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Abstract: To investigate the effects of sodium selenite on the growth, development, and antioxidant activity of highland
barley sprouts, highland barley variety Zangqing 2000 was used as the experimental material. Highland barley seeds were

soaked in various concentrations of sodium selenite solutions. The study examined the effects of these sodium selenite
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treatments on germination rate, germination potential, plant height, fresh weight, total selenium and organic selenium

contents, as well as total phenolic and flavonoid contents and antioxidant activity in highland barley sprouts. When treated

with 5 mg/L sodium selenite, highland barley sprouts achieved the highest germination rate and germination potential, while

sprout plant height and fresh weight reached maximum values. Treatments with 5~80 mg/L sodium selenite significantly

increased total selenium and organic selenium contents. Total phenolic and flavonoid contents peaked at 40 mg/L and 10 mg/L

sodium selenite treatments, respectively, increasing by 8.53% and 16.41% compared to the control group. The ferric

reducing antioxidant power and ABTS" free radical scavenging ability reached their highest levels at 10 mg/L, with

concurrently high DPPH free radical scavenging ability, increasing by 11.85%, 12.85% and 11.90% compared to the control

group, respectively. The antioxidant activity of highland barley sprouts showed a positive correlation with total phenolic

and flavonoid contents. In summary, a treatment concentration of 10 mg/L sodium selenite was identified as optimal,

significantly enhancing the quality of highland barley sprouts by synergistically promoting both sprout growth and

antioxidant activity. The findings provide theoretical and technical references for selenium-enriched production of highland

barley sprouts in the Tibetan region.
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Table 1 Effects of different concentrations of sodium selenite on seed germination and sprout growth of highland barley

SRR v (mg/L) RHFE(%) RHHR(%) M (em) i T (mg/fk)
0 75.333£1.155" 64.667+1.155¢ 12.033+0.115¢ 86.533+1.002¢
5 86.667+3.055° 79.333+1.155° 13.333+0.208* 108.267+1.749°
10 78.667+3.055° 74.000£2.000° 13.100+0.100° 101.877+0.849°
20 76.000+2.000" 68.667+2.309° 12.633+0.058° 98.923+1.199°
40 75.333£3.055" 68.667+1.155° 12.533+0.153° 98.490+1.524°
80 73.333+£3.055° 63.333+3.055¢ 12.533+0.058° 97.047+0.914°

T B AR ER (n=3) ; FFIARR/ING PR 225 B35 (P<0.05), #2[F],

0.05), ik Bl 5 K AH ; 76 VA R 44 Ak B ok JBF o4 10~
80 mg/L B, TRk PRL R 2R S5 FRLH AH bL JC i 2 22
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LI 2552

AT KB, 3z FH WA R £ P 5 =0 5 BT
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Fig.1 Effects of different concentrations of sodium selenite
on the height and fresh weight of highland barley sprouts
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Fig.2 Effects of different concentrations of sodium selenite
on total selenium and organic selenium content

of highland barley sprouts
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EPE, 5 mg/L WeE R B NZEEISERY ABTS. FRAP Hl
DPPH {HiAZf K, EEMED koSN fyit
5 R PR B TS A B BB A IR B AN 10 A i,
11 0.25 mg/L ATt B i S50 A S0 B &, I
HAZ D Bl G BE 00 i b0 o e 1A G SV ATl
FR AN = T SR Bl 5 B, 76 1 mg/L B e i 5
F¢ = o Banerjee 55 SR 45 5 2 AL, 100 pg/g
PR AT 250 v T S T v IS e AR Py IS 4 o ) 2
HEARMIIT R, L WARIRANRF IS, 5 RRZEE Y
ST R S BN, 7E 40 me/L B RRZE R P
B A, 10 mg/L B AR Hh A S B R A A
=, R R nP TR T S T R

XU (IS R B, T I (RDEs ) 5
WA BAR S, i GEVRA B — e R AT L REIL T
RDEs i, F0H 72 T 7K A, P 4 v 2 BR 29 ot
oo MRS, AYUEE AT AVE g —Fh B UEALT, th
" AR A LB E T bR CanE s e,
1k SOD. &AL Al CAT. iLE AW POD 45)
AR RNBUREAL R GRS 4, am s S N 7
% A F S T s e L R G . o280, FHIVArmR
ISR P A AE T, AR T 462 2R 1 SOD
1 POD iS85 JFH STV A P 4 s T - T it i b B 22

F 2 AN [RDIAT AR A BT T R EE B R B AT A AT P R

Table 2  Effects of different concentrations of sodium selenite on the contents of total phenol, total flavone

and antioxidant activity of highland barley sprouts

S ARG R ke FRAP ABTS DPPH SR A E iRy
(mg/L) (umol Fe( 11 )/g) (umol Trolox/g) (umol Trolox/g) (mg/100 g) (mg/100 g)

0 20.850+0.692° 12.155+0.255¢ 11.198+0.312° 320.935+9.937¢ 403.885+1.913¢

5 21.248+0.642° 12.758+0.238° 12.200+0.224° 340.175+6.799¢ 398.73443.110°

10 23.265+0.256° 13.717+0.170° 12.531£0.411° 373.611£8.211° 420.549+1.830°

20 22.885+0.616° 13.267+0.083° 13.978+0.147* 368.908+6.051" 405.59242.051¢

40 23.5424+0.195° 13.267+0.221° 12.771+0.537° 365.316+7.732%® 438.331+7.628"

80 21.629+0.749° 12.620+0.159° 11.187+0.628° 353.430+0.770° 427.687+5.867°
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SRAE R, B34S T H SOD. POD. CAT MG,
ZAAIFGE R, AT R NI Fh AL BR T Rk S, T AR 2
AT R I AL S L B R e A 1R fS 225, X nT R
SERZ PR RSG . T—25, nlaEa R
W 2E | 5L SR AT B, IR AT E i PR 19
LB SACEHE L. BEAh, BFET A BT S 2R T
il 4i2E 3R E AA Ui a5y &
B EEAHSERON ZEETIF RS AR RAME, A<
Il N SR o R T = E NN B 7/ RN e o 3 % Y B
—HIEH
2.5 WERDSIMEWIEMR] Pearson HHX M 2T

MFE 3 Pearson AHICME e REEWSE Y, HER
ZE G TH AT A L 5 FRAP. ABTS. DPPH {4 119
FHICAE R EIEAR, ToAEICE, 5 A & 2 W3 E
A e (P<0.01) ; B 35 i & B S5 208 T8 R BE 1 .
ABTS" [ 1 3L75 R AE /7. DPPH [ i 3L75 R fE S1
I IEARSE(P<0.01); B & i 5 TR R EE T i
FIEAHE(P<0.05), 5 ABTS' A1 DPPH K Hi 5L3 545
B JI LA AESE, 5 A 2R & 2 W 3 15 A > (P<
0.05) . &R, WAREZ MR FhAL B AT G 32 2 2
AT HR R T R T P R TR IR B, (AR
HAPrEALBE ST, AE Pearson FH IS Hr4s SR Femt
PEATERME [ VH 437, 9 1 1 )3 0 72 (FRAP=0.372+
0.046x i 7 Wi & 48 +0.013=.04 By & i, R>=0.768;
ABTS=3.766+0.026< &L il & £, R*=0.840; DPPH=
—0.538+0.036> 5 B il % ==, R*=0.350), 7] L@ it &L
TR AL S TP T E AT T . AHSCHIT R, B
T Kz S S R A U AR AT P = IR AE DGRBS, Hig
38 A v W SR SIS EE R 5 i A T AR A b AR f b
g B R TS L E S = Y e AR A e LD [
W AN Z2 W B E ARG N, B AT b TR TR
RS WA 22 W B iR ARG, ARSCEE RS IR
SESESRATL, 2EOA AR ALY A ing A T2
=B RS PR LR T o

%3 ALFER ST EALTETER Pearson AH AT

Table 3 Pearson correlation analysis of chemical constituents
and antioxidant activity

AU SEE R

t8kr  FRAP ABTS DPPH i

FRAP 1

ABTS 0.779" 1

DPPH 0.516" 0.677" 1

B 0254 0061 —0.099 1

ABLEE 0254  0.061 —0.099 1.000” 1
B 08157 0.873" 0.6517 0362 0.362 1

BB 04937 036 —0.031 0.7227 0.722" 0479 1
e BURBKIR (n=3) 5 %R+ 43 51IZRR T B ARG (P<0.05) FR i ZE ARG (P<0.01)

3 i

I AR BV P T S5 4R T B PR e 2
S TR AR TR S AR G, SIS R AR T
I SR AT P , TR PRI & 28 R T AL

A AT AU, A7 280 i 1 7 BRZF i v B AT LA 55
B R RILE A, BRI SR BRI TR
ThPEe Horb, X RREE e AR RIS AR R i R A 35 I
WEFRREMHCRE Sy 5 mg/L, T HAT A AL TG PEFR PRS2 R
I Ry 5 H IR AT PR EMHBE I 2 10 me/Le £5 LTI,
PL 10 mg/L B9 PR 7 R 1 BRAFRL, B AT LA
PEFRRZF BT A, SR 7 BREE B a5 i, tml LA
FPtwm AR TE . W AR R P AR TE Y
I, RS AR L PR A A U B AT Y E
HITTRAMME. G5 EAWITELER, AT E— T k)
AEPEE A, AR R A T B AR b S, DA —
AT SR E T BREZF B AN B AR AR
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