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A Study on the Contents of Some Minerals in
Vegetable Foods by Neutron Activation Analysis
Young-Ja Sim, Eun-Sil Kim and Ui-Jung Chun
Dept. of Food and Nutrition, Sook Myoung Women's University, Seoul, 140—742, Korea
Abstract

The objective of this study was to investigate the contents of some minerals in vegetable
foods by a highly sensitive Neutron Activation Analysis.

Chinese Chives, Amaranth, Mugwort, Ginger, Garlic, Root of bellflower, Cultured Duduk,
Wild Duduk and Cortinellus-edodes were chosen as experimental materials for this study.

The contents of potassium, copper, molybdenum, and bromum were 7099.1mg%, 104.8
ppm, 45.4ppm and 40.4ppm in Chinese Chives.

Chinese Chives, Amaranth and Mugwort were more abundant with iron, coppr and cobalt
other than vegetable foods.

The ratio of sodium to potassium for Chinese Chives was 1 to 796, for Mugwort : 1 to
147 and for Garlic: 1 to 148.

As the Neutron Activation Analysis Technique was able to detect gold, samarium, bromum,
lanthanum and scandium from vegetable foods, this technique is very useful to analyse the
infinitestimal elements in foods.
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Table 1. Materials for neutron activation analysis
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Fig. 1 Processing of neutron activation analysis

Material

Species

Chinese chives(¥-3)
Amaranth(71918)
Mugwort(2)

Ginger(A7)

Garlic(vH&)

Root of bellflower(=2}])
Cultured Duduk(Heitie)
Wild Duduk(eop¥ )
Cortinellus edodes(EIHA)

Allium tuberosum
Amaranthus mangostanus
Artemisia spp.
Zingiber officinale

Allium sativum
Platycodon grandiflorum
Condonopsis lanceolata
Condonopsis lanceoleta
Lentinus edodes sing
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Table 2. Combination of irradiation, cooling and counting times for the two groups of nuclides analyzed

at present work.

group of nuclide

Irradiation time

cooling time counting time

Medium-lived
24Na 42K 64Cu
“Mo *®Br ®*Sm
MOLa 198Au

11h/d X1

1 day 1,000sec

long-lived
%Zn ¥Fe %Co
203Hg 51Cr ASSC

11h/d X3

4 week 2,000 sec

10 4

il |

100

Count/channels

Channels

Fig. 2 Gamma ray spectrum of Amaranth for medium life

cooling time : 28 hour

geometry : 6 cm from detector
counting time : 3 sec
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Fig. 3 Gamma ray spectrum of Amaranth for long life

cooling time : 4 week

geometry - 1 cm from detector
counting time ! 2000 sec

long lifeoll A 43 Y4+ #Zn, *Fe, *Co, *Hg,
SICr, “Scol™ Fig 33 2t
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Table 3. Na, K contents in materials
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(mg% : dry weight)

materials  Chinese Amaranth Mugwort Ginger Garlic R. of bell Cultured Wild = C. edodes
elements  chives  (boiled) flower  duduk  duduk
*Na 89 419 237 353 9.1 24.0 9.8 54 337
2K 7099.1 17416 3503.1 1886.6 1078.6 4289 426.8 256.0 4293
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Table 4. Fe, Cu, Co, Zn, Mo contents in materials
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7sled 2 gsjor @ AHolrh,
@ Copper
Cude H37} 104.84ppmo s 7FF kil
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(ppm : dry weight)

materials  Chinese Amaranth Mugwort  Ginger Garlic  R. of bell Cultured Wild C. edodes
elementS  chives  (boiled) flower  duduk  duduk
"Fe 66.42 143.84 112.73 41.78 5.66 8.73 50.73 44.32 51.26
#Cu 104.84 60.80 12.60 - 3.65 - 7.02 - -
“Co 0.12 2.52 0.20 0.11 0.16 0.009 0.074 0.041 0.18
%Zn 23.27 71.06 64.99 22.82 14.78 2648 7.82 7.92 72.54
“Mo 4545 12.24 - 3231 4.19 144 5.98 5.99 9.33

—  Not detected
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® Gold, Samarium, Bromum, Lanthanium %

Scandium
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Br2 539 4040ppm2E ¥50] B2 <ol
], JiH] &, %% 8.44ppm, 491ppm FH-3k Uk

B 02ppm FFEHA UL ERFEC
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Table 5. Hg, Cr, Au, Sm, Br. La. Sc contents in materials

(ppm : dry weight)

%tex:ials Chinese Amaranth Mugwort Ginger Garlic R. of bell Cultured Wild c. edodes
elements chives  (boiled) flower duduk duduk
25Hg 0.11 0.02 - 0.14 - 0.04 0.03 - 0.04
Cr 0.13 0.50 0.17 0.20 0.15 0.36 021 - 0.16
AY* 48 38 25 36 0.058 505 72 37 10.2
19Sm™* - 38 5 - 2 5 8 0.9 13
8By 40.40 844 491 1.67 - 0.009 0.92 0.26 -
L, 0.0057 14 0.124 0.181 0.004 0.124 0.244 0.089 0.085
Sc* 12 18 18 25 0.2 5.6 2.3 5.2 189

— I not detected
* : ppb
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