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Abstract: Selenium exists in various forms of chemical species. The activity and bioavailability is strongly
dependent on its chemical form and concentration. Consequently the information on each selenium species and
its concentration must be exactly determined for the food we take in. In this study, selenium species in seafood
were separated and quantified by RP (reversed phase) HPLC (high performance liquid chromatography) coupled
with ICP-MS (inductively coupled plasma mass spectrometry) using post-column isotope dilution. "Br, which
interferes on *°Se, has mostly been removed by solid phase extraction and then mathematical correction has
been applied for the more accurate correction. The experimental result for CRM (certified reference material)
DOLT-4 agreed well with the certified value but each selenium species could not be compared. SeCys
(selenocysteine) and SeMet (selenomethionine) were the major species detected in seafood such as belt fish,
spanish mackerel, and squid that have been serving as Korean diet. The concentrations found in Korean sea
food for SeCys and SeMet were in the range of 0-661.6 mg/kg and 137.3-462.7 mg/kg, respectively.
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3 BE= v 5 gl
BA¢ de, 39 Ady 3egEe
ZF7E2 0-661.6 mg/kg and 137.3-462.7 mg/kge] =

ATk Tl Al 2= A<l sitkE A8 2A, AA, 24, 52
SeCys (selenocysteine)2} SeMet (selenomethionine) @] $1.2.™

AT & L 5 AT
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Table 1. ICP/MS and HPLC operation conditions used in the
experiment

ICP/MS Condition

RF power 1500 W
Carrier gas 0.90 mL/min
Makeup gas (Ar + O,) 0.12 mL/min
Reaction gas H,, 4.0 mL/min
HPLC condition
Column Kromasil Cs 250 x 4.6 mm
Mobile phase 5% methanol, pH 2.5

0.05% NFVA
1.0 mL/min

Ion paring reagent
Flow rate
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Lake forest, USA)E ©]&-3t AA|d FEFHOZ AR
% Brg AANFAG. AAL 1A eSS F/HRT
£ 7} 2 mL ARgste] Aol & F AlEE 2 mL loading
A7) S/ 2 mLE AREate] &3 WSl

“6‘ 7-13—1 =9 0_]/\ _4/\-]1:140 7SSeE _7,-_ —HQE_
st A& o R F2] Yol FUTH o] uf dojx
AZvtEIW S vl R Y3 F mass bias B
HZ 7)) g dead time corrections 3 Fof] Ao
72 2155 AFE3le] mass flow FENZ B, 84S
ARt 7F A sl gk AwFe T Aozl
AZFHES Folz HA F23o thste] A EsHA
I =

3. 41 ¥ =9

A A EE Y AN FES AXA 2
73§-ell4] RP HPLC-ICP/MSE ©]§-3te] 41k A}
(Fig. 1(a)) AZ7t 71 2 m/z 80H(F-2 HA)dllA
27% 3 328004 F e FolaEo] AFHUTH

et Aol e F98] me 18RS A
3 HH T owA Folavk el ER A HA <
golaxs Ay sEhEo] ofde ¢ F AUtk Brol
ek miz 79(HAA)E A B A HA sjo] A9
AA MM HA= A ol mz 804 YEbHE A
WA go|AE mjEE 2] PBra} ORCHA L] F47]
Aol wkgel Ax2 A7 [PBrH] 4 & & Utk
SPES AMg-3led AlFo|A Bre A AE 5 Aol 2
I} Fig. 1(b)ow HAFA o] wf F WA o]=2
gro] UEtES & & °AOD4 SPEE A}4-3te] Br&

o 5= ot

AMA R tiste] IAG FE 5] PBre] A%
A71E ¥2s A5 Fig 24 YeRd A= EA
SPEE AF&-3tE woll AlE Z EAl8tE Bro] of
L AE AAEE AE BAEth 29 Bre AA
He AoE Holn Al Bre] AA & % oF 95%
o]t} AR Bro] U ol e &
= Bro| [PBrH]'E AA 3= Ao
A BA4& Bt g8k

Ar 5ol th3te] SPEE 3t7] A=t &, 282

Analytical Science & Technology



Quantitative analysis of selenium species in sea food using solid phase extraction and HPLC-ICP/MS 311

:

:

—5eT8

Intensity (CPS)

{ ====B79
\ — =580

:

Time (min)

(a)

Intensity (CPS)

10000

Time (min)

(b)

Fig. 1. Interference of Br on 8Se for spanish mackerel in RP HPLC-ICPMS when SPE is not applied (Fig. 1(a)) and SPE

is applied (Fig. 1(b)).

700000 -

]
600000 1

500000 "
n

400000 - n = = before
SPE

] sfter
n SPE

200000 [N}

100000 A,
f/\l
0 T .

0 1 2 3 4 5I 6 7"
Time (min)
Fig. 2. Comparison of "Br signal in crab meat when SPE
is not not applied (--- line) and SPE is applied (- line).
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Table 2. Correction of Br interference for the measurement
of SeCys with SPE and mathematical correction
methods applied for crab meat

After mathematical
Crab meat Before SPE  After SPE correction
(SeCys)
190.83+1.31 109.82+9.59 73.08+4.27

average + standard deviation (n = 3), unit : png/kg

T84 BAg 37 A3 Fo] A3 #g vty
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7ro]l AA A FA W SeMeto]y THE o2 EL
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YA QA et ol Al oshH PBre dAY]
2794 20% ©]4Fo] BrH7F o] ¥Seo]] H3FS
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Table 3. Analysis of Se for CRM DOLT-4 dogfish

Total Se HPLC-ICP/MS
SeCys 1.58+0.28
. 2+0.
exp. value 8.2+0.85 SeMet 1684033
ref. value 8.3£1.3 SeCys+SeMet  3.26+0.43

average + standard deviation (n = 3), unit : mg/kg
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Fig. 3. (a) Separation of selenium species in whale meat by RP HPLC-ICP/MS wihout SPE, (b) Separation of selenium species

in whale meat by RP HPLC-ICP/MS with SPE.
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Fig. 4. Chromatogram for sole sample, which shows SeMet
is the major selenium species.
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Fig. 5. Chromatogram for cod sample, which shows both
SeCys and SeMet are the major selenium species.
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Fig. 6. Chromatogram for anchovy sample, which shows
mostly SeCys, SeMet and minor MeSeCys (3.6 min)
selenium species.
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Table 4. Selenium species in representative Korean fish
determined by post column isotope dilution RP

HPLC-ICP/MS
Se Conc. Total Ref.

species (uglkg)  (mg/kg) (mglkg)

Cod SeCys 549.9+12.8 L013 0.360°
° SeMet  462.7+166 -

SeCys 661.6x15.5 0.433°

Beltfish Vet 31280135 %97 3010

SeCys 630.0+8.1 0.805"

Anchovy MeSeCys ~ 35.5+7.3 0.775 0'7533
SeMet  144.8494 '

, SeCys 339.44+28 .4 0317
Squid SeMet 2476165 %7 Qag
Sol SeCys - 0.379

oe SeMet  378.7+2.8 2

i SeC -

Spanish ey 0.305

mackerel SeMet 305.5+13.4

Mok fish SeCys 579.2+1.7 0.986
ONEI SeMet  407.0+106

e SeCys  430.74605
errng SeMet  137.3+237

aref. 10

bref. 27

7} 9192 FEEe] g7 e AL of 3
ol 7Hg A whgow FelA ekt of
EoleE B g2 BT ok B ATA @
o o saEEd o Aen) S BE AT
S AT} vlme] Y W%E gL Holw 3
o BE 7 ARE 29 A9 gael webd o

o 7k Aol wehiE g Rolth, Roluth AR
A A ER o Feue
of webdE gekich el B9, el AtHe

E{l
st ol wet g Aol HiE e §21
v 28T}

4. &2 B
E AFE Sl = A g A L2 3§
AR g Aw SEEEe FRY TEE AY
SHAl & F AT mlo|ART} FAFEHS o §
3lo] g8 o2 F&3 F RP HPLC-ICPMSE ©]
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&3t sAHE AlBdA AYw §8FS st
T 48 F944 JAHE A&t pgkg FE9
nF AdE SRS AR A oiitE
9] itz A|BoAE SeCys9t SeMeto] F2 & H
AT} SPEE AME-3le] 5F7HIE st Bre AlAS
RIS Broll 98k 7S #5HA RS ARE-se]
A A g sk S ATE F A AF
ol T3 FEL HAAFEC] 7 mekg FFolA
U 2 olsle]H o] FEL tE TAFES v
FEo|ATt

slatg ATl g & AL A8 FEES
FET w4 3skg7ke] o)zt dojubA] gotof 3t
H BT FEHooF gt Zojtt. obF] FHYAE #
AE FFE=0] JloBR o] R dig A7t 7=
sl ko2 FHAA FAES FAst o A3
ofof &) 3 BG4S S5 F US AR
Azttt
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@ QlrE 2 WGk g W ol g o), AdEe
QA Tt seor EAs 2 Felel 5
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