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Comparative Studies on the Analysis of Pesticide Residues.
in Rice, Barley and Wheat

Seung Heui Park

Abstract

Recenty, the pesticides pollutions in connection with the maintenance of dietary life are poised as
serious sanitary problems.Author have established an appropriate analysis method in this connection
and, at the same time, analysed the levels of pesticides residues, such as organochloride pesticides
and organic mercurials, contained in main cereals (rice, barley, and wheat) collected throughout
the country.

Using gas liquid chromatography method, comparative analyses were made of organochloride
pesticides with electron capture detector, and organic mercurials with electron capture detector and
the Dithizone Method. As a result, the organic mercurials analysis using gas liquid chromatography
is believed to hold out an especially good method for both in terms of its sensitivity and its practical
applications.

The summary obtained from these results is as follows;

The detectable limit of organochloride pesticides is 5X107° grams and that of organic mecurials
is 5x107® grams. The detections using the Dithizone Method are difficult. The gas liquid chromato-
graphic analysis of organic mercurials is very simple in its operation and high in its sensitivity,
compare with the analysis using the Dithizone Method. Therefore, this analysis is expected to be a
good method applicable to the pesticide residues analysis.

The levels of pesticide residues contained in samples are very little for tolerance and, therefore,
no problem is foreseen for eating. The appropriate conditions of gas liquid chromatographic analysis

obtained from these results are expected very useful for the date establishing an officially authorized

analysis method.
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Temperature: column oven 185°C
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Carrier gas: Nitrogen gas, 90ml/min.
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R ).
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Electrometer : 10'°” x 8(attenuator)
Chart speed : 0.5inch/min
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Injection volume : 5ul(Hamilton 701 micro-syringe).
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Table 1. Recovery of Organic mercury compounds (PMC) from cereals, comparison of GLC and Dithizone

methods.
Methods{ GLC Dithizone
Cereals ! add, ppm found, ppm | 25, recovery add, ppm found, ppm %, recovery
Rice 1.0 0.97 97 1°0 0.84 84
1.0 0.98 98 1.0 0.97 97
1.0 1.03 1.03 1.0 0.97 97
Barley 1.0 0.96 9 1.0 0.96 ' 9
1.0 0.98 98 1.0 0.98 98
1.0 0.95 95 1.0 0.95 95
Wheat 1.0 0.97 97 1.0 0.75 i 5
1.0 0.99 99 1.0 0.68 | 68
1.0 1.02 102 1.0 0.84 ! 84
Average 1.0 0.98 08 1.0 0.38 [ 83
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BAS S W, I recovery®™ & Bl
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e RSt TS BREsha, BEAES %
23 e = A=

455 reduced glutathion (100 ug/mD)BW O Z B
S 2 EHHiIStY, o & fullBgs HHT #®
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Table 2. Pheny! mercuric compound in cereals. (Unit : ppm)
AN Sample
\\ Rice Barley Wheat
N Methods
S t . e
locaN No\} GLC Dithizone GLC Dithizone GLC Dithizone
1 0.012 0.041 T ND T ND
A 2 0.015 0.038 0.004 ND T ND
3 0.013 0.046 T ND 0.006 ND
! 0.025 0.053 0.015 ND 0.021 0.017
B | 5 0.024 0. 050 0.012 ND T ND
i 6 0.022 0.032 0.014 0.032 0.014 0.028
T ND 0.017 ND T ND
C T ND 0.015 0.024 0. 006 ND
0. 060 ND 0.018 0.032 T ND
10 T ND 0.024 0.027 T ND
D 11 0.003 ND T ND 0.008 ND
12 T ND T ND T ND
I 13 0.015 0.024 } 0.025 ND 0.011 0.023
E 14 0.012 0.025 | 0.010 T T ND
15 0.014 0.027 J 0.024 ND 0.013 0.027
16 0.034 0.048 0.030 0.051 0.025 0.033
F 17 0.032 0.035 0.021 ND 0.007 ND
18 0.036 0.067 ! 0.023 ND 0.020 0.031
GLC——Gas liguid chromatography.
ND not detectable.
T-—~—Trace.
BT shel, AEUEILE FRMT injecton  wY SNl BWAUKEC] BATLEDI s
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Table 3. Recovery of chlorinated pesticide chemicals added to 50 g sample of cereals.

% recovery of

Sample Pesticides added, ppm found, ppm add pesticides
Rice BHC 1.0 0.910 91.0
DDT 1.0 0.903 90.3
Aldrin 1.0 1.032 103. 2
Heptachlor 1.0 0.970 97.0
Dieldrin 1.0 0.923 92.3
Endrin 1.0 0. 950 95.0
Barley BHC 1.0 0.900 90.0
DDT 1.0 0. 850 85.0
Aldrin 1.0 0.982 98.2
Heptachlor 1.0 0. 809 89.0
Dieldrin 1.0 0.900 90.0
Endrin 1.0 0. 880 88.0
Wheat BHC 1.0 0.930 93.0
DDT 1.0 0.910 91.0
Aldrin 1.0 0. 940 94.0
Heptachlor 1.0 0.970 97.0
Dieldrin 1.0 0.901 90. 1
Endrin 1.0 0.940 94.0
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Table 4. Chlorinated pesticide residues in the cereals.

Site pesticide, p.p.m.
Sample Number . . R :
BHC pDT Aldrin Heptachlor Dieldrin Endrin
Rice 1 0. 0025 0. 0001 0. 0001 0. 0002 ND NG
2 0. 0039 ND 0. 0005 0.0013 ND 0. 0026
3 0. 0023 ND ND 0.0018 ND T
4 0. 0023 ND 0.0013 0. 0002 0. 0008 ND
5 0. 0056 T 0.0032 T 0. 0045 ND
6 0.0073 ND 0.0012 T 0. 0092 ND
Barley 1 0. 0067 ND T 0. 0004 0. 0031 ND
2 0.0032 ND T 0. 0006 0. 0009 0.0002
3 0. 0064 ND T 0. 0002 0. 0035 T
4 0. 0037 ND T 0. 0031 0. 0030 ND
5 0. 0028 ND 0. 0001 ND 0.0011 ND
6 0. 0090 ND 0. 0001 0. 0001 0.0023 ND
Wheat 1 0.0004 ND T 0. 0001 0. 0005 ND
2 0. 0002 ND T T 0. 0008 ND
3 T ND T T 0.0008 ND
4 T 0. 0001 0.0018 T 0.0012 0. 0057
5 T T 0.0023 T T T
6 T T 0.0023 T T T

ND——mnot detectable, T-Trace

Table 5. Retention time and peak area response of chlorinated pesticides; Electron capture detection.

Column; 39 Silicone DC-200/chromosorb-W.a.w. (60/80mesh, 180°C). (glass colum,6”"x1/8"")

Pesticides Retention time(min) Area sens.(mm?)
BHC 0.3 460
Heptachlor 0.5 187
Aldrin 0. 64 202
Dieldrin 1.37 476
Endrin 1.67 146
DDT .23 165

Bkl A L BEAES R wol, kel WA B
RS WM BT G ass (RNZE R
T RMERC AL R B

PEsh 28 phiaars Weked EME GLCY oper
ation parameter 9] =& FEHE BifslA] ot L

recoder response of] 4] retention

standard sample?]
timed} peak area response!®¥& Table 58} 2+c}. o]
Biol 9lo] 4 = automatic integrator & {EFEF 1EHE
oo} 4] #%3] peak area @} peak shape o] iEFH =v,

chart paper = full acale &2 3}3, electrometer = 4%

sy
tl =3 peak area & [—EfFol 4] retention time®
o] M= = fiEel g .ow, chart speed ol HBISH
I, B S ek ZRF For LSS peak
area 2 FEstE Tl T peak HthS K453 BEY
VEL oy Foz KERE ARKRLEDHY B
H5¥% Dithizone i3} Higst GLC 3o FH
J3EF gEHol Ak Rl FEKEEe] ATHAE
st pusgs] e RS HRds. v 3
By 2O Wike HAME 5T E e o

KB dynamic range & Y 3| =& Fiko]
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I, kiR W wielA ADI (acceptable daily
intake)®® & HEsta gor HERSY MEHUS
FmES A, HEMEY BEAEYNE L back
ground level 8 R4 w1 E% BHEPISEL oS @i
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5} et

1. Recovery = HiftkdBol glelAl TLCH: (93%)¢]
Wale] GLCH:(98%)0) RIFH ™, HEEIFEME GLC
o2 Ty § 93% 4 o}

2. REd HEKES BAKIEL Dithizone o 2
o] gle] A ND~0.053, x| ND~¢.05], U2 ND
~0.033ppm ol Pz, GLCHE:o =2 B2 trace (less
than 0.002 ppm)~0.036, 3.2 & trace~0.030, 4L
trace~0.025ppm 0.2 GLC¥e] £/ yh& fffigd o}

3. HBEIRMS BAKEXGLCH:o 2, 44 9o
A BHC(trace~0.0090ppm), DDT(ND~¢. 0001ppm),
Aldrin(trace~0. 0032ppm), Heptachlor (trace~0. 0031
ppm), Dieldrin(ND~0. 6092ppm), Endrin (ND~0, 0057
pem)el v, KFILEHT ZF REKTA L
B RiES = Zaokige] gl et

4. Column packing-& KR4 Hel) &= 102-DEGS
/chromosorb-W,A,W., ##EIFEH] = 3%-DC-200/
chromosorb-W,A. W.,7} @& s9 o}, FHiKgEme
injection sample & el 9eJA TLCE figl #sl
9} reduced glutathione o] & g Mme ghost peak
o R WS peak o SAsEEel R AoH &
HEER w9kt
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