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Abstract

The catalytic removal function and mechanism of ultrasonic treatment coupling with TiO, on
pyrethroid pesticides in apple juice were investigated, the main quality change of apple juice and
mechanism of catalytic removal were researched. The response surface method was applied to optimize the
process parameters and the results were as follows: the TiO, amount was 0.5 g/L, the ultrasonic power
was 416 W, the treatment time was 18 min, the ultrasonic temperature was 37°C. Under this condition,
the removal rate would reach to 62.17% . The main chemical and physical indexes of apple juice

processed by ultrasonic treatment coupling with TiO, have no significant change, all accord with the

export standards of apple juice.
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Tab.1 Code and level of independent variable
GEN
TR
TiO, W E «, /g L~ IR 6, /W i 6] %/ min R x,/C
-1 0.4 350 10 20
0 0.5 420 20 30
1 0.6 490 30 40
x2 EEEBRFTESN
Tab.2 Anove for response surface quadratic model
P 3 05 B i ¥75 FAg P.>F
8] 73.63 14 5.26 5.34 0.0017
2% 48, 35 11.91 10 1.19 2.53 0. 1921
iR 1.88 4 0.47
syl 87.43 28
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Tab.3 Test of significance for regression coefficients
A ¥ £ B b 15 22 95% BEAE TR 95% &EA5 KR F{E P>l
H R 61.935 1 0. 683 93. 820 96. 750
X, 1. 058 1 0.287 0. 443 1.672 13. 64 0.002 4
X, 1. 015 1 0.287 0. 400 1. 629 12.50 0.003 3
X, 0.277 1 0.287 -0.338 0. 891 0.94 0.3504
X, 0. 963 1 0.287 0. 348 1.577 11.29 0.004 7
X? -0.292 1 0.390 -1.127 0. 544 0.56 0. 466 6
X2 0. 002 1 0.390 -0.833 0. 838 4.088 x 10 ° 0.9950
X§ 0. 196 1 0.390 —-0. 640 1. 032 0.25 0.623 1
Xi —-0.555 1 0.390 -1.391 0.281 2.04 0.176 4
X, X, -0.964 1 0. 496 -2.028 0. 101 3.76 0.0720
X, X5 0.613 1 0. 496 —-0.452 1.677 1.52 0.2374
XX, -1.025 1 0. 496 -2.090 0.039 4.26 0.057 8
X, X, -1.901 1 0. 496 -2.966 -0.837 14. 68 0.001 8
X, X, —1.248 1 0. 496 -2.312 -0.184 6.32 0.024 8
X; X, -0.816 1 0. 496 —-1.880 0.249 2.70 0.1225
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Fig.2 Response surface analysis of the effects on the removal rate of pesticide residue
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Comparison of TiO, morphological changes before and after treated by ultrasonic

(b)

(e) bR

HA AR /9 AP, Mk 21 %0 4 25 1 i 4L 2 Br
(i R
2.5 EFEK-TiO, &I ER T REF M7
e IR0 A5 B0 B AR R SR T AT
P TiO, AEBR o W SR A iy Ab BRI Y AT 1R
W2 W& i IR DR E SF B AR AR, AR A
PATIE 3 U, B ME 247 05 22 40 B, 5 R DL
x4,
A Ml LU R - Tio, Ab B SR
T AT [ W OB R B RO RERE
SR NS R BR B AT W] B R 5 B R (E A
NS SRR ER RS e i R ROR PSS 7] 8

F4 BEE-TIO, REMERTRENZNE
Tab.4 Effect of ultrasonic treatment coupling with TiO, on the quality of apple juice

CK Ab 3
EL0 CK1 CK2 CK3 VIS Lb B 2 Ab B3 .

FHIE T {E

A R Y& R % 11 11 11 11 11 11 11 114
BB ERE /g (100 mL) ! 8. 746 9. 130 8. 821 9. 130 8. 897 8.974 8. 899 A 9.000 **
% 0 ST Rk B /- (100 mL) ~! 1.574 1.534 1. 624 1. 624 1. 634 1.544 1.577 1.601*
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