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Fig. 1 Flow diagram of 2-NPH derivatization of mid-
dle-chain fatty acids (MFA) using microwave
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Table 1 Examined methods of the solid phase extraction for 2-nitrophenylhydrazides (2-NPHs) of middle-chain fatty

acids sample and their recovery

Recovery of 2-NPHs of MFA, %

Method Cleaning liquid Solvent for elution
c5 C6 c7 c8 C9 C10
@® — 90% CH3CN 93 89 83 76 67 53
® 40% CH3CN 90% CH3CN 87 92 87 80 87 92
® 50% CHsCN 90% CHsCN 80 97 99 99 96 83
@ 60% CHsCN 90% CH3CN 36 67 79 76 81 78
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Fig. 2 Mass spectra of six 2-NPHs of MFA

LC conditions: column, CAPCELLPAK C18; column temperature, 55C ; mobile phase, acetoni-

trile/20 mM ammonium formate (70 : 30); flow rate,

0.15 ml/min. MS conditions: ESI-MS interface

in the negative mode ; source temperature, 100C; capillary voltage, 3.2 kV; cone voltage, 20V
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Fig. 3 Effects of cone voltage on ion currents of base peak of 2-NPHs of MFA

LC conditions and MS conditions were same as Fig. 2 except for cone voltage.
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Fig. 4 Mass chromatograms obtained by total ion
current (TIC) profile for the eight 2-NPHs of MFA

LC conditions and MS conditions were same as Fig. 2.
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Fig. 5 (A) Total ion chromatogram and mass chro-
matograms obtained by TIC profile for the 2-NPHs of
(B) m/z 250, hexanoic (C6) and (C) m/z 306, decanoic
(C10) acids in Tosa Buntan peel juice extracted by solid
phase extraction

LC conditions and MS conditions were same as Fig. 2.
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High-Performance Liquid Chromatography/Mass Spectrometric Analysis of
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In chromatographic analysis, a suitable derivatization of the functional groups has sometimes
been used to enhance the sensitivity and selectivity for detection. Transforming low-molecular
organic acids to the corresponding 2-nitrophenylhydrazide derivatives has been more extensively

" used as a suitable derivatization method for liquid chromatography/mass spectrometric
(LC/MS) detection. In the present study, LC/MS detection with electro spray ionization (ESI)
was successfully applied to the analysis of middle-chain fatty acids (MFA): pentanoic, hexanoic,
heptanoic, octanoic, nonanoic and decanoic acid, as their 2-nitrophenylhydrazide derivatives (2-
NPHs). At the point of derivatization, microwave irradiation was successfully used to prepare 2-
NPH derivatives. Of a range of analytical conditions that were examined, the optimum results
were obtained by using reversed-phase liquid chromatography and a mixture of
acetonitrile/ammonium formate. The effects of the chromatographic and ionization parame-
ters, ionization mode and cone voltage on the sensitivity of 2-NPHs of MFA were examined.
The negative-ion spectra of 2-NPHs of MFA showed molecularrelated ions, [M — H] ™, whose
ions were the most abundant. Linear plots of the peak area versus the concentration were
obtained for MS detection over the range 0.05~ 10 uM for most 2-NPHs of MFA. The limits of
detection of 5.5~10.5 nM (signal-to-noise ratio 3) were attained in a selected-ion monitoring
(SIM) mode. These results showed that 2-NPHs of MFA contribute to the enhancement of
LC/MS detection, and the 2-NPH derivatization using microwaves has a potential to simplify the
conventional analytical method for MFA.

Keywords : middle-chain fatty acid; 2-nitrophenylhydrazide (2-NPH) derivatization ; microwave
irradiation ; LC/MS; electro spray ionization.
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