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ABSTRACT

This study examined the antioxidant and anti—inflammatory effects of a mixture comprising
white radish, shiitake mushroom, Chinese radish (dried), carrot, burdock, lance asiabell, and
balloon flower root. Each root vegetable mixture (M1, M2, and M3) was extracted using 80%
ethanol. The total polyphenol, total flavonoid, FRAP values, DPPH, and ABTS radical scavenging
abilities were measured to evaluate the antioxidant activities of M1, M2, and M3. The results
revealed significantly higher levels of total polyphenols and total flavonoids in M3 (74.07 mg
TAE/g, 115.82 mg GAE/g) than in M1 or M2. Furthermore, The highest FRAP value was observed
in M3, followed by M2 and M1. In addition, the effects of M1, M2, or M3 treatments on nitric
oxide (NO) production in Raw 264.7 cells were investigated. The result showed that various
concentrations of M1, M2, and M3 significantly inhibited NO production in Raw 264.7 cells
compared to treatment with lipopolysaccharide (LPS) alone. These results suggest that root
vegetable mixture extracts have promising antioxidant and anti—inflammatory properties, laying
the foundation for further exploration.
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Table 1. Mixture ratio of Raphanus sativus L. Lentinus edodes, Brassica rapa, Daucus carota L.
Arctium lappa L. Codonopsis lanceolata Trautv. and Platycodon grandiflorum

Ratio (%)
Material Raphanus Lentinus Brassica Daucus Arctium Codonopsis Platycodon
sativus L edodes rapa carota L. lappa L.  lanceolata Trautv. grandiflorum
M1V 27 20 20 15
M2 25 18 18 14 9
M3 25 18 18 14 9

UM: Mixture



268 A A S A3 A A5 235 2024
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Table 2. Antioxidant capacities of the root vegetable mixtures

M1 M2 M3 F-value
Total polyphenol (mg TAE?/g) 66.94 + 1.68%  69.59 + 038 7407 + 1.62*  16.63"
Total flavonoid (mg RE®/g) 96.55 + 3.61° 9239 + 1.80° 115.82 = 2.03"* 68.94""
Ferric reducing antioxidant power 2269 + 121° 2696 + 1.89° 3577 + 2.88°  19.34”

(FeSO4-TH,0 eq uM)

DAl abbreviations are the same as in Table 1.
PTAE: Tannic acid equivalent
YRE: Rutin equivalent

YAll values are expressed as the mean * S.D. of triplicate determinations.
SA different superscript letter in a column indicates a significant difference among the groups according to

ANOVA with Tukey’s multiple range test (" p<0.01,

o o Be Aoz HAAUT.

FRAP value®] 372 w2 pHollA| A9
& ferric tripyridyltriazine(Fe**—TPTZ) 3
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2. ABTS" radical 2~4%

ABTS radical 22752 ABTS &3} 3}t
Z-go] vhgol ofal ¥ ABTS Yol2o]
&9 kstEol o3l ABTS ol o] A
Ql A= o] &AlE] o] decolorization ¥ U]

A

= 0]83F S o TH(Gulein 2020). EE2] =)

ZEEo] M1} Mol i3l freldom 27keh A o T WSS gl @A s EPFERe
S g1tk Sanchez—Gonzalez et al.(2005) ABTS" radical 22715 Table 3%} #t}. 7t ¥t
o Aol olabdl ¥ Zu|vi &y FRAP AR ERFEE] ABTS radical 2762 &
Table 3. ABTS radical—scavenging activity of the root vegetable mixtures
ABTS radical scavenging activity (%) 1Cod
50
; F-value
Concentration 0.25 0.50 1.00 2.00 (mg/mL) valu
(mg/mL)
M1V 996 + 3.22%% 1572 + 353 4169 + 3.14¢  67.70 £ 4.628 1.42 155.9°°
M2 29.17 + 3.82° 37.08 + 2.60* 5417 + 3.61¢ 8458 + 3.15" 0.92 163.47"°
M3 36.21 + 257 4815 + 2.47% 6132 + 397% 8477 + 3.11" 0.79 136.4™""

DAll abbreviations are the same as in Table 1.

2ICsp is the concentration of sample required for scavenging radicals by 50%

YAIl values are expressed as mean = S.D. of triplicate determinations

YA different superscript letter in a column indicates a significant difference among groups according to ANOVA

with Tukey’s multiple range test (" p<0.001).
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DPPH radical 2% °] 47+ 81.23%, 89.71%,
89.71% % JERsT. BE3E Z47ke] IG5 #h- 1.26
mg/mL 1.02 mg/mL, 1.00 mg/mLE =% %]
th M29} M39] Z-$-oll+= 1.00 mg/mLe] &=
}\1 ‘81—/K-] SLA}Q_ZH o] BHAQ]_ Tr/\}_s} DPPH E}-\q Z}
2SS #1421tk Hwang et al.(2021)
o] Arel oshd & % EE57(0.2 mg/mL) ¢
749 DPPH &Yz A2ASE 22t 31.44%,
26.89% %= YEFgTh BERE wdtate] ol e
A2 et 93} s x73A2] DPPH radical 227
9] ICsp B2 12.99 mg/mL% 19.74 mg/mL,
2 B3l tHLee 2016). E2}A] FEEoL}h A}
¥4 2 phenylpropanoid ester A%< DPPH
radical 7 & 59 &tslo] mso] ool B
us e (Lee et al. 2004; Fu et al. 2009) ©]
3t EdEo] Al S + Ao= FHH
upebA ol gk A wigow 8
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Table 4. DPPH radical—scavenging activity of the root vegetable mixtures

DPPH radical scavenging activity (%)

Concentration 1Cso” F-value
(mg/mL) 0.25 0.50 1.00 2.00 (mg/mL)
M1Y 45.10 + 52279 4761 + 0.63" 60.33 + 3.94°  81.23 + 1.01¢ 1.26 1559
M2 38.68 + 1.89° 5432 & 4.45° + 356 89.71 = 0.71f 1.02 1634
M3 36.21 + 2.57* 5885 & 1.89° 74.07 + 1.23¢  89.71 + 0.71¢ 1.00 136.4""

Ascorbic acid
BHA?

92.59 + 0.12
79.35 £ 0.94

DAIl abbreviations are the same as in Table 1
YBHA: butylated hydroxyanisole

9Csp is the concentration of sample required for scavenging radicals by 50%

YAl values are expressed as mean + S.D. of triplicate determinations

SA different superscript letter in a column indicates a significant difference among groups according to ANOVA

with a Tukey’s multiple range test (" 'p<0.001).
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4. NO assay
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M1 (mg/mL) -0125 025 05 1 - -
M2 (mg/mL) - 0125 025 05 1 - - -
M3 (mg/mL) - 0125025 05 1

(A) Cells were treated with LPS and 0.125-1 mg/mL of M1, M2, and M3 extract for 24 h. (B) NO
release was measured using the Griess method (nitrite). The results are mean + S.D. of triplicate data.
Different letters (a—g) within a total sample differ significantly (p<0.05) according to a Tukey’s test.

Fig. 1. M1, M2, and M3 inhibit nitric oxide(NO) in RAW 264.7 cells.
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