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Study on nutritional value, detection and reduction of pesticide residues
by fermentation with microorganisms in potential vegetable waste as
animal feed
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ABSTRACT: The objective of this study was to survey the quantity, nutritional value and detect pesticide residues,
as well as to investigate methods for reducing pesticide residues in vegetable waste from the Sala Lamduan Fruit
and Vegetable Market in Sa Kaeo Province. The study involves surveying five types of vegetable waste with potential
as animal feed to analyze their nutritional value and detect pesticide residues. Then, the vegetable waste with the
highest quantity and nutritional value potential as animal feed was selected to reduce pesticide residues through
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fermentation with microorganisms. The study results showed that cabbage waste, cauliflower waste, Chinese
cabbage waste, lettuce waste, and baby corn waste were available in sufficient quantities to be used as animal feed
and were produced year-round. They can be used as a source of roughage for ruminants due to their appropriate
fiber content. Cabbage waste, Chinese cabbage waste, and lettuce waste had average crude protein contents of
12.66%, 14.07%, and 14.59%, respectively. Cabbage waste showed the highest potential as animal feed, considering
its quantity and nutritional value. However, when testing for organophosphate and carbamate pesticide residues
using the GT-Pesticide Test kit, 20% of cabbage waste samples were found to be at unsafe levels. Fermentation
with Pseudomonas sp. TISTR NO. 554, along with 4% yeast and 4% molasses for 15 days, was found to be the most
effective method in reducing pesticide residues in cabbage waste, increasing the safety level by 60.00%. The study
results demonstrate that cabbage waste has the highest potential as animal feed, and pesticide residues can be
reduced by fermentation with Pseudomonas sp. TISTR NO. 554, 4% yeast, and 4% molasses.

Keywords: nutritional value of vegetable waste; detection of pesticide residue; reduction of pesticide residue
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Table 1 Types and quantities of vegetable waste in Sa Kaeo Province

Item Productive period Quantity (kg/day)
Cabbage waste throughout the year 850
Cauliflower waste throughout the year 250
Chinese cabbage waste throughout the year 320
Lettuce waste throughout the year 150
Baby corn waste throughout the year 130
Carrot peel March-June 80
Mushroom waste throughout the year 40
Pumpkin waste throughout the year a5
Sweet corn waste September-December 90
Onion waste April-November 40
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Table 2 Nutritional value of vegetable waste in Sa Kaeo Province

% of dry matter

Item
DM cp CF NDF ADF

Cabbage waste 7.71° 12.66° 12.48° 22.56" 15.54¢
Cauliflower waste 12.42° 10.42° 12.80° 23,02 16.27°
Chinese cabbage waste 3.70° 14.07° 14.29° 28.65° 17.73°
Lettuce waste 3.39¢ 14.59° 13.62° 23.33° 15.77¢
Baby corn waste 8.68° 11.38¢ 22.53° 52.68° 24.65°
Sig.” P<0.01 P<0.01 P<0.01 P<0.01 P<0.01

Y Means in the same column with different superscripts differ highly significant (P<0.01)
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Table 3 Number and proportions of not contamination and contamination of organophosphate and carbamate

pesticides in vegetable wastes

Not contaminated safety level unsafety level
Number
Vegetable types Number of Number of Number of
of samples
samples (%) samples (%) samples (%)
Cabbage waste 20 10 (50) 6 (30) 4 (20)
Cauliflower waste 20 12 (60) 8 (40) 0(0)
Chinese cabbage waste 20 10 (50) 9 (45) 1(5)
Lettuce waste 20 8 (40) 7 (35) 5(25)
Baby corn waste 20 14 (70) 3 (15) 3 (15)
Total 100 54 (54) 33 (33) 13 (13)

Table 4 Number and proportions of not contamination and contamination of organophosphate and

carbamate pesticides in cabbage waste before and after 15 days of fermentation.

Before After 15 days
Safe level Unsafe level Safe level Unsafe level
Number
Treatment Number of Number of Number of Number of
of samples
samples samples samples (Yoof samples (%oof
difference) difference)
T1 15 7 8 9 (+13.33) 6 (-13.33)
T2 15 5 10 8 (+20.00) 7 (-20.00)
T3 15 4 11 8 (+26.66) 7 (-26.66)
T4 15 4 11 13 (+60.00) 2 (-60.00)
T5 15 3 12 10 (+46.67) 5 (-46.67)
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