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Research progress of selenium nanoparticle and its application prospect in
the field of foods and pharmaceuticals
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ABSTRACT: Selenium (Se) is an essential micronutrient element for human body. Appropriate supplementation of
selenium can enhance the activity of selenoenzyme (such as glutathione peroxidase), eliminate excessive free
radicals, prevent and treat cardiovascular diseases and cancer, etc. Red selenium nanoparticle with valent state of zero
(Se’NPs) not only has REDOX properties, but also can regulate the functional properties of Se’NPs by designing
different surface modifiers (such as polysaccharides, proteins and bioactive substances), therefore, Se’NPs has broad
application prospects in the field of food, drugs and cosmetics, and can be used as nutritional supplements,
anti-cancer drugs, antibacterial agents and so on. However, there will be a variety of processing conditions during its
application, which may cause the loss of function of Se®NPs or the risk of toxicity caused by the released Se, which
needs our concerns. This paper summarized the research status, types of surface modifiers, functional properties and
biological activities of Se®NPs, as well as its application, and prospected its future research and development.
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fifli(selenium, Se)f&—FA MmO NHEEREK, B
RE B AR A, AN R AR AR R A P AE
FEIY 5120, (AT S A P9 55 B0 S0 A0 18 (CAn 48 D H Ak
U =W A TR N LS VIO N AP O RS NEi B IV
R AR AL AR ) R, AT AR i
WG O AR B RE S, P A B e
B 2 @ BUSAE T AL R 50~200 pg/d, et A
A 400 pg/d®, HFFEERAR, A0S IR- B R
A, ol A, MU, RafiaE,

HHT, 509278 T8 =X 3 B4 4 TCALIE =X A R £ Fi
LA AR R AR DL R 22 R MR R AL A LA, Nk
52 TNRTIE 23\ A S A T & A WSS IE P S
fifi(selenium nanoparticle with valence state of zero, Se’NPs)
Z R E BT IZRTE, HARRE/IN30~200 nm)ly,
WK, BASRIGEM, SesimEikilt, FikEf
BB AR, Ak, SeNPs kRN B E KT
R M 4 (LDso 23 5124 113.0 mg/kg Hl 15.7 mg/kg)!'",
ESTEVEZ %" R G i 1 LR AL Y%t HepG2 41 H i 4

G, T Se* LUK SeCys, SIFETERTAN ML B EAVE R,
M Se"NPs W 4 vk 5 Ak 4 /N2, AT UL, Se"NPs FL i
ARG AL YA T SE R e AR T . Ak, AR BRZ BT B
FE 2, Se"NPs ULEHY . AL SR 25 F0 A [l A 1 2R
i ¥ 2x 50 m FLT AR R M R AR M0 1, R RME VP o A R
Xt T Se"NPs Ay LB Fi b Ky G510 BRI, AR SOk SR EL
AHFFE, L7387 Se’NPs [ EHE G FIFHIS . AT M i1
5T R, X Se"NPs (1) FH R L BREASEAT T /R, LA
AT R AE B . B2 2 LA R ARt it S8l iy 1o FH 38 R 2
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A5 F) 240 DA A% 2% 2 LA TR A6 W 790 - 29 G 4y 7 XA A 1Y
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AR ANASE AT e 2 1A P ) L S 1 P e ) 25 )
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JRES AR R AR YA T A R R
100~200 nm Z[A] ), ¥J— . B2 MGORAR Bk, ¥ HAT R
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A A WS A B S AZ A, ATPPO A2 R
PR 2024 IR SeONPs (IR SR, AT IR e
HAWIEE . Bihn, PANIERT 250308 5 1 e 2k 2 1 Ik 10
CS-Se’NPs AJ 38 iof A% 2 (1 S AU s 8 A S A B
VERH, B850 2 TR 40 B8 1132 VAR I 988 240 X SS0RE P 48 30 LTU
£ BYSR FH I R (I CS-SeNPs, 3 3o iR 52 1A 1 2 1) 285 4,
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YAARLE VR AN HA B P . HUANG 465
W RGBT PR TSR | ORI A2 1 BSA-Se"NPs
RSN A I IETEERAE J1, WY Se"NPs 7EHEF<0.5 mmol/L
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A, HLRA . BEHE TR, HXM4ERR£<150 nm
i, HA AR HSERRAE S . CHEN 25PN 6k RS
JeH - ERESLARTS, TEA T BRI Se®NPs A LA B 5t
RSN, PURCRAR BN, TEBRAE JBT; CHEN %07 ks
TIEHLAY CS-Se"NPs il it HL Y F Y 6576 3R B 40 K 1 0k
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PRS2 TR RAnE 1 BR). — 7 i e A
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Se"NPs Ji L 1 A 3

2. PI3K/Akt/mTOR |
3. Wnt/B-catenin

K1 Se"NPs HLIE AR AL

Fig.l Anticancer mechanism of Se’NPs
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Bk, BT FibdiiE, Se"NPs FIEMFIMFIZE .
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LA A A5 3 SR AL LR 20 I TSP SR bR, TR
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MLEGPNIRTT — R ORI 1B 5 p A BE L K AR 3 J#] [
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SRy 1B NSy o AL 15111 R A S
R TR B (UM R P 72 I 2 I B L B 9 i IS G e i (6
A5 AR W (AR B BR T K12, RASHERLIT T 67B . MERREL
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WFFE4E R, CS-Se"™NPs HA 5 A IR 37 b 7877 LA e
Ptk ST LS R FRTE T
32 HFERba

£ Se"NPs FUki A F=ilil & . T 3z LA B Ak o
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Al KRB (90 °C. 120 °CLAK 150 °C)4M4 T il %%
Se’NPs, |ifi % il £ i B 1 T, KA i ok, ekt
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