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Optimized Washing Method for Performance Improvement of

a Washing Machine for Boxthorn Berries
Kim, Woong - Lee, Seung-Kee - Jo, Hee-Jae" - Han, Jae Woong®

Division of Bio-industry Engineering, Kong-Ju National University, Yesan, Korea
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ABSTRACT

The purpose of this study was to define the optimal boxthorn berries washing method for
developing the boxthorn berries cleaner. We analyzed the rate of removal of residual pesticides
according to washing methods; 1st - habitual washing method, 2nd - drum rotation washing
method, 3th - drum rotation and air bubble washing method, 4th - drum rotation and nozzle
spray washing method, 5th - drum rotation and air bubble and nozzle spray washing method.
A rate of removal of residual pesticides of 88% was detected in the drum rotation and air bubble
and nozzle spray washing method, and a rate of 82% was detected in the habitual washing
method. The drum rotation and air bubble and nozzle spray washing method appeared to be
the best good washing effect compared to the habitual washing method(about 6% compared to
82.0% higher). Clothianidin Triadimefon, Triforine ingredients, the drum rotation and air bubble
and nozzle spray washing method efficiency was lower compared to the habitual washing method
removal efficiency.
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Table 1. Controled pesticides and concentration after harvesting

Residual permissible

Ingredient standards (mg/kg) Brand name and use method
Boxthorn Boxthorn(dry)
Chlorfenapyr i 20 Rampage(Emulsiﬁable Concentrate, Insecticide, Dilution 1000 times, Less
than 2 times)
Clothianidin - 1.0 Bigcard(Wettable Powder, Insecticide, Dilution 2000 times, Less than 3 times)
Cypermethrin - 5.0 Keres(Insecticide, Dilution 1000 times, Less than 2 times)
Deltametrin - 2.0 Desis(Wettable Powder, Insecticide, Dilution 1000 times, Less than 2 times)
Pendimethalin 0.05 - Stomp(Granule, Herbicide, 2kg/10a)
Propineb 5.0 - Antracol(Wettable Powder, Germnicide, Dilution 500 times, Less than 4 times)
Pyridaphenthion 0.2 0.5 Ohunach(Emulsifiable Concentrate, Insecticide, Dilution 1000 times, Less

Triadimefon

Triforine 0.5 -

than 3 times)
Bariton(Wettable Powder, Germnicide, Dilution 1000 times, Less than 5 times)
Kyungnongsaprol(Emulsifiable Concentrate, Germnicide, Dilution 1000

times, Less than 5 times)
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Fig. 1. Schematic of washer for boxthorn berries
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Fig. 4. Drum rotation and air bubble
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Table 2. Analytical condition of LC/MS/MS

=83, e =E3NAHS AFHEge
15 rpm 2 3| AA 7|2 vl AXE oo
T2 F7FEE BAANA T 2R
IINE ElDL o] F3tHA FIEol o8] AlH
Adom, Az =8 FUHRE X =EoA

Fig. 6. Drum rotation, spray nozzle and air bubble

Sample 50 g +
Acetone 100 ml Analytical condition:
(Grinding)
! Instrument: LC/MS/MS
Extraction (ABI 3200Qtrap)
l

Partition (DW 450 ml Column: Phnomenex Luna
+ sat.Nacl 50 ml) C18 (2.1x100, 3 zm)
DCM 50 ml 2 times
y Injection Vol : 5 ul
Concentration

\

- ted Mobile Phase :
Hexane 10 ml remelted o in) Water(%) ACN(%)

Filtrate Concentration %0 10
! 55 35 65
DCM 5 ml remelted 68 30 70
1 70 90 10

Clean up (Florisil 5 g
DCM 50 ml
Pre-washing

l

Remelted sample

Wave length 254-360 nm

Loading
)
Dichloromethane
50 ml Discard
)

4% Acetone in DCM
50 ml Collect
50% Acetone in
DCM 50 ml Collect
)

ACN 2 ml remelted




192 Sh=X|9Ats|deatsts|x] 242 25 2013

m. 2 9 33
1. DTSt 852
A Gl 3 F

Table 3. Recovery rate and detectable limit by

controling pesticides after
boxthorn berries

kAl S fAste] AHE

harvesting

Ingredient

Recovery rate

Detection limit

(%) (mg/kg)
Chlorfenapyr 84.8+ 5.4 0.005
Clothianidin 107.4+ 6.7 0.005
Cypermethrin 105.5+ 3.8 0.002
Deltametrin 81.5 6.8 0.002
Pendimethalin 92.1+ 5.2 0.005
Propineb 73.2£10.5 0.005
Pyridaphenthion 91.5+ 8.0 0.002
Triadimefon 87.7+11.1 0.005
Triforine 80.7+ 6.6 0.005
* Recruitment stock : 1 mg/kg
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Fig. 7. Removal effects of residual pesticide by washing methods



IR METIS) MANS SNS 9ish 2F MELY PH 193

88%= 7HE EAl YEstew, B 82.1%2 Al
AE&S 1Y
=g 2 F7E A2 Deltametrin A3 0]
92. 7%«] AAES B 718 A Jesen,
T 86.2%° AA&S Uehith =9 2 =
E*ﬂ’ﬂ«] 7389, Deltametrin A3 &©°] 93.3%2] A|A
2 7V =7 veston, it 85.8%2 AlA
< UERgth =9, 371Ee 9 =& Al
€+ Deltametrin A3 50] 94.9%2] AAEZ 7}
= vEbton, i 88%2] AAE&S e

£ o)l o Mo Mo

3. S MH=Z
TR M2 AFHYHE AASS AR
Table 49} Zo] YUE}ST) Chlorfenapyr 4 &2

.]

oH, e g =E Alﬂoﬂﬁ 89.3%E

7}

t}. Cypermethrln AEe &y 9 =& AlFolA
89.3%2] AALES B
AL &2 e

Deltametrin 9] 2%, =, 374 4 =
AF A 94.9%% ZHFEel AAL] M
Ao Z YEJ S, Pendimethalin % Propineb
=g 2 =F AFNA 89.4%, 89.3%2]
oF AAEE YElfol 71 AAEC] &

oL oox Hir N

o[-r r[o

=0
L
bS]
o
=
T

2o 2 et

Pyridaphenthion &% ¢, =8 9 =& A
oA 89.8%9 ZHFE AALES YERfo] 7t
A ALl =& Ao Z YEF 2™, Triadimefon
2 Triforine A&ES =98, 37 2 =2 AF
NA 79.2%, 81.19%% ZFHREeF AAVE & He
2o 2 et

9 7HA Tk AR Z AATHE JF
o AARTE =, F < AlA
B 88%E YER 7|E F7ke] #A A
82.0% thHl °F 6% ¥ Aoz vehy 7 Al
HEAN7L £ A0 AAFHAG. 53], IF o]
34 &<kl Clothianidin, Triadimefon, Triforine2]
AAEC] EF, 3718E 2 =& AF H3)
w$e AAE e

o] AR}E FTHNEH AP AHEH BE
oF ALY Hito] 7 =11, IF oA
ko) AAE =S 7 A UEEeH, F71A
T T xZH| Bo] Je TS AAE =
4, 3719E 9 &5 AMSStE AlE Wol

b4 ARtk e,

IV. 8o 4 A&

-

o] ofsln FEI G ol FHL 9
 PAE A PR Rt w2 e
7 W] AH A Ajd BEska 94A

i

Table 4. Rate of removal of residual pesticides by washing methods

(Unit: %)

Ingredient H D D+A D+N D+A+N Max. Min. Ave.
Chlorfenapyr 82.1 83.6 88.0 89.3 88.9 89.3 82.1 86.38
Clothianidin 64.4 63.6 75.4 67.5 73.4 75.4 63.6 68.86
Cypermethrin 85 79.8 85.8 89.3 86.7 89.3 79.8 85.32
Deltametrin 87.3 87.9 92.7 93.3 94.9 94.9 87.3 91.22
Pendimethalin 82.4 88.0 87.2 89.4 88.8 89.4 82.4 87.16
Propineb 84.3 87.6 88.4 89.3 88.2 89.3 84.3 87.56
Pyridaphenthion 84.8 86.4 86.5 89.0 89.8 89.8 84.8 87.3
Triadimefon 70.7 67.3 71.7 70.2 79.2 79.2 67.3 73.02
Triforine 74.1 71.8 78.6 72.6 81.1 81.1 71.8 75.64

Average 82.0 82.1 86.2

85.8 88.0
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