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Abstract

In order to determine the levels of trace elements in livestock products surveys have been conducted

in Inchon area.
The samples were obtained from cattle organs, swine organs, chicken organs, eggs and milk.
The levels of nine harmful trace elements(As, Cd, Cr, Cu, Fe, Hg, Mn, Pb, Zn) and three trace ele-

ments(Ca, Co, Na) were determined by ICP spectrometry,

1. In the survey on 9 harmful metals with 20 cattle,‘ the highest level was 56.90ppm (Fe, liver) and the
lowest level was 0.10ppm (Cd, muscle).

2. In the survey on 9 harmful metals with 31 swine, the highest level was 169.71ppm(Fe, lung) and the
lowest level was 0.02ppm(Cd, heart).

3. In the survey on 9 harmful metals with 20 chickens, the highest level was 42.64ppm(Fe, liver) and
the lowest level was 0.00ppm(Hg, entire organs).

4. In‘the survey on 9 harmful metals with 23 eggs, the highest level was 26.08ppm(Fe, yolk) and the
lowest level was 0.00ppm(Hg, yolk and white).

5. In the survey on 9 harmful metals with 20 cases of milk, the highest level was 6.02ppm(Zn) and the
lowest level was 0.04ppm(Cd).

6. In cattle the mean concentrations were highest in seven elements and in milk the mean concentrations

were lowest in five elements,
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Table 1. The examination of various sample by sex and age

Species Breeds Tissues  No. of sample Sex Age(month) Weight(kg)
Cattle Holstein Muscle 20 Female 48—72 450—600
Liver 20 Female 4872 450—600
Kidney 20 Female 48—72 450—600
Swine Landrace Muscle 31 Female or male 5—12 90—100
Liver 31 Female or male 5—12 90—100
Kidney 31 Female or male 5—12 90—100
Heart 31 Female or male 5—12 90—100
Lung 31 Female or male 5—12 90—100
Chicken Hubbard Muscle 20 Male 2— 4 12-18
Liver 20 Male 2— 4 12-18
Kidney 20 Male 2— 4 12—-18
Egg Yolk 23
White 23
Milk Raw milk 20
Total 341

Table 2-1. Operating conditions of ICP for trace ele-

ments

Flush time 35sec
Integration time 10sec
Floward power 1200watts
Aluxiliary flow 2.5
Reflected power <5.0watts
Pump speed 800
Nebulizer flow 3.0
Coolant flow 4.0

Table 2-2. Optimum wave length for each trace ele-

ments analysis

Wave length Wave length

Elements Elements
nm) (nm)
Cadmium 226,502  Lead 220.351
Manganese 257610 Zinc 213.856
Cromium 205559  Cobalt 228.616
Copper 324.754  Calcium 393.367
Iron 236.207  Mercury 194.227
Arsenic 189.042 Sodium 589.592
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Tissue homogenate(10g)

Porcelain crucile
5ml-HNO,
a few drops of H,O,
Charring on a hot plate
Ashing for 6hrs, at \££00°C in muffle furnace until
Light gray ash results
cooling
a few drops of HNO, : H,0,
(1:1v/v)
Ashing for 30 min. at 500C
IN HCI
Dissolving the ash

25ml volumetric flask

Quantitative analysis

Fig. 1. Quantitative analysis method of trace elements

in livestock products
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Table 3. Trace elements residues in tissue of cattle
(unit : ppm)
Tissues Arsenic Calcium Cadmium  Cobalt Cromium Copper  Ircn Mercury Manganese Sodium  Lead Zinc
Muscle  1.24*  16585* 010 0.20 031 152 453 037 0.29 804.09 131 55.08
$01**  £14437 £003 1003  £03  £022 £1695 4008  £01 4+34231 =067 11414
(L08-  (2598-  (0.09-  (018-  (0.23- (120- (2033-  (03- (015-  (50913- (Ll5- (27.%-
1.33)  57488)  0.12) 0.22) 0.55) 190)  7648)  053) 05  179163) L4 81.50)
Liver 140 80.27 0.18 0.27 0.32 132 52.36 045 2.37 7743 175 63.64
+01  £2769 4003  £003  £01  £1294 £298 401 +051 £17451  +02  +7284
(123-  (59- (014-  (024-  (025-  (730- (118- (038~ (173- (49085- (145~  (2749-
163)  12963)  0.24) 0.28) 058)  4050) %£3)  053) 33)  116238)  133)  160.50)
Kidney 132 110.37 043 0.22 0.26 2.62 56.90 0.37 070 127179 149 18.02
+01  +4406 +022 £014 402  £071 £2031 £043  +019 427882  +0.1 +5.05
(1.08-  (2638- (015-  (020-  (005-  (L1O-  (1630-  (03- (0.35-  (657.50-  (1.28- (5.7-
148)  16213)  085) 0.23) 0.33) 338)  9048)  045) 098) 1901.63) 17 2563)
Mean 132 118.83 024 0.23 0.3 9,08 512 040 L12 950.06 152 45.78
*  All values are mean, ** : Standard deviation, ( ) : Ranges
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Table 4. Trace elements residues in tissue of swine (unit : ppm)
Tissues Arsenic Calcium Cadmium  Cobalt Cromium Copper Iron  Mercury Manganese Sodium  Lead Zinc
Muscle  061*  9823* 0.22 0.17 2.45 131 543 0.50 0.94 52991 185 30.12
£053+*  £6520%* £1.02  £032 4310 407 £348  £140 L1799 44527 £LT8 11457
(ND- (35.99- (ND- (ND- (ND- (061-  (1357- (ND- (0.20- (10875  (ND- (11.2-
158)  39961)  6.03) 1.35) 194) 404) 16765  6.08) 1080) 1289.13)  27.33)  119.56)
Liver 0.63 120.67 0.14 0.13 2.94 2521 161.54 0.21 2,61 112361 1.29 59.26
1047 12575  +010  £010 £320 £1331 £11818 £020  £082 425542 +£113  £2448
(ND-  (392-  (ND- (ND- (015~  (3.19- (4263- (ND-  (088- (I111.13- (023-  (34.25-
174)  41610)  0.38) 048) 217y 31.36) 55781 058) 495)  115867)  3.37)  14359)
Kidney 078 134.93 0.60 0.15 310 7.06 120.44 0.38 151 961.47 142 3069
+022 £12053 407  +014  £489 4295 £11568 £022  +£063 +£26892 +120 43192
(ND-  (s431-  (ND- (ND- (0.1- (019-  (264%5-  (ND- (07- (31357- (027 (1461
5.32) 78041)  2.58) 0.73) 29.9) 1717)  576.65) 0.79) 391)  164289)  £.79) 108.09)
Lung 0.55 115.29 0.04 0.1 221 1.96 169.71 0.16 110 103920 128 16.81
+051  +4040 +001  +014  £268 4107 48041 4019  £124 44379 £201 4538
(ND-  (556-  (ND- (ND-  (012-  (071-  (5042- (ND- (01-  (42079- (023-  (10.35-
223)  22687)  008) 0.38) 767) 396) 32277y 09%6) 734 134143) 73 37
Heart 055 1750 0.02 0.39 2.26 291 93.93 0.09 0.89 634.62 138 1850
+050 £20246 4001  £1.09 255  £120 £4778  £001  £069 £27494 £051  £365
(ND-  (3986- (ND- (ND- (008  (006- (2749-  (ND- 03 (6084- (047 (1L74-
172)  1021.30)  0.01) 5.08) 8.35) 5.7 23575)  041) 313)  1217.36) 424 29.56)
Mean 0.62 12882 0.20 0.19 3.08 7.73 120.10 027 141 857.76 211 31.08
* : All values are mean, ** : Standard dewviation, ( ) : Ranges, ND : Not detected
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Table 5. Trace elements residues in tissue of chicken (unit : ppm)
Tissues  Arsenic  Celcum Cadmium  Cobalt  Cromium  Copper Iron  Mercury Manganese Sodium  Lead Zinc
Muscle 0.1* 14878% 001 0.006 0.05 254 39.05 ND 0.67 560.73 0.3 25.7
+0.03** +£12144 40012 +0003 4014 4135 4£3598 +079 28169 02  £17.97
(0.05-  (5543-  (ND- (ND- (ND- (13- (7.0- (016- (36883- (ND-  (14.38-
016)  42193)  0.03) 0.02) 0.15) 493) 11.1) 243)  122153)  09) 67.4)
Liver 023 132.3 0.05 ND 0.70 3.52 4264 ND 113 479.83 475 41.53
+0.04 111030 £0.06 +075 157 £2567 +072  +21310 4108 43196
(021-  (4366-  (0.04- (014-  (133- (3120 (020- (19758-  (10-  (7.80-
033) 416100  0.07) 40) 490) 62.80) 198) 547200 2275)  8445)
Kidney 0.21 170.30 0.10 0.002 0.88 3.53 3952 ND 091 359.57 3.9 29.25
+01  £12587 +005 +0001 £158  £220  +£29.69 1046 +11685 4597  £891
(017-  (1660-  (0.03- (ND- (004-  (108-  (3393- (015-  (13963-  (033-  (200-
028)  39490)  0.15) 0.01) 4.03) 75) 62.80) 153)  48830) 1585)  45.55)
Mean 0.18 1£0.46 0.05 0.003 0.54 320 4040 09 466.71 30 3216

*  All values are mean, ** : Standard deviation, (

)

——

: Ranges, ND : Not detected
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Table 6. Trace elements residues in tissue of chicken egg

5. 850S] A MBITR
QoA wol HAY & Ak B W
oz QAMA FBHANA I 2375 A3
By, ORI S ENGCAIR WA L TS ST
Z19h: ¥ 634 2k

(unit : ppm)

Tissues  Arsenic Calcium Cadmium  Cobalt Cromium Copper Iron Mercury Manganese Sodium  Lead Zinc
Yolk 081*  27L16* 001 ND 0.23 0.89 26.08 ND 043 236.54 0.62 1531
+0.17**  +558**  £0.01 +03  £039  +462 014 £12622 +186  £321

(018-  (2582-  (ND- (0.1- (033-  (1615- (021-  (12745- (ND-  (9.05-

105)  27846)  0.23) 1.33) 188)  3393) 065)  3586)  593)  21.98)

White 03 108.62 0.04 0.003 0.35 1.2 849 ND 0.14 941.39 0.52 507
+01 46437 £001  £0001 014 1037  £887 +014  £24781 1047  £547

(ND-  (5088-  (0.03- (ND-  (0.09- (0.7 (8.77- (003-  (11543- (005~  (0.28-

007)  31525) 0050  0014)  053) 213)  35.03) 063) 126383) 235)  3093)

Mean 041 1899 0.03 0.003 0.29 1.05 17.26 0.27 588.97 057 10.19

* : All values are mean, ** : Standard deviation, (
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) : Ranges, ND : Not detected
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Table 7. Trace elements residues in milk (unit : ppm)
Tissues  Arsenic Calcium Cadmium  Cobalt Cromium Copper  Iron  Mercury Manganese Sodium  Lead Zinc
Milk 0.25* 15652 0.4 0.05 0.28 0.10 3.02 0.09 0.17 50242 0.39 6.02
+0.13**  £628** 4001  £001 £017 401  4£275 4004  4+007 £11008 005 4607

(021-  (16548-  (0.03- (0.04- (0.18- (ND- (0.21- (ND- (0.08- (382.78-  (0.33- (4.3-

030)  16718)  0.04) 0.07) 0.83) 0.3) 6.90) 0.18) 022)  68740)  048) 8.0)

* : All values are mean, ** : Standard deviation, ( ) : Ranges, ND : Not detected
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Fig. 2. Regional distribution of trace elements in livestock products.
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