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Residue of Harmful Heavy Metals in Swine Tissue and Feedstuff

T.H. Che, G.S. Chung, S.W. Son, J.M. Park and K.S. Park
Veterinary Research Institute, Rural Development Administration, Anyang, Korea

ABSTRACT-The study was to investigate the residue of the harmful heavy metals in the random
samples of feed from piggery, formula feeed for swine and ingredient feed from feed mill and ana-
lyzed for Cd, Pb and As by using Atomic Absorption Spectrophotometer and Inductively Coupled
Argon Plasmas.

Mean concentrations of Cd, Pb and As (ppm) were, for feed from piggery 1.08-0.85, 5.34-4.29 and
4.30-2.37, for formula feed from feed mill, 0.90-0.51, 5.84-5.25 and 2.41-0.84, and for ingredient
feed from feed mill, 0.35-0.38, 4.38-4.94 and 2.66-1.12, respectively.

1t showed the highest amount of Cd, Pb and As in kidney and liver than in the other organs, and
the lowest amount in the muscle.
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Table 1-1. Analytical Condition of Flame Atomic Ab-
sorption Spectrophotometry

Condition « Elements
Cd Pb
Wave length(nm) 228.8 283.3
Lamp current (mA) 3 10
Band pass (non) 1 1
Maximum range {(ug/m)) 2 15

Table 1-2. Analytical Condition of ICAPs

. Element
Condition
As
Wave length (nm) 228.3
Generator forward power (KW) 1.2
Reflected power (W) <5
Coolant flow rate (//min) 10
Sample flow rate (//min) 0.85
PMT volt (KV) 1.0
Peristaltic pump rate (m//min) 1.8

sample 25-50g into porcelain crucible

Dry in oven at 110°C for 1hr.
10 m! Alcohol
Charring on a hot plate

|

Ashing for 6 hrs. 500°C in muffle furnace until light
gray ash results

Cooling

25 mi-1IN HC1
Warm and dissolving the ash in water bath

] add 1IN HCI

50 m! volumetric flask

J

Quantitative Analysis

Fig. 1. Quantitative Analysis Method of Harmful
Heavy Metals in Feedstuff.

Sample 8-15g into porcelain c-ucible
J 5 m] HNO; a few drops of H,0,
Charring on a hot plate

Ashing for 6 hrs. 500°C in muffle furnace
Cooling
J a few drops of HNO3: Hy04(1:1 V/V)
Ashing for 30 min. at 500°C

' IN HCl

Dissolving the ash

10 m! volumetric flask

Quantitative Analysis

Fig. 2. Quantitative Analysis Method of Harmful
Heavy Metals in Swine Tissue.
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Table 2. Residues of Harmful Heavy Metals in Feedstuff for Swine
Feedstuff No. of sample Metals (ppm)
Cadmium Lead Arsenic?
Feed from piggery 43 1.08 + 0.850 5.34 +4.29 4.30 £2.37
(0.18-3.02) (2.22-16.45) (1.90-12.91)
Formula feed 37 0.90 + 0.51 5.84 £5.25 241 +0.84
for swine 0.10-2.01) (0.12-19.93) (0.84-6.54)
Ingredient feed 0.35 + 0.38 4.38 +4.94 2.66 £ 1.12
232 (ND-1.94) (ND-21.70) (1.05-6.43)
a: as AS,0;. b: All values are mean + standard deviation.
¢: Values in parentheses indicate minimum to maximum.
ND: Not Detected.
Table 3. Residues of Harmful Heavy Metals in Ingredient Feed
. Metals (ppm)
Ingredient feed No. of sample . .
Cadmium Lead Arsenic?
Corn 43 0.04 + 0.09° 3.26 + 5.62 1.80 £ 0.80
(ND -0.44) (ND -18.51) (0.83-3.78)
Fishmeal 53 0.79 £ 0.82 4.88 +4.80 2.78 £ 0.95)
(0.10-1.94) (0.46-21.70) (1.41-4.76)
Soybean meal 24 0.25 £ 0.05 4.00 £ 6.07 2.32+0.34
(0.11-0.34) (1.16-20.73) (1.46-3.11)
Wheatmeal 18 0.12 £ 0.08 3.27+3.95 1.42 £ 0.73
(ND -0.29) (ND -9.13) (0.96-2.49)
Wheat bran 37 0.32 +0.11 4.50 + 3.43 3.31+0.85
(0.08-0.59) (1.31-13.60) (1.90-5.33)
Rapeseed oil meal 16 0.38 £ 0.17 3.29 + 3.84 3.33+0.69
(0.17-0.70) (0.69-12.18) (2.12-6.01)
Barley 17 0.11£0.04 2.45+2.82 1.96 + 0.48
(0.05-0.17) (0.11-9.06) (1.18-2.68)
Meat and bone 24 0.25 + 0.22 5.06 + 4.58 2.96 + 1.65
meal etc.? (0.02-0.69) (1.21-14.4) (1.05-6.43)

a:as AS;03. b: All values are mean + standard deviation.
¢: Values in parentheses indicate minimum to maximum.
d: include perilla oil meal and indian millet.
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Table 4. Residues of Harmful Heavy Metals in Swine Tissue

T.H. Cho, G.S. Chung, S.W. Son, J M. Park and K.S. Park

Tissue No. of saniple . Metals (ppm) )
Cadmium Lead Arsenic®
Muscle 22 0.0916 + 0.0262% 0.1649 x 0.0201 1.1557 + 1.1296
(0.0518-0.1441) (ND -0.1459) (0.2200-2.0028)
Kidney 22 1.7826 + 1.8549 1.7827 + 0.2009 2.3319 £ 5.1281
(0.2548-6.0664) (ND -7.3041) (0.1376-24.6276)
Spleen 22 0.1194 + 0.0971 1.2227 + 1.2997 1.2744 + 1.4393
(0.0456 - 0.4095) (ND -4.1259) {ND -5.8275)
Liver 22 0.3706 + 0.3428 1.9106 + 2.9381 2.3334 + 4.0160
(0.0539~-1.2917) (ND -8.5429) (0.3463-19.8880)
Lung 22 0.1101 + 0.1840 0.7581 + 1.0265 1.5334 + 4.8767
(ND -0.8800) (ND -4.7766) (ND -12.9284)
Heart 22 0.0506 + 0.0693 N.D 2.0756 £ 2.7144
(ND -0.2058) (ND -11.4183)

a:as AS5;03. b:All values are mean + standard deviation.

¢: Values in parentheses indicate minimum to maximum.
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