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Table 1. GLC conditions for the analyses of some pesticide residues in mulberry leaves

(a) Dichlorvos, phenthoate, and pyrazophos

Column SE-30 (30 m L.x0.25 mm ID.X025 /m film thickness) or
HP-1 (§ m L.X0.53 mm LD.X2.65 ym film thickness)

Detector Nitrogen phosphorus detector

Temperature

Oven : Initial 100°C for 0.1 min, 15°C/min to 170°C maintained for 5 min or initial 130°C for 1 min,

5Cfmin, 140°C for 0.Imin, and 20°C/min to 270°C maintained for 5 min.

Injector : 220°C, Detector : 2507C
Injection volume 1 yf

(b) Acephate
Column SE-30 (30 m L.X0.25 mm ID.Xx0.25 ym film thickness)

or HP-1 6 m L. X 0.53 mm ID. X 2.65 /m film thickness)
Detector Nitrogen phosphorus detector or Flame photometric detector (S-mode)
Temperature Oven :

NPD : Initial 110°C for 0.1 min, 20°C/min to 250°C maintained for 5 min. or initial 70°C for 2 min

]

10C/min to 270°C maintained for 5 min,
FPD : Initial 170°C for 0.5 min, 20°C/min to 250°C maintained for 5 min.

Injector : 220°C or 230T
Detector : 270C (NPD) or 260°C(FPD)
Injection volume 1

(¢) Deltamethrin and cypermethrin

HP-1 S m L. X 053 mm ID: X 2.65 ym film thickness)

Column
Detector Electron capture detector
Temperature Column : Initial 2007C for 1 min, 10°C/min to 280°C maintained for 1 min

Injector : 280°C, Detector : 300C
Injection volume 1 uf
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Table 2. Recovery by the analytical methods
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Recovery (meanzt SDa)z %) at different concentrations (ppm)

Chemical
0.05 0.10 0.25 1.00
Dichlorvos 93.3£4.0 95.1+82
Acephate 100.3+4.0 949442
Phenthoate 99.4+0.8 964x2.1
Pyrazophos 91.8%1.5 915120
Deltamethrin 97.0%38 91.5+54
Cypermethrin 92.7%6.6 91.8+54

YStandard deviation.
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Table 3. Pesticide residues(ppm)a) in mulberry leaves analyzed over two consecutive years (1996~1997)

1996
Saml Locati Chemicals
2;? ¢ (P:;:;ZZ) Dichlorvos Acephate Phenthoate Pyrazophos
Season
Spring Fall Spring Fall Spring Fall Spring Fall
1 0.024 0.048 <0010  <0.010  <0.010 <0.010 <0.010 <0.010
2 Kangwon 0.018 0020 <0010 <0.010  <0.010 <0.010 <0.010 <0.010
3 <0010 <0010 <0010 <0010 <0.010 <0.010 <0.010 <0.010
4 <0.010 0.017 0.022 <0010  <0.010 0.050 <0.010 <0.010
5 Kyungki <0.010 0030 <0.010 0.041 <0.010 <0.010 <0.010 <0.010
6 0022 <0.010 0.023 <0.010  <0.010 <0.010 <0.010 <0.010
7 <0.010 <0.010 0.017 <0.010  <0.010 <0.010 <0.010 <0.010
8 Chungbuk <0.010 0.014 0.014 <0.010  <0.010 <0.010 <0.010 <0.010
9 <0010 <0010 <0.010 <0010 <0.010 <0.010 <0.010 <0.010
10 0.032 0012 <0010 <0010 <0.010 <0.010 <0.010 <0.010
11 Chungnam 0.028  <0.010 0.025 <0.010 0.051 0.018 <0.010 <0.010
12 0.019 <0.010 0.017 0.156 <0.010 <0.010 <0.010 <0.010
13 <0010 <0010 <0010 <0010 <0010 <0.010 <0.010 <0.010
14 Chunbuk <0010 <0.010 0020 <0010 <0010 <0.010 <0.010 <0.010
15 <0.010 0013 <0010 <0.010  <0.010 <0.010 <0.010 <0.010
16 <0010  <0.010 0.026 <0010  <0.010 <0.010 = <0.010 <0.010
17 Chunnam <0.010 0022 <0010 <0010 <0.010 <0.010 <0.010 <0.010
18 <0010 <0.010 0.015 <0010  <0.010 <0.010 <0.010 <0.010
19 <0.010 0.018 0.018 <0010  <0.010 <0.010 <0.010 <0.010
20 Kyungbuk <0.010  <0.010 0.072 <0.010  <0.010 <0.010 <0.010 <0.010
21 <0.010 <0.010 0.023 0.020 <0.010 <0.010 <0.010 <0.010
22 0.019 0015 <0010 <0010 <0.010 <0.010 <0.010 <0.010
23 Kyungnam <0.010 <0.010 0.013 0.035 <0.010 <0.010 <0.010 <0.010
24 <0010 <0010 0.041 <0010  <0.010 <0.010 <0.010 <0.010

“Figures represent mean of duplication.
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Table 3. Continued

7} 0.019~0.0687} 0.009~0.013 ppmo| YT} EA] 82 No.
1094 1 2F3o] 0068 ppmo.2 Hlwa EA ey
o '89d FAATAY Hie maw Fdd IiE
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1997
Sample Location Chemicals
. Dichlorvos Acephate Deltamethrin Cypermethrin
No. (Province)
Season
Spring Fall Spring Fall Spring Fall Spring Fall

1 0.016 0.040 0.044 <0.010 <0.015 <0.008 <0.015 <0.008
2 Kangwon 0.014 0.036  <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
3 0.018 0.026 0.033 <0.010 <0.015 <0.008 <0.015 0.009
4 0.045 0.013 0.061 <0.010 <0.015 <0.008 <0.015 <0.008
5 Kyungki 0.035 0.022 <0.022 0.015 <0.015 <0.008 <0.015 <0.008
6 <0.013 <0010 <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
7 <0.013 0040 <0.022 <0.010 <0.015 <0.008 0.019 <0.008
8 Chungbuk 0.031 0042  <0.022 <0.010 <0.015 <0.008 <0.015 0.009
9 0.023 0.028  <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
10 0.022 0.062  <0.022 <0.010 <0.015 <0.008 0.068 <0.008
11 Chungnam 0.017 0.035  <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
12 0.020 0.025  <0.022 <0.010 <0.015 <0.008 <0.015 0.009
13 <0013 <0010 <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
14 Chunbuk 0.019 0.047 <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
15 0.046 0.036  <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
16 0.015 0.035  <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
17 Chunnam <0.013 0.022 <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
18 <0.013 0.046  <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
19 0.016 0018  <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
20 Kyungbuk 0.023 0.034  <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
21 0.038  0.029 <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
22 0.032 0.024  <0.022 <0.010 <0.015 <0.008 <0.015 0.013
23 Kyungnam <0.013 <0010 <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
24 0.064 0.034  <0.022 <0.010 <0.015 <0.008 <0.015 <0.008
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Fig. 1. Chromatograms of the phenthoate standard and sample at the different columns and oven temperatures.
(a) The phenthoate standard at HP-1 column and initial temperature of 150C, (b) The sample at HP-1
column and initial temperature of 150TC, (c) The phenthoate standard at Ultra 1 column and initial
temperature of 60T, and (d) The mixture of the phenthoate standard and sample at Ultra-1 column and

initial temperature of 60C.
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Table 4. The detection frequencies and the residual amounts (°96)

Detection frequency”

Range of residues

Chemical (%) (ppm)
Spring Fall Spring Fall
Dichlorvos 29 42 0.018~0.032 0.012~0.048
Acephate 58 17 0.013~0.072 0.020~0.156
Phenthoate 4 13 0.051 0.018~0.050
Pyrazophos 0 0 ND” ND

a)No of samples detected/No. of samples analyzed X 100.
Not detected.

Table 5. The detection frequencies and the residual amounts (°97)

Detection frequency”

Range of residues

Chemical (%) (ppm)
Spring Fall Spring Fall
Dichlorvos 75 88 0.014~0.064 0.013~0.062
Acephate 13 0.033~0.061 0.015
Deltamethrin 0 ND” ND”
Cypermethrin 17 0.019~0.068 0.009~0.013

“No. of samples detected/No. of samples analyzed X 100.
®Not detected.
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Monitoring of the residues of some pesticides in mulberry leaves and their safety evaluation

Jae-Koo Lee, Jeong-Wook Kwon, Ki-Chang Ahn and Jae-Yu Moon' (Department of Agricultural Chemistry, Chungbuk
National University, 361-763 Cheongju, Korea, and 'Department of Natural Fiber, Seoul National University, 441-744 Suwon,
Korea)

Abstract : In order to evaluate the safety of mulberry leaves for sericultural purpose to the contamination by pesticide
residues, the analyses of dichlorvos, acephate, phenthoate, pyrazophos, deltamethrin, and cypermethrin were done for 24
samples collected in spring and fall over two consecutive years (1996 and 1997), each, from 8 provinces across the country,
by selecting three representative farmhouses in each province. In spring samples of 1996, the residual amounts of dichlorvos,
acephate, and phenthoate were 0.018~0.032, 0.013~0.072, and 0.051 ppm, respectively, whereas, pyrazophos was not
detected, and the detection frequencies were 29, 58, and 4%, respectively. In fall samples, on the other hand, those of the
above pesticides were 0.012~0.048, 0.020~0.156, and 0.018~0.050 ppm, respectively, and pyrazophos was not detected
either and the detection frequencies were 42, 17, and 13%, respectively. While in spring samples of 1997, the residual
amounts of dichlorvos, acephate, and cypermethrin were 0.014~0.064, 0.033~0.061, and 0.019~0.068 ppm, respectively, and
deltamethrin was not detected. The detection frequencies were 75, 13, and 8%, respectively. In fall samples, on the other
hand, those of the above pesticides were 0.013~0.062, 0.015, and 0.009~0.013 ppm, respectively, and deltamethrin was not
detected either. The detection frequencies were 88, 4, and 17%, respectively. Almost all of the samples tumed out to be
non-toxic to silkworms, except that one sample (No. 10, spring 1997) contaminated by a high concentration of cypermethrin
(0.068 ppm) was judged to do harm to silkworms. In the GC analyses, the selection of columns, the change in column
temperature, and the use of MSD made the separation and identification of the vague compounds possible.

*Corresponding author



