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Abstract

As pesticide resistance increases and some highly toxic and persistent pesticides are gradually banned, producers often seek alternative pesticides or resort to unconventional
practices, resulting in illegal pesticide use. Currently, routine pesticide residue monitoring of agricultural products in Taiwan mainly relies on the Multi-residue Analysis (5). However,
as producers become familiar with the fixed monitoring list, which covers only 410 pesticides, they may select pesticides outside the list to circumvent routine testing, creating gaps
In the monitoring system.

To clarify this monitoring gap, this study further expanded the Multiresidue Analysis (5) by adding 23 pesticides and analyzed a total of 20 commercially available leafy vegetable
samples to investigate whether illegal pesticide use occurs in practice.

The results showed that one sample contained the unapproved pesticide broflanilide. Isocycloseram was detected in four samples, with three exceeding the MRLs and one
\remaining below the MRLs. Y

Materials & Method

Sample preparation Instrumental Analysis
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Result

How to Evaluation? Instrumental Analysis
Q.Are compounds detected? B Instrumental analysis detected the following two pesticides in five samples.
Detected Or Not Detected —_— Passll B Brotlanilide was detected in kale sprouts (Kaklan vegetable).
: 5 B [socycloseram was detected in two Bok choy samples, one Chinese kale
{ Q.Are MRLs established"
sample, and one cabbage sample.
MRLs Established @ Or  No MRLs established = Failure
- Broflanlide
{ Q.Does it exceed MRLS? | | K R e AT i = T
Name e A 4Gta ' L Y I R AR M YA / \\
- - Broflanilide(Standard) 12.536/34 7 1 JA Cabbege(A) | « I eSS I ‘)“ ERANAAVAY
Exceeded MRLs Or Within MRLs — Pass!! Kale sprouts 17896 12536347 R e [, s e
cabbageld o IS N A Ty ot ATV A
. Cabbage(B) ND Fail I Wy *) f/ ] | i A
Cabbage(C) ND Fail I TR A A S TR TR Eh g e & d
F || I Cabbage (D) ND Fai e | = |
a u e Mon-heading Chinese cabbage(A) ND Fail "" 725 )\ ““(\i“"\{ﬁ{
Non-heading Chinese cabbage(B) ND Fail 1 FSO— w\ _——
? Mon-heading Chinese cabbage(C) ND Fail A -
H O W to Read t h e C h artS - Mon-heading Chinese cabbage(D) ND Fail | )f‘“_‘u"‘y;v:“ “‘gfﬂ'\u‘ \
Non-heading Chinese cabbage(E) ND Fail "/ ‘)‘f‘f“ f
. . . ) Bok choy(A) ND Fail hoode .  dz R -
Quantitation : O : Chart Qualification : e = = - | R =
: verview arts. ' B i e b LRIV T T R Y G i R S /Q |
Measure chemical = L Identify target s v o PERATOVIEAN ) PV IWTRSIENAA L | Kale sprout | | A -
amount Quantltathn,Quallflcathn, Compounds |n Samples Amaranth ND Fail L v v S — L —
[ \ : ([ \ Water spinach ND Fail Broflanilide Insecticide: Highly stable & persistent; economical with a unique MoA
/. — 4 Peak Shape, RT ’ Ratio J conc A o s e Thai basi ND Fail effective against resistant pests.
o] “'\ - — = :Zi - Green onion ND Fail
o] | x10 6 |663.0 -> 643.0 Final Conc.= 122864 2 5, Area=12882265 o S - - Pesticide Residue Limit Prohibited pesticide by official announcement
“ | 663.0 -> 623.0 RT=12.536 Ratio=34./\A e - o Standards must not be detected (ND).
2.34 ‘ ‘
| Isocycloseram A-'“g;iiiflf'?.‘ff’i{',"“.i‘,it': i | | mogjiss
1: | | Name Concentration(ppb) RT/Ratio ¢ |/ "-'i‘ ‘
ol | Isocycloseram(Standard) 13.206/26.5 ] A N PR— 5 — f‘,—; o :‘
w Chinese kale 3261 13.206/29.6 o
Y - Bok choy 4384 13.206/26.4
o] | . Bok choy 64.96 13.206/26.5
- | “g - : Cabbage 746 13.217/23 6 T N T T 5 S T R TR T T
o | pE— O - HEEEEES R
EE: | | Cabbage ND Fail | I;J \\ /\ ) I\
o] 200) Cabbage ND Enil 774 . | . g | | / S‘; ‘ Cabegge u=‘»‘ | ‘\ Chinese k‘ale‘ : \x»,
N T T Cabbage ND Fail e e [ s e
Mon-heading Chinese cabbage ND Fail | i S jé o |
- | | H |
Mon-heading Chinese cabbage ND Fail . [ /\\ ;z - ' |
a N\ ) . . ) Non-heading Chinese cabbage ND Fail | el W W T TR f“f" e de s i Bik choy J“ —’”_‘_ = >
Peak Shape RT Rete ntion TI me Non-heading Chinese cabbage ND Fail 'I p [ B ean " “‘[A,' |
Mon-heading Chinese cabbage ND Fail o ' “ 5| ' “ -l lb ! ‘\‘
: _ _ Bok choy ND Fai S AU T U AN | N A N A ol ] AVAAVAY LB
- Symmetrical peaks show | » Product ion abundance ratio sokenoy o Fa | e
- - ualifier ion peak area -~ Quantifier ion peak area) x 100% A h ND Fail Isocycloseram Insecticide: Highly stable & persistent; economical with a unique MoA
IOW |nte rfe I'enCe/ noise (Q : P . Q . P ) ’ W::? Z;mach ND F:, effective against resistant pests.
T - « Confirms analyte identity and rules out false — — =
e sy = Pesticide Residue Limit Other b ical tabl |. cabb :0.6
g pOSItIVGS/matFIX interferences —— — — S?:n:;(l;;rgs esidue Limi Cabe;)raglzs;lgapsﬁjfy vegetables (excl. cabbage) ppm
Caulifiower ND Fail Non-head-forming leafy vegetables: Must not be detected (ND)
\ T % i dz da e u@s de 7 w@s 28 B @i 12 na ma j \
4 NN/ ]
Calibration curve lon Ratio
- the relationship between | - * Fragment mass ratio Reference
the response value (area) of |- - (Qualification + Quantitation = lon Ratio) (i) Method of Test for Pesticide Residues in Foods - Multiresidue Analysis (5)
- ° - m . . . . .
the standard solutonand | . Distinguishes similar peaks or (i) Standard Operating Procedure for the Method of Test for Pesticide Residues in
concentration ————J| background noise Foods — Multiresidue Analysis (5), Eurofins Food Testing Co., Ltd.

Q PAN LN //

Conclusion

B kale sprouts (Kaklan vegetable) : A high concentration of Broflanilide was detected.

B Two Bok choy and one Chinese kale : Isocycloseram was detected. As no MRLs have been established for these three samples, the pesticide should not be detected.

B Cabbage : Isocycloseram was detected. The MRL is 3.0 ppm, while the detected concentration was 7.4573 ng/mL; therefore, the sample was within the acceptable limit.

B Monitoring based on a single method and a fixed pesticide list can create gaps in agricultural pesticide regulation. Expanding the scope of multi-residue testing can
effectively identify the actual use of pesticides not included in the monitoring list, improve the accuracy of risk assessment, and provide scientific evidence for regulatory

. authorities to continuously update pesticide monitoring policies and analytical methods. Y
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