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Abstract: Selenium intake is crucial for maintaining body homeostasis, and its dose-dependent characteristics influence the
efficiency of selenoprotein synthesis and expression of biological functions. Consequently, precise selenium detection is

vital for determining the optimal dosage. This review covers various selenium detection methods, including spectroscopy,
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electrochemistry, chromatography, and capillary zone electrophoresis. This review provides an in-depth analysis of the role
of selenium as a key component of glutathione peroxidase, which directly scavenges free radicals, blocks carcinogenic sig-
naling pathways through selenoproteins, and enhances T-cell activity to exert antioxidant, anticancer, and immunomodula-
tory effects. The strengths and limitations of various detection methods have been carefully evaluated. For instance, ultravi-
olet-visible spectrophotometry is known for its high sensitivity and low detection limit, making it ideal for routine analysis
of food samples. Fourier transform infrared spectroscopy (FTIR) is particularly beneficial due to its non-destructive nature
and its ability to distinguish between different forms of selenium. However, its sensitivity and accuracy in quantification
can be influenced by sample complexity and preprocessing steps. Electrochemical methods are cost-effective and straight-
forward to use, making them suitable for high-throughput analysis, though they are more susceptible to interference. Chro-
matography, while offering high precision in selenium speciation and quantification, requires sophisticated equipment and
more complex operational procedures. This review aims to provide a theoretical foundation and technical reference for
developing an efficient and accurate selenium detection system and to promote further research and development of
selenium-enriched foods. Future research should focus on improving the automation and sensitivity of detection methods,
overcoming matrix interference in complex samples, and advancing the development of novel portable detection technolo-
gies. Furthermore, as the use of selenium in functional foods continues to rise, developing more precise selenium detection
systems and deepening research into its biological effects will be crucial areas of focus.

Key words: selenium content; detection methods; Fourier transform infrared spectroscopy (FTIR); functional activity;
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1.1.1 884N S84 G REE: (Ultravio-
let-Visible Spectrophotometry, UV) A #EiE FLmb 7E T
PUA G B F-LEBRBR AN BT il SRR e | 3,3"- 2k
RS AE b (Ol & A R SRR SR, A2 BT R
AEMG < B0 Bl A Y . TR P (B R e R B )
FEAR S R i, SR AN T ARSI
Shishov 258 P YR G N7 T 5 /K AR b 1 7R AR T 4
HL-UV e X3 XS ZH LU il () ik, DAL el
J7 7~150 pg/kg(0.14~3 pg/L), K BR F0 5 B B 5y
Hh 2 ng/kg(0.04 pg/L)F1 7 ng/kg(0.14 pg/L) . %
PR UE RS R R, =R SCAES FE ST I R T AT
A H R, G TR SR e S X BT,
254 UV-Vis 436G R Tl G 3R 1R HEAS I
R ZR . SLEGRAIRFNENIROEAT T 337 nm AbET, fiffi 5=
HIFRAESLTE 0~1.0 png/mL Af B ik B A 6] PN 2 B P AR
APk N, AR R FERIB N A=0.3225C+0.0383
(y=0.9999), YorZ Z2E0 R?=0.9998, KilF iz A HAT &
WERFR B b S AT PR . BTV X At 55 ARG 00
N T 3h 4 . FEH4S, Morschbiacher 500 @27 17—
Fh 4366 8 1 FH 1000 s 2L B 2B 4 I v A e 2
22 PEJE Bl 0.025~0.250 mg/L, £k Pk J7 B A} R ok
1.0678, #FE 0.0197 mg/L, R*=0.9991; J7 I s
[ FE>96%, RSD<3%, SEBRE & Al & 5>~ 0.01~
20 mg/g. Z5 b, BEAN GG EE VI R L i 40 S W AR S
PESR . A MEAT . AT R R LS AN T R, AR R
B (RYEE L XY AR CEit H ) M R B
(FLER AT S B mh BB P9 2] 2 W H o B R
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(Fourier Transform Infrared Spectroscopy, FTIR) 53
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AR A R R R RN A AL, TR A AT 4 AH &
FBCFAH X T30 s 25 53530 2R 0.97 F1 4.36, 5 HILARG I
XTI 0.95F1 6.44., HFHIE R BUBAR, A7 25 WA T4k
1k, ChenZ5:031 S ] ATR-FTIR P is il 2 2K H5 v i
R B &R, 48— P T2 AL B 5 73 ST 19 B — 1A
I B8 B A A2 1F 45 R2>0.997( RMSEC=1.76~1.9,
K% 6), Wil 4 R2=0.9868( RMSEP=3.27, RPD=
8.61), THIMIME w22 <20% F1<<10% HIEEAS & 4351
S 92.91% 1 82.27%, Hi ML 16 B I I& IR n] & H
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AT R SR RELR DO, MAa 2GR S e S R 2H
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RACTRBC 5 o AR5 R H S R0 AH (i - S b &
A -AFS W52, MRk & . 27 IREETE 10 min N
SEER S RIS B FIELR S, LM R AT, B S
BOLR AR 25 r KT 0.9992, 7L AR H BR
b 1.0~3.0 pg/L, [ENACE R 89.8%~100.6% . 1%L
)3 B AR R AP, (BN % A i — 2P m . BRSE
LR {2 6 G B TR AN 7K H G , ARG BIR Ay

0.23 ng/L, K555 N 1.25%, IR EICERAE 100.9%~
103.4% Z 18] A il 77 Ak B2 meg G 00 v il P A K 285
B2, BIRTTIRZ R TR, AR AN SR RN
fift-AFS W52 A 7™ S il 5 1, BRvEd) B e (E 456
S0, JTEERH PR 0.057 pg/L, RSD A 0.89%~
2.7%, NIFRIFNKEER 93.7%~101%, BFFEXT L & FURE S
GOPLEZRTER= A G el oposy i A AR S < W A i
AR A B AR K G 3 ST (R B A ) A A,
o B DA IR T A AR R Ao R 90 S I [ AT s SR G
95.0%~100.5%, 5 M & & Pk AR 5 R 0k 2 =il T
3.0% HI(E N, FHEAL Ge MR I it 55 41 B s s 22
BT E s Rr s o v

BASKER, AFS DI R0 | RIAFEPERPGH
KeMEe S, OB & i P B2 F- By . AEAEY)
PEE S CANREK . 25t . HEEEE) i, AFS Al SEEa &
i S HIE A UERRIN 2 , JCIHAEA R AT T AT 4%
TG EE A REUE . SHAMES A
b, VRV AR S O T R A S AFS BERBLRUEARS
MR nERPE Sia et . BARFR I A 7S
G NN S PR (SRR RV At = TR NSRS IE SORTIIEEN
&, AFS TEE S ARASIN v i i FH AT S50 Rl o
1.1.4 HAWIN T BRIR TGRSy
FEICEEIRAN, HFFEE R R T HA G F AR B
HARASI N FH o 43T 6 EIER (Molecular Fluo-
rescence Spectrometry, MFS) TR 7ER - E I K
ST R S 77 A BR AT WG IX ARRNE D SRR A, 8 1
BT Seis I Bos SAR AR Se I E M E B b, B
ZEDT R MFS XF AN )b X R A A g it 55 B B4 510
B, TR RARZE 6.5x10™ pg/mL, FH AR M 22
 1.9%~2.8%, IR EIEAE 87.8%~107%, =%
LEA RS RPUE T RErE . SbFIE, X B0
Jii%72: (X-ray Fluorescence Spectroscopy, XRF) JIJif
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HR A s RGN ; XRF LA RiTALBRIA M | A Bk
FEL L S A PR, S A E HE S AR Pk T
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Table 1 Advantages and disadvantages of selenium detection spectrometry
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P .
MFS B 5 TR TN RS XA 26 PR PR e IR
N I STy O O
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1.2 BHEE

FEA AR IR AR AZ CMLIAE TR B Se(TV) Y
B, 3 AR e M il A R A RN, SE B 4% I 5T
Se(IV) YU 53 AT B BT o H LA RE R — M LA
BRI (SVOVE AR TP, SV ARIE BT+
A 5T AT S AR RO AR T S i A A A A AT -
RS BN T SRR ST R S R, B ) A=A B
FEL B 2 TAT R R B 8 SRS A i 2 A% o i, Jm ek At
TG A0 SEERASN SRECE AL, 5536 REETRAR
FEAHXT IR 22N 7.2%. Merino 223 3% AL SV il
E Se(IV), K BR 0.065 pg/L, EHEFR>M 0.21 pg/L,
LT EI N 4.0 ng/L, 15 WEE M E (1.0 pg/L WK JE
T)HJ RSD N 1.6%., ZWFFE4EH A CSV 454 Cu
(ID#1 ADDTP P4 & J2—Fh R, vedrksm H A
FZ IR EMAIN 5. SEgriadLt, BN e
AR 7 T B0 H B8 7= 9 RAEE, RIS X) 52 A9t i i)
T EA LT AZ, S EREE AR AE B 55 A f A
THAJEETEL
1.3 @ik
1.3.1 B Ens-imEBE G S AR, Br6a
1% - H JBHR G 45 B AT 157 (Ton Chromatography-
Inductively Coupled Plasma Mass Spectrometry, IC-
ICP-MS) KM AL E 5 B8 (o5 s R ERAH T o Rl s
38 1 B Can PUARAT ) i o B 8 I R FH Al 4 35 1
B A R RS, AR R AR A AR A S B AT A R R S
AEFERANEY XL AER Je Ny T IC-ICP-MS BEFH .
ARXF 4G 7 Se-Met, MeSeCys & SeCys2 M %E &= 47
A7 s, A0 BR 435102 1.20. 0.80. 0.50 pg/L, Inkx
K 81.8%~94.6%, FH T bR W 22 2.6%~7.1%.
ST HEE A I BR, Xiao £5P9 I & T LT IC-ICP-
MS BYGTE 2S5 SRR &, 2 TE SRRy 0.21~
0.56 pg-kg™, BN 0.69~1.87 pg-kg™'. iZEER
A REENS . AR S . EEMERE SRR
e ABAFTELL T SRR TR L ICP-MS 280 BN AT
Fs il PN RS, AT A S 4P i35y 52
[STAGE I Hp 7 3 ok AR S AT AR B M e i L AR T 2
(Un Se-Met/SeCys2 5 Se*) /i BSUR, HiAb AT 2446
A 52 283 R ] BE S 2L Se(IV) SR =E L 284G I R

PO I, H T A ZE IS T 4220 0R, 5 | A XL
TGRS, il 24 7 kil FTE R .
1.3.2 ESREAHETE S R0rH (4335 (High Perfor-
mance Liquid Chromatography, HPLC) Jit B 2 i i
A B JEL S N R b RO R S g — e R
Se(1V), 5 3,3'- " & BRI (DAB) T AELAE AL Se-
DAB &Z-&%), FIH HPLC 45 & & A XM A st A T
Sy E I, SEPAEAS T E BE EARI . He 45070 3k
T DAB AL 7, HPLC SR o il 250G & e, 46
HiBRA 0.01 mg/kg, E &R 0.03 mg/kg, IR [EL
g 81.2%~96.7%, RSD A 0.72%~4.23%, J7 1 51
HUE SEIIE R4S 2SR AR
Z5nt), FF Se-DAB A Wkase s . b B
A S, B E PR (0.03 mg/kg) . RIFEE M
(RSD=<<4.23%) MARIASILEE, 3 & ST Y PEARE
o AT 5 i AT o

SR, ZITIEAEN ] FATAAE— & JRIFRPE: B 5,
AR 3= R v B ARORATT A AL 2D R, S 2 5 i T B 2R
S s HAE S, IR o B Bk, %07k
TEN FH TAE AL &L CAnZs it L 25490, Xl K
HHEEMAEHTEM B &5, 45 DAB
HA—E R/, 0802 4 SEMLrE ] R T HAE
U N T N
1.3.3 SERURAHORE PRI SRR A s R
B Biii% v (High Performance Liquid Chromatography
Tandem Mass Spectrometry, HPLC-MS ) & F = BE i
WSRO MR 28 o 30 AH 4325 A o, AR A BT oy
P LA B 50 i 0T XA B . 43S e 4 4 &2 L e 5
RS AR S, 5 0T feT LUAE BT 3 B A, B ¢
AT TS ] 58 A P S e AT, TS AER 2R
JFH HPLC-MS/M'S A6l i B2 i 22 ik A+ 3 Fhaimif ¢
SAHEEMR, LR PEFE EI Y 0.5~100 ng/mL, -3 A1 %y
93.8%~94.2%(RSD Ny 2.13%~3.42%), J7 i HERH B
K59 R, Kong 5P #57 HPLC-MS [F]26#
b T A =Pl 2 2R, Lk S (RP=0.9993),
FREPUE KR 2.49~2.92 fmol) X555 R (H P/ H
[] RSD A 2.87%~13.54%) RAF . KM 7 ik BAT
brrPerksm . SEEHE L TR RS AN R AR e,
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TG 2 =T A AT AR B, PP ARSI LR e A7
B TR, (B ES AS & . 4EFPHERE IS Airgb 3
HIR R 7 ik R AT S5 R R
1.3.4 SRORAHE-FUBEFR G S B TS SRR
- BB A A5 8BS TR T 592 (High Performance Liq-
uid Chromatography-Inductively Coupled Plasma
Mass Spectrometry, HPLC-ICP-MS) B H R Gifiy Bt
AR B RET 22 5 S B 530, ST e A R B
AU R S T A BT RS I 2%, KR BT 17 LY (m/z) S8058
A RE PR S Bt L AERY I B HPLC-1CP-
MS M B AK, Se(VI) | Se(IV) . SeCys 2 . MeSe-
Cys fl1 SeMet ¥ &t BR 4351 2 0.15. 0.15. 0.18.
0.12. 0.15 pg/L, IARFEIRCRIEE 76.0%~104.2%,
FHXTFRUEIRZE N 1.1%~8.5%. P 25L5E3 MIAG I H At
e, LA/ INEE SRR, SR A HPLC-ICP/MS £
M 5 FpAACaERR, LR EJE FI S 1.0~200 pg/L, i
BRA7 0.11~0.29 pg/L; BRAFACDE 2R (SeCys, ) IR
RE B NSRS, Hoy 4 Finpr B Ss 92.3%~
102%, RSD H 1.6%~4.2%(n=7) . BB JlH e
R A AR AP L, 2 S AR (R EORSE L
WEEE) A AL, Rl 20 1L 54 (SeCys, . MeSe-
Cys. Se(IV) . SeMet. Se(VID)), ¥ I£E 18 min J&E Y]
N S8 B LR I O B, LRV B D 0~200 pg/L(r>
0.999), K H PR & 0.005~0.025 mg/kg, RSD & 1.6%~
3.3%, Bl 79.3%~103.5%., %7 L EA K H R
. £RITER LT BAERTVE . ER RAEF L ks
R Epi 8 B IAF G 20K, 1 FH T S il i T Al T 2
FRE v Y, (B E s dE g A = | a7 &
MEEARE
14 EWEXTEIKE

BYNE XA KA TR R IZ IR R, A
BT AE B A A H R T R R RS R 2 S (L fiT
Jre JEAREE) SEER s (RN, AN RERE R R 5
WS T IE BOOUHL )22, it o v, R s 7 2 H vB T R sl 3
TR, $E— 2D FH4 2808, & THEZS 1Y
TP P TR, Al-qudaimi 2507 $#E57 BN
X Hy H Pk s, A A 22 3P % (85 mmol/L NaHPO-
0.5 mmol/L CTAB, pH9.37) M HL ik 514 (=5 kV, ¥t
£ 1.0 psix30 s), 7.9 min PIZEOIAGEL ERAIN, Zett
JEEE N 5~300 mg/L(=0.99998), [ % 102.4%,
T FH I B SR A R t AT . B4 XAy LUK
I A B SE R RO IE  FEAR TR SRR . AR

IR e AR R AEUE A2 GRR BRI ARAIR, S 2435 5 T3
SYESEEBLME, BB T s iR M.
1.5 KNG ESHRERESES

it —2 SE R S BRI R, B A
ATHIESARUE GH/T 1135-2024 CERlA ™ 5k )X A
KM 7 AT 53T o IR AS [R5 a4 7=
(5. ik, RS ZEAE) i & EyalHE T B2
SRo BN, PRuERE A B HGRL . B E IR
SO Py IV AE 0.15~0.50 mg/kg =2 JH], [F] B SEsR Al 45
FEFR A A G WA Sl v o ik B — i Ee ) (=
65% 1% =80%) o IX MR KM Ty vk AN 7T HLA 4T
ST ADRE YEDU R BB T, N REAE X 53 I S hfi 1A AL
EHIWISIE . T, S Ren 2 Sk
IMEELL DR A3 TS ORI A AR nIRE UHE Sy B e BN
FWE A, 56 &G (H AR |« REE 2% Bk
2 5 AN FR KIS AR, ARSI
P EASEPS BRI T A N A A
WA GH/T 1135-2024 23R, (HAERE & 2 FIA L
il Fe A5 5 1, HAT HPLC-ICP-MS 25 = R 54 ik
1T, BRI IEAA AL . R 2 G T ASFEA I
RBIPCARERA o AR R IR T IRIE A, A EE M HHL
S PR i 2 i vt (I B S T S AR 75
[FIBsH N7 e — AR HEAL T IR 2R, ARUEAS [RS8 2 R 1)
Al LM I HESME RS L S S s BRI, DA 2
PRSI A PG WA TR SR . 25 1, IA Iy ik Reichs
SE TR, AFTEAS AR AN I o ARG A e we
viEfl . SERAL TN A A, DA S 3w Al A i
R S TOREVEOT o
2 flpYIheE RE/ER L
2.1 mEMNEMN

23 RALE TR A G TE . MRS B H
R S ALY SR L] 43, BEMS TH BRIP4, Bl 1k40
M eI, RIEDUEILTIRE. Huang 5507 57 b
TN AAT Il 70 Ak B B S R ) /N P E AL R GEFE R o
M- A 2H 2R G I 4% 5 B 0%, SOD i M B 3 R,
POD Pt A W W E -, R AE BT S A bn 5
MDA &5 K, GSH FUR 83 in, JEp#AY
(A 2E SR BG4 B e, s T st L e rEb A
A v 45 BIAE AL . SELBAFFT 260, Li 4510
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Table 2 Comparative analysis of merits and limitations across selenium quantification techniques

Jii: s, B,
Stk IMBRAES: PUT etk ZoR B0 FEGATAL RIS 2 | FEMCT
LiNaE S ARG PR AG N HUTHE2E A EREL S | AR 2R ™8T
ik SRR I E A PE RN NN

BUE XA R E

IrBRRREOL S | O EERE . MpT R

H HEIRAN AL | BV | A7 R T




- 508 - £ Tl B4

2026 4F 7 A

®3 MR

Table 3 Biological activities of selenium
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