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Effect of Blanching Time on Changes of
Hazardous Factors in Leafy Vegetables Treated by Pesticides

Taehyun Ahn, Hye-Kyung Chun, Jeong-Jin Hong
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Abstract

This study was conducted to investigate the effect of blanching time on changes of hazardous factors in leafy
vegetables treated by systemic and non-systemic pesticides. Changes of hazardous factors in leafy vegetables
treated by systemic and non-systemic pesticides showed the same trend. In changes of microbial counts in leafy
vegetables according to blanching time, the total plate count was significantly decreased by blanching and total
coliforms were not detected in any of the vegetables. In traceable metal contents of fresh vegetables before
washing, the levels in spinach, chard and whorled mallow were 0.042, 0.040 and 0.032 ppm for Pb, 0.020,
0.023 and 0.019 ppm for Cd, and 0.029, 0.034 and 0.030 ppm for As, respectively. Therefore, the levels of Pb,
Cd and As in leafy vegetables were very traceable and in terms of food safety there was no problem. On the
other hand, the traceable metal contents in leafy vegetables did not show significant difference by blanching
and blanching time. Nitrate contents in fresh vegetables before washing were detected at traceable levels. The
nitrate contents in spinach, chard and whorled mallow were significantly decreased by 22%, 17% and 14% after
blanching time of 5 min, 9 min and 10 min, respectively.
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SHH, nitrateo] T3 AN BEAE= HZ §F HE
AFRD ol MAaFAXNE dFHAAL e A
o=, FZoG BT AT Ml 25 40-50%7
nitrite(NO, )2 &dE T hemoglobind} 83}
methemoglobing FASA HEZ F7|9, FE, 44
2 F M Z(Blue baby syndrome) & ¥o7|A Eo.
Nitrate = nitrite®] T ThE F8 EXL AuWolA
amine® ¥gE F¢ FESd Y EFY N-
nitrosamine S A A FcH(Walker R 1996). ©]2] 3} nitrate
o] FH FIFLEL AFE F 53] AT AMLaFA He
2 48 A <9l3(Santamaria P et al 1999; Ysart G et al
1999), A &AW FHHF2 A= A 7ol Bls A
FU dAFAN & Aoz 2359 vthHotchkiss JH
1993).

Aa AT F=1e] 2B BN AlFA(Spinacia
oleracea L), T(Beta wvulgaris L) 9 ol&(Malva
verticillata L) &% 22 HAF= A=ZFEH o)y
e 5oz 43uW wEUR $49 Fa 284
Qolx B7ekx, A2 F ALFY HY So A8
FolAE sobed S40] g ANE Bl A5,
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ALEFY Fou) ARE AHelshe 222 YERgHHCho
TS & Moon 2000). ¥t ol U ARaFu FLe
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& 3HA (Imidacloprid) 9k B R F4Q H|AEH F5A
(Bifenthrin)7} AF&5 1t}
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4. 534 B
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7](ICP-AES, Inductively Coupled Plasma-Atomic
Emission Spectrophotometer; Integral XL, GBC,
Australia) & AMgstd ZFHstgen, FPxAL

Table 1, 29} Zt}.

5. Nitrate &2

SpectrophotometricH (Schwedt C & Schnepel 1986)¢]]
w2t 106] BjA S AlRE SB35t 15% Ku(Fe(CN)o)H
2 M ZnSO:& E7He v AFetfdnt. o3 &
of EFAHHSO:HPOy)I} 0.12% 2,6-dimethylphenol-
acetic acidE #H7Fsto] 324 nmol|A EFEE =35

Table 1. Instrument operating parameters for ICP-AES

Parameter Condition

RF power 1200 W
Pump speed 10.0 rpm
Auxiliary gas flow 0.5 L/min
Nebulizer gas flow 0.65 L/min
Nebulizer pressure 212 Kpa
Background correction manual point selection
Plasma gas flow 10.0 Ljmin
Height 6.0 mm
Sample gas flow 1.0 Lj/min
Sample introduction

Flush time 15 sec

Rinse time 5 sec

Stabilization time 15 sec
Flush pump speed 50 rpm
Replication 3 times
Measurement processing mode area

- 2% 79

6. SAHAEZ|

A 24 9 BN A4FL 5YPHOE 33 A5
94 o1, SAS(statistical analysis system) program< Al-&
ate] p < 005 F#Fo4 ANOVA £4 2 Duncan’s
multiple range testE A3t AJE e §oHE& A
Aatact 23 BA3F ZEAAE YA
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2, AlZA A Z+z 3,70 Log CFU/g
3.36 Log CFU/g, oA 1.90 Log CFU/g3} 2.10 Log
CFU/g, o}£e)A 253 Log CFU/g# 2.17 Log CFUJg
o2 AlgAHY #5777 A JEES. dAE Al
ol We de AFAY FF 30x, 18, 324
Z+7} 192 Log CFU/g, 157 Log CFUjg, 1.34 Log
CFU/g 3=2(HF4 % A, 223 Log CFUg,
2.18 Log CFU/g, 2.00 Log CFUjg AZ=Z(HAFEL &
oF A FYAJA Aol glo] A4 ZAhsgen 5
B gRA7]1& 8 T 092 Log CFUg(AEA &% A
@), 126 Log CFUg(HIAFE B Aedez 44
T F2E BAn a8y ddFeE dAs
AlZro] AYPE ZHot ob g9 A9 U F RE A
gollA ol AEHA &trh

A8 AFA EAste BT AW AF 3
oA gds AAL + glen dxzd s AA

Table 2. Wavelengths used for traceable metal content
analysis by ICP-AES

Traceable metal Wavelength (nm)

Pb 280.199
Cd 228.802
As 228.812
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HAAY ZA2AZD 4 JAvhE Kim HI et al(2003)9] d T
Hie £ 439 2F9 et AlIgXE 2 F
S -2 AMae ES st 9o nAdEe F
271 Agetrz AAZE 22 Wy Aol Ay
E Lo =22 HYAR B ULL Gillian AF et
al(1999)2 ¥ 315k v} 931, AR W9 ¥A= 95C

oA 183 dAE AY APEHZA gon S84
o 10° CFU)g FxolA Ht 10° CFUg7tA A&2
4 It}3l Mayer-Miebach E et al(1997)2 B 318} c}.
Solberg M et al(1990)0] A|A|F 4 F<] WAE 7|&E
of Wad, 48 F¢ F#5E 10° CFUg ol3h
fAdEEsE 10° CFUg ogola, Zd &49
#F5E 10° CFUg o8, da#wsE 10° CFUjg ©] 3
2 olg 71&% vud & 1ol AMEH A
79 HAE T -

Table 4= X7 WE AF
Pb, Cd, As9] FE% FEFE veld Aol v A 7|9
X = Al et = FoFe ¥

Ae Aol 54 2 HFARY 5% A AT A9 2 st

HAe 9F

I AE Foel tisiA 4 & AZEFH 6
58 5% AT gFdel 980 Aolb gtk
AR A AAS GAFY 5835 FE2 IFE 5F
A3 HAFE 5% AU EE, Pb FFE 4
A ZANA 0042 ppmF 0042 ppm, ZcholA 0.040
ppm¥} 0.040 ppm, o}=2-9A4 0.030 ppm3} 0.033 ppm.2.
2 AFA7 M A vewer, Cde) e Zh7
AlFA el A 0020 ppm3} 0.019 ppm, ZoiollA 0.022
ppm3} 0.023 ppm, o294 0.019 ppm¥ 0.019 ppm.2
2 A <t A JvEigth B Ase g2
Ztzk Alg A4 0029 ppm3} 0.028 ppm, oA
0.035 ppmz 0.032 ppm, oFelA 0028 ppm 0.032
ppml.2 7t G B dFE HYTh Park IS &
Na(2000)9] ojst¥d - utetol A B4t - FEEHIL Q=
807 FES AE W FE5 TFE P Cdo B¢
Z+Zy N.D.-0.088 ppm¥ N.D.-0.096 ppmO.Z ZZE o]
Al drEF FELE BYHAA, As9] FF-= 0.001
ppme FFEo 2 HEHUTE T Lee TJ et al(1996)
o ZAle] 9Fw AMAFRY FIE FIFS ND-0118
mg/kg(B< 0034  ppm), 4?—-1w°ﬂ/‘1% N.D.-0.178

_L4

Table 3. Changes in microbial counts in leafy vegetables according to blanching time

Total plate count

Total coliforms

Systemic pesticide

Non-systemic pesticide

Systemic pesticide Non-systemic pesticide

(Metalaxyl) (Bifenthrin) (Metalaxyl) (Bifenthrin)
Fresh 3.70" 3.36 ND? ND
Spinach After washing 3.51 2.82 ND ND
30 sec 1.92 2.23 ND ND
1 min 1.57 2.18 ND ND
3 min 1.34 2.00 ND ND
S min 0.92 1.26 ND ND
Systemic pesticide =~ Non-systemic pesticide  Systemic pesticide Non-systemic pesticide
(Imidacloprid) (Bifenthrin) (Imidacloprid) (Bifenthrin)
Fresh 1.90 2.10 ND ND
After washing 1.79 1.26 ND ND
Chard 3 min ND ND ND ND
6 min ND ND ND ND
9 min ND ND ND ND
Systemic pesticide ~ Non-systemic pesticide  Systemic pesticide Non-systemic pesticide
(Imidacloprid) (Bifenthrin) (Imidacloprid) (Bifenthrin)
Fresh 2.53 2.17 ND ND
Whorled  After washing 0.82 1.34 ND ND
mallow 10 min ND ND ND ND
20 min ND ND ND ND
30 min ND ND ND ND
" Log CFU(Colony Forming Unit)/g
“ ND : Not detected
SEzxE 388 A A21E A235(2005) - 204 -
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mg/kg(He 0.041 ppm)el A2 Uvelgth =9 7
§ Pb3} Cdel 7|& 818&A7F 47 03 ppm, 0.1 ppm
© Z(Dogheim SM et al 2004), £ Ao AMEH FA)
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A ARF AFAY
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ppm(H|FFE 5F A, e 200 ppm(FFg
& HIAT)F 202 ppm(HI AT 5F D), oF%
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Table 4. Changes in traceable metal contents in leafy vegetables according to blanching time

Z U X7)= AAFY nitrate
F Ae T2 YHoE E¥A

(Gaiser M et al

gl.ovd

1996), o)A = AlFA]9 nitrate T

As

. .. Non-systemic . .. Non-systemic Systemic Non-systemic
Systemic pesticide - Systemic pesticide .. .. ..
(Metalaxyl) p.estlmd-e (Metalaxyl) p'est1c1d.e pesticide p.est1c1df3
(Bifenthrin) (Bifenthrin) (Metalaxyl) (Bifenthrin)
Fresh 0.042+0.0033""  0.042:0.0025"  0.020+0.0008"°  0.019+0.0009  0.029+0.0004 0.028+0.0005
After washing 0.040+0.0000" 0.040+0.0001™ 0.018+0.0009 0.020+0.0013  0.030+0.0014  0.029+0.0025
Spinach 30 sec 0.040+0.0000™ 0.039:0.0050" 0.017+0.0037 0.020£0.0007  0.029+0.0014 0.029+0.0042
1 min 0.0360.0021% 0.0340.0024" 0.020£0.0004 0.021+0.0003  0.030£0.0009 0.030+0.0019
3 min 0.0330.0058" 0.0320.0020° 0.020+0.0013 0.019+£0.0005  0.030+0.0003 0.029+0.0051
5 min 0.033+0.0023° 0.030+0.0073" 0.021:+0.0006 0.019+0.0007  0.031+0.0021 0.031+0.0025
Systemic pesticide NOH-S}.’SFemiC Systemic pesticide Non-S).’SFCHIiC Systfar.nic Non-S).'sfemic
(Imidacloprid) p'est101d.e (Imidacloprid) p.est101d.e p.estlclde. p.estlcld.e
(Bifenthrin) (Bifenthrin) (Imidacloprid)  (Bifenthrin)
Fresh 0.040+0.0038 0.040+0.0100 0.022+0.0035 0.023+0.0037  0.035+0.0002  0.032+0.0007
After washing 0.039+0.0007 0.038+0.0036 0.024+0.0043 0.024+0.0035  0.034+0.0036 0.029+0.0006
Chard 3 min 0.039+0.0051 0.040+0.0000 0.023+0.0018 0.023+0.0031 0.029+0.0007 0.031+0.0012
6 min 0.038+0.0026 0.039+0.0011 0.022£0.0018 0.022+0.0011  0.031+0.0011 0.033+0.0004
9 min 0.037+0.0058 0.039+0.0008 0.024+0.0020 0.023+0.0032  0.034+0.0017 0.031+0.0029
Systemic pesticide Non-S}./SFemic Systemic pesticide Non-S}./sFemiC Syst§ rpic Non-S}.stemic
(Imidacloprid) p.est1c1d.e (Imidacloprid) p.est1c1d'e p.est1c1de' p.&st1c1dfa
(Bifenthrin) (Bifenthrin) (Imidacloprid)  (Bifenthrin)
Whorled Fresh ' 0.030+0.0038 0.033+0.0005 0.019£0.0006 0.019£0.0014  0.028+0.0013  0.032+0.0004
mallow After washing 0.029+0.0012 0.031+0.0037 0.019+0.0014 0.021£0.0012  0.025+0.0004 0.029+0.0008
10 min 0.029+0.0018 0.031+0.0001 0.020+0.0005 0.019+0.0013  0.025+0.0020 0.027+0.0018
20 min 0.029+0.0002 0.032+0.0006 0.020+£0.0016 0.020£0.0008  0.026+0.0003  (0.028+0.0005
30 min 0.029+0.0027 0.031+0.0038 0.019+0.0018 0.019+0.0004  0.025+0.0009 0.027+0.0009
" ppm

*® Values are means+SD(n=3) and values with different letters are significantly different at p < 0.05 by Duncan’s multiple range

test.

N3 Not significant
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Table 5. Changes in nitrate content in leafy vegetables
according to blanching time

Systemic Non-systemic
pesticide pesticide
(Metalaxyl) (Bifenthrin)
Fresh 197+3.0"* 201z1.0°
Spinach After washing 196+1.6" 198+1.3®
30 sec 195+1.2° 197£1.5°
I min 194£1.6 197+2.6°
3 min 192+3.3" 191+4.0°
5 min 159+3.2° 150+0.4
Systemic Non-systemic
pesticide pesticide
(Imidacloprid) (Bifenthrin)
Fresh 200+1.0° 202+2.1°
Chard After washing 200+1.0° 202+0.6"
3 min 199+1.0° 201+0.4
6 min 199+1.0° 201+0.3
9 min 161:6.0° 174£3.8°
Systemic Non-systemic
pesticide pesticide
(Imidacloprid) (Bifenthrin)
Fresh 196+1.4° 198+0.1"
Whorled After washing 196+0.4° 198+0.6
mallow ! o b
10 min 176+4.6 165+2.3
20 min 152+3.9° 141+3.4°
30 min 142+3.6" 11622.9°
“ ppm

*d Values are means+SD(n=3) and values with different letters
are significantly different at p < 0.05 by Duncan’s multiple
range test.

Hzze) o8 A A207 A25(2005)

24 2 uARA s A7 AAFY gaAd 29 HEld uFE= 9

Shin JH et al(2002)9] B A R]FX] 2] nitrate H
A= 1266 ppml 2 FALSE AFE B9 24 Chung
SY et al(1999)¢] HIe A= 2,788 ppm, Kim BY &
Yoon(2003)2] ATFoAlE 1,487 ppmO. 82 ThA o7}
ARTE oA nitrate FF Hole= AFAY FF T
F448 848 ol AuAY EY, dxH, AHF,
FEA7] F #FFH aid wWE AR ARHEGY
(Jaworska G 2005; Tsuji S et al 1993). I¥tEg oz A
o] QS nitrate FHFE Aiwvr 23 F2
Magte FHol wet Xolry aw 53 584 i
9] nitrate o] Eokx B uE v} tilee EH et al
1998; Blomzandstra M 1989). X3} De Martin S &
Restani(2003)2] B 1o 93tH FAF N nitrate 3
T2 7l dAF7F 99 dAFEY 22 ALe=E
‘/‘rE‘r‘;l'U‘r A2F7F 22 FEY nitrateE S Q)

= 9 e Hd 88 § 4 g
B0 AR 2 AU pe

9] nitrate Z2& F0]7] %‘é‘} _Eﬁo} ﬁ?Eh R
S 29 F Je EY #g Z An)
dA7=0] Zast(lin ST et al

-EEH Oﬂ/ﬂ 0040 ppm, °}=1—°ﬂ/ﬂ 0.032 ppmo] HEH
3, Cde TFFE AlFAolA 0020 ppm, ZTHolA
0.023 ppm, o}2o4 0.019 ppmo] AZHY oW, Aso)
e AlZX A 0029 ppm, ZuiolAl 0.034 ppm,
oh-Sefl A 0.030 ppmo. 2 HEHo] Pb, Cd, As BF <QF
AQde AV ey, "XV dXs AlRb
A= FoFQ HILE HolA gtk AF A Al
At FAF W9 nitrate FFE v)F AEHJAL H
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