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BFUMAEX (MRM) #4T7Efx g, AARERIFERRIMrELE. $REAN: £
0.5~100 pg/L M, ALHE R T RE S EepEmARA KX R RY, A=Az Ahy=
12 808.4x + 308.518(r = 0.999 8). & 0.005. 0.05 F= 0.1 mg/kg HAKF T, ALE REAL £
ARRR P G EICE A 92%~126%, AAXTAR AR ZE A 0.50%~9.1%; VA 342452k IIHH, Fikbdk
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&, Tk EARRTOK @ E 35S, AMAIRE K, BAERERILe) BREL I, A
AP AT AE K, P A E R R BT 6 R AR I e beik BO ! B R R A, L 0.01 mg/L
ACLH R 2RI EH 2h B, BHRAR. Efrt ¥ 2E 554 104, 0.6 0.3 pgkg; ALH
Kot 3ot K aeh s, T RakAket B RO, TSt S 2 et B, A £ A ek
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wheat seedling were determined by ultra performance liquid chromatography-tandem mass
spectrometry method after it was applied to roots or leaves. A QUEChERS method was used for the
extraction and clean-up of wheat seedling samples. Chromatographic analysis was performed on an
Endeavorsil C;g column (100 mm x 2.1 mm, 1.8 pm) using gradient elution with 0.1% formic acid in
water and acetonitrile as mobile phase. Elutes were ionized through positive ion ionization (ESI") mode.
Qualitative and quantitative was conducted by multi reaction ion monitoring (MRM). The external
standard method of matrix matching standard solution was used. The good linear relationship was
obtained in the range of 0.5-100 pg/L and the equation was y = 12 808.4x + 308.518 (» = 0.999 8). The
recovery of penflufen in wheat seedling ranged from 92% to 126%. The relative standard deviation was
between 0.50% to 9.1%. The minimum detection limit was 0.037 pg/kg(S/N = 3) and the minimum
fortified level was 0.005 mg/kg. The study indicated that penflufen had rapid intake and transportation
with root application. With the increase of the treatment concentration, the accumulation of penflufen in
different plant parts increased. With the extension of treatment time, the accumulation of penflufen in
different parts showed rapid absorption and then slowly balanced. When wheat root was treated by 0.01
mg/L penflufen, its content in root, stem and leaf were 10.4, 0.6 and 0.3 pg/kg, respectively 2 h after
treatment. In addition, penflufen was rapidly absorbed by leaves and then transported to other leaves
and accumulated at stems and roots with leaves application. With the extension of the treatment time,
the pesticide in the leaves decreased rapidly and eventually reached equilibrium, and other plant parts
accumulated rapidly and reached equilibrium. When the 2™ leaf of wheat was treated by 20 pL
penflufen aqueous solution its contents in root, stem, 3™ leaf and 1°* leaf were 109.0, 148.0, 904.0 and
112.6 pg/kg, respectively.

Keywords: penflufen; ultra performance liquid chromatography-tandem mass spectrometry method
(UPLC-MS/MS); wheat seedling; intake and transportation
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Scheme 1 Chemical structure of penflufen
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Table 2 The acropetal transportation and distribution of
penflufen in wheat plant (n = 3)

o AR S e A i
gﬁﬁf& %ﬁfﬁ Distribuﬁt)u:%cl)ifl gﬂ%ﬁfémﬁ/(ug/kg)
time/h  cone./(ug/mL) 3 Leaf 257 Stem R Root
0 _ _ _ _
2 0.01 0.3+0.0 0.6+0.3 10.4+£0.6
0.1 0.6 +0.1 3.1+1.6 33.9+32
1 92+42 55.5+0.5 597.9+32.0
4 0.01 0.8+0.3 0.9+0.3 11.7+0.8
0.1 1.9+0.1 5.0+0.7 74.0+2.7
1 18.3+£0.3 41.7+24 802.5+16.4
8 0.01 1.2+0.2 1.1+04 22.7+3.0
0.1 26+0.5 7.9+0.7 101.7+3.5
1 13.7+1.1 96.8+1.9 829.5+7.3
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Fig. 2 The transportation and distribution of penflufen in wheat plant
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Table 3 The basipetal transportation and distribution of penflufen in wheat plant (200 mg/L, n = 3)
= N UM TE PR IS Distri i o/ko
SRER M B 21 B i Distribution of penflufen/(ug/kg)
Sampling time/hyent o | pnt) 1stlcaf 452 S0 2nd leaf 53 I 3rd leaf £ Stem T Root
0 - 9741.5+405.7 - - -
3 112.6 £42.3 6279.8+626.5 904.0 + 152.2 148.0+22.2 109.0+ 7.1
5 188.8 £33.9 4285.3 +408.1 1035.+£453 171.7 + 49.6 280.2 £49.2
18 3603154 4028.0 +354.2 841.8+24.3 190.2+7.0 327.6£1.9
29 190.2+3.2 3267.6+188.7 458.8+8.5 1242 +4.0 2772+15.2
49 276.4 + 14.7 3261.5+317.2 519.0+57.7 89.3+13.5 138.3+10.1
73 334.7+17.7 3432.5+64.8 434.6 £20.4 160.6 + 3.1 233.7+15.5
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