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Eleven functional plant materials were identified via a literature search, and their antioxidant capacity
and inhibitory effects on lipopolysaccharide (LPS)-induced nitric oxide (NO) production in RAW264.7
cells were tested. Yields from hot water extracts of the materials were the highest (52.10%) in Lyci
fructus, and the yields from Phellinus linteus were the lowest (5.7%). The yields of another were
14.50-42.47%. Total phenol and flavonoids contents were the highest in /. /inteus. The ECsy values for
DPPH and ABTS radical scavenging activities were lower than 100 pg/ml for Salvia miltiorrhiza,
whereas the values for P. linteus, Scutellaria baicalensis, and Faeonia /factiflora were 100-200 ug/ml. The
ECsp value for the superoxide anion radical scavenging activity of all the extracts was higher than 300
ug/ml. P. finteus for the reducing power was shown the highest activity. Fe* chelating activity was
the highest in the Moarus alba extract. In an MTT assay, the cell viability of the RAW264.7 LPS-exposed
cells was above 80% in extracts of 50 ug/ml and above 77% in extracts of 100 pg/ml in all the plant
materials except Acanthopanax sessiliflorumn NO production in the RAW264.7 LPS-exposed cells showed
a 12-fold increase compared to the control. The NO production level of all the extracts was 6.86-26.18
uM. Notably, 100 pg/ml of 5. baicalensis extract showed a remarkable decrease in NO production
(72%) compared with the control. The potent antioxidant and anti-inflammatory activities of
S.baicalensis, P. linteus, S. miltiorrhiza, M. alba, and P. Jactiflora suggest that they are potential candidates

as functional materials.
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Table 1. List of functional plant materials used in this study

Scaéré}e)ie Plant parts used  Scientific name
A Fruit Lyai fructus
B Root Scutellaria baicalensis Georgi
C  Fruit Acanthopanax sessiliflorum Seeman
D Flower Chrysanthemum indicum L.
E Root Dioscorea rhizoma
F Root Paeonia lactiflora Pall.
G Root Salvia miltiorrhiza Bunge
H Leaves Morus alba L.
I Root (dried) Zingiber officinale
] Fruiting body Phellinus linteus
K Flower Zea mays L.
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Table 2. Yields and browning intensity from hot water extracts
in the functional plant materials

Browning intensity

Sample codes Yields (%)

in 420 nm

A 52.10+1.65" 0.085+0.001°
B 42.13+2.73" 0.251+0.002"
C 34.76+3.82° 0.522+0.003"
D 31.47+2.82° 0.046+0.001°
E 18.53+1.05 0.051+0¢

F 15.17+2.37° 0.039+0.001*
G 42 47+2 80F 0.084+0.001°
H 26.92+2.27° 0.218+0.002°
I 14.50+2.04° 0.103+0.001"
] 5.70+0.53" 0.903+0.001'
K 16.07+0.47° 0.180+0.001"

Each value represents mean+SD, n=3.
*Means with different superscripts in the column are sig-
nificantly different at p<0.05.
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Table 3. Total phenol and flavonoids contents in the functional
plant materials (mg/g dried extracts)

Sample codes Total phenol Flavonoids
A 43.51+0.19° 0.53+0.13*
B 68.82+1.32° 31.65+0.36"
C 69.08+0.30° 12.05+0.46"
D 56.78+0.22" 16.71+0.347
E 38.01+0.40" 0.42+0.08"
F 47.40+0.34° 0.33+0.17*
G 75.42+0.59" 8.36+0.80¢
H 53.16+0.49" 21.300.36°
I 45.07+0.51° 11.13+0.36"
T 78.53+0.11" 41.02+0.34"
K 47.73+1.07° 6.76+0.10°

Each value represents mean+SD, n=3.
*Means with different superscripts in the column are sig-
nificantly different at p<0.05.
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Table 4. DPPH radical scavenging activity in the functional plant materials

Concentration (ug/ml)

Sample codes

ECso (ug/ml)

100 250 500 1000

A 2.04+0.80* 5.83+0.74% 10.93+0.89° 19.35+0.16" 1000 <

B 45.65+0.89°° 71.94+0.28" 72.20+0.28"" 74.82+0.70¢ 124.73+4.56
C 26.30+2.83® 43.43+2.67° 48.80+0.69°" 50.37+1.63° 828.55+87.15
D 26.02+0.89°° 55.09+2.64" 72.32+0.807 73.16+1.55" 224.43+11.37
E 2.09+0.66™ 552+0.16™ 8.000.50 14.28+1.59* 1000 <

F 44.48+1.44%° 71.34+1.00% 6848222 71.67+0.95™ 130.51+5.36
G 57.57+1.24%F 71.35+0.47° 71.62+0.81°" 71.98+0.16"" <100

H 2553+1.08°° 58.19+1.08 65.90+1.08 62.67+2.22% 212.40+4.45
| 32.64+0.32°C 43.40+1.07°° 58 47+0.48F 69.44+0.60"° 358.94+13.06
] 48.37+2.84°F 62.16+1.40™ 65.68+0.27 67.03+0.47F 113.38+24.24
K 26.39+1.03® 32.33+1.91™ 38.56%3.69° 53.41+1.34%° 879.48+64.54

Each value represents mean=SD, n=3.

Means with different superscripts in the same row (a-d) and column (A-I) are significantly different at p<0.05.
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Table 5. ABTS radical scavenging activity in the functional plant materials

Concentration (pg/ml)

Sample codes

ECso (ng/ml)

100 250 500 1000

A 517+1.63"® 13.92+1.34% 23.83+1.06° 44.40+0.87® 1000 <

B 46.33+3.05 80.030.73" 83.23+2.11¢ 85.41+0.59F 115.68+12.02
C 20.44+6.22°¢ 52.37+1.29"F 72.03+1.77F 74.65+2.29P 238.36+6.21
D 18.16+1.22° 42.72+1.29" 71.14+4.39F 77.94+3.90% 315.52+18.83
E 1.92+0.94*4 10.25+0.45%* 16.23+0.37°* 29.79+2.45% 1000 <

F 32.84+1.96%° 71.02+0.94° 83.98+1.43 84.11+2.55 167.29+4.70
G 53.98+2.12° 82.44+4,07" 83.52+1.17% 84.57+1.60™ < 100

H 20.90+1.59°C 51.70+1.65" 78.062.28 79.11+1.30" 242 12+7.73
I 8.92+1.08% 31.67+1.72°° 55.68+2.33" 78 43+0.44% 441.48+23.11
] 42.79+5.91°% 62.05+1.80" 7414+1.12F 74.52+1.44° 149.57+32.18
K 7.09+1.81%° 18.69+1.56° 33.18+2.49 57.63+1.20% 842.77+29.78

Each value represents meantSD, n=3.

Means with different superscripts in the same row (a-d) and column (A-I) are significantly different at p<0.05.

Table 6. Superoxide anion radical scavenging activity in the functional plant materials

Concentration (pg/ml)

Sample codes

EGsy (ug/ml)

100 250 500 1000

A 6.34+1.98"A 10.93+0.65™ 13.23+3.06™" 35.48+2.66° 1000 <

B 17.65+1.19°%P 28.17+1.02" 53.80+3.95F 76.54+1.27%° 467.08+32.52
C 20.45+2.73%° 23.87+1.79"° 50.33+1.96 76.50+2.12%° 488.99+6.54
D 18.20+3.77°%P 20.41+1.90° 38.06+1.55" 56.30+3.73 837.00+85.95
E 16.11+1.13%%¢ 23.71+1.58"° 24.67+2.33% 3243267 1000 <

F 14.94+2.15% 18.32+2.38¢ 32.72+1.98 52.42+2.04% 918.16+31.83
G 20.28+1.94°° 37.52+2.44° 69.28+2.75 89.86+2.83 348.16+13.92
H 17.62+1.27°5P 19.57+1.52% 24.71+2.08" 39.19+3.91® 1000 <

I 19.95+3.06™° 29.72+2 82" 61.10+4.78 83.72+2.36%" 413.35+26.35
T 18.66+2.07°P 18.99+2.80°C 53.30+3.11°F 78.84+2 67 468.51+18.48
K 8.85+1.52°* 13.98+1.34" 29.13+1.44 55.09+0.76 902.07+14.83

Each value represents mean+SD, n=3.

Means with different superscripts in the same row (a-d) and column (A-F) are significantly different at p<0.05.
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] ECos8k 1,000 ng/ml o] &< A2 FHHUAT 8+
A, S 9259 ECGosit2 500 ug/ml o]3h2 53] Al
o] gdgo] M =ske=H, ol” A8 F HE RE T
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Table 7. Reducing power in the functional plant materials
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ﬂ%“ﬂ A Aeow gelg A3

il [0 ox Ix b O &

£29| Fe™ Zefolg &M
Aok 5 FE BN FEol 29 Fe''ol td ZdlolE
2H4J-& Table 89l Yel ule} 2o] A|59] A7t F=7F F7}
Holl w2} Fod oz A5ateh 27hg 9} 7 ECoitol
1,000 pg/ml o]4FolQom, 1 9] 9F] Al oA 21472~
550.06 ug/mle} W2 7)ape AAS A9k Al A
ECs#t2 500 ug/ml o|3t3ith 53] 9o A ols) &4 o]
M ERon, o2 S5l B AFA AL
L3 115 A= 22 2ASA Y o] v)
Be, Fe Zd oy 48 tha Ao|dh %
%###C’U 3% Gz 2424 Ygkoy R 24
o8] &AL e} AlBo] Hl3F fFoHoz =gk
NEE 22 ABTS 2 NO )z 2AZA 0] 3o
H[36], v}7tel, =3 2 Fe A% 558 DPPH 2 ABTS
gz 24840 wol AR T F ¥ ) nlg o]
Ao U38], o] A BE BT Fe& A olE FAJo] e Ao
2 Bag v} Uok36, 38]. o|HH god 2ASAT Fe 2
gole e Mz Avtd 232 yeh) 7= sk, o)y
7o AR T FHoley AAY gL &A
} Hﬂﬂﬂ%ﬂ NE F Fole
u7] gEolgha FH T
FrRe oz AAgHL
Ao A ECsodte] 335.03, 360.94

O

Concentration (ug/ml)

Sample codes

ECos (ug/ml)

100 250 500 1000
A 0.09+0.00° 0.13+0.00"® 0.2240.00° 0.42+0.00% 1000 <

B 0.13+0.00°%* 0.27+0.00° 0.52+0.00" 0.96+0.00™" 482.67+6.73
C 0.13+0.00°" 0.26+0.00° 0.44+0.00" 0.74+0.004 591.11+6.84
D 0.11+0.00° 0.21+0.00"° 0.34+0.00F 0.61+0.00% 834.00+18.33
E 0.07+0.00** 0.10+0.00°* 0.14+0.00° 0.24+0.00 1000 <

F 0.12+0.013° 0.21+0.00°° 0.37+0.00< 0.67+0.00% 718.89+15.12
G 0.22+0.00°" 0.47+0.00"" 0.85+0.00 1.44+0,02 270.00+8.08
H 0.12+0.00°° 0.23+0.00"" 0.40+0.00 0.70+0.00%¢ 684.83+12.82
I 0.11+0.00° 0.18+0.00°¢ 0.05+0.00%* 0.50+0.01° 940.00+38.44
T 0.21+0.01°¢ 0.53+0.01" 0.80+0.019 1.36+0.04Y 230.70+4.32
K 0.09+0.00°® 0.14+0.00" 0.22+0.00° 0.37+0.00"® 1000 <

Each value represents mean+SD, n=3.

Means with different superscripts in the same row (a-d) and column (A-I) are significantly different at p<0.05.
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Sample codes

Concentration (ug/ml)

ECso (ug/ml)

100 250 500 1000

A 37.54+1.92°H 39.53+1.90°P 50.66+2.16"° 52.83+3.15°° 550.06+59.13
B 13.93+2.11°° 38.75+1.17°¢ 64.25+2.44C 85.75+3.68%C 360.94+16.35
C 9.32+1.35% 21.95+2.93" 31.58+1.44F 44.66+2.06™ 1000 <

D 6.23+1.07* 10.47+0.22°* 16.30+2.59° 23.10+2.42% 1000 <

E 36.57+1.26 42.15+1.34"F 55.13+3.62F 68.19+3.49%F 407.91+47.92
F 27.50+0.95° 44.42+1.12% 68.47+2.61" 89.97+3.10%1 308.03+10.57
G 19.96+1.87°" 38.07+3.22° 56.40+1.45F 74.00+5.11° 411.79+25.91
H 25.00+1.54°" 57.71+1.52° 87.93+1.537 94.87+2.23 214.72+6.16
I 25544073 39.25+3.81"P 46.82+0.90° 9111144 535.68+8.31
J 17.29+2.43° 37.57+0.76™ 74.14+1.68" 87.75+3.30%" 335.03+5.82
K 39.11+2.24°" 51.724257"F 60.25+1.57F 62.34+3.81 235.50+36.37

Each value represents mean+SD, n=3.

Means with different superscripts in the same row (a-d) and column (A-I) are significantly different at p<0.05.
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B AA Y AEx=EH L L
£ 3 Z23+= Fig. 1 urE}lH ALk AR ¥
A3 Fig. 1A)o] 712314 LPSE 4tstd 2~EH XS #
T Ak F2ES 50 pg/ml FEE A3GS W iR
A4 80% o]del AE AEEE HYo, 27tuoA
NE AEEL 7DI7%E Tzt AT B4 e Aoz
Q= AtHFig. 1B). A& F5= % 0 png/ml Mg Fel A=
g, 27H, A%, AU B SFFFddA AE AES
o] 80% °olstH o, °7}ﬁ4(71.76%)§— Ao F=, A%, %
FMA D SFFede] X AEE0] 7753~79.93% < M9
2100 pg/mle} A& AFAE Yokl thet AE 54
ol 2t EAE & Ao AU

0(

J&,OL =,

op9-2 T 214 E S RAW264.7 Al E ol LPS A7) & A ekA)
FZES AR S W NO A4 vA = d3ges 43
A= Fig. 29} 2o LPS FA 2]+l vl LPS A2 & NO
ARFE 128 S7HEAeH, 1159 AdA FE2E55 50 2

A

Cell viability (%)

Control A

200 4

Cell viability (%)

beBCD becBCD b

B C D E

F G H I J K

Sample code

W50 pg/ml

100 pg/ml

Control  LPS B C D E F G H 1 J K
Sample code
®50 pg/ml 100 pg/ml

Fig. 1. Effects of the functional plant materials on cell viability
of RAW264.7 macrophages without(A) and with(B) LPS.
Results are presented as meanSD of three independent

experiments.

*8Values with different letters in the each

bars are significantly different among control and 50 u
g/ml sample treated group at p<0.05 according to

Duncan’s multiple range test.

ACyalues with different

letters in the each bars are significantly different among
control and 100 ug/ml sample treated group at p<0.05
according to Duncan’s multiple range test.

100 ng/ml 3 7}A]
R

NO A Z-2 12.89~26.18 1M, 6.86~26.11
a8 A Ys A g4 LPS X TR
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s

2 10
0

Control LPS A B C D E F G H 1 J K

Sample code

W50 pg/ml 100 pg/ml

Fig. 2. Effects of the functional plant materials on NO synthesis
in LPS-induced RAW264.7 macrophages. Results are pre-
sented as meantSD of three independent experiments.
*“Values with different letters in the each bars are sig-
nificantly different among control and 50 pg/ml sample
treated group at p<0.05 according to Duncan’s multiple
range test. “*Values with different letters in the each
bars are significantly different among control and 100
ug/ml sample treated group at p<0.05 according to
Duncan’s multiple range test.

o & kol dtk 53] 100 pg/mle] 5 2 =) Al
LPS Aol vlal] 242 72% 2 58.6%, BF(50 ng/ml) %
AW A(0 H 100 pg/ml)S A7 47.3% 2 32.0~36.4% =
LPS Ag ol Hla) Fodez NO A4S Farzt(p
<0.05).
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