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Abstract

The objective of this study was to investigate the chemical components and quality characteristics of three
waxy corn varieties (Heukjinju, Ilmi, and Yeonnongl) harvested by conventional cultivation (CC) and environ-
mentally—friendly cultivation (EFC). Crude ash content of the three corn varieties was higher, but not significant,
in CC than EFC. Crude fat and protein contents in Heukjinju were higher in EFC, and amylose content was
significantly higher (p<0.001). Free sugar, minerals, and fatty acid composition patterns varied according to
the cultivation method. Vitamin E contents in the Heukjinju and Yeonnongl cultivars were higher in CC than
EFC. Total polyphenol content of waxy corns on EFC and CC were 175.28 and 204.00 mg/100 g, respectively,
in the Heukjinju cultivar (p<0.01), and 148.64 and 158.42 mg/100 g, respectively, in the Ilimi cultivar, and 123.24
and 128.30 mg/100 g, respectively, in the Yeonnongl cultivar. 2,2-Diphenyl-1-picrylhydrazyl radical scavenging
activity on EFC and CC was 1.51 and 1.76 in Heukjinju cultivar (p<0.05), 0.29 and 0.34 in ZImi cultivar (p>0.05),
and 0.39 and 0.42 mg trolox eq/g in Yeonnongl cultivar (p>0.05), respectively. However, 2,2’ -azinobis—(3-
ethylbenzothiazoline-6-sulfonate) radical scavenging activity was higher in CC than EFC.
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wha} Au) W2 A 7.8 ha('92), 133 ha('95), 143 ha H3al7] fete] 3187 AuE A a7HA e 3
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EH] 1,200 kg/10 a, & H49F 480 kg/10 a,
48F 50 kg/10 a2 A3 FLF° =
A AEA 75, oA F29, 754 MAER 744
=8 EgAA A $4to](Koreabio Co., Hwaseong, Ko-
rea)E AHESEATH & AW Sea= 7182 FH] 1,200
kg/10 a, 71818 v & 4 kg/10 a& AME3IA I FHI= 7]
g Hl8 20 kg/10 aS A8 AFAZzE IUE
(Bayer Cropscience Co., Deajeon, Korea)2 *]2]3}$3t}. A
Wi SaeeE A2 3 A9 & AAST F ¢35 &
23t # 247](Pin crusher, Dongkwang Co., Daegu,
Korea)Z 100 meshZ E43to A5 2 AME-3FA T

A OAC "W me} F=Fatdoh(1l). 29
2 & semi-micro Kjeldahl ¥ S o] &3] =331 o,
Z A soxhlet WH o2 AP, Z3)EL 550°C F

A 3oz S48t

ojglzA gl ol ZHE| 24

A EHoZ B3 BG4 A olUR o9}
old2HE ke Julianod] WH(12)S st A5}
At B3 &L AE 100 mge 50 mL Al @3] ¥

o

95% ethanol 1 mL¥} 1 N NaOH 9 mL< 7}l B 220 4]
8B TdAIZ & 3 2& EAA 38 IA4A AT 53}
SHFE o] 83} 100 mL2 L3 & 5 mLS F3)
N acetic acid 1 mL3} 2% I,-KI solution 2 mL< 7}3l
Ak vHEH F 1 mL& 3+ 620 nme] ol A
B3 =A(UV-1650 PC, Shimadzu, Tokyo, Japan)ZS ©]&
stol FAEE SAsklon, oldRe s FFE 7 F
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278 AlZ=¥ amylopectin-free Al (Sigma Chemical Co.,
St. Louis, MO, USA)S A}-&3}4 ).

Felgt 24

SFFo FE FHS Bae 5(13)2 WS W3
A Atk AxE SFF YR 5 goll FFF 20 mLe
2 A7 ¢ 25 9FE35 T 8000 rpmeE 301 9
A58 stk A5 AS oA 13,000 rpmeE 1087 LA
23 & 045 um syringe filter2 <] 3#-3}o] HPLC (Waters

2695, Newcastle, DE, USA)Z ®43l9t. ZHL
carbohydrate analysis column(3.9x 300 mm, Shodex Co,
Kawasaki, Kanagawa, Japan)<, 7% 7|= RI detectorE A}
L3tg o o) T4 75% acetonitrile, F+5-2 1 mL/min®]
Aow AlE FYFL 40 L2 3 oh EFED L fructose,
glucose, sucrose & maltose(Sigma Chemical Co.)S A&

EELS

27|48 S
Fep0) AR G AOAC WHol weh A4
o2 ZAFATAD. AR 1 g2 550°CNA H8 F 05

N HNOsS ¥ 31 GF/C(90 mm, Whatman International Ltd.,
Maidstone, England) ¢ %22 o33k thg 0.5 N HNO; 50
mLZ A83}4 Inductively Coupled Plasma Spectrometer
(ICP, Thermo Jarrell Ash, Franklin, MA, USA)Z 43}
o} B ZHL auxiliary argon flow rate= 1.5 L/min,
nebulizer pressure= 30.1 psi, approximate RF power= 950
W, frequency+= 27.12 MHz, type simultaneous, analysis
pump rate= 130 rpm, pump tibing typeS EP-19% &}3]t}.

X|2hah 249
A WAES Garces®t Mancha®] ¥ (14) 0.2 EA3 )

Hexanel 2 FZ3¥ A|Ho]] ¥k-3-A] ¢F[methanol : heptane :
benzene : 2,2-dimethoxypropane : HoSO,4=37:36:20:5:2(v/v)]
2mLE ¥3 80°C L&A 30T THAA S8 #EAIZ
T Asd dH S F3sle] gas chromatography(Agilent
6850, Agilent Technologies, Wilmington, NC, USA)Z 4]
AT, Columne HP-Innowax(0.25 pym id.x30 m,
Agilent Technologies)S AH&-3F%3, column &%+ 120°C
ANA 183 A F 250°C7HA] 189 10°C F-23ko] 5237t
A3} Injection === 270°C, detector ==+ 230°C
2 319 o carrier gasE NoE 1.8 mL/minZ &3 F3

HIEIRI E B4

A8 T2 vitamin E F#F2 Lee 5159 WHoz =34
39T AlE 9F 20 g2 AEsHA A Z3a 50 mL volu-
metric flaskell #3}aL butylated hydroxy toluene(BHT)7}
0.01% &% hexanel 2 J% 3 HPLC(Young-Lin, An-
vang, Korea)Z #2439 th. 242 LiChrosphere Diol 100
column(4 x 250 mm, 5 um, Hibar Fertigsaube RT, Darm-
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stadt, Germany)< AH&-319 1, A&7 EF7=7](Thermo
Separation Products Inc., San Jose, CA, USA)E u3&
excitation wavelength= 290 nm, emission wavelength=
330 nm& AA 3ok ]“':6“}6]'8 1.29%9] isopropanolS &

3 p-hexanel & 4 1.0 mL/minollo™ A8 FUFH

£ 80 uL=E 3\t

5 Zoluz oY 5%
Asel ¥ s G

S Dewanto 5(16)2] #Ho w}
!

2} Folin-Ciocalteu reagent FEE9 HEA FFEA 9

d SE Az Sgjud FAo=m wallsl= RE YR F
A3t] . 2k AlE 80% Oﬂ B& FEE5 100 uLoll 2% NaxCOs
<4 2 mLE 713 ¥ 383 9X]3Fe] 50% Folin—Ciocalteu

reagent 100 pLS 7}’0‘}29\13]-. 308 & Hksdo] F3E s
750 nmolA &A3E 3, EFEAZ gallic acid(Sigma
Chemical Co.)& AH&-3FHTh S 2% & F Ze)4
= e 244 100 gldry basis) =9 mg gallic acid=

LHER 2T

DPPH assayof 2|5t etitetatd £

AA}+F o5 (Electron donating ability, EDA)-S Blois(17)
o WS st SH3AT &, 80% dEE F5E 02
mLol 0.2 mM 1,1*dlphenyI*Z*plcrylhydrazyl(DPPH, Sigma-—
Aldrich, St. Louis, MO, USA) £ 08 mLE 7}sla ?E}
B3 B A Lo 30 B7 W3 & 520 nmol| A T2
£ S48 AT AT A= 2 Hl’éﬂ—?«] 33—
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ABTS cation decolorization assayoll 2|8t
HEY

80% o&te FZE9 F g4kslE & ABTS cation de-
colorization assay WH(18)9] 2oj3te] =A 3T} 22-Azi-
no-bis—(3-ethyl-benzo-thiazoline-6-sulfonic acid)(ABTS,
Sigma Chemical Co.) 7.4 mM3} potassium persulphate 2.6
mM& 3H7 52t Faol WX ste] ABTS Fol2g FAA
71 F o] &4 735 nmol A FHE wol 14~157 =
23 Al (= 36x104 M 'em 1)E o] g3te] FHFE 3
4R, 249 ABTS 891 1 mLe) $39
o 60 Foll FF= WstE SHsAoH, FFEHEZA
L-ascorbic acid(Sigma Chemical Co.)& T #H7}st4gth
Z kst & 244 100 g(dry basis) £ <2 mg ascorbic
acidimg AA eq/100 g)Z e AT

[e)

5

T

33
H

EA R SPSS 54| = 2 ¥ (Statistical Package for
the Social Science, Ver. 12.0 SPSS Inc., Chicago, IL, USA)
& o]&ste 24 AT HH} FFHUAE ESHL AR
7re] z}o] §-F-E one-way ANOVA(Analysis of variation)
2 B23} 5 Duncan’s multiple range test® 2438 AR

enl - PEY - o PE - A -

o) Lz i3t IS A B u] 7re)
ool tiste] Student’s rtestE AABAT

74 B AYPA ] Ko

S £A4% 2= Table 134 ﬂE} Z3% FF2 15
HAggow 33 v 2 AFls A FF5 2T
Apole HolA] gkkont L\_7é A A F o &
e=s ‘/‘rE‘rk‘iE}(p>005) 0]h m 5(19)9] AY, Az,
e, &5, 3 F5FY f71s B #3 Al okafel A
%;‘éﬁ_ A 5% BT f71F Ao =&
AT AR Aol ek, =AM e 5
F FTAA I8 Ao B ARG =L S
YEM A (p<0.01), o] ¢} ¥Hh 2 dv] FFAA = @3 A
7 o 2 S Y ATHp<0.01). 29 A g &
3 TAF Tz e 184 AT} =90 H (p<0.001),
AFlsdAe &3 A7 fF)He2 =4 vEET
(p< 0.01). Jung 5200 AF1z 9 Ay ZX]9F g
S 5% A7 42 112 2 51%(db.)e] S YE
g Hauste] B AFX 11.82 9F 4.65%(db.)e}F f-AFSE A
o2 Btk ES FE3HY Aol= Jov FF 18A
A Spgrol A A, 2 d gl 237 ko] 93
O F o 718 Hol AL Kim(19)9] 9 Hl’“?ﬂ S
Holm 87 Aol A9 1316} 191 FHIE
AHE-EE 7] B E el A A e

Aetes @Y 4R Re= S
Agte] atol & 143H7] of-H AEg 49 il
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Table 1. Proximate compositions of waxy corns cultivated
by conventional and environment-friendly methods
(Unit: %, dry basis)

Samples” Crude ash Crude fat Crude protein
HJ-E 1.65+0.04"? 6.26+£0.13%  11.48+0.09°"
HJ-C 1.69+0.10 5.74+0.21° 9.9340.06°
IM-E 1.51+0.01° 437+0.21° 12.96£0.02°
IM-C 1.51+0.07° 480+0.08"*  13.43+0.33"
YN-E 1.54+0.02° 432+0.18 10.69+0.10°
YN-C 1.56+0.03" 4.65+0.30 11.82+0.00%*

1)HJ' Heukjinju, IM: Iimi, YN: Yeonnongl, E: environment
frlendly cultivation, C: conventional cultivation.
Any means in the same column followed by the different su-
perscripts are significantly different (p<0.05) by Duncan’s
multiple range test.
“p<0.05, "p<0.01, “"p<0.001; Significantly different by Students
t-test between conventional and environment friendly culti—
vation.
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Table 2. Starch, amylose and amylopectin contents of waxy
corns cultivated by conventional and environment-friendly
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Table 3. Free sugar contents of waxy corns cultivated by
conventional and environment-friendly methods”

methods” (Unit: %, dry basis) (Unit: %, dry basis)
Samples Starch Amylose Amylopectin Samples Fructose Glucose Sucrose Maltose
HJ-E 4512 13.83+£0.05%  86.17+0.05 HJ-E  097+0.05" 4.05+0.23" 0.12+0.01"" 2.82+0.16""
HJ-C 4453 12.11+0.14° 87.89+0.14%" HJ-C  093+0.06" 347+0.20° 0.05+0.00° 1.81+0.11°
IM-E 2772 12.614£0.055  87.39+0.05° IM-E  0.94%0.08" 4.344+0.36" 0.20+0.02" 2.3540.19"
IM-C 2877 6.68+0.19° 93.32+0.19°* IM-C  0.97+0.06™ 4.46+0.28" 0.22+0.01" 246+0.15"
YN-E 31.01 14.19+0.05°"  85.81 +0.05" YN-E  0.96+0.06" 4.434+0.29° 0.20+0.01" 2.78+0.18"
YN-C 37.06 12.5340.09° 87.47+0.09° YN-C  1.06+£0.06" 450+0.27" 0.33+£0.02""" 2.33+0.14°

DRefer to Table 1.
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Aqde A FE 2T B9 AN Fe FFS eigic
(p<0.05). WA o2 ofWT o FHFe 5o /S
AYste T8 Aoln, o200 AP BEAL
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A97 2 DY A $55e FY TS AT A

+= Table 39 JelHILE 813 HAEC Z+= fructose, glu—
cose, sucrose 2 maltose’} 4% Q2.1 glucose TFFo]
As1so] B Aot 2137 Aujoll A 2+ 443 F 450%
(db)ZE 7V =4 Jebsth 2t 25 A 7he] Aol
E Aurwy 53159 3184 Qe A glucose ol
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YRefer to Table 1.
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vl A sucrose ol ERHTHpP<0.001). 5, FZol
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Table 4. Mineral contents of waxy corns cultivated by conventional and environment-friendly methods”

(Unit: mg/100 g, dry basis)

Samples Cu Fe 7n Na Ca K Mg
HJ-E 02240032 1.14+0.03%  268+0.03¢ 6.09+0.85"  242+051° 140.86 +8.89 24.32+3.21"
HJ-C 0.22+0.07 1.08+0.07 2.50+0.07 480+1.31 204+0.18"  142.83+10.11°  23.74+1.37
IM-E 0.19+0.01 1.03£0.06 254+002"  4.86+0.93 1.73%0.19* 125.07+7.95"  22.87+2.35
IM-C 0.19+0.04 1.10£0.07 260+0.07%  474+1.35 1.86+0.06 123.60£10.16°  21.85+1.71
YN-E 0.21+0.03 1.11+0.10 2.79+0.01° 4.40+1.73 1.83+0.26 12476 +£10.16®  22.58+1.77
YN-C 0.18+0.03 1.26+0.27 2424001  549+1.50 1.57+0.13" 125314£834"  22.27+2.03

DRefer to Table 1. NS: not significant.
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Table 5. Fatty acid compositions of waxy corns cultivated by conventional and environment-friendly methods"”  (Unit: %)

Samples Palmitic acid Stearic acid Oleic acid Linoleic acid Linolenic acid
HJ-E 16.96+0.05" 1.3340.03" 34.6440.39° 46.05+0.39" 1.0340.02*
HJ-C 16.61+0.33° 1.5340.32% 34.89+0.44° 45.91 +0.42° 1.06+0.04®
IM-E 17.07+0.03 2.12+0.04" 28.45+0.36" 51.24+0.42° 1.12+0.01°
IM-C 17.06+0.53° 2.64+0.74° 29.63+1.57" 49.48+1.84° 1.19+0.08°
YN-E 20.49+0.26°" 2.34+0.03" 2470+0.17" 51.23+0.17° 1.2440.02
YN-C 1858+0.05" 2.09+0.04™ 24.34+0.10 53.7340.09"* 1.26+0.01°

YRefer to Table 1.
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Table 6. Tocopherols and tocotrienols contents of waxy corns cultivated by conventional and environment-friendly methods?

(mg/100 g)
Samples a-T a-T;s y-T y -T3 6-T 6-Ts Total
HJ-E 0.85+0.04° 0.58+0.02° 1.8740.05™ 0.31+0.01° 0.08+£0.01° ND? 3.69+0.12¢
HJ-C 0.96+0.04°" 0.74+0.04”"  226+0.06  036+0.05"  0.14+0.02*" ND 4.46+0.19°"
IM-E 0.760.00°"  0.43+0.00™ 0.88+0.02°**  0.27+0.01° ND ND 2.33+0.04"**
IM-C 0.67+0.01" 0.33+0.04 0.63+0.01° 0.23+0.04 ND 0.05+0.00° 1.88+0.05"
YN-E 0.50+0.04° 0.25+0.07" 1.86+0.10" 0.32+0.07° ND ND 2.34+0.43°
YN-C 0.60+0.01" 0.45+0.01™ 2214006 054+0.01" ND ND 3.80+0.09%

DRefer to Table 1. ND: not detected.

Table 7. Total polyphenol content, electron donating ability (EDA), and L-ascorbic acid equivalent antioxidant capacity (AEAE)
of waxy corns cultivated by conventional and environment-friendly methods"

Samples Polyphenol content EDA AEAC
P (mg GA/100 g) (mg trolox eq/g) (mg AA eq/100 g)

HJ-E 175.28+3.87° 1.51+0.08° 91.77+£10.45°
HJ-C 204.00 5.83" 1.76+0.11% 114.72+3.06"
IM-E 148.64+3.54" 0.29+0.02° 53.68+7.35™
IM-C 158.42+6.75" 0.34+0.01"** 38.01+2.89°
YN-E 123.24+11.13* 0.3940.02" 41.92+6.13"
YN-C 128.30+1.817 0.42+0.01™ 39.64+7.32°

DRefer to Table 1.
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