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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

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




GC/MS

=50:50
0.5 50ug/e
10~500pg/®

Water:MethanoI Water:Methanol Water:Methanol

GC/MS
2 0.2g
10% 1me t-
5me 10
3,000rpm 10
t- 5me
100me R* 0.999
3
0:100
3
GC/MS
GC/MS
GC: 7890A(Agilent) MS:5975C(Agilent)
: HP-5MS  0.25mm¢p ><30m :0.25pm
80 (2 )10 / -280 (18 )
: 1me/min
: 250 S4ul
MS 1230 MS : 150
LC/MS/MS
GC/MS
LC/MS/MS 29 4
LC
1
45 2
HILIC
Zic-pHILIC Inertsil amide PC-HILIC
R.T.
TSKgel VMpak-25 :
: 500mM :0.5% =18:80:1:1
18 10

=75:25 50:50 0:100

50:50 75:25
MRM
( 0.2ng)
7
2 6)
4
3
(n=3)
3
0.1g 50ug 500ug
10 1



()

120 -
100 . ® N- ]
EN- ]
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
22 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 8.1 6.0
C 4.6 6.0 5.3 8.5
D 1.2 4.0 1.1 7.4

8.4mg/cap RSD 0.9% 9.4mg/cap RSD 6.5%

D * :3



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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