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ABSTRACT - The removal amount of pesticide residue which were remained in baechu (Chinese cabbage) and
perilla leaf were measured during the preparation process of kimchi. The amounts of diazinon, procymidone and
endosulfan applied to chinese cabbage were 9.18 + 0.03 mg/kg, 22.27 + 0.22 mg/kg and 10.46 + 0.02 mg/kg respec-
tively. When chinese cabbage was brined with 10% salt solution for 12 hours, the removal rates of three pesticides
were 22.5%, 25.3% and 0.6% for diazinon, procymidone and endosulfan, respectively. When chinese cabbage was
brined and rinsed 3 times with water, the removal rates of three pesticides were 69.9%, 85.6% and 11.2% for diazinon,
procymidone and endosulfan, respectively. When kimchi was prepared and fermented for 28 days at 4°C, the removal
rates of three pesticides were 79.4%, 94.4% and 21.0% for diazinon, procymidone and endosulfan, respectively. The
relative percentages of removal dose of pesticides during brining were 28.4%, 26.9% and 3.2% for diazinon, procymi-
done and endosulfan, respectively and which were 59.7%, 63.8% and 50.4% during rinsing and which were 11.9%,
9.3% and 46.4% during fermentation, respectively. The amounts of diazinon, procymidone and endosulfan applied to
perilla leaf were 18.11 + 0.62 mg/kg, 31.80 + 0.33 mg/kg and 12.01 + 0.01 mg/kg, respectively. When perilla leaf was
rinsed 3 times with water, the removal rates of three pesticides were 60.5%, 52.0% and 23.7% for diazinon, procymi-
done and endosulfan, respectively. When perilla leaf was rinsed and brined with 10% salt solution for 14 days, the
removal rates of three pesticides were 93.9%, 92.4% and 49.6% for diazinon, procymidone and endosulfan, respec-
tively. The relative percentages of removal dose of pesticides during rinsing were 64.5%, 56.3% and 47.8% for diaz-
inon, procymidone and endosulfan, respectively, and which during brining were 35.5%, 43.7% and 52.2% for

diazinon, procymidone and endosulfan, respectively.
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Application of
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|
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I
| Drying(for 3 hr) f
Analysis of
! - residual pesticides
[ Brining(10% NaCl, for 12 hr) ]
Analysis of
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! - Analysis of
residual pesticides
Mixing brined baechu cabbage
and sub-ingredients
!
Storage and fermentation - Analysis of
(4C, for 4 weeks) residual pesticides

Fig. 1. Flow diagram of preparation and fermentation of baechu kimchi.



Removal of Pesticide Residue during the Preparation of Baechu Kimchi and Perilla Leaf Pickle 405

{ Perilla leaf ]

Application of
pesticides

= !

[ Drying({for 3 hr) ]

! | resinmt pemitides |
| Rinsing(3 times) |

! | resiomt penitides |
LBrining(lO% NaCl, for 14 days)|

!
[ Draining(for 3 hr) |
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Fig. 2. Flow diagram of preparation of perilla leaf pickle.

AHE-EATE wlFe] A AdS Zﬂﬂ U\ ZA P
(¥ 5cm x 5cm) @01/‘1, Ao A aE Tt
27+ AR F At ARA 3’\]@ Bt AzsAT

EH
o 2

H3=Zx] ”)‘L°'IIBI Hx
Tl H2d wiRE 10% 59 IFE 1247 =9l
23 == 33 Hlﬂ skaL A H A 3AIZE Bt "
A Az AR S TH X Ay AT o3 &
H® o Z(@edulE 1009 thall F 13.0+7.0,
20ﬂ:05 uls 14204, A7 06+03, SXNA 224 1.6,
A" 1.0+ 03)A R 3t 4°CoA 457 AAsEA 5
oko] ek Z/\].—o‘].oi]:].(Flg 1).
AQA = BE:hTHo| glojA] Atz oz wo) A1E3}
—t— Ptﬂoﬂ et Az sk
ko] A#d a“%lg_ ARE B2 33 AAsta sur
10% Lo |Gl g2 25

ﬂ

FEA &5 %:9?94 TS A THFig. 2).

FUEN

FOEN L AZFA UF T PR B
slo] AAsH T}

nlg] #27](Robot coupe, UI=HZ A E3 A& 50 g

# 5k acetonitrile 100 mMLE ¥ & T XA 1}o]#(Omni
el

macro homogenizer, |=H)Z 5%t A& FZ312, NaCl
2 EF

A3 N F AFEL 22N (20% acetone2 T3 hexane)
2mldl =9 & vjg] £29 smLE 843 A7 florisil
cartridges(1000 mg / 6 mL, Phenomenex, 7<) o 1~2 mL/
min %22 §& 27|32 T 829 smlE 4715
To] florisil cartridges S 5343l &2 ¥t} &5
§slo] 40°C FEFMA T2 A7 F §Ed 2mLel

%<l £ 7))o FYstel 24 sk
l-:ol: e

B8 93 7|22 e E 227 (Gas chromatograph
(Agilent. 6890N, T]=)e] EAMZ71 Table 1 ¥ Table 2
9} 7 L%}‘) ] GC-NPD+ diazinon ¥4]9| GC-ECD< endo-
sulfan 2! procymidone #2410l A& 3193 GC-MSD= H
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Table 2. Analytical condition of GC-MSD

Column DB-5SMS 30 m x 0.26 mm x 0.25 um
Inlet temp. 250°C
Oven temp. 100°C(2min)-10°C/min-280°C(10min)

Carrier gas flow 1 mL/min(He)

10gS A3 AHZPE o o3 & 187 Aekein 10—1—71- Injection vol. 1l
W sl A 10 mLE H3H 40°C S 82A & Mode Full Scan
Table 1. Analytical condition of GC-ECD & NPD
ECD NPD
Column DB-5 30 m x 320 pm x 0.25 um DB-5 30 m x 320 pm x 0.25 pm
Inlet temp. 230°C 250°C
Oven tem 150°C(2min)-10°C/min-240°C(2min) 100°C(2min)-10°C/min-200°C(1min)
P -15°C/min-270°C(1 7min) -10°C/min-260°C(9min)
Detector temp. 300°C 300°C

Carrier gas flow 1.5 mL/min(N,)

1.5 mL/min(N,)
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Fig. 3. Relative percentages of removal dose of pesticides during
preparation and fermentation of baechu kimchi.
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Table 3. Residue levels of pesticides during preparation and fermentation of baechu kimchi (mg/kg)

procedure pesticides Diazinon Procymidone Endosulfan
Initial 0.00 + 0.00" 0.00 £ 0.00 0.00 £ 0.00
Application 9.18 +0.03 22.27+0.22 10.46 = 0.02
ABY 7.11£0.29 (22.5) 16.62+0.18 (25.3) 10.39 £ 0.04 (0.6)
ABR3Y 2.76 + 0.01 (69.9) 3.19+0.01 (85.6) 9.28 £0.02 (11.2)
ABR3PF1? 1.95 £ 0.06 (78.7) 1.36 + 0.05 (93.8) 8.66 £ 0.06 (17.2)
ABR3PF4¥ 1.89 £ 0.01 (79.4) 1.23+£0.04 (94.4) 8.26 + 0.08 (21.0)

" Values are given as the mean £ S. D. of 3 replications
? Removal rates(%)

? Application and brining

* Application, brining and rinsing 3 times

* Application, brining and rinsing 3 times, preparation and fermentation for 1 weeks
® Application, brining and rinsing 3 times, preparation and fermentation for 4 weeks
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Table 4. Residue levels of pesticides during preparation of Perilla
leaf pickle (mg/kg)

pesticides
Diazinon Procymidone  Endosulfan
procedure

Initial 0.00+0.00"  0.00+0.00 0.00£0.00
Application  18.11£0.62  31.80+£0.33  12.01+0.01
AR3Y 7.14+0.09 1526+0.10 9.16 £ 0.01

(60.5)? (52.0) (23.7)
1.10 +0.01 2.40 + 0.07 6.05 £ 0.08

4
AR3B2 (93.9) (92.9) (49.6)

! Values are given as the mean + S. D. of 3 replications
) Removal rates(%o)

% Application and rinsing 3 times

) Application, rinsing 3 times and brining 2 weeks

56.3%
@ Rinsing
@ Brining
43 7%
Diazinon Procymidone Endosulfan
Pesticides

Fig. 4. Relative percentages of removal dose of pesticides during
preparation of perilla leaf pickle.
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