5 7 Vol. 5 No. 7
2014 7 Journal of Food Safety and Quality Jul., 2014

Kicth, & &, 3N &, BEd, % ¥ £4E
( , 100083)

W E: HW Vibi SD 30 d

B
3

50 mg/kg BW, &it 125 mg/kg BW,

KB ; ;

Sub-chronic toxicity studies on bordeaux mixture affected by copper sulfate

ZHANG Yi-Nan, LI Xue, SUN Lu, GENG Jian-Nan, MIAO Jing, CHE Hui-Lian"

(Food Science and Nutrition Engineering, China Agricultural University, Beijing 100083, China)

ABSTRACT: Objective To evaluate the sub-chronic toxicity of bordeaux mixture and study copper sulfate’s
impact on bordeaux mixture’s sub-chronic toxicity. Methods SD rats were fed with bordeaux mixture and
copper sulfate for 30 d, respectively. The physiological conditions of rats were observed, body weight and food
intake were record, and hematological, biochemical parameters and organ pathology were tested. Results
Rats grew well, and physiological conditions were normal. The indicators compared with the control group
showed no abnormalities. Therefore bordeaux mixture and copper sulfate had no significant sub-chronic
toxicity. The observed maximal non-effect dosage of bordeaux mixture was over 50 mg/kg BW and bordeaux
mixture was secure as a pesticide. Conclusion The observed maximal non- effect dosage of copper sulfate,
the main component of bordeaux mixture is over 125 mg/kg BW and copper sulfate has no adverse effects on
bordeaux mixture’s sub-chronic toxicity.
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Table 1 Body weight, food intake and food utilization from rats consuming bordeaux mixture and copper sulfate

g g g g £ g %
CK 110.1£9.1 159.5+10.8 182.6+12.8 206.4+12.1 32431 707+15 4.4+4.4
L 113.6+8.9 167.0£14.2 189.3+16.3 187.4+11.5 6115 6531 9.4+23
M 111.5+8.0 160.9+10.4 187.448.9 190.4+£10.6 59421 678+1 8.7+3.1
114.4+10.8 159.0£10.9 182.0+12.4 192.4+16.1 74451 679+12 10.8+7.5
L 112.6£9.4 161.2+12.8 186.5+13.8 189.1£15.7 7011 668+32 10.5+1.7
M 112.5%5.5 160.0£10.5 178.5+11.1 186.4+13.7 68+11 669+10 10.2£1.7
H 108.2+7.6 158.9+10.0 178.2+12.7 182.8£10.0 64£12 68014 9.4+1.8
CK 319.6£9.6 342.3+13.0 361.8+15.3 347.9+28.7 130£10 65615 19.8+1.5
L 320.8+14.0 344.5+17.6 365.3+21.8 378.3+23.5 109£12  643+2 17£1.8
M 325.3£9.0 346.9+11.7 365.0£17.0 381.9+18.5 10713 6401 16.8+2
325.2+18.7 345.7+21.4 364.7+25.0 378.9+26.0 1038 6419 16.1£1.3
L 316.4+11.4 341.6+13.4 364.6+16.2 375.1£17.9 109+12  642+1 16.9+1.8
M 328.4+13.9 352.2+14.7 368.6+11.1 381.1+21.4 11212 64041 17.541.9

H 315.7£18.9 348.3+24.7 369.7£29.1 371.9+51.8 112+11 652+1 17.2+1.7
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Table 2 Hematological parameters from rats consuming bordeaux mixture and copper sulfate

(x10"/L) (g/L) (x10°/L) % % %

CK 7.2+0.8 144+9 7.7+1.8 38.949.7 50.1+8 7.6+1.5
7.7+0.5 1446 7£2.1 44.01+£7.67 45.13+6.74 9.86+2.02

7.6+0.7 13411 7£1.9 44.43+6.33 46.93+6.23 6.99+1.02

7.8£0.7 13615 7£1.9 42.29+4.61 50.13+4.37 5.78+1.73

7.241.5 133428 6.3+2.2 47.45+8.06 41.6+8.95 6.87+3.31

7.5+0.6 14448 6.24+2.4 44.949.6 42.8+8 9.5+2.8

6.9+0.9 140+19 7.9+1.9 36.748.5 52.4+7.6 8.243

CK 6.8+0.4 144+7 4.1+12 35.6%6 51.1+3.7 12.8+5.1
6.9+0.6 144+10 4.1+1.3 36.9£9.7 51.5£9.6 10.1£2.3

7.4£0.7 152+14 5.5%1.5 33.6+5.7 56.5+7.4 8.8+6.1

7.240.7 147£16 6.1£2.4 29.5+6.1 61.2£6.6 8.9+£3.7

7.5+0.4 157+7 7£3.4 26.6+4.7 64.7+6.6 6.5+1.4

7.1£0.7 149+14 6.7+2 28.4£7.5 63+8.5 7.443

7.4+0.7 147+14 6+1.6 30.5+7.4 61.2+7.7 6.4+1.9

£ 3 FRRERFIEIER R LA IR hR AR 25 R

Table 3 Hematological bio-chemical parameters from rats consuming bordeaux mixture and copper sulfate
ALTZ ASTZ TP ALB ALP GLUZ BUN CREA TG
U/L U/L g/L g/L U/L mmol/L mmol/L pmol/L mmol/L
CK 297453  197£27 712447  38.4+2.4 129420 4.83£1.4 8.83+1.31 80.44+5.25 0.62+0.41
L 28.4+52  204+£42  73.9+63  40.3+3.7 124431 6.04£2.53 10.62+3.64 88.9£11.09 0.56+0.22
M 35.9+15.1 214486 74.3%5.1  40.4+2.3 147+38 5.66x1.85 10.81£3.55 90.24£9.46  0.4+0.1
H 372123 21670  73.3%3.9 40+2 137£57 4.6+2.79  10.05+2.4 87.26=10.1 0.66+0.43
L 36.4+7.7 183£34 722467  39.3+3.4 12724 6.7+3.58 10.19+1.78 81.48+6.97 0.56+0.29
M 29.1£3.9  189+£28  73£5.1 39.542.5 140+43 5.86+22  9.46+£2.23 82.9+10.47 0.63x0.28
H 37.9£10.6 186+22  75+6.9  40.7+3.9 136+33 4.73£1.57 10.34£2.94 86.56x7.44  0.65+0.4
CK 73.9+85.9 299£122 61.8+3.5  30.3%2.1  117.4+23.3 8.45£1.98 10.74£3.02 76.23£5.27 0.35+0.13
L 41763  237+33  62.845.4 32422  130.1+30.1 6.42+£2.42 9.66£1.52 77.71%9.33  0.3+0.13
M 56.4+39.5 22462 64.7+42  32.842.4  1154+142  8.7+2.07 10.15£1.71 76.89£9.77  0.35+0.09
H 422485 219428 67+4 334433 1262+19.3  6.23£1.55 10.3¥2.39 80.85+9.14  0.3+0.08
L 453+9.6  233+43 672447  34.5+2.7  115.1%142  6.54£1.53 10.57£2.17 91.79+5.41 0.35+0.15
M 4124102 213447  66.7£5.6  35.5+3.1  133.3£29.6 6.12+2.75 10.52+2.1 87.67+10.5 0.43+0.33
H 33.144.4  200£41 762459  41.4+39  141.3+429 6.76£3.22 9.38+1.85 86.64+£8.69  0.74+0.53
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Table 4 Ratio of organ weight to body weight from rats(female rats)consuming bordeaux mixture and copper sulfate

CK

4.00%=0.49%
3.08%=0.13%
3.14%+0.13%
3.13%=+0.15%
3.88%+0.88%
3.50%+0.40%

3.28%+0.36%

0.34%+0.04%
0.25%+0.04%
0.27%+0.05%
0.25%+0.04%
0.25%+0.05%
0.30%+0.05%

0.27%+0.04%

0.85%=0.07%
0.73%=0.06%
0.77%=0.08%
0.76%+0.04%
0.85%+0.07%
0.82%+0.09%

0.81%=0.10%

0.85%+0.07%
0.73%+0.06%
0.77%+0.08%
0.76%=0.04%
0.08%+0.02%
0.08%+0.01%

0.08%+0.01%
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Table 5 Ratio of organ weight to body weight from rats(male rats)consuming bordeaux mixture and copper sulfate

CK

2.70%+0.55%
2.53%+0.31%
3.09%+0.51%
2.95%+0.43%
2.58%+0.42%
2.36%+0.23%

2.58%=0.28%

0.30%=+0.12%
0.22%+0.02%
0.21%+0.03%
0.22%=0.02%
0.20%+0.04%
0.21%+0.04%

0.22%+0.04%

0.81%=0.11%
0.72%+0.16%
0.75%+0.06%
0.75%+0.06%
0.74%%0.07%
0.70%+0.13%

0.71%+0.02%

0.81%+0.11%
0.72%=0.16%
0.75%=0.06%
0.75%=0.06%
0.87%+0.07%
0.81%+0.28%

0.85%=0.18%
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