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ABSTRACT

Ixeris dentata var. albiflora Nakai, a herbal plant, is often used to make a strong stomach as an antiphlogistic used
when dyspepsia and to improve appetite in Korea and China. And also it is used for adult diseases such as diabetes and
liver diseases as Korean traditional medicine. In this study, the composition and DPPH radical scavenging activities of
the root of Ixeris dentata var. albiflora Nakai and its effects on cell viability on vero and chang cells were investigated.
Moisture, crude ash, crude protein and crude lipid were 79.14, 2.49, 8.28 and 2.56 g/100 g respectively. The highest min-
eral content was K. The major free sugars were glucose, fructose and sucrose. Major fatty acid are linoleic acid, palmic
acid and linolenic acid. Major amino acids were glutamic acid, arginine and aspartic acid and the total contents of ami-
no acids were 28.12 mg/g. The methanol extracts were further fractionated with n-hexane, chloroform, ethylacetate, bu-
tanol and water to get an active fraction. In addition, cell viabilities in each fraction were determined. Methanol extract,
butanol, and aqueous fraction showed strong survival rates in vero cell and chang cell viability test, and hexane, chloro-
form, and ethylacetate fraction were examined for toxin in a cell. The root of Ixeris dentata var. albiflora Nakai had scav-
enging activities against DPPH radicals in a dose-dependent assay. Ethylacetate fraction’s SC50 was 6.8 ug/mL, very
strong DPPH radical scavenging activities, but water fraction did not show any activity. (Korean J Nutr 2010; 43(2):
105~113)

KEY WORDS : root of Ixeris dentata var. albiflora Nakai, composition, cell viability, DPPH radical scavenging ac-
tivities.
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2l o] Aol thall A= aliphatics, triterpenoids,” se-
squiterpeneglycoside V0] &e#] Qi) Zuly] 4 Zu}
7 gl g5l i3t AyRs FEAdo)y )y delekdd
TP e} k] AF FEE AU deiAE F
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B-D-glucoside) 7} B3 \} glek.
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Na, Fe, Cu, Zn 52 QAR3E-3°4 %A (Solaar-M>b, Ther-
mo elemental Co., England) & 5743} 2™ P2 &g|H
1% wAHe| weba] 3354 (UV-1601, Shimadzu
Co., Japan) & 650 nmellA =733t}

% ¥ 82 FolinDenisH*’ 2.2 =43}k
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F7|&5= 140CR 5%1t fA% v 4C/min% 240C
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38TCelA At s=Fslo] @il & 5, oleolAMEo|E,
e E‘Q%’% Z}7} 0.423 g, 0.558 g, 0.169 g, 1.365 g
=l 7233 go|3t}t (Fig. 1).

3% FE|FEEe] 24 A AESAAAAY

AES 2l A wok 2 AFojA ARRS vero cell (A1
Z AEE monkey kidney cell line) & 3= A ¥ 23
(Korean Cell Lines Bank), chang cell (ZF A|¥=* hu-
man liver cell line) YJtiehm SJzdjst njgEstm
ZHE Bopdto} AREEIIT) vero cell¥} chang cell®] i
A2+ 10% fetal bovine serum (FBS), 1% 3AA71 =
7} Dulbecco’ s modified eagle medium (DMEM) £ A}
£3}%931, 38T, 5% CO, incubator (MCO-17AIC, Sanyo
Electric Co., Toky, Japan) & AR&-38}o] Hljeks3ict

Al AEE 54, A5 e v 25 Y 18
9] vero cell?} chang cellel gt 54 A= MTT
(3-(4, 5-dimethylthiazol-2-y1)-2, 5-diphenyl tetrazolium
bromide) assay® MEAEES 543tk MTT as-
say= AlEY v|EE =20} respiratory chainoll 45}
] AEA LA /o] 9= succinate-tetrazoliumre-
ductase$} WESSlo] =@ 870 7|HAd MTTE #
ZpAe] v]=84 MTT formazan®z A7 |E 582
o]g-3t FHApHolok” BZnly] el Al FREXE

Powder root of Ixeris dentata var. albiflora Nakai (60 g)

Methanol extraction for 72 hrs.

X 4
Methanol _exiract (15.91 @)
|
Methanol __extract (10 @)

n-Hexane fraction (0.423 g)

Suspension (107 with agueous
Extraction with n-hexane (1 : 1)

Aqueous layer

Fig. 1. Extraction and fraction of the root of Ixeris
dentata var. albiflora Nakai.

Extraction with chlorofrom

Chloroform Aqueous layer

Fraction (0.558 &)

Extraction with ethylacetate

Ethylacetate fraction (0.169 @)  Aqueous layer

Extraction with n-butanol

n-Butanol fraction (1.365 @) Aqueous layer

v

Freeze-drying (7.233 )
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o"ebAlgo]E, Feke F&ste] 100, 250, 500, 750
pg/mL FEE AHelste] Al BEES ST Vero
cell ¥ chang cellS 24 well plateo] 3 X 10" cell/ mL/
well 2 2F310] 197 (chang cell& 297D CO. incuba-
torol A wijeksl & 0.1%2] DMSO (Dimethylsulfoxide)
off 3lrZ1 Slgnb He] HgkeE: FEE 2 FEES 750,
500, 250, 100 pg/mLZ 3A43te] Hzlakaltt. thzate
= Aol 0.1% DMSOE A2lste] 24413t F<F vijekst
At} 1 & AjoFNS- A A3 PBS (Phosphate Buffer-
ed Saline) ol €147 MTT solution 300 L #S zt
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AZFAIZ 100 g ¥ Z4F2 216.95 mg, <! 89.15 mg, Z
% 36.28 mg, "l7Yl% 34.52 mg, YYEF 5.18 mg, A
3.69 mg, okl 0.80 mg, 78] 0.34 mgl®E ZHF o]
71 STk
e 9 F e e S4% A= Table 3% 2
o}, Y5 AaAZzAE 100 g @ Glucose 1,033.01 mg, fruc-

A

Table 1. Contents of moisture, crude ash, crude protein and crude
lipid in the root of Ixeris dentata var. albiflora Nakai

Composition Contents (g/100 @)
Moisture 79.14 £0.28
Crude ash” 2.49 + 0.08
Crude protein” 8.28 £0.18
Crude lipid” 2.56 +0.29

Data show mean =+ S.E. in triplicate. 1) freeze dried material

Table 2. Contents of minerals in the root of Ixeris dentata var.albi-
flora Nakai

Composition Contents (mg/100 g, freeze dried)

K 216.95

P 89.15
Ca 36.28
Mg 34.52
Na 5.18
Fe 3.69
In 0.80
Cu 0.34

Table 3. Contents of free sugars and total phenolics compounds
in the rooft of Ixeris dentata var. albiflora Nakai

Composition Contents (mg/100 g , freeze dried)
Glucose 1,033.01
Sucrose 610.37
Fructose 581.19
Total phenolics 59.82




tose 581.19 mg, sucrose 610.37 mgo|3loH, & HEd
59.82 mg®] 3t

Y&uk el o] Aal 242 Table 49 2k 2Ent
7 #agle]l 2 A HMAEE linoeic acid 41.24%, palmitic
acid 26.91%, linolenic acid 20.91%, stearic acid 4.42%,
oleic acid 2.96%, myristic acid 3.56%2] &2 Bl
E3AAE (34.89%) Bt =xsF AL (65.11%) 9] §F
o] =34t

Bak ]9 ofu]iAt RS Table 5l UERY
A&aH] ol EE obv| Ak T 17F0 R S
28.12 mg/g & &I} o] AMdohn] AR glutamic
acid 5.54 mg/g, aspartic acid= 2.96 mg/g® Z oP| =
Akl 30.23% 5 AHA|5hH, 94714 ohu] Ak arginine 5.03
mg/g, histidine 2.43 mg/g, lysine 1.46 mg/g= F oh1]
2k 31.72%%F Al 54 obv| ik serin 1.24
mg/g, threonine 1.13 mg/g, tyrosine 0.6 mg/gC.= &
o) =4k 10.56%, B]=ZAd o) :=AR proline 1.72 mg/g,
leucine 1.28 mg/g, valine 1.01 mg/g, glycine 1.00 mg/g,
alanine 0.9 mg/g, cystine 0.08 mg/g, phenylalanine 0.79
mg/g, isoleucine 0.75 mg/g, methionine 0.2 mg/gC = F
ofn|:=Ake] 27.49%0] 31tk

S| 4| 2320 I, MY MESY

Vero cell®] HE&

A M (vero cell) ol tigt B&ne] B vgks 3=
5 9 7} FEE] AL AEES Table 691 Flakirh

AAF AL HAnt] B Wege FEES 24470
Aelste] ME AEES 543 A7 100, 250, 500, 750
pg/mLeld 2¥2F 116.1 £ 2.2%, 104.32 = 4.76%, 100.89
+ 4.29%, 94.09 £ 2.62%%= A2 W3y} glglon, it
35 AFE FEE-S 100, 250, 500, 750 pg/mLojA
7¥7} 80.54 + 1.98%, 76.93 * 2.94%, 9.98 * 2.02%,
3.69 * 2.55%2] A3 AEES YeER tizTtel vlsky
fFodoz (p<0.005) ¥ AEPESS Hth E28
FE BIEAE 100, 250, 500, 750 pg/mLelA zt

Table 4. Contents of fatty acid in the root of Ixeris dentata var. al-
biflora Nakai

Composition Contents (%, area)

Myristic acid (14:0) 3.56
Palmic acid (16 :0) 26.91
Stearic acid (18:0) 4.42
oleic acid a8:mn 2.96
Linoleic acid (18:2) 41.24
Linolenic acid (18:3) 20.91
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7t 74.34 +2.78%, 10.1 + 3.88%, 1.16 £ 1.67%, 0.7 =
0.53%% A¥E =40l 3L, dldoAHo|E E3E2
100, 250, 500, 750 pg/mLellA ZH2F 90.49 + 3.96%,
20.74 £1.92%, 2.29 = 1.06%, 2.71 £ 0.85% % ¥ Al
T & Hlon, FekE 22 100, 250, 500, 750
pg/mLelA 242} 100.55 £ 4.03%, 109.5 = 311%, 121.82
+3.39%, 130 £ 2.34%% 100%5 Z73to] AERTE
I Bt A = FE2EY AE AEE2 100, 250,
500, 750 pg/mLellM 247k 102.33 + 3.75, 101.05 +
3.11%, 103.88 * 1.28%, 100.13 + 2.55%2] A3 AL
#a Heh =490] slaltt.

Chang cell®] &S

ZF M35 (chang cell) o thsh 2&nty 4] vg-s 5
= 9 7t B35 AE AEES Table 791 Flsk3ith

Chang cellell 3&uH] He] wWgks F2ES 484K
Aglate] WS vl 100, 250, 500, 2HF 105.97 +
2.3%, 98.75 £ 4.51%, 92.26 = 85.66%2] AE HE=&S
1o chang celle]l tigt 52do] A9 $lar, 750 pg/mL
o 85.66 £ .49%= et oFke] MlaEmAlo] itk
Chang cell A&82 X 235 100, 250, 500, 750 pg/
mLollA ZF2F 80.99 + 2.85%, 65.26 + 0.69%, 16.54 =
3.4%, 8.05 = 2.5%F YER} AIRE FAJo] o} wh& A
AEES YeRlla, F22XE B85S 100, 250, 500,

Table 5. Contents of amino acid in the root of Ixeris dentata var.
albiflora Nakai

Composition Contents (mg/g. freeze dried)

Glutamic acid 5.54
Arginine 5.03
Aspartic acid 2.96
Histidine 2.43
Proline 1.72
Lysine” 1.46
Leucine” 1.28
Serin 1.24
Threonine” 1.13
Valine"” 1.01
Glycine 1.00
Alanine 0.90
Phenylalanine” 0.79
Isoleucine” 0.75
Tyrosine 0.60
Methionine” 0.20
Cystine 0.08
Total 28.12

1) essential amino acids



110 / Zn1 Fe]e] Aol Az AEE 9 DPPH 2H]Z &7
750 pg/mLelA 242} 79.09 £ 5.07%, 41.88 + 5.81%,
6.2 £1.48%, 3.6 * 0.4%2] AE AEEo] =941, e
obAlH|o| E B HLS 100 #g/mLolA 99.93 £ 3.01%%
A3 AEE] W37} 91914, 250, 500, 750 pg/mLeilA
4795+ 3.82%, 12.6 £ 3.48%, 9.35 £ 1.94%<] AZ A
E&8 HOth ek 252 100, 250, 500, 750 pg/
mLolld 242F 112.15 + 2.53%, 113.06 = 1.69%, 113. 68
+4%,115.01 £ 3.15% % AIE AYEE0] =341, & =
2 100, 250, 500, 750 pg/mLelA 212t 95.98 £ 4.77,
92.93 +1.09%, 95.67 + 3.13%, 96.23 = 2.33%2] A%
AEES Bk

Chang cellollA] izt (A
3nb e vgks 2553
o= AE BEEo] &
gk B3 EolM 7 =

SEEEE,

a
e
e 2

2%l9) o) 3%4%<) DPPH )
%) e VRS FEE 9 570 AT (I, 2

27EF, oLolAeo)E, Fere, £552)¢| DPPH g

=

A4

o

Uzt 27152 Table 8¢ gkt

25CellA 3021 WHAIA thxr @) vlugls o wgk
& FEE2 4,000, 2,000, 1,000, 500, 250, 125, 62.5
pg/mLold 242y 7247 = 1.27%, 72.46 + 1.19%, 72.44
+ 1.21%, 41.72 + 1.3%, 2491 £ 047%, 14.41 £ 1.33%,
7.71 £ 1.01%2) &7 LR @ik #3852 4,000,
2,000, 1,000, 500, 250, 125, 62.5 pg/mLolx zFz}
73.33+1.21%, 73.30.98%, 73.29 + 1.28%, 55.82 +
1.39%, 32.16 = 0.53%, 20.03 £ 0.85%, 10.6 = 1.08%
ol lal, FRRF¥E BEE-L 4,000, 2,000, 1,000, 500, 250,
125, 62.5 pg/mLelX 212+ 87.52 £ 0.63%, 87.49 =
0.56%, 87.47 +0.19%, 82.26 *5.6%, 69.22 = 15.47%,
37.97 £ 0.31%, 22.5 + 0.66%2] 271%S Bon 9
HolAgo|E EE5-2 31.3, 15.63, 7.81, 3.9, 1.95, 1.0
pg/mLols Z¥2F 951 £ 0.39%, 90.24 = 0.21%, 6.49 *
4.36%, 29.39 + 2.49%, 16.81 = 2.78%, 9.49 + 1.23%
o|gitk FEke BEELS 1000, 500, 250, 125, 62.5, 31.3,
15.63 pg/mLelld 242+ 95.59 + 1.05%, 95.45 + 0.7%,
91.65 + 0.45%, 69.83 = 0.36%, 38.13 = 0.63%, 19.54 £
1.81%, 11.27 £ 0.39%9] 2755 By, & F25S

- o
o=

= TeEew
4,000, 2,000, 1,000, 500, 250, 125, 62.5 pg/mLelx] 247}

Table 6. Cell viability of methanol extract and systematic fraction from the root of Ixeris dentata var. albiflora Nakai on vero cell

Concentration of

Cell viability (%)

1.D.” (zg/mb) ME? HE? CH EA?Y BUOH® WE”
Control 100.17 + 3.72 100.09 + 1.62  100.09 = 1.62  100.09 + 1.62 100.09 + 1.62 100.09 + 1.62
100 116.10 + 220" 80.54 + 1.98™ 7434 + 278"  90.49 + 3.96" 100.55 + 4.03 102.33 = 3.75
250 104.32 = 4.76 76.93 £ 2.86™ 10.10 £ 3.88"* 2074 = 1.92"  109.50 = 3.11**  101.05 £ 3.11
500 100.89 = 4.29 9.98 + 2.02** 1.16 = 1.67 229 £ 1.06™ 121.82 £ 3.39™  103.88 + 1.28"
750 94.09 + 2.62 3.69 = 2,76 0.70 = 0.53™* 271 £0.85" 130. 0+ 234  100.13 + 2.55

1) 1.D.: Ixeris dentata var. albiflora Nakai, 2) ME: Methanol extract, 3) HE: Hexane fraction, 4) CH: Chloroform fraction

5) EA: Ethylacetate fraction, 6) BUOH: Butanol fraction

7) WE: Water extract. Data show mean = S.E. in triplicate, Cells were pretreated with various diluted concentrations of I.D. for 1 day

and cell viability was determined by the MTT assay.
x: p <0.05, *x: p<0.005, sign-ificantly different from the control

Table 7. Cell viability of methanol extract and systematic fraction from the root of Ixeris dentata var. albiflora Nakai on chang cell

Concentration of

Cell viability (%)

1.D.” (zeg/mL) ME? HEY CH? EA® BUOH? WE”
Control 100.27 + 4.81 100.27 + 4.81 100.27 + 4.81 100.27 + 4.81 100.27 + 4.81 100.00 =+ 3.391
100 105.97 + 2.30 80.99 + 2.85"  79.09 + 507" 99.93 + 3.01 112.15 + 2.53" 103.96 + 2.73
250 98.75 + 4.51 6526 + 0.69™ 4188 + 581" 4795+ 382"  113.06 + 1.69™" 101.29 + 2.38
500 92.26 + 3.97" 16.54 + 3.40™ 6.20 + 1.48™ 1260 + 3.48™  113.68 + 4,00 103.15 + 2.90
750 85.66 + 1.49** 8.05 + 2.50** 3.60 + 0.40™* 9.35+ 194 11501 + 3.15™ 99.11 + 1.68

1) 1.D.: Ixeris dentata var. albiflora Nakai, 2) ME: Methanol extract, 3) HE: Hexane fraction, 4) CH: Chloroform fraction

5) EA: Ethylacetate fraction, 6) BuOH: Butanol fraction

7) WE: Water extract. Data show mean + S.E. in triplicate, Cells were pretreated with various diluted concentrations of 1.D. for 2

day and cell viability was determined by the MTT assay.
=1 p<0.05, *x: p<0.005, significantly different from the control
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Table 8. Scavenging activity of methanol extract and systematic fraction from the root of Ixeris dentata var. albiflora Nakai against

DPPH
Concentration of DPPH Scavenging activity (%)
1.D.” (ng/mL) ME? HEY CH? EA® BUOH? WE”

Control 0.00 £ 0.01 0.00 £ 0.01 0.00 £ 0.01 0.00 £ 0.01 0.00 £ 0.01 0.00 £ 0.01

0.12 0.01 £0.38 0.93 £0.27 0.26 +£0.33 0.79 £+ 2.49 1.66 + 0.45 0.01 £0.75

0.24 0.03 £ 0.47 0.96 £ 0.49 0.27 £0.28 2.05 £ 2.56 1.68 + 0.68 0.02 £1.13

0.49 0.02 + 0.53 0.98 + 0.35 0.32 + 0.45 5.66 = 1,93 1.71 £0.76 0.04 + 0.96

1.00 0.0 £0.31 1.21 = 0.98 0.49 +0.17 9.49 +1.23 1.73 = 1.81 0.04 + 1.87

1.95 0.13 £ 1.29 1.09 = 0.51 0.00 £ 0.00 16.81 £ 2.78 0.21 = 2.00 0.05 + 2.32

3.91 0.00 = 0.82 0.01 = 2.31 2.48 + 0.64 29.39 £ 2.49 2.36 = 2.43 0.03 = 1.03

7.81 0.63 £ 0.65 2.37 £0.16 3.23 £ 0.98 56.49 + 4.36 5.93 = 2.01 0.01 £2.72

15.63 3.79 £0.30 3.28 £ 1.20 5.58 +0.53 90.24 = 0.21 11.27 £ 0.39 0.75 £ 0.81

31.25 1.01 = 1.40 5.58 = 0.65 11.90 £ 0.63 95.12 £ 0.39 19.54 £ 1.81 1.50 = 0.81

62.50 7.71 £1.01 10.60 = 1.08 22.50 = 0.66 9486 = 1.28 38.13 = 0.63 3.75+ 222

125 14.41 £ 1.33 20.03 £ 0.85 37.97 £ 0.31 95.12 £ 0.38 69.83 £ 0.36 8.85 + 1.02

250 24.91 £ 0.47 32.16 = 0.53 69.22 + 15.47 95.14 £ 0.87 91.65 £ 0.45 15.72 £ 2.44

500 41.72 = 1.30 55.82 £ 1.39 82.26 = 5.60 95.15 £ 0.98 95.45 = 0.70 32.43 = 2.82

1,000 72.44 £ 1.21 73.29 £1.28 87.47 £ 0.19 95.17 £1.03 95.59 = 1.05 56.12 = 2.37

2,000 72.46 £ 1.19 73.30 £ 0.98 87.49 = 0.56 95.18 = 0.68 95.62 = 0.77 91.40 = 1.06
4,000 7247 +£1.27 73.33 £ 1.21 87.52 = 0.63 95.20 + 0.48 95.63 = 1.03 91.03 = 1.96

1) 1.D.: Ixeris dentata var. albiflora Nakai, 2) ME: Methanol extract, 3) HE: Hexane fraction, 4) CH: Chloroform fraction
5) EA: Ethylacetate fraction, 6) BUOH: Butanol fraction, 7) WE: Water extract. Data show mean =+ S.E. in friplicate

Table 9. SC50 value of various fractions in the root of Ixeris den-
tata var. albiflora Nakai

Fraction SCso (£g/mL)
ME 720.4
HE 456.7
CH 197.8
EA 6.8
BUOH 87.3
WE 792.7
BHT 76.3

ME: Methanol extract, HE: Hexane fraction, CH: Chloroform frac-
tion, EA: Ethylacetate fraction, BUOH: Butanol fraction, WE: Wa-
ter extract, BHT: buthyl hydroxy toluene
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