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Abstract

We investigated a method to improve antioxidant activities of colored potato extracts by ultra high pressure
extraction process. The colored potato was extracted by water at 60 C(WE) and 300 MPa for 15 min (High
Pressure Extraction, HPE;s) and 30 min (High Pressure Extraction, HPE;)). The extractions yielded by
different extraction processes were 1.73(WE), 2.10(HPE:s), and 2.41(HPEz)% Total phenolic acid contents
of different extraction processes were estimated as 48.21(WE), 50.20(HPE;s) and 51.34(HPEs) GAL mg/g,
respectively. The flavonoids contents of different extraction processes were measured as 13.12(WE),
14.35(HPE;s) and 15.17(HPE;) RE mg/g, respectively. Generally, for the contents of phenolic acid and
flavonoids, the samples from HPE were higher than those from conventional extraction process. HPE;, showed
76.21% of DPPH radical scavenging activity (EDA, %) in 1,000 ug/mL. The reducing power of HPE;, also
showed the high activity as 0.42. In generally, antioxidant activities of colored potato were increased by high
pressure extraction process. We could tell that the HPE extracts of colored potato had a higher antioxidant
activity than those from conventional water extraction. The results of HPE showed obvious advantages in
higher efficiency, shorter extraction time.
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THGutteridge JMC & Halliwell B 1994), ©] 9} 7+
< Aoz Q) AdEE g4t F(reactive
oxygen species, ROS)-= &< stal vk-g-AJo] wj
F EobA A AT DNAS WY B A
oe A7, 2F ey TdEE EEAIA
o} 22 AW S ofy|gtiLee OH et al 2009;
Yamashita A er al 2008). ROSE A7 8l7] 91804
A ell= kel Aol Heold 4 FaksAl
Q1 BHT(butylated hydroxytoluene) & BHA(buty-
lated hydroxyanisole)7} Bo] AR&-xo] kot
= olelgt PAEEL] AA digh 547 <
’ge] FAIZE ol dEAHA PA R JrAE L
lom 1 ARgo] A ZHAadkal 9lth(Kim HK
et al 2004; Kim TK et al 2003). ©]¢} A <tz
o] FHHE HAES o] &g M= HA &
Al Wl ek A7F et e 9l
(Kalt W 2006). <17te] =gld ot oF e
YA Wl A AbstE]l= Ae]7] sl ~2EH~E 7}
sl @749 oxidative stressE ol A7
(free radical)el]l 7|9l3te= Zoz 4&fA Utk
(Macrae RG et al 1993). S17te] MZ&= vfd Akg}
2 &2 e QA ZF AlES] DNAE oH7l
10,0008 2] 4¥3H8 245 et o= Qg
e AN 3| EEAT 3557
Aeo] w3t o A Fo AHS doTA
HiBlock G & Langseth L 1994; Ames BN
1984). T3t gHiksl < JE o 2= B-carotene,
HIEFT E, HEMR] C 52| H]EMRIZ} Se, Cu, Mn,
Zn 59 A2t F phenolo] E&A =
ol& WA T FLBH= ks s 719
3 e A7Ade HaEAcKPark S e al
2009; Kromhout D 1987).
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2ol £4% 39 5 ook @, FA77 9739
AL A8 Tt B ma g oA e
584 Alel el R AR LT,

= 283 99 Soll 2ol rEe] e (Lee
JS 2012), o2] 7}A] A=l&A = A dth(Jang HL
& Yoon KY 2012). 3+ AA = Hapae
24 28221 anthocyanin & 24 pHel w2} 3
A, A, B EA w9 A 5 Tk A
= Uehl™, A7l oF 30001 <] EA gt
(Song ES et al 2005). X3t anthocyanin®] AU &=
ghakst 9 kel 7122 iy vivo 2 in vitro A3 |
ME AFE I Qo] o] & iR B A7t
o|FoJA| 1L THPark YM et al 2012; Ahn GJ
2010; Choi HD et al 2008; Jeong JC et al 2006).
Tela Zepziaket 2 EHe] o 4l =
2o w o] Folxl L] FEo SlojM © 4
& %% Aoz g9 a4 2Heze §

92l @?7}0184% fredae %‘%OH AA7t

o SFTG A ol 377t o7 =
=z g -} i_ﬂ?ﬂ" = A= ](Ilshm auto-

20 elol Aekilch gt FE0] B AR
£ 747t 54 95 gA)o] BAE 3% flaskel

2 &3}
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AR FF thatel 22} 1009 FR5E
2 ARgate] oA 124171 F1t 23]
Zao 2 71‘1}1,1:1}71—;} 50 g
F F2Ige ALdST Yoix e
Bk 28] W Tgm
= Aol I3 (Rotary
Vacuum Evaporator N-N series, Berlin, EYELA,
Germany) = oJ#sle] w&5% 3%l $E4UxE
gk Tof] 2ol AFE-3FtH(Kim CH et al 2008).
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Z d& ¢S Folin-DenisH(Gutfinger T
1981)°]] we} %% 1 mLl| Folin- Ciocalteau A]
oF 31 10% NaxCOs &2 2 1 mLA A& =2 715t
o Ao 1A]ZE A3 T spectropho-
tometer(UV 1600 PC, Shimadzu, Tokyo, Japan)E
olgstd 700 nmelX FFEE SsISith
Gallic acid(Sigma Co., St. Louis, MO, USA)E 0
~ 100 pg/mLe| FE= AZsto] A5t sLT
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cthanol 43 mLE A&l 2 7lste] E3star Ao
A 4027t F A thE 415 nmell A FREE =
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FEFEAZ 519 0 ~ 100 ugmLe] %= W9
oA Lol E%E damoi—r‘ﬂ FEEY F

=
=

e T
nﬂ

N
mlm

==

Of

10% aluminum ni-

M = 2 rUlo

3. DPPH radical0il CHgt MAS0{s =&
FEE9 HAFo] 2} E(electron donating abil-
ities, EDA)2 Z}7}e] 5] gt DPPH (a0
-diphenyl-picrylhydrazyl)®] A} &2 7}
Alge] gkl S SISt S ollehE 1 mL, A
% 10 pL, 100 mM sodium acetate buffer (pH 5.5)
990 uLE &3¢ A1 el 0.5 mM DPPH &<
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(Abs. EtOH soln.) 0.5 mLE Yo} wwksla, 94
oA SEIE U § =3 &, A radicale] T
g3} 517 nmol|
A 2439 tHLee HH & Lee SY 2008). A A%
o %5(%)2 [(1-As/Ac)x100)] &= VERAA I, As
9} Acoll HETFH i xwte] % g 217 o
Yate] ALtatsirh

& UV spectrophotometer& ©]-8

EDA(%) = (1-‘j—i) x 100

As: 22 AT FRE
Ac: FEE FANTY FBE

4 siolz| =X

Oyaizu M(1986)°] ™ol uhe} 54515 o
A& 1 mLel pH 6.62] 200 mM 214t 3=l =l
1%9] potassium ferricyanideZ 2} 1 mLA A& 2
7¥ste] wrkgk £ 50T #8700l A 2023t vt
SAIATE 1719l 15% TCA (trichloroacetic acid)
SNS | mL 7Fskar 12,000 X goll A 1587 94
Felste] A2 AN 1 mLol| S/ 2 ferric

chloride 2t 1 mLZ 7}sle] &83F & 700 mmol|
A FUEE 230 Ane BUHS F2

Eo] fo = Jehhsith

5. ABTS 2iCIZ 2 Hs =58
ABTS #t1Z &7% 5742 Roberta R &
(1999)¢] ¥ o 2 371519t 7.4 mM ABTSS}

2.6 mM potassium persulphateE A|Z3lo] 4
T, el 87 F<E WA|ste] ol 2rZ
(ABTS - & A1 %, 734 nmol|A| F3=9
#el 15 olaprt HE= IMsieith. M=
ABTS - 29 | mLo]] s=HZ A|ZH A& 20
ILE 37HeE § 30% § 53 WsE S4let
Ak ksl G2 AEE =9 8l di-
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{Table 1> Comparison of the extraction yielded from small colored potato according to different extraction

processes
High Yield
Sample
Pressure (%,w/w)
WE 1.73 + 0.30°"
HPE15 15 min 2.10 = 0.51%
HPE30 30 min 241 + 0.22°

Values are mean = S. D. Values are mean of triplicates
t WE : water extraction at 60T

HPEIS5 : high pressure extraction for 15 minutes at 60°C with water solvent
HPE30 : high pressure extraction for 30 minutes at 60C with water solvent
1) Values with different superscript within the same column are significantly different at p<0.05.
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21Ee de %—XH'G £ phytochemical 5 Z2]
Foll Bol FxE] o, H

J{i}zﬂiﬂ Zhgo] 3ltiSato M et al
1996; Fitzpatrick DF ef al 1993). Z}& Aol |
5 9 ool B} Slo] Fejuls el B
HNEe AR ZAZ Qaane Zgia Qo)
ol whel dwkiiate} mupzelziate] gikstet
A3 Ao Ze F ey Skl
F= SEstlom], 2 Ayhs <Table 2>9F &
nhzbe} 7hxke] ARkl 4 529
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1, % EE}E‘—O]‘:% 3.12 mg/g®] o 1}
]5],1/1—1;]_ o].;(]u]- =71 X% S 7{2] 771:1]-2’.__}@ a3
A M= & e l 50.20 ~ 51.34 mg/g,
ZelH ol RS 1435 ~ 15.17 mg/g® X
o T AAT i F e g F *F/}
o] Z71gHE e ATE Velioglu
S(1998) thekek #, AL, FE T F
ﬂiﬂi TS S A3, Bepd ke At
Aol &= Z8j9E ko] 242} 781 mg/100 g3t
437 mg/100 gelgka Husle] §-A7kA7) At
At vls] B ol EEldles deka ol

on], 7] zwé gepel Aol F2

L—_o] = ?ﬂ-

TA & 4|53}t sesamol, tocopherol, flavonoids
2 SsagEEe A ga

), = B450] 21 %
< B 2o 270 FES NS A o9 2
S FEAEY §30] TV F USS e
I ATk

3. &Al B0i=(Electron donating
ability, EDA)O| 2I&t Siitg} &4
In vitro’3ol| A9 mulde} 72} 23 FE25E

¥} ARk 3559 DPPH thgh A}z 53 H

{Table 2> Total polyphenol and total flavonoid contents of small colored potato according to different

extraction processes

Samplet Total polyphenol(GAL mg/g) Total flavonoids(RE”mg/g)
WE 4821 + 1.89° 13.12 + 0.73°

HPEI5 50.20 + 0.14* 1435 + 0.17*°

HPE30 51.34 + 0.94° 15.17 + 0.28"

Values are mean = S. D. Values are mean of triplicates
t See the table 1 for abbreviation

DGallic acid equivalent

YRutin equivalent

Values with different superscript within the same column are significantly different at p<0.05.
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Concentration(mg/mL)

Values are mean + S. D. Values are mean of triplicates
T See the table 1 for abbreviation

<Fig. 1> DPPH radical scavenging activities of small colored potato according to different extraction processes

wate] <Figure 1> YRS AR5 &
ol AHg-E DPPHE <Hg e At a2 o
A o] Bl ZAAR Q13 517m F-2ollA] Ho &
FXE YeRITE At e 458 ©owW 517m
Kol A 3Tt fHaet 72 FEEOA ol
gt HOLE FUATIAY G Al7IE T ol
AW = kel 24 9 SAAAE B E3 O
2 gz tiste] 24 248 71dE 4 ok

G QA WA B ekl )3t w3t o
Ak AREE o8 5 vk YA PA=
£ AREEd fEHos 7V

H ) Reddivari L 5(2007)2] AFolxe= 5
o] W& 712+e] DPPH 4&A%°] 17.0~95.7%=
FFTo w2 FAZ &AFe] Aelrt ZAl YEr

%3 ol 747}
=75 god 2750 2 Z R Hol %Y
o A g g AAFS woled Y¢S =
Ao g oA kst G AHS doT)
= HE54 shgEe kst 2hgol ok A=
FZHH(Ling J et al 2008).
4. S
kst 2hgo] ofe] 71A] 712 Fella] & 4b
2% B Fe7)el MRS Fodshe o] gl
o|BR o|F sl kst &S A=
O o] &3  glom, gkdg o] AeFE =4

s =
of 7PAA A B R kst Do) & EEYT
=
=

= =11

mvpdel FE=e
A dukFEEo] AL 011, 21y FEE 4
0.24, 0.42%, AWt F=FHT}

- o o

A
e
2ol =9k, st 25 HATIIE Al &

{Table 3> Reducing power of small colored potato according to different extraction processes

Concentration (j1g/mL)

Sample* 200 600 800 1,000
WE 0.09 £ 0.1 009 £ 022 009 =012 010013 011 = 032

HPE15S 0.10 = 0.12 010 + 053 011 =035 014+ 075 024 + 0.64

HPE30 0.11 = 0.12 012 + 045 012 +037 013 %054 042 + 0.13

Values are mean £ S. D. Values are mean of triplicates
t See the table 1 for abbreviation
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2 A% peroxide radical 444 2] ABTS"°| g4t
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| +7%ﬂ01%1t 2 ol g3t 2191 ¥ ABTS
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£-5F= WHo|tKLi H et al 2007 ; Que F et al
2006). <Figure 2>+ 71vupdElAl ABTS radical
27A%S YR A2 2 02, 04, 0.6, 0.8 2 1.0
mg/mLAlA  derEEES ZH7E 5054050,
6.40+0.14, 9.14+0.15, 9.23£0.26 2 10.79+2.69%
£ YERAT *ol HFEE 1.0 mg/mLOHH &
WS 9 10.79%, 21 FEE 73

153 2] Al 16.87%, 30 x%al Al 20.05%=, 4

W FEENGE 2ng FEEC) 940 B,
23 FEE WAAAE Aol BT} 37)8
E AL B 5 9ol
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g9l @ 5 9lek 59 2u% 3L 5 78
¥ Fe AR AA 240 uhe} F2 58
% R8YURY BA ol 6l HoE B
wEn B3 2ng $L B FF UHe A
P4 FRANE Fe Aoleke iR FPow

N
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Activity(%)
= N
v 5 0 8

ABTS radical Scavenging

o

mHPE 30

udil

Gk 33

w Aol e Zdeiakel &2 #o] ofve
R 2HOR o] o3l aAfe] FEel| 91
e EF 32 IR E St Al Ao
=] FIAHRI AF7E o9 F8ES] F2
A 7} otk SR wE, 1eo] S o) L5l
W BAsA] e AT 8E% AFou 48
oz o] gl A7 Qo] o7 e =
a7l flall 71E e dde S5t
T ZaRA &E2 rhssek] S8l
219 & arpdeaat 5 A83ke] £
ATE FYslen] o Ak vedt 2ok
FE & A%E 2t A FEEe
FEo] 15% A Al 2.10, 30% 2] Al 2.41%°]
FZ &S Uehlo] dut @534 v
st oF 1.2 ~ 141)9] FE5E2 Yehglon,
Z A3 & g cols e 2ugt 33
= e A 2uy 3EE AAA e A
Hr} ok Z7kEE Zo® Hol SAE] &
Zo] SE Ao Helnh Adat Fole2 AR
Fo oEA oz ARl Tt STkl uhet
7kt 308 xuk Ad FEEC] 1.0

1

Cunccnlmnon(mg/mL)

Values are mean £ S. D. Values are mean of triplicates
+ See the table 1 for abbreviation

<Fig. 2> ABTS radical scavenging activities of small colored potato according to different extraction processes
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o] 3 IH S HEEE 1,000 ug/mLol| A DukgE
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