ANALYTICAL SCIENCE & TECHNOLOGY

(Journal of the Korean Society of Analytical Sciences)
Vol. 6, No. 3, 1993

Printed in the Republic of Korea

At2} E Nuarimol?| ZHFd E4Y

ey - #ye - ZdeS - e~
{1 ol st Abed o) et & 5)atbe)
1 ol 3w o) o 3tk
~EAl ol &t ol 3t g4 F3w)
(1993. 5. 31. &)

Analysis of Residual Nuarimol in Apples

Il Kwang Kim ', Seong Soo Han*, Youn Geun Kim and Hea Jin Kim*
Department of Chemistry, Wonkwang University, I-ri, 570749, Korea
*Department of Agricultural Chemistry, Wonkwang University, I-ri, 570 — 749, Korea
*Department of Environmental Eng. , Dongshin U niversity, Naju 520~ 180, Korea
(Received May 31, 1993)

22 A azrtE w9 E o) &3t A5 AHulg AFAQ nuarimole] FH & 7 HA =
Z2-& 2AEE A Foll A8 AR L P sk A B8 methanol 2 &, AR F 4.00%
NaCl#} dicholromethane®] ©. 2 ¥2]%%3}7, alumina 3 Atel| 4] 1-chlorobutanei®} methanol
Egod o g AFAsted GLC/ECDE #A8tgdc). 0.2009) 1.00ppm 2 £F 7 AP A3 HF 3
£-0] 79~95%% 3, A} 5 nuarimol®] AHF-2-E =¥ 3¢ d 83 2] 4] 0.0830ppme] gt Al #}el)
gk obd AME) S 8 T 63] AbBo] ARt sle R vhehdrt.

Abstract : The solvent extraction and clean up processes for the gas chromatographic deter-
mination of muarimol pesticide residues in apples were investigated and examined the changes
of residual concentration with the passage of time. The extracted pesticide with methanol were
partitioned with dichloromethane after adding sodium chloride solution. The separated
solutions were concentrated and transfered to the alumina column for clean up, and eluated
with 1-chlorobutane : methanol solution. As a results their recoveries for 0.200 and 1.00ppm
muarimol spiked on apples have shown 79~95%. Residual amounts of nuarimol in apple was 0.
05830ppm when the fungicide was treated eight times until 3 days before its harvest. It seems to
be safely used when nuarimol is treated six times until 7 days before harvest of apple.
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Thble 1. The process of spray to the apples.
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2. 1. Nuarimol X 2|2} A| 2|3

dEdEa gAgY B Apde] AbRR(F
2] )oll nuarimol 6.00%5 <=8 A& 10.0a % 200m! (2500
e, ¥ 500ml/10.0a AH-8)4 A sl AL
£ 4,567 83 522 qkd AH47E Ao Bx
2 aAxatelon (Table 1), A& AH YA HF
ALE F 459, 30, 154, 74, 39 S0 A&k}
A A B BAXFA] -200CAA] R@igc).

2.2.717| ¥ B

46 A" Al mEeIEIRSE(GLC)E
Tracor 57028 73&7|+ 93Ni electron capture de-
tector(ECD)E AF&-3lith. A8 E-AMA]  A23
column 3.00% OV-170] 3% Zo| 2.00m, =
1/8%1 glass columng& AH43%3, injector €%
255, detector X 320, column €% 2407 ol 4],

The number of spray times Sprayed days before Harvest Spray concentration

0 % el

4 90+ 75+ 60+ 45

5 90+75+60+45+30
90+ 754+ 60-+45-+15
90+ 75+60+45+7 * A& 200g / 10a
90475+ 60+45+3 (2,500u] <4 )

6 90475 +60+45+30+ 15 * & 500L /10a AH-&
90 +75+60+45+154+7
90+ 75+60+45+7+3

7 90+75+60+45+30+15+7
90+75+60+45+15+74+3

8 90+75+60+45+30+15+7+3
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A2} & Nuarimol®] 3HgA B4 285

F+ut71 4 Ao $42 50.0mi/ mini} scavenger 10.
Oml/min%2 A}-435r}. Rotary vacuum evapor-
ator= Bu ch RE-113€& A48} chromatographic
column® 14 i.d.x30.0cm pyrex column® A}-8-5}%

o,

2.3 A2t U AR =H

&, ¥ 2 Yo L8924 methanol,
dichloromethane, 1-chlorobutane, ethylacetate, tolu-
ene & MerkA] HPLCHE& AMgslgon, B
Millipore Milli-Qell E-3}3}e] o]-&A17] 32} 2F7-
£ AH8-319t}. NaCls} NaSOs+ Kanto#d] B AJeF
& AF8-3tedar, FAMA 24 alumina MerkA] 70-230
mesh 8 AF8}3] 2 2 §epo] 4.0% HA W5 A}
43lg ). Nuarimol(F4] 3] A A% AF, £ 98
0%)-2 tolueneol =< 1.00ppm stock soln.o & "HE
o] A sheih Al B A A 2 g Alwbel 3} ofFo)
Hl FE-& AAL FEPLE 100gE FAANER
# 3% t}-2, methanol 120mlE 7}5led waring blender
of| A 1 wials}ed Ab-gsleic).

2. 4. AHuY

2.4. 1. BulE&HD ol

¥4% A 8E Whatman No2 o7& 7k Bi
chner o3} A § o] &8l gt sl &S
% 180mi7} S E2 methanol® #-§3lct. of Tl
40.0ml( 38 AEA| 20.0ml)E ¥4 g7l Hg

-2 4% NaCl 50.0ml€ 7}8}31 dicholromethane 40.
OmiE AHg3ted 200mi¥ 23] F&sigcl. 22
dicholromethane & oll ¥4 Na,;S0& 10.0g A 5
gol EEI o B WAsle RS AAY ohg,
40C £1°C rotary vacuum evaporatorol] 4] ZF3t E2
gl ¥ 1-chlorobutane 10.0mlol] -&-&)) 2]}

2.4.2. FH|

A& columnol 4.0%2] TE-& ¥H3 alumina
15.0g% A-& oh-f Aol 5+ NaS0& L5em o]
Z A $Ych A 20.0ml9] 1-chlorobutane 2 & column
€ A, o] 297} F5 NaS0,%9] Fo|7h4] 24§
™}-&, 1-chlorobutane &9 & F]1%}9 NaS0,32]
Fo|7kA #4A17]3L 1-chlorobutane : ethylacetate
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(9:1) 99 200mi2 £344 WPk i
l-chlorobutant : methanol(99:1) &% 100m/2 &
EA17 e o A8t A3x7 ek Toluene
2.00mlell o] E8AIA 1 F 2.00uE GLC 333}
I EE AT e A ekaig).

2.4.3. 5§ 9 TR

olake]l FAMH & o] &3l Rxja] AlmpAlE. 100ge]
nuarimol 10.0ppm FEF£ 2.00ml ¥ 100ppm 5
44 1.00mlE 22t 3718} nuarimol 0.20ppm3} 1.
O0ppme] = =2 ZAlsle] FA4&5 olrglc) A
A A o AHEZIE AdA S a2l 83 A AelE
ARE A3 A w2} M) Ao} by HE A
g F A3l ol upe} Zhzte] AFA & 2 ARSI T

3. = 9l ok

3. 1. Nuarimol2] GLC £4

Nuarimol R F£X]2(98.0%) 102mg2 100m! tolu-
eneell o] HHA|Z] 1.00ppme] g-gfg e,
o] &-o8-g & As}ed (.10, 0.15, 1.00 ¥ 2.00ppm £ &
urge] zhzt 200W4 & GLCel F4i8te Fig. 15} 2
o] EFAZrIEIRE Ak Fig. lellA] doigl &
2] Fol & BEHA TSR Fig. 26 el o 3
aAlFubg e 2 AAR A9 g7 220, EHE
0.149 ¢},

Response

Retention time, min.

Fig. 1. Typical GLC-ECD chromatograms of nuarimol

standard solution.
A) 0.2ng, B) 1.0ng, C) 2.0ng, D) 4.0ng
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Fig. 2. Standard calibration curve of nuarimol.

3.2. Bofjg o 2l

At AR F RS Jlt nuarimol®] F&% 4
% 8vll& methanolg A23}39c}h methanol®] %3
2% 3B ool 7] 98 methanol 90.0miE 13 3
ZA] 95.0% oY) FL& FEEE LAR 23 FEA
ol 0.00% olskdr}. webd F &34 L methanol
90.0mi 232 AA At FEEA EZFFH Ade
Fof o]2le) 7h44 e HE-& Heldhr] 213 A A
-l #] Bl 20.0ml dichlorometane &7 & A}8-3}o
13} Bu)a] Eul-go] 90.0% olatelslch & &ol2
23} Fuj 2| ol & 5.00% o] 3+e] ¥l -&-& Hof F4lov
200ppm ©)Are] ¥ %ol A dichlorometane 20.0mi¥] 2
3 Hula] A A S B 5L 96.0% o) F
& AE Bylvh

3.3. 5H|

agetg 1At e A8 2o o #2, A7
7] 88l 1-chlorobutane : methanol E£34& &=
o2 ste] 4.00% alumina AN HA EHule} &
Zafol| o} 2 3482 13k} Methanole] 2.00%
o]ste] Egtgd oA e Ee) AA At UKL
w 2.00% o]A}tell Al nuarimol E-$-2]7} £.3]8 2o}
A Atke) Byl on, §&afd E 35842 80.0ml

ZOERE SRS

A& A

4% 95.0% ©1 39 Jegd Bah ol Axg
2y 2z fejdR  1-chlorobutane : methanol
(99:1) E¥A& A9l 100miz §&A1% o2,
GLC ulol 2% mzvlEadle d9x 2 A&
Fig. 30l B9}, Fig. 3¢l 4] nied4lo) nlwA A4 shsd
I Fig. 39 A)eld EFAE E92l& 9.04mino 2
Gk om B)sh C)el Al Aot oA 229 AR
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o}A] 1-chlorobutane : methanol(99:1) &§eli-& &2
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Fig. 3. GLC-ECD chromatograms of nuarinol in apple.
A) standard solution, B) control extract,

C) sample extract.

3.4. 8§ o ZRY

olabel B4 wl-& FAe] Aol nuarimole] 0.
200ppm¥} 1.00ppme] EA| 7z}t Arlste] 23] FA%
37 8488 zhzt 79.0%9 95.0% 9 FAHe A
284 & 0.009ppme] 2w =L AFHE Tuble 20 ek
Wdch o)Al BAjub st 271-& o] &-5he] AA Ab
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A}s#h Z Nuarimol?] 2534 4 287
Tuble 2. Recovery and detection limit by this analytical method.
Added Recovery (%) Limit of Minimun
Test Plant Concentration Detection Detectable
(ppm) A B Average (ppm) Amount (ng)
0.2 82 76 79
Appl 0.009 0.2
ppie 1.0 90 100 95
Table 3. Residual amount of nuarimol in apple.
Number of Taken days to Residual amount(ppm) Maximum
treatment harvest after A B C A residue
time final spray ’ verage limit(mg/ kg)
0 Untreated check <0009 <0.009 <0.009 <0.009 0.1ppm
4 45 <0.009 <0.009 <0.009 <0.009 (Belgium)
5 30 <0.009 <0.011 <0.013 <0.011
15 <0.013 <0.016 <0.016 <0.015
7 0.028 0.017 0.023 0.026
3 0.030 0.035 0.031 0.032
6 15 0.019 0.023 0.018 0.020
7 0.029 0.026 0.023 0.026
3 0.055 0.055 0.052 0.054
7 7 0.030 0.031 0.029 0.030
3 0.068 0.067 0.066 0.067
8 3 0.085 0.082 0.081 0.083
o] ¥A Algol wEE ok RS 2AR Asel  zhelsly, A6 F kS 2831e] nuarmol?l

Table 3014 B $8sl7] 1569 4714 53] AAE3HA
Su 724 2941 0.015ppmol gl 63] ArEslH
0.020ppme] gt &8}7] 79 "A7hA| 53] AEEGE
o o] = 0.026ppm, 63 AE35HH 0.028ppm, 73| AFEs}
3 0.030ppm2- & vrehdcth F#3}7] 3d H7HA 53}
Ar¥sbe 0.032ppm, 63 4HE8HE 0.054ppm, 73} AFE
&= 0.067ppm, 83) AF 313 0.083ppm . & viebyict.
o)E ZA}E nuarimole] 7] Foll A AbdE-af = A
U FEEE S50 wel iG] AAFHEE AT
g A5 L5 E wmy FE AYFE Al
ax, & Axg F2yE FAA ko]

go] £ & oju|gich
W) e] AHF 4% Olppme 71F22 3t &
“ﬂ BE %9 AFFo] 0.lppmErhs e F3]0] %
b e oA AYRSE o] Bejrle A&

75
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Abshol iR} QbHALE 1S Fekalr] 7 7R 63
A% (o] DFFL 0.028ppm) 2} AEI} HFY 2.
= Balch

LR

4= Afull & AFFAI R nuarimol®) A7 Hol AR
B4 272, methanol 90.0mlE 23] %34y +&
28 44924 A] dichloromethane 20.0mi¥ 23} &
u) 22slei o) W A& A A $l& 4.0%2 +F
o] 4% alumina’} 2%1%1 ZD#e|A] 1-chlorobutane
. ethylacetate(9:1)<} 1-chlorobutane : methanol
(99:1) £g8ojog g/ £29& GLCR ¥4
steict. W7 3482 0.2005% 1.00ppm BFE H7HA
z+2} 79.0%, 95.0%<ch. 5% ¥4 247} nuarimol 9
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AFFS o8 39 A 83 4EA] 0.0830ppme] WL,
A A7 & S8 7Y AR 63 A X Ao
H3ehe gkl

B =52 FAHAL AFY Ao o) Foix] Ao
E(F) g # ol 24 + gsrvith
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