Agricultural Sci. J. 46 : 3/1 (Suppl.) : 355-358 (2015) 2. INeL. N 46 : 3/1 (WLAH) : 355-358 (2558)

nsaatlymmsiinrasdugIuiasmnuansndlunsiiaseiaisizanAluLaInfae
AsunalasuninnaW-ungdilnlnsiuns
Reduction of Matrix Enhancement Effect in Gas Chromatography-Mass Spectrometry Analysis
of Pesticide Residues in Cucumber
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Abstract

One of the major problems in pesticide residue analysis using gas chromatography-mass spectrometry is
a matrix enhancement effect from samples. The matrix components make unexpected higher recovery of
pesticides than those in pure solvent. Pesticides including hydroxy (-OH), amino (R-NH-), imidazoles and
benzimidazoles (-N=), carbamates (-O-CO-NH-), urea derivatives (-NH-CO-NH-) and several organophosphate
compounds (-P=0) are the most affected analytes. Therefore, this research was intended to study the reduction of
this problem in an analysis of 68 pesticide residues in cucumber fruits using 2 types of analytical protectants
(APs): (1) ethylglycerol (10 g/L), D-(+)-gluconic acid-d-lactone (1 g/L), D-sorbitol (1 g/L) and shikimic acid (0.5
g/L) and (2) D-ribonic acid-y-lactone (40 g/L). The results showed that the pesticide residues analyzed using a
calibration curve prepared from pure solvent added with 100 pL of APs (1) showed the better results than 50 pL,
but only 16 pesticides could be quantified with acceptable ranges of relative accuracy and recovery (80-120%
and 60-120% respectively). Using 50 pL and 100 pL of D-ribonic acid-y-lactone did not show significantly
difference. Forty eight pesticide residues could be quantified with acceptable ranges of relative accuracy and
recovery.
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muﬁﬁ'ﬂ“ﬁaﬂﬁﬁﬂwﬂmﬂ% analytical protectants (APs) 2 Tf An (1) ethylglycerol, D-(+)-gluconic acid-8-
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1. m‘imszmﬂi’mlmmﬁﬁmmu matrix-matched calibration
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Lmﬂmm%lmmmumﬂsvrmumﬂmsm@mmmmmu 68 il mmmmu 40-800 pg/L IG]EII%LLNV]?WI]LLM\?TWQ’W]
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2. MSlANTATALNAN APs

WTENANTAZANYNAN APS (ethylglycerol 10 g/L, D-(+)-gluconic acid-8-lactone 1 g/L, D-sorbitol 1 g/L Waz
shikimic acid 0.5 g/L), matrix-matched calibration waznaWxIAsgIuaNsREANAlUINarate IngBuaNidudy
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3. N9l D-ribonic acid-y-lactone

WFTINANTAZANE D-ribonic acid-y-lactone \indi 40 g/L, matrix-matched calibration LL@:ﬂiWWmlﬂiﬁﬁu
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1. HANS LTANTRZALNEN APS

Lﬁfﬂi%mwm@wmu APs 4 mﬁmﬁﬂizﬂﬂué’%ﬂ ethylglycerol (10 g/L), D-(+)-gluconic acid-d-lactone (1
g/L), D-sorbitol (1 g/L) waz shikimic acid (0.5 g/L) 158187 50 pL Lﬁum‘l,umwlmmﬁmﬁtm’”ﬁﬂﬂu‘ﬁmﬁu 'W‘]_I’]"]
ﬂi‘ﬂﬂu’]mﬁ‘ﬁ’]uﬂlm acephate, omethoate LAZ phospham|don {1 R?<0.995 fv«mvlummmmmmwm?mqmim W
ANANTATALNAN  APs 100 pL WU e Aneanatl R%>0.995 Fauamdliifiudinsiianiunaudhy 100 pL
Winafinngn Imﬂumiwwnmqwummgnmm@mwwﬁmummmimmu 80-120 % 71U 22 1A ATRUANANGT
fAefidusinisAundunnunoeiniseeni 60-120 % AL 26 1HA LL@:s\i'mummeﬁﬂfm‘mﬁu%\immgﬂfé”vm
FuinsuazileffusinsAunduidies 16 1fia WeuBeuifleusu matrix-matched calibration AignsREANE LA

68 TRANUINTINNTeaNsUN I RANTUN (Table 1)

Table 1 Number of analyzed pesticide residues within and not-within criteria.
Criteria Solvent calibration with Solvent calibration with Matrix-matched
Mixed APs solution (50 pL)a) Mixed APs solution (100 pL) calibration
. <80 1 1 .
Relative
80-120 % 22 22 68
accuracy
>120 % 42 45 -
<60 3 3 -
Recovery  60-120 % 25 26 68
>120 % 36 39 -

 Solvent calibration of acephate, omethoate and phosphamidon has R%< 0.995, therefore their results are not presented

in the table.

2. uan"5 ki D-ribonic acid-y-lactone

a1nn15ld D-ribonic acid-y-lactone AvudNd 2 g/L inlildnsnnnsgudmsuatsisanAnaaiaatind
A R2< 0.995 ddlsianunsninnasnfiansonseld deiuaudiudures D-ribonic acid-y-lactone il 4 uaz 8 g/L
wudwﬁmaﬁmﬂﬁwﬁlﬁmmmﬁmﬁuﬁwﬁmummaﬁmw@ﬁu 54 Tlauas 49 alanINAIAL LarAafiduAnng
AunAUHNwNEinseNsL 60 Tiinuay 59 TRARNANGL nafinaAnadinduaes D-ribonic acid- -y-lactone Lﬂu 8 g/L

VLNZQ’WN’]?DT]’Wﬁ‘]jﬂ.m’]@?ﬂLLNV]i‘ﬂsﬁﬁLuﬂ’]ﬁ"JLﬂﬁ"]“’Ws’Wi‘W‘]&l’ﬁlﬂﬂ’]\ﬂﬂLJJ@L‘LE‘F;IUT]‘LI matrix-matched calibration

mnmam‘wm 68 mummummmmﬁ?mmw%wma‘mﬂ (Table 2)

Table 2 Number of analyzed pesticide residues within and not-within criteria.

V]’Z\ﬂi‘W‘]:r

Criteria Solvent calibration with Solvent calibration with Matrix-matched
D-ribonic acid-y—lactone 4 g/L D-ribonic acid-y-lactone 8 g/L calibration
) <80 - - -
Relative
80-120 % 54 49 68
accuracy
>120 % 14 19 -
<60 - - -
Recovery  60-120 % 60 59 68
>120 % 8 9 -
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AANANNTD NI BN LA TR EANANUEY  APs  azaNisnudeiuiuatsianAnelunisinl §izeniu
dnuiitdauuiisresdaaniaating sinlsfansfieandneiaulaligunsinlfiaiudouiifdauuiiaresdauin
ﬁq@ﬂﬂﬁqLauwwiﬂzjmummﬁmiﬁﬁ%u el ethylglycerol AN AU AEAN AN IRE AN AN DTN 99 ME e,
D-(+)-gluconic acid-3-lactone WaNALaNIREANEIRTANNaNs0lunssE e unans,  D-sorbitol sz
anafisandnaiiianuanunsnlunssymesiuay shikimic acid daetlesiunnsaaneifinaesansnnndnauneainl
amaziifluiug (Mastovska et al., 2005) anuanisisenudnnisidansazananas APs 4 siinfpanudduiAnem
lianansanaunLNEin matrix-matched calibration dwituaananlf  ufidnflenAduiuriinanilss@nininaes
ANTUAN APs4mﬁm‘ﬁluﬂ'nﬁqﬁmﬁmmmuﬁ'mmﬁmmﬂmﬁfimmnLLuw?ﬂSﬂuﬁQ'aﬂN Inadnuiuazanen (2553) 16
TIENNUINNTLEATNAN APS Gndﬂiyﬂ'ﬂumtl ethylglycerol, D-(+)-gluconic acid-6-lactone, D-sorbitol Wae shikimic
acid Lmu@ﬂuﬂmw:ﬂmg’m‘wLmﬂﬂu@”ﬁmiﬂmwmmumim matrix-matched calibration Tun133tAgIzHA1INE
anAnalundnld Anastassiades et al. (2008) 3781UINNTIEANTHAN APs atlsznaudag ethylglycerol, D~(+)-
gluconic acid-d-lactone, D-sorbitol kaz shikimic acid u@nmnmmmmfammﬂwmmmmmmmmmnmensn“lu
faatinaumananliude feannsnandefianannlunnsinssiansieanAnadadinnmsiag Yan et al. (2012) s1e1u
471314 D-ribonic acid-y-lactone Fanfiu triglycerol Lﬁmﬂuﬂm‘V\Immﬁf}u‘ﬁ'Lm'?‘ﬂﬂu@x%Tm”LuvLméfmmmmLmu
39" matrix-matched calibration lunns3Asziansiemndeiiaula 186 ailalusnetihenlé

a1l
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HansznUANNaRLesdy L nITasnuavEngunndngudu nnsld D-ribonic acidy-lactone uaYANINAN APs 4
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