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Comparison on Physicochemical and Cooking Properties of Milled Kernel
in Waxy Corn Hybrids
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ABSTRACT Consumption of waxy corn is steadily
increasing due to consumer preference for natural food.
However, availability of waxy corn is limited because most
of them are used for steamed waxy corn. It is therefore
important to create new demands of waxy corn using food
processing technology. There is little prior research about
characteristics of milled kernel in waxy corn. This study
examined the physicochemical and cooking properties of
milled kernel using nine waxy corn hybrids. Colored
hybrids (Heukjinju, Miheukchal, and Eolrukchall) showed
high milling yield and low change of grain length after
milling process compared to other hybrids. The total starch
content ranged from 62.1 to 68.4% and the gelatinization
temperature of starch was lowest in Yeonnongl (69.9C).
The breakdown viscosity of Yeonnongl, Miheukchal and
Heukjinju was higher than those of tested hybrids, whereas
setback viscosity of those hybrids was lower. In cooking
properties of milled waxy corn, water absorption and
volume expansion rate were high in Yeonnong2 (84.9,
219.3%), Miheukchal (85.9, 211.4%), and Heukjinju (80.9,
203.7%). In the sensory test, the overall preference was
significantly higher in Heukjinju and Miheukchal. Thus,
Heukjinju, Yeonnong2, and Miheukchal showed good
scores in milling yield, cooking properties, and the preference
of sensory test. These results will provide fundamental
information to extend milled waxy corns usage.

Keywords : corn, milling corn, physicochemical,
quality
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Fig. 1. Milling recovery and broken ratio of milled kernels.
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Table 2. Changes of grain size, and weight of waxy corns after milling process.

Before milling After milling

Hybrids length width thickness 100-seed length width thickness 100-seed

(mm) (mm) (mm) weight (g) (mm) (mm) (mm) weight (g)
CH4 10.1 a 94 b 4.6 ab 283 b 7.4 ab 92 a 45 Db 23.2 ab
IM 10.1 a 10.1 a 4.5 ab 329 a 7.5 ab 99 b 42 cd 245 a
YNI 9.0 d 9.7 ab 50 a 287 b 7.2 ab 9.0 b 5.1 a 234 ab
MB2 10.0 a 86 ¢ 43 b 26.9 be 7.7 a 82 cd 43 ¢ 22.1b
EL 9.9 ab 87 ¢ 4.7 ab 27.4 be 7.4 ab 85 ¢ 44 b 225D
YN2 9.6 b 9.7 ab 5.0 a 31.7 a 6.5 c 92 b 45 Db 19.7 ¢
HJ2 9.7 ab 88 ¢ 4.6 ab 26.7 be 7.1 ab 84 ¢ 44 b 20.0 ¢
HJJ 9.0 cd 79 d 42 b 21.6 d 7.5 ab 79 d 4.0 d 18.9 cd
MH 9.5 be 8.3 cd 42 b 254 ¢ 7.3 ab 8.1 cd 43 ¢ 17.8 d

k% k% * * k% k% k%

* p <0.05 by Duncan’s multiple comparison test; moisture content: 10~ 11%; harvest time: 40 days after silking.

400 - mlength mwidth Othickness 0O100-seed weight

350 -
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200 -

150 -

Rate of change (%)
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Hybrids

-5.0 -

Fig. 2. Change in grain size, 100-seed weight of waxy corns
after milling process.
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Table 3. Chemical properties of milled waxy corns.

Hybrids . C_rude Fiber  Protein Ash Starch
lipid (%) (%) (%) (%) (%)
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YNI1 22b 063 bcd 995a 205a 562d
MB2 29a 084 a 901 ¢ 170 b 62.1 ¢
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YN2 1.6 f 068bc 793 e 149 c 684 a
HJ2 14 g 067bc 945b 1.16d 66.7 ab
HJJ 21 ¢ 062cd 897c 147 ¢ 64.0c
MH 1.6 f 071b 847d 12d 62.5 ¢
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Table 4. Color characteristics in milled waxy corns.

. Before milling After milling
Hybrids
L a L a b
CH4 64.1+1.0a 2.5+0.3ab 16.8+0.4a 73.0+0.1a 1.1+0.2d 15.7+0.3a
M 64.4+1.0a 2.8+0.2a 17.0£0.7a 74.2+0.7a 1.2+0.2d 15.7£1.2a
YNI1 64.9+1.0a 2.3£0.3ab 17.0£0.5a 75.0540.6a 0.75+0.4d 13.7+0.6b
MB2 64.6+0.7a 2.8+0.3a 18.0+0.2a 74.3+0.6a 1.0+0.3d 15.7+0.4a
EL 49.4+3.8¢c 1.5+0.8b 10.4+2.3b 62.7+3.8¢ 2.24+0.9bc 11.6+1.6¢
YN2 50.444.1c 1.6+0.5b 10.8+3.1b 59.3£5.0c 2.4+0.6¢ 9.1£1.7¢
HJ2 54.8+5.0b 1.7+1.0b 11.7+2.6b 67.6+£2.2b 1.55+0.7cd 10.8+1.3¢
HJJ 36.5+3.4d 0.3£0.7¢ 5.1£1.1¢ 49.4+3.1e 3.2+0.5a 6.3+1.2d
MH 39.0+1.4d 1.6+0.1b 5.5+0.8¢ 55.143.2d 2.5£0.6ab 5.8+1.2d
% sk kk kk ek kk
* p<0.05 by Duncan’s multiple comparison test; L: lightness, a: redness, b: yellowness.
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Fig. 3. Whiteness of milled waxy corns.
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Table 5. Comparison of pasting properties of milled waxy corns flours by rapid visco analyzer.

Peak viscosity

Breakdown viscosity

Final viscosity Setback viscosity Initial pasting temp.

Hybrids (RVU) (RVU) (RVU) (RVU) ()
CH4 75.940.8 ¢ 0.940.4 be 925413 ¢ 16.6+1.0 ab 70.0£0.2 b
M 69.5:1.6 d 0.140.2 ¢ 92.9+1.3 ¢ 23.4+0.5 ab 70.7+0.4 b
YNI 58.5+41.4 f 5.3+0.6 a 81.0£1.6 d 22.540.4 be 69.9+0.3 d
MB2 74.6£2.2 ¢ 0.7£0.4 be 98.8£1.6 b 24.2+0.8 a 71.120.3 ab
EL 88.6:0.8 a 0.4+0.3 be 109.9+1.7 a 213409 cd 713+0.0 a
YN2 438425 g 0.140.2 ¢ 66.842.8 ¢ 22.940.8 ab 72.140.8 a
HI2 67.0£0.7 e 0.140.1 ¢ 90.5+1.0 ¢ 23.5£0.3 ab 71.5£0.2 a
HIJ 48.7£0.6 g 2.840.2 b 70.0+0.7 e 21.3+0.5 cd 70.6£0.2 b
MH 79.6£1.3 b 3.4+0.5 ab 100+1.8 b 20.4+0.5 e 703402 ¢
L] *% ET ] L] *%

* p<0.05 by Duncan’s multiple comparison test.

Table 6. Comparison of cooking properties of milled waxy corns.

Hybrids Water absorption Vol}lme Soluble solid
rate (%) expansion (%) (%)
CH4 649 ¢ 190.2 be 35 a
IM 769 b 190.6 be 4.1 a
YNI 79.9 ab 1879 ¢ 3.6 a
MB2 74.7 b 1853 ¢ 32 a
EL 76.1 b 189.6 ¢ 2.7 a
YN2 849 a 2193 a 3.1 a
HJ2 73.8 b 187.5 ¢ 2.7 a
HIJ 80.9 ab 203.7 ab 32 a
MH 859 a 2114 a 4.1 a
sksk sksk ns

* p<0.05 by Duncan's multiple comparison test.
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Fig. 6. Comparison on sensory evaluation scores of milled
waxy corns.
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