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Abstract

Objective: To establish a method for determining urinary iodine concentration using a fully auto-
mated analyzer and to understand the iodine concentration in the sample population. Methods:
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Optimizing the conditions based on the standard WS/T107.1-2016 arsenic cerium catalytic spec-
trophotometry method, analyzing the measurement parameters using a fully automated iodine
analyzer, discussing experimental precautions, and comparing the results of measuring 10 urine
iodine samples with two methods. Results: The detection range of the fully automated urine iodine
analyzer is 0-1200 pg/L, and the detection limit is 2 ug/L. The recovery rate for spiked samples is
94.0% to 108.0%, and the RSD% for replicate injections is between 1.2% and 2.9%. The measured
values of urinary iodine showed no statistical significance compared to the national standard me-
thod, with a relative deviation of less than 10%, which meets the requirements of the national
reference laboratory quality control for iodine deficiency diseases. Conclusion: The established
fully automated urine iodine analysis method has good precision, accuracy, and linearity com-
pared to manual methods. It achieves automated reagent addition, improves detection speed, and
avoids direct contact between operators and toxic reagents, meeting the needs of bulk sample
testing at the grassroots level. A total of 1777 urine samples from Haimen District were analyzed,
and the data reflected that the iodine levels in the population in Haimen District were at a good
level and above the adequate iodine level.
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1. 518

BRANARLTRHMEICEZ —, B “BHnR” 2R, BENMKFEAERE: AT RAR
I ANy s PRI KER . 4EAR AR (R EERG ) LR R LI A KR B 46 [2] [3]. fa RN A P T 1)
RN 20~50 mg, HEFEIRN BN 150 ng/d, LA 70%~80%IKEELE FUR MR, 0% E i RIGHEH , JRK
P A W NARIIUE FRIR DL B BRI FE bR 4] ARYE (R B R RAMILIE RS (2018) ) [51/8e A LEE R A 47 £
100~199 pg/L A& H &, R AN T 20pg/L NP E G >, KT-5 T 300 pg/L B oAU &, fliEi=
BRI AT NARER A, 5 LT H8. F e, HORIRM OSSR, i 14 5 DL R AR D4 S fi e
RN RGBT 120 pg, Z2EFMAIAA LR EZELL—RIEWANZ, 28 220 pg. FrLlER
BLPR#5 2S6 T 77 FF BR i 0 R RS} 2 MU = 2 ) i 3L [6] [7] [8]

I 5E PR 7735 £ EEH WSIT107.1-2016 fflifi b o BEVE (B RR T 105 [9]. Bl BEsmkiE.
R E SR TR EE . SR R IEIES, SRR RIS BN T 50 pg/L B, I E 25 ik
MPE. —BOERT . TERIREER, EARE S R ZE RN, (AR BB, FETRI A, Bl 377
SEEGAE G RIL[10]; R A KBNS HUBRE & 55 B AR IR (1ICP-MS) R, e iZ 8 v 2 B ot #RAF
R E[11]. BEE BBk IE, ERPRERFER 12 4 8 sh RO BEA R w0 e FR i )
B, B3NSR BENEMAARI, JLTF RN ERERE, Mg, AN RERA S, )2k
Vb Mz FH 3835 2 s % v 2] [13].

2. SCIOERSY
2.1 UB5RF
AutoChen 3300 24> B Bl AT A3 HLAAGE XT84 100~1000 pL #3ike; BB A4 0~300 pg/L JK
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RE %

WS IR 7 . 1 mol/L i BRER S vA W . 0.025 mol/L TWRIER 1AW . C(Ce™) = 0.025 mol/L Tt ik fli 4 VA Tk «
MUbR AT A R A EB K T AR 75 HrAnEY) it GBW09108x 1 GBW09110c, AniE(H
73 91°4(80.8 £ 9.0) pg/L F1(227 + 15) pg/L.

2.2 (USBTIEEY

A2 B SN RS AR FR B VA iR 1000 ul, JH AR~ 105°C, YH 4L 60 min, P [A] 30 min, S
WJE N 20°C~35°C, #HF 0~300 pg/L iR EL Sl E ik, WERAN pg/L, NUSAIECH 3, LED Yil
P 2 =400 nm, R1 NERHERTE W 300 puL, P47 300 S, R, NAiER %% 50 L, P 1800 S, weHiT (]
h30S, HIZRRANAELR M.

2.3, NIEFRE

EEIE, AR AZhTEN, SR BB /K S B AR IRIR 1 i AL A, I AL A R R R AL
YRR, FIRE R RE H S E iR N o e AR R T AR, AR AN (NH4),S,0g + 2H,0 <
2NH,HSO, + H,0,. (NH4),S,05 + il — 0,1 + NH,HSO,.

T sE RS, WO Al AR SRS ST AR . HaAsO; + 2Ce™ + H0 — HyAsO, + 2Ce™ + 2H", R
g ) Ce* iR Lt Ce™, WA i, SNIREEEPRL, FrRIM Ce™ Mk b . 5 il ko B BE A
SN TR], B 5E A R R Ay Ce™ RO RE, A FIBLA R SRk BT C S ARSI E RS A Z A1)
EEKE C=a+blgA iHHE A&,

2.4. MWFE

B RFEADT 5 mL, BT ROGERE SO R IE R E T, DAFIEAA . il Tl LRAE 2 F,
ACHUUGRAE 2 DA, —20CHUMRAE 4 DN H o STIFHT AMEEEGEIA KM, AT RGN E
HEYE; WEK 250 uL JREEAIFRE RSB KHE PR a2 L, A8 B SIS RBR iR 2, 105°C
FAFT AR 1 /NI WA BRI R], FERIEEAT RN, SRR RIBOGRE, (8]
LRV IR AR, SE R A N A B S ALl

3. &R
3.1. ¥RfEpZFNiE R

Fo IS TAE AT bR RS, DA B SRIRE C (ng/L)N X BEALAR, WROGFE(E A X EUE A
Y PNA bR 2] 22, SRAF B v h 2R 2 1 Y FBLAE 0~300 pg/L LA, R EIH 728 X = —449.4465Y +142.9326 ,
IR REON 0.9999, WL 1.

HESEIN B 10 REEIT 2 IR RO BE , AW FEAE AR HE O 22 (1 3 £ 1E BRI H R, 45 5 2 ngl/L
(LAHC 0.25 mL JRFELE), 5FTEML, kR B, & HRER.

3.2. BEEMERE XL

B AR 3 SRR FEI IR, 42 BRI v E R I 6 IR, V50 52 {E (AR br 1B i 25 (RSD) »
RSD 7F 1.2%~2.9%, /N 3%, FE%EERIF, W& 1.

XTI 3 AN BE I PRFE NN — & B 1B, @47 s [IOREs:,  [BIY#7E 94.0%~108.0%, W7 2.

A3 BT E R T AR A s 23 AR EY) 5 GBW09108x Al GBWO09110c, i 75 & {# 43 51l 9 80.5 ng/L,
225.8 pg/L, IITENE A FIAN 2 FEIE LA -
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Figure 1. Standard curve
1. drofERhZE
Table 1. Results of precision experiment
F 1 FEEIHRER
F il P (pg/l) FHIE (pg/L) RSD (%)
1# 45.2,46.5,,45.4,47.6,45.8, ,45.3 46.0 2.0
2# 146.6, 149.7, 150.1, 155.3, 158.2, 148.8 151.4 2.9
3# 286.7, 285.0, 288.6, 280.1, 289.3, 283.5 285.5 12
Table 2. Recovery rate experiment
2. EgEIE
Ff it AR MH (ug/L) A (ng/L) WA (ug/l) [5] r 2 (%)
1# 46.0 20.0 18.8 94.0%
2# 151.4 20.0 194 97.0%
3# 285.5 20.0 216 108.0%
3.3. 73FAtE®

4 H BN BT A S AR A AE T i 5B E e — B, VBRI T/E 0~1200 pg/L, HAR A RBERSIL 1
B EA IR, 2 TR, R iR e A LT B A, W 3.

Table 3. Comparison between manual method and automatic analyzer method

* 3. ENFLASEBHOIICALR

ik F LA WS/T 107-2016 AH BT
2R M — A 0~300 pg/L 0~300 pg/L. 300~1200 pg/L
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Continued

FEGA AR O Ll 205 {5058 11 3 IR (100 i)
N7 2.5mL 0.3mL

T B Al 0.3 mL 0.05 mL

JSRE B I T8 30°CHA, FILIIFFIE 30s 30°CHEIRAM, HIKE T 30 s

W P K 400 nm 400~600 nm

SRARFA 2] 4 mL /N 0.5mL

LoalllbuiYi s #9100 MK 9500 MK

SRAEIEH IEH N JRFE 10 47, FIPBTRI VAN & HORIUE &, SR WAE 40 BFCH BORHIRRAN 5 = 2.5 <
3.84, P>0.05, ULHWIMHEDE RIS RS HARRMEZE N T 100077 & [ sk = 5 2050 =
JREAE IR -

Table 4. Comparison of two methods (ug/L)
= 4. AT ENESEREER (u/L)

1 2 3 4 5 6 7 8 9 10
[l b 108 57.3 112 108 261 86.5 205 192 66.2 20.8
AT 98.8 56.8 110 99.0 258 84.6 207 188 65.0 213
AEXT 22 (%) 8.9 0.9 1.8 8.7 1.2 22 -1.0 2.1 1.8 -2.4

34. RIEFEBEW

AR A AT ZE ORI DR A AR 2 &, I SRR AORTE, R IO P4 30 min SR R B AFIRE
mHEIEE, BRI TP, BATARE S Sttt HER AR KER s RELRE R R bR
HEHN 2 28 s SRIR PRI TS St B 2 A 5, SR TH 1 %R AR RR SN I MR A A S T AN M s 7 s
FRIAS I B0 IR FTE e BN 10%3h18 + 5% S AENTE W HhIR i 24 /NI, T 25 85 77K sk 2~3
o BT TRNSAEMIR A 3, FEZERYE, MMREERAREE, WREEERE, [
PR, TR ORAT: IR P AR R B [ A B RLIR « B WK S, 8 fa P DR A B ) it 1
PR e [ AT, R AT REBSUE PR T AL R AN BEAR AN A A b 20 A OB REAEAR . BB/
T TP JREERIE SRR ZEH R U2 AEROEEEIR A < 0.700)RF, N9k & RN R: B
ARG K @RI, SRIGHRBE R & AFAE S G

3.5. HmaoHT

SEhRRARE 2022~2023 LRI T (T X) 3 1777 43 JRFE, G4 BB BT G E B o e R
575 2022 44 10.65~596.38 pg/L, 2023 £E4 21.21~495.98 ug/L; HAi%: 2022 4£4 206 pg/L, 2023
AFR 200 pg/L. BRI A WS 5, BT ILPRAGK FETE 100~299 pg/L b 70%, SEinfik%, X5
SRR 25 0 2 X A e A 2 A ) RS SROIR B AR AT 5 [14] [15] [16], S RAEREAR 2 ThdE 1] XN REL S B
DN R i 7K, A B X 43 AT
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Table 5. 1777 samples of urinary iodine frequency distribution [n (%)]
5. 1777 B HE S RBSTE 575 [n (%)]

L <20 20~49 50~99 100~199 200~299 >300

HE S R B B EH KT & i
2022 4F(962 1) 3(0.3) 22 (2.3) 151 (15.7) 322 (33.5) 319 (33.2) 145 (15.0)
2023 (815 1) 0(0.0) 14 (1.7) 73 (9.0) 362 (44.4) 261 (32.0) 105 (12.9)

4, &Eip

AH EC A SCERLE [ bR T T2 il 52 264 [17] [18] [L9]A1HE T4 S2 i 20107 T B4R I+ eieidt, N 4 1 3

IIMTACINE PR, 5 [EFR T TR LU A A tH PRABAR, SRR, MR E A Z MR AR SO MR B . A A AR 42
WG OB SRR RS, D NN ERAEREI, SCBL T HEhik, B TRIIRCE, BERi e R
RHCEFE A TR o D T 1777 40 fRAE, S S Wt I XN Rl & /KO A T3 K
THLUEH RN, X5 AR ADIAEER BRI 9 UL LS A R [ 5 sk = 5 2 S 00 = 1 B A% AR 2

AR
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