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Table 1. Decrease in methamidophos and carbofuran contents of broccoli resulted from different washing
conditions

Decrease in methamidophos? Decrease in carbofurans®

(%) (%)
Washing method High dose Low dose High dose Low dose
with running tap water

0.5min 22.8 11.2 30.8 12.5
1min 33.8 27.0 30.5 37.9
3min 44.1 328 33.7 343
Smin 48.3 40.4 385 39.3

dipping in water®
0.5min 34.1 4.5 14.7 13.8
Imin 44.6 99 12.6 17.9
3min 45.9 18.9 15.2 16.6
Smin 51.2 31.0 21.1 19.2

dipping in water®
1 times 459 18.9 15.2 3.6
2 times 46.7 320 252 43
3 times 529 355 223 5.8

dipping in brine¢
0.5% brine 45.4 30.3 9.4 9.8
1% brine 48.6 33.2 7.3 10.8
2% brine 56.2 38.1 3.8 134
3% brine 61.9 44.5 6.7 10.8

a; The methamidophos contents in broccoli before washing: high dose 0.80 ppm as 100%, low dose 0.53 ppm as
100%. :

b Total content of carbofurans, 3-OH carbofuran and 3-keto carbofuran, before washing: carbofuran 0.67 ppm and
2.74 ppm 3-OH carbofuran in high dose group; carbofuran 0.47 ppm and 1.77 ppm 3-OH carbofuran in low dose
group. No 3-keto carbofuran was found in both groups.

¢: Dipping at a broccoli to water or brine ratio of 1:10 (w/v) for a time of 3 min.
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Table 2. Decrease in methamidophos and carbofurans contents of broccoli resulted from different blanching
condition

Blanching Decrease in methamidophos? (%) Decrease in carbofurans® (%)
condition High dose Low dose High dose Low dose
dipping® in water
80°C, Smin 97.4 100 48.8 79.8
95°C, 3min 99.3 100 96.5 97.9
dipping® in 2% brine :
80°C, 5Smin 100.0 100 91.9 66.8
95°C, 3min 99.3 100 96.2 95.6
Steam blenching
90°C, 1min 99.6 99.0 82.0 87.2

2 The methamidophos contents in broccoli before washing: high dose 0.27 ppm as 100%, low dose 0.19 ppm as
100%.

b: Total content of carbofurans, 3-OH carbofuran and 3-keto carbofuran, before washing: carbofuran 0.30 ppm and
5.15 ppm 3-OH carbofuran in high dose group; carbofuran 0.12 ppm and 3.70 ppm 3-OH carbofuran in low dose
group. No 3-keto carbofuran was found in both groups.

¢: Dipping at a broccoli to water or brine ratio of 1:10 (w/v).

Table 3. The properties of broccoli after different blanching treatments

Blanching Vitamin C? Shear force Color index of flower
method (mg/100g) (kg/50g) L value a value b value

Water blanching

95°C, 3min 854 301 30.45 -13.00 13.52

80°C, Smin 85.2 350 29.10 -9.28 14.15
2% Brine blanching

95°C, 3min 124.3 352 29.30 -14.52 14.15

80°C, Smin 128.3 397 31.20 -8.92 14.60
Steam blanching

90°C, 1min 110.0 402 26.72 -10.65 10.25

a: vitamin C: 115.7 mg/100g as 100%.

PIABEEZE2 ml » LL0.OSNHH BR 87 75 VR 7 18 2
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Figure 1. Change of methamidophos in frozen
broccoli during freezing storage.
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Figure 2. Change of carbofuran in frozen broc-
coli during freezing storage.
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Removal of Methamidophos and Carbofuran Residue in
Broccoli during Freezing Processing

CHIA-FEN TSAI'*, SHIN-SHOU CHOU' AND YUAN-TAY SHYU?

1. National Laboratories of Foods and Drugs, Department of Health, Executive Yuan, Nankang, Taipei 115, ROC
2. Graduate Institute of Horticulture, National Taiwan University, Taipei, Taiwan , ROC

ABSTRACT

Broccoli harvested 10 days after being sprayed with 50% methamidophos (0.8 and 1.2
I/ha) and 3% carbofuran (40 and 60 kg/ha) was used to study the extent to which pesticide
residues could be removed by freezing processing. Results indicated that a 3-min washing
process can remove 44.1 and 32.8% of the high and low doses of sprayed methamidophos, and
33.7 and 34.3% of the high and low doses of sprayed carbofuran, respectively. Blanching in
2% brine at 95°C for 3 min removed 99.3-100% methamidophos and 95.6-96.2% carbofuran
and ensured acceptable and satisfactory broccoli quality. During five months of frozen stor-
age, 50% of the methamidophos and almost none of the carbofuran degraded in the thawed
samples.

Key words: broccoli, carbofuran, freezing processing, methamidophos.
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