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Major Characteristics Related to Eating Quality in Waxy Corn Hybrids
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ABSTRACT : This study was carried out to investigate
selectable criteria in evaluating waxy corn F, hybrids for
developing good eating quality waxy corn variety. The
physicochemical property analysis of 6 waxy corn F,
hybrids - Chalokl, Chalok2, Heugjeomchal, Yeonnongl,
Chalok4, and Suwon45 - showed a range of 11.2~13.1%
for crude protein, 5.1~6.0% for crude fat, 91.8~92.6% for
amylopectin, and 4.5~6.6% for free sugar content. The
pericarp thickness which is one of the most important
characteristics related to tenderness in waxy corn was
ranged 34~47 um in 4 waxy corn hybrids - Yeonnongl,
Chalok4, Suwond5, and Heugjeomchal. On the other
hand, it was ranged 64~81 pum in Chalokl and Chalok2.
The amylogram analysis by rapid visco analyzer showed
that in fresh waxy corn hybrid (DAP25), all amylogram
properties except setback were higher in Yeonnongl,
Chalok4, and Suwon4S compared to those of Chalokl,
Chalok2, and Heugjeomchal. However, in matured waxy
corn hybrids (DAP45), the result was the opposite - the
amylogram properties were higher in Chalokl, Chalok2,
and Heugjeomchal than those of Yeonnongl, Chalokd,
and Suwon43. The texture analysis showed that gammi-
ness, chewiness, and hardness increased dramatically with
the time after the cooking in Chalokl and Heugjeomchal.
On the other hand, these above properties did not change
as rapidly with the time in Yeonnongl, Chalokd4, and
Suwon45. Gumminess, chewiness, and hardness did not
increase much within 6 hours after steaming, but
increased significantly 22 hours after steaming. Therefore,
we have reached a conclusion that texture analysis of
cooked waxy corn should be carried out 6 hours after
steaming. In the sensory evaluation, Yeonnongl, Chalokd4,
and Suwon45 revealed higher palatability - 6.8, 7.1, and
6.9 respectively - than. that of Chalokl, Chalok2, and
Heugjeomchal. The palatability analysis of 6 waxy corn
hybrids showed palatability positively correlating with
free sugar content, 100-kernel weight, kernel length, ker-
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nel width, and consistency, but negatively correlating with
pericarp thickness, hardness, gnmminess, and chewiness.
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Table 1. List and the parents of tested six waxy corn F, hybrids.
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FOSS)& ol&3tiem &4 7M7 500 mgs 3§ %3] 200
ml B3] Wi 7)o EEFmA (K80, 3.5g + Se 3.5
mg) 1A} 4 10miE 718te] 420°C E3sellA 4087F
Fafelar walleks T Wst FelEE AsER, AR
A 57 4 AL St ofdzHE R Juliano® ol
(Juliano, 1985) =3l FAIBI oM L5 ojrte] 7124 #
Aol ggs AFHs Y TAZ RIS 100 mge] S
F7ER 95% ethanol 1 mI$} IN NaOH ImlE 718 &=
= &l 87 T3 A7 F FZAA 2% SmiE Fd IN
acetic acid 1ml®} 2% L-KI solution 2 miE 7}8) £5Fr=
100 m7FA] A)9-Z 620 nme] Aol A spectrophotometerE:
olgsl] FAEE SN ohdE A TS ok &
AT FEEE S5 7R 1gd 5T 20mlE 34
% shakeroll A & AJIZF Bt FE3 O BAES FUlsle]
15,000 pme = 307+ YA E 3t H5d 1 miE FHa}
o] Sep paks ©]&3te] oJ#H3F I HPLC(Waters Model
51002 FA819 T

Rapid viscogram 244

Rapid Visco Analyzer (RVA-3D,
Newport Scientific)s ©]€-3lq 25mle] FF<dl A& 3go
gol A5 33] whEale] AES FsisiEs 50°CelA 7t
& AlFet 95°C7FA] AT Foll ThAl 50°C7FA] Wzt
AlZIHA F8PNAIRE(Initial gelatinization temperature), 3L
HEZ(PV), AAEZMY), HESHAEEVIE Tt . 12
5t BEAEE o443t 738 = (Breakdown, PV.-
M.V), X]9Hd % (Setback, FV-PV), -3 % =(Consistency,
FV-M.V)E AL ThY 5, 1995).

Amylogram 52

S5 gl texture 4

Texture 492 $J8ld AlEe BUYEHIE A18E 50X &
207 2Elg| 2 &7 B 275 ¥aL 98~100°C] Aol
4557 48 718k Texture analyzer (TA-XT2)E ©]-&-3}o]
EAS 24319 Texture analyzer®] Z427LS option :
TPA(texture profile analysis), probe : 2mm, graph type :
force vs time, distance threshold : 0.5 mm, contact force :

. Seed parent Pollen parent
Materials

Inbred line Origin Inbred line Origin
Chalok1 KW1 Pyeongchang Kw2 Hongcheon
Chalok2 Kw7 Pyeongchang KW3 Gosung/Gansung
Heugjeomchal KL103 Unknown Kw7 Pyeongchang
Yeonnong1 Unknown Bosung Unknown Jewon
Chalok4 KW33 China KWw35 Yeonnong1
Suwon45 KWsl1 Jilin China KWw3s Yeonnong1
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Table 2. Varietal variation of pericarp thickness, 100-kernel wi.
and kernel size characteristics of six waxy corn hybrids.

Pericarp  100- Kernel size (mm)
Materials  thickness kernel
(um) wt(g) Length Width Thickness
Chalok1 81 34.1 8.9 8.8 54
Chalok2 64 28.7 9.0 82 44
Heugjeomchal 47 27.8 9.0 7.9 4.8
Yeonnong] 34 38.6 8.8 9.8 5.7
Chalok4 41 40.0 9.4 10.1 . 52
Suwon45 40 419 9.7 10.5 5.1
Mean 51.1 352 9.1 9.2 5.1
F-Value 223.6%*% 527.9%* 42%% 169%* 79%*
LSD (5%) 2.5 0.7 0.3 04 0.3
CV (%) 4.1 1.1 3.9 5.1 6.2
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Table 3. Physico-chemical properties of six waxy corn hybrids.
. Starch content(%o) Crude Crude Free sugar (%)
Materials N o
Amylose Amylopectin protein(%)  fat(%) Total Fructose Glucose  Sucrose  Maltose
Chalok1 74 92.6 13.1 5.1 5.6 1.9 22 1.1 0.4
Chalok2 7.4 92.6 122 52 6.1 1.9 23 1.2 0.7
Heugjeomchal 7.4 92.6 11.5 5.4 4.5 0.8 1.4 1.7 0.6
Yeonnongl 7.6 924 11.2 5.1 6.3 2.0 2.6 1.3 0.4
Chalok4 8.1 91.9 11.8 53 6.6 . 22 2.5 1.6 0.3
Suwond45 8.2 91.8 12.4 6.0 6.2 2.2 2.3 1.3 0.5
Mean 7.7 92.3 121 . 54 5.9
F-Value ns ns 24.4%* 7.2% 8.3%%*
LSD (5%) 1.1 1.1 0.4 04 0.7
CV (%) 5.7 0.5 1.7 29 6.3
Table 4. Amylogram properties of the fresh waxy corn hybrids analyzed by rapid visco analyzer.
Amylogram properties (RVU)
Materials AYA M.V.@ VAR Breakdown Consistency Setback
®) (H) (©) (-1 (C-H) (C-P)
Chalok1 106.7 62.8 85.8 43.9 23.0 -20.8
Chalok2 105.0 65.0 86.8 40.0 21.8 -18.2
Heugjeomchal 114.4 73.4 942 41.0 20.8 -20.2
Yeonnong1 170.1 952 125.8 75.0 30.6 -44.3
Chalok4 155.3 80.6 108.8 74.7 28.2 -46.5
Suwon45 160.5 86.5 115.8 74.0 29.3 -44.7
Mean 1354 77.3 102.9 58.1 25.6 -325
F-Value 233.2%* 171.3%* 360.5%* 212.4%* 140.4** 116.3**
LSD (5%) 6.5 3.2 2.9 4.1 1.2 43
CV (%) 1.9 1.6 1.1 2.8 1.8 5.2

(1) Peak Viscosity, (2) Minimum Viscosity, (3) Final Viscosity
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Table 5. Amylogram properties of matured waxy corn hybrids analyzed by rapid visco analyzer.

Amylogram propetties (RVU)
Materials pv® MV® FV® Breakdown Consistency Setback

) (H) ©) (P-H) (C-H) (C-P)
Chalok1 1522 136.6 174.1 15.6 37.5 21.9
Chalok2 144.8 1325 168.6 12.3 36.2 23.8
Heugjeomchal 1355 1234 162.7 12.1 39.3 272
Yeonnong1 1294 117.1 153.4 12.3 36.3 24.0
Chalok4 714 66.3 98.1 5.1 31.8 26.7
Suwond5 102.8 1004 130.5 25 30.1 27.7
Mean 122.7 112.7 1479 10.0 35.2 25.2

F-Value 332.0%* 266.6** 413.0%** 31.9%* 7.4* 8.5%
LSD (5%) 55 53 47 3.0 43 2.6
CV (%) 1.8 1.8 1.2 11.6 4.8 4.1

(1) Peak Viscosity, (2) Minimum Viscosity, (3) Final Viscosity

el AB|HEA 247Y, 6M17F, 22417 R 2017 T A)ZH
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A epEr 2L1357F 7540475, 1,06829417HS B
I &7} 3142 E WhA FE43E 4942417, 51329417
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9849 5
Wste] Eo| Al
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215, A5, THFEY AU
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P AR Yepich. 53] 254359] 7
< A4, A=, 2 AP AE =)zt 242 9, 19, 9
A2 w$ Yo} walert wie =2l JRES & F I3
ot AZEEE A4, AE 2 JYH BF 27] 247l
A 7 ZS13E APl FE7 S AHE B
olt}7} 6AIZF ol FRE EFZ| Rl RolE #AL F
ARom 22K)7F o)F 204 7MA] FAHE FUEAE BA
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Table 6. Compare of texture properties according to the time at room temperature after steaming in six waxy corn hybrids.

Gumminess Hardness Chewiness
Materials 2y 29 hr 2hr 29 hr 2hr 29 hr
A) 6hr 22hr (B) B-A A) 6hr 22hr ®) B-A (A) 6hr 22hr (B) B-A
Chalok1 173 165 196 263 90 754 646 748 1068 314 160 158 187 246 86
Chalok2 103 130 142 168 65 1460 531 566 702 242 95 119 136 167 72
Heugjeomchal 137 165 206 278 141 | 564 624 734 937 373 127 164 178 263 136
Yeonnong! 114 102 149 145 31 1407 393 526 479 72 1112 8 144 139 27
Chalok4 139 132 129 148 9 494 470 514 513 19 (128 124 118 137 9
Suwon453 94 116 111 130 36 423 480 375 460 37 84 103 104 125 41
LSD (5%) 42 33 40 92 - 160 116 186 - 45 31 41 96 -
CV (%) 260 183 196 36.8 - 235 147 152 204 - 29.7 183 212 405 -
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Table 7. Sensory evaluation of six waxy corn hybrids.

Materials ~ Appearance  Taste Texture  Preference
Chalok1 5.0° 5.0 5.0 5.0
Chalok2 7.0 6.1 5.9 5.6
Heugjeomchal 5.0 4.6 43 4.5
Yeonnong1 6.5 6.4 6.4 6.8
Chalok4 7.5 6.4 6.6 7.1
Suwon45 8.0 6.5 7.0 6.9
Mean 6.5 5.8 5.9 5.8
F-Value 4.8%* 2.4%* 2.9%* 6.6%*
LSD (5%) 1.2 1.1 13 0.8
CV (%) 182 19.3 213 13.4
) 1(poor)~9(excellent)

Aeue] 4 S48 A3 (texture) &
< FHHeE Hrksle HAF Eax
(preference)s FAFSIITHTable 7). 2 A3} &L 59045
3, FE4357F Ssiion Bik dule dF1E, 334
3, 594535 2 Z2257) 6.1~ 659 e QAT wEE
7F foAde ik REAC oide FL94530) M =
2 g Bon AF159 FS43 % 77} 64, 6.69 TS
Uepo] B3, 2 13R) E9uth AA1H 715w 9o
A ZAZ457F 712 7P B2 S EYon THFL 458
7V STt wEtA 2 #eAle] A3 dF1E, 3243,
TH4559] 3uFFo| Au7p 9k 281, 2805, &
A& Fol Amrt 4] e T2 Yeith

#S55 MEQ ol=HEl EXEE 24

AEUAY] F2= HER Y oz as) ARy ofu=z
Helo] Aol WAHE rings oA A2 (Calvert, 1997)
ofdZHRle] e Aadt AR oldzHR BAgow
1A (pre-amylopectin)’} 41892 debranching®ll 2|3} glucan
trimming®] cycleo] &3 LAY A HBall er al,
1996). ol&g ALy HAEe] opdEHE uAdTzE £
3t7] 913t HPAEC-PADE ©| &3} o-14-glucan chain

fraction®] Zo]|9} X E APt BrslE- AHike] A
o] E 10~200 mM2] NaOH$} 72o] 32 pHeO| 82|l
BEAo|AY B 3] Fol3) HEA o]2wskag
oJst Balrt 7hssl o) md g3 e 5759 HH
e A71sked Atshkso] 4A dojUEE amperometric
detectorZ oL RHEe] BAEXE ZAZEs] d 4 vt

e pro] ol g ARl BA] B¥XE A F O DPglol 9l
oJA] bl fraction(12<DP<24)2] £37} 713 £33 a(DP<12),
b2(24<DP<36), b3(DP>36)=0 2 YA Uehdet o) die
AEH 9} S-4645 T o R A 7 F(2003)] Aot o
A5l Ago|ATh 2 fractionE ® WA o2 v wa)
B 3 fractionollA] F21357}F 7B =93 dE157F 7B
Dokt b2 fractionolAE AWHNZ 28157} 7wk
%1357} =A veldth 22y a fraction® b2 fraction®
opdzae] BEXEXY 3he] Hel= 747t 25.06~26.47, 13.48~
14922 & zo)7t AT Bk #2159 AF159] BAE
EE Xol7} Wt sfejats SxEe] #8435, U455 F
3 8|3 BAEY FEHE Ho|EE WFFIHe] opd R
BRI RE] ol YA AIRNE HAFA = Zihe 22
2 AaEdch Ble] A9 dFEHet S-4647H9] a fraction®]
B27F 742F 33759 13.6201% bl fraction®] 58.429} 75.82
2 12 )7}t Athe 7 5(2003)9] Bl Hlws] HE E

Table 8. Distribution of glucan-chain fraction in debranched waxy corn starch of six hybrids.

Debranched fraction’ (%)

Materials a(DP<12) b1(12<DP<24) b2(24<DP<36) b3(DP>36) Remark
Chalok1 2647 58.14 13.48 1.91 hybrid
Chalok2 26.37 57.88 13.70 2.05 ”
Heugjeomchal 26.06 57.52 14.28 2.14 "
Yeonnongl 25.06 57.90 14.92 2.12 "
Chalok4 26.41 57.30 14.28 2.02 ”
Suwon45 26.30 57.26 14.44 1.99 ”

f Grouping of degree of polymerization(DP) numbers followed that of Hanashiro ef al.(1996).
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