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Abstract: The green synthesis of the traditional Chinese medicine, polysaccharide-selenium nanoparticles, was investigated to screen for
selenium-rich polysaccharide health foods with antioxidant and anti-inflammatory functions to meet the increasing standards of living and the
demand for better health. Coptis teeta-selenium nanoparticles (CTP-SeNPs) were prepared using the green reduction of sodium selenite by CTP
and characterized and investigated for their in vitro antioxidant and anti-inflammatory properties. The results of Fourier transform infrared
spectrometry and X-ray diffraction revealed that the CTP-SeNPs were successfully constructed. Energy dispersive X-ray spectroscopy-scanning
electron microscopy and dynamic light scattering showed that the CTP-SeNPs appeared as thick flakes with rounded edges and had a selenium
content of 11.66% and a particle size of about 101.96 nm. /n vitro antioxidant assays showed that the free radical-scavenging ability of
CTP-SeNPs gradually increased with an increase in the concentration in the range of 0~10 mg/mL, and the maximum scavenging rate was over
60%. The in vitro antioxidant effect of CTP-SeNPs was better than that of the CTP group. In vitro cell assays showed that CTP-SeNPs
significantly promoted the proliferation of RAW264.7 cells as compared with CTP in the concentration range of 250~500 pg/mL. The
anti-inflammatory activity of CTP-SeNPs in the concentration range of 250~1 000 ug/mL was better than that of CTP. In conclusion,

E[pE 5w

& ACE U A B -T2 . SR RAE S ARSI R AR R, 2022,38(11):175-184

GAO Fei, LI Youying, FAN Xiao, et al. Preparation, structural characterization, and in vitro anti-inflammatory activity of Coptis teeta

polysaccharide-selenium nanoparticles [J]. Modern Food Science and Technology, 2022, 38(11): 175-184

W AER: 2022-01-15

E£eWH: LWREESMAITRITAE (2021CXGC011305); ERBARNFESEFESWME (31802229); FEHRIWAFERAEE (6631121044)
EZBN: &% (1995-), 5B, MLARE, HxAE: RATWES, E-mail: 447622785@qq.com

BIREE: 1&HBH(1989-), B, BIHRE, WF, HRAGE: RASYEL/SBHHMAL, E-mail: rhou@qau.edu.cn

175


https://fanyi.so.com/

MK EmBHY

Modern Food Science and Technology

2022, Vol.38, No.11

CTP-SeNPs exhibits antioxidant and anti-inflammatory properties that may be potentially useful for the development of selenium-rich traditional

Chinese medicine polysaccharide health foods.
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LERABEDERNREEN. Ba, EfRhEZ
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KRR 5 SR TTIE, AR A T IR B o & i
hnFael, 724 HARF I RA i s i 2 — i 2 0, Fh
KL, KIE. KREWHFTIESE, RAZHEEART 4
e PURTE. PURAE. PUEULEE YNGR, ZhEd
WERR, 5 FANEAREFRKER, AT wRmg8K
WOREANERIE « 5 RUTHIBREE, )R] 2 BB a4 K
WKLY R E ) 2 BE- oK BRL . T RIR W HAT
TR VBN R AT RS A, B
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{44, Hitachi; ARL3000 X S ZRATHHX, 760CRT Thermo
Scientific 24T WG, AR AT A

1.3 Fik

13.1 #FAESHEGREY)H

I 500 g B i%, ki, i 80 Him, 15 fFaz
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a9 H) &
1.3.4.1 FEEEIEZ PHIREL 1)L
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WRC/ORC. %850 T 7K/ K 3 e B 03,
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B A 1 mg/mL [¥] CTP-SeNPs ¥, i FH4h
KFGORL P (SR U A2 50 AT
13.52  Z4MGEE T

n

43 BIFREL 2 mg CTP. CTP-SeNPs. SeNPs, 4if &
WEEIS) . TIRENRA IR R SFE RS, BRI
BISE R, BTAMEGE N, £ 400~4 000 cm™ §E
Rl T4
13.53 FHETFEHEES T (SEMD

I3 IEX 2 mg FHELF) CTP. CTP-SeNPs, Wi4r /5
TR T i,

1354 X W& (XRD)

2 mg T4 CTP-SeNPs & T35 1 b, 5] R X,
NGRS, R TR .

13.5.5 EHhA o EE

43 HIBE#] 1 mg/mL CTP. CTP-SeNPs fll SeNPs i#
W, BTERIMPOOEE W, 1E 200~800 nm JEHE N 4
I RE
1.3.5.6  NIFL MR

2.0 mL I SEZT VA (0.2’ mol/E)~ 4.0 mL ARV SE
[¥) NaOH#A (0. 0.1.:0.2. 0.3, 0.4, 0.5mol/L) 5
2mL CTP-(2.0mg/mL) JEH, =EiREEHHE 15 min.
43 MR G RT 20 O EE T, £E 200~800 nm
JO I AR, SRR RIS, 18 E A
200 mg/mL [FEEIREHE (Curdlan) #4C CTP, 1ERHHIE.
1.3.6 . CTP #= CTP-SeNPs &I AL &
13.6.1. DPPH H 3755

FTE/K 2B 4 0.05 mmol/L DPPH ¥ %
FHo 239306 1 mL ARFJRFE (0.2.044.0.6.0.8.0+ 10.0 mg/mL)
1) CTP. CTP-SeNPs FIHUIAMER (Vo) HRE T lE
H, M HIIIA 2 mL DPPH &, FREEOORS], B
F =B MEOLEFE 30 min, Z &R AW 517 nm A4t
WG, ISR, 108 A g MEAFIREE CTP,
CTP-SeNPs. Ve [WROGRE, 104 Ao; HX 1 mL Z807K
TR, A 2 mLDPPH W, Wl OB, i
9 A9, DPPH HHEHHRE (B, %) MiTH:

Ay — 4y
B=| 1=~ 1x100% (3)
1

13.62 FRHMHEER

FA 2K ECHIRE N 70 mmol/L [ FeSO4 3.
ToK ZBEE IR A 70 mmol/L /KMER- L BEAE W
CTP. CTP-SeNPs FHLIAIIER (Vo) Bl 0+ 2.04 4.04
6.0~ 8.0. 10.0 mg/mL [I/S/NASE, [FARE IR
1 mL FeSO4¥A R 1 mL /KMER- LB 1 mL FE 5L
W (CTP. CTP-SeNPs. Vc), HgJaliA 1 mL 4A&F5 %
30% HoO2 ¥, HFHIRIESCRS], ERIRAM T, fE
30min, JEELE 510 nm G, 2 H HEHFREEIM
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R ABTST V57 H 21 %A Abs=734 nm AW
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PURIMER (Ve) I 96 LAt -, HMKREER =
AL, FAEEASFLINN 200 uL 5% & 47 ABTS 30, R
A7 6 min JEA & FLEE 734 nm ALFITOGEE (A2 B H
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AL 210 uL B ABTS - W&, A I W) ol &
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13.64 SPriAEEE Ikl (FRAP 72

FHZE /K BCHIREE N 0.151.0.31 0.6. 0.9, 1.2 il
1.5 mmol/L 1] FeSOs bt -5 Trolox & 7% Hy 7
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THECHRE A 1 S A L RE
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1.3.7.1 CTP Al CTP-SeNPs 4 it 15y i:
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YN EE FRFEEE SR 12 h J5 4 5K B PBS IC i (1)
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N 20 uL MTT %W (5 mg/mL), 4k&EE TR 4
HEFE, 4h JEFEALTIERL LN 150 uL DMSO
W 2% 10 min, BEFROCKE ODs7o! 71,

1.3.7.2 CTP Al CTP-SeNPs i # i %

5000 > RAW264.7 418 (100 uL) 450N 96
FLAEM I IR, BT 37 °C, R % 5% COa fI4H
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2 FER5iM

2.1 CTP | & KR

WEZHEISHRN 11.84%, ERAMIES B
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(¥l Amax BEZIGIN (LLFED, BER 2 W AT AN BAT =
RS R 20, T e B 2 i AR B R AR ]
ZLRSARILUS. BRI, HED CTP WA EA IR R .

220 -
r

- Curdlan
-e— Congo red
215+ - CTP
g
g
% 210}
<
g
<
205 -
L
200 1 1 1 1 1
0.0 0.1 0.2 0.3 0.4 0.5

Concentration of NaOH / (mol/L)
1 RISRLTASN
Fig.1 Congo red test
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2.3 CTP-SeNPs t #A4F

2.3.1 CTP-SeNPs #1257

IR RS E M A B CTP-SeNPs YKk, 4
Kl 2a iz, 4 CTP KEEH 1.5 mg/mL B, CTP-SeNPs
R SV s N i D 5 e i = 5 N P I AP 1 v
1.5 mg/mL ) CTP {E AR . Wil 2b iR, 45
53HT, CTP-SeNPs HIFK42 4 101.96 nm. 7EHT A1
R TEH, & R BE- TR R S37E 60 nm~120 nm

Z[A}, CTP-SeNPs H- P35 Rif% 5 L Fu s R ARBUAT & o
a 40

1: 0.5 mg/mL CTP
2: 1.0 mg/mL CTP
30 + 3: 1.5 mg/mL CTP
X 4: 2.0 mg/mL CTP
> 5: 2.5 mg/mL CTP
)
£
10 -
0 n n L 1 n P 1l P |
10 100 1000 10 000
Size / (d.nm)
b 407 Z-average(d.nm):101.96
Pdi:0.085
30+
X
)
k|
10 -
0 1 P | n PR L M | L M |
10 100 1 000 10 000
Size / (d.nm)

2 FRERIEZHEA M CTP-SeNPs
Fig.2 Preparation of CTP-SeNPs from Coptesteeta
polysaccharide solution
E: B a HBIRERFEE S MR #4 CTP-SeNPs #1295
77; B b #A 1.5 mg/mL CTP 4 s CTP-SeNPs 4944257
2.3.2 CTP-SeNPs &9 S8 T WAk ki
Wi 3 7R, CTP-SeNPs i AW IS IEAE H B4 &
/T 200 nm, 1] SeNPs #£ 480 nm A5 e KW SR,
HALF AT WHEIX, i8] SeNPs LI G0, 45 ik
WIE, Mgk PR RIAE 20 200 nm W 75 L A8 6 1E )
600 nm /& A5 A ORI s g KRR AR /N T
100 nm 75 A7 B, AR 20 A0 1 1 5 K R I i A
300 nm2°21, AHF 7 H12: DLS #:ll CTP-SeNPs ()11
KN 101.96 nm, X5 CHRIRIEFAL. AR, #%
i 55 A1 B R TR S B ILAE 260 nm 4bPY,  7E CTP
CTP-SeNPs [ KA EE 41, 7E 260 nm AL A H
PR, R CTP IZIR & BUIK. EFTERIMR K

WRSCUEE R ILAE 280 nm 40P, 7E CTP A K Hli i
1, CTP f£ 280 nm AL AR I H RS, HiH] CTP
T FAAEAE, 1 CTP-SeNPs 7£ 280 nm iz Hi B IS I,
B SeNPs 5 CTP fHHAEHIE AU A1) CTP-SeNPs.

£ Wang'I[W st 27, 5 RTFP-3 CRHIZLZBE) A
Et, RP3-SeNPs CHIIZLZHEG4 KBk 7E 278 nm At
AW, I SeNPs 5 RTFP-3 Ml EAEFIE T B &
W, ZEE RS AR TE AL

SeNPs

Absorbance (a.u.)

CTP-SeNPs

200 300 200 500 600 700
Wavenumber / nm
3 CTP, CTP-SeNPs 7 SeNPs AYRsh a3
Fig.3 Full-wavelength UV scanning of CTP, CTP-SeNPs and

SeNPs
233 IR AT
CTP
X
§ 1653
g 3016 CTP-SeNPs
§ W e SeNPs
= | |
2854 |
™\ ) 1664 H
3416 \ 1 \
/3020 V
130
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Fig.4 FT-IR spectrum analysis

CTP. SeNPs fll CTP-SeNPs ZL4M:ii UL & 4. CTP
7E 3446 cmr' 1 653 cm! AL FFR SRS 53731 9-OH |
-C=0 MRS IIE, 3 016 con™! RIS A H T CHa
B C-H A4 A2 thaRsh e a), LA R CTP
oA 2 B RFIE RSO (A7 E . CTP-SeNPs H1-OH $iz
HRE Bh T AR IS I A-C=0 WIS 73510 9 3 430 emr!
1 631 cm™', FW] CTP-SeNPs 145 LB 1E
CTP-SeNPs 7E 2 858 cm™! Pz MR Ui 0% 5 SeNPs &
2 854 cor! IR, R IAA B CTP-SeNPs
45 SeNPs [7EfE. 5 CTP AL, CTP-SeNPs f(J-OH
WSz A 3 446 cm™! #5 % 3 430 cm™!, C=0 WL IE M
1653 cm' #£% 1631 cm!, C-O-C WRUSIEM 1253 cm'!
21251 em’!, ¥RA/NEEEER, HEN SeNPs [
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Se Jii 15 CTP ) O JATHHEE &1, FEFHEFFDIHIRT I
R 2 WE- GO P R e R g R, A
U LA R AR 22 Bl MRSl 5 22 BEAI AN K RURLIN - R AR
ZHERZ B B TR 70 #)-OH, -C=0 S 5E il
AR IR RGN T4 6, T2 RURRE B 2 -l
GURBRLE 0. BT HEA MR FE RO .

2.3.4 SEM-EDS 54t

ah ‘,,q"’h b pN—)éﬁ s*

5000 Element Weight%
C 41.68
[§) 52.72
4000 € s 0
S 1.81
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J 1 . _
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5 CTP 01 CTP-SeNPs 9 SEM-EDS [Eli
Fig.5 SEM-EDS spectra of CTP and CTP-SeNPs

iE: a A CTPx300; b % CTPx1200; c¢ 4 CTP # EDS B
% ;d # CTP-SeNPsx300;¢ # CTP-SeNPsx1200;f # CTP-SeNPs
# EDS Bi#,

FI B %€ CTP/CTP-SeNPs IR 4o
Sa. Sb A IE L HELE 300 55 1200 15 T A6
K, iR BIREEOEZ BRI AR, 2R,
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K 5d. Se A CTP-SeNPs £ 300 f5A1 1200 £5 K I
i, SR BN Se YUOKMR T S /E CTP K,
IRINE, L% E. CTP Ml CTP-SeNPs fEit 45 4,
Bl Sc I SE RN, e 2 B - 4R oK R Se 7E
FhIGE (C. O, Se. S+ Ca) IR & H 5 HCN 11.66%.
Xiao ZF 2R E 4t 57 HL 2 WE-T g KR Se 15T &
HAHUUN 9.86%, Zhu SR 57 22 bl -l 4 oK ks Hh
Se I & H 450N 78.4%, 1 Chen Z527HF 5T HR i £
FE-RR A KR Se BT & B 2 E0N A 90.96%, H
B, AN Z R BORL  Se f 5T B 2 AN S,
S5 R AT 8 2 22 Wl -0 290 K ORI 1) 46 77 VR DA K 2
BE SN IE] B 45677 E Ko A I il e i 22
il P K ORGSR AER SCHRARE R I, 1X A Bh T8
N7 P i 35 3% 22 - A AR %of 176 55 F () 4], 3 A
i 22 ORI = AR EE AR AT s e AR S
2.3.5 XRD 547

K6 7w, CTP-SeNPs [ XRD 45 5 55k Se
Eo -k (PDE:.32-0992) XfEl, HrRuEffif) 204E 24°F1
31K IR T S S U6, 2 BRI (1 /71E - CTP-SeNPs
Eonth 5hniE Se AARIR AT,  7ERT A B 5T RS28
G5 Z RGO BRI AR I 5 Se HLEARARLT
SR Z KU1, 22 9] CTP-SeNPs 14 Se f77E, CTP-SeNPs
B L -

3
S "
2 : d )
Z PDF:32-0992
Q
k=
AL i N F R
10 20V 307 40 50 60 70

20/°
6 CTP-SeNPs B4 XRD 734
Fig.6 XRD analysis of CTP-SeNPs

2.4 CTP Fz CTP-SeNPs 1k 447, A4k 7 1

24.1 ABTS A @ AARER
mi 7a A7 %0, BE CTP. CTP-SeNPs i JE [T,
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