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Residual dynamics and risk assessment of flutriafol in paddy
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ABSTRACT: Objective tudy the digestion trend of fenazol in rice field samples and evaluate the risk of its final
residual level. Methods he field test of flutriafol on paddy was carried out. The residue of flutriafol in paddy
samples was determined by gas chromatography-mass spectrometry. Results he average addition recoveries of
fluconazole in rice plants, field water, soil, rice husk and rice blank samples were 82%—107%, and the relative
standard deviation were 1.1%—12.9%. The minimum detected concentrations of azolidol in rice plant, field water,
soil, rice husk and rice were 0.008, 0.002, 0.004, 0.04 and 0.004 mg/kg, respectively. The digestion half-life of
azolidol in rice plant, field water and soil was 7.5-10.7, 5.1-14.1 and 9.1~14.1 d, respectively. The final residual
amount of fluconazole in rice was less than 0.013 mg/kg. Conclusion From 2016 to 2017, the theoretical daily
intake of fenazol in the general population in China was 0.38 mg, accounting for 61.0% of the daily allowable intake.
It can be considered that its residual in rice will not pose an unacceptable risk to the health of the general population.
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Fig.1 Structural formula of flutriafol
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Ky MEEARHEE R E N 100 mg/L, KHA ek
ARETRT]); 1%k e BRI (7 V5 H B A Ak e 03 A7 PR
Al); CME(fagkal, TEEBR AR, SAE. JoKEmREE |
TN, N-TN 2 2, — ¢ (Primary secondary amine, PSA)FIf1
k7% B (Graphitised Carbon Black, GCB)(43#r4fi, RHE A
IR- RIS H]); Ak (A ).

212 BELHEE
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U(GC/MS, HAEHEFIFERT), Bl DB-17MS E4IE ikt
(30 mx0.25 mm, 0.25 pm, 32 [F % $E 18 BN FD;
CLSeJLG-1 RIZRAHL(E M B 5 =) B AR B iR o
FET); FW100 25535 7 BEA AL T 28T R (25 A BR A
F]); H2050R-1 55 84 A B O WL R S SE HT); MILLI-Q i
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Table 1 Field experiment location information
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SEYH B/ SERAERCC ERBokE/mm BEEER pH O BHUER S E/%
TR KA T A ] X PG 730 11.1 210 HiHE 4 7.2 3.3 itk 6 5
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e R 8 A 3 AN E A /MK, AN 30 m?
TEKFEHIBEHE 1%k BBk L 1.5 fFHErRs & bak
4 L ¥ysymiit TR pk R U0, s R R 270 o
30 m*. FAE IR B — e 30 m® TR R0 45 11 3
HEAT IR i sh 23R, MiZh5n i 270 /30 m?,
Stk R sh R G R T MiZY)5 2h, 10 30 7.
14, 21 128 d RAAAEEGN R/ DX BEVIREE 2 ke
ARIEH . JORE KRR, VIRE . TRS)E R4k
FAFE 250 g [AIASSRAR 10 om BRAY - 3ERE B A KRR B, 25
BRAPIIG BERE 250 go KRR L 390 i 22 A SR 2
BAS, HOKRE A 35 BB O D, I AR S AT
AL S, iEfFT-20 cCryvkAE L,
223 BARGRE

B 2 AR, AR 180 g/30 m* A
15 R 270 @/30 m% 2 RIS 1 YOy,
ANK R 30 m?, & 3 ANE A AR RIS AN X
PURSEK BRI 5D 2 kg, BUREREREAK . RS2 RIRAR 2
SRR 250 g3 B/NXBENLRAE 1 HE(0~15 cm)2 kg, ZBR7%
VUG H VU431 B RE 250 g0 FITA ARSI IFARES . S, fl7F
F-20 °CHy vk,
224 EEHIRBIRE

T ik 20 75 A o 2 5% B X000 0 R 30 328 B — B oK it 24
HIKFRH, SRAEKRRA . Bk, L3, e mmkEn
S [AXTHE
23 SAEE
23.1 HEETAE T

IKREFEREFIRGSEREM: B 2.5 g PEREAIRRAE B T
50 mL REDEP, HKIKIMA 10mL 7K, 10mL ZfEM 5 ¢
NaCl. ®JiE 5 min, A NaCl %5, Ll 3800 r/min 4%
WL 5 min, BCEIEW 1.5 mL DA 2 mL /N N
BELERTEMA 150 mg JOKBEREE. 50 mg PSA Al
10 mg GCB), Je¥/NELOE INEE 2 min, FELL 6000 r/min
B0 2 min, B EIEWR | mL 38 T HERE /N R0

T ERRE KRS S g KB RHEREA B T S0 mL
KE s, HRMA 10 mL 7K. 10 mL ZJEFI 3 g NaCl.
WE 5 min, KTE NaCl %5, LA 3800 r/min 553 #5.00
5 min, B EIEW 1.5 mLAIA 2 mL/NE OB R ONE O
TSEMA 150 mg To/KBLEREER 80 mg PSA). LA TR
IK FERERRRE

FH KRRt KA S i85, B 10 mL & F 50 mL
KELEH, A 10 mL ZJiEH 5 g NaCle IR HE 5 min, 4
JiiA NaCl #5/# )5, LA 3800 r/min %3 550> 5 min, M 3%
W 1.5 mL 2238 F R M AR
232 AXEARM LA

GC/MS BERE TR FEE 260 °C, #EAERE 1 uL, ANodidtee

i, AL ER, WM 2.0 mL/min; B2FTHE: &
AR E 100 °C, 453 min, LA 30 °C/min FHE % 280 °C, £
£F 2 min; BRI 280 °C, 85I EE 200 °C; &
PERT 83,123, 164, 219, ERES T 123, TEMLAIET, B
WA ) £ B2 I ] 2 9.8 miin,
233 ArfEdhik
P T P ) A [T e 38 P A MR AR 1 5 K 0.001.0.005
0.01, 0.1, 1. 5F130mg/L, 7€ 2.3.2 M EIE A4 T 4 1l
FE, LU WA BT U S 00 A B (ng) B A AR, Lo e A
o3 ] W TR R O A A bR e il Am o i 2, DR o LA
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RO = NEDI/ADI 3)
A (2)MI(3)H: NEDI(national estimated daily intake):
R EF A4 H A=, mg/kg bw; STMRi: 1) MEEETE
F—fhh sk B AT P, me/kg; Fii —RAHEXT
HE—EYiE AR, kg; bw(body weight): AREIAE, kg;
ADI(acceptable daily intake): H fRVFHE A, mgkg bw;
RQ(risk quotient): 2§ XUKifH, 24 RO<100%I, Z&AH B
BUN, WLAEEZ; Y RO>100%0F, Fm KRR, ol AEXT
NI B IR AE T SR A SR SE A . 7155 NEDI B, s
WA AIER STMR, W] LA AH R A 4 25 i K 8% 8 B
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243 BEFEGI AT A4 E
ARSI R A SAS 8.5 B, e ARG
B FROR 2 5 B A 53T 22 31 X (P<0.05); A K ¥R A
Office 2016 Ff:Hil ff: .
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FILE 2,
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MRk . HZK . 88 RESTRIRE K A SR A e 40
0.008., 0.002, 0.004, 0.04. 0.004 mg/kg.

3 AR INZ AN 5 AT AU I DR g0 25 5 3% 2,
e A K ARG R R Hh S-S5 TSR 96%~103%, MHXT iR
1A 2% (relative standard deviation, RSD) W 2.6%~5.2%; 7E
FH /K H A4S 2 [ Rl 86%~92%, RSD A 1.1%~8.3%; 1E

A 38 P Y2 [ g 82%~88%, RSD 4 2.1%~12.6%; 1E
FE5E AP RS2 [T 2Ky 85%~107%, RSD 4 2.0%~8.2%:; 7E
T rP B2 TR g 83%~98%, RSD 4 1.7%~12.9%,
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Fig.2 Standard curve of flutriafol
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Table 2 Recoveries and relative standard deviations of flutriafol in paddy samples

[EISCR /%
Ea IR/ (mg/kg) B[R /% RSD/%
2 3 4 5
0.008 100 97 95 106 106 101 52
IKFEE AR 0.04 89 99 99 100 94 96 5.0
10 99 106 103 105 101 103 2.6
0.002 102 88 97 91 83 92 8.1
HH 7k 0.01 83 83 87 97 98 90 8.3
2.5 86 86 86 85 84 86 1.1
0.004 77 81 83 70 98 82 12.6
1% 0.02 82 85 82 81 94 85 6.4
5 90 89 90 88 85 88 2.1
0.04 95 110 110 110 108 107 6.0
e 0.08 85 94 97 79 87 88 8.2
10 83 85 87 85 87 85 2.0
0.004 106 105 78 87 91 93 12.9
(PN 0.02 79 87 77 81 89 83 6.2
5 97 97 99 97 101 98 1.7

1 mg/L MR EE AR AETS AE GC/MS SR RE 51K,
AR LI AR RSD M 0.24%, W18k Esfe i B 2% b
HAT ks e .

3.2 HMEEFEUKFEERR. HK R TIED R EEAR
EIES

2016~2017 SRy MEEEAE T AR . V125 I R = /K F& H

FEM 5% I SIS LN 3 FE 3 s, AILAE H
A e B A K FE AR MR R B R AR DURR S 2.11~22.87 mg/kg,
W 7.5~10.7 d, MiZh)5 28 d BTN R 4t 90%, F
W Wk B A K R AT AR R T 2 B A AR 25 . W EAE 2014
A 2015 4 = MoK FEHE R TR B R T s A 5H
S AN Tl 1l A ()4 3 1 A R 3 (1 2% 57,
5 S [ KRR it ol 4 A B 0 R R e A B A L,
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AR BETE HH K R B R AR UTRR R A 3.79~31.77 mg/ke,
TN 5.1~14.1 d, MEZEJ5 28 d BITH MR R 79%; B
WA - b () AR U &N 2.94~8.62 mg/kg, FREHHN
9.1~14.1 d, Jifizh /5 28 d MITHAR I T 79% o HmEmEfE =
oAk FRTEMR SIS 255, TRE S = b i 3R RN
IKEIBRAEAE AR SEN ), 55 A el TRy s B s Tk, Hite
IK PR Z 1) 52 52 I B e Ak 3 SO b B n g 4tk fn &
KAk

ZREEINANC A RS EE L, R REE /NI AR R P o
FEWIME 1.5~15.2 d Z )5, Fed s i 37 9.5~24.8 d
Z I, it B A P AT AAE 5.7~6.9 d Z IR, AHFSE
HPORS A TS /KRS R 1) 21 SR 09 5 A /N AR v b AR
Y, (AREfRHCRPCF AR T, 18 TR R . ULBITER]
KRB AVEDI R /INZE FIAK ARG TR, RS M F 1) T fie 3 5 A A
AL o T 55 R R R it B ) 2 o A A 2 S DU 00 B A s
[T F LR 2 VR 2R TR R R AR AR S i K (HBR A,
oy AR FH PR B P s 1 5 A 2510

3.3 MMWEEEAESRTHNREKEE
2016~2017 4EFHMAE | VLA FIT RS 4 re At = Hb 4

FERIRA 1S AR A i 25— ke, TERDRIGII RS
R e AR A FH AR S R A i 2R BR A AR 4 b 248 3
AR I 2 TR FE B, by I A K RS AR TP i R R AR B R
0.044~1.71 mg/kg, 7£ L Eh M F AL B E N 0.020~
1.15 mg/kg, ERTHHRLEREERN 021~1.81 mgkg,
TERE A Y B 5% B 1 9<0.004~0.013 mg/kg . AT DA R
PR IR BT i 3% B8 AR vh A K R R AR . R D) M 48
b MTTERE K P AR B AR, X SR ARRAE S 2R 2 fE R
FET H 0 3 B 155 D 4 AR AR 9200
34 BEEXKEITH

HRT, A6 7 P A T 55 o 2 5 RN 21 2 1 R o
FE BN AT RS S R K P B MIRIL (B o R B A e e e % el
BACHE DL . MRL P e 0L . A< S50 ok e s 7 Aok o
14 5% BA 155 0 45 A 30 B s R g 4 b, 5 e A
TEORY MR 1 NEDI J2& 0.38 mg. AR4E TR E HLAE Y 45w it
ADIAEH 0.01 mg/kg VFnF% [ fi B 1 39K & 63 kg F
MY, 184 NEDI & H 244 A Y 61.0%, Bl
R HEZ R 61.0% HFXESHER/NT 100%, W LIAH
73 s A R A P ) B B S £ X — e AR A R T
Z A o

®3 MUEREREEHRTOREERISEE
Table 3 Dissipation dynamics data of flutriafol in paddy samples

FE i i 1] /4 i o5 EIPEY LIEEX () JEAARTUR R/ (mg/kg) L3 /d
FA Y=2.1909¢™ 077X 0.9567 2.63 9.0
2016 1L Y=4.8909¢*-0%¥ 0.8176 9.16 10.0
B NE) ¥=10.174¢™ %% 0.7449 22.87 10.7
IR AEAR R
AR Y=1.1268¢™ 7% 0.9333 2.11 8.8
2017 HIN Y=4.6605¢0¥ 0.8989 6.74 7.5
i Ne] Y=3.2254¢7 008X 0.9451 3.91 8.2
FA Y=25.944¢70050% 0.8315 31.77 13.9
2016 TN Y=3.1466¢7""13¥ 0.9631 5.13 5.1
e} Y=11.344¢70061X 0.8268 13.92 114
K
K Y=2.9488¢700%4¥ 0.8786 3.79 12.8
2017 LI Y=1.2190¢™%¥ 0.6482 4.92 7.7
tiilea) Y=1.8247¢ 7004 0.6170 3.95 14.1
FH Y=1.9680¢ 04 0.7921 2.94 14.1
2016 TN Y=2.4450¢7077¥ 0.8738 3.49 9.1
N L] 7=2.3998¢ 007X 0.8741 3.83 9.5
+ 4
AR Y=6.6874¢7076X 0.9739 7.05 9.1
2017 LI Y=5.8678¢ 706X 0.8826 8.62 10.7
tiilea] Y=5.1594¢ 004 0.9739 5.63 14.1
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Fig.3 Dissipation curves of flutriafol in paddy samples (n=3)
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Table 4 Final residues of flutriafol in paddy samples

o ‘ IR A5 i/ (mg/kg)
TR ] /4 I H S M2 (g/30 mP) - — - -
KA R 14 o Fik
180 0.94a 0.020¢ 0.68b 0.009¢
A
270 1.71a 0.20c 0.50b <0.004d
) 180 0.77a 0.16¢ 0.27b <0.004d
2016 Al
270 1.01b 0.22¢ 1.07a 0.013d
‘ 180 0.18¢ 0.29b 0.36a 0.012d
Wi
270 0.30b 0.22¢ 0.73a <0.004d
180 0.18¢ 1.15a 0.73b 0.009d
A
270 0.074bc 0.21b 0.64a 0.007¢
180 0.044b 0.041b 0.21a 0.005¢
2017 TH
270 1.07b 1.00b 1.36a <0.004¢
‘ 180 0.29b 0.28b 0.70a <0.004¢
Wir
270 0.35b 0.23c 1.81a <0.004d

W =478 5 98 SC/NG R A AS ] FR 7R AN [R) R i (B Ry nae B2 5 P i 22 57 B 25 (P<0.05); “<0.004 mg/kg” =7~ 1% 493 s B e K v ) B

A e i
4 & 1

KT vk, R FZTTIERTIE T A eI A v 4 3 1 50
BREAHEEO . OFFEARR], A WA K AR |

ASCFI ] GO/MS HEsr T M MR /RS T RE 5 b 5% 52 FH 7K RN 433 o 9 5% B8 1 I BE & ) (R 4ERS T2, )BT 5
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