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Cypermethrin Insecticide Residuesin Vegetable Soybean, Glycine
max (L.) Merrill, at Different Days of Pre-harvest Interval

Md. Abdullahl, Ouab Sarnthoy! and Suratwadee Jiwajinda?

ABSTRACT

The experiments were conducted to investigate cypermethrin insecticide residues in vegetable
soybean at different days of pre-harvest interval for two growing seasons. Soybean podswere collected at
0, 1, 3, 5 and 10 days &fter last application with cypermethrin. Residues were extracted from pods and
determined using gasliquid chromatography with an el ectron capture detector. Cypermethrinwhen applied
at therate of 100 g ai/ha using aknapsack sprayer showed amean residuelevel of 0.71 and 0.52 mg/kg at
Oand 1 day, respectively, indry season (December- February) whereastheresidueswere 1.62 and 1.17 mg/
kgat 0and 1 day, respectively, inearly wet season (April-June). A pre-harvestinterval of 3 dayswasfound
safe (0.42 mg/kg) for consumersin dry season whereas early wet st season soybean exhibited residuelevel
of 0.48 mg/kg at 10 day which fell below maximum residue limit of 0.5 mg/kg as prescribed by Food and
Agriculture Organization/World Health Organization. Therefore, apre-harvest interval of 10 days should
be considered for cypermethrin residues in vegetable soybean to avoid any health risk of consumers. The
dissipation rates of cypermethrin on soybean pods were more or less similar at the same days for both
seasons which was 70% (based on O day) at 10 days.
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INTRODUCTION reasons for low yield is the infestation by diverse

insect pestsfrom germinationto harvest. Control of

V egetablesoybean, Glycinemax (L.) Merrill,
isanimportant cashcropin Thailand. Itisharvested
after the Rg and before Ry growth stage while the
podsarestill green and the seedshave developed to
fill 80-90% of the pod width (Fehr et al., 1971).
V egetable soybean is popular in China, Japan and
Koreafor itsuniquetasteand high nutritional value
asasourceof vitaminsA, B1, Boand C, protein, fat,
fiber and mineral suchasphosphorous, calciumand
iron. Theon-farmyield of thiscropin Asiaismuch
lower than the potentia yield. One of the major

these pestisessential becauseinfestation by certain
species could result in total crop loss (Talekar,
1997). As a consequence of pesticide use, the
presence of residuesin field crop is unavoidable.
Cypermethrin or (RS)-O-cyano-3-
phenoxybenzyl (1RS,3RS; 1RS,3SR)-3-(2,2-
dichloro-vinyl)-2,2-dimethylcyclopropanecar
boxylate is a digestive and contact insecticide
effective against a wide range of insect pests,
particularly leaf- and fruit-eating L epidoptera and
Coleopteraincotton, fruit, vegetabl es, vines, tobacco
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and other crops (Worthing, 1987). Cypermethrinis
widely used widely by farmers to control insect
pests of vegetables.

Thereiscurrently anincreasing concernand
awarenessonthehazardsof pesticidestoconsumers.
Even with the adoption of integrated pest
management, farmers still believein the control of
pests using pesticide because of its quick effect.
The application of pesticides pre- or post-harvest
could, however, leave residues on food products
whichposeapotential risk totheheal th of consumer
(Lindsay, 1997). Insecticideuseincontrollinginsect
pest complex of vegetablesoybean should, therefore,
be examined for residues. Hence an attempt has
been made to estimate the quantity of residue of
cypermethrin left in vegetable soybean at different
daysof pre-harvest intervalsfor safe consumption.

MATERIALSAND METHODS

Spray treatments

Field experiments were conducted during
dry (December, 1999 to February, 2000) and early
wet (April to June, 2000) seasons at Kamphaeng
Saen Campus of Kasetsart University, Nakhon
Pathom, Thailand. Vegetable soybean variety
AGS292wasplantedinaplot consisted of 10 rows,
5 m long and 50 cm apart. Plants within the rows
were 20 cm apart maintaining 25 hills/row. Three
plots (each plot was considered as a replication)
were sprayed with cypermethin 10% EC at the
concentration of 100 g ai/ha using a knapsack
sprayer. Adjuvant (IBA spreader) was added at the
concentration of 0.5 ml/l of spray volume. Three
untreated plots (each plot was considered as a
replication) were also maintained to observe
insecticidal contamination. Sincevegetablesoybean
is attacked by insect pests from germination to
harvesting, cypermethrin was sprayed at 10 days
interval until harvest. Conditions of rainfall and
sunshine data were recorded throughout the
experimental periods.

Sampling procedure

Soybean pods were collected from treated
and untreated plotsat 0 (3 hr), 1, 3, 5 and 10 days
after last spraying. Samples (600 g each) were
randomly collected from the plots and poured into
polyethylene bags. These bags were tightly closed
withrubber band, label edand keptinadeepfrceeger
at -65°C until extracted.

Analytical procedure
The procedures for cypermethrin residue
estimation in vegetable soybean were as follows:

Extraction of residues from pods

The frozen samples were taken out from
deep frceeger after 2 months of sample collection
and alowed to set room temperature. A 100 g of
sample was weighed and poured into ablender jar.
Then 25 g sodium sulfatewasaddedintothesample
and blended at low speed for a few seconds. One
hundred and fifty ml of petroleum ether was added
into the blender jar and blended at high speed for 2
min. Decant petroleum ether was filtered through
aperforated Buchner funnel using Whatman No. 1
filter paper. The blended sample was re-extracted
twice with 100 ml petroleum ether in blender jar
and blended at high speed for 1 min. The sides of
blender jar were scraped down to break up caked
material s between extractions. After last blending,
blender jar and materials were rinsed with 50 ml
petroleum ether. The combined extracts were then
filtered through anhydrous sodium sulfateinto 500
ml round-bottom flask. The extract was then
evaporated by a rotary evaporator maintaining at
40°C to make afinal volume of 2 ml.

Acetonitrile partitioning

Two ml extract was adjusted to 30 ml using
petroleum ether, partitioned with acetonitrile
saturated with petroleum ether (40 ml) in 125 ml
separatory funnel, and shakenvigorously for 1 min.
After allowing the layer to separate, acetonitrile
was drained into 1 | separator containing 650 ml
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distilled water, 40 ml saturated sodium chloride
solution, and 100 ml petroleum ether. Petroleum
ether layer was re-extracted three times with
additional 30ml saturated acetonitrileand combined
acetonitrile layersin the same separatory funnel as
above. Theseparator wasthen shakenfor 30-45sec,
the layer was allowed to separate and the agueous
layer wasdrained into 1,000 ml conocal flask. The
upper petroleum ether was then transferred into a
conical flask. Aqueouslayer wasre-extracted with
100 ml petroleum ether. The petroleum ether was
combined with previous one and filtered through
anhydroussodium sulfateinto 500 ml round-bottom
flask. The volume of extract was reduced to 2 ml
using rotary evaporator.

Clean-up with Florisil

A glass column, 50 cm x 2.5 cm id, fitted
with stopcock wasused whereactivated Florisil (90
0) (over night at 130°C ) was filled to column
followed by sodium sulfate (10 g). Filled column
was pre-wetted with 40 ml petroleum ether. Extract
solution wastransferred to column with controlled
flow rate (5 ml/min). The column was eluted with
200 ml 6% ethyl ether/petroleum ether followed by
the same volume of 15% and 50% eluants. All of
these eluates were collected separately in a500 ml
round-bottom flask and then evaporated to fina
volume of 0.5 ml. These were rinsed with severa
small portions of petroleum ether and poured into
small vialstoafina volumeof 2ml. All vialswere
keptinarefrigerator at 4°C beforesubjectingto GC
analysis.

Gas chromatogr aphic analysis

Sample solution in vials were reduced to a
volumeof 1 ml beforesubjectingtoanalysisby GC.
Working standard solutions of 10 and 20 ppm were
prepared in petroleum ether by dilution of
appropriate volumes of the stock solution.
Cypermethrin was analyzed by gas liquid
chromatography using an electron capturedetector.
A gas chromatograph (Shimadzu Model GC-9A)

wasusedfor thispurpose. All sampleswereinjected
at 1pl. The analysis conditions were as follows:
Column type: Widebore DB-1701P (1.00
pm, 30 m x 0.530 mm)
Column temperature: 250°C
Injector temperature: 270°C
Detector temperature; 270°C
Carrier gas: N»
Flow rate: 20 mi/min.

Recovery experiment

Recovery experiment was followed to
observe the efficiency of extraction, clean-up and
estimation procedures, by fortifying soybean pods
(100 g) with 20 pg cypermethrin on two samples.

Calculation of residues
The residue R, expressed in mg/kg were
calculated using the following formula:

_ Ha Weng Wy
Hy LV (G

R

where G = sample weight (in g), Vend =
terminal volume of sample solution (in ml), Vi =
volume of sample solution injected into gas
chromatography (in pl), Wgg = amount of
cypermethrin for standard solution (in pg), Hgg =
Peak areafrom Wy (in cm?), Hp = Peak areafrom
Vi (cm?).

RESULTSAND DISCUSSION

Recovery experiment exhibited the
efficiency of procedures used for cypermethrin
residues in vegetable soybean, when 20 ug
cypermethrin were added to 100 g soybean pods
showed an averagerecovery of 11.97 pg (59.85%).
Cypermethrin residues on vegetable soybean at
different days of pre-harvest interval were
investigatedfor two growing seasons. Cypermethrin
10% EC when sprayed at the concentration of 100
g ai/ha showed aresidue level of 0.71 mg/kg at O
day followed by 0.52 mg/kg at 1 daysin dry season
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(Tablel) whichwerehigher thantherecommended
maximum residuelimit (MRL) of 0.5 mg/kg set for
beans with pods (FAO/WHO, 1985). The residue
levelsat 3, 5and 10daysdecreasedto0.42,0.30and
0.22 mg/kg, respectively which were all below the
maximum residue level in the same season.
Cypermethrin residues were higher in early wet
season (Table 1). Residues were 1.62 mg/kg at
initial level (Oday) followed by 1.17,0.94 and 0.69
mg/kg at 1, 3and 5 days, respectively, in early wet
season which were all above the maximum residue
limit. At 10 day, the residues were 0.48 mg/kg
whichwasbel ow themaximumresiduelevel (Table
1) set by FAO/WHO. No significant difference of
residues were observed between different days of
pre-harvest intervals in dry season. Cypermethrin
residues decreased gradually in al pre-harvest
intervals. The degradation of cypermethrin residue
indry season were 26.76, 40.84, 57.75 and 69.01%
for 1, 3, 5 and 10 days interval, respectively, on
initial residue level (0 day). In case of early wet
season, theinitial residue (0O day) level was1.62mg/
kgwhichdiffered significantly fromall pre-harvest
intervals. No significant differenceswere observed
between 1 and 3 day interval, 3and 5 day interval,
and 5 and 10 day interval but 10 day interval
differed significantly over 1and 3day interval. The
degradation of cypermethrin in early wet season
were27.78,41.98, 57.40 and 70.37% at 1, 3, 5 and
10day interval, respectively, oninitial residuelevel
(Oday). Thereductionratesof cypermethrinresidues
werevery close at the same daysfor all pre-harvest
intervals in both seasons.

A totd rainfall of 12.5 and 217.6 mm were
recorded during growth period of dry and early wet
season, respectively. But after last spray, dry and
early wet season soybean received atotal rainfall of
12.5 and 12.4 mm (Table 2), respectively, which
might be the cause of the same reduction rate of
residue at all pre-harvest intervals. There was no
rainfall within3hrsof samplecollectionat 0day for
both seasons. Soresiduewashingout by raindid not
occur at theinitial level. Cypermethrin wasapplied

to each plot with the same amount of spray in both
seasons. The higher residues in early wet season
might be due to the less canopy with poor yield
(5.75 t/ha) which allowed more insecticide and
residues on the pods. The higher canopy in dry
season with higher yield (9.65 t/ha) might be
responsiblefor receivinglessspray depositresulting
in less residues on pods. On the other hand, atotal
sunshineperiod of 593.6and463.7 hrswererecorded
from planting to harvesting in dry and early wet
season, respectively, whereas after the last spray
the dry season received 81.7 hrs of sunshine while
theearly wet seasonreceived only 54.4 hrssunshine
period (Table 2). This might have an influence on
having higher residuesin early wet season. Tgjeda
et al.(1983) reported that the disappearance of
residues in and on plants is the effect of the
interactions of environmental conditions such as
wind, rain, sun, humidity and temperature and
chemical and physical factorssuch asvolatilization
and growth of the plants.

Tejadaetal. (1989) reported aninitial deposit
of 0.36 mg/kg on string bean when cypermethrin
was applied at the rate of 1 ml/l under field
conditions. This amount is close to the residue
obtained in dry season soybean of the present
investigation. They also observed detectable
(0.11mg/kg) residuesupto4 daysafter last spraying.
Since in the present study the recommended dose
was higher (2.5 ml/l), and gave an initial deposit of
0.72mg/kgindry season. Theaverageresiduelevel
of any insecticidesdependsprimarily onthequantity
of itsactiveingredient. Field studieswereconducted
by Kumar et al. (1998) on chick pea where
cypermethrin was applied either at 60 or 90 g ai/ha
(low and high dose, respectively). Initial mean
residuelevel on green podswere 0.42 and 0.62 mg/
kg at low and high doses, respectively. These
dissipated by 73.81 and 70%, respectively after 15
dayswhich was also close to the residues at initial
level (dry season) and degradation rate of both
seasons. Residuesof cypermethrinweredetermined
by Singh and Kalra (1992) in the fruits and leaves
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of auberginesandinthe soil when applied at 50 and
100gai/ha. After eight applicationsat lower dosage,
initial depositsonthefruitswere0.73 mg/kg which
declined to 0.08 mg/kg in 10 days. On leaves the
initial deposits averaged 1.16-1.69 mg/kg which
declined by 68% in the 10 days. These results are
close to the present investigation where there was

an initia deposit (0 day) of 1.62 mg/kg on pods
which declined by 70.37% in the 10 days of early
wet season. Singh and Udeaan (1989) investigated
the persistence and dissipation of cypermethrinin
okra fruits where 50 or 100 g ai/ha were applied
three times. After 2nd and 3rd spray, the initial
residues were 0.76 and 0.65 mg/kg for 50 g ai/ha

Table1l Cypermethrinresiduesin vegetable soybean applied at 100 g ai/hain dry season (February) and
early wet season (June) 2000 at Kamphaeng Sean, Nakhon Pathom.

Pre-harvest interval

Cypermethin residues (mg/kg) (Mean £ S.D)

(Days) Dry season Early wet season
0 0.71+0.44 1.62 + 0.21a"
1 0.52 + 0.09 1.17+0.19
3 0.42+0.36 0.94 + 0.13bc
5 0.30+0.05 0.69 + 0.14cd
10 0.22+0.14 0.48+ 0.11d

F-test NS *k

C.V (%) 54.2 16.6

* Means followed by the same letters are not significantly different at the 5% level by Duncun’s multiple range test.

Table2 Rainfall and sunshinedataat different daysof pre-harvestintervalsin dry season (February) and
early wet season (June) 2000 at Kamphaeng Sean, Nakhom Pathom.

Pre-harvest interval Dry season Early wet season
(Days) Rainfall (mm)  Sunshine (hrs)  Rainfal (mm)  Sunshine (hrs)
0 20 5.7 25 8.7
1 0 6.7 0 3.8
2 0 8.8 T 0.2
3 39 9.3 6.0 0.2
4 0 6.1 T 4.1
5 0 9.0 0.1 5.7
6 0 9.9 T 104
7 0 9.7 0 7.0
8 0 9.2 0.3 4.3
9 0.1 4.2 T 2.7
10 6.5 31 35 7.3

* Trace of rainfall less than 0.1 mm
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dose, respectively and 1.53 and 1.43 mg/kg for 100
g a/ha dose, respectively. They recommended a
waiting period of at least one day to let them fall
below the maximum limit of 0.5 mg/kg. In the
present study, the results of dry season showed a
pre-harvest interval of threedaysfor thesafeuseby
consumers where residue fell below the maximum
residue limit. Rai et al. (1986) observed the
persistence of cypermethrinfor 11 dayswhich was
below prescribed maximum residue limit within
eight days on cauliflower which was close to the
safe period for wet season. Kumar et al. (2000)
reported a safe waiting period of 1.8 days when
cypermethrin was applied at 300 g ai/ha on chilli
whichiscloseto thewaiting period for dry season.
Persistence and safe period on okra fruits were
investigated by Khan et al. (1999). They observed
an initial concentration of 1.31 mg/kg which
dissipated to a mean concentration of 0.05 mg/kg
after 10 days where residues existed below the
maximumresiduelimit setinlndiafor cypermethrin
(0.2 mg/kg) at 5.91 days after final application.
Awasthi (1994) reported the waiting periods for
cypermethrinwhich wasbetween 0to 5 daysbased
on the FAO/WHO prescribed tolerance limits for
chilli. All of thesereviewssupport theinvestigation
of cypermethrin residues in vegetable soybean. In
the control samples (collected from the plotswhere
no pesticide was applied) no peaks were observed
for both seasons indicating no contamination of
residues on soybean pods.

From the present investigation of
cypermethrin residuesin vegetable soybean it was
concludedthat thisapplication dosewassafefor the
consumption after three days of application in dry
season whereit fell below maximum residue limit.
S0 a pre-harvest interval of three days might be
considered for dry season. But in case of early wet
season where crop canopy was smaller allowing
higher deposition of cypermethrinresidueson pods,
it showed a pre-harvest interval of 10 daysfor the
safeuse. So vegetable soybean should be harvested
after 10 days of cypermethrin application to avoid

any health risk of consumers.

ACKNOWLEDGEMENTS

Theauthorswould liketo expresstheir sincere
thanksto MissL ukkhanaBenjawan, Environmental
Science Laboratory, Central Laboratory and
Greenhouse Complex, Kasetsart University,
Kamphaeng Saen Campus, Nakhon Pathom for her
co-operation during analysisof thesamples. Weare
also grateful to other staffs sharing the same
laboratory.

LITERATURE CITED

Awasthi, M. 1994. Studies on the dissipation and
persistence of pyrethroid residues on chilli
fruits for safety constants. Pesticide Research
Journa 6 (1) : 80-83.

Fehr, W.R., C. C. Caviness, D. T. Burmood, and J.
S. Pennington. 1971. Stages of development
descriptions for soybean, Glycine max (L.)
Merrill. Crop Science 11 : 929-931.

FAO/WHO. 1985. Evaluation of some pesticide
residue in food. FAO Plant Production and
Protection Paper No. 67. Rome, Italy. 730 p.

Khan,M.A.M.,D.J. Reddy, and S. V. Rao. 1999.
Dissipation of cypermethrin residue in okra
fruits. Pesticide Research Journal 11 (1) : 84-
85.

Kumar, P. K., D. J. Reddy, K. N. Reddy, and T. R.
Babu. 2000. Dissipation of cypermethrin
residues in chilli. Pesticide Research Journal
12 (1) : 130-132.

Kumar, P., S.P.Singh, R. S. Tanwar, and P. Kumar.
1998. Dissipation of cypermethrin residue on
chickpea. Pesticide Research Journa 10 (2) :
242-245,

Lindsay, D. G. 1997. Pesticide residue in food: the
need for fairer cost-benefit analysis. Pesticide
Outlook 8 : 6-10.

Ral, S., N. P. Agnihotri, and H. K. Jain. 1986.
Persi stenceof residuesof syntheticpyrethroids



Kasetsart J. (Nat. Sci.) 35 (2) 121

oncauliflower andtheir residual toxicity against
aphids. Indian J. Agricultural Science 59 (9) :
667-670.

Singh, B. and A. S. Udeaan. 1989. Estimation of
cypermethrin residues in the fruits of okra,
Abelmoschus esculentus (Linn.) Moench. J.
Insect Science 2 (1) : 49-52.

Singh,l.P.andR. L. Kalra. 1992. Determination of
residuesof cypermethrininbrinjal fruits, leaves
and soils. Indian J. Entomology 54 (2) : 207-
216.

Talekar, N. S. 1994. Sources of resistanceto insect
pests of soybean in Asia, pp. 161-165. In B.
Napompeth (ed.). Soybean feeds the world.
Proceedings of World Soybean Research
Conference V, February 21-27, 1994. Chiang
Mai.

Tejada, A. W., E. D. Magallona, and E. B. Lakan-

Ilaw. 1983. Insecticide residuesin vegetables:
application of the modified approach to
organophosphateinsecticideresiduesin string
bean (Vigna sesquipedalis Fruw.). The
Philippine Agriculturist 66 : 405-416.

Teada, A. W., S. M. F. Caumpang, M. J. V.
Barredo,andE. D. Magallona. 1989. Insecticide
residues in string beans (Vigna sesquipedalis
Fruw.). I. Monocrotophos, fenvalerate,
cypermethrin, BPMC and chloropyrifos. The
Philippine Agriculturist 72 (3) : 391-400.

Worthing, C. R. 1987. Pesticide Manual. A World
Compendium. British Crop Protection Council,
UK. 1081p.

Received date
Accepted date

23/01/01
22/06/01



