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Influence of DBP/DEHP Pollution in Soil on Vegetable Quality
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Abstract: A field experiment was conducted to investigate effects of DBP and DEHP on quality of tomato, water spinach and carrot
grown in DBP and DEHP — contaminated soil. The results showed that when the soils were receiving the mixture of DBP and DEHP
at rate of 20 mg + kg ™' and 200 mg * kg=' (1: 1 m/ m), the vitamin C contents decreased by 8. 53% and 23. 86% in tomato fruit,
and 4. 77% and 24. 62% in water spinach shoot, respectively, as compared with control. However, the soluble sugar content in
tomato fruit increased by 32. 11% and 42. 95% , respectively, while acidity decreased by 0. 58% and 20. 66% , respectively. The
total carodenoid content in carrot root increased 6. 19% and 6. 97% , respectively. The results indicated that the pollution of soil by
DBP and DEHP did influence the quality of crops. It might be attributed to disturbing effect on plant metabolism rather than the toxic
effect on plant growth. Both of DBP and DEHP were detected in tomato, water spinach and carrot and DBP contents were relatively
high in the aboveground parts of plants, but DEHP contents were very low, revealing that DBP was readily to be untaken by the
plants, but DEHP was not.
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Table 1 DBP/DEHP concentration fortified in the test plots

W /mg - kg™ T+

HER AW CK KT @Ak
DBP AR 4.49 4.49 4.49
Jita o 0 10 100
DEHP ARG 4.43 4.43 4.43
Jita i 0 10 100
S g 8. 92 28.92 208. 92
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Figure 1 Influence of DBP/DEHP on vitamin C contents in tomato

fruits and water spinach shoots
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Table 2 Influence of DBP/DEHP on soluble sugar contents and

titrated acidity of tomato fruit

it H Ab FHH (AR
ATV /% CK 0. 164h* 0. 045
20 mg * kg™! 0.203a 0. 042
200 mg * kg~ 0.222a 0.038
AL RE TR / % CK 0.918a 0.115
20 mg - kg™! 0. 892a 0. 136
200 mg * kg 0. 684b 0.163
B2 L CK 0. 179h 0. 045
20 mg * kg™! 0.232b 0. 062
200 mg * kg™' 0.352a 0.133

s [ A2 — SR R B R 22 57 B (P <0.05)

kg™ 11 200 mg - kg' REF, F AR A ERE
By BRI 32. 11% F1 42.95% , T 5E BR FE 43 3
FEAIK 0. 58% 1 20. 66% , FiR EL 4y A4 33. 07% F
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Figure 2 Influence of DBP/DEHP on total carotenoid contents in

carrot roots

2.4 B3R DBP/DEHP B B E

FFAAHETEI E T LRSS R 52 25 R R
' DBP/DEHP [95% f8 i 45 5 R, JLRhEE S DBP
F1 DEHP 5% £ 2 08 B - 598 v I 28 Ay 38 Jon g 38 Jon
(2 3) o PRA A 4 < A P 0 e} T S 7 5 P A
3%, DBP I DEHP A JE & &8, 2r 5k 4.49 #
4.43 mg - kg~' 1, PIHTEXTIE 8 EA KBRS T
Wi ) DBP Al DEHP 5% B o N3 3 AT LLE H, 2
DBP #1 DEHP Jifi fin#f &y 20 #1200 mg - kg~' LM},
EXTHAR L, gESE 25 b DBP Fl DEHP 5% i it &5 A
WERN, TSRS DBP SR B W,
DEHP /A i 2, % MR DEHP & 25 3 hinii
DBP ¥4I, B LIEH, A AESE 5% E
) DBP FI DEHP AH X & AN, 2 3 28 A 3 i SR 5
T DBP 5% B A, I DEHP 5% 83 A%, Hi g b
HH DEHP 5% B 45, 1 DBP % B = 51K

3 g

1 T BRRR IR AL S W) 2 T, HAE PRI 1Y



4 F+ #. 13Erh DBP/DEHP 15 L] TLFH 55 32 5 R B9 520

2004 42 H

&3 LM P AR EA DBP/DEHP &8
Table 3 DBP/DEHP contents in different parts of vegetables grown
in soil spiked with DBP/DEHP

Qb DEHP DBP
L7 . - -

/mg * keg™' /mg - kg™ SD /mg + kg™"  SD
K MW CK 11.95¢ 1.52 18.49h  2.99
20 16.51b 2.96 22.01b  2.26
200 22.92a 2.84 30.60a  2.70
20t CK 8.15b 3.23 21.59b  3.40
20 9.98ab 0.61  26.50ab 4.96
200 11.95a 1.37 30.41a  4.65
AW CK 4.72b 1.75 15.15b  2.95
20 6. 49ab 0.87 19.52ab  5.84
200 7.51a 1.10 22.12a  2.48
20t CK 7.25b 1.17 12.79b  2.39
20 9. 08ah 0.77 14.80b  1.46
200 9.36a 1.55 20.06a 1.48
R CK 5. 86a 2.52 13.21b  2.61
20 6.51a 2.26 17.26ab  3.04
200 8. 40a 0.84 21.56a  3.21
N R CK 14.76h 1.31 4.54b  1.16
20 18. 49b 3.07 6.74ab  2.21
200 24. 62a 4.13 8.09a  1.09
i CK 5. 53¢ 1.81 8.38a  1.45
20 11.83b 1.21 9.43a  1.78
200 16.52a 2.74 11.20a  2.67

I [/ — A — SR R PR R 22 R B (P <0.05)
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B NEEEOAR S, HXOPTRI (LK 4), X
JUIL i A8 A3 19 28 b S5 A 114 9 DBP =% DEHP 5% 4
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F R 2 5 A e
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Table 4 Correlation of DBP/DEHP concentrations in vegetables and the quality indices

e =
e Hehr it Salll G
DEHP DBP DEHP DBP DEHP DBP
A i -0.56 -0.64" -0.41 -0.72"" -0.54 -0.62"
CIRNER 0. 69" 0.44 0.75°" 0.78 " 0.50 0.57
A R PR -0.55 -0.42 -0.61° —0.74"" -0.34 -0.61°
WEIR L 0.64" 0. 45 0.77* 0.82°" 0.47 0.61"
i A ER -0.58 -0.47 -0.22 -0.72""
Uiz M MR 0. 64" 0.65" 0.70"* 0.28
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