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A Study on Contents of Trace Metals in the Mixed Seasonings
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Young Sook Hwang, Hye Ran Yang, Chong Ho Bae and Duk Haeng Lee

= Abstract =

The mixed seasonings were divided by four groups @ meat, anchovy, marine product and
vegetable according to mixture of raw material, These samples were analyzed on contents of
trace metals in four groups.

These results were as follows :

1. In mixed meat seasonings, mean values of trace metals (mg/kg) were As 0,30610.284,
Pb; 2.23+1.38, Cd; 0.45+0,23, Cu; 1.20%0.75, Mn; 2.97+0.89, Zn; 1.68+0,79 and Fe;
48,48+9,.53.

2 In mixed anchovy seasonings, mean values of trace metals (mg/kg) were As; 0.837%
0,409, Pb; 1.44+0.94, Cd; 0.41£0.17, Cu; 1.37%0.26, Mn} 5.60+1.20, Zn} 4.33:£2,57
and Fe; 42.36+7.88,

3 In mixed marine product seasonings, mean values of trace metals (mg/kg) were As; 0,349
40,49, Pb: 1.75+1.16, Cd: 0.48+0.20, Cu; 1,07+0.84, Mn; 4,15+1.10, Zn; 3.05+1.53
and Fe; 38.30£19.17,

4. In mixed vegetable seasonings, mean values of trace metals (mg/kg) were As) 0.226%
0.191, Pb; 1.44%1.00, Cd; 0.46x0.20, Cu; 1.2140.83, Mn; 3.48+3.40, Zn; 1.22+0.88
and Fe: 11,12+8.14.
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2. BEFEEY

A28 (Wako Japan, Factor=1.0, 20°C

7t 1 ml=1000 pg) L Al43le] Hel= 0.001% L-Cys
teine 42 F As: 25422 Pb, Cd, Cu, Zn, Fe,

Mn- 6% H.SO, 802 3 43le] Al&s}edo
3. 2] 7|

Atomic Absorption Spectrophotometer (Perkin
Elmer Model-5100 PC, USA)

AAS-FIAS-400, AS-90 Auto Sampler (Arse-
nic Analyzer)

Mercury Analyzer (Model SP-3A Nippon Instr-
Japan)

Spectrophotometer DU-series 60 (Beckman,
USA)

Kjedahl Instrument
Furnace (Type-48000,

ument Co, Ltd,

Japan)
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Fig. 1. Recommended MHS-FIAS Tubing Setup with a Dual Pump System.

Table 1. The Operating Condition of Atomic Absorption Spectrophotometer (Perkin Elmer 5100).

191 059
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Carrier

_\‘ﬁh_’_““\ Element Pt Cd As Hg Zn Cu Mn Fe
Condition TT— 2 g £ 24 e
Wavelength (nm) 217.0 228.8 193. 253 T 213.9 324.8 279.5 248 .3
Lamp current (mA) 10 4 10 6 6 15 20 30
Slide width (nm) 0.7 0.7 0.7 0.7 0,7 0.7 0,2 0.2
Position of burner (cm) 1 3 5 6 3 2 5 6
Air flow rate (I/min) 9.0 ] — 10 10 10 10
Acetylene flow rate (1/min) 0.7 0.5 - — 2.0 2.0 2.0 2.0
Argm‘y flow rate (ml/min) — 50~100 50~ 100 — — E -

aglon EEE3} Sample Solne 5% KMnO, Soln  #3dx, 34&s & 29 zon, njga4e ¢
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Table 2. Recovery of the Trace Metals in the Sea-

sonings.
Element Recorvery (%)
Hg 96. 1
Pb 91.2
Cd 89.0
As 87.6
Cu 92.8
Mn 91.3
Fe 91.1
Zn 93.5

ol A E 73 A EEgEe|AF el E 2t 0,306+
0.284 mg/kg, 0.349+0.49 mg/kgo s elyd. 7
oo o Fo] w4FEES 0.04~0.14 mg/kelB BT
U, 29 39A9E AN 4 ¢ FAR YA
Aelgt ofafell A BlA7} Aol ZEEz ottty By
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=)o) v)4 ek 0,85 mg/kgld M o]F o
T AFREE vad o oF:= 0.3~1.5 mg/keel M
68.7%, i 1.0 mg/kg ©|&elA 60.4%2 ept
A gz F3 fEEGRe|AEe] FU50F He
ek afAEe] wAFES 1.0 mg/kg Weld Ao
BT B Fabe M B Ho A v]Ageke i?ﬂl
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A &gt zo| A FFe] B9 metgel ¥7) el Hlﬁ-l
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Fig. 2. Contcentration of As in Mixed Seasonings
of Meat, Anchovy Marine, Vegetable.
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Fig. 3. Contcentration of Pb in Mixed Seasonings
of Meat, Anchovy Marine, Vegetable.
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Table 3. The concentrations of elements in mixed seasonings.

(unit: mg/kg)

Group No As Pb Hg Cd Cu Mn Zn Fe
Mean 0.306 2.28 ND 0.45 1.20 2.97 1.68 48,48
Mixed +SD +0.284 +1,38 £0,23 +0,75 +0.89 +0.79 £9.53
Meat 15
Seasoning Range 0,013 0.74 ND 0.13 0.52 2.22 0.20 4,62
~1.088 wif A ~0.90 =3 35 ~4,52 ~3.03 -~ 384.31
Mean 0,837 1.44 0.001 0.41 1.37 5,60 4,33 42,36
Mixed +5D +0,409 +0.94 +0.0001 £0,17 +0.26 +1,20 +2. 57 +7.88
Anchovy 15
Seasoning Range 0,102 0,25 0.001 0.12 1.03 3.82 1.13 29.99
~1,282 ~3 23 ~(.003 ~0.71 e =T 8L ~9.07 ~55,19
Mean 0.349 1.75 ND 0.48 1,07 4,15 3.05 38,30
Mixed +SD +0.490 +1,16 +0.20 +0.84 o | O 0] +1,53 +19.17
Marine 15
Seasoning Range 0.041 1.04 ND 0.31 0.51 2,65 (.72 13,14
~1.846 ~4,24 1100 .59 ~5.74 ~4,43 ~67.44
Mean 0.226 1.44 ND 0.46 120 3.48 122 11,12
Mixed £8Ey +0.191 +1.00 0020 +0,83 +3.40 +0, 88 +9.14
Vegetable 15
Seasoning Range 0.024 0.156 ND 0.20 0,22 0.61 0. 00 1,52
~1,014 ~3,63 ~0,83 ~2.985 ~10, 29 ~4,66 ety 27
ND : not detected
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Kinds of seasoning

Fig. 4. Contcentration of Cd in Mixed Seasonings
of Meat, Anchovy Marine, Vegetable,
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Fig. 5. Contcentration of Cu in Mixed Seasonings
of Meat, Anchovy Marine, Vegetable
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Fig. 6. Contcentration of Mn in Mixed Seasonings
of Meat, Anchovy Marine, Vegetable.
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Fig.7. Contcentration of Zn in Mixed Seasonings
of Meat, Anchovy Marine, Vegetable,
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Fig. 8. Contcentration of Fe in Mixed Seasonings of
Meat, Anchovy Marine, Vegetable.
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