510 % 55 23 0] B 2 4 T iR o Vol. 10 No. 23
2019 412 A Journal of Food Safety and Quality Dec., 2019

=3

EEM, ¥ @ TWAH

(PEE R R ERFREE, bt 100050)

W F: WEANROATDRMEITTE, AFEIESNIXT ARAThREARR, i aUmESELL . buk . PUR
. RS E TN A EEER . AMRRBWN SR FEES BRI, NEARAEmES. A
A A P 5 A MU R A 5 . T R E R SRS EAST, A S il R ATE
FKF, R Bl T 285 B 5 B R A DN 2 I AR I 5 18— JE s AS SORT Rl b oA LB ARG 3 5 . TS 43
BT LA R B 0 2 SR AT T 4538, X LATRAH 25 BOk FI B AR TL o 00 408 51, DASOAH (A1 - F B A S5 B IR
Jii 1% (gas chromatography-inductively coupled plasma spectrometry, GC-ICP-MS) . = 50 AH (2,15 - B Bl & 55 B
FIR BT %7 (high performance liquid chromatography-inductively coupled plasma spectrometry, HPLC-ICP-MS)
15 RURE €075 - 5 B = B DU 2% AT BT 3% 5 (high  performance liquid chromatography-tandem mass spectrometry,
HPLC-MS/MS) DA ¢ H, 3k - B, 2% A A 45 B 1 1K 5 i % (capillary electrophoresis-inductively coupled plasma
spectrometry, CE-ICP-MS)>K 3= (4G 7 iL S50 o8 b SR AT T 628, LASAXG B o A5 AR fid Rz 00 452 AL A0 Rz ) B
AR, JR £ A BRI o %) R o

KW AP, WA ke, BT

Research progress of organic selenium speciation analysis in food
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ABSTRACT: Selenium is an indispensable trace element in the human body, which has various functions due to the
different forms. Organic selenium plays an important role in the body while is anti-oxidation, anti-cancer, anti-virus,
and improving immunity. The main way for human body to obtain selenium is dietary intake, such as natural
selenium rich foods, synthetic organic selenium products and organic selenium fortifiers. The uneven qualities for the
food products of selenium-rich on the market have been a problem to assess the reasonable level and effective of
selenium in food intake, while the forms inspection and content assay of selenium in food is one of the stressed
research areas for food tests in recent years. This paper summarized the separation of organic selenium in food
detection, morphological analysis, and content determination, including the research progress of the separation
methods of liquid phase extraction and enzymatic hydrolysis, as well as gas chromatography-inductively coupled

plasma mass spectrometry (GC-ICP-MS), high performance liquid chromatography with inductively coupled plasma
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mass spectrometry (HPLC-ICP-MS), high performance liquid chromatography-tandem mass spectrometry

(HPLC/MS/MS), and electrophoresis-inductively coupled plasma mass spectrometry (CE-ICP/MS) based detection

methods, in order to provide the corresponding theoretical basis for tests of organic selenium in food, which also

promoting the development of organic selenium inspection methods.

KEY WORDS: organic selenium; selenium-enriched food; separation and detection; morphological analysis
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Table 1 Structures of some of the most relevant organic selenium
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Table 2 Examples of selenium species extractions conditions
U PR FE iy il I 75 EZPENN
20 1 g IAGERZRIEK, EilCE 3 d R,
S Uk, UEBOMERERIE pH BN (RS, EAE IS il 25 [31]
PLTE TE 45 B0 (5000 r/min), 95% Bk 2 1K,
0.1 g THEF I/ NASEZEIA 10 mL 10% FF BEA TR, . —
S ! P SeCys. MeSeCys. SeMet
HCATAR B #7510 min, 60 °CHEF 8 h, 5000 r/min 5.4 30 min. LA eLys, Mesekys, sevle (32]
§ N D . MeSeCys., SeMet. ffifiEtE,
3 N P JEL A o =T S
FEAR 0.1~1.5 g A 10 g 7K, IRBEIRA, 50 °CHIF 1 h, I B A T T ——Y [33]
100 puL BEA-15 00 A 300 L 015, Fo4rIRHESE B0 5 min, 4145 SeMet [34]
0.05 ¢ WA TS 15mg & F
XIV-NENiE(2:1)F1 3 mL KIEA, o T SeMet, SeCyst, MeSeCys [35]
H# A (50 W) 2 min, 5000 r/min &[> 10 min,
Mgtk 0.2500 g HIALAESANA 3.0 mL pH 7 £
TRIS-HCI(60 VL, & 25
(60 mmo neme EL P R AR SeCyst, SeMet [36]

FE 1 XTIV 1 20 mg DTT), 37 °CF i
12 min(50 W), 133§, #Bai/KFFZE 10 mL £,

microextraction, HS-SPME)X RV HH i ()48 2 Pk — F JLh
(dimethylselenide, DM Se) 1 H %t —fififif (dimethyldiselenide,
DMDSe) 47 & W4, #ei 7raeE, H GC-ICP-MS Jr
R FEREAT S AR, AR 235004 0.13 pg DMSe FI
0.26 pg DMDSe.
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B AR 4% (high performance liquid chromatography,
HPLC) &4t il T 25 5 5 R 40 B R R, k8 ¥ [l 4%
7, AR ZEE P, HRBUE R . ERCR R,
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AR o Ry BB €0 3% - LSR5 55 B A BT R T GC i,
K- LB A5 S5 B AR BT 1 B3 P A G 2 R 1 T
TSP, H R O € 1 TR A SR B
% (reversed phase-ion pair chromatography, RP-IP-HPLC), &
FacHf ok (ion exchange chromatography, IEC-HPLC)HI4>
F-HERH {2113 (size exclusion chromatography, SEC-HPLC).,
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AR, AT S A ey H A 4 S B e
X, Yol 55 L A B AR, DT AR R A AH ELAE
FH, SERXTN [P BT R4 o AR A B b s
TR g = 9] Z B2 (trifl woracetic acid, TFA)FI-LIR T R
(heptafluorobutyric acid, HFBA)P",
422 B EEEH
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[ 5 AHH 8 A I sl b 2= BB 8 3CHF, shiAl

KA —E pH IS T B (WG WA, & FH T o Hry v i
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A ] A S e B e R R 40 B . Lavu 25O HIBH B
T FERR A ICP-MS kil b 4lififi b5 5 = AR £ Fn
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423 5T HM &8

SEC-HPLC M4 435t R/INHEAT 43 B9, ] 2 A A B
A, 38 A A R ORI 22 K45 ) K 4 (14 43
Bi4r#r. {H SEC-HPLC M4 ¥FREAK, 4% 5 IEC-HPLC
i, RP-IP-HPLC S31¢{di /T, Bhatia £ RS R SME DL S 1
TPk T2 9 K A 43, it SEC-HPLC 55 BHES F38 e
ERHEA G R BB G5, JFEES ICP-MS XK i g3
HEFTRM, 2559 2L SeMet [IEASAELE, Bryan 2512/
— 4 {43 SEC-HPLC B54 IEC-HPLC #6000 LI A 595 451
[ A P RE AT R, B R (T AR S
RP-TP-HPLC ;A (741, R 30 & SR friey,

43 EWHREEE-RRZENRTRIEE
v AKWRRE 3 - A I = DY 2 FF ST 7% (high

performance liquid chromatography-tandem mass spectrometry,
HPLC-MS/MS) 1 2 & Jii M ¥l %5 =C (multiple reaction

monitoring, MRM)Z & BEPEME &, REBUE &, & T
KREAGHY o W IR 205 PR A0 &l 1 A 4
AR IR, SR 2 Sy WA= A T W, 32 o P e
HMRIEIEA T L, S5 R DRI 4 PR AR SRR i L G
F RAF(>0.996), T IIBCRTEEH 89.0%~104.5%, AHXT
FREIRZE Y/ NF 7%,
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44 BK-BRBEEFETHRIEE

B UK 243 B 41 0K (capillary electrophoresis, CE)
FHBER HL VK (gel electrophoresis, GE), CE LIE4NE N0 &
WTE, N e L, A G i, AR AN )
2093 AN T (1 IE % T R0 O3 BE 28 S AT 408 o 3 A 4
POl e (1, 20 s B m . FRA R T
REE R, T ELRE e T P T AR B R A A TR S U
4 Zhao 255 [l CE-ICP-MS 23 B 5 Al A v A E 25,
LRI 2L SeMet A7 1E, [HIICHN 90%~103%. GE
I TS [R5t %) Hi i 2 5 22 S, E— o HRL I 0 B2 1 S A%
RNRIRT LR A3 HEA T4 85 o~ e B R £ 2R DN M T e b UKk
Sl oy 8 vk
45 HHEBIE-SHUHLERTFILLIEE

VAR 0,3 - S AR AR D I G 1 1 S T R A 1
GB5009.93-2017€ £ fh 2 A E AR ME £ S vl i s )1
HHRLE BRI A 5 B Yy vk, TR RIS i o A AL
BRI Set, P I AL AN B I S LA SRS AT
A, ZJE&IEFIEERN . Z kRSN T e
an ORI, E TR U A 3 R MR IR+
B JF 5 (HBr/KBrO,) . 28 4 28 4% B (ultraviolet radiation,
UV)., Huk s (thermal reduction, TR)M®, Mazej 25147
R FHBOAR 3% - A0 & AR R - 29O 1% E: I 25 B R
ALE PR & i, 2515 SeMet 55N 4.2%~8.4%.
4.6 RMIHEHR

[F) 1 Z Fi B (isotope dilution, ID)EFERFINFE S HMA
WS S AN AN ATV DR =7/ i R ol N AR R
LA SIS 5. Sanchez 2615 o 7 AORA €3
HEJ5 ID-ICP-MS J3 A7 i 4 11 ThT 6 FIAR 42 22 116 P 0 B 25
ZE L350 (1.28+0.02) pg/g F1(1.16£0.02) pg/g, SeMet 2 &
G TR, ) S AR A, o R R 80%

JURN 3 A IN J5 5B A Dk i GC-ICP-MS X 75 4
14 AR AN A%, AH LT HPLC-ICP-MS i, I FE
Mg, HIEH T 58 AL G ik, B arsh =
VU A 3 HPLC-ICP-MS F1 HPLC-MS/MS, & 78 FEl 45 5
Hoor e Pebescm . R, (H e 1 E AR 43 e i
A5 T R RO AT S AR, i1 A R IR R 43
J5 =N CE Fl GE 48X HE B IR S BRI Z

ARG DL TURR 43 B R 5 1 45 A A A 9T
K22, Anan SN ICP-MS FIHL IS PUMLFT KA W) 5
%7 (electrospray ionization-quadrupole-time of flight- mass
spectrometry, ESI-Q-TOF-MS)H. %M T #r & itk & 47,
ESI-Q-TOF-MS fEfMS AR g N & L 534, 73 B
5 ICP-MS ZE g, WA IR . Christian S50
PRy S5 [ 32 R B Al HPLC-ICP-MS/MS I, 1
WK PR E P, M i 8 T BT Al HPLC-

ESI-Q-TOF-MS #hFE H il 2K (14544 . Kokarnig 25571 Jf]
HPLC-ICP-MS Fl HPLC-MS/MS %5 G460 $5 AT £ 78570 J
NI AR PR TERS, F R4 T MS/MS Kl i 5
R AR

5 REERE

I T AT (8 A 5 e ) ] S o8 Ay G ) s 5
TR, B ST R HUETE A A bR A 56 ik,
I IPRBI ST AT G — B 25 Hrk IR (B A DG T - AT
R BRI 43 Hr T B HUE T O A AR U R 1 R TE 25
A HLAR, JCX AR MBS IR A RO 8 1 2087, Rt
156 i — 2 At T B 4 HL 5 5% [T 1575 (electrospray  ionization-
mas spectrometry, ESI-MS)FN3E Tl B #OBMER €A T R Bt
&9 (matrix assisted laser desorption ionization-time of flight-
mass spectrometry, MALDI-TOF-MS)Z& % 7 Z0 78 25 (Al R4 T
SITRARAT AL B ST T B BT A LA
AR, L ZARTALES 57k ARSI B, - DRIk 2 7 F 42 e A
TR R 7k a0 S B K A T AR Y B B C P Herh
—NKIETT 0]

FAh, B TR 25 00 T B R 4 H B S o3 HAE
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