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Table 1. HPLC Conditions for Acrolein-DNPH
ZORBAX Bonus RP

(4.6mm i.d.x25cm, S5um)
Column Temp.  40°C

Column

Eluent A Acetonitrile/Water/THF
50/50/0.1
Eluent B Acetonitrile/Water/THF
80/20/0.1
Gradient min B (%)
0 25
14 25
17 100
26 100
27 25
Flow Rate 1.0 mL/min
Injection Vol. 10 uL
Wave Length 360 nm

THF : Tetrahydrofuran

Table 2. HPLC Conditions for Acrolein-CNET
ZORBAX Bonus RP

(3.0mm i.d.x25¢m, 5pum)
Column Temp. 40°C

Column

Eluent A Acetonitrile/Water/THF
50/50/0.1
Eluent B Acetonitrile/Water/THF
80/20/0.1
Gradient min B (%)
0 25
10 25
11 100
20 100
21 25
Flow Rate 0.5 mL/min
Injection Vol. 10 uL
Wave Length 240 nm

THF : Tetrahydrofuran
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Fig. 1. HPLC Chromatograms of Acrolein-DNPH (AC1)
and its reaction products (AC2 and AC3)

After keeping samplers at 4°C from 0 day to 7 days,
the acrolein-DNPH were analyzed in each days.
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Fig 2. UV Spectra of AC1, AC2 and AC3
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Fig 3. Presumed Structures of AC1, AC2 and AC3 3

Arrows indicate the expected attack points by acid treatment.
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Fig. 4. Effect of Concentration of Phosphoric
Acid Solution and Temperature on Proportion
Change of AC1

The percentages of AC1 were calculated from
the peak height of AC1 and the sum of those
of AC1, AC2 and AC3.
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Fig 5. Effect of Temperature on
Proportion Change of AC1
The percentages of AC1 were calculated from
the peak height of AC1 and the sum of those
of AC1, AC2 and AC3.
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Fig. 6. Changes of HPLC Chromatograms before (B) and
after (A) Acid Treatment of Extracts

Extracts were obtained from sampler A preserved from
1 day or 7 days in cool after adsorption of acrolein gas.
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Fig 7. Estimated Acrolein Concentration before and after
Treating Extracts with Acid

A_0d-7d : The extract obtained from DNPH derivative
sampler (sampler A) which adsorbed acrolein gas and
preserved 0 - 7 days in cool.

C _0d : The extract obtained from CNET derivative
samp ler which adsorbed acrolein gas on the 0 day
without acid treatment.
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Fig 8. Changes of HPLC Chromatograms before and
after Acid Treatment of Extracts obtained from Sampler
B which Adsorbed Diesel Exhaust 1
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Table 3. Concentration of Carbonyl Compounds in Diesel Exhaust before and after Acid Treatment of DNPH
Derivatives (jg/m®)

Formaldehyde  Acetaldehyde Acetone Acrolein Crotonaldehyde
Exhaust 1 Before 597 453 117 80.1 31.2
After 703 497 86.5 215 45.6
Exhaust 2 Before 448 218 10.0 14.0 0.0
After 417 159 1.0 53.3 12.7
Exhaust 3 Before 371 156 41.4 17.1 0.0
After 612 150 20.6 51.0 12.5
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Alternative and High-Performance Method for Quantification of Acrolein in Air with HPLC and DNPH Derivatization

Aya ONUKT, Tkue SAITO?, Mitsugu HOSAKA® and Dai NAKAE?®

Official analytical methods in Japan include the measurement of aldehydes using 2,4-dinitrophenylhydrazine (DNPH)
derivatization and high-performance liquid chromatography, but this has been hampered by the poor quantitativity of acrolein , an
unsaturated aldehyde. This is thought to be due to the formation of acrolein—-DNPH derivatives other than the standard ones in the
sampler during storage. In this study, we examined the addition of phosphoric acid to an extract from the sampler to solve this
problem. Acrolein gas was adsorbed by the sampler to form the DNPH derivatives, and the resulting acrolein DNP-hydrazones
were extracted by acetonitrile. Then, phosphoric acid was added to the extract and heated at 65°C for 15 hours before analysis. For
the control, we used the CNET derivatization method, which has been reported to have a high acrolein recovery rate. The acid
treatment demonstrated that the peak height of reactants other than the standard acrolein derivative decreased and that of the
standard increased correspondingly, so that the estimated acrolein concentration increased to the same recovery rate as the control
irrespective of the sampler storage periods from sampling to extraction. Therefore, we concluded that treating the extract with

phosphoric acid satisfactorily improved the acrolein recovery rate of our DNPH derivatization method.

Keywords: acrolein, DNPH, CNET, phosphoric acid

* Tokyo Metropolitan Institute of Public Health
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan
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