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Determination of Aliphatic Alcohols by HPLC/MS with Fluorescence and

Atmospheric Pressure Chemical Ionization APCI Detection
Dong Xiu-li, Chen Xiang-ming
Binzhou Medical University, Yantai,Shandong264003,China

Abstract A simple and highly sensitive method based on the derivatization of aliphatic alcohols utilizing 1,2- benzo- 3,
4- dihydrocarbazole- 9- acetic acid BCAA as the novel pre- column derivatization reagent followed by high- performance
liquid chromatography with fluorescence detection and online mass spectrometric identification was developed .Optimum
derivatization was obtained by the reaction of aliphatic alcohols with BCAA at 55°C for 25min in the presence of EDAC and
DMAP in acetonitrile solvent. The condition of derivation was mildness. Derivatives were sufficiently stable to be efficiently
analyzed by high- performance chromatography without pretreatment. On a reversed- phase Eclipse XDB- C; column, twelve
kinds of aliphatic alcohols C;- C,, derivatives were separated in conjunction with a gradient elution with a good baseline
resolution. The precise determining aliphatic alcohols from antistat was obtained by post- column online mass spectrometric
identification with atmospheric pressure chemical ionization ~APCI source under positive mode detection. The established
method exhibited excellent reproducibility and recovery. Linear responses were observed with coefficients of >0.9997, detection
limits  at signal- to- noise of 3:1  9.40- 25.32fimol.

Keywords High- performance Liquid Chromatography Mass Spectrum HPLC/MS ;fluorescence detection; pre- column

derivatization;aliphatic alcohols
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Fig. 1 Derivatization scheme of
1,2-benzo—-3,4-dihydrocarbazole—9— acetic acid (BCAA )with

aliphatic alcohols
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Fig. 2 Chromatogram for standard aliphatic alcohols derivatized
with BCAA
C, (§ /% methanol ); C, (Z. %% ethanol ); Cs (FiE%,propanol );
C,( T®%,butanol );Cs (%%, pentanol ); C; (2 %, hexanol );
C; (BEEE heptanol ); Cg (3£ B¥,octanol );C (B nonanol );
Cuo (Z5B¥ decanol); Cyy (+—B¥,undecyclic alcohol);
Cy» (=%, dodecyl alcohol );
A(1,2-benzo-3,4—dihydrocarbazole-9- acetic acid );
B( k%1, unidentified)
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Fig.3 First and second steps mass spectrum of dodecyl alcohol
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Table 1 Linear regression equations, correlation coefficients, detection limits and mass spectral data of aliphatic alcohol derivatives

Y=AX+B Limits of
Alcohol . . m/z
derivatives X:Injected amount pmol R detection M+H
Y:Peak area fmol
C, Y=88.25X+57.36 0.9998 9.40 292.1
C, Y=35.10X+26.10 0.9998 25.32 306.1
C; Y=34.35X+23.77 0.9998 22.26 320.1
C, Y=48.01X+36.45 0.9997 20.05 334.1
Cs Y=72.09X+55.41 0.9997 14.47 348.1
Cs Y=57.41X+43.33 0.9997 14.82 362.2
C, Y=64.89X+48.17 0.9997 15.89 376.2
Cs Y=70.27X+54.12 0.9997 13.37 390.2
Co Y=58.27X+45.87 0.9997 15.15 404.2
Co Y=64.44X+50.03 0.9997 11.52 418.2
Cu Y=44.65X+34.09 0.9998 15.67 432.3
Cr Y=33.94X+25.50 0.9998 17.42 446.3
2.3 10mL 15min 4mL
50pmol 0.1mol/L NaOH 10mL
6 10min o 5mL
2 Imol/L .1 Na,CO;
RSD % 0.40 RSD o N, 2mL
% 0.78 °
2.4 2.4.2
2.4.1 HPLC
39 4, 14,
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Fig. 4 Chromatogram of aliphatic alcohols from antistat
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Table 2 Reproducibility for area and retention time n=6
Alcohol Retention time Peak area
derivatives RSD % RSD % [1] C o
C, 0.37 0.78 [2]Huang G, Deng G, Qiao H, Zhou X. Determination of trance
C,-C, aliphatic alcohols in aqueous samples by 9-Fluorenyl-
Cs 0.33 0.56 e AP e e Y ’
c 0.48 methyl chloroformate  derivatization and reversed-phase
‘ 0.33 4 high-performance liquid chromatography [J].Anal Chem,
Cs 0.25 041 1999,71:4245-4249.
Cs 0.20 0.33 [3]Wada M, Kinoshita S, Itayama Y,et al. Sensitive high-perfor-
C; 0.16 0.19 mance liquid chromatography determination with fluorence de-
Cs 0.12 0.29 tection of phenol and  chlorophenois  with  4-
C, 0.09 0.20 4,5-diphenyl-1H-imidazol-2-yl benzoyl chloride as a la-
Cu 0.07 0.33 beling reagent[J].J.Chromatogr.B,1999,721:179-186.
Cu 0.06 0.20 [4]Tsuruta Y, Watanabe S, Inoue H. Fluorometric determination of
henol and p-cresol inurine by precolumn high-performance
Cu 0.08 0.30 PRer P rine by precoiumn Aigh=p
liquid chromatography using 4- N-phthalimidingyl benzene-
sulfonyl chloride[J]. Anal Biochem.,1996,243:86-91.
[5]Haj-Yehia A 1,Benet L A. Determination of alcohols by
High-performance liquid chromatography with fluorimetric de-
tection after precolumn derivatization with 2- 4-car-
boxyphenyl -6-methoxybenzofuran [J].9.Chromatogr.A,
160.6 p.9/g- 1996,724:107-115.
[6]Assaf P, Katzhendler J, Haj- Yehia A I. 2- 4-Carboxyphenyl
-6-N,N-diethylaminobenzofuran: a useful reagent for the sen-
sitive determination of alcohols by High-performance liquid
19— 34— chromatography with fluorimetric detection[J]. J.Chromatogr.A,
’ ' 2000,869:243-250.
-9- BCAA 12

[7]Katayama M,Masuda Y, Taniguchi H. Determination of alcohols
by high-performance liquid chromatography after pre-column
derivatization with 2- 4-carboxyphenyl -5,6-dimethylbenz-
imidazole[J].J. Chromatogr,1991,585:219-224.



