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-  UPLC-MS/MS GPC

7 N — . epc - 151 /v
Acquity UPLC® BEH C,,  SO0mmx2.1mm 1.7 i
I P ) 0 mg/L r>0.99
0.5 ~3.0 mg/kg 79.44£5.67 % ~ 98.07 £9.50 % RSD  4.24%
~14.00% LOD 4 ~12 pg/kg LOQ  13.2~39.6 pg/kg
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Abstract A novel method has been developed for the'r: X and determination of 7

nipagin ester preservatives in leather by ultra performance Hfd chromatography-tandem mass

spectrometry UPLC-MS/MS coupled Wlth on chromatographic GPC clean-up.
Nipagin ester preservatives in leather w @%ﬁ ted by ultrasonic extraction with methanol.
The extract was dried by a r tav @ rified by GPC then redissolved in the solvent of
methanol-water 1:1 v hromatographlc analysis was performed on an Acquity
UPLC® BEH C,, colu % X 2 I mm 1.7 pm with a gradient elution of methanol and
water as the m ses. The analytes were detected by electrospray ionization ESI tan-
dem mass {P%ry with multiple reaction monitoring MRM in negative ion mode. Good
line ﬁ\*( > 99 was observed between 0. 1 and 1. 0 mg/L for all the analytes. The recover-
ies aNelatlve standard deviations RSDs were checked by spiking samples with the 7 nipagin
ester preservatives at the three levels of 0. 5 1.0 and 3. 0 mg/kg. The average recoveries of the

7 nipagin ester preservatives were from 79.44 £5.67 % to 98.07 £9.50 %. The precision
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values expressed as RSD ranged from 4. 24% to 14.00% % =6 . The limits of detection were 4
- 12 png/kg and the limits of quantification were 13.2 -39. 6 png/kg for the analytes. The meth-
od is simple rapid sensitive and accurate and suitable for the quantitative determination and
confirmation of 7 nipagin ester preservatives in leather.

Key words gel permeation chromatography GPC  ultra performance liquid chromatography-

tandem mass spectrometry UPLC-MS/MS nipagin esters preservatives leather

nipagin esters

p-hydroxybenzoate 1
1.1
o3 - Ac-
quity UPLC Quattro Premier XE
ESI Waters Acquity
pH3 ~8 UPLC®BEH C,, 50 mm x2.1 mm 1.7 um
4 Waters AccuPrep
MPS™ 300 mm x 10 mm
Bio-Beads S-X3 200
J2 Scientific 0.22 pm
3-5
HPLC
methyl paraben MP
67 80% ethyl paraben EP
97. 5% propyl paraben PP
N 0 0 100% isopropyl paraben IPP
100% butyl paraben - BP
HPLC
y 100% isobutyl paraben IBP
99% heptyl paraben HP
100% Dr. Ehrenstorfer GmbH
PU
1.2
N 1.2.1
58
SDME ) 5 mm x5 mm
3 1g 0.01 g 50 mL
/ 20 mL 70
8 T 30 min
4 20 mL
- 40 C
1.2.2
GPC 2 mL - 1:1
- v/v GPC
UPLC-MS/MS 7 1 mL 5 mL/min 6 min
6 ~ 12 min 40
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1 v/v 5 mL 0.22 pum
UPLC-MS/MS
1.3
1.3.1
Acquity UPLC® BEH C,, 40
e 20 C 5 pL A
B 0 ~1 min 40% A

~60% A 1 ~2 min 60% A ~40% A 2 ~ 4 min
40% A ~80% A 4 ~6 min 80% A ~90% A 6 ~7

min 90% A ~40% A 0.3 mL/min
1.3.2
ESI
MRM 3.0 kV 4.0
kV 110 € 380 C
600 L/h 50 L/h
1
1 7
Table 1 MS parameters for 7 nipagin ester preservatives
Parent Daughter Dwell Cone Collision
Analyte ion ion time/ voltage/ energy/
m/z m/z s v v
MP 151.1 91.9" 136.0 0.1 30 20
EP 165. 1 91.9" 136.0 0.1 30 15
IPP 179.2 91.9" 137.0 0.1 35 25
PP 179.2 91.9" 137.0 0.1 35 20
IBP 193.2 91.9" 136.0 0.1 35 20
BP 193.2 91.9" 136.0 0.1 35 25
HP 235.3 91.9" 136.0 0.1 45 25
% quantitative ion.
2
2.1
2.1.1
1-3
2.1.2
5 mm x5 mm
60 mg/kg 1 g
0.01 g 50 mL 20 mL
25 40 50 60 70 C
500 W
45 kHz 30 min

70 C

60

30

MP / (mg/kg)

20

59.2
120

2.1.3

2.2

o

40

25 40 50 60 70

Temperature / C

1
Fig. 1 Ultrasonic extraction of MP at

different bath temperatures

70 C
30 60 90 120 150 min
58.1 59.1 59.3
59.2 mg/kg 60 90
150 min
2 30 min
70 C
60 min
GPC
14
1.2.2
GPC 2 3
6 min 30 mL
6 ~12 min
30 mL
7
pH2.5
7 UPLC
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Fig. 4 Total ion chromatograms of UPLC-MS/MS
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Fig. 3 GPC chromatogram of 7 nipagin esters 1. MP 2. EP 3. IPP 4. PP 5. IBP./6. BP 7. HP.
spiked in a leather sample at 254 nm
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Table 2 Retention times linear equations correlation coefficients r limits of detection LOD
and limits of quantification LOQ of 7 nipagin esters
Compound Retention time/min Linear equation r LOD/ pg/kg LOQ/ pg/kg
MP 1.69 y =10487. 6x +339. 68 0.9986 4.5 14.8
EP 2.10 Y =5619.89x + 158.09 0.9979 4.5 14.8
PP 2.84 y =5408. 152 +77.63 0.9993 11.4 37.6
PP 3.48 y =12188.6x +177.00 0.9961 12.0 39.6
IBP 4.55 y =19560. 4x + 889. 82 0.9983 4.8 15.8
BP 4.54 y =19863.3x +887. 81 0.9974 4.7 15.5
HP 5.73 y =14667.4x +854. 44 0.9992 4.0 13.2
y peak area x mass concentration mg/L.
2.4 3 4 6
PU 7 RSD 4.24% 14. 00%
0.5 RSD
1.0 3.0 mg/kg 6 PU
1.2
3 UPLC-MS/MS 7 n=6
Table 3 Recoveries of 7 nipagin esters spiked in the leather by UPLC-MS/MS n =6 %
0.5 mg/kg 1.0 mg/kg 3.0 mg/kg
Compound — — —
Recovery x +SD RSD Recovery x +SD RSD Recovery x +SD RSD
MP 96.65 +10.20 10.55 92.42 £12.37 13.38 91.23 £7.34 8.05
EP 93.40 £9.84 10. 54 90.57 £9.90 10.93 92.13 £10.04 10.90
IPP 91.42 £11.74 12.85 83.29 +11.18 13.43 87.73 +10.44 11.90
PP 89.48 +8.33 9.31 82.13 +11.34 13.80 91.27 £10.85 11.89
IBP 90.31 £11.46 12.69 93.63 £9.63 10.28 90.47 £10.96 12.11
BP 88.33 £11.06 12.52 88.74 +7.68 8.65 85.03 +10.22 12.02
HP 91.18 £9.55 10.48 88.05 +8.28 9.41 98.07 £9.50 9.69
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4 UPLC-MS/MS 7 PU n=6
Table 4 Recoveries of 7 nipagin esters spiked in PU leather by UPLC-MS/MS n =6 %
0.5 mg/kg 1.0 mg/kg 3.0 mg/kg
Compound — — —
Recovery «x +SD RSD Recovery «x +SD RSD Recovery « +SD RSD
MP 88.68 £3.76 4.24 92.13 £7.62 8.27 89.50 +5.88 6.57
EP 88.35 +£8.12 9.19 85.34 +7.27 8.52 90.10 +12.61 14.00
IPP 80.93 £7.59 9.37 81.58 +9.98 12.23 84.43 +6.84 8.10
PP 81.72 £9.09 11.13 89.98 +9.91 11.01 79.70 £6.96 8.73
IBP 83.01 £9.22 11.10 89.98 +7.39 8.21 80.43 +10. 89 13.54
BP 83.45 £6.41 7.68 79.44 £5.67 7.14 90.60 £9.64 10. 64
HP 87.83 +£6.18 7.03 91.32 £5.98 6.55 96.50 £8.98 9.31
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