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Effects of cadmium and zinc pollution on the
nutritional quality of non-heading Chinese cabbage

XIE Jian-zhi* % LI Bo-wen's LIU Shu-ging'
(1 College of Resources and Environment Hebei Agricultural University, Baoding 071001, China;
2 School of Environmental Science and Technology, Tianjin University, Tianjin 300072, China)

Abstract; Cinnamon Soil was used to study the effects of heavy metal cadmium and zinc contamination
on the nutritional quality of non-heading Chinese cabbage with pot culture. The results showed that
under single cadmium or zinc treatment the content of chlorophyll, reducing sugar and vitamin C grad-
ually decreased with the levels of cadmium or zinc added in soil. The content of crude protein dropped
when cadmium or zinc concentration was low and rose when it was high. The content of crude fibre
decreased with low concentration and increased with high concentration of zinc and it increased with
the levels of added cadmium. Under complex cadmium and zinc treatment, zinc cooperated with cad-
mium to improve the content of crude protein and reduce the content of chlorophyll, reducing sugar

and vitamin C. Zinc counteracted cadmium to affect the content of crude fibre.

Key words: cadmium; zinc; non-heading Chinese cabbage; complex pollution; nutritional quality

Cd.Zn ,
, , Cd.Zn . Cd.Zn
Cd Zn (e,
t, , (23] Pb.Cd.Zn
. (i Cd.Zn
, (4=7 Cd.Zn
(89 Cd.Zn
: 2004— 04— 28 s W E(1969—), B, &l 44, A4, Fmail xjianzhi@126. com

LT AuE B R AR KA TE (302340 42 03547017D)



1 :Cd.Zn 43
’ Cd\Zn
’ o 1 a
1 Tab. 1 The variety of the content of cabbage nutritional qual-
ity with cadmium treatment
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Tab. 2 The variety of the content of cabbage nutritional qual-
2.1 ad ity with zine treatment
N
Ve w(Zn) wileky ) )
(mg* ’71) (mg® y71)
( D / (me ke crude proteinreducing sugar crude fibre  chlorophyll /(me ke
Cd Ve 0 86. 36 149. 32 85. 88 14.74 45.61
Cd 100 97. 09 164. 51 88. 08 13.15 53.17
. Ve 300 78. 16 142. 58 80. 75 11.52 47.46
—0.9504 . —0.9782 . 600 77. 88 137.74  79.59 10.53  33.58
—0.9858 ", , cd 900 92. 23 112. 09 90. 04 9.95 30.45
1200 131. 62 106. 51 91. 50 8.58 28.45
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Tab. 3 The variety of the content of cabbage nutritional quality with cadmium and zine complex pollution
w(Cd w(Zn) w/(g"kgil) w(Ve)
/(mg°kg D/ (mg-kg crude protein reducing sugar crude fibre chlorophyll /(mg°kg
1 100 90. 82 84.17 166.31 14.99 48.95
300 78.50 88.67 146.40 11.90 52.98
600 72.86 85.46 153.49 10. 39 48.57
900 85.07 90. 35 123.32 11.22 43.55
1200 98.34 92.84 119.13 10. 45 45.15
5 100 74.45 76.95 134.59 11.10 47.90
300 75.86 87.62 193.59 10.50 44. 40
600 84.18 77.26 163.01 10.21 37.34
900 81.95 78.13 160.50 9.38 45. 84
1200 97.63 88.62 132.00 10.76 41.01
10 100 78.16 84.89 168. 68 11.30 38.13
300 81.24 80.28 184.58 9.87 40. 46
600 68.96 77.05 143.35 10. 80 45.17
900 79.02 79.67 138.02 10. 39 36. 68
1200 95.70 84.31 124.83 6.46 33.76
25 100 82.37 77.69 124.08 12.10 39. 66
300 89.57 87.69 145. 65 11.04 46.23
600 86. 88 79.54 126.31 11.58 36. 12
900 98.42 87.03 113.54 8.35 36.49
1200 128.36 81.59 113.65 8.89 33.70
50 100 113.21 80. 17 115.91 13.74 40. 49
300 89.78 74.84 143.35 11.69 45.78
600 87.84 78.56 120.05 10. 08 27.30
900 107.10 85.63 105.98 9.59 34.69
1200 96. 82 87.38 105.32 7.89 27.53
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Tab. 4 The correlation between the nutritional quality indicators of cabbage and heavy metal Cd and Zn complex pollution

dependent variable regression equation

1

correlation coefficient

Y =7.321 5+0.036 9X ¢4+ 0.001 45X7,

crude protein

Y=28.1555—0. 007 2X¢qt0. 000 45 X7,

crude fibre

Y=17.042 5-0.072 0 X¢q— 0.003 02Xz,

reducing suger
chloro phy 1l Y=1.2625—0.000 8Xcq— 0. 000 31 Xz,

Ve Y=49.0855-0.209 1 X¢g—0.007 36Xz,

%

p
0.660 1

0.4540
0.7486
%

.
0.717 3
0.7362

1) n:25, R().05:0.3889 R(] ()|:0. 496
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