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Excellence in Science

Liquid Chromatograph Mass Spectrometer LCMS-8060NX

Stacked injection On-line SPE} LC-MS/MSE
O| 8¢t A2t DHERA F L= PFAS 24
Determination of Various PFAS in Egg Matrix Using Stacked Injection On-
line SPE Coupled to LC-MS/MS

- - - - Anja Griining
No. 05-SCA-210-070-K Shimadzu Europa GmbH
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Mass Spectrometer  : LCMS-8060NX UHPLC :Nexera X3
lonization : Electrospray lonization (ESI), negative Pump A (Analytical) : 2 mM ammonium acetate in H2,0
Interface Voltage -1kV Pump B (Analytical) : 2 mM ammonium acetate in Methanol
Focus Voltage 1-2.5kV Pump C (Trap) 1 H20 + modifier (sample loading)
Heating Gas 215 L/min Pump D (Trap) : Methanol (washing of SPE and delay column)
: o ) : Shim-pack Scepter™ 1.9 um
DL Temp. 1150 C Analytical column p p pm,
. . C18-120, 2.1 x 50 mm
Interface Temp. 1300 °C . ™
o ] Delay column : Shim-pack™ GIST HP 3 um, C18-AQ, 3 x 30 mm
Nebulizing Gas 3 L/min ) '
i _ Trap column - EVOLUTE® Express ABN On-line SPE cartridge
Drying Gas 23 L/min o
Heat Block 400 C Injection Volume  :5x 10
eat Bloc : Cooler -8C
Dwell-/Pause-time 1 4(3 for IS)/1 msec temperature :
CID 1270 kPa Column Oven :50C
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Acronym RT Type ISTD used Quantifier Qualifier Calibration range Unit R2
11CI-PF30UdS 9.309 Target - 630.90>451.05 630.90>82.95 0.001-1 ng_mL 0.9979
9CI-PF30NS 8.648 Target PFOS-IS 530.90>351.10 530.90>82.90 0.001-1 ng_mL 0.9989
DONA 7.479 Target PFHpA-IS 377.10>251.00 377.10>84.95 0.001-1 ng_mL 0.9957
FOSA 9.313 Target FOSA-IS 497.90>77.90 497.90>478.15 0.01-1 ng_mL 0.9959
FOSA-IS 9.312 ISTD - 505.90>78.00 505.90>172.00 - ng_mL -
HFPO-DA* 6.946 Target HFPO-DA-IS 284.95>169.05  284.95>185.05 0.01-1 ng_mL 0.9945
HFPO-DA-IS 6.946 ISTD - 286.85>168.90  286.85>118.85 - ng_mL -
PFDoS 9.674 Target PFDoDA-IS 699.00>79.90 699.00>98.90 0.0025-1 ng_mL 0.9912
PFTrDS 9.878 Target PFDoDA-IS 749.00>99.10 749.00>79.90 0.0025-1 ng_mL 0.9867
PEESA 6.538 Target - 315.00>135.00 315.00>82.90 0.001-1 ng_mL 0.9989
PFBA** 4.547 Target PFBA-IS 213.00>169.00 - 0.01 -1 ng_mL 0.9846
PFBA-IS 4.541 ISTD - 216.90>172.00 - - ng_mL -
PFBS** 5.982 Target PFBS-IS 299.00>79.90 299.00>98.90 0.01 -1 ng_mL 0.9997
PFBS-IS 6.139 ISTD - 301.90>98.80 301.90>79.80 - ng_mL =
PFDA 8.802 Target PFDA-IS 513.00>469.00  513.00>219.05 0.0025-1 ng_mL 0.9984
PFDA-IS 8.814 ISTD - 519.00>473.90  519.00>219.00 - ng_mL -
PFDoDA 9.454 Target PFDoDA-IS 613.00>568.95 613.00>169.10 0.01-1 ng_mL 0.9979
PFDoDA-IS 9.451 ISTD - 614.90>570.10 614.90>269.10 - ng_mL -
PFDS 9.155 Target PFOS-IS 598.80>79.95 598.80>98.85 0.0001-1 ng_mL 0.9971
PFHpA 7.389 Target PFHpA-IS 363.10>319.00  363.10>169.00 0.0025-1 ng_mL 0.9905
PFHpA-IS 7.381 ISTD - 367.00>322.10  367.00>169.00 - ng_mL -
PFHpS 7.974 Target - 448.90>98.90 448.90>79.90 0.005-1 ng_mL 0.9956
PFHXA 6.693 Target PFHXA-IS 313.10>269.00  313.10>119.00 0.01-1 ng_mL 0.9994
PFHxXA-IS 6.692 ISTD - 317.90>273.00 317.90>120.10 - ng_mL -
PFHXDA-IS 10.208 ISTD - 814.90>769.90  814.90>369.00 - ng_mL -
PFHxS** 7.468 Target PFHXS-IS 398.90>79.95 398.90>98.90 0.005-1 ng_mL 0.9988
PFHxS-IS 7.636 ISTD - 402.00>79.90 402.00>98.80 - ng_mL -
PENA 8.392 Target PENA-IS 463.00>418.95  463.00>219.00 0.01-1 ng_mL 0.9843
PENA-IS 8.375 ISTD - 471.90>427.00  471.90>223.00 - ng_mL -
PENS 8.809 Target - 549.10>79.90 549.10>98.90 0.005-1 ng_mL 0.9965
PFOA** 7.943 Target PFOA-IS 413.20>369.00  413.20>169.05 0.005-1 ng_mL 0.9978
PFOA-IS 7.951 ISTD - 421.00>376.10  421.00>172.00 - ng_mL -
PFOS 8.387 Target PFOS-IS 498.90>98.90 498.90>169.05 0.025-1 ng_mL 0.9858
PFOS-IS 8.368 ISTD - 506.90>79.90 506.90>98.80 - ng_mL =
PFPeA 5.771 Target PFPeA-IS 263.10>219.00 263.10>69.10 0.01-1 ng_mL 0.9989
PFPeA-IS 5.861 ISTD - 267.90>223.00 267.90>69.10 - ng_mL -
PFPeS / PFPS 6.992 Target - 349.20>79.95 349.20>98.95 0.005-1 ng_mL 0.9972
PFTeDA 9.896 Target PFTeDA-IS 713.00>669.05  713.00>169.05 0.005-1 ng_mL 0.9804
PFTeDA-IS 9.892 ISTD - 714.90>670.00  714.90>368.90 - ng_mL -
PFTrDA 9.698 Target PFDoDA-IS 663.00>619.00  663.00>169.00 0.005-1 ng_mL 0.9877
PFUNDA 9.143 Target PFUNDA-IS 563.00>518.95  563.00>269.05 0.005-1 ng_mL 0.9898
PFUNDA-IS 9.150 ISTD - 570.00>524.90  570.00>268.90 - ng_mL -
PFUNDS 9.601 Target - 649.00>79.95 649.00>98.95 0.0025-1 ng_mL 0.9917

* Contamination from ISTD

** Contamination from egg matrix



3 M= MY

11CI-PF30UdS 9CI-PF30NS DONA FOSA HFPO-DA L-PFDoS L-PFTrDS PEESA PFBA
0.01 ng/mL 0.01 ng/mL 0.01 ng/mL 0.01 ng/mL 0.01 ng/mL 0.01 ng/mL 0.01 ng/mL 0.01 ng/mL 0.01 ng/mL
Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy
EggAQC0.01| 0.0101 100.64 | 0.0097 96.95 | 0.0102 102.08 | 0.0117 116.99 [ 0.0088 88.39 | 0.0104 104.38 [ 0.0067 67.41 | 0.0102 101.80 below LOQ
EggBQCO0.01 | 0.0107 106.84 | 0.0093 93.10 | 0.0096 95.63 | 0.0103 102.72 | 0.0062 61.63 | 0.0149 149.13 | 0.0117 117.46 | 0.0101 101.04 below LOQ
EggCQCO0.01| 0.0092 91.70 | 0.0104 104.12 | 0.0100 100.08 [ 0.0115 114.69 | 0.0112 111.54 | 0.0102 101.98 | 0.0108 108.27 | 0.0104 104.31 below LOQ
EggDQCO0.01| 0.0113 113.08 | 0.0093 93.36 | 0.0087 87.41 [0.0116 11599 | 0.0099 98.96 | 0.0700 100.01 | 0.0061 61.48 | 0.0105 104.70 below LOQ
EggEQCO0.01 [ 0.0109 108.64 | 0.0096 96.32 | 0.0098 98.12 | 0.0101 101.33 | 0.0073 72.54 | 0.0113 112.64 | 0.0117 117.26 [ 0.0102 102.18 below LOQ
Mean 104.18 96.77 96.66 110.34 86.61 113.63 94.38 102.81
SD 8.28 4.45 5.70 7.65 19.99 20.42 27.65 1.61
%RSD 7.95 4.60 5.89 6.94 23.09 17.97 29.30 1.57
0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL
Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy
EggAQCO0.1 | 0.0992 99.25 | 0.0922 92.24 | 0.1027 102.72 | 0.0965 96.47 | 0.1102 110.25 | 0.1105 110.53 [ 0.0984 98.35 [ 0.1062 106.16 [ 0.1551 *155.15
EggBQCO0.1 | 0.0816 81.65 | 0.0877 87.75 | 0.0971 97.10 | 0.1115 111.48 | 0.1055 105.46 [ 0.1281 128.08 [ 0.1112 111.16 [ 0.1052 105.17 | 0.3562 *356.16
EggCQCO.1 | 0.0894 89.42 [0.0916 91.58 | 0.0945 9455 |0.0985 98.47 [0.1010 100.99 | 0.1028 102.79 | 0.0956 95.60 | 0.1018 101.79 | 0.1057 *105.71
EggDQCO0.1 [ 0.0923 9231 [0.0831 83.09 |0.0963 96.33 |0.1136 113.57 | 0.0993 99.32 | 0.1037 103.71 | 0.1143 114.29 | 0.1020 101.96 | 0.1197 *119.69
EggEQCO0.1 | 0.1060 105.99 [ 0.0919 91.92 | 0.0934 9335 | 0.0906 90.64 | 0.1064 106.37 | 0.1022 102.22 | 0.0992 99.21 | 0.1061 106.13 | 0.2795 *279.55
Mean 93.72 89.32 96.81 102.13 104.48 109.47 103.72 104.24
SD 9.32 393 3.62 995 4.38 10.93 8.40 2.20
%RSD 9.94 4.40 3.74 9.74 4.19 9.98 8.10 211
PFBS PFDA PFDoDA PFDS PFHpA PFHpS PFHXA PFHXS PFNA
0.01 ng/mL 0.01 ng/mL 0.01 ng/mL 0.01 ng/mL 0.01 ng/mL 0.01 ng/mL 0.01 ng/mL 0.01 ng/mL 0.01 ng/mL
Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy
EggAQCO0.01 | 0.0100 99.89 | 0.0124 123.67 | 0.0081 80.88 | 0.0097 97.40 | 0.0097 97.33 | 0.0099 99.04 | 0.0107 106.80 | 0.0101 101.16 | 0.0093 92.70
EggBQCO0.01 [ 0.0117 116.90 | 0.0347 *346.61| 0.0314 *314.12|0.0093 9253 | 00125 *124.63| 0.0108 107.58 | 0.0111 111.20 | 0.0205 *204.82| 0.0253 *252.65
EggCQC0.01| 0.0119 119.42 | 0.0107 106.55 | 0.0106 105.54 | 0.0088 87.75 | 0.0096 96.29 | 0.0103 102.74 | 0.0103 103.00 | 0.0089 88.72 | 0.0153 153.41
EggDQCO0.01 | 0.0095 9505 |0.0105 10455 |0.0090 90.09 | 0.0072 71.81 | 0.0091 90.63 | 00098 97.96 | 00115 114.63|0.0111 111.11 [ 0.0115 115.49
EggEQCO0.01 [ 0.0091 92.33 | 0.0297 *297.08 0.0315 *314.53| 0.0085 85.27 | 0.0148 *147.64( 0.0116 116.28 | 0.0121 121.23 [ 0.0370 *370.26| 0.0348 *347.85
Mean 104.72 111.59 92.17 86.95 94.75 104.72 111.37 100.33 120.53
SD 12.60 10.51 12.46 9.66 3.61 7.48 7.05 11.22 30.67
%RSD 12.03 9.42 13.52 11.11 3.81 7.4 6.33 11.18 25.44
0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL
Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy
EggAQCO0.1 [ 0.0975 97.52 [0.1148 114.81|0.0974 97.43 | 0.0901 90.11 | 0.0973 97.26 | 0.1074 107.45| 0.1039 103.89 | 0.1038 103.78 | 0.0906 90.59
EggBQCO0.1 | 0.0945 9450 | 0.1168 116.80 | 0.1076 107.56 | 0.0926 92.62 | 0.1013 101.27 [ 0.1107 110.70 | 0.0986 98.58 | 0.1082 108.25 [ 0.0925 92.55
EggCQCO0.1 | 0.1001 100.07 | 0.0832 83.20 | 0.0863 86.28 | 0.0979 97.90 | 0.1051 105.10 | 0.1127 112.74 | 0.0986 98.62 | 0.0816 81.56 | 0.1043 104.30
EggDQCO0.1 | 0.0965 96.50 | 0.1006 100.57 | 0.0921 92.13 | 0.0991 99.13 [ 0.0980 98.05 | 0.1087 108.71 [ 0.0964 96.41 [ 0.0956 95.64 | 0.1056 105.57
EggEQCO0.1 | 0.0937 93.66 [ 0.1312 131.21 | 0.1040 104.03 | 0.854 8537 [ 0.0938 93.79 | 0.1153 11534 | 0.1040 103.99 | 0.1111 111.13 [ 0.1194 119.44
Mean 96.45 109.32 97.49 93.03 99.09 110.99 100.30 100.07 102.49
SD 2.54 18.19 8.64 5.66 4.28 3.15 3.44 11.89 11.62
%RSD 2.64 16.64 8.86 6.09 4.32 2.84 3.43 11.88 11.34
PFNS PFOA PFOS PFPeA PFPS PFTeDA PFTrDA PFUNDA PFUNDS
0.01ng/mL 0.01ng/mL 0.01ng/mL 0.01ng/mL 0.01ng/mL 0.01 ng/mL 0.01 ng/mL 0.01ng/mL 0.01ng/mL
Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy
EggAQCO0.01 | 0.0109 109.26 | 0.0098 97.74 below LOQ 0.0070 69.92 | 0.0102 102.39 [ 0.0110 109.83 [ 0.0085 85.08 [ 0.0110 109.54 [ 0.0086 86.25
EggBQCO0.01 | 0.0108 108.41 [ 0.0510 *509.67 below LOQ 0.0084 84.20 [ 0.0104 103.83 [ 0.0183 *183.07| 0.0265 *265.47| 0.0248 *247.73| 0.0123 12298
EggCQC0.01| 0.0100 99.86 | 0.0115 114.81 below LOQ 0.0118 117.66 | 0.0104 103.71 | 0.0091 90.60 | 0.0074 73.54 | 0.0111 111.06 [ 0.0090 90.32
EggDQCO0.01 | 0.0095 95.28 | 0.0105 104.76 below LOQ 0.0104 103.82 | 0.0097 97.22 | 0.0115 115.26 | 0.0085 85.21 | 0.0111 111.27 [ 0.0082 82.14
EggEQCO0.01 [ 0.0106 106.16 | 0.0923 *922.92 below LOQ 0.0091 90.57 | 0.0113 113.23 | 0.0196 *196.07| 0.0330 *329.81| 0.0230 *229.98| 0.0111 111.09
Mean 103.79 105.77 93.23 104.08 105.23 81.28 110.62 98.56
SD 6.02 8.58 18.31 5.78 12.96 6.70 0.94 17.62
%RSD 5.80 8.1 19.64 5.56 12.31 8.24 0.85 17.88
0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL 0.1 ng/mL
Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy| Conc. Accuracy
EggAQCO.1 | 0.0971 97.10 | 0.1009 100.88 | 0.0856 85.60 | 0.0986 9856 | 0.1131 113.11 [ 0.1189 118.90 [ 0.1067 106.69 | 0.1024 102.41 [ 0.0900 89.99
EggBQCO0.1 | 0.0855 85.53 [ 0.1410 *140.97| 0.3793 *379.30( 0.1044 104.40 | 0.1036 103.57 | 0.1480 *148.04| 0.1265 126.50 | 0.1198 119.76 | 0.0796 79.64
EggCQCO0.1 | 0.0881 88.14 [ 0.1042 104.22 | 0.0953 95.29 | 0.0976 97.58 | 0.1015 101.55 | 0.1143 114.29 | 0.0943 94.32 | 0.0992 99.23 | 0.0894 89.45
EggDQCO0.1 | 0.1008 100.85 | 0.0908 90.83 | 0.0999 99.93 | 0.0949 9493 | 0.1006 100.64 | 0.1053 105.34 [ 0.1060 105.96 [ 0.0976 97.57 | 0.0794 79.39
EggEQCO0.1 | 0.1035 103.45| 0.1707 *170.69| 0.4300 *429.96| 0.0955 9549 | 0.1087 108.69 | 0.1514 *151.42| 0.1179 117.94 [ 0.1181 118.07 [ 0.0956 95.59
Mean 95.01 98.64 93.61 98.19 105.51 112.84 110.28 107.41 86.81
SD 7.85 6.97 7.31 3.77 5.27 6.89 12.33 10.66 7.08
%RSD 8.27 7.07 7.81 3.84 4.99 6.11 11.18 9.93 8.16
*HII3t ofRtE2 AR0|M 0|0 2AE
B4 AE ZINHE AR Z1
PFBA PFBS PFDA  PFDoDA PFHpA  PFHpS PFHxS PFNA PFOA PFOS PFPeA  PFTeDA PFTrDA PFUnDA PFUNDS
Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc.
EggA <LOQ <LoQ = <LoQ - - - - - - - - - - -
EggB 0.2662 <LoQ 0.0221 0.0167  0.0032 - 0.0125 0.0273  0.0411 0.3121 - 0.0125 0.0182 0.0144 -
EggC <LoQ <LoQ - - - = = = <LoQ - 0.0114 = = = =
EggD <LOQ <LOQ - - - - <LOQ - <LOQ - - - - - -
EggE 0.1912 <LoQ 0.0207 0.0153  0.0043 <LOoQ 0.0257 0.0198 0.1009  0.2567 - 0.0151 0.0162 0.0130 0.0026
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12 3. Nexera On-line SPE LCMS-8060NX A|AR G E

Main Unit

Main Consumables

LCMS-8060NX TQ Mass spectrometer

Liquid chromatograph

Shim-pack Scepter C18
(50 mm x 2.1 mm I.D., 1.9 ym; P/N 227-31012-03)

CBM-40 Shim-pack GIST HP C18-AQ (2x)
DGU-40S (30 mm x 3.0 mm 1.D., 3 um; P/N 227-30766-01)
Nexera X3 2x LC-40D X3 EVOLUTE® Express ABN On-line SPEcartridge (Biotage)
LC-40B X3 (30 mm x 2.1 mm L.D; P/N OSPE-620-32150)
oy Shimadzu LabTotal Vial for LC/LCMS
21— Reiervoir Tra (P/N 227-34001-01)
L RESTEK® Q-Sep QUECHERS Extraction
Packets / AOAC Method
(P/N 25851)
Accesory
Valve FCV-0206H3 Software and Libraries
Mixer 2x Mir20 pL LabSolutions LCMS
Loop 50 pL LabSolutions Insight
mZEE
O] mAHEl= HZH HEZIAM 278 PFASSH LHE EESEES ZLIERSE| @[8F On-line SPE LC-MS/MS A4S 43Tt O]
EMHO | CMS-8060NXQ} On-line SPEJF &=l Nexera UHPLC A|ARIS ZHBIsl0f, £|ASIo| A|E HX2| POtz A2t
DHE2|A0)M PFASS T2ER BAE 4 9122 ROjZL,
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