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Effect of Particle Size and High Pressure Processing on the Antioxidant
Activity of the Skin and Flesh of Deodeok (Condonopsis lanceolata)

Yoon-Ki Hong, JuHee Ahn', and Won Byong Yoon*
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Abstract

The effects of particle size and high pressure on the antioxidant activity of skin and flesh of deodeok (Condonopsis
lanceolata) were studied. The deodeok powder was prepared by different particle sizes, such as 20-40 mesh, 40-60
mesh, and below 100 mesh. High pressure was applied at 250 MPa and 450 MPa for 10min. The antioxidant activ-
ity was measured by the concentration of total phenol, DPPH, and reduction power. According to the mass transfer
theory, the diffusion rate was inversely proportional to the particle sizes of the solute. However, high extraction rate
was observed from the large particle size (20-40 mesh) of the powder prepared by the whole deodeok which
included both skin and flesh. When the powders were separately prepared by skin and flesh, the extraction rate were
inversely proportional to the particle size. The antioxidant activity from the skin was significantly higher than that
of flesh (»p<0.05). High pressure treatment increased the antioxidant activity of flesh dramatically. The result of study
indicated that the by-product of deodeok was a useful resource to obtain the antioxidants.
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(Chang et al., 1986). H=3F,
b= oY & FEE°
AR T E Al E] ik Al
I ATHKim et al., 1993; Lee et al., 2002). A
NREFEEL AMET A A et Fits)
ATtHMaeng & Park, 1991).
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Ade AMEE HY2 YA mrjAge A af skl e
w FAVE SEE AES AREEIT 9% AR F 14
g Hy Q¥ Y S2S vro] AE o8-8k 20-40
mesh, 40-60 mesh, 100 mesh ©|3}2] A2
(G g200mL)e] WEE HY AZH SF5E A F o
HE 60°CollA 6473t FE skt

2 $3& 99 4B SHEE e

A2 X3
Daejeon, South Korea)E © Z710 fq""ﬂr Z '
A2l 279 W} 10, 30% 53 250, 4 OMPaoﬂ/H Z3%
A E & F FE5 AT =5 T ARG E
Oqﬂro}oi =, %Qﬁig‘r S & Agol AT =
¢ 0.1 g& dimethyl sulfoxide (DMSO;
Junsei Chemlcal Co., Ltd, Tokyo, Japan)E ©]-83}o] £
3}8F 3 sonicatorol| A 30°CollA 307 A ] g T 045
um AR]85} HE](Whatman, Clifion, NJ, PA, USA)
£ o]&stq A2l
_?CT<>_ phenol éh?_t ix-l

4 1A% A8 F phenol ¥ 4357 I3l
Folin-Danis ¥ & /\]-%O]—?iﬁ]-(Park et al., 2007). AlRE
DMSO°] 10mg/mL F==2 &3)A171 5 96 well plateo
AEA 10 uLot 75 1:99] HlE&=E 34 AZ] Folin &
Ciocalteu’s phenol reagent 100 puL. (Sigma-Aldrich, St. Louis,
MO, USAYS &35 5 557t Ad2ellA g7l 1, 20%
sodium carbonate £} 100 uL (Yukari Pure Chemicals
Co., LTD, Tokyo, Japan)& &% st} oA 2A17F w8
A1Z1 & Microplate Reader (iMark™ Microplate Reader
Bio-Rad Laboratories, Inc., Hercules, CA, USA)E ©]-&3}
o] 750 nmol A FFEE SAHIAT EEEE L gallic
acid (Sigma-Aldrich)E ©]-&3le] TFFAo| w2 A

S #ZAd3le] F phenol -2 ALFSFA T

B &8
A AxXI AR YEe =5 As|A] Park et
al. (2007)9] AEFHES o]&3iA FAHsAT AFE 0.5mL

9} 1% potassium ferricyanide 0.5 mL (Sigma-Aldrich)& %

3L 50°CONA 2087 WHE-S AT WREAIT] S S 10%
trichloracetic acid (TCA) 8 0.5mL (Sigma-Aldrich)E
7hgk & 2,000 rpmoll A 157+ Al El & st A&
Zd 1mLel =FF 0.5mLe 0.1% ferric chloride 0.5
mL (Sigma-Aldrichy& &% 3t] 700 nmollA S8=E =
4 819 tH(Oyaizu, 1986).

DPPH radical s &4

T4 Az AR kst @S Ejlstr] flaEA
1,1-diphenyl-2-picrylhydrazyl (DPPH; Wako Pure Chemical
Industries, Ltd., Osaka, Japan)S AFE-3}¢9] radical &275S
=439t A& 40 uLet 0.0004 M DPPHAI9F 160 s
14-/] H]&2 96 well platedl]A] A7l F 30%7F H#F3]
3t & Microplate Reader® 490 nmol A S35 431
21 ()3} 2Eo] AlLteli.

A5 (%)

=(1-A5-7He] FBEA7HRe F45)x100 (1)

ol FEE9 AAFAT
(half maximal inhibitory concentrationyS -
tH(Yen & Chen, 1995).

s 50% HaATIE IC,

T3] H7haral

SEM(Scanning electron microscope) image
EEREEIESEA SR EDRER S L
Fe Bdete 223709 /1% mesh WE SEM

(Scanning electron microscope, E-1010, Hitachi, Tokyo,
Japan)E ©]&-3te] #FETH A5 AT flo] Au-Pd

coatings A ¥ oW A&
5000H, 1,0008] = =74 8Tt

=45tk wES 1000,

SAEH

A ¥ A3}+= Excel 2013 (Microsoft Corporation, Redmond,
WA, USAYS ol §3te] 2t Aol Hesh BEAAE A
Absksleh. A3 ko] vlae BAREA(ANOVA)S ©18

3le] 2133519 22 Duncan’s multiple range testES ©]-&, Al
B7F F24E p<0.058} p<0.12] S0l HAA AT &2
E AL 33 WHES Fth

Ao 0@

b=}

Z phenol &2f
B Age] e tEL 9us $4= Beslel ¥
phenol e A= W2 S tHFig. 1). 19 9
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(kg mol/m?), C, = t (sA17F Fo] gafe] &2
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S2& FYskA] FL 3 Al YAETE S F2E(20-40
= Ao 2 9y Fito] ol i
S ofn| gt 0171%0] AT YA =27] el 25
o §2 9 &9 Zfo|7} glof ol wet F phenol I
of pel7k & & dvk= 7H ’6}01] Az A Uve 87
< Telete] dx & JAEERE F phenol S S5t
ArhkFig. 1).
AE 7148 A BN dE StES Tl BET
ksl &Ado] =olDuval & Shetty, 2001), &Aks) &
o] AF2A AREHETE 2|9 F-9lollA A F T phenol

1:121_', o_>|: L

2o gx ool vl A 9 }Eo1] FAIGle] 2.58) oA+
=0 £28 BAE. o]gh 7+ ATHE Kang (2009)]
A e A EY B4S 9 £43) 939 Fush 24
M} SR A% Sl & 5 U ww $ARE
UAE=TE HAEF F phenol o] STt EH A <
Z7kl WE F2 o] F7hHE APHA RAYe]
A A5 Fie] BE 2 58 WE HolFr)
99 e] 74 Atz mE F phenol FEFlE frol AHp
<0.1)7} 9122 Ho] FUt}. o]+ % phenol ] A%
o))e] wr} e o) RA G olate] PAEe] we A
Bge dehlA Bee FET F Aot

UE el Yo E Aol 23 AAE 1083 30
oz weh & A A A7kl ME F phenol FFE =
BoIlehFig. 2). 238 Ael A 74 g M g
He)2 a4 e W3¢l F phenol $HF(Fig. 1)F Ml
Al

20014 2.88) o]Fe] FUHE 7HASkTE WEA 2319F A g
A 102004 30802 A7 Al F AF 2kdde #
ZHp<0.1)7}F §l= ZACE Yehsth ©]= Jun et al. (2009)
oA =ak Qe 2uy FE Al Al e 74 A7t
UERA] o3 A A AFE & 5 dom, 944 A
7k ol el HH F& A7k NS AAFEHTE

o
=
g e FAEA] FRME A% FE A7

U = ool HH At w2 Fo A7t YERA]
e AT FARSE ddo R 1T F oM (Jeong et
al, 2009), =& 239 22250 MPa)°ll ¢]&te] Wi A
gro] F43] 7438ke] & phenol AR FE& /MR
Aog ¥ 283 Shin et al. (2010)04 YERE 2
Iy A F %“ W FEEde F5 78§ 79

Fig. 1. Changes in total phenol concentration of deodeok, deodeok flesh and deodeok skin by different particle size. Values for a given
fraction sharing the same superscript are not significantly different at p<0.1.
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Fig. 2. Changes in total phenols concentration of deodeok flesh by particle size treated with 250 MPa for 10 min and 30 min. Values
for a given fraction sharing the same superscript are not significantly different at p<0.1.
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Fig. 3. Changes in total phenols concentration of deodeok flesh and skins treated in high pressure at (a) 250 MPa and (b) 450 MPa
for 10 min by particle size. Values for a given fraction sharing the same superscript are not significantly different at p<0.1.
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Fig. 4. Changes in reducing power of deodeok, deodeok flesh and skin by particle size. Values for a given fraction sharing the same
superscript are not significantly different at p<0.1.

Fig. 5. Changes in reducing power of deodeok flesh and skin treated in high pressure at (a) 250 MPa and (b) 450 MPa for 10 min
by particle size. Values for a given fraction sharing the same superscript are not significantly different at p<0.1
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Table 1. DPPH IC,, values of whole deodeok flesh and skin

Whole Flesh Skin
20~40 mesh 1226+ 7.11*  8.37+0.01°  4.86+0.09°
40~60 mesh 34.01+ 2.23*  7.03£0.10°  4.24+0.03"

6.52+0.20°  4.77+0.00°"

Values for a given fraction sharing the same superscript are not signifi-
cantly different at p<0.1

Below 100 mesh 37.64+11.91°
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al., 2008). DPPH radical 5\_74—0—01] 1 et 23= &=
phenol 3} Shel=d o] SA oA e A} A 2
o], o]= DPPH radical £275°] phenol+4 flavonoid
4ol 7|6t &4t 55 UEhll= Z(Kang & Lee,
1996)°ll et 215 &l & 5 Atk

FAFEXISA0|ZA (Scanning electron microscope) Image
QI e} & FElekA &2 gy e € <99 &
Aol 42| SEM 84S #d %I thTable 3). SEMS A=}

Table 2. DPPH IC, values of whole deodeok flesh and skin and treated in 250 MPa and 450 MPa for 10 min

250 MPa 10 min

450 MPa 10 min

Flesh Flesh Skin
20~40 mesh 10.32+0.40a 5.22+0.22ef 9.08+0.67b 5.70+0.13d
40~60 mesh 9.032+0.18b 4.12+0.35f 8.94+0.87b 5..65+0.11d

Below 100mesh 7.87+£0.09¢ 4.60+£0.34¢ 10.07+0.58ab 6.01+0.07d

Values for a given fraction sharing the same superscript are not significantly different at p<0.1

Table 3. Comparison of SEM images from (a) flesh, skin and (b) whole of deodeok upon different particle sizes

(a) 100x magnification

500x magnification 1000x magnification

Flesh
(20~40 mesh)

Skin
(20~40 mesh)

(b) 100x magnification

500x magnification 1000x magnification

Whole sample
(20~40 mesh)

Whole sample
(below 100 mesh)
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