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Solid — phase extraction LC — MS/MS determination of ampicillin residue

in recombinant human granulocyte colony — stimulating factor injection
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Abstract Objective: To establish a solid — phase extraction — LC — MS/MS method for the determination of ampi—
cillin residue in recombinant human granulocyte colony stimulating factor ( thG — CSF ) . Methods: Using amoxicil—
lin as the internal standard the sample was purified and concentrated by a HLB solid — phase extraction column.
Chromatographic separation was performed on a Agilent Eclipse XDB — C4(4. 6 mm x 150 mm 5 wm) column with
the mobile phase of acetonitrile — water( adjust pH to 3. 1 with formic acid) by gradient elution. Electrospray ioniza—
tion( ESI) source was applied and operated in positive mode ampicillin and amoxicillin were detected on multiple
reaction monitoring( MRM) mode by the transitions from the precursor to the production( m/z 350.0/106. 1
350.0/192. 0 and 366.0/114.0 366.0/208. 0) . Results: For ampicillin calibration curve was linear in range from
0. 0442 t0 3.5362 pg * L' (r=0.9995) the limit of quantitation was 0. 0442 pg * L™ the method recovery was
between 101. 1% ~106. 7% the RSDs of inter — and intra — day precisions were less than 5. 8% and 7. 3% respec—
tively. Conclusion: This method is be accurate good reproducibility and sensitive for determination of ampicillin
residue in thG - CSF.
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N S TROGEN EVAPORATOR,; : MS3 digital
rHuG - CSF 2010 IKA; : Milli - Q( ) .
. 1.2 ( 86. 0%
2010 : 130410 -200405) (
B - 86. 6% : 130409 —200609)
b rhG - CSF o 10
( . A20.3 mL -
o ! 200506A01 200506A02 200506A03; B:
0.6 mL - - 200506B01 200506B02
HEN ’ 200506B03 200903B01 200903B02; C: 1.2 mlL -+
HPLC o 2010 -l 200506C01 200506C02) .
( Merck ) ( Dikma
1
N ) R
I pgeml™' 7, 2
HPLC 2.1 N
Agilent Eclipse XDB — C4
(5 pm 4.6 mm x 150 mm) ; A
* . E.Verdon ° - ( pH3. 1) B 1;
ik 135 C; 0.8 mL * min :10 plLe
2,
. D. M. Holstege " LC - MS 1
5 B - o Sonja Tab 1 Gradient elution program
Riediker Yuko Ito LC - MS/MS A ( phase) /%
. B ( phase) /%
( time) ( flow rate) ( water) ( acetonitrile)
L un /min /mL + min - (pH 3.15) acefontiie
2~10 pg* L ° 0.01 0.8 95 5
4. 00 0.8 20 80
° 5.00 0.8 95 5
_ 6.00 0.8 95 5
2 ESI
° Tab 2 MS parameters of penicillins in ESI*
1
1.1 : SHIMADZU Prominence ( parameter) (‘ampicillin)  ( amoxicillin)
GBM =20A ( relative molecular mass) 349. 1 365. 1
DGU — ZOAX LC —20AD ( parent ions) ( m/z) 350.0 366. 0
( quantitative ions) ( m/z) 106. 1 114.0
SIL —20A,, CTO —20A. : -
) ) ( qualitative ions) ( m/z) 192.0 208.0
Applied Biosystems API3200 LC - MS/MS ol enens) 14 N N
SyStemS ( collision exit potential) /V 4.0 3.8
( ESI) \AnalyStl- 4.2 ° . ( declustering potential) /V 21 17
. Waters ( ) (curtain gas) /MPa 0.2 0.2
: Waters Oasis HLB Extraction Cartridge( 30 (collision gas) /MPa 0.07 0.07
mg: 1 mL) Agilent Bond ODS - C18 Cartridge ( 100 (onspray voltage) /V 5300 5300
. . . ( temperature) /°C 500 500
mg: 1 mL) Strata - X - C (60 mg: 3 mL) ;
1( gas 1) /MPa 0.4 0.4
:BP 211D STARTORIUS;
2( gas 2) /MPa 0.4 0.4

:3K30 Sigma; N - EVAP 111 NI-
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2.2 (A)
: (A,) ;
10. 28 mg 100 mL
(102.8 mg * o RSD; 5d
L) 4C (2 ) o RSD 35,
- (5:95 v/) 3 (n =5)
. Tab 3 The extractive recovery of
ampicillin in bland matrix
10. 03 mg 100 mL RSD
( 100. 3 mg * L_l) ( concentration) A Ay ( extraction ( mean) 1%
/ng * mL~! recovery) /% 1%
4 ’ . - 0.1326 288.43  473.15 60. 96 56.27  10.12
(5:95 v/v) 10.03 g L 295 40 61 50
° 274.89 58.10
2.3 241.70 51.08
5 mL thG — CSF 233.81 49.42
2 mlL (10.03 pg* L7') 100 pL 0.8841 1504.90  2579.20 58.35 59.76  6.11
2 min A 1539. 50 59. 69
. 3 mlL 1621. 80 62.88
1404. 50 54.45
3 mlL A 1635. 90 63.43
° I mL 1.7682 3419.70  4889.90 69.93 7102 6.17
- (80:20)3 mL 3742.55 76.54
40 C 3622. 60 74.08
- (5:95 v/ 100 pL 30 s 3192. 45 65.29
(15000 r * min~') 10 min 3387.3 69.27
LC - MS/MS o
2.4 . ! (n =3)

rhG - CSF 2mL 5 mL
“2. 3 » R

100 L
0.0442 0.1362 0.2651 0.4420 0.8841 1.326
1.7682 3.5362 pg+ L7

10 wlLo
Y X

Y =0.32X +0.00448( 1/X ) r=0.9995
0.0442 ~3.5362 pg * L~

o S/N =10
0.0442 pg L',
2.5 thG - CSF 2
mL 5 mL
3 (0.1362
0.8841 1.7682 pg+ L™') 100 pL “.3”

5 o

Tab 4 The method recovery of ampicillin

in bland matrix

(-added) ( determined) ( recovery) ( mean RTD
/ng /ng 1% recovery) /% %
0. 01326 0.01370 103. 33 106. 7 6.14
0. 01326 0.01388 104. 67
0.01326 0.01485 112.00
0.01326 0.01521 114.67
0. 01326 0.01308 98. 67
0. 08841 0.09371 106. 00 106. 8 3.34
0. 08841 0. 09636 109. 00
0. 08841 0.09725 110. 00
0. 08841 0. 09548 108. 00
0. 08841 0. 08929 101. 00
0. 17682 0. 16444 93.00 101.1 5.92
0.17682 0. 17063 96. 50
0.17682 0. 18742 106. 00
0. 17682 0. 18742 106. 00
0. 17682 0. 18389 104. 00
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5 . (n =5)
Tab 5 The intra — day and inter — day precisions of
ampicillin in bland matrix

( intra — day) ( inter — day)

(added) /ng 0.01326 0.08841 1.7682 0.01326 0.08841 0.17682
( mean 0.01351 0.09467 1.8132 0.01392 0.08823 0.17911

determined) /ng

RSD/% 4.61 5.79 4.64 7.32 7.26 6. 64
2.6 LC - MS/MS

. rhG - CSF 2ml 5 mL

“2. 3”
0.1362 0.8841 1.7682 pg= L™ . . 3
100 pL
5 o

10 pL (A) .

(Ao) (AO_A)/AO

N 3 6.9%
6.1% 5.2% ,
3
10
0.0442 pg
L
4
4.1 1
m/z 50 ~400
o M+H "m /2350
m/z 106 160 192 174
m/z 106 192
m/z106 192 o
M+H “m/z366
m/z 114 134 208 255 211 m/z 114
208 m/
z114 208 o 2
3.42 min 3.15

min. thG - CSF
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: rl;:i<|i><rn.
g =N
NH, : By
] H .
CO0H
/‘ m/z: 349
[i
_0 \\r NH,
191.0 JI\') S——
160.0 I a8
ATate N n/z:106
9.0
. 114. 7 2107 .
205 laeso JplAP2), sed®0 L, ]
G0 100 140 180 220 260 300 340 380
A
nnm T ]
114.1 i, .
~ N ED<L“' m/z: 365
" e Yy
L el Coon

i 0 Py
\Q\r JJ\ J" m/z: 208
(5

Mhl
oH
- m/z:114
NH,

0.7 3667

160.0 8. 9
233.6255. 1 321.1 |

SN N RTINS N RN
60 100 140 180 220 260 300 340

3é0 Im/z
B
1 (A) (B)

Fig1 The second grade mass spectra of ampicillin( A) and internal

standard amoxicillin( B)
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Fig 2 Chromatograms of blank matrix ( A) blank matrix added ampicil-
lin( 3. 42 min) and internal standard( 3. 15 min) ( B)
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Fig3  Recoveries of different SPE columns
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Fig4 Recoveries of different eluants
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Fig 6 Chromatograms of acetonitrile — water ( A)

acetonitrile — water

added formic acid as mobile phase( B)
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