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Background and Objectives: lodine is an essential constituent of the thyroid hormones associated
with the growth and development of humans and animals as an inorganic nutrition. This element
may be accumulated in human blood, tissues and body through the intake of foodstuffs, a
beverage, a nutritional supplement and a medicine, among others. The aim of the research is to
find out a better medicinal stuff for the thyroid cancer patient who required a low level of
iodine diet.

Methods: Neutron activation analysis (NAA) used for the iodine analysis is one of nuclear
analytical techniques using radiation and radioisotopes and very useful as sensitive analytical
technique for performing both qualitative and quantitative multi-elemental non-destructive analysis
of major, minor and trace components in variety of environmental and biological materials. In
this study, iodine contents in ten kinds of oriental herb medicinal products, which is frequently
used to cancer patients are determined by using instrumental neutron activation analysis (INAA)
at the HANARO research reactor. The samples prescribed are manufactured as powdered form
for taking medicine easily. The analytical quality control is performed to assure an uncertainty
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of the measurement and to compensate the measured data using a biological certified reference
material, NIST SRM 1572, Citrus Leaves. The measured value is 1.89 + 0.35 mg/kg, and the
relative error is 2.88%, and relative standard deviation is 19 % due to high counting error by
small counts of gamma ray spectrum. The standard deviations for other elements such as Cl, K,
Mn and Na were in the range of 2 to 8%.

Result: The level of iodine contents of Biki-huan, Chungryong-huan and Chungcho-huan, samples
detected is less than 6 mg/kg except Hangam Plus sample (more than 210 mg/kg) and six
samples were not detected. Iodine in the samples of Shoxiho-tang, Shopunghualhyl-tang,
Shocungryong-tang, Banhasaxim-tang, Insampaedox-san and Myunyuk Plus were not measured,
but possible level of content can be estimated from the detection limits. In addition, the
concentrations of some major elements like Cl, K, Mn, Na, in the samples were determined
with the detection limits.

Conclusions: Most of samples showed low iodine contents of less than 6 mg/kg but it turned out
that most of testing samples can be used to classify the level of iodine diet samples considering
the recommended low level of iodine diet 50 pg/day, and a better medicinal stuff for the

thyroid cancer patient can be found.

Key Words: lodine, Oriental herb medicinal products, Cancer patient, Instrumental neutron

activation analysis, Analytical quality control, Detection limit
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‘ Determination of iodine contents ‘
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Fig. 1. Diagram of analytical procedure for

oriental medicine sample
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Table 1. Analytical results of the biological certified reference material sample (NIST SRM 1572, Citrus

Leaves) by INAA.

Elemental concentration (mg/kg) Relative error | Detection Limit
Element
This work Certified value (%) (mg/kg)
Cl 382 + 30 414 7.73 2.78
1 1.89 + 0.35 1.84 + 0.03 2.88 0.31
K 17400 + 460 18200 = 600 4.40 59.2
Mn 199 £ 15 23 £ 13.5 0.09
Na 153 £ 12 160 + 20 4.38 1.55
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Table 2. Analytical results of Iodine in oriental medicine (Unit : mg/kg)
Sample Measured value + Uncertainty Detection Limit
Biki-huan 5.40 0.94 1.87
Chungryong-huan 3.16 0.90 1.93
Chungcho-huan 5.07 + 0.80 1.89
Shoxiho-tang ND* 0.57
Shopunghualhyl-tang ND 0.79
Shocungryong-tang ND 9.16
Banhasaxim-tang ND 8.26
Insampaedox-san ND 2.98
Hangam Plus 209 + 3 3.53
Myunyuk Plus ND 0.83

*ND : Not detectable
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Table 3. Analytical results of other elements detected in oriental medicine (Unit: mg/kg)

Sample Cl K Mn Na
Biki-huan 370 5200 80 920
Chungryong-huan 2870 5560 10 2400
Chungcho-huan 1810 6560 70 440
Shoxiho-tang 520 5230 10 530
Shopunghualhyl-tang 1370 8800 20 770
Shocungryong-tang 11100 26400 90 12900
Banhasaxim-tang 4840 12800 70 7710
Insampaedox-san 3100 17500 40 3510
Hangam Plus 530 3710 80 1170
Myunyuk Plus 420 5680 4 290
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