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ABSTRACT

This study was cenducted to compare and evaluate: the iodide specific.don electrode method
(ISE) and neutron actvation analysis method(NAA) for. detcrrmﬁmg iodine in human milk and.
cow milk. The neutron irradiation and counting operations were carried out at the TRIGA
Mark-1II reactor facility of the Korea Atomic Energy Research Institufe, The mean con-
centrations of jodine in human rmlk samples by the ISE and thc NAA were l450pg/L and
1350pg/L, respectively. The levels were not significantly djffemnt In cow milk samples, the
mean concentrations of iodine by the ISE and the NAA were %ﬁpg/L and 200pg/1,
respectively. Here, the ISE reading was significantly higher than the NAA reading. The
correlations of the two methods were 0.92(p<{0.001) for human milk smnplcs and 0.65 for
cow milk samples. The coeflicient of variation was 8.3% in the ISE and 4.9% in the NAA.
Therefore, the iodide specific ion electrode method is a simple . and fast method but probably
not in processed milk since free sulthydryl groups in milk are also detccted by the iodide
electrode. However, these data also indicate that the ISE method may be apphcablc to human
milk and pasteurized milk if the conventional pasteurization nme-temperatmc relanonslnp of
standards is not exceeded. On the other hand, the' NAA method, which is independenit of
chemical forms and miatrix, can be used for detemnmng iodine in all kinds of milk and foods
(Korean J Nutrition 31(2) 213~219, 1998)

KEY WORDS : jodine - iodide specific ion clectrode(ISE) - neutron activation analysis(NAA) -
human milk - cow milk. ‘ :

2k oz 3 A= %} d 28 23k A

N g

ao=r s 29 ¥4 "1"’“ "é-*_i 23

e 19979 124 19

*This work was supported by GRAN’P%E. KOSEF -

971-0603-017-1 from the K'orea Science and En-
gineering Foundation.: Lt s

2 S9A Y. 2ERE 20 A% 28 st
32 449 V4% QS A0l Yo IE 9
A= AEY 2o B FF B o] $aEo)zok g

AR 20E B AL AFY dBH R EAe)
5 RLE0) A8, Bush B4 2R84 ZBd= 2

2= Y8 YA 2ol Bk, Yoz ao=
L © 1997 The'Kmean Numtzon Socxety




214/ 25 2 Wl 22= ¥ 4 iy vl

£ iodide, ¥7] 222, 9ds Aty 80 Y
2 EAFY°,

AFY go= g 23t e nE vy
(colorimetry), 295 W& o] &3 Wi (iodide sp-
ecific ion electrode. ISE), SAAAIS} ¥4 (neu-
tron activation analysis, NAA), 7|3} Z&vtE 1)
9 (gas chromatography, GC), XA &3 (X-ray
fluorescence, XRF), 253 4548 Feh=2vl(in-
ductively coupled plasma mass spectrometry,
ICP-MS) 5°] it¥*. a8y A|5e] 94, £ 3
Aol M £4 4 093 dFE A FY 29 & §ao]
u]3Fo]7] diFe] AE ) 0= TS A B}
= AL W PG, =g ol2]F B4 e AR
W EA3He 2 0=9] Fejo e} g3e wome A
2ojl wat AEd 5= Qe B4 wpgo] AgE)

4] 489 (colorimetry)-2 82 =7} arsenious acidel
93] ceric sulfated FYA7IE Ao 2AT Uy
02 AEL R3] 29, Uy, 22 20 c FF
S BN 4 ot gy ujAge o Algd
20 S EMY - & Wol7 i) Haga
o] Sl 82 EV}F AIRE 3FATE FAA £48
& lom BAA ko] Ax WARE dHo] gl

8= A5 (iodide specific ion electrode, ISE)
< AR. Curtis7t 4FW 20=8 E43p7] 913 A
o2 AU B4 Yoz Loy Feloje FE
£ 33 243 electrochemical transducerE A}
L3280 AIYL A5 AXg HHo] Wea
Y& olF Pdstm wE B4 e s HrlEolx|a
9lom Z:Xﬂ-‘,?,-”m’, E_’q’_n)' _c‘a_‘grz&sz)g] Q8ocE Fae
4% AT Fol stk g2 825 HAFHL o
dide FH)|2 EA3= A BT A48 4 govw N E
AL Exoz go] AEHm e aviel
dME aoE ATYPL o]gsle] 2EF 2o w4
2 =43 77} Yupe®,

FAALALEL 24 (neutron activation analysis,
NAA)E 4 A8 Fol 37F 948 43y
§ 29 Wgoz A Mhg Azt B¢ vlR
NEE FAAZ PASAAN, 1) dk3ol s A4
HPAY Y352 2y JEHE 54 ZAniag 274
3] T4 AR YAE sk dhdolo® o] 1y
§ o83t EfU s°o= IS A} WHO/
IAEA 3477 Jod® UddcoMes J4dE
ol 4Hske % A9 8o FAG o] oz
A vl Q. FHAPTALS 2AYL 38t P
ol 2274 glo] vl o] 715 A% AR

2 17% E4E 8 7 Aoy, UiEY ¢ A8
B13ta YPejs} 712 FAQl0l ZAF R YGRS ¥
SAA W) 20E AT F oy, AR dAR
A3 &4 Aok g FH F ooz U &4
o] gtk B3-S 7M. 18y SAARAISY L 4
FW FAHELE Na, Cl, P 3ol oz Exjsh=

§ ol dad g 2 WAs dE nFELY
EA o) =,

a98e] o s ozke 83 (alkaline ashing) 2
2 f7183E H9g F 71A Z2rtE(gas
chromatography, GC)& col&3ld 72&& g ¥g
isotope dilution laser resonance ionization mass
spectrometry2Z & 43 A7/} oH?®, Ag
4, 7, €75 cathodic stripping voltammetry 3
Hog BAY AT Fo] AT, B uF 5 =AY
Egt=rH(inductively coupled plasma mass spec-
trometry, ICP-MS) ¥ o2 ZA|vf< g9, 4,
Aol R 2. 0= Fag B4 AU Aok

e As AFW fes #F Auvt A8 Qs
® ooz AF ¢ o AR 80E e B4 uhy
of g ArEa A HFg AHort. ol £ AF
M W ST B4 o g7l aeE
AIYE o83 By 4F A7 T vF 948
BAeted 2939 ez dedl FAAREAE
EAYE o]8sle] 2f E 7l 20 = F3g ¥4
ato] T WS vl Brbs Bzt Eglon, ¢gog
o e HFY 2o FEe £A3] A WS
&3] Ha gt

M R SH

1. N2 23

A ABEQ S8 11252 #uinlls iy w3}
Holl A 7galgon, 24 A Aols 2 Bt
3 AT SR 20 TS A ste] 2o o] &
St o)E FHEE &, FEEE FAY Aol |
om Ado] Y= ARF FREE BHE Bk 59
ol 12 Aolo] AHFAT. BE ANgSe AH 2AA
o] A2 &3} g AR He T £oF A
Zajo|gd Yol A% T 9850 W Az ZA
APAZ $A B AR - 20T Roergc

2. NE 24
PR L HlYYS B 905 AFE o8
WA FAAPAS BY BEe ARse, S4 2



24U 208 g wn, B8k

1) FINYNS 2M(Neutron activation analysls
NAA)

FAARAS B PoR 2 88 20 |
3 2AN7] 99 A 2ASE AR 2AMRL,
WZANZE, SANL 5 A3 B4 21 A4S A% 4
2e PSP FPAPPAIE B4 ZAE Table 190
AR

(1) A& 3A=

FA3A8 24E 8 AF g 323 34
< AR ¥ Speed- Vac-9~°l%75}°4 WEAZSAY

) FHA =4

NS 4R ZAE A9 83 A4 A4
TRIGA MARK-III 97-¢ 4=9) 7"‘}7\]@& A8

gtk 295 TN ZAMCE HHPTS)S

AESRen g AR 7188 S HaE
3l7] sisl A $LE 7158 /AGES A 4
FARE "B AR B4 224 g} JlsBN =
A A Wzt

3 A5 Al
%—*&?X} ZANZ N AEFNE o]&sle] WA}
2 ySpectrume AL, LEE Ge BPEiﬂ

7‘51%71-—1 AERE A e Aegs da
ol A L FHEZD yHHe] *‘Ei}%& 31316}
o YRS 0.1cmdl FIEEH TRE WA A
23 10cm 5719} Lead Shielding Box ¢t AA| =
o} 1o, A&VE F4AIAE BHE ATEG0]
7+ W28 Personal Computer Multichannel An-
alyser(Mastro-1)¢+ 943} WAV A% 2 A&E
A& 918 y-SpectrometryE £ASETE. AZ719)
dead time 5%% 4@}2} s 3}931:}

@ S A
A% AR PE PR AWRL o8 o
23} 2& WAPs A o} gste] FaAT
W=AM/ ® 0 Nyaeb {1-¢J e
W HBdas 34, g
Na: Avogadro Number, 6.025x 10%/mol
(AZE APs eps
a%)\_,] AR g/mol
& &N %
A

e T 2
; :

oA E R SR 0O 20200 199805

Table 1. Instnment ang opgrating conditions of NAA -
TRIGA- MARKA]I Research Reactor
: Preumatic Transfer System(PTS)-
“Gamma-ay Spectromeler
HP Ge Samiconducior Detector
(EG&G, ORTEC) -
Multichannel Analyser

1 oxm"n/cm sec,

Instrument

Netitron Flux -

Iradiation Time 120 sec.
Counting Time 300 sec
10~ 20 min.

Cooling Time

Table 2. Nuclear datavfér NAA
,Half—iife aw., f

Energy

Element R e
(intensity)

| 11128 25 min 1269 100 62 442.9(16.0)

aw  Atomic weightigimole) f : isotope abundance(%)
o : cross-sectidntbarn=10""cm% Energy : Kev

o: 9544 5 993, barn=10"%m’
g 4%7)9) ASEL, cps/dps
it BAA
A BIAR, In2/Twe
td 1 BALE WLAT
FA ol 5“.?}.@-& Table 2¢} 2},

9) 8°E M3 “"‘8‘
electrode, ISE)

225 BES BASI] 18 AHET jon meter:
OrionAke] Orion EA 940(Orion Research, MA,
USA)ILE™ Orion 94-53 iodide electrodes} Ori-
on 90-02 double jurction reférence electrode® At
2319}, 2 292 0.1M Nal £9&, o]&4% =
HAonic strength adjustor, ISA)Z 5M NaNOE
AH33I5IT. Magnetic stirring barg& %2 Hjoj#d)
A& 5omlet ISA £ 1mle Y& § known ad-
dition "‘%‘;L—E Ag eox Ee At
Known addition 3 A=yl 7129 9% 9
= ZRe 7].;(‘1 Gl ___g_ A4 .E.;g B o Z“:@}ﬁ} ug
Holpa® &, @?‘éﬁ»’\‘il‘ 9] s ofgdlel 9=
FEE 29T AF W Aol FR 9
< #AE7 ¢ Lacroxxg} Wongs‘u ““‘@ ARg-8}
At '

3. N2y -
HE AsE Statistical Analysxs Sysbem{SAS)
padkage® I3t SAALRR. BE a%9. 9
&%ﬂ:ﬂ% &'1&}% *&%‘&ﬁ*ﬂ% %ﬁz&ﬂ Alf«zoal r«!}z& _

%’%(Iodlde specific ion



216/ 24 9 $4u sox ¥ 24 upy ¥ln

Table 3. lodine contents of human and cow milk deter-
mined by ISE and NAA(ug/L)

Saraples ISE NAA
Mean -5D(range)
. 1450+1140 135041120
H tk - - NS
uman M 120~3360)  (190~3410)
Cow milk*™* 250+70 200+90 <001
(160~390) (100~450)
NS : not significant
ISE(iodide specific ion electrode)
NAA(neutron activa-tion analysis)
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Fig. 1. Relationship of iodine content in human milk analyzed
by ISE and NAA(r=0.92, p <0.001).
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Fig. 2. Relationship of iodine content in cow milk analyzed
by ISE and NAA(r==0.65, NS).
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Fig. 3. lodine content in pasteurized and UHT milk analyzed
by ISE and NAA.
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Table 4. Coefficients of variatioﬁ of the ISE:and NAA

Methods No.? CVA%P
ISE 10 83
NAA 10 : 49

1) Number of samples
2) C.V.% : Coefficient of Vanation:Standard deviation/
mean X 100%
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