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A Study on the Trace Metal Contents in Food by
Neutron Activation Analysis

Sook Kyung Lee’
Department of Food Engineering, Dan-kook University, Chunan 330-714, Korea

ABSTRACT — In order to investigate the trace metals in Korean foods, the contents of Mag-
nesium, Zinc, Manganese, Molybdenum and Selenium are studied in this paper. As show in the
Table 1; a total of 250 samples of 25 species were analyzed by neutron activation analysis. The
results obtained were as follows; 1. The overall ranges and mean (mg/100 g} were; Mg, 12.212~
151.346 (55.164); Zn, 0.045~38.180 (2.473); Mn, 0.003~0.796 (0.225); Mo, ND~0.035 (0.007); Se,
ND~0.069 (0.016). 2. The levels of all metals except Mo in shell fishes were high and the level
of Mo in spices .was higher than that in other foods. 3. The levels of Zn and Mo in oyster were

higher than another spcies.

Key words [] Trace metals, Neutron activation analysis, Korean foods.
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Table 1. Samples used in the study

Classification Food name

Cortinellus edodes
Pleurotus ostreatus
Manna lichen
Pine agaric

Juda's ear

Mushrooms

Red pepper leaf

Squash pumpkin
Vegetables Carrot

Leek

Bamboo shoots

Anchovy
Squid
Fishes Eel
Octopus
Sea cucumber

Spiny-lobster
Oyster

Crap king size
Abalone

Sea squirt

Shell fishes

Garlic

Ginger
Spices Green-pepper

Onion

Green onion
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NEBZR—7t AE¥s 1094 8% dae] e
(200~300 g)Z blender2 TAsHA stgich.
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Table 2. Nuclear data for thermal activation of the trace
elements

Taget nuclide Half life
mg® 21.3h
Zn” 13.8h
Mn* 5.7d
Mo”™ 67.0h
Se™ 120.0d

Pretreatment of Sample(Sample 100mg in polyethylene viat)
{
Reactor(Neutron flux monitor)
{
Irradiation
!
Decay
l
Cooling time
1
Counting(Gamma-ray spectrum)
!
Ge detector(4000 channel analyzer)
i
Summary data
Fig. 1. Processing of neutron activation analysis.
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Mg&tat

AlGollM 100% 7HE2eE HYoew, Hodske shell
fish7} 127.235mgo 2 7} =231, mushrooms 76.799
mg, fishes 28.358 mg, spices 25.140 mg 12|11 vegetables
15.246 mg®] % 2 UERGTHTable 3).

25%9] Al& % green onjon 12.212 mg o 2 7} 3t
i, Spiny-lobster(10~15u}8] /kgl= 151.346 mgo.2 713
o} onion® TF 13u]2] FhekS VEh ot Skt
H 1(130 mg)etE B[ S=3F T

35-o] A7) 400~800 mg )2} ¥ w} Spiny-lobst-
er(10~150}2)/kg) 250 g & 41313l ae] APadol 55
so} A3 3 e 217} 218 Ao Ardnh

ZngE

AlFoA 100% HAE&E RPow, Pk shell
fishes7} 9.771 mg o & 713 = qkal, fishes 1.476 mg, mush-
rooms 0.537 mg, vegetables 0.515 mg 2] spices 0.067
mg2] £ 0 F JEhtt}(Table 3).

25%¢] Al& % onioni= 0.045 mgo 2 7} W2kl oyst-
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Table 3. Moisture, Mg, Zn, Mn and Se contents of samples (per 100 g edible portion)

Classification Food Name Moisture (g) Mg (mg) Zn (mg) Mn (mg) Mo (mg) Se (mg)
Fregrant mushroom 88.800 106.342 0.680 0.196 0.019 0.040
Plourolus ostrootus 91.700 73.278 0.481 0.183 ND 0.015
Mush Manna lichen 90.100 58.971 0.685 0.157 0.006 0.026
USIIOOMS  pine agaric 88.200 81.683 0.435 0.165 ND 0.033
Judi's ear 88.800 63.722 0.387 0.173 ND 0.018
Mean 89.100 76.799 0.537 0.175 0.005 0.026
Red pepper leaf 80.300 13.234 0.514 0.431 0.012 0.001
Squash pumpkin 90.100 14.671 0.580 0.261 0.009 0.002
Vegetabl Carrot 86.700 15.311 0.372 0.168 0.002 ND
Belables | eek 89,600 15.624 0.496 0.203 ND ND
Bamboo shoots 87.800 17.388 0.615 0.425 0.010 0.002
Mean 86.900 15.246 0.515 0.289 0.007 0.001
Anchovy 70.500 28.342 1.815 0.140 ND 0.003
Squid 82.300 38.911 0.980 0.044 ND 0.002
i<h Eel 71.800 23.007 1.219 0.093 ND 0.008
Fishes Octopus 85.600 37.603 2.115 0.075 ND 0.004
Sea cucumber 89.200 19.060 1.253 0.058 ND 0.007
Mean 79.900 29.385 1.476 0.082 ND 0.005
Spiny-lobster 78.600 151.346 1.215 0.403 0.007 0.041
Oyntor 83.300 148.111 38.180 0.796 0.009 0.033
Crap, king size 70.900 71.834 2.415 0.630 0.006 0.028
Shell fishes  Apa10ne 75.400 154.672 2.920 0389 0.008 0.047
Sea squirt 81.200 110.303 4.125 0.416 0.008 0.069
Mean 77.900 127.253 9.771 0.527 0.009 0.043
Garlic 64.300 26.33 0.086 0.009 0.013 0.008
Ginger 80.700 28.078 0.057 0.045 ND ND
Green pepper 84.500 24.432 0.060 0.038 0.012 0.003
) Onion 85.800 44.638 0.045 0.296 0.035 0.007
Spices Green onion, small 91.500 12.212 0.087 0.003 0.008 ND
Mean 81.400 27.140 0.067 0.078 0.014 0.004
Overallrange 12.212-151.346  0.045-38.180  0.003-0.796 ND-0.035 ND-0.069
Total mean 55.164 2.473 0.225 0.007 0.016
eres 38.180mgo g 7} izo}l onionHth 8504, Spiny- 2 Znel HEdetal Cde] Hadtgae] #AAd ga) Cd
lobster 1.215 mgx.t} 308)¢] &3S vehiiel. Oysters} SRl i3k BH e AL} glojo & ASE AlR
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g Ho|E 02 Hol Al§ AHAd] g BAQ] Ao A}
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Atggr.
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A A Znt Cde] EAB|(100 : D W] Fo* Cdof
A% ogdw # 4H2 AT FHY BAA $HEHE

AEM 100% HEES BRHow, JTFHFL shell
fishes7} 0.527 mgo 2 71} &9, vegetables 0.289 mg,
spices 0.279 mg, mushrooms 0.275 mg, fishes 0.082 mg 1
2] spices 0.078 mg 4=°]| 1 TH(Table 3).

25%¢2] A8 % green oniono] 0.0032.2 713 ik
oyster= 0.796 mg 0.2 7}4 =} green onion ¥ T} 260u) ]
S yehgon, oj= u B9 F9 3§ 04670710
mgo|gte Buehs vzl e} $HAsE"2] 0.510 mg
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