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Improvement on Analytical Method of Residual Propineb
in Red bean (Vigna angularis Willd.) Rich in Protein
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Abstract Dithiocarbamate fungicides are organosulfur compound which is used globally. Propineb is
difficult to be analyzed qualitatively and quantitatively because of limited application for extraction and
purification methods. Unlike conventional residue analytical methods, propineb has been reported to be
required for derivatization process and then analyzed by HPLC. However, this derivative method could not be
applied to red bean (Vigna angularis Willd.) rich in protein, therefore, improvement of the analytical method
of propineb in red bean is essential. This study was carried out to improve the analytical method of residual
propineb in red bean, consisting of approximately 19% protein, adding deproteinization process. Propineb in
the red bean was extracted with 0.25 M ethylenediaminetetraacetic acid-disodium (EDTA-2Na) aqueous
solution (containing 0.45 M NaOH, pH 9.5~9.6). To remove the protein (deproteinization), chloroform and
amyl alcohol were applied to improve the current method in a manual. After this process, the methylation
was successfully performed with 0.05 M methyl iodide dissolved in n-hexane:dichloromethane (1:4, v/v). In
this study, HPLC/UVD was used to analyze propineb which has the limit of quantification (LOQ) of 0.04 mg
L™'. The recovery yield of propineb was ranged from 83.9 to 94.2% and the repeatability coefficient of
variation (C.V.) was less than 10%. Further, the LC-MS/MS analysis was performed to ensure the reliability
of the residual components of propineb analyzed by HPLC/UVD. In conclusion, the proposed method in this
study could be applied to improve the residual analytical method of the other dithiocarbamate fungicides in

agricultural products containing high protein.
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Fig. 1. Chemical structure of propineb.
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Table 1. HPLC/UVD operating conditions for propineb

(Vigna angularis Willd.)

=

Z AAH propinebl AE 19

Instrument Dionex ultimate 3000 (Thermo Science, USA)
Detector Diode array detector (DAD, wavelength: 272 nm)
Column Shiseido-C,5 (4.6 mm L.D. x 250 mm, 5.0 um), Japan
Temperature 40°C
A : B = water:acetonitrile = (v/v)
min. A B
. 0.0 80 20
Mobile phase
15.5 95
18.0 95
20.0 80 20
Flow rate 1.0 mL min.™

Injection volumn 20.0 pL

Table 2. LC-MS/MS operating conditions for propineb

Instrument Dionex ultimate 3000 (Thermo Science, USA)
Detector TSQ Quantum Access Max (Thermo Science, USA)
Column Capcell core-C g (2.1 mm L.D. x 150 mm, 2.7 pm)
Column temperature 40°C
Flow rate 0.4 mL min.™
A : B =0.1% formic acid + 5 mM ammonium farmate in water : 0.1% formic acid +
5 mM ammonium farmate in methanol
Time A B
) 1.5 90 10
Mobile phase
3.0 10 90
6.0 10 90
6.5 90 10
10.0 90 10
Spray voltage 3,500 V
Ionization ESI negative-ion mode
Capillary temperature 250°C
Vaporizer temperature 280°C
Ion sweep gas pressure (N,) 1.0 unit
Sheath gas pressure (N,) 35 unit
Aux gas pressure (Ny) 15 unit
Selected reaction monitering (SRM)
Scan events Product ion Precursor ion CE Q1 PW Q3 PW
61.060 13 0.7 0.7
254.000
206.710 10 0.7 0.7
™, column Shiseido Cyg (4.6 mm LD. x 250 mm, 5.0 um, ME F£ % fEXs
Japan)S AME-SIITH(Table 1). SHE 7171384 Z700A 2 AEE25H propinebs FE317] 95t AR 5ol
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Table 3. Physicochemical properties of propineb
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Fig. 2. UV absorption spectrum of methylated propineb
(maximum absorption 272 nm).
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Fig. 3. Calibration curve of methylated propineb.

Compound Molecular weight

Vapor pressure (mPa)

Log P, Water solubility (mg/L)

Propineb 289.8

<1.6 x 107 (20°C) -0.26

10 (20°C)

?n-Octanol/water partition coefficient



Fig. 4. Chemical structure of ethylenediaminetetraacetic acid
(EDTA).
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Table 4. Efficiency of deproteinization for propineb
No. of Recovery yields (%)
Deproteinization® R1 R2 R3 Average + CV? (%)

- 443 48.1 404 443 +8.7

I 742 70.8 71.9 723+24

I 85.8 78.4 80.1 81.4+4.8

11 92.9 86.9 922 90.7+3.6

v 98.5 92.7 104.5 98.6 £6.0

IChloroform 50 mL + amyl alcohol 10 mL
P’Coefficient of variation
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(Vigna angularis Willd.)
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Fig. 6. Chromatograms of control, standard (2.0 mg L™") and recovery (0.4 mg L™' and 2.0 mg L") samples of propineb in red bean.

| Propineb

o

Fig. 7. SRM chromatograms of control and recovery (2.0 mg L™") samples of propineb in red bean.
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Table 5. Recovery yields and LOQ of propineb in red bean samples
Fortification Recovery (%) LOQ
. Average + CV* (% <
(mgL™) R1 R2 R3 veras o) (mgL™)
0.4 914 924 94.2 92.7+15 0.04
2.0 83.9 86.4 85.7 853+1.5 '
®’Coefficient of variation
43 AT} BEo] propinebe] ZFES] 27Hd FAW in agricultural products by high perf(.)rn}ance .liquid
o2 883 £ 9l A0 = yrkd} }:hroma;(;%;a;pzhjZi Jzosl;mal of the Food Hygienic Society of
_ ) ~ apan. :244-251.
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2 7S Fote] T el ¥ @ A F propine Kim, E. J. and K. J. Kim (2016) Crystal structure of thiolase
A=} [e] =] e} =]
o] RS flste] A S Hgshks el 44 from clostridium butyricum. Journal of Life Science.
e Hx2 IRISIT FF 2 Aol A=t Wol 26(3):353-358.
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2 9 Dithiocarbamate A=FA12] propineb= ZHF4] Al methylation F=43} 5ld HPLCE 43l Wo|
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NaOH M, pH 9.5~9.6)2.% F=3}9it}. o] 3 chloroforme ARE-dto] TAS A7 sk o] §0)3 3184 Aldt
Wl chloroform-gel methodE 483t EAW-E 7HA899™, 0.05M methyl iodide’} &% n-hexane:
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propineb 4] 3]F&-2 33] AT HE AL 1) 90% o] Fo 2 ERIHASH, A A (LOQ)E 0.04 mg L'0]
ATk B AMIS ey Q1§ s AlF2 FEeAle] 108, SoMlE AM2lste] 3ukE FePsilon, 1
A3} 83.9~94.2% RHE- 7 B QZHCV)E 10% PRS2 YERith B4R LC-MSMSE o83l E1si).

3 Ao AGS HgSte] A FAe] U Ggo] e F AR F propined HFEAHC HAHS
Z2 SIS ANY BAEe 39 9ud guel ¥ S TRARS 483 @A 9RA AR

dithiocarbamateZ]] &2Fe] ZHFEAol e S)] A-8-0] 7hsst Ao 2 AlE T

Ao10{ A Aek, 2, dithiocarbamate, propineb
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