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ABSTRACT The study was carried out to analyze the
relationship between analysis of antioxidant activity and the
level of functional components according to particle size of
corn silk. Particle size was classified into 5 groups. By particle
size distribution and color difference, the total phenol content
and DPPH radical scavenging activity were observed. The
particle sizes of corn silk were 199.17 um, 178.27 pm, 85.48
(m, 27.4 m and 20.97 um, respectively. The lightness of
colored pigments was increased when the particle size was
decreased. The contents of free sugar (fructose, glucose,
galactose, sucrose, and maltose) of corn silk were analyzed
using a HPLC. The total phenol contents by the particle
sizes of corn silk were 2.01 mg/g, 2.02 mg/g, 2.06 mg/g,
226 mg/g and 2.26 mg/g, respectively. DPPH radical
scavenging activities of samples were 21.00%, 21.75%, 22.90%,
24.35% and 23.67%, respectively. Antioxidative activities
of Trolox and Fe(Il) in corn silk were measured by ferric
reducing antioxidant power (FRAP) assay and Trolox
equivalent antioxidant capacity (TEAC) assay. TEAC values
of samples were 2.36 umol TE / g dw, 2.81 umol TE / g
dw, 3.20 umol TE / g dw, 3.36 umol TE / g dw, and 3.44 umol
TE / g dw, respectively. FRAP values of samples were
11.67 wmol Fe(Il) / g dw, 12.80 umol Fe(Il) / g dw, 13.43
umol Fe(Il) / g dw, 13.85 umol Fe(Il) / g dw and 15.95
mol Fe(Il) / g dw, respectively. Total phenolic content and
antioxidantive activities based on FRAP assay and TEAC
assay were increased with decreasing particle size. In
addition, DPPH radical scavenging activity was also increased.
A significant correlation was also noted between DPPH radical
scavenging activities and the content of phenolic compounds.
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Table 1. Diameter of the corn silk particles according to different pulverizing methods.

)

Particle diameter

. .1
Particle size

Mean Median s.D.? d1o” d9o”
........................................................................ (M) #+eeesmnenssss ettt sttt
Ml 199.17 135.00 206.57 19.36 + 0.20 469.23 + 11.90
M2 178.27 133.93 161.60 18.94 + 031 402.40 + 4.07
M3 85.48 52.20 121.20 7.95 £ 0.05 17023 + 4.50
M4 27.04 23.57 19.79 472 + 0.03 5429 + 0.33
M5 20.97 18.40 14.68 4.04 + 0.03 41.93 + 0.03

D Classify according to grinding methods.
2 SD. : Standard deviation.

?d10 : The particle size of the minimum 10%, measurement.
? d90 : The particle size of the minimum 90%, measurement
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Table 2. Hunter color values of corn silk powder pulverized at different rate.

Particle size

Color degree

M1 M2 M3 M4 M5
Lightness 43.51¢" 44.22¢ 50.97b 54.82a 55.12a
Redness 6.00c 5.86¢ 6.20bc 6.4ab 6.80a
Yellowness 13.18d 13.09d 15.45¢ 16.74b 17.33a

" Mean with the same letter in a raw are not significantly different at the 0.05 probability.

Table 3. Content of crude fat, crude fiber, crude ash and crude protein in pulverized corn silk.

Particle size" Crude fat Crude fiber Crude ash Crude protein
.................................................................. (Y wrerresssssssssisiimini s

Ml 1.71a” 29.57a 4.64a 11.69a

M2 1.60b 10.45b 4.65a 11.40ab

M3 1.80a 10.43b 4.65a 10.51b

M4 1.70a 10.06b 4.62a 9.30c

M5 1.79a 9.65b 4.76a 8.74¢

D Classify according to grinding methods.

? Mean with the same letter in a column are not significantly different at the 0.05 probability.
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ug/g dw, 2264.1 ug/g dw 9 2260.2 ug/g dw= eI
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24.35% 9 23.67%= YENTE 4A}e] A7]7) Aopd s
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hydroxyl7]| 7} ©hii Ay} 2he- AdfEAtete] Aghs s &
Ateh e H et 5 ARlse 7= Aoz dEA
= s eSS ¢t

0]
AN
= ﬁ_i oA ¢t Middleton er al., 1994).

Table 4. The free sugar contents of corn silk according to different particle size.

D

Particle size Fructose Glucose Galactose Sucrose Maltose
.................................................................... (Yo) +oreremsermmmisssmmi s
MI 1.96a” 3.95a 0.03a 0.05a ND”
M2 1.94a 391a 0.0la 0.08a ND
M3 1.96a 4.0la 0.0la 0.09a 0.0la
M4 1.93a 4.0la ND 0.07a ND
M5 1.94a 3.88a ND 0.08a ND

" Classify according to grinding methods.

? Mean with the same letter in a column are not significantly different at the 0.05 probability.

» ND: Not detection.

Table 5. The contents of total phenolic compounds and antioxidant activities of corn silks.

Particle size"

Total phenol contents

DPPH radical scavenging

.................... (ug/g DW) --evee
M1 2009.50 + 39.88b”
M2 2022.00 + 27.30b
M3 2064.08 + 21.31b
M4 2264.08 + 65.16a
M5 2260.17 + 61.00a

21.00 + 1.12b
21.75 + 2.24ab
22.90 + 1.32ab
24.35 + 1.39a
23.67 + 1.54ab

D Classify according to grinding methods.

? Mean with the same letter in a column are not significantly different at the 0.05 probability.
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Aol A= 242 2.36 umol, 2.81 pmol, 3.20 umol, 3.36 pmol
9 3.44 umol TE/g dw2 YAZ 7|7} ZropA 48 1 4%
7} Zr4ste] 22 &8 SRAb| W spAle}l BAo] L2t
S wo] 29ty DPPH AH L pHol| W7slA uhgsls A
& olg| H|3l, Lemanska (2001)° TEAC AYL ¢
sle] pHo| %83

& ABP 273

= OE

rlo r|r

roE o

= Ak
Agyoleta B sk

T

Table 6. Ascorbic acid equivalents, TEAC and FRAP from corn silk according to different particle size.

D

Particle size Ascorbic acid equivalents”

TEAC value” FRAP value”

.................. (UMO]) weerereereenerees
M1 1,663a”
M2 1,948a
M3 2,472a
M4 2,174a
M5 2,259

(umol TE / g DW) (umol Fe(Il) / g DW)

2.36¢ 11.67b
2.81b 12.80ab
3.20a 13.43ab
3.36a 13.85ab
3.44a 15.95a

D Classify according to grinding methods.

? Analysis using a illuminator (minilum L-100, ABCD GmbH, Germany).
* TEAC (Trolox equivalent antioxidant capacity) value is expressed as Trolox concentration, an antioxidant capacity equivalent.
Y FRAP (Ferric reducing antioxidant power) value is expressed as Fe’'UM concentration, obtained from a FeSO, solution having

an antioxidant capacity equivalent.

* Mean with the same letter in a column are not significantly different at the 0.05 probability.

Photo 1. Electron microscope of corn silk powder pulverized at different rates.
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Table 7. Correlation coefficient between the contents of functional substances and antioxidant effects by DPPH radical scavenging,
ascorbic acid equivalents, FRAP, TEAC assay from corn silk according to different particle size.

Particle . Crude  Crude Crude  Crude Total DP.PH Ascqrblc
. Lightness Redness Yellowness . phenol radical acid FRAP
Size fat fiber protein ash . .
contents scavenging equivalents
Lightness  -0.988*%*"
Redness -0.855%** 0.812%*
Yellowness ~ -0.985%*%  0.986*** (.893%**
Crude fat  -0.537* 0.556*  0.557%  0.597*
Crude fiber ~ 0.515%  -0.451  -0.41 0446 0247
Crude protein  0.938*%%  -0.935%% -0.862%%* _0.951*** -0.504  0.495
Crude ash  -0.240 0205 0475 0308 0.161  -0332  -0343
Total phenol * _ ggyuss 0 ge7esx 0.708%F  0.876*** 0298 0302  -0.869%** 0311
contents
DPPH radical - cpus 0609 0.765%* 0658 0228 -042  -0.608% 0203 0.565%
scavenging
Ascorbic acid o (i 06430k 0442 0.607*  0.530% -0.62*  -0483  -0.104 0319 0.482
equivalents
FRAP  -0.664**  0.668**  0.594*  0.671%* 0366 -0.52%  -0.677%* 0254 0452 0.273 0.474
TEAC — -0.932%%*  0.028%*% (.672%*% 0887+ 0427 -0.684** -0.861*=* 0211 0.790**  0522%  0.718**  0.681**

Dok ek Significant at p =

FRAP A2 7HEE 271 R A o 27}
Hol Yetl= S8=E 345t PAssS Brlete 3

Moz Srae] aASYE S4sh= DPPH ARt
+ o HAYZ FAEE S4Wolth(Yoo et al, 2007).
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0.05, 0.01, or 0.001, respectively.
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