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Pesticide

Treatment

Time

5 min

Concentration®

Reduction (%)

Fenitrothion

Chlorpyrifos

Spiked samples

Tap water

NaCl solution (2%)
NacCl solution (5%)
CH3COOH solution (2%)
CH;COOH solution (5%)
Na,CO3 solution (2%)
Na,CO; solution (5%)
NaHCO3; solution (2%)
NaHCO; solution (5%)

Spiked samples

Tap water

NaCl solution (2%)
NaCl solution (5%)
CH5;COOH solution (2%)
CH;COOH solution (5%)
Na,CO; solution (2%)
Na,CO5 solution (5%)
NaHCO; solution (2%)
NaHCO; solution (5%)

AUt : Y.Liangetal.

0.45 +0.019
0.38 £0.014
0.39 +0.046
0.38 £0.066
0.33 £0.064
0.31+0.017
0.36 £0.016
0.32 +£0.053
0.28 £0.071
0.27 £0.056

0.81 £0.065
0.38 £0.046
0.36 £0.033
0.35 £0.046
0.37 £0.023
0.34 +0.034
0.32 £0.055
0.28 +£0.054
0.20 £0.024
0.16 £0.055

133
15.6
15.6
26.7
31,1
20.0
Z285.9
37.8
40.0

33.1
55.6
56.8
54.3
58.0
60.4
65.4
793
80.2
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MATERIALS AND METHODS

Chemicals and reagents

Nemienic ADUNANYOD

Laureth-4 Sodium Citrate
Laureth-10 Ethyl Alcohol

Sodium Benzoate

Acetamiprid
Boscalid

Pendimethalin

Potassium Sorbate
Pyraclostrobin

Xanthan Gum

SupelQuE Citrate (EN) Tube

distilled water

Malus domestica
‘Champion’
apples




Methods

{ ) : ) 4 —_—
< Cloud point, CP Removal performance p
CPs were determined by direct visual . .
. . . Five apples were used as a representative
iInspection while the temperature was . .
. . sample of the fruit to test the efficiency of
continuously raised at a rate of about . . .
0.2C/min removing pesticide residues.
\ | | J y,
-
00 ﬁ - A :
00 Stability test Zein value
The stability of the resulting detergents was tested To determine the irritant potential, the zein value
24 h after sample preparation in a mechanical assay was applied in the study. The measuring
loading test, by centrifuging the samples at 3000 principle is based on the determination of
rpom for 30 min at room temperature nitrogen by the Kiejdahl method
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CLOUD POINT, CP

pruknlNa1saausv&@viRdstalutus:=s (Nonionic Surfactants) lsouaaqumﬂssqum
nnamsazarolaa ({a) IUlUumssaumﬂULUUﬂau (micelle) rikuhnlasuyukSawsoud
kuan (cloudy) Usinpluaisazare

CP

58a1snaaau Cloud Point (CP) >

Asavinadrearem (Visual Observation)
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CLOUD POINT, CP

« C12E4 (1:0):
a1 CP dhadi 22°C kuigadud aisdlu

ikuzAUMSsidvuluauknnRUSInAToUlE
(Uszureu 37°C)

e IWudaaruvov C12E10:
naas1du 1:1.6 A1 CP agn 47°C golu
govAlndlAgvAuauknDMsd (37°C) uas
uus:zansniwgvlunisivaaisanAio

e C12E10 (0:1):
GA1mawugoiv 85 °C goiauninygoiv
2euknuMIslBvIulunsIISou

TABLE 2 Summary of the results of CP tests for a 1% (w/w)
mixture of surfactant solutions.

C12E4:C12E10 ratio CP,°C
150 <22
103 <22
1:1 <22°
1:1.2 <22
1:1.4 <22
1:1:6 47
1:2 51
1:3 59
1:4 64
15 69
0:1 85

Measurement was completed when cooling to the indicated temperature, no
clear solution was obtained.




STABILITY TEST
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REMOVAL PERFORMANCE 12)

Evaluation of pesticide residues removal performance AanisUs:Lidu Us=ansniwlunis
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REMOVAL PERFORMANCE
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aisdovaufiivadaswy 4 sdaluaisnadou

(suovwawus Malus domestica
(4 ° 9 G G | p = ) . . Cl
N
® /e Vs e o =F
-— ~ CH3 N N
auIUa & e
oy 8
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Y . Wuediuwavlunau neonicotinoids Wuanuosritunau anilide
AfuauUa: a:areulaa (2,950 mg/L) AfuAUUa: a:anauilaa (4.6 mg/L)
. G . .
(Pyraclostrobin) | ¢ (Pendimethalin) NO, |
UUIASTI 12960 O /g
s N @) ml\l
CI/Q,N(;\ \(\
woUialluklvluwalunwuaisanA1vyaveun ‘ O/\© NO,
LUALUDENaa  MUSIEVIUYDLIVANSGIUDIKISLLA:
aouadau wu Environmental Working Group Twsalnaalasiu WUBLNEL
(EWG) Bounsalhusuilasgtunau "Dirty Dozen® Wusndosiiundu strobilurins Wuaisaiwadswuslunau dinitroanilines

K39 12 suauwalunwuansanMvYdLEIULALED AfuaUUa: a:anaurlaauia (1.9 mg/L) AfuauUa: a:areurlacinaga (0.33 mg/L)



REMOVAL PERFORMANCE
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astasgunalunaunisaiv

1.2uuoUllaaviuaisazargais Jovau
Mdafaswy NdAMUWUIu 50
mg/L uiu 2 uin

2. noBlAukvRauKkADKaY 24 351U
WatlkansUovAumdadasiisinm:uu
Wowalu

a1savwaly
—
5 Detergent tuanwWLVIU 1% aowaliluthen
(w/w) azareluthnasuknl 37°C uiu 15 uf
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REMOVAL PERFORMANCE

NS 0 pesticide
. ) =  ® = - = : . H
extraction in vial
% l o da l S o=
wio L am, © — 5 2
%jj g/ \';; Shaking/stirring ~~ Centrifugation
---------------- ~n . .
= NN - =
— ":'—7 somigo, B @_:; =) = = = = i
%’* & N v v o
moagvuadlatazmaisanaans 31AS1:KUSUIEUNSUpVAUMDOAOSWYE Ad8InATA
anAYLaIsUavAUMIQAASWEAIE LC-MS/MS (Liquid Chromatography

QUEChERS extraction Tandem Mass Spectrometry)

Effectiveness of pesticide residues removal|%|
Pesticide residues in unwashed material|mg/kg| — Pesticide residues in washed material[mg/kg] 100
— X

B Pesticide residues in unwashed material|mg/kg|




REMOVAL PERFORMANCE

TABLE 3 Formulations of prototypes of detergents for fruits and vegetables.
Concentration [% (w/w)]
C12E4:C12E10_1:1.6
Name according to INCl nomenclature 20 15 10 5
Laureth-4 1.7 5.8 3.8 1.9
Laureth-10 12.3 9.2 6.2 3.1
Aqua to 100
Exhemg) 50 £ ACETAMIPRID 71 BOSCALID 7 PYRACLOSTROBIN PENDIMETHALIN
Parfum 0.3 100
Sodium citrate 1.0 I ol | B | 1 ; o T e I
Xanthan gum 0.5 £ 80 : | £ ] ] [ |
Sodium benzoate potassium sorbate 0.1 g | ‘ 1
E
E b0
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P s 20 15 10 5 Water
p en d Im et h d l'l n Surfactant concentration, % (w/w)
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ZEIN VALUE

Determination of irritant potential: Zein value Aanisdafnoniwuavaisnodnalklianiss:=A1e
lADVARWIKUYL lag(dnisnadou A Zein Bvidunisdiasiz:KUsSunaulusau Zein nazangluaisdawon

3saisnadau Zein Value

01

03

mgN/100 mlL

Anlda:anuaavidu
mgN/100 mL
5oEvA1gLIVULTRVAnsMIWIL
ASM{KIAQNISS:AELADL

(5 Zein Protein 2 asu
a:a1o(u Detergent
Ao (1% w/w)

asd>vdausuiaululasipunkaa
2onUID1A Zein Protein lag

1558 Kjeldahl




ZEIN VALUE

20

- asudanani Zein

16 B | Bt
-EI a 1 o — = S
s e A1 (<50 mgN/100 mL): waaneur
e P vaaglunau "lunalkinaniss:mMeIADL"
= &
R e AUaunav (50-200 mgN/100 mL):

o19MKLlAaNIss=AMgLAavluuIvAU
; 20 15 10 2
Siocei oo (/1) e A1av (>200 mgN/100 mL): Gfnanw

FIGURE 8 Zein value as a function of surfactant concentration in f]'atﬁlf_](]ﬂ']ss:ﬂ‘lglﬁ ovVdV

1% (w/w) solution of C12E4/C12E10_1:1.6 model detergents.

e A1 Zein vovaisgawaanwasurduagluyov 11-17 mgN/100 mL
e Aavaanaglulnaurindivin SvkurgavaissawanidAngnwlu
asaalKlAanIss:AmELAdVA uazUaaanadarlsviu
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CONCLUSION
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