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On the Separation of Alkylesters of Parahydroxybenzoic Acid (Parabens) by UHPLC
With Core-shell Particle C18 Columns and GC-MS With Capillary Columns:
Utility of Parabens as a Sample for the Practice of Instrumental Analysis

Hiroyuki Nisar and Masanori INAGAKI

Abstract

This paper describes separation of parabens (methyl (Me), ethyl (Et), isopropyl (iPr), propyl
(nPr), and butyl (Bu) paraben) by UHPLC with core-shell particle C18 column and GC-MS with
capillary column of a low polar liquid phase. High performance separation of parabens was
successful within a few minutes by UHPLC. Theoretical plate height 5 um (theoretical plate
number 20000) was obtained by a 10 cm and 2.6 um column with a low column pressure drop
(< 200 kg/cm?). Retention order, Me>Et>iPr>nPr>Bu, was explained by the hydrophobic
interaction between the column and each analyte. Complete separation of parabens was also
obtained by GC-MS. Retention order in GC-MS was the same as in the UHPLC. Mass spectra
by electron ionization (EI) of parabens showed an interesting result for McLaffaty
rearrangement. That is, four of five parabens, which have a hydrogen atom at y -position to
C=0, gave a fragment ion peak at m/z 138. Me paraben having no hydrogen atom at y
-position did not gave a fragment ion peak m/z 138. In conclusion, parabens were found to be
useful as a sample for the practice of instrumental analysis to study both reversed-phase
HPLC analysis and McLaffaty rearrangement in MS analysis with EI
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BULEWEF 7 7 TN Y MLT Y A0 (ODS, &5 WIECL8) 71 T Al & % MAHHPLC % %
MLTwaY,

REFFEI T, 2EFMMTra~ v 757 4 =T 5 Mm% L2 R X S
T 5, B TIZHPLCEE # T, WHHE— FTOREEORERE L RN (5eH]) o PIEHE:IC
L BBEIZOVWTEREIT) . WHHPLCOIEMBETIZ, KRR EOREA L LTH LN
FEFVRABFBRTVENIATUVE (WhWBENRTINY) OREMETFAMRBELT, 7T
FOVEHEILOEN L FEBIER O SEECB 5 KM NT 2 —5 — (BRFEEREH 6, Fr/8v 71—
7727 %=k SGEAREKa, SEEE Rs, BEEEN, VAN RS oHM, SEETO
ERBBOHAGDRERZEET L, ZoMoru< 574 —L LT, #@rux+ro74
— (TLC) WX BEHREEH SN, =T HS5rrux 7574 —12Xb0aEOHHE S
SIZHAZOa< N5 74— - BESNE (GCMS) Oy, Hahru<x 7571 —
2DV T HEPFE T T 57,

KEFHAIRT ORI FERICE LTI, 2011EI TN T ¥ 7 — FRAEEERDH 57,
INIZEBEL L ORFETIIHAPLCER ZLTHMARAINTED, Z3LALEDEZ A THiM
HPLCO IR, &2 WISHHPLCIC & 2 BAIERSER SN TS, F72, TNHHPLCEY
THHEINTWEH T A, WE4~46mm, EE 15cm, BTAFK T 5 um ®ODSH 5
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WA, ERROWH S A4 T7DOHh 5 2% HWAHPLCICH L, EERGHERL TOMBAEY—-Fo
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HPLC¥i & LT, MEEEENT (548 dProminenced it —X (UHPLCAIG) 2 fiH L7,
K ¥ 7IZLC20AB (£ LB 40 MPa, # 400 kg/cm®), *+—hA ¥ ¥z & —& L Tid SIL-
20AC %, #itiZ#ld SPD-M20AZ i Ffii2f (photo diode array detector, PDA), ¥ A5 A2
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THEEREMEDVEDTH b, HIVEZIVIEEIIH LTy I Z X R T WAKEETFIIE
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ERHLELTOHEYD, G, GCMSHMIZHM L& 25, McLafferty#zfi OB b i H
TEDLZENGMY, BEINTEBRHORB L LTEDLOTHHTHLZ LG o7,

5 B X ®

) BARERFETEE, izt (2011).

2) RO MLFEETE T FE8E (20134EE), ZHZT-RKRFEHEE (2013).

3) EWEE], [EEHEOBN2LOERFYREL7ux T 74—, HFREIZaX 7T
T4 =Y rRYY A (), FTuv—74 ¥ Zpp33-34, (2011).

4) C.Sanchez and T. Farkas, Am. Lab., 44, 11-14 (2012).

5) H. Nishi and K. Nagamatsu, Anal. Sci, vol.30, 205-211 (2014).

6) J.]. Van Deemter, F. J. Zuyderweg, and A. Klinkenberg, Chem. Eng. Sci,, 5, 271 (1956).

7) KRIMAZE, Vak2EEA, P WAT, DL TAFHE, $40%, 403411 (2011).

8) HARELLH, A& vy — S ) — X2, WHREZ, pp.185-186 (2006).

9) N.Nagase and T.Tsukamoto, Chromatography, 34 (1), 41-47 (2013).

10) mEH, =R, W AT, BHARGHH b aEe2Es (R, PHitkp259 (2013).

11) ARAZE, T8 117, RHZTAFAE, 415, 477-486 (2013).



376 W AT - fRE BEE

12) R W8 RE, W OEAT, HAREPEIEIMES (BEAR), HEHEENe2 p277
(2014).

13) WEPRE, HHETF, W EAT, HAGHLPSEE3ES (RE), TREY1142 (2014).

14) G. A-Rivera, M.Vila, M.Lores, C.G.-Jares, and M.Llompart, J.Chromatogr.A, 1339, 13-25
(2014).

15) N.Ramirez, RM.Marce and F.Borrull, J.Chromatogr.A, 1218, 6226-6231 (2011).

16) R.A.Peter, B.Albero, EMiguel, and C.S.-Brunete, AnalBioanalChem., 402, 2347-2357 (2012).

(2014. 9. 25 ZED)



