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Effect of different solvents on total phenolic content, total flavonoid content

and antioxidant activity of highland barley
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Abstract: The objectives of this study were to evaluate total phenolic, to-
tal flavonoid content and antioxidant activities of different extraction from
three kinds of highland barley. The results showed that 95% ethanol and
60% acetone were better to extract phenolic compounds than other
solvents. Total phenolic and total flavonoid contents, antioxidant activities
of Zangqing 2000 using different solvents were higher than that of Xunhua
and Shangri-la highland barley. Meanwhile, the highest total phenolic
content of Zangging 2000 was 211.92 mg GAE/100 g DW in 60%
acetone, the highest total flavonoid content of Zangqing 2000 was
60.11 mg RT/100 g DW in 60% ethanol, the highest ABTS
scavenging ability and total antioxidant activity of Zangqing 2000
were 1.85 and 9.28 mmol TEAC/100 g DW, respectively. Further-
more, there was a significant correlation between total phenolic con-
tent and antioxidant methods. FRAP method was significantly corre-
lated to DPPH and ABTS methods. These results suggested that
highland barley was rich in phenolic content and considered as a good
natural antioxidant resource.
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WA RE . ERE 10 mL, RFIRA. BB T RN
60 min, UAS Bk R 491 V8 V109 BB IR g 25 1 s FE R AE i
K 765 nm A0 WK BE (A L i SR ACHE L AR BRI BT R A o il
LMY =0.089 3X+0.129 5(R*=0.997 8) i} &kt
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1.2.3 SRR E R4 NY/T 1295—2007 47 #E, B il
S T e BE 0 T kR E ¥ MR 0.000,0.025,0.050,0.100,0.150,
0.200 mg/mL, A FRHEW 1 mL, il A 0.1 mol/L =5 k4
(AICL; « 6H,O)2 mL, il A ZBR# 1.5 mL, Jin A K B 3% 7
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Table 1 Effect of different extraction solvents on total phe-
nolic contents of highland barley
mg GAE/100 g DW
SR L 2000 TR BB AR EASH R

Viis 156.0745.37 100.5144.07 68.1242.06
60% B 188.024+10.11 123.03+7.23 109.55+6.77
95 % Z. 201.3247.92 169.84+8.77 172.49+9.22
60 %% FH 201.23+8.63 133.24+6.55 96.99+5.21
100 % HI i 189.11+8.72 142.65+6.98 99.46+6.23
60 % PR 211.924+8.44 132.59+4.33 180.36+6.44
100 % P i 176.32+6.94 98.86+4.07 73.6643.77

2.2 ERBRFAMERENYEERSENZI

VTR A R I R S R LR 2. R 2 W]
H R 2000 FE AL 5 B BRI AL 60 %6 Z 4RI, o e &
B R TR A o 40l 3K 8 T 60.11,45.06 mg RT/100 g DW,
AR KRB 1,36, 1.28 1%, T F 4% B h 4 B
60 25 (1 R B 4 e EL AT O e A B R & L R B T 52,99 mg
RT/100 g DW., 2K S B ¥ 19 1.39 5. 76 £ FAH [] 42 Hi
VTN T 2000 (1 5 B TR & 0 200G Ak W 55 R A% BL
PLap TR . & R W], A SR BT R R B R L 60 04 £ 1 A
60 2% H B AT LAAE A 4R IOV 3R
2.3 DPPH BHEEBRESN

VIR BRI I Bk DPPH A il 3% fE 1 52 L
23, B 3THL3 B BRIALE 6000 L EELRIUHT . DPPH ¥
KR AE 1k B B, 20 15k B T 80.08%,72.66% ,50.32% , &2
AR K AR B AR 13.57, 2245 , (R, 3 B 0 A0 [ 7 31
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Table 3 Effect of different extraction solvents on DPPH

radical scavenging ability of highland barley %
PR T 2000 TR TR A B A g AR

7K 6.21+0.51 1.28+0.12 2.31+0.21

60 & B 80.08+2.08 72.66+4.32 50.3243.21

95% 2B 51.21+£3.29 44.7842.93 25.33£1.92

60 %4 F i 49.8742.98 46.76+£3.18 23.97£1.99

100 %4 H i 52.3842.06 48.5943.98 26.44+2.01

60 % A il 58.62+2.58 54.96+2.96 22.3941.97

100 %6 7 il 59.33+£2.79  46.47+2.65 26.59+1.96

PRI (BRK S0 9 DPPH g dy B3 R 68 77 35 il J2 8 #2000
o MR EE K2 B RS E R, BEEE,
F UL DPPH 3% BR R 1 by 7 52 46 4 0] 6090 2 BB 5E 5 1E
FH AR IO A
2.4 ABTS BEHEEREEAH

R BRI W BR ABTS B b 568 1 9 &2 mg W
Fdo B 4T3 FOEFRIILE 602 PR I, ABTS H
Hy I R BE 0 3k B B, 42 8 1,85, 1,71, 1.55 mmol
TEAC/100 g DW, 43 4l g A6 B 7K $& B4 19 1. 40, 1. 78,
2.82 % . £ I AH [] £ O 770 £2 IR L S0 2000 85 b die i
TEALTE SRR s HRL R R R G (60 % S BERR AN o 7
A ] 2 B 700 BF S 87 2000 19 ABTS A i 3275 B g fr e
5 T R . X FE WL ANAL L ABTS A iy 235 B E S 0 5
HEFR AR U 60 26 TR BEE A A S 75 BRI R BUA R
2.5 BImEeeh

VTR A5 BRI S PT AL RE T s I LR 5. R S
T3 B0 BRI AE 60 V0 79 I IR . R BT AU Ak B ) 3k B B
Bk 9.28,7.91,3.86 mmol TEAC/100 ¢ DW, 43 51l Ky
HRL KB 3.22,4.10,3.11 %5, X 368 60 %6 A il 45 F
THEBR PRI Y B $ HL. 7E 2R JH AR [F] 32 0% R e,
FRE 2000 f1Y 5 S Ak RE ) 255 oAt W D RO
2.6 MHEEMESW

Hi3 6 AT, S B 5 DPPH [ sy S0 BRI AH R ECH
0.48, ;K8 7 B EKF. 5 ABTS Al FRAP W F J7 2 19 41 %
FECR 0.617 A1 0.597, I 3K B T ik B2 /KF . X ULE S 5
TR A B 4 A P 25 VA 56 W) e 2 BH A7 78 HL Al A 43 % B 4R

R4 BRANEREHYIFER ABTS BHER N HIF M

Table 2 Effect of different extraction solvents on total fla- Table 4  Effect of different extraction solvents on ABTS
vonoid contents of highland barley radical scavenging ability of highland barley
mg RT/100 g DW mmol TEAC/100 g DW
FR I 75 2000 TR HRR A EASEH R FE A T 2000 TR TR A BRI ETRR
7K 44.2343.22 35.29+2.08 38.07£1.97 7K 1.3240.12 0.96+0.07 0.55+0.03
60% Z 1% 60.11£3.07 45.06£2.66 50.94+2.96 60% 2 Fi 1.78+0.09 0.9740.08 1.2240.07
95 % Z. 1% 55.38£2.76 40.02+2.08 39.26+2.06 95% & i 1.02+0.09 0.67+0.04 0.67+0.03
60 %6 HI 52.27£2.79 37.47+1.78 52.99+1.97 60 %6 H i 1.69+0.12 0.97+0.06 0.994+0.05
100 % H i 44.054+2.22 29.03+1.98 40.11+2.08 100 % H i 1.5440.17 1.3240.06 1.1940.04
60 % PR 39.26+£1.98 40.27+2.88 50.39+2.67 60 % P i 1.854+0.11 1.7140.09 1.5540.07
100 % P i 48.2943.88 39.85+2.11 41.66+2.08 100 % P9 T 1.0240.07 0.54+0.06 0.3940.08
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Table 5 Effect of different extraction solvents on total an-
tioxidant activity of highland barley

mmol TEAC/100 g DW

FR I B 2000 PEAIEERR  FH R E R
K 2.88740.56 1.9340.78 1.2440.33
60 % &, 4.56+0.89 3.9740.76 2.0340.44
95 % &, B 4.44740.39 3.0940.62 2.08240.22
60 %6 H i 4.660.66 4.2340.78 2.164-0.43
100 %% H i 4.86+0.65 4.5740.66 2.312420.44
60 %6 74 il 9.28240.67 7.9140.66 3.86+0.86
100 % 5 il 4.4940.76 3.4140.45 2.18+0.28

®6 BREABMBEMESRAN AT ENHAXE

Table 6 Pearson’s Correlation among TPC, TFC and an-
tioxidant methods
A 45 A sy ST DPPH ABTS
=%l 0.365
DPPH 0.480* 0.345
ABTS 0.617* % 0.317 0.412
FARP 0.597* * 0.003 0.611*~ 0.695* *

T AU B E (P<0.05), » « fLFM B F (P<<0.0D),

feiEER DTER . R P A S B BT A AT P A A e
DPPH Fil FRAP A0 % PE4 8 (0.611) , Bk T % &3 Kk F,
ABTS 5 FRAP W J5 1% i AH SC M5 5 (0.695) , ik 3 T #
BE KN, ULH FRAP 5 DPPH,ABTS HA — & 1Y IR it 14
X R LETE AL PR AL IS P 0y B W] DL £ DPPH,
ABTS WA J7ik . FRAP W] LUK 51 A 3300, [R] B, O T 5 4
B TAl 7 B B 0 S AR TS T L AT LR SR AR [ AL B R AT
M J7 85 s S [R) 0 TET >k 52 1 75 BRATT A T 1R i K
3 H5iE

AT AA] — Tl 700 34 AN 1T 68 K 8 0 b Y T A B R AL B A 3R
Bk . HEBGY T EBP AR SR EZMBIED.
EK O R A P AR . AKX S
Pt | B L D 1 Sk A R T A v o R R A TR R
Eﬁwéﬁszﬁr}&# (PLIEPERsE . 25 R, EP(ZU“EI’V%M

BRVEA R T RB R ME S, BT AT A, HATFIEE
LTI B A A B DA W AR A R R £
T 48 A S BT S Ab 00 M 0 K A S ST T o A oE 3 . )
it , i1 F FRAP #:5 DPPH il ABTS 3 H A 8 2 #1561
JIt LAFE RAJG B9 B4 38 56 v mT L7 Ak B R A0 B S AR T T T
Wik
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