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Determination of iodine content in food by inductively coupled plasma-mass
spectrometry with alkali extraction
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CHEN Yu-Hua, LIU Gui-Hua"

(Shenzhen Center for Disease Control and Prevention, Shenzhen 518055, China)

ABSTRACT: Objective To establish a method for determination of iodine content in food by inductively coupled
plasma-mass spectrometry with alkali extraction. Methods Samples were extracted by 5% tetramethylammonium
hydroxide (TMAH) at 85 °C+5 °C for 3 h. The supernatants after centrifugal were determined by inductively coupled
plasma-mass spectrometry (ICP-MS) with Re as internal standard. Results The calibration curve showed good
linear relationship in the range 0.5-50 pg/L with good correlation coefficients (r=0.9998). The limit of detection was
0.003 mg/kg and the limit of quantification was 0.01 mg/kg. The spiked recoveries were 94%—102%, the relative
standard deviation was less than 10%. Conclusion This method is simple and sensitive, it is suitable for the
determination of iodine in food.
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B BARYr . BUERER LA R R 2 RO S AR,

WLHA AN RIE S LI G ¥k AHeAZ 5 S e 0, (f
TR A3 AT B AR HE BE 0, o i A TS XY 2 {0 5 45 SR 1Y)
THEG RS 2% BE =2 BAR K2 . H R E & i 32
L 7 SRR (L Y Y s 1o Y37 AN W RN L E N
T 30 45 P R 1 R e JRRRE £ S B AR TRV L Ay
FeCRE LR H By vk, {8 B S R 7 2 S R
BN, FAEZERE, SR REEHFHERPE S
ARG E, REEAR, SOM SR S T2 Y
JUER S AN ZLE b S I, EELH S TP RAR A
AL AR G vk A R B, TR G ik 5 HOE B AT AR
Wy, T ASBEERG E B, S0 E 45 R AT, R A
BT UR B B A . e, RESEIEA, EHATT
RN A SO i, T SR Ok B vz W TR
2R A P S AL I A . GB 5009.267—2016 (&%
SEFARME R BaI e ) U B A TR
2 B AL SR B TR S AR B, b R A S
BRI o A ST N T Y H 3 A AR A T R B
FIARBE %, SRR A 8 TR SO E &K E
S PRSI v, B INSh GB 5009.267—2016 (£ i
YaERhRE B PEAIIE ) MFRET L, LU
KERT TR S

1 MR5ERZE

1.1 UFE5EF

Agilent 7700x HLJEFE A 55 2 AT (35 [ Agilent
25El); MS 204S B FRF-(Bii - Mettler Toledo 723 Al );
FEDI115 H R T 446 (1% E Binder 23 7)); WNB29L4MOOIM
JE IR IK S8 R (15 Memmert 23 7)); AVANTITXN-26 ¥
ELOHL(GEE Beckman 22 F]); Milli-Q Element #8 4l K HL(3&
[€ Millipore 2\ Fl)o
1.2 RFISmR

AT 25% 0 WY L A A AL S TR B A B (121
Pl T J A BR 2 W] ) BB 0 K AR UE VS W (GSB
04-2834-2011) K Bk NATARIE M (GSB 04-1745-2004)(E %
A 4 JE X AR TR ), m AR SR A RO
DT R Tk SMAAT BRA T, 4105 >99.999%); 525 F 7k
Y hBaliK
1.3 SKWHE
1.3.1 Hsara

FREGAAE 0.2~1 gCREH5] 0.001 )T 50 mL HIMif 110 °C
RIELOET, A 5 mL 5% H 55 AL 2 (tetramethy

lammonium hydroxide, TMAH)IEIOK, WHE 1 min, AL
FAEINA), TR, BT 85 °C+S CCHUAH (R 0.5 h
BB RIS SR B TR R 3 h, B30, FHKERZE 50 mL,
FELLRTF 3000 r/min (YFEHE, 2.0 10 min, B2 VEWA
0.45 um 3 UEMELUE)E, &, FBMRHE A, HBIkFEE
A B K 25, AR IR S AUPRIBORE S, SRS 1848 I A A
PRBOR M B0, WRHE 1 min, AR5 RBIRTAMIN 5 mL
FRBOR, QN KOK Ay B TTAS S K B8R (R R
132 BBRUELAF /LM

SARIN AR 1550 W; &8 15 L/min; 2R
0.80~0.90 L/min; HFBI S 0.30~0.40 L/min; ZHTH]3E
T 0.10 t/s; RALTEIE 8~10 mm; FEAL AR Mt/ .0 AL
HIRFIAEE, BIRAE 2.0 °C; AV, R <A
He fii# 4~5 mL/min, &R0—FES, SERER SR vhik
FFEI KT 60 so
133 MEAF Mt

FEVATS AR B R 5, dnil e Jrik, HERRmL
SR M ZE (D) X NFRR RN R " Re o 25 HRUBHE G S5 T
A 57 7% ¥ (inductively coupled plasma-mass spectrometry,
ICP-MS)AS i R M E A A 22 2 A8 S vk R 3R, D A 8 e
WA HERE A4S, 1 0.5% TMAH VWG BEERE R4 1~2 h,
HE YTHESRE.
1.3.4 A7k

B B R S GSB 04-2834-2011(1000 mg/L),
JH10.5% TMAH % 1 L BUPRHE R B, PR RIIHRE R 0.,
0.5. 1.0, 5.0, 10.0, 15.0, 20.0, 30.0, 50.0 pg/L. Bk(Re)
INARFRUES i : GSB 04-1745-2004(1000 mg/L), 4% FH#E 4
AEAR R 10 15, FEH 0.5 % TMAH 7% B0 B R
W, WARSTEMBOR A5 R E N 50 pg/l, JHE&H
2%~3% 1) 5P B o 1 BILKR HE VA VR I A ICP-MS A1, 0 7
JCEMMNFRICR A5 N, AT 3 e B o A
b, BLITE 5 ik P9 AR I 2 0 N A5 518 Y L (8 R Ak AR,
22l s v il 2%

2 HERE5HH

2.1 HmETALIE A AREE

LR —FM S H R RICR, WMAPRMRIEE, HAER
T A RARL. BAR ICP-MS Kl MUEAT AT Y
FEVEANRBOE, (A FAERE M o P LB I AL 1, A
HI, TEARGERIRIA A FRAE b R b, B ELEA S PR,
SECRARR . E IR L E B AERMIN, FARFE
SR FHAERRE AL A 05 P e L PR A5 1F B A T i 5, AL
il g i B rp il SRR f B LI, DU BE 5 B SR
JCE I 4y )i — R [ B, ICP-MSS I LA 22 53 S kA TRE
il 7

POCRAEGEA T LLAERS IR A B AR e, TRt A
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WFFTRI S%UTMAH WEIRAVERIREGR, W2 AP A hr iy
JF-42%(GBW10023) (1 Bt TR A AT A AR RS0

2 1 2R 5% TMAH AN [ B AS [R] S H st ]
T, RPN SIRAE R, BT 60, 85, 90 °C 3 MEHL
TRERIIRBURCR, 85 °CHE 60 °CIUFRBUHCR I i, {8 90 °C
FIIRBUHCRIR 85 °CAHELCHI 225, HiR 1T AR B ]
HIEREUECR, fE 1~3 h SREEFE] Py, B HEE ] e,
PRI R, A 4 h (FRIBCSCRIR 3 h T B 225, ik
B E SR UREE A 85 °C, $RBUSHA] Y 3 he
22 ZMSEREIRGER LR

F 0.5% TMAH ¥WEC AR RS, 76 ik &

0.5~50 pg/L X (&) 47 S50, o il £ [0 00 R ok
Y=0.0443X+0.0141, A ZEHL: r=0.9998, WE 1.

ICP-MS JEMZME R RAF, i FRUERRATICIZAL

B, TEAE SR E] 752 TMAH S A oe & %, T

éﬁ%ﬁ&#%%ﬂ@ﬁlﬂé%ﬂﬂ‘lﬂl IR ETE FA 0.5~30 pe/L,
FE MRS R R B AORE AR, FTORA 0.5% TMAH ¥ R
100~500 % .

W5 S50 5 AR FRARE 25 11 21 1k, 3L 3 fbrif
Al 22 BT XoF 07 PO JBE A B, 10 AR Al g 22 i o o7 F e )3
S B, A DAL 0.5 ¢ EA R 50 mL i Sl L, X
IR B 0.003 me/kg, ERIR M 0.01 mg/kg,

F1 FERIMFGHTEKPHEMNUELER

Table 1 Contents of iodine in laver under different extraction conditions

L TR /°C R /h EAABYmL II5E fE/(mg/kg) 2% {H/(mg/kg)
1 60 3 50 56.742.3*
2 85 1 50 62.342.6*
3 85 2 50 68.4+1.8%
7948
4 85 3 50 73.5+1.0
5 85 4 50 73.941.7
6 90 3 50 74.3+1.2

TE: #FRRR M OIRT LEACYRIERIRAR T 4 SRR T 53 bl sy

¥=0.0443*X+0.0141 %
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Fig.1 Standard curve of iodine
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SR FAASTR) £ i 56 0 0 a0F E1 2 1 A e 225 W) oA 7

wHHA G255, P<0.05,

AT RS, 6 He B8R, SRAINARIEIE, 7 WRkSr
I 58 FAR XS FR i 22 (relative standard deviation, RSD)#4J/)\
T 10%, HIEZRERES ZENTERN, R
WL 2, JLA X pkE: a7 B I SE G, S5
T3R 3, FUH ULy i A T A A o

TR A S AR, R DA ROKR IR AR I, 43 5]
AT RT3 AR R B AR HES T, InAR oK~
4324 0.01, 0.03, 0.05 mg/kg, #EATJr ke wEFR A IR
gy, AR 4, 3 FINARAKCER 6 R BICR I TE
94%~102%Z [, FF5 77k 2 2K

3 4 1
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Table 2 Results of standard reference materials (n=7)
FE i H 5T PRiEGR 5 {5/ (mg/kg) WESHE /(mg/kg) RSD/%
fiE GBW10015 0.36+0.20 0.36+0.12 5.5
At GBW10020 0.45+0.02 0.53+0.16 47
3R GBW10023 74+4 7948 42
Jad N GBW10024 1.68+0.11 1.83+0.32 6.4
Ly GBW10025 0.38+0.02 0.54+0.19 4.7
T T0792 4503 486+62 0.6
L ERM-BB422 1.320.1 1.4+0.4 4.9
#3 REMELERMN=7)
Table 3 Results of salt determination (n=7)
Hs
FEbh 3418 /(mg/kg) FRUfE(E /(mg/kg) RSD /%
1 2 3 4 5 6 7
L BL(GBW10006u) 138 13.1 137 139 132 13.0 140 13.3 15+2 3.1
L ML(GBW10008u) 301 337 309 291 322 308 29.6 30.9 2843 5.1
AR 1 921 9.09 864 898 937 9.2 10.0 9.20 / 4.6
AR AL 2 292 287 317 305 287 295 303 29.8 / 3.7
F 4 EREREREREN=6)
Table 4 Recoveries and relative standard deviation (n=6)
5% {5 /(mg/kg)
AJEAH/ (mg/kg) st/ (mg/kg) FEI%/%  RSD/%
1 2 3 4 5 6
0.01 0.0166 0.0152 0.0163 0.0157 0.0145 0.0159 94 4.9
0.0048 0.03 0.043 0.037 0.0376 0.0363 0.0356  0.0354 101 7.5
0.05 0.0607 0.0589 0.0611 0.0602 0.0593 0.0529 102 5.1
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