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Effect of Particle Size on Antioxidant Activity
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ABSTRACT This study was carried out to evaluate anti- ol &ASE A, 3F -3} gfEofy) = gl AR
oxidant and anticancer activity of crudes extracts from colored AA Sof ZI/} 9= Aoz dHA 9O v(Koide et al.,
corn (Zea mays. L.) among particle size with different pul- 1997), olo] we} o] 84 ZAL olale] Wo ALy} 23y
verizing methods (pin mill and ultra fine pulverizer). In H71 Qth. ALl A a0 TS :rL Vﬂ Kim ef dl. (1999

cytotoxicity test using extracts from the flours grounded by
pin mill and ultra fine pulverizer respectively, it showed
that A-549 was the highest anticancer activity among in vitro
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using 4 cancer cell line types (Hep-G2, A-549, HCT-116 AEY my Edo] #et A= RPAFEEY 55
o

and MCF-7). Assessing the antioxidant activities of crude A(Kim et al., 1996) & H]|E3}o] 0|
extracted from different pulverizing methods was measured ;7 1996 ; Ko ef al, 1999) 5& E3] u]g
by trolox equivalent antioxidant capacity (TEAC) and ferric 8194 977} A E o] Yt Hays

reducing antioxidant power (FRAP). Higher scanvening activity -
= Z] 38} © H Ay
against free radical was observed in the crude extracted e At SO Lee er al(1996)2 w447]
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from small particle size flours of colored corn than in those 2 2y 7HR9 olgetd EAo] et et Kim et al
of the big particle size. (1993)2 theket 2471 S5l wet A7 9 AlEY &
L . . Aol A S A7-ste] Birsleh. Cha et al.(2012)

Keywords : corn, particle size, antioxidant, cytotoxicity O 928 2ol HubS Qzlmy|WE TH F o]sleld =
gt Akt ZAdof sl AtskATh =il A e] &4 7t

AN (Zeq may L) Thulo] ME S waba A Ax 5 7led dig ﬂ?% 2719 75 GEg & A&
B 5oz vje vepsteh. 55 BN AHE AP S5 oISt S4E 24} Bndh HEo|t(Park er al, 1988;
£ QdEAJoFd(anthocyanin) A47t FAE A0 F2 Coe(1988) Lee et al, 1996 ; Kim et al, 1993 ; Cha et al., 2012). 3
Sof 98l (2, A1, A2, Bzl, Bz2 9] L2844 WAl QoA A o}L Djulis& TJH UAF 2710 whet

P, R, CI, B, Pl 59| A{AA7} Bofddctal spgich. & Uiro] kst &4 % deeh A A7) mAE
& P, R, Cl A7} S il 3839 etEAlobd 5 Djulis®] g4keh St aaehgdo] ssokrfal 2alstglty

e Bofste] ghEAod TS 2HsH= AoR %] (Tasi & Sheu, 2000). oJHH YA} mAE=
A 9)tk(Neuffer er al., 1997 ; Wienand 1994 ; Kim 2010). A 5°| S7I8HAITE n|A -2 Eafjabgof &
ZalHeo|E AlY 29| shitoln MazA 293 otEA]  BS A2 AR Wl U WAL o
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7] #13lo] Hu & Xu(2011)9] B 5835109 TEAC(trolox
equivalent antioxidant capacity)®} FRAP(ferric reducing
=7g3H A th(Fig. 1).

TEAC(trolox equivalent antioxidant capacity)o]| ©]gF 34k
3 84 =A-2ABTS(2,2'-azinobis-(3-ethylbenzothiazoline-
6-sulphonic acid) 7 mM1} potassium persulphate 2.45 mM
= 2HEE S 5 16-24A43F o4 o] WA|sto] A
Z19] ABTS' radical S EA A th o] oL 734 nmo||A]
Faw Zho] 157 HEE 2 Z3344xe=1.6x10" mol'cm™)
o]83}o] 80% methanol 2 3]43}¢Ich 34% ABTS &
1.9 mlo] =M 50 ulE 7lsle] T3dw WHIlE As| 30

Lo =As1nt &4l FA]E= Trolox(Sigma-Aldrich)
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(734 nm)
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(Trolox equivalent antioxidant capacity)

Sample Extract ]

o

Reaction solution

(acetate buffer(pH 3.6, 300mM) : TPTZ(10mM) :
FeCl;'6H,O, =10:1:1)
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Absorbance Datermanation
(593 nm)

FRAP assay
(Ferricreducing antioxidant power)

Antioxidant activities

Fig. 1. The measurement of antioxidant activity by TEAC and FRAP assay applied by Hu & Xu methods (2011).
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£o] A|AF o] g o]4 ferrozine-Fe HEA S FAI5HA] &
= Ae 1 712 W3 dEE st SAsHKu et al,
2009). Sodium acetate?} acetic acidE ©]-85}¢] acetate buffer
(pH 3.6, 300 mM)Z A 23}1, 40 mM HClZ PTZ(2, 4,
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2 A zstch AL 93t Hk-e-8H(cocktail solution)S
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Table 1. Variation of particle size according to different pulverizing methods in the purple corn powder.

Pulverizing methods Mean Median S.D. d10 doo
(m

PM 473.7 454.8 336.9 223 934.3

UPM 17.2 15.6 13.4 3.2 30.1

PM : Pin mill, UPM : Ultra pin mill, S.D. : Standard deviation

d10 : Particle size of the minimum 10% measurement
d90 : Particle size of the minimum 90% measurement
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after different pulverizing methods.

Table 2. The trolox equivalent antioxidant capacity (TEAC),
ferric reducing antioxidant power (FRAP) according
to different pulverizing methods.

Pulverizing

methods TEAC" FRAP?

--- pmol TE/g ---- ---- pmol Fe(Il)/g ----
Pin mill 3.87° 8.86"
Ultra pin mill 5.15° 10.08"

YTEAC: Trolox equivalent antioxidant capacity, YFRAP: Ferric
reducing antioxidant power
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Fig. 3. The inhibition of cancer cell type according to different pulverizing methods.

Table 3. The extract rate and ICsy of cancer cell lines according to different pulverizing methods.

Pulverizing n ICso of cancer cell lines
Extract rate
methods Hep-G2 A-549 HCT-116 MCE-7
- (%) - (ug crude extracted/mL)
PM 52 0.861 0.591 0.542 0.566
UPM 7.8 0.756 0.429 0.672 0.704

Extract rate": Percentage of extract weight from the flours grounded by pin mill and ultra fine pulverizer
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