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Table 1  Determination data of iodine content in iodine standard
working solution
s et s BT
FRAEVIOKE - Pk
(mg/L) TeHL Lt (mg/L) YRR
(mV) (mV) (mV)
0.1 58.90 - 1 318.92
0.2 64.39 71.11 2 329.90
0.4 77.82 83.32 3 335.40
0.6 86.37 93.69 5 342.72
1.0 98.58 105.29 10 353.71
2.0 117.50 121.79 20 364.70
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Fig. 1  Calibration curves of (a) inorganic iodine, (b)
organic iodine and (c)high concentrations of organic

iodine standards solutions
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Table 2 Analytical results of inorganic iodine contents in
eatable salt samples
e TCHLI S 7 & 2 (mg/kg) RSD
s8]

AP U 2 A Ty | (%)

IS R EAN 19.87  19.99  20.23 | 20.03 0.92
fkgmER 21.41 21.20 21.22 | 21.28 0.77
W IMLE L | 19.87  20.06  20.07 | 20.00 0.56

3 ARG AP O e SR
Table 3 Analytical results of organic iodine contents in eatable

salt and kelp samples

oy A F 5 i (mg/kg) RSD
218
AR U 7 A ST | (%)
[BRGAEEN 2,12 2.08 2.10 | 2.10 0.95
I Eh 1.96 2.06 2.0l 2.01 2.49
T 2.4 x10° 2.9 x10® 3.4 x10*|2.9 x10° -

4 fthrbhJCHLAL B -5 bR A &5 R
Table 4 Standard results of inorganic iodine contents in eatable

salt samples

i EORET b (ngke) | bsmme micos
BURERE bR Mk (meke) (%)

o RIEL | 20.03 20.22 18.56 30.13 101.0
WARGUEN 21.28 21.26 18.39 30.99 97.1
WML 20.00 - 21.94 30.01 100. 1

5 AEPAPLIES A s A E 5 %
Table 5

Standard results of organic iodine contents in eatable

salt samples
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Rapid Determination of Inorganic and Organic Iodine in Edible Salt and

Kelp Samples by a Z — [ Iodine Probe

LI Pan —pan', CUI Wan —jing' , HOU Hong — fang' , ZHENG Jing — yu', PAN Xiu — yun’
GUO Ya —fei'* |, DENG Tian - long'
(1. College of Chemical Engineering and Materials Science, Tianjin University of Science and Technology,
Tianjin 300457, China;

2. Eontop ( Yingcheng) Healthy Salt Production Co. , LTD, Wuhan 432400, China)

HIGHLIGHTS

(1) A new Z — 1l iodine probe was prepared by electroplating iodine — sensing material on metals.

(2) The Z - II iodine probe can be used for determination of organic and inorganic iodine contents in edible salt

and kelp samples.

(3) Excessive iodine loss during digestion of organic iodine was avoided by microwave heating in a closed PTFE

digestion tank.
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ABSTRACT

BACKGROUND:; At present, iodine content in edible salt and kelp products is mainly determined as the form of
total iodine content, but the speciation analysis of inorganic iodine and organic iodine mainly relies on the
hyphenated techniques of large — scale instruments.

OBJECTIVES: To establish the determination method of iodine content in edible salt and kelp as well as the
digestion method for the organic iodine in the closed PTFE bomb.

METHODS ; Rapid determination of inorganic and organic iodine content in edible salt and kelp products by using
crystal membrane electrode technique with a solid — state and no internal reference liquid crystal film electrode
(Z - 1I iodine probe) developed by silver sulfide iodide method, combined with PTFE bomb microwave digestion
technique.

RESULTS:; Table salt contained 20mg/kg of inorganic iodine, and 2mg/kg of organic iodine. The concentration of
organic iodine was 2.9 x 10°’mg/kg in kelp. The linear correlation of inorganic and organic iodine contents in the
range of 10 —100mg/kg was good. The standard — addition recoveries were 97.1% —101.0% , and the detection
limit was up to Img/kg. This method was applied to the determination of iodine content in actual edible salt and
kelp on the market, the relative standard deviation of inorganic and organic iodine in the samples was less than
0.92% and 4.20% , respectively. The analytical results were in agreement with those of the national standard
method and ultraviolet spectrophotometry method, which indicated that the established method was reliable.
CONCLUSIONS: The analytical method has the advantages of low reagent consumption, low cost and convenient

operation, which can be used for the determination of inorganic and organic iodine contents.

KEY WORDS: probe; rapid determination; organic iodine; inorganic iodine; edible salt; kelp
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