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Determination of diacetyl in workplace air by high performance liquid chromatography using 4-
nitro-o-phenylenediamine as precolumn derivatization YE Haipeng, SHAO Ji, TAN Siwei, SHAN
Xiaoyue, ZHANG Ling, FU Hong, ZHANG Lei (Department of Sanitary Analysis, Hangzhou Occupa-
tional Disease Prevention and Control Hospital, Hangzhou, Zhejiang 310014, China)

Abstract:

[Background] Diacetyl (DC) is widely used in the food flavoring industry and excessive occupational
exposure to DC can cause serious respiratory diseases. However, there is no corresponding na-
tional standard method for the determination of DC in the air of workplace.

[Objective] To establish a method for the determination of DC in workplace air by high perfor-
mance liquid chromatography using 4-nitro-o-phenylenediamine (NPDA) as precolumn derivati-
zation.

[Methods] DC in the air of workplace was collected by solution absorption method. This experi-
ment used NPDA as the derivatization reagent. By adjusting acidity of solution and optimizing
concentration ration of DC/NPDA, derivatization temperature, and time, a method for the deter-
mination of DC in workplace air was proposed, and its performance indexes such as linearity, de-
tection limit, and lower limit of quantification were obtained. Sampling efficiency was evaluated
by relative comparison method, and sample stability was evaluated by sample preservation test.
Accuracy and precision of the method were evaluated by standard addition recovery test with
blank samples, and an interference test was carried out by adding standard samples. The estab

KRR
Experimental technique

o0¢e

DOl 10.11836/JEOM23073

E&mA

N 7 B 4 F 3t % I B (0020190983,
A20230978) ; N RISt =& EBREFIR
B(20180533895) ; #MIHEL PAREIT
XTI E (2016KYB241, 2018KY640)

{EE &Y
Hi8AA(1986—) , 5B, Bt BIEERRIT;
E-mail: zjuyhp@163.com

BIEEE
3KZ, E-mail: 719453275@qq.com

EEHREESHFESRGE T
IS F
Ml LHIR
IFSEHE  2023-03-08
REABH 2023-07-27

XEBHRS 2095-9982(2023)09-1079-06
HESFES R13
XEIFER A

»31A

MERR, AR, WRYE, F. TIEHRESH
WZ B 4-FEE PR R RITT A -2 R
HEEUERZE V). MESRIES, 2023,
40(9): 1079-1084.

PA TSR

www.jeom.org/article/cn/10.11836/JEOM23073

Funding
This study was funded.

Correspondence to
ZHANG Lei, E-mail: 719453275@qqg.com

Editorial Board Members' authorship No
Ethics approval Not required

Competing interests None declared
Received 2023-03-08

Accepted 2023-07-27

» To cite

YE Haipeng, SHAO Ji, TAN Siwei, et al. Deter-
mination of diacetyl in workplace air by high
performance liquid chromatography using 4-
nitro-o-phenylenediamine  as  precolumn
derivatization[J]. Journal of Environmental
and Occupational Medicine, 2023, 40(9): 1079-
1084.

» Link to this article
www.jeom.org/article/en/10.11836/JEOM23073

wWww.jeom.org


https://doi.org/10.11836/JEOM23073
mailto:zjuyhp@163.com
mailto:719453275@qq.com
www.jeom.org/article/cn/10.11836/JEOM23073
mailto:719453275@qq.com
www.jeom.org/article/en/10.11836/JEOM23073
www.jeom.org

1080 #445-5723L&% | Journal of Environmental and Occupational Medicine | 2023, 40(9)

lished method was applied to actual samples to evaluate its adaptability.

A combination of 60 °C for 2 h was selected for derivatization because a higher derivatization reaction temperature and a
longer reaction time associated with a higher derivatization efficiency. The solution was separated by SB-C18 column (250 mmx4.6 mm,
5 um) at 30 °C, using a mixture of methanol and water (v/v, 65%/35%) as mobile phase with an elution flow rate of 1.0 mL-min~, and
was detected with a variable wavelength detector (A,,,,=257 nm) by qualitative analysis based on retention time and quantitative analysis
based on external standard method. In terms of the proposed method, the linear range of detection was from 5 ug-L™* to 2000 pg:L™,
with a correlation coefficient of 0.9999, and a detection limit of 1.3 pg-L™, the quantitative detection of the lower limit was 4.3 pg-L™,
with a sampling volume V, of 3.0 L, the minimum detection concentration was 4.3 pg-m~>, and the minimum quantitative concentration
was 14.3 pg-m. The recovery rate was 99.1%-100.8%, the intra-batch precision was 0.5%-3.0%, and the inter-batch precision was 1.2%-
2.0%. The average sampling efficiency of this method was 94.5%, and the sample could be stored at 4 °C for at least 14 d. The coexisting
components in the air of the workplace did not interfere with the determination of DC. The DC content in the air of a flavor workplace
was 5.86-8.85 mg-m .

A determination method for DC in workplace air by high performance liquid chromatography using NPDA as precolumn
derivatization after being collected by 1.0% phosphoric acid absorbent is proposed and has the advantages of simple operation, high sen-
sitivity, and good accuracy. With no DC loss and degradation, the method may satisfy the request for DC determination in the air of

workplace.
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Table 1 Intra-batch/inter-batch precision test results (n=6)

ARREE/ (ug:L™) _ LA o AR EIURER /% RSD/%
(x+s,ugl)

] 100 100.8+2.5 100.8 2.6
500 495.6+14.7 99.1 3.0

1000 1003.14.9 100.3 0.5

Htia] 200 199.7+4.0 99.9 2.0
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Table 2 Sampling efficiency test results

MAE/ug  REER/L SIENEGE/e BENEGE/g FEFRER/%
0.2 3.0 0.19 0 95.0
3.0 3.0 2.89 0 9.3
12.0 3.0 11.08 0 923
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xR 3 DCHMRBEMIAELER
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14 583.0£3.3 2.8
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Figure 5 Interference test
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