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Dissipation, residue and dietary risk assessment of beta-cypermethrin-
pyriproxyfen in Chinese kale

TANG Hongxia'*, LI Yubo'*, ZHANG Songhan’, WU Jing', DONG Maofeng'" .
WANG Weimin', ZHAO L#

(1. Pesticide Safety Evaluation Research Center, Key Laboratory for Safety Assessment (Environment) of Agricultural
Genetically Modified Organisms, Ministry of Agriculture and Rural Affairs, Shanghai Academy of Agricultural Sciences
Shanghai 201106, China; 2. Shanghai Agricultural Technical Extension Service Center , Shanghai 201103, China)

Abstract The study aimed to confirm the residue dissipation and the dietary risk of beta-cypermethrin and
pyriproxyfen in Chinese kale. Based on good agricultural practices and analytical methods, residue levels of beta-
cypermethrin and pyriproxyfen were determined in Chinese kale. Long-term and short-term dietary intake risk
assessment of beta-cypermethrin and pyriproxyfen were evaluated based on the date of food consumption and
weight data of different gender/age groups in dietary structure studies. Good linear relationships were presented in
the range of 0.01—1.0 mg/L and 0.005— 1.0 mg/L, respectively, and the coefficient of determination (R?)
were above 0. 996 7. The average recoveries of the pesticides in the Chinese kale with three spiked levels varied
from 70. 6% to 113. 4%, with relative standard deviations (RSDs) of 0.5% —8.5%. The limit of qualification
(LOQ) was 0. 01 mg/kg. Residue experiments of beta-cypermethrin « pyriproxyfen 10% microemulsion (ME) in
Chinese kale were carried out with each high recommended dosage. The dissipations of beta-cypermethrin and
pyriproxyfen were followed first-order kinetic equations. The degradation half-lives were 3. 9—10. 1 days and 4. 8

—6. 3 days, respectively. The final residues of beta-cypermethrin and pyriproxyfen in Chinese kale were lower
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than 0. 094 mg/kg and 0. 202 mg/kg, respectively, after 3, 5, 7, 10 days of the last application. For dietary

exposure risk assessments, the maximum value of the risk of chronic exposure under different Chinese ages was

27.26% and the maximum value of the risk of acute exposure was 67.17% , and both below 100%. It indicated

that the agents of beta-cypermethrin -

pyriproxyfen 10% ME sprayed on Chinese kale at the recommended

dosages had no unacceptable potential risks for Chinese consumers.

Key words Chinese kale;  beta-cypermethrin;
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788-2018) " VRNC AR 2B L8R B IR G X A R ) (e 24
K (R EH[2018]18 SN [l ML - BEHL 6 i 7E 55 3t
PN I e 2 5% f i e Forh 3 b [ B O S B R



o 234 -

4.9 44 25 2024
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an B R UL B =AY 2 ke, AT 12 56
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®1 HEBEARER (2020 F)

Table 1 Experimental information of field trials on Chinese kale (2020)

TR A

Experimental site

i Rl A4 R

Variety name

T IV 8 R e

Temperature and

TR I ]

Test time

Rl fg /d

. . . Sampling interval
rainfall in test time I

ARG NN P P At 25~32°C, [ RIKIEZ )5 0. 083,

Xinbang town, Songjiang district, Shanghai AR 06-26—07-10 JK & 237 mm 3.5.7.10,14

N 48 =N =N ~ 10 Yhr 3

m}lléﬂy‘”@%éﬁg . Wik e 11-29—12-13 uit2 19C, FE KKtz J5 0. 083,

Fengting town. Luodian county. Guizhou JK & 19 mm 3.5.7.,10,14

TR A L T g T DX P AR A ; Al 10~27C L[ KRR 2 )5 0. 083,
AR PR “93—12-

Xigiao town, Nanhai district, Foshan city, Guangdong VAR 11-25—12-07 T 0 mm 3,5.7.10,14

LA 7 5 T A X S m g 05900550 CRI~S0CHE KK 3.5,

Douyu town. Luancheng district, Shijiazhuang city. Hebei - JK & 38 mm 7,10

LIZRAE T I T P T 5 3 4 R B BTNV AR 21~31C5 [ KRRt 25 )5 3. 5.

Dianbu town, Laixi city, Qingdao city, Shandong MRS 07-18—07-28 JK & 192 mm 7,10

WA K AR AR e Lo Tl 15~23C5FF R 25 )5 3. 5,

Chunhua town, Changsha city, Hunan RIS 10=27=11-06 JK & 5 mm 7.10

1.3 SHFE
1.3.1 FHFEERFEMN

HEFRFRIBOR A Y S T A A (5420.05) g &
50 mL 5 IR B ES DA L A 10 mL 2 i, DA
2 000 r/min JAHESEEL 15 min, JIA 5 g AL, #8
JiE 30 s, A4 500 r/min #5.0> 5 min, BH1.5mL
H T34 50 mg PSA il 150 mg MgSO, H)4rHLE
FEAEBAE T, IR BE 30 s, A 10 000 r/min B0 1 min, 1
0. 22 pm A LIS 2 AL/ N, 7 LCMS/MS
W HFEHC4 mL EIEHE TR, 40 C o4k -1
J& N2 mL T e A 95 2 AL b [EAE A R
WKYKH 2.5 mL A : IE e (1:9,V:V) (2.5 mL IE
CL e TR » 2485 700 980 TP 28 A R B J 2 2R TR 5 S Ry
SRR AFEF ] 2.5 mL VR IEC e (1:9, Ve
VIR MRVEBE 2 Yk WS B2 1 W A O Ve i v,
L0 CYRAEW T )5 1 2 mL IEC e 25 fF GC A,
1.3.2 LC-MS/MS # il 4 44

WOAH 35 45 : Agilent EC-C18 454 (100 mm
X 3.0 mm,2. 7 pm) ; HE i 40 C i 0. 5 mL/min;
HEFERE S L, WBIAH A A IRE 41 0. 1760 1 iR
IRV B AH Ay 2 B R B 5 R AR 7 : 0 min(90%%

A),0.5 min(90% A),1.0 min(10% A),4.7 min
(10% A),5.0 min(90% A),6.5 min(90% A),

SRS S . HL BT 25 F, B (electron spray ionization,
ESD &5, M o ik 1 F 125 1155 25 S5 A A AR i o=
3 L/min(N;, 99.9%); TS % i #: 10 L/min
(N5 99.920) s BB 7145 (DL 48 i B - 250°C 5 il
PR 1 400°C , RIS : 22 f g i (MRMD
B, BIAR BT 322. 00 (m/2) 5 5E - 851K 185. 00
(m/2) BB FR 185. 00 Gm/z) Fl 96. 06 (m/2) ;
B AE R —10 eV,
1.3.3 GC &l 44

Rtx-5 {54 (0. 25 mm>< 30 m, 0.25 pm) ; #:3]
wri i - 280 C s A1 i - M 1R R 80 CREF 1. 0 min,
L 30°C/min FEER TR Z 280 C 745 8 min; 2/
AR 99. 999%0) , A : 1. 84 ml/min;
JE73:137.5 kPa; #E A J5 20 AN 3 Ui i FF 5 F A
1 ol R A F G BiR O B s TE] 10. 85 min,
1.3.4 W%

I 999. 8 mg/L kN EkbRAER . LGB 2
10 mg/L PRI TR 1R FF 5 0 1 1 F 25 BT
WA I JU 5 YRR BR TBC A B 0. 005, 0. 01,0.05,0. 1,
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0.5.1. 0 mg/L [ R 55 BTV FARERS W, ¥ bR il
AE T R IO T % 45 1R R AT I o A 5 06 T U o
MR ETZR

B 99. 9 mg/L SRR T B HERS I, FHIEC
e, Bt 8 0. 01,0.05,0.1,0.5.1.0 mg/L A
FRIARHEE I - Fie LR S S SR E I , DL
e U AT RURT O VR S AR T R £k
1.3.5 FmERGR T

Fie BRCA AR By vh A 24 58 81 3 o ) ) (NY/ T
788-2018) M BLR AT AN NGRS » 43 E A T
WERESL AN 3 7K 1Y R AR A8 R (0. 01,00 1,
2 mg/kg) FIMLPIEECO. 01,0. 7.2 mg/kg) TRl A K »
FAKFEE 5 R, M 1.3, 1 IRk, 1. 3. 2
A1 3.3 BRI 5 A AT 400 SRR E L TR
T A3 CHE A ) FAE X AR v 22 ORS 25 8) o
1.4 KEEEERBARKEITRY

AR A5 v [ BUR A& A AN TR NBERE 231 2% 3 A1 4K
P IEA 7 IR AR AR PRAR . KIS R A
RS HHEAXIL(D AN,

NEDI = (2> STMR,; X F,)/bw @YD)
RQ=NEDI/ADIX100% (2

A (D . NEDI b B Z A5 5 4 H £ A i (mg/
kg bw) ; STMR; S5k B 1o 4k 7 it vh AR 24 5% B
ek % B0 487 1 MRLs (mg/kg); F, W4
FEWAEA R ARE B B H V-39 2 (kg /D sbw 2
NP R E (kg

(2 RQ F A IR 18 AR T 22 8
KBS R 27K s ADIL R4 H fe i A e (mg/kg bw) .,

24 NEDI /T ADI,L Bl RQ<C100 % i, A 3A g %f
T AR R 7™ A5 1 AU J2& AT #2452 115 24 NEDI K
T ADI, Bl RQ™>>100 % i}, A TA Ay 5 4 i N B fkt
FEAE RS AN AT 52 1

1.5 SHSEERBARKITME
FRAE 6 A R B S A b 41 20 /1 57 10 A 4 1
(FAO/WHO) 4 2] 5% # & KB 21 (JMPR) , &
25 2 KU PP B A L (D (4D
IESTI=LP X HR X v/bw (3)
HQ=IESTI/AR{DX100% 4
A (D HIESTI R4 H 2P B A & (mg/
kg bw) s LP S R4 i & % 8 H I #6 it (B 35
97. 5% TN ) (ke) » 44 HE o [ A i B 9T AN [ 1
/R A B S R s HR A R A5 0
RER i (mg/kg) s v 25 RE He I IMPR Stk
fEEBA I E P RN 2ZFH T, 257 H 7k 3;
bw S ANHETFH K (kg) .
KD HQ Jy A IRE SR AR A0 W 2 e fa
S 2o ARID S E) H 227 (mg/ kg bw)
2 HQ™>100 %6 i}, e AN AT 32252 19 2t KUK
22 HQ<C100 Y6 B » /R 6 KUK gl 3 KU AR /N
A 22

2 ERE5HM

2.1 HiEREREBEEMRGE

T 1. 3. 4 VR N o 300 U A6 TR AR L P ik
14 Jo e B 5 X 7 1 e O A R R AR PE G R LR
TE 0.996 7~0.999 6 Z[H] . 4% M 3 £ 15 M L AL 53
J7 K H B (limit of detection, LOD) 7E 0. 000 2~
0. 003 mg/kg, LA/ NI N K SF- 24 I 7 5 7 PR (limit
of quantitation, LOQ) , &% 5.5 54 Bis Ak N ik LOQ
¥k 0.01 mg/kg(FR 2), 7 3 AR MAKFFI 5
ANFEARIS N S T AL Y B ST W Y [l
WCE R 70. 6% ~113. 4 %0, FEXF AR HEAR 25 4 0. 520~
8. 50 BRI FF A TR B CRAE W vh A 24 5% 7 i 56
MH(NY/T 788-2018)047

R2 IFED 2 PRI INE B 4G H R (LOD) R EZ R (LOQ) (n=5)
Table 2 Average recoveries and RSDs spiked at three levels, linearity ranges, calibration equations and calibration curve
coefficients (R*), LODs, and LOQs for two pesticides in Chinese kale samples (n=5)

e . N I7K & g2 / %% i3 E
Analyte 0 Calibration equation S s i =S i
Linear range Spiked level rate LOD LOQ
B A S Es 0.01~1.0 y=4 861 972x+15 507 0.999 6 0.01 113.447. 4 0. 000 2 0.01
beta-cypermethrin 0.1 104. 1£8.5
2 81.4+4.4
Tk PR ik 0.005~1.0 y=6 799 064x+64 447 0.996 7 0.01 105. 0%7.0 0. 000 3 0.01
pyriproxyfen 0.7 76.7%+1.0

2 70.6+£0.5
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2.2 SUSSHmEMMABETEFNEBIS
FE U TS TR R R B E T 0 v 0 ik B Ak
BaS R ULIE 1. Bl it 24 J5 SR A (] B 1 s 3 00
TR TG N L P TR AE TR R AR B SR T R
PG BI1E R 2 PR AGHEST B
AR 3. 9~10. 1 d Fil 4. 8~6.3 d, ERLEF
BGTRTE LI SN RN AR s 0T HE A R 4G TR
4 0.919,0. 926 mg/kg F1 0. 785 mg/kg, ¥
FEWHIR 9. 8.10. 1 d Al 3.9 ds MEPNEELE 136 | 5t
PR T 2R 3 56 s T B b 9 DR 4R U AR 6 A i

0. 200.0. 444 mg/kg F1 0. 502 mg/kg, 7 1 43 5
9 4.8.6.3 d 6.0 d, ERUGEFEHERAE L 5T
7R 3 #il g A SR a DO AR I, BT A5
AT i A A 3 B 2R I A S I 29 o |
RIS 402 2247, B 1 RIS 7R
0.083~14 d, HAU AT B 2 W 18T
BRIt AR BT ZRTE 10~14 d B 5% BE & “ W 2 U7 T
Rt o S LT i o 30 L A B M Je 60 0 22 A7, AT
REJEHI THE 10~ 14 d RHEY) A B B2 L Ape . ik
PIBELE I SR AR 3 i iR i il S AR

FRA ST beta-cypermethrin

121+ 12—
¥ Shanghai H M Guizhou J"% Guangdong
Cr=0.966 4¢~ "™ Cr=1.056 3¢ Cr=1.244 6¢'7**
1.0+ R*=0.955 4 1.0 = R*=0.9450 1.0 R*=0.831 1
0.8
b ) )
~ ~ ~
S~ S~ S~
en o on O oh
E3 E3 E3
~ 'g ~ 'g ~ 'g 0.6
I 1 2 I
BH 2H o
® ® ®
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0.083 3 5 7 10 14 0.083 3 5 7 10 14 0.083 3 5 7 10 14
M)/ d MR /d W) /d
Time Time Time
NEPiEE Pyriproxyfen
0.6 — k¥ Shanghai 0.6 — WM Guizhou 0.6 — J"% Guangdong
Cr=0.204 8e™'** Cr=0.301 2¢™'"* Cr=0.348 2¢1"**
2_ 2_ 2_
05 R=0.978 0 05 R=0.8178 05 R=0.848 7
0.4 0.4
oh ) )
~ k%) ~
~ ~ ~
22 23 23
=z % 0.3+ <'§ <'§ 0.3
I 2 i I
B o o
® ® ®
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0083 3 5 7 10
i)/ d
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0083 3 5 7 10 14
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Fig. 1 Dissipation kinetics of two pesticides in Chinese kale
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T A 1 AT 7E 0. 083~3 d 2Z[A], 3 Hi gk B 40
PP TR, 14 d B iR 5R B R R 8726, Bt
JUIR TR 82007547 » B MGAT D _F i TR
2.3 FEHHRLKE

2020 4F 10 Y0 i 4 = ML P Rk IRRL 0] LA 3500 6
60 g/hm” EIT 1 6 A~ 1al0 & i 25 1 WK, 78 i 24
J& 3.5.7 dFI 10 d SRARITUEAE bl - 6 ML A I 2 5k B
IR LA T, 36 3 45 R R, IT i s Ak
SRS TR I e 2R B R WRRL PR 3 d O 0. 136~
0.904 mg/kg,5 d 2 0.124~0. 823 mg/kg,7 d K
0. 096~0. 684 mg/kg, 10 d & 0. 086~0. 530 mg/kg;
T PP L P R ) e 28 K B < SR SCIE] B 3 d Ry 0. 084
~0. 202 mg/kg,5 d 2}y 0.038~0. 161 mg/kg,7 d N
0.022~0.132 mg/kg, 10 d 2} 0. 012~0. 109 mg/kg,
AN T b R0 A [ SR Wi ) B 22 [y I B K

GRS SRR A ) 25 5 A S TR A5 Bk R
25 6. 1~T7. 1A% LN 2E 2. 4~9. 1 £, (B %
EZEAE &b R 2 Rk B ) (GB 2763~
20210 v iR Rl SR T A TR A 2 A 2 R R K gk
B BR L (MRL) 2y 2 mg/kg, 1 A il 5 ik P9 Ik 6T
b Ee KR B R A L 52 [ S PN T AE T W b R K R
BA PR (MRL) Sy 0. 7 mg/kg™™ , 5 R0 TR A i Ltk
PR 3 P e i o R WAL TA] B 0 1 SE HTT REAIG 2 e
2 TCHR AR IR . 2 A SRR RIRR 3.5.7.10 d
AT W e A8 S R4 TR Bk BR B (STMIRD 4351 Ry
0.555.,0.501,0. 367 mg/kg F11 0. 232 mg/kg, 7% &
KA (HR) 24 0. 904.,0. 823.0. 684.,0. 530 mg/kg;
ML 75 Bk 5% 52 (STMR) 43 51 & 0,121, 0. 099,
0.075.0. 064 mg/kg, 5% 84 i K4 (HR) i 0. 202,
0.161.,0.132,0. 109 mg/kg,

R3 DHRAERETHREKEE

Table 3 Terminal residues levels of two pesticides in Chinese kale

Pt} SR E] P i/ d 5% B8 7/ (mg/kg) 5% B3 W {E/ (mg/kg) % B8 e K fH/ (mg/kg)
Analyte Day after spray Final residual STMR HR

[EE e 3 0.136,0. 321,0. 388,0. 721,0. 731,0. 904 0. 555 0. 904
beta-cypermethrin 5 0.124,0. 265,0. 311,0. 691,0. 751,0. 823 0. 501 0.823
7 0. 096,0. 160,0. 252,0. 481,0. 634,0. 684 0. 367 0. 684
10 0. 086,0. 097,0. 152,0. 312,0. 483,0. 530 0.232 0.530
M PR 3 0. 084,0. 100,0. 117,0. 124,0. 170,0. 202 0.121 0.202
pyriproxyfen 5 0. 038,0. 056,0. 076,0. 122,0. 151,0. 161 0. 099 0.161
7 0.022,0. 040,0. 074,0. 076,0. 111,0. 132 0. 075 0.132
10 0.012,0. 014,0. 048,0. 079,0. 101,0. 109 0. 064 0.109

2.4 BEREXEITM

ORI B A 5 d A R SRR A e R Y
fik£F T W b i 5% B8 R (E 43 5 Dk 0.501 mg/kg FI
0. 099 mg/kg. I = R0 ST B A0tk P kL6 T i o
(5% B8 = B 43 ) ok 0. 823 mg/kg F1 0. 161 mg/kg,
R4 GB 2763-2021, = 850 S FUAH B AL N Bk i) ADI
B854 0. 02 mg/kg bw F1 0. 1 mg/kg bw, ¥ H1 [
ANTRIPE 1] /A 2 B S0 T 9% o A iR B AR A A 5K
CDFIC2) s 43553 10 AN /40 i 41 3 20 JF 5 48
A s U A R A T Y RQs e TR 2558 B &
FIRE S (TMPR) A A M PN ik AS 75 22l 2 Stk 5
23 PR T JR b A ke A e A XU DA 5 2 3K
AR H 22 %R &N 0. 04 mg/kg bw,
P R RCRTUSE TR (1 5% B8 R0 AN [R) P 531 /4 I 20 i 35

H P AR AR A A FN) 451315 10
A 1 /AU 2 30 e T R A e AR SRR AR TR Y Sk
TR PPA A5 R L3R 4.

PEAR 45 5 0 R 6 45 28 HERT i 2% 5050 28 T
FILL P ik 7E 57 W H ) NEDI {E 43 51 2 0.003 2~
0. 005 5 mg/kg bw F1 0. 003 1~0.005 3 mg/kg bw,
RQ 8 43 5 A 15.93% ~ 27.26% Fil 0.63% ~
1. 08 %0, 16/ F 100 %% s FRFE 252 AFEXT AU T2 R
TESF WY TEST {E 4 0. 015 7~0. 026 9 mg/kg bw,
HQE W 39.25% ~67.17% . /NF 100% , 3iF B 4%
HEHEE (%) 700 S it 245 YR 00ORN 2 4 (8] B 76 v i v o
10204 « kY Bk i 2L ) L8R B K AR &6 A
S 1 WA T 422 57 0 A 0008 1 R e B A Tk i

E RN
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Table 4 The risk quotient and hazard quotient index values of two pesticides in Chinese kale in different gender/age groups
TR A A T Nt 7 Tk
( FESEA beta-cypermethrin pyriproxyfen
ke
it/ 5 DE WD R AR A
Age/sex g Vememble  IEAR/ URRI/Y AR/ RE/%  GEEAR R/
intake (mg/kg bw) RQ (mg/kg bw) HQ (mg/kg bw) RQ
NEDI 1IESTI NEDI
2~7 % 2~17 years 17.9 194. 8 0. 005 5 27.26 0.026 9 67.17 0.005 3 1.08
8~12 % 8~12 years 33.1 272.4 0.004 1 20. 62 0.020 3 50. 80 0.004 0 0. 82
18~19 5/ Ak 56. 4 396. 7 0. 003 5 17.62 0.017 4 43.42 0.003 4 0.70
13~19 years/male
18~19 2 /4t 50. 0 317.9 0.003 2 15.93 0.015 7 39. 25 0.003 1 0.63
13~19 years/female
20~50 % /54 63.0 436. 4 0. 003 5 17.35 0.017 1 42.76 0.003 3 0. 69
20~50 years/male
[ |
20~50 BLtk 56.0 412.1 0.003 7 18.43 0.018 2 45. 42 0.003 6 0.73
20~50 years/female
S1~65 % /34 65. 0 477.9 0.003 7 18.42 0.018 2 45. 38 0.003 6 0.73
51~65 years/male
51 ~ARK |
?1 65 /5t 58.0 447.0 0.003 9 19. 31 0.019 0 47.57 0.003 7 0.76
51~65 years/female
=655 /1t 59. 5 413.3 0.003 5 17.40 0.017 2 42. 88 0.003 4 0. 69
=65 years/male
65 ‘
=65 % /%t 52.0 364. 1 0.003 5 17. 54 0.017 3 43. 22 0.003 4 0. 69
=65 years/female
[3] R AR LA Aol e A 5 4 25 46 2 r. b AR 245 8

3 Fit5itit

ARSCHRET RGBT H B A AR 3 o
ST T T Wi bk PN T R s R0 SRR A TR 8 0 M O
ST ECR A 70. 6 %0~ 113, 4 % , A X B 1 i 22
H0.5%~8. 556 sE BRI 0. 01 me/ke, i 4R
R BRI R . 1000 w5+ MHPA it k7L ) F )k
A5 SR e A0S TS T AT L DA R P T A~ 2 08
N 3.9~10.1 d,J& T HFfffAc sy . (Efizy)s 5 d. o7
i PP Bk B K P AT T [ Y S R 11 e R Bk B BR
o A R AN e A B PR U B AR B HE R Y
7R R ] B R RS 2 0 2 ) . AR IR 5k e X
SACH RS T R 4 v SR S TR AR T T P P ) 5k B A A
()31 /A% 2 53] TR A ST 48 A A R 300 S R R R
W PEAR  XURSAE SR /N 100 % , e IR 2% R[]
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5.2.2 WA¥LER

DRSS TETEZS 5 2) IEE B V& Hh 10 o A 1
I L1 A o (A | 72O L = 21 N4 N 1 B A
HRTEASRHAE 9 m] AR — 25300\ i 43 25 3 0 T
A REh 8 S0 R R AR
5.2.3 HFLES

WA 52 % SCRR™ S y ikk 4T . R CTAB
TR PR ECRT Al T Bk A 2 R 40 DNA, 4351 1TS1
( 5'-"TCCGTAGGTGAACCTGCGC-3")/I1TS4 (5'-
TCCTCCGCTTATTGATATGC-3") , Btub2Fd (5'-
GTBCACCTYCARACCGGYCARTG-3")/Btub4Rd
(5-CCRGAYTGRCCRAARACRAAGTTGTC-3"),
RPB2-5F2(5'-GGGGWGAYCAGAAGAAGGC-3")/
fRPB2-7cR(5-CCCATRGCTTGYTTRCCCAT-3"),
LROR(5-AGATGAAAAGAACTTTGAAAAGA-
GAG-3")/LR7 (5'-TACTACCACCAAGATCT-3")
SIH1%F TTS tub2 rpb2 F1 LSU 3[R | BE 4T PCR 9™
B, PCR Y AR (20 pl):5 U/pl. Tag DNA poly-
merase 0. 2 pl., 10 X Tag Buffer 2.0 pl.,0.2 mmol/L
dNTPs 1.6 xLL,DNA 1.0 pL, 10 pmol/L F Fiif5]
s 1.0 pl, FE SRR R ARF R 20.0 pl, ITS
PGP 95 CHIARMES min; 95 CZ5PE 30 5,48 CiB
K 30 s, 72°C EAfH 80 s, 35 ANEH; 72°C FIE fi
10 min, tub2 P IEFEF .95 CHAEME 5 min; 95 C AR
P 30 5,52°CiE k30 s, 72°C #Ef# 80 s, 35 P
T2 CHRAEAR 10 min, rpb2 P3G FR T . 94 C WAL 14
5 min; 94 C A8 Pk 45 s, 60°C i k 45 s, 72°C 4 fif
2 min,5 MEFF; 94 CARME 45 .58 CiR K 45 5,72°C
FEf 2 min, 5 PMEF ;94 CARE 45,54 CIB A 45 s,

72°C#EfH 2 min, 30 I 72°C F4E 8 min,
LSU Y AR . 95 C FiASPE 5 min; 95 C A8 45 s,
48'CiBk 45 $,72° CFEAf12 min, 35 AMEFF; 72 C AT
i 10 min, X934 5 BEEA 707, N GenBank 35
TR HAb T BUE R 2 WS-1 (OM131567) Fil WS-191
(OM131595) J¥ %1 1 &h 41 B #k X 0 3 51, fi
MEGA-X #4835 Y1415 51, i AH IR 56 5 1 B 90 )
KB — B IR pb2-1ub2-TTS-LSU W T i B Pf
L MAREBE RR WEREEER, R AR
BT RIST . B RAEIR N 1 000, ff 2 Fi i 432
AL, 5B 53 BT 0 R RN TR R R0 TR AR T 91 (] 5
K99 L I, SEHIE K WS-1 il WS-191 R —
S HY) R iR I R etk 5 B S A — 2
R IE DS Epicoccum latusicollum FE248 —3FY,
JIE 53 B T JE T B OK F1 BB .
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