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Determination of Total Iodine in Dairy Products by
Inductively Coupled Plasma/Mass Spectrometry
with Microwave Digestion

DING Yu-long' ,GE Yu',XU Hong-bin' ,DUAN Wen—feng' ,YU Xue—lei', TIAN Fang’,Song Chang’
(1. Shanghai Quality Supervision and Inspection Technology Research Institute, Shanghai 200233, China;
2. Abboit Laboratories Trading ( Shanghai) Co Lid, Shanghai 200003, China)

Abstract: A method for the determination of total iodine by microwave digested — inductively coupled plasma mass
spectrometry (ICP—MS) in infant formula using nitric acid as the digestion medium and Pr as the internal standard is
developed. The detection limit of the method was 0. 02 pg/kg, while the linear range was 0 ~ 100 pg/L and the linear
coefficient was better than 0.999 5. The precision of the method (RSD % ) was less than 5.0% . Precision and accuracy
are evaluated by the analysis of certified reference materials GBW10017 milk powder. The determined iodine contents were
in good agreement with the certified values. The spiked recoveries of real samples were from 94. 1% to 97. 7% . The
experiments show that this method is sensitive, simple, rapid, and accurate for the determination of iodine contents in dairy
products.
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NexION 300D 7 i JEHH 5 45 B TR Y (ICP/
MS) , EFEFI4RIRE (PE) , Bl 45 S10 [ shidkkEes;
Discover SP FRAARFERO IH i RS0 (L EKEE ).

ALK (FL B 18.2 MQ - em) ; AR (1h 24,
25 8 AR A BR A B, 2 2RSS (] )
FUK(SrHrat, E 25 AR A BR A | i

I (Li Be Mg Fe In Ce Pb U Y5 ¥ 43 O
1 pg/L,3EH PE 24H]) s Bl X-100 (Pagk 4k, 12
B EGRA BR S 7)) s AR S FROC R ARl
W (B 1000 me/ L, [ A (5,48 & Bz i, 14
BT 0 ) 5 MU ST R I I (e vk
1000 mg/L, P ETHERMEFFEBL) ;10% s {d
JHW ; AR AERE T (1.0 mg/L).
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Huls. WRRE S - B AR L AR By, B EG 8 97
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1.2 fREBES&E

HEFIAS I —E R 1Y 1.0 me/L MR il W T
100 mL IS, A 1.0 mL A5 .5.0 mL 2K .
2 mL @A W, Fedil % 0.1.0.,5.0,10.0,20. 0,
50.0.100.0 we/L AYbRAEZ TR Z 5.

1.3 HmaraeE

WIRYRE D  FRELZY 2.0 g WHKHRE S, B 4lik &
10 ¢, IRYIG PRI 1 g FIHMmE . i i 5 P9 fin
ATZEAEER 2. 5 mL, 74 B85 22 R 9 1l 0t 4 i, B8
=1 .
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Tablel Parameters of microwave digestion instrument

S IE 300 W
RHETHE 10 min
TR ] 5 min

T 180 °C
B S 60 °C, 0.21 MPa LI'F

O TR A 50 B , B S AR 25 SRR Bl T i e
LIPS BRI 10 mL 4liK | 58 A
20 mL 25% &K .1 mL A0 R AY 50 mL B0
B I RRE , GO BRI B L TP IR A R
& AR RIS T.
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Fig. 1 Effect of digestion temperature on recovery
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Fig.2 Effect of constant temperature time on recovery
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Table 2 Parameters of NexION 300D ICP/MS

24 BEH
S 1 600 w
KRG 8.0 mm
BRI E 0.84 L/min

AMER IR 1.20 L/min

Ak Meinhard 3§35 %% 1k 2%

Rk Ni 4

FE ST 0.4 mL/min
TH R E] 100 s
T e A i 100 s
S B E AL 271
AR 12 py

2.4 FEKHR

WUbRIE TAER W % 41:0.0.,2.0.4.0.6.0.8.0,
10.0.,50.0.,100.0 pg/L AKHEZE 2 Frg) a8 4514
AL, DA RS A B 5 R L X I v B A 4k T
3BT, et 75 8 .y = 0. 003 99x+0. 006 57, Hi K F
ro00.999 6. BIEGHERM, BB FhrifE TAER
WAE YR IE R 0 ~ 100 pe/L 70 [ P, il 5 48 14 25
TORE L5 R R R AR M R, KRR
D. L=3xS. D/K M IELE 11 2 V3 0 % (8 1Y
3 R bR R 22 16 0 7 R B, 79 B2 AR T W
KR A 0. 08 g /L. XF T WM RE S, 2 BURE 88
2.0 g, ik EARR RN 0. 02 pe/ke.
2.5 FHiERWEMBEE

TEH AR ZE LI AR S VR A S I L BT i A 7 3 1
B KT B s DS WAk A Y %
[E 43 5% 0.1.0.2 1.0 mL 100. 0 wg/L BbRfE
VR, R 22 T DU %) S n o B R B R 01,0, 2,
1.0 pe/L, &5 504 3 Frgl. 3 3 nl I, m iR
K94 1% ~97.7% HEHELIHN 2. 1% ~3.5%.
2.6 FHiREBMERIE

TEH] GBW10017 Hin 4 4 5t XF 5 2 1) o4 4 2k
FFVEMY. ArifE S ) 5 v B 0 22 1422 30 b o 7S
Fil, St Gl 50, AR A B 245, it —
A IRAIE T Tk R b 25 R a3k 4 g
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Table 3 Recovery and precision of method (n=8)
25 1 i TIKF0.1 pg/L BANKF0.2 pg/L BAKF 1.0 pg/L
L WAREE PR WRERERE  EeE WRERERE ek
/(pg/L) /(ug/L) /% /(pg/L) /% /(pg/L) /%
1 0.721 0.098 0 98.0 0.1915 95.8 0.993 0 99.3
2 0.721 0.091 5 91.5 0.200 5 100.2 0.999 5 99.9
3 0.721 0.096 5 96.5 0.199 5 99.8 0.970 0 97.0
4 0.721 0.097 5 97.5 0.194 0 97.0 0.960 5 96.0
5 0.721 0.090 5 90.5 0.189 5 94.8 0.954 5 95.4
6 0.721 0.096 5 96.5 0.198 5 99.2 0.979 0 97.9
7 0.721 0.0915 91.5 0.197 0 98.5 1.002 0 100.2
8 0.721 0.090 5 90.5 0.193 0 96.5 0.951 0 95.1
SEHE / 0.094 1 94.1 0.1959 97.7 0.976 2 97.6
RSD/% / 3.54 3.54 2.05 2.05 2.08 2.08
x4 BREMRUELRLER
Table 4 Testing results of comparison with standard material
FrER) Bt 2 FrER) 5T 4 B PR iR (pey/g) E BT 704U (pg/s)
GBW10017 Wik 1.12+0.23 1.09+0. 05
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Table 5 Testing results of iodine in formula

SEPRAE f bR B 4348/ (ng/100 g) W B 4340 (/100 g)
BG4 ILAR 85 81
B AR LA LB T W54 40 37
DU Rt R B LIS 7 54 54.1 53.8
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