.7588 0.6810 0.7817 0.7376
0.7374 0.6775 0.7779 0.7318
0.8140 0.6673 0.7770 0.7312
0.8090 0.6575 0.7749 0.7024
0.7758 0.5976 0.7603 0.6885
Ox >80ppb
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22 23 ()
Ox hr
( ) )
Ox Ox Ox
0.9 12 1.3
21 ( 17 ( 1.7
2.2 2.7 25
23 34 31
24 37 31
26 3.8 3.2
26 38 33
26 38 34
26 39 35
26 39 3.6
27 4.0 37
27 4.0 38
28 41 38
28 41 38
29 41 38
3.0 42 39
31 4.2 39
31 4.3 39
3.2 4.3 40
33 45 40
3.4 45 41
36 46 41
36 47 41
4.8 4.3
22 () 23 () Ox
( ) ( )
33 ( 86
538 9.0 9.2
6.1 9.3 112
6.6 ( ) 9.3 12.9
7.1 0.8 13.0
7.7 103 14.6
7.9 11.4 15.1
8.8 11.6 15.1
9.9 12.3 155
10.1 135 15.7
10.2 135 16.1
115 15.2 16.9
12.3 15.4 17.2
igj 15.9 17.8
139 16.0 181
150 17.2 18.1
153 17.6 18.6
153 185 21.0
5% 19.2 215
156 21.1 224
16.0 233 24.6
183 26.4 24.8
267 35.3 33.3
36.2 34.8
Ox 80ppb
Ox
[C ( )ox ) ( )ox]
Ox
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A 01% B
A:B=75:25(0min) - 52:48(1.5 4min)
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TM 3428 - 1512 , TE(371.0 — 151.0)

MBC 1920 - 1322 , EBC(206.0 - 134.1) ™ TE
TM 342.8 - 932 , TE(371.0 ~ 86.0)
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