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Abstract

This study investigated the stability of ethanolic extract from fermented Cirsium setidens Nakai (FCSN) in order to
develop functional materials during different storage conditions. We evaluated pectolinarin and pectolinarigenin contents,
total phenol content and antioxidant activity (DPPH radical scavenging activity and FRAP assay) of ethanolic extract from
FCSN obtained by bioconverison at various temperatures (4, 25 and 50C) and pHs (4.0, 7.0 and 10.0). Our results show
that the pectolinarin, pectolinarigenin, and total phenol contents in ethanolic extract from FCSN were decreased during the
storage periods. Moreover, the DPPH radical scavenging activity did not significantly change at 4C and 257C. Pectolinarin
and pectolinarigenin contents, total phenol content and DPPH radical scavenging activity of ethanolic extract from FCSN
at acidic pH (pH 4.0) and neutral pH (pH 7.0) were higher than those at the alkaline pH range. These results indicate
that the optimum storage condition of the ethanolic extract from FCSN was 4C and pH 4.0~7.0 range.
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70C ZANA 3A|7F BFFE3 & REZE-Z filter paper

(Whatman, No. 3, Maidstone, Kent, UK)Z oJ1}3}%ch 11 & 3]
A A 5=7](Tokyo Rikakikai Co., Ltd, Tokyo, Japan)S A}
g3to] 79t =3he] 572 A Z(lshinbiobase Co., Ltd, Korea)
, ~20CoA Hshs ARgstAth YREIHYAA FE=
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Phytochemicals Ltd.(Chengdu, Sichuan, China)ol|A] F<i35}o]
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Table 1. HPLC conditions of pectolinarin analysis for fer-
mented Cirsium setidens Nakai

Instrument Conditions
Column Sunfire™ C18, 5.0 ym, 4.6 mm x 250 mm
Detector Waters 996 Photodiode Array Detector UV 340 nm
Column temp. 40C
‘ 0.05% TFA" 0.05% TFA
Time . . ..
in water in acetonitrile
(min) (%) (%)
0 70 30
Mobile .phase 70 30
(Gradient)
53 47
22 53 47
25 70 30
30 70 30
Flow rate 1.0 mL/min
Injection 10 L
volume
Run time 30 min

Y TFA: trifluoroacetic acid

1AM 10:1:19] H]&2 &35t9] FRAPENS A =algch
FRAPE 1.5 mLo]| A& 50 uL, 28225150 ILE A7 3,
37CoA 487F BF2 A7) &, 593 nmol|A] T L =8 =AY
t}.
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A A3}t Lol SA A2+ SAS version 9.3(SAS institute Inc.,
Cary, NC, USA)= ©o|-&3lo] 243ttt 194 &4 one-
way ANOVA 77 HA|5H% 2™, Duncan®] th5 9] 474
H(Duncan's multiple range test) 2.2 -F-2]4-2 p<0.05 =39
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Fig. 1. Changes of pectolinarin content of fermented
Cirsium setidens Nakai ethanol extract against various tem-
perature(4, 25 and 50°C) and pH(4.0, 7.0 and 10.0). Results
are presented as the meantS.D. of 3 independent in triplicate.
Means with different letters on the same kind of bars are
significantly different at p<0.05 by Duncan's multiple range

test.
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Fig. 2. Changes of pectolinarigenin content of fermented
Cirsium setidens Nakai ethanol extract against various tem-
perature(4, 25 and 50C) and pH(4.0, 7.0 and 10.0). Results
are presented as the mean+S.D. of 3 independent in triplicate.
Means with different letters on the same kind of bars are
significantly different at p<0.05 by Duncan's multiple range
test.

A1 HIHFA FEE9) pectolinarin THF-2 4T oA 2.02+0.01
mg/g, 25°CoA] 2.0120.01mg/g, 50 CoﬂA1 1.9940.03 mg/g O 2
Z+Zy ERGEAL, pectolinarigenin $HF2 4 Col| A 22.20+0.06
mg/g, 25°COA] 22.2540.08 mg/g, S04 20.370.05 mg/g..
2 Z+ZF byl pHY 2a v 8 Y 3 H 2559 pectolinarin
FHEF2 Z7F pH 4.0014] 1.98+0.02 mg/g, pH 7.06]1 4] 1.97-0.03
mg/g, pH 10.09| 4] 1.60+0.01 mg/gS =2 YEFFEIL, pectolina-
rigenin -2 Z1Z}F pH 4.09| 4] 22.07+0.15 mg/g, pH 7.00]| A
21.49+0.02 mg/e, pH 10.004] 0.45:0.02 mg/g©.2 Urepytet

TE YA FEE9 pectolinarin®] AL AH &
T4, 25 2 50C)e] ot wisk= IA igleu, A% pH
(4.0, 70, 4 10.0)° &J3t FF tha Yttt &, pH 4.09}
pH 7001]/\1 A717E ofzte] g Wskr 34 dgten, pH
10.02 %7] 2.1340.05 mg/gol| A 1.60+0.01 mg/g SrFo = 3
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Fig. 3. Changes of total phenol content of fermented C.
setidens Nakai ethanol extract against various temperature(4,
25 and 50C) and pH(4.0, 7.0 and 10.0). Results are pre-
sented as the meantS.D. of 3 independent in triplicate. Means
with different letters on the same kind of bars are significantly
different at p<0.05 by Duncan's multiple range test.
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Fig. 4. Changes of DPPH radical scavenging activity of
fermented C. setidens Nakai ethanol extract against various

temperature(4, 25 and 50C) and pH(4.0, 7.0 and 10.0).
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Fig. 5. Changes of FRAP of fermented C. setidens Nakai
ethanol extract against various temperature(4, 25 and 50°C)
and pH(4.0, 7.0 and 10.0). Results are presented as the
mean+S.D. of 3 independent in triplicate. Means with different
letters on the same kind of bars are significantly different at
p<0.05 by Duncan's multiple range test.
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