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Abstract: Arabinoxylan (CAX) was extracted from corn bran by the alkali-H,O, method, and then caffeic acid (CA) was connected to
CAX through ester bonding to yield caffeic acid arabinoxylanesters (CA-CAX). The structure of CA-CAX was characterized by FT-IR and H-
and C-NMR, and its degree of substitution (DS) was determined by HPLC.CA-CAXs with different DSs (s represents degree of substitution)
were obtained through using different amounts of CA, and their molecular weights were determined by high performance gel permeation
chromatography(3.09x10°, 3.36x10° and 3.68x10° g/mol for CAX, CA-CAX-0.27, CA-CAX-0.51 and CA-CAX-0.65, respectively). UV
detection showed that CA-CAX-s had higher UVB absorption, and its aqueous solution exhibited significantly increased viscosity. Both the UV
absorption and viscosity increased with an increase of CA content. In terms of DPPH free radical scavenging activity, the IC50 values of
CA-CAX-0.27, CA-CAX-0.51 and CA-CAX-0.65 were 0.28, 0.13 and 0.12 mg/mL, respectively. Lipid peroxide detection of CA-CAX-0.65 at
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4 mg/mL could reduce the content of malondialdehyde (MDA) from 120 ng/mL to the lowest value of 51.80 ng/mL. The analysis of antioxidant
capacity index (ORAC) showed that the modified CA-CAX-s could delay the disappearance of fluorescence from 13 min to over 60 min, and
also increased the ORAC value from 7 to 62.83.The antioxidant activity of CA-CAX was significantly higher than that of CAX, and a higher

CA content led to a higher antioxidant activity of CA-CAX-s.
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#< 1 CA-CAX SREHIBVR B AN/ =2
Table 1 The yield and degree of substitute (DS) of CA-CAX

R 1:1 1:2 1:3 1:4 1:5
Yield/% 90.20+0.36 92.84+0.19 92.50+0.21 91.60+0.56 91.30+0.34
DS 0.27+0.12 0.51+0.24 0.59+0.16 0.65+0.18 0.68+0.27

JE: R: #EH4EAe CA 492 Ribfh.
22 CAX 5 CA-CAX Wy 5-FE0-H

2% 2 CAX 1 CA-CAX A FENH
Table 2 Relative molecular weight distribution of CAX and

CA-CAX
Samples Mw/(g/mol) Mn/(g/mol) Mw/Mn
CAX 306539 95547 3.21
CA-CAX-0.27 309151 88107 3.51
CA-CAX-0.51 336296 93351 3.60
CA-CAX-0.65 368698 93146 3.96
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Fig.1 FT-IR spectra of CAX and CA-CAX-0.51
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Table 3 Inhibition of lipid peroxidation of CAX and CA-CAX

MDA concentration (ng/mL)

Samples
0.2 mg/mL 0.5 mg/mL 1 mg/mL 2 mg/mL 4 mg/mL
CAX 99.03+7.61 109.2+1.12 101.87+2.20 95.40+1.37 92.40+0.11
CA-CAX-0.27 75.00+2.85 69.60+3.72 65.60+3.76 63.50+3.52 58.93+1.72
CA-CAX-0.51 71.30+1.14 64.80+1.61 61.81£1.05 57.20+1.93 52.00+1.28
CA-CAX-0.65 71.57+0.92 64.63+1.12 62.47+1.12 57.83+2.87 51.80+3.20
C
U ° —=—0.25 mg/mL
9| F X100 F g
2.9 ORAC é}:} /)I]Jﬂi E* ——0.50 mg/mL
o e . @ 80 L ——1.00 mg/mL
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Q
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= 0 g
E 1 1 1 1 1 1 1 1 ] o 60 L
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o
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=]
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Fig.6 Fluorescence decay curve during ORAC assay at
different concentration of CAX and CA-CAX-s

Kl 6 FRAFIREEN CA-CAX-s Fll CAX FEAH
I 1] OO E TR -2, 23 F AR (Blank) fI9¢GTE

169



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.9

13 min ZEAHIERIELZL (K 6a) , Pkl (trolox)
E 37 min AT R, CAX ALK T Tt
IR TE], N FE A 2 mg/mL B 26T SR IR TR 25
min, 5 CAX Lk, CA-CAX-s %I KRS et —
A e, T HLBEAE BURREBE R 5 T IR I TR BE A,
CA-CAX-s ZIETHIBI AR T 60 min, & ik BEHY
IRz Gy IR I TRV R 2 5K

CA-CAX-s {EF] T ] ORAC fH 1% 4 fiT7~ , ORAC
EER AP A BRI, CA-CAX-s B E T CAX,
B TR A AN HAREE 39 b, ORAC {f it 1
B, 1XA DPPH [ HHEE b5 I8 i S8 AL sl (1)
iR MR R R AR, TS E RS
A MMk B R EEUN,  RIRaiiHERR X H
HEABERAERD. oG 2R
MR & B ()52, NMERR & Bl o e 2 A P L
PR

%% 4 CAX F0 CA-CAX BUFERT ORAC &
Table 4 The relative ORAC values of CAX and CA-CAX
ORAC

Samples 0.25 0.5 1.0 2.0
mgmL  mg/mL mgmL  mg/mL

CAX 7.00 9.28 10.28 11.19
CA-CAX-0.27 51.00 53.69 56.44 57.23
CA-CAX-0.51 5222 57.58 59.23 62.83
CA-CAX-0.65 50.73 53.42 55.34 55.40

3 ZHig

AT TR ER B H BRI K P T 7 AT A SR
FUAHONERL, S FEIEERER LR B, AT
Bl F7 A A SEBHUMHERR S (CA-CAX-s) , Filid 21 4h
Jeith. RERE T A, RORUA E A L
REE, BREE ke T ARBURER CA-CAX-s
15> T, CAX. CA-CAX-027. CA-CAX-0.51 F
CA-CAX-0.65 M1 E ¥4 T &4 %N 3.07x10°,
3.09x10°, 3.36x10° F1 3.68x10° g/mol. @it L4MllE
FH CA-CAX-s 1E 270~320 nm I EL N A5 FE 0 1) 24
WAL, e L e R 5 e 8 A R A B R R K
CA-CAX-s /KW IIREEERE CA S &I hnmE k. @
T =Fb ik % DPPH H HIZEMITERAE . HRIR
ARSI PrAEfbRE 7482 (ORAC) llRE
LAV T CA-CAX-s WPttt CA-CAX-0.27.
CA-CAX-0.51 Al CA-CAX-0.65 i DPPH H Hi3EH
ICso 739179 0.28+ 0.13 A1 0.12 mg/mL. fgFiLEA
I CA-CAX-0.65 FH &4 4 mg/mL B 1] DL MDA

VEEM 120 ng/mL KRB 51.80 ng/mL.
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I A S T3 R P g I 3 o v s 22
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