2= 2016, 18(5): 612-618

Chinese Journal of Pesticide Science http://www.nyxxb.com.cn
R - DOI: 10.16801/j.issn.1008-7303.2016.0086

S EN TP RHERSSSMERRARKITMA
LA, Ak E AR UL B %, BuA, JER

(BB RNEL BT BTEARHE AT BOARR A, ARV E AR ™ iU 224 AR PR S8 %, I 650205)

6 E: 23T RTYS2LRGY oM aE, FEATEREREFRNT 3 2dxfinTia
Kfedu A a9 #em, BEAT TP % 280888 W k6 EBIBERBANGHATT 145, HF0lB LHR-
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Abstract: In order to study the effect of paclobutrazol on Solanum melongena, and investigate the
residue behavior and the dietary intake risk of paclobutrazol in Solanum melongena, the residual trial of
paclobutrazol in Solanum melongena was carried. A new method was developed to determine the
residue of paclobutrazol in Solanum melongena and the influence of paclobutrazol on the yield and
quality of Solanum melongena was detected. The acute risk assessment of paclobutrazol in Solanum
melongena to different population was conducted. The samples were extracted with acetic acid-
acetonitrile and determined by UPLC-MS/MS. The calibration curve showed good linear relationship in
the concentration of 0.02-5.0 mg/L. The limit of detection (LOD) and the limit of quantification (LOQ)
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were respectively 0.005 and 0.02 mg/kg. The recoveries ranged from 88% to 92%, and the relative
standard deviation (RSD) was from 5.1% to 6.9%. The results indicated that the dissipation of

paclobutrazol in Solanum melongena fitted to the first order kinetics with the half-live of 1.45 days and

the highest residue of paclobutrazol in Solanum melongena was 0.02 mg/kg at the harvest period. The

results also demonstrated that the application of paclobutrazol decreased the plant height, and increased

the yield and content of vitamin C, soluble sugar and flavonoid. The recommended dosage of

paclobutrazol applied to Solanum melongena was 12 a.i. g/hm? and applied twice. The national

estimated short-term intake (NESTI)of paclobutrazol residue in Solanum melongena for different

population was 0.70-1.9 pg/kg bw, the percentage of ARfD was 0.07%-1.9%, and both results were

within an acceptable limits, which indicated the low risk of paclobutrazol in Solanum melongena.

Keywords: paclobutrazol; Solanum melongena; residue; dissipation dynamic; risk assessment
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Scheme 1 Structure of paclobutrazol

2 SMEAE TR I ) BT E Y AR KR (B AN
) D (BADE) R e, s, W
BARIAE FHR SERAEAR, 5 [ MK B 2
AL LA IR KANF . SEE H AT A Ser e
EPPE A, R VR AR R AR A
HATWCE . HAS . ORISR 8 1 2 RMeAE K
R B AR BRHURE S 22 R AR A R K
FREAE (MRL)®.  EAR 2 ROAE rp [ (1 510 AE Y
AEFEHESE, D) BRI E FAR 5% 5 Kok i
PR, (EHSChRR WA I W i Bt R W], 22
WRAE o [ B SRR TR, JE R AR R
e WTTUREL, 2 R A P AT A
VIR, =AM, WA EER,
B AR TERE DU R S T T BL0.02%
(22 RO AL BEAN TR A T I ST AR 3 0t A0 A S0 it

BRSO W, ) SRS it P 164 7= A F Sl 2180

HRT, 2 20mesk B Rl g v £ 2 A S A
WL (GC) AAH G- FR RS % (GC-MS/MS)
T RO 6 393 (HPLC),  JLAE R i Al (3245 55 50
) B B T A A A DG HRAE S Y, H R LA
AR AT S R . Ak, AT
FUEENL T 0T 2 R0 1D v AR - HR R R
i (UPLC-MS/MS) B4 #r ik, FEIET A
FTE R BRI 7T T 2 RO AE T I B A 5k B
5HMRENES, W 7 2 300 K B T A KR
JRE R, R RR 4 i B 4 R AT TR R R AR
KrvEAl, DU 2 8 e i 7 A 3 . R
S0 B MRL bRk 1) B2 A AR IR

1 #MR5EEE

1.1 E5HF

1290 7 & 0B E i A (& E Agilent 2 7));
ZORBAX RRHD 14+ (2.1 mm x 50 mm, 1.8 pm)
(E[E Agilent A 5]); API 4000 = 5 U B AT 5 4%
(Z2E AB Sciex A H]); XUEJEF R HIEE T PF6
A3 b A A BR A R K-360 - HBTILIK
JEBA (ifi - BUCHI A H]); imhedRy & (£ H
Thermo Scientific A#]); TGL-15B =& & X &0
ML (b Z R ).

Z WM (paclobutrazol) FrdE i (H E H R JE R
AT, 100 pg/mL); 15% 22 2GMeml i@ #5575 (VU
G2 AR R A ) NH, (IEARRER A 3E)
FACIEEL (50 pm, EDd SR AR 4K
(BUMNEERGIG SRR CIE AR R (i al, Hofh
RN o B4l



614

2

1 Vol. 18

Ay,
¥

1.2 HEREIZIT

I T 2014 FAE LA & A BT, il
FIN 15% Z3MenigrEm 7. S CR 2% H
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Fig. 1 Chromatograms of S. melongena sample blank (a) and the spiked 0.02 mg/kg paclobutrazol standard (b)
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Fig. 2 Decline curves of paclobutrazol in S. melongena
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2R, AT 2 R AR B 0 0.02 mg/kg, DA
HRURS 18 g/hm? Z 25 3 IR, T H Ik
RN 0.045 mg/kg, 7% 1A (STMR) A 0.02
mg/kg: TEFE R4 48 d (24 2 ¥X) 8% 38 d (Jifi
25 3 1K) H TR 2 R R B N 0.02 mg/kg,
STMR 9 0.02 mg/kg; FERIREZ 62 d (2 2 1K)
B{ 52 d (Btzh 3 1K) A B 2 8MEER B A STMR
W4 0.02 mg/kg.
2.4 SXMEITHT A KA SRR

1 AT (EAE TR it 2 2w, &5
IR LG, AT ARG AR AR, (AR AR AR A,
WEER SN FEE. FN, o a8eemnT

1) Voo FIVEVERERISEEN & & . Hrd, JZiiE>
B 12 g/hm? Wi 3 VKB Ve & &=,
12.3 mg/100 g, R AZIKE FHij 2 ik, H
#H5 CK AERWEE, SARLERE Ve &5
B2 12 g/hm® FIEBE 2 K A7 AR & &2
i, 5 CK 2Rk, HS0s s EEa
BEER 2RO E A A R
AR, B 18 g/hm? IS A EE 2 YRAT i 35 42 w2

SEA, HidHEE CK WERARE;: 5
Ab, 2 R b 3 AT R S B S A TR R SR Y =
5 CK Mtk Z R EE, (H&AIK 2 ETEE
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Table 1 Effect of paclobutrazol with different concentrations and times on the yield and quality of S. melongena

it 24 7 B .4 . = = o ; = =
Hishi R Lo WE M ARER Ve sE AT M4 S R
(€ R %)) 2R . .
Dosage, a.i Times Plant Stem Plot V¢ content/ Soluble sugar Crude protein Flavonoid
, ad. i . . .
/ (g/ghmz) height/cm diameter/mm  yield/kg (mg/100 g) content/(g/kg) content/(mg/kg) content/%
CK - 136 aA 192 fE 116 cDE 8.3eD 160.1 dD 8.44 abA 0.005 3 bB
6 2 110 bB 22.7dBC 121cC 9.2dC 173.4 cC 9.06 aA 0.013 aAB
3 97 dCD 23.5¢B 127 bBC 8.7 deCD 168.5 cCD 8.79 abA 0.014 aA
12 2 95 deD 25.7 aA 139 aA 12.1 abA 190.1 aA 8.99 aA 0.013 aAB
3 90 eD 25.1 bA 132 bAB 12.3 aA 187.6 aAB 9.12 aA 0.015 aA
18 2 110 bB 20.2eD 120 cCD 11.6 bAB 188.2 aAB 8.36 bA 0.011 aAB
3 104 cBC 22.6 dC 108 dE 10.9 cB 179.9 bB 9.01 aA 0.010 abAB

e /R EERGE (LSD) M HURHET 2 B LLEL, R FESEEE ARG FREFRORTE 0.05 KV BB ZR (P < 0.05), ARKETFRERIRE

0.01 JKF LHZER (P < 0.01).

Note: Values followed by different lowercase letters within a column are significantly different at P < 0.05, and values followed by different capital

letters are significantly different at P < 0.01 by LSD.

GEA 2.3 TTHIBR BE 45 SR B R ) R 45
R WRIER T RILEIAE FH 2 80m, SR A R8Ok
g3 12 g/hm? BTl 2 XEBCONEIE ML) )7
Ko ZET, MU RFRSHTIE, &
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CAE T HBR
25 RAMEERENXEITM

W E RN RARE TS AR, T
DATF AN NHE R I B B R 5, M0 XU 15
BUHEATVEAL . ABRITH,  dE ik R R T A Ab
B B B B K AE 0.045 mg/kg, i T EANE
R E WHO (7 A 41 470) S04 1 4% 1] 1~ 2
18 268 g™, Z M) ARFD H %1 2011 4F Rk %
BisE i 0.1 mg/(kg bw-d)?. 453 (£ 2) X i
T 22 R B B R T 2 N I R TR AR
RHEEN0.70~1.9 pg/(kg bw-d), HIRAF AFEH)
WHEREER, LE (S 6 %) MERERTH

B NHE, (HEREAR, 5SS % FE ARD
K1 0.70%~1.9%, ZAKT 100%, Bt Sk XEIR
I, T B2 Tk B 56 3R A5 1) 22 ROk B /K1 2
AR T 0 T o 2 RO B AE — NN L
LAFR

H1 T A B 70 B AR R T AR R X — 4
—H R RIS R, EREE LA AL, B,
ARG T K RN, AHIE T AE v 52 B S A AT
RS Pk S > FH ) 3 v Bk P P A A B o ) e
KykE s, HiT i E H AT — S m g f s o
&, TR HBEANE RS BRI R &
a5 e 5 PR Al TR (GEMS/Food) $24HE FK £
% (large portion consumed) F(f 1501124, S
JERISEbR T Be A P 2 7, IRKREE B
(=P N N O TR R e T =T |
BT AT B0 001 v 22 R B B ) S A XU
AR, PR dpe VPl 25 SRR AR T RE M
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Table 2 Short-term dietary intake and acute risk assessment of paclobutrazol residue in S. melongena for different population

GERE Age PRI Sex PR S PN I E KA B & HRMSERRESLYS  ZAERR
Body weight/kg LP/[g/(kg bw-d)] NESTI/[pg/(kg bw-d)] ARfD/% SM/(mg/kg)

2~3 5 Male 13.2 13.79 1.9 1.9 2.4
4 Female 12.3 13.79 1.9 1.9 2.4

46 % Male 16.8 13.79 1.9 1.9 24
4 Female 16.2 13.79 1.9 1.9 2.4

7~10 5 Male 229 7.27 0.98 0.98 4.6
4 Female 21.7 7.27 0.98 0.98 4.6

11~13 % Male 34.1 7.27 0.98 0.98 4.6
4 Female 34.0 7.27 0.98 0.98 4.6

14~17 % Male 46.7 7.27 0.84 0.84 53
4 Female 452 7.27 0.86 0.86 5.2

18~29 5 Male 58.4 7.27 0.74 0.74 6.1
% Female 52.1 7.27 0.79 0.79 5.7

30~44 % Male 64.9 7.27 0.70 0.70 6.4
4 Female 55.7 7.27 0.76 0.76 5.9

45~59 % Male 63.1 7.27 0.71 0.71 6.3
4 Female 57.0 7.27 0.75 0.75 6.0

60~69 5 Male 61.5 7.27 0.72 0.72 6.3
% Female 543 7.27 0.77 0.77 58

>70 % Male 58.5 7.27 0.74 0.74 6.1
4 Female 51.0 7.27 0.80 0.80 5.6

3 i T, Ve 2 O AE i T oA B A, e

AW S ST ORI T 2 A e TR B
UPLC-MS/MS 4377k, ik aEmE R, R
RO v, TR B R A R I R B AR 25 B BR A
v 2K

Z M MEALE ST T RS RF A — B )1
TR, BN 1.45d, BT 5B R4k
RIS s R, 75 5 RO T 2 205k
B &N 0.02 mg/kg, FREARRIK.

TE T #1146 18t % 2k, AT 2R 10 A
Ry AL REMEENAER, DRSS 12
g/hm? Wit 2 ¥k, xR, nIAR R EE G, mE
% RS, AT Ve e TR A 2R
B s P, HEASETUAHE, U
A 00 1 R R AR & BN 2 2, AT RAER
Fib - B B R O T, S PR it R AR 5
N 12 g/hm? WIFERAIER 2 Wk, 24 TRIBE 10 d LA
Fo

Hili - 22 2 R B A R ) I i 2 R B
SPEXBSIIRAC, ErHEZIEE N .

DA b g8 S mT R il i 2 Ak A AR R A

MRL {H, JN5RXT 22 2Bk B 1) M 3 (1 B AR T i
A o
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