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ABSTRACT This study investigated the anti-oxidative and anti-cancer activities by extracting of Yacon by frac-
tion with organic solvents. The content of total phenol was the highest by 45.53% in ethyl acetate fraction and the
results of electron donating abilities were 65.20% (100 ug/mL), 91.81% (500 ug/mL) and 95.06% (1000 ng/mL) and
those of nitrite scavenging abilities were 11.71% (100 pg/mL), 36.81% (500 pug/mL), 59.70% (1000 pg/mL) in ethyl
acetate fraction, which were higher concentration than the control group. Xanthine oxidase inhibitory activities were
23.74% (100 pg/mL) and 43.41% (500 pg/mL) in low concentration, which showed higher activities than the control
group. After measuring the growth inhibitory activities for cancer cells, it has been found that hexane fraction had the
highest growth inhibitory activities by 23.75% (10 ug/mL), 34.67% (50 pg/mL), 54.21% (100 ug/mL) for SNU-1.
Meanwhile, hexane fraction demonstrated high growth inhibitory activities by 41.38% (10 pg/mL), 50.53% (50 pg/
mL), 60.91% (100 pg/mL) and butanol fraction had 17.05% (10 pg/mL), 43.87% (50 ug/mL), 62.99% (100 pg/mL)
for HeLa. Therefore, it has been believed that there were peculiar properties of anti-oxidative and anti-cancer activities
depending on each fraction. Furthermore, it has been expected that further studies on the development of functional
food and concrete components depending on the components of each fraction to be conducted.
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Aol AHEE A2 55 2 dF A2 E Folin-
ciocalteu’s phenol reagent, 2, 2-diphenyl-1-picryl-hydrazyl
(DPPH), xanthine, xanthine oxidase, butylated hydroxy
toluene(BHT), ascorbic acid, acetic acid, sulfanilic acid,
potassium phosphate(monobasic, dibasic), naphthylamine,
3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyterazoliumbromide
(MTT) Sigma*HUSA), dimethyl sulfoxide(DMSO), sodium
nitrite, sodium carbonate, tannic acid MerckAHGermany)
AES AR, NEY 5 L 2o AR §)
= methanol, hexane, chloroform, ethyl acetate 2 butanol

< Burdick & Jackson/‘}(USA)J HPLCHE A]oFS ARE-3}
ﬁt}

AP A3 7]17]2 = rotary vacuum evaporator(N-
1000, Eyela, Japan), UV/VIS spectrophotometer(V-550,
JASCO, USA), ELISA reader(Molecular Device, SpecTRA
MAX340, Austria), CO, incubator(MCO-17AIC, Sanyo,
Japan), microplate shaker(SH30, FINEPCR, Korea), high
speed centrifuge(Supra22K, Hanil, Korea) 5 ¢|13Z, L &
LA ARRSle ARV FE S ARSI

S
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Yacon< AZAIE 281 2] 80% methanole 7}3}e] 24
AZE AR mm s E50] FH 33] vhE FE313 o
2] (Adventec toyo2, Toyo Roshi Kaisha, Japan)S A&
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A8t WX $F F hexaneZ 2 HY 5oL 2 UAX
&}od hexane 8-S AU Holdde FE8AEFTS LT
HhH o 2 chloroform, ethyl acetate 2! butanol2 3 7}3}oq
TAH o2 Y3 F F535t ZZ chloroform, ethyl

acetate 2 butanol £ O E AMRIIFIL HL FEAASS
31 water 8O E 3P BE FIEL A
Eﬂ"ﬂ}ﬂ Bl Aol AR

= 2 Folin-

F=E 4%t B4ttt 47 %Q%a DMSOZE ©|
£3td dA FEZ =2 £ 0.5 mLY test tubed] ¥ 3l
Z22 7 mLE A7F5} Folin-Ciocalteau's phenol reagent
0.5 mLE %3 583 £ 28 BUUEE X
el 1 mLE ¥ F EFst A200M 117 WAA
713 760 nmoA] EFEE SAIEY. F s S
22A317] 98 EFE42 tannic acidES DMSO‘-"ﬂ =o ¢
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2 2832 -89 HEFFIE 10 mLE 3T ©
fHG 37°CAA 1A17F B vk A1 & ZF JREE
1 mLA 33}, 2% acetic acid® 5 mL, Griess*] 2F(30%
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€ 718t 37°CollA 158 &<t ¥k A17]53L 20% TCA
1 mLi ee FEAT o 9 Foll AR uric
acid®] ¥S FFE 292 nmolAd &A1Y Tl Positive
control= ascorbic acidE A}E3le] A3 A4S B A3
on, A AM-E F== 100 pg/mL, 500 pg/mL, 1000
py/mLOIAT AN @S The Ao whgh T
522 A7 FHE
FEE T AN 5BE

A3 & (%) = (1— x 100

MTT assayOi 2ph afef =ty

A ARE-gE 2579 A MEES 99 AEA
SNU-1(KCLB 00001), =}Z74% ¢ AJE<] HeLa(KCLB
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|3t 9Y Al E= RPMI-1640 ¥R &, A-z-7 F-9F
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5% CO, incubatorolxl A 71802 WA E RAFH A
FY ol Al ujgFatAc.
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AZHE Yacon F5E2| & Table 19} 7t} Yacon
o] methanol FEE9 FE°] 60.05%% 7 Ut
2] 2L chloroform #&8E°] 24+ 1.05%=2 71 2 &
< B}

dry weight of extracted fraction, g
Yield(%) = x 100
()= dry weight of B. samienti, 200g

= = 9

AE 74 715AA=29 giEA] AEES flavonoid,
procyanidin, tannins, anthocyanin 2 phenolic acid®} 22
phenolic’d &=°| "2 phenolic hydroxyl”]7} T3
2 71Er A B 2get diks 7 g 59 o
&3 AYEAE L VEHITY.

Yacon &89 7z} &ud EIo )3t FoE TS
243 A= Table 29} 72T} Yacon®] ethyl acetate ¥
gl 48.53%= M w2 %—Jﬂi dEe 1ot ag
31 chloroform #8lA 1520%9] & &Hg HUTH

ZH 9o Bulnesia sarmienti TZ2=2] S IHF =
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Table 1. Extraction yield of various solvent extracts obtained
from 200g of dry weight Yacon root

Root
Dry weight (g) Yield (%)
Methanol 120.1 60.05
Hexane 8.6 4.30
Chloroform 2.1 1.05
Ethyl acetate 5.2 2.60
Butanol 8.9 4.45
Water 50.8 25.40
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Table 2. Contents of total phenol in various solvent extracts of
Yacon root

Total phenol (%)’
Hexane Chloroform Ethyl acetate Butanol —Water
Root  2.50 15.20 48.53 10.11 1.36

"% tannic acid equivalent by Folin-Denis method

Xt -g3ofs -

Yacon &9 7z} ¥ &89 sl AARFA TS
=S4 A3+ Fig. 13 2 Yacon? ethyl acetate &2
o] 65.20%(100 pg/mL), 91.81%(500 pg/mL), 95.06%
(1000 pg/mL)E 557} 271l wet 8230 Zlsig 0
™ positive control?] B4 4HSEA| BHTS BEE FEofA]
A 18.44%(100 pg/mL), 62.07%(500 pg/mL), 82.50%
(1000 pg/mL)E T} FL2 AA}EFH5S BT 53] ethyl
acetate -2 2] 100 pg/mLo|A= control Bt} 3819 &
ANE B

o] A= FulE FFol St HAAFAT A
7} s7HE RE RAFI o, ZNHE e Bulnesia
sarmienti =29 g ARF A5 =X A} chloroform
H-3lo A 83.31%(1000 pug/mL)E o= ethyl acetate ¥3
oAl A 90%(1000 pg/mL) o]l &84S X2l Yacono] =
& a3l A4S Y Ao AgAL

O A HF

21F9 7Hg 2 A 53] ARV ASA| o Hot
Hol =2 Aol A AR A2 de] o]fEH
A oFEAMEL I AAIZE HAS e dATE 9]
F A HH gdFe] dEFEHI0] AH3lEe] HE
AEFZ2HS FAeH vEIRIZNSE 5 42 F58
dodl= Aom LA UTH®. Ascorbic acidet 722 3
H=4o] o}ALEF} W83 nitrosamine®] YL A3

gk 4= glom TSl okxl|Fut kA E S Z=ZFdo] nitrite

=
g ARl 2 AYAE AFAD F AE FFo| Y
AoZ Feid Yep,

Yacon $229] 7t §og E3o] thsh oA A
< 249 A= Fig. 29 2ok Yacon9] ethyl acetate

s

BHT(control)
B hexane

Bl chloroform
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Electron donating
ability(%)

Bwater

100 500 1000
Concentration{ug/mé}

Fig. 1. Electron donating abilities of various solvent extracts from
Yacon. Each value represents the mean of three experiments.

235lo} 11.71%(100 pg/mL), 36.81%(500 pg/mL), 59.70%
(1000 pg/mL)E F=7t S71ge w2t &4do] F7lslsie
™, positive controlQ! ascorbic acid®} Blul P& W E=
5o AT} 549%(100 pg/mL), 21.41%(500 pg/mL),
41.80%(1000 pg/mL)E U} ¥ 2AFS BEYv. 28X
chloroform B3oA 7.73%(500 pg/mL), 27.49%(1000 pg/
mL)%] ¥wd F& ZAI}E Y.

$2599] 3% AFBAE FEEI e obdAE &
5 23 A7 22 ethyl acetate®E oA 42.81%(1000
ng/mL), A8 9] ethyl acetate T A 58.74%(1000 pg/
mL), 3}32% 9] ethyl acetate & A] 18.89%(1000 pg/
mL)E Yacon®] o}ANA AA%T A 59.70%((1000 pg/
mL)7} & 84S B FIL o] oFRAEHR 2 =
2 it g8 7giE § g Aol Azterh

Xanthine oxidase X{%{ &7

Yacon 2&=2] ZF |8uH £ )3t xanthine oxidase
A& e 243 A3+ Fig 33 2t Yacon?] ethyl
acetate F-oA 23.74%(100 pg/mL), 43.41%(500 pg/mL),
54.14%(1000 pg/mL)ZE positive control?! ascorbic acid<}
Y PS vl BE F59 A 11.63%(100 pg/mL), 28.69%
(500 pg/mL), 54.58%(1000 pg/mL)et ¥]5=8AY 2 A
3 FAE BAUT. 3] ethyl acetate 7389 A F=dd)
control BT} & AL HFSE 82 & 4 U

272]18-99] 3 oFQAME FZFof| Ul xanthine oxidase
A& Bl A Z3Fo] 90.37%(1000 pg/mL), A=}

BAscorbic acid

60.0 (control)
2 Bhexane
Eo)
g§40.o B chloroform
= e
8;_3_‘ Bethyl acetate
n =
et %20'0 FAbutanot
%_" Bwater

0.0

100 500 1000
Concentration(ug/mé)

Fig. 2. Nitrite scavenging abilities of various solvent extracts
from Yacon. Each value represents the mean of three experi-
ments.

OAscorbic acid
60.0 {Control)
BlHexane

BChtoroform

=
o
o

BEthyl acetate

ElButanol

N
o
©

inhibition(%)

EAWater

Xanthine oxidase

0.0

100 500 : 1000
Concentration{us/m?)

Fig. 3. Xanthine oxidase inhibitory activities of various solvent
extracts from Yacon. Each value represents the mean of three
experiments.
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91.73%(1000 pg/mL) 3] SLZ7} 29.91%(1000 pg/
mL)E Yacon FEE9 A7} 54.58%(1000 pg/mL)E 3F3L
Z Bohe AT 53 Adkx Rues 9o 848 By
xanthine oxidase A3l /o] ARFAFH ofALNE &
A AART 32 4L HAvke As 231 & F
AU

MTT assayof] 2J¢t et &

Yacon FEE2] z} o H&of st gt EAe] 4
= Table 33} 2t} 99t Al SNU-19f] the+ Yacon
FE2E9 YU FA42 hexane FZoAA 23.75%(10 ng/
mL), 34.67%(50 ug/mL), 54.21%(100 pg/mD)E 71 =
< AAE B{on Fxr SUHE wet 3 &%
718ttt 18] 3L butanol ¥3 oA 23.58%(10 pg/mL),
34.67%(50 pg/mL), 37.67%(100 pg/mL)e] =& A4 A &)
B4E E¥om™, 1 2 chloroform, ethyl acetate, water
TN = F2 AFHE B

AZ735Yg AE HeLa] WE Yacon FE2E9 3
AL 100 pg/mLAlA = hexane, butanol E&o] 60.91%,
62.99%% H|5=3t AIE BAX| 9 AF XA hexane &
Blo] 41.38%(10 pg/mL), 50.53%(50 pg/mL)Z butanol &
9] 17.05%(10 pg/mL), 43.87%(50 pg/mL)ET =& A
A 84S BAT.

o 279
AFoN| A hexane FEAAN T2 S Hole AIE B
AT, butanol EIIME vlwd o A A AL
23T},

Table 3. Growth inhibitory abilities of solvent extracts from
Yacon on SNU-1 and HeL a cells

. Concentraﬁon GI'OWth mhlbltory aCthItY(%) 1)
Fractions
( ug/mL) SNU-1 HeLa
10 23.75+023 %2  41.38+0.28
Hexane 50 34.67+0.19 50.53+1.01
100 54.21+0.11 60.91+0.43
10 9.75+0.18 5.824+0.91
Chloroform 50 10.07+0.42 11.4440.35
100 14.33+0.33 11.85+0.64
10 1.344:0.20 1.87+0.04
Ethyl acetate 50 2.30+1.03 5.41+0.45
100 1.89+0.47 4.57+0.33
10 23.58+0.14 17.0540.34
Butanol 50 34.524+0.16 43.87+0.57
100 37.67+0.83 62.99+0.52
10 1.02+0.11 5.62+0.13
Water 50 2.02+0.42 8.52+0.17
100 2.70+£0.14 9.56+0.34

U[1-(trested/control)]x100
DThe values are mean+SD of three experiments

ZN& 92 Bulnesia sarmienti 229 gt 33 4
22 A3} hexane 8 o| SNU-17 HeLa A 3E9) 57.4~
61.6%2] AxE B Ett 28|37 Yacon® hexane B3 oA
7+7; 5421~6091%% A As 4 HYo=A
Bulnesia sarmienti®} A FeF St S HAFE A&
4 & At A, SEAFE HAEFA A W3, Al
237) 2 AEAES BEY F71 A9 o Ao
A2 T

2 o

o] AR E Yacon FEES EEH {82 F&
gted @atsl 2 g9 &4 2ARBIGY & dHE 3
ethyl acetate -2 oA 45.53%2 7Fg EaL, AAFo 5
7 o}AAA 2A%2 AFE ethyl acetate F-F oA 7z}
65.20%(100 pg/mL), 91.81% (500 pg/mL), 95.06%(1000
ug/mL)%k, 11.71%(100 pg/mL), 36.81%(500 pg/mL), 59.70
%(1000 pg/mL)E =& F=o|A control BTt T}
Xanthine oxidase *3] &4 AFEoA 23.74%(100 pg/
mL), 43.41%(500 pg/mL)Z control BT} =2 &4E B
Fok. M X s A Az 84 4 A3 SNU-19
&) hexane E3 o] 23.75%(10 pg/mL), 34.67%(50 pg/
mL), 5421%(100 pgmL)Z 7F¢ =2 A3 A &4
HFom, HeLaol W3l hexane ¥4 41.38%(10 pg/
mL), 50.53%(50 pg/mL), 60.91%(100 ug/mL), butanol i+
oA 17.05%(10 pg/mL), 43.87%(50 pg/mL), 62.99%
(100 pgmL)2 =2 4% Asl 84F Bt oj e 2
Holl A Yacon2] ethyl acetate £ Eo|lXM = F4ts &4,
hexane F8oM = =2 ¢ EALE & F UY. 19
27 7zt B wet kst 9 g &9 Folido] 3
E ZoR AZEY 7 28 A w VT AFL
z29o] s} FAAQ] i ik 7 |7 71t " ch
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