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ABSTRACT : For the purpose to verify the physico- Hol A AE 4-5%0) Eohs =2 H|&E ol,6 B4
chemical properties of Korean waxy wheat, comparative & z7h= 325 AJth(Manners, 1989). WEhA] opdZHEle
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analyses between waxy wheat lines and their respective o , . -

yRes o] 3Qjurtly Z9] v IYUEHE 7= AR
maternal parents were performed on mixing and pasting 1A 17H«5] S 2t E}-‘Yj _L] e ” e
properties, and flour particle sizes. The particle sizes of =1 3x10°~3x10°%] glucose FHEE Ko™ (Zobel, 1988),
waxy wheat flour were significantly larger than those of  HAEHS| FZAg At (Jenkins e al, 1995). T4 WLEF
their parc?nts when milled in a same condition: Although ol Z=Ele] ¥ X0 sFdshe SRTuhe ARY 24l
the protein contents of flour in waxy wheat lines testfsd 937, HEY TWThe AR uREe g wAlHo
were high as much as those of bread wheat, the quality G Al A AR Eole] ma SaleHo )
parameters showed lower baking uses based on sedimen- 73“_]“?}7“ =R AR ]Oﬂ_ T'A s dH o= nid
tation volumes and mixing characteristics. Waxy flour &S (semicrystalline layer)?} 7483 (amorphous layer)>&
required more water than non-waxy flour to obtain the %k (growth ringye HHE AASIHA] AEYS dEA|Y)
Erol;l)er mixo%ram.t.Waxif wheat ilour shoged mol:"e l(:r llfss HtHGidley, 1992, French, 1984).

igher onset pasting temperatures and much higher Are] wals 2As oz A ojdman g B

breakdown viscosities than their respective parent flour in 2] o = _'H“ She 2leg dedl /_j‘Ei”L % “:?}
the Rapid Viscograph test. Moreover, peak viscosity tem- ~ © ¢1,6 %22 FXH 4~100 glucose =] ald 23
peratures and final viscosities were dramatically reduced AEE 2~9NA RS EdS 1= sl (Lineback er al, 1988;
in waxy wheat lines by showing 79.4 - 81.7°C and 101 - Hizukuri ef al, 1997), thH5 ald glucose 2§02 = 2

116.9 RVU, respectively, coronpared to th‘?ll‘ pa}rents in that Aol BEERA 500-6,000 glucose ZHEE 74
the temperatures above 95°C and the viscosity ranges of - o or=1 = _ ‘_
148 - 171.8 RVU. (Zobel, 1988), MEHe F4Y Fol FHH= AozA

granule B2 $13] 875 EES ol t(enkins er
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AAA Wx-Al, -Bl 2 -D1 Dol §5of ulz} 17H«1 Ll
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Table 1. List of samples tested.
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Sample Variety or pedigree Features' Starch
name name type
Keumgang Keumgangmil Hard wheat Non-waxy
Olgeuru Olgeurumil Soft wheat ”
Woorimil Woorimil Soft wheat "
Geurumil Geurumil Semi-hard wheat "
SW97134 SW97134-B-WF1-12 Descendant of Keumgangmil and Chal #4 Waxy
Suwon 292 Suwon 292 Descendant of Olgeurumil and Chal #2 ”
SW97105 SW97105-B-WF14 Descendant of Woorimil and Chal #1 "
SW97110 SW97110-B-WF23-13 Descendant of Geurumil and Chal #2 "
SWw97113 SW97113-B-WF8-23 Descendant of Olgeurumil and Chal #1 "
SW97114 SW97114-B-WF2-11 Descendant of Olgeurumil and Chal #2 "
SwW97106 SW97106-B-WF20-12 Descendant of Woorimil and Chal #2 n
SW97116 SW97116-B-4-1-3-1-1 Descendant of Olgeurumil and Chal #4 "
Kobun Kobunmil Semi-hard wheat Non-waxy
Eunpa Eunpamil Semi-hard wheat "
Tapdong Tapdongmil Hard wheat ”
Alchan Alchanmil Semi-hard wheat ”
Jinpum Jinpummil Semi-hard wheat "
Seodun Seodunmil Semi-hard wheat "
Joeun Joeunmil Semi-hard wheat "

Chal #1-4 : Progenies obtained from the cross between Kanto 107 and Baihuo
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peakE WERN T trimodal £HA FXE BT 22 9
A28 §A e % 29MAE AR we} 2-379] peakE
Ve 24 tha zpe)7t ULtk 130~150pum 9] 1Ak
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Table 2. Particle size distribution modes of the flours of waxy and non-waxy wheat, and particle size and volume rate at peaks based on

volume.
) ) Particle size Particle size and volume rate at peak
Variety or lines AR
distribution 1st peak 2nd peak 3rd peak

SW97134 Bimodal 146.8um(6.77%) - 1.83um(0.11%)
Keumgangmil Bimodal 133.7um(6.51%) - 1.67um(0.13%)

Suwon 292 Bimodal 146.8um(5.38%) 22.73um(2.08%) -
SW97113 Trimodal 146.8um(5.84%) 20.70pm(1.96%) 2.21um(0.21%)

Sw97114 Bimodal 146.8um(5.33%) 22.73um(2.23%) -
Olgeurumil Trimodal 133.7um(5.47%) 20.70pm(2.28%) 2.01um(0.24%)
SW97105 Trimodal 133.7um(6.47%) 24.95pum(1.37%) 1.67um(0.14%)
Woorimil Trimodal 133.7um(5.44%) 22.73um(2.50%) 1.83um(0.23%)
SW97110 Bimodal 146.8um(6.90%) - 1.67pum(0.11%)
Geurumil Bimodal 133.7um{6.48%) - 2.01pm(0.14%)
Seodunmil Bimodal 133.7um(6.59%) - 1.67um(0.13%)
Jinmpum Bimodal 133.7pum(6.60%) - 1.83um(0.11%)
Tapdong Bimodal 133.7um({6.75%) - 1.52um(0.13%)
Joeunmil Bimodal 146.8pum(7.31%) - 1.52um(0.10%)
Alchanmil Trimodal 133.7um(6.70%) 33.0um(1.49%) 2.42pm(0.14%)
Eunpamil Bimodal 133.7um(6.79%) - 1.69um(0.12%)
Kobunmil Bimodal 121.8um(6,31%) - 1.83pum(0.14%)
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Table 3. Particle size distributions of flours of waxy lines and their parents based on volumes, surface areas and numbers of flour particles.

Particle Keum SwW Ol- Suwon SW SwW Woori SW Geu SW
diameter -gang 97134 geuru 292 97113 97114 97105 -ru 97110
Volume basis (%)
0.0~5.0um 3.1 2.6 5.6 53 49 5.5 53 33 33 2.5
5.0~15.7um 4.1 3.8 10.0 8.7 9.0 9.3 94 5.1 4.8 32
15.7~45.0um 13.0 10.8 19.6 18.4 17.0 19.4 21.8 14.0 13.6 10.3
45.0~60.0pum 6.1 5.0 49 5.0 4.3 4.8 43 49 5.8 54
60.0~100um 18.7 16.2 13.6 13.4 13.2 13.5 12.8 15.7 18.1 16.8
100~200pumi 46.0 48.6 383 . 383 412 37.9 384 46.2 45.7 493
>200um 9.1 13.0 7.9 11.0 10.3 9.6 8.1 10.8 8.8 10.5
Surface area basis (%)
0.0~5.0pm 58.4 56.2 62.1 61.5 61.3 61.7 61.9 58.6 58.2 56.3
5.0'~15.7p.m 10.2 10.9 15.5 14.9 15.5 15.1 14.4 11.8 11.5 9.6
15.7~45.0pm 122 1.7 129 13.1 12.5 133 4.4 12.9 12.3 11.4
45.0~60.0um 3.0 2.8 1.5 1.7 1.5 1.6 1.4 23 2.7 32
60.0~100pum 6.3 6.2 2.9 3.1 3.1 3.0 2.7 4.9 5.8 6.7
100~200pum 8.9 10.6 4.6 5.0 5.4 4.7 47 8.3 8.5 11.1
>200um 1.0 1.6 0.5 0.8 0.8 0.7 0.5 1.1 0.9 1.6
Particle number basis (%)
0.0~5.0um 99.83 99.82 99.76 99.75 99.76 99.72 99.78 99.79 99.80 99.82
5.0~15.7um 0.14 0.16 0.21 0.22 0.21 0.22 018 0.16 0.17 0.14
15.7~45.0um 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.02
45.0~60.0pm 1.2E-03 1.2E-03 6.1E-04 7.1E-04 59E-04 6.6E-04 53E-04 93E-04 1.1E-03 1.3E-03
60.0~100um 1.2E-03 1.2E-03 55E-04 63E-04 58E-04 6.0E-04 50E-04 94E-04 1.1E-03 1.3E-03
100~200pum 6.0E-04 73E-04 3.1E-04 34E-04 3.6E-04 33E-04 3.0E-04 55E-04 59E-04 7.5E-04
>200um 1.9E-05 33E-05 1.IE-05 1.6E-05 1.5E-05 14E-05 1.1E-05 22E-05 19E-05 3.2E-05
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Table 4. Properties of flour particle sizes of waxy and normal

wheats.
Particle diameter (pum) )
Variety or based on mean Specific Charac-
line Surf: surface area teristics
Volume """ Nymber  (cm?/g)

Keumgangmil 117.1 284 0.75 2,115 Non-waxy
SW97134 128.1 319 0.76 1,881 Waxy
Olgeurumil 97.8 17.1 0.77 3,518 Non-waxy
Suwon 292 1064 186 0.78 3,223 Waxy
Woorimil 98.7 176 0.77 3,414 Non-waxy
SW97105 120.1 265 0.76 2,267 Waxy
Geurumil 1163 272 0.75 2,207 Non-waxy
SW97110 1285 329 0.75 1,823 Waxy
Seodunmil 123.1 297 0.75 2,020 Non-waxy
Jinpummil 1223 30.1 0.76 1,994 "
Tapdongmil 116.0  26.8 0.75 2,237 "
Joeunmil 1342 338 0.74 1,781 "
Alchanmil 1141 26.0 0.76 2,313 "
Eunpamil 1237 115 0.75 1,938 "
Kobunmil 117.1 271 0.75 2,214 "
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Fig. 1. Comparison of flour particle size distributions based on volume of waxy and non-waxy wheat
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Fig. 2. Comparison of flour particle size distributions based on surface area of waxy and non-waxy wheat.
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Table 5. Pysico-chemical properties of wheat flours of normal
and waxy.

Variety or  Amylose Protein Sedimentation .
breeding lines (%) (%) value (ml) Whiteness
Keumgangmil 21.6 13.6 50.0 74.6
SW97134 4.0 13.6 41.3 729
Olgeurumil 23.6 10.7 30.0 77.6
Suwon 292 4.1 12.7 39.0 77.3
Woorimill 293 9.6 32.8 771
SW97105 3.6 12.8 443 71.8
Geurumil 259 13.5 34.3 72.4
SW97110 35 13.3 33.8 732
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Table 6. Mixing properties of wheat flours of normal and waxy.
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6.5 ml water addition rate’

7.0 ml water addition rate’

Variety or

lines Mixing time Peak height  Stability Mixing height ~ Mixing time Peak height  Stability Mixing height
(min) MU) (min) after 7 min. (MU) (min) MU) (min) after 7 min. (MU)
Keumgang 33 6.9 24 5.6 4.3 6.2 2.0 53
SW97134 24 7.7 2.8 6.0 2.5 7.3 2.4 5.6
Olgeurumil 3.0 5.1 3.0 42 33 49 2.5 4.1
Suwon 292 23 7.1 23 52 2.4 6.4 22 4.7
Woorimill 4.6 4.1 3.2 3.8 5.7 3.8 2.7 3.7
SW97105 3.0 7.3 3.8 6.2 3.5 6.7 3.7 5.3
Geurumil 2.0 6.2 1.5 4.4 2.2 5.7 1.3 4.0
SW97110 2.0 6.9 2.0 4.7 22 6.4 2.0 4.6
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Fig. 3. Mixogram patterns of normal and waxy wheat flours with water addition rates.
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Table 7. Rapid viscogram properties of normal and waxy wheats.

Variety or Onset pasting Peak viscosity Temp. at peak Minimum Final viscosity Break down

breeding line temp. (°C) (RVU) viscosity (°C) viscosity (RVU) (RVU) (RvVU)
Keumgangmil 65.0 134.5 95.0 84.8 158.5 49.7
SW97134 65.8 197.5 79.4 81.3 110.5 116.2
Olgeurumil 65.0 1553 95.0 943 171.8 61.0
Suwon 292 69.0 1525 81.1 72.3 106.0 80.2
Woorimill 674 138.8 95.0 75.3 148.0 63.5
SW97105 67.4 193.3 80.3 80.4 116.9 1129
Geurumil 65.8 131.0 95.0 84.5 160.5 46.5
SW97110 65.8 168.9 81.1 73.8 101.0 95.1
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