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Abstract: To explore the feasibility of using tea polysaccharides as the template for the preparation of selenium nanoparticles (SeNPs),
Yunnan large-leaf green tea, black tea, and Pu’er tea, Fuding Dabai white tea, Yinghong 9 yellow tea, and Lingtou Dancong oolong tea were
used as the raw materials. Crude polysaccharides were extracted from these varieties of tea through water extraction and alcohol precipitation,
and their yields and contents of carbohydrates and proteins were compared. Subsequently, SeNPs were prepared by using the crude tea
polysaccharides as templates. The average hydrodynamic radius, total light intensity, Zeta potential and polydispersity index of SeNPs were
analyzed by dynamic light scattering and laser Doppler velocimetry. The particle size, morphology and the distribution of SeNPs were
characterized by transmission electron microscopy and scanning electron microscopy. Finally, the selenium concentration of the tea
polysaccharide-SeNP complexes with the highest stability was determined by inductively coupled plasma mass spectrometry, and the binding of
SeNPs to the templet was characterized by Fourier transform infrared spectroscopy. The results showed the crude polysaccharides from different
varieties of tea trees and tea leaves all exhibited a stabilizing effect on SeNPs, and the polysaccharides from Pu'er tea exerted the strongest effect
(with the smallest SeNP diameter (75 nm), highest electrostatic stability (zeta potential: -53 mV), and the most concentrated distribution
(polydispersity Index: 0.11)). The Pu’er tea polysaccharides might bind to SeNPs mainly via noncovalent interaction through the -OH, -NH, and
-C=0 groups.
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Fig.1 Yields of crude polysaccharides from six kinds of tea

E: AR FRHEATEREMEBFREEZFIE (p<0.05).

HIE 1 AT, N RIREH SRR 0.74%~
3.80%, M, EHIHEZWEGRRE, WA, G5
W, Gk, ARBUR, BZREK. i PE—3%
R P JEORL AN LT B £ A 22 WA 20 3 v T AL
Feo BUEITAELLKAL. ARSRE . 2 B Rl B
GOk YRFMLRMZES &, BB R
i/ N, X R ORI, MEAS SR b
Je R TR E TGN, AR 2R S 2R B
TR 7 A5, X AREERR, LA MRIE T SR
R o R, BEERNERESEEREHHS
RS

22 FEXXRMEBERAKGSE

PR AR AR 1 TR T HA A AR 2%
MR WERIZHE . BT & L] T RE R o 4ok
REIRSEAE T o AT TE ¥ 2 AN K2R 2 Bl
kL A REE AR SR, 45R K 1

SRS VIV =8 B2 HINEZ ey el
HEARSE. 2, SRS RNSESER,
TAHRIRZ, S0 HRBUR, BERRLAR. Bk,
THA SR E R EAR S B, HI0EH
Ao BORMIRZ, BEJRRL, SR EAR. XL

REVERE %
[ )

227



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.12

RULH, ANRFRFHEHIUZ S ERE, [
WL RS 2R 2 0. AR SR 2E S
TR, EEFHZ RN ZPEANE A RS 250,
MAA. Gl mZRnEARSERE KT
Ffhek. FWOCEEUTERY, IRERZHEZHE.
A5 EC A 5 R I (RS T n, X AT ek
Tl A= ARt AR AR 22 R O A S 3 ) B AR P,
BT SR E — AR RR S HE 2 0E . RE
JRE BYIAGARR DRAIR, A, T
W, EEZIN R “URHE” PRSIV E T AT e
AE TR E I R 2 REAE AL E], A,
BleZk. AMBHE AR T2 RES R 2
Bl BRI R A B &
RN ARFLESRENZENEORIE W)
Table 1 Content of carbohydrates and proteins in crude
polysaccharides from six kinds of tea

SRARE %A EARES
TS 34.16+0.06" 14.16+0.16°
SR 31.64+0.66° 17.64+0.26
S 27.22+0.50° 17.42+0.05°
EES 27.01+0.32° 16.0140.52"
TR 2243£024°  12.430.54°
oY% 21.14+0.36° 11.14+0.16°

E: AR FHATERLMSIENG ZE. BOReELET
2% (p<0.05).

23 FRIZERK S HE-HOR A3 5 RAE

AHIFE UL T 2 WE AR ) & 9ok, FERL
FHIFI AR N AR IIBAR I BRI Xy HR, g2
ZHE-GKRI RSP I DLS. LDV #AMI &
INKARTR ZHE-GOKN I T3 7K & BAR S B O65 PDI
Al Zeta HAZ, FFRIF TEM. SEM 23 #frHfiki K/
STEURE DURIFESRARAE, DA FUAS RIS SR 2 Wl e e gl
KA TR, 45w 2~ 5 B,

TR ek AR

HHEE 2 A7 0L, TR T, Ve Ib IR AR 4L
FFHRRR e R 2, SRR EE 5 min J5AEUGE T
s IS KA ZHONAR, SBIRETE RS 5T
CLE P AT T, L rp DAEHE A% 2 M- R B v i
NVETEIESS, G5, 2% ARAIS R 2R
BRAER I PORAB PTG, (H TR 2 -G KA 2 E
e BE 6 hJE, WA, SRR HEBmNIgK
Wi R AR, BRUSHHBLIE. B8 2405, Mg
A IS 22 WE BSR4 AT A B H BT
U, POEHERZME-GORIEE &R . X —4;
D UL B , Y TE 2R 22 BN 4 AT (R 1 F it

HHIE 3a TIAL, 7S RFKA 2 PE-GKA 1T
Dy 7E 100~400 nm Z [i], F /NS B s
A —5, RPMVEZR 2 RGO EAR RN, TR
PRIl R, FHAMTR R Z -G BN T 5
2 [8l. TEMFEZAET, R B SR RS IK
AR H B, G Etim AR E AT, 2%
ZHE- AR ) 5 R BT S i 2 -4 KA,
B =5 PR BEARAE Y, BEBH S 25 2 HE- 2 KA A ok
HHEZ . HE 3b ArAn, SRS 2 R
BIGSKARAFAT, Zeta FAE I 30 mV,
BABmENEEREr, HPItLIRES. a2
SRR F B fs e MR, Zeta HAIEEERE 50
mV; EREIRZHE-YOKANR) PDI T 0.4, FHALL
YH I L W9 KA ) PDI By, B A e

HH P 4 AT, LN KIRISH 2 B By re il ik
AFTEAS  FRSHBIGRAR, (B SRS 2 hE-0K
il S35 51 3 R BR L ACRIB AR AS, P EARZ) 75
nm, [MHABZREZHE-PORN 2 RERE.

HE 5 A T BB g T I, BAZSK
FIH Z AR R IR AT 1) R A SE B Y R
SR 5 MR T S, LIRS AR AL A 5 B A
DLS Zrirgi R—2, RIEER 2 HE-GoKil B2 ),
TR ZHE-GRI EA K.

A% HH*x SkF

& 2 ANAREESIE-PRERIEERAIINT
Fig.2 Appearance of SeNPs suspension stabilized by crude polysaccharides from six kinds of tea
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