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Physicochemical Properties and the Product Potentiality of Soft Wheats

Eun Young Lim, Hak-Gil Chang, and Young-Seo Park*
Department of Food Science and Biotechnology, Kyungwon University

Abstract The physicochemical properties and mixograph characteristics of soft white winter (SWW) and club wheat, as
well as their product potentiality, were investigated. There were no significant differences between the SWW wheat and
club wheat regarding their Single Kermnel Characterization System (SKCS) properties. The straight-grade flour yield, break
flour yield, ash content, and milling score of the SWW wheat were similar to those of the club wheat, and the straight-
grade flour yield had a significant positive correlation to the break flour yield (r=0.805**). The Rapid Visco-Analyzer
(RVA) peak viscosity and swelling volume of the SWW wheat flour were very similar to those of the club wheat flour,
and there was a significant positive correlation between the RVA peak viscosity and the swelling volume (r=0.662%*).
The average mixograph absorption of the SWW wheat was higher than that of the club wheat. The club wheat resulted
in a higher cookie diameter than the SWW wheat, but the difference was not significant. The sponge cake volume using
the SWW wheat flour was higher than that with the club wheat flour. In addition, there was a significant correlation
between the cookie diameter and the sponge cake volume (r=0.745**).
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Table 1. Sugar-snap cookie formula

Ingredients % (flour basis)
Flour, 14% moisture basis 100
" Sugar, only throughs 600 pm-opening sieve 60
Shortening, hydrogenated 30
Nonfat dry milk, throughs 589 pum-opening sieve 3
Sodium bicarbonate 1.0
Emulsifier 0.24
Sodium bicarbonate (in solution A) 1.0
Ammonium chloride (NH,Cl) (in solution B) 0.68
Sodium chloride (NaCl) (in solution B) 0.26
Deionized water 26
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Table 2. Varietal differences of test weight, near-infrared reflectance (NIR) hardness and Single Kernel Characterization System (SKCS)

Single Kernel Characterization System"

Class and variety Test weight (Ibs/bu)  NIR hardness value
Kernel hardness value  Kernel weight (mg) Kernel size (mm)
Soft white winter
Basin 63.0 +0.49°% 19.5 +2.12% 38.0£2.19° 38.1+021* 26+0.07°
Albion 62,6 +0.14" 15.0+ 1.41° 40.0 £3.96° 41.5+5.59% 2.7+0.28
Eltan 61.9 £0.35® 17.5+0.71% 19.8 £4.24° 38.3 £4.45% 24+0.28
Rod 61.6+0.28" 28.0+1.41% 40.6 £0.14° 4234021 28+0.07°
Cashup 62.8 +0.49® 23.0+1.414 37.9£0.14° 40.6 £ 1.13% 2.7+£0.07%
Daws 62.6+0.85% 30.5+0.71° 36.9 £3.46° 449+2.12° 29+0.14°
Mean 624 223 355 41.0 2.7
Club
Hiller 61.0+2.19* 21.0 +4.24* 29.0+£297° 38.8 +£0.00® 2.6+0.01°
Coda 63.9+0.78 27.5+£0.71% 49.4 +2.05¢ 39.7 +1.84% 2.6+0.28
Moro 61.9+2.12® 29.5+3.54° 31.1£1.06° 36.1 £3.25° 2.5+£042°
Rely 63.5%0.64° 26.5+2.12% 37.7+£0.78° 43.1 +0.64% 2.7+£021°
Paha 62.1+£0.28" 28.5+2.12° 38.2+1.98° 37.1+£0.07* 2.5+0.07°
Temple 63.6 +0.64° 29.5+2.12° 41.6 £0.99° 43.0 +1.34> 2.7+0.07°
Mean 62.7 271 37.8 39.6 2.6

9300 kernels are individually analyzed using a Single Kernel Characterization System (SKCS). The mean and standard deviation from the 300

kernel samples are reported.

IMean with the same superscript in a column are not significantly different (p <0.05).
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Table 3. Milling properties of the wheat varieties

Straight-grade Break flour Flour” -
Cultivars ﬂo%rhy?’erﬁi yield ash Milling
(%) (%) (%)
.Soft white winter
Basin  68.9+2902 51.8+2.12*° 03+£001° 87.8+2.76®
Albion 68.8+0.71° 50.6+001° 03£004° 87.01041°
Eltan 694+127% 5334293 04+0.05° 8631148
Rod 716+ 1.060 53.5+049° 04+002° 900049
Cashup 69.2+0.49° 51.7£0.57*° 04+ 0.01® 869 +1.56®
Daws 69.7+1.06° 5144035 04+001® 879+177®
Mean 69.6 52.1 0.37 87.7
Club
Hiller 71.0+3.18 543+431° 04+005% 883+092®
Coda 698+064*° 506+0.71° 04+001™ 858+0.07
Moro  709+141° 53.5+3.32° 0.4+0.05 869+134®
Rely 69.9+049" 527+1.63* 04+001° 872+1.48
Paha 719+0.78 55.5+0.78 04+0.01" 862+141°
Temple 69.7+0.42° 509+0.64° 04+ 0.03®° 87.0+1.20®
Mean 70.5 52.9 0.40 86.9

DPercentage by weight, corrected to 14% moisture basis.
YMean with the same superscript in a column are not significantly
different (p <0.05).

Table 4. Protein content of the wheat and flours

Cultivars Whgat” quml)
protein (%) protein (%)
Soft white winter
Basin 11.4+0.07% 10.1+0.14¢
Albion 10.2+0.21% 8.9+0.07°
Eltan 9.2 +0.49* 7.6+0.01°
Rod 83 +0.01° 7.5+0.14°
Cashup 10.5 +0.57% 9.4 +0.42
Daws 10.4 +0.49% 9.1+£0.35°
Mean 10.0 8.8
Club
Hiller 83+1.63° 6.7 +£0.85°
Coda 9.2 +£0.28% 7.6+0.21°
Moro 8.8+0.07° 7.5+0.21°
Rely 8.8+0.01% 72+0.28%
Paha 8.5+£0.49° 7.0£0.14*
Temple 9.4 +0.35™ 7.8%0.14%
Mean 8.8 8.6

YPercentage by weight, corrected to 12% moisture basis.
ZPercentage by weight, corrected to 14% moisture basis.

ﬂ)Mean with the same superscript in a column are not significantly
different (p <0.05).
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Table 5. Flour swelling volume and Rapid Visco Analyzer (RVA)
peak viscosity of the wheat flours

. Flour swellin RVA peak viscosi
Cultivars volume (mL/g) P x12) Y
Soft white winter
Basin 21.0 +1.48Y 160.0 +£28.28**
Albion 22.1 £1.06° 150.5 + 4.95%°
Eltan 28.0+0.01° 221.0+0.01¢
Rod 22.8+1.06% 144.5 +3.54%®
Cashup 22.6 £0.64* 167.0 £25.46%
Daws 21.7+1.27 185.0+26.87°
Mean 23.0 171.3
Club
Hiller 232 +0.49® 128.0 + 18.38°
Coda 22.7+£049° 172.0 £ 11.31%
Moro 243 +£0.78® 173.5+7.78%
Rely 26.0 +3.82> 254.5+6.36¢
Paha 232+021%® 127.5+3.54*
Temple 22.2+049* 166.0 + 5.66™
Mean 23.6 170.3

- YMean with the same superscript in a column are not significantly
different (p <0.05).
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Fig. 3. Relationship between Rapid Visco Analyzer (RVA) peak

viscosity and swelling volume determined in 12 wheat varieties.
@; soft white winter wheat, O; club wheat.
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Table 6. Mixograph properties of the wheat flours

. Mixograph" Mixograph
Class and variety absorp?ig rf %) tysz P
Soft white winter
Basin 53.6 +£0.28%) 2M
Albion 52.5+0.57° 2M-2L
Eltan 53.7+0.85° 6L-3L
Rod 51.7+£0.28° 2L
Cashup 53.0+0.92° 2M-3L
Daws 52.8+0.28° 4L-1L
Mean 529
Club
Hiller 51.241.84° 1L-3L
Coda 502+0.71° 2L
Moro 50.1 +£0.78° 2M-3L
Rely 495+1.13° 2L
Paha 44.8 +£6.79° 1L-2L
Temple 50.0 £0.28° 1L-2L
Mean 49.3

DPercentage by weight, corrected to 14% moisture basis.
PMean with the same superscript in a column are not significantly
different (p < 0.05).
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Fo| 7% ukse] s FFelo] YA F7) bakingrl HFA
o] AN T Tt 77t TEAZTH23). WEHA Finneys(24)
L sugar-snap FI] HHEE B2 A7 Ulo) HiSe] €Y & %
= g stoiol At HHlh

[

F7| ¥ AWK Ao|39 M=SY

F7] Az A L AL 77 2218 AAske Fad
8471 "), guty oz oA Fefo] B HAJo] v Wit
F7t L F7) spread factors ZHAl HH AolZe] ol ¥
|7} F7FATH25).

B Ao FAIR A8 sugarsnap F719 A7H I top
grain score B ~HX] Ho]z9] Fx9} Aol scoreE BW Table
77 2ot F7) AAE BA club Do) 93-96cm@ T 9.5cm),
SWW o] 8893 cm@ET 9.1 cm)ZA club Ho] SWW Hel v
3l HaF 04ct B oY fol8Q Aol A ottt F
7] top grain score™ club Lo] HF 7224 SWW =] 6.7
vl & Z20E Hop 7] AZHAYL club Lo] SWW LH
o 3 Ao 2 AZEV FAAEA 482 USlth

FH, 2#HR] Aolze] R}t Aol scoreE B HEIE
SWW o] HF 1,231 ce, club Ho] 1,275 ccEA SWW Zo] 44
c A% o} Flo]l= scores 2318 club o] TS AFS B
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Table 7. Cookie and sponge cake-making characteristics of the o 9r
wheat flours 5
c 8 Fr @)
Cookie Sponge cake o
Class and - = > s 7 F
variety =~ Diameter  Top grain Volume Cake s
(cm) score (cc) score cogt
[e]
Soft white winter - y = 1_.93x1—2 ‘1.1 .0
Basin = 9.1%0.18% 60+001* 1218+17.77"63.0+ 1.41° x5rF r=0.7
Albion  9.0+0.14* 65+0.71° 1225+7.1® 705+0.71® S 4 1 1 1 1 '
Eltan 93+023% 70+141* 1,310+14.1° 76.0 £0.01¢ 8.5 8.8 9.1 9.4 9.7 10
Rod 93+0.04% 75+071° 1,230+7.1® 72.0+0.01> Cookie diameter (cm)
+0.21° +0.01° +28.3 68.5+2.12° .
Cashup z;:g?; ;g:ggia i’?gg;;: ; ,6/? (5) _'é gabc Fig. 5. Relationship between cookie diameter and cookie top
Daws e T e o grain score determined in 12 wheat varieties. @; soft white winter
Mean 9.1 6.7 1,231 71.0 wheat, O; club wheat.
Club
Hiller 95+0.04° 801001° 1,243+3.5% 73.0+1.41%* 12 ¢ A)
Coda 93+0.11% 6.0+141° 1,283 £24.8%73.5+0.71%% ) C 0.02x +29.5
Moro  9.6+0.18 7.5+071° 1280+21.2% 74.5+0.71% 20T YT ;09. :
Rely 95+0.02° 7.5+0.71° 1,283 £24.8% 74.0+0.01°F = 10} )
Paha 95+0.03° 7.0+141° 1290+7.1° 765+0.71 2
Temple 9.5+0.01° 7.0+001*° 1,268+31.8"73.0+ 141" = 9T
Mean 9.5 72 1,275 74.1 2 s | ® O
DA visual evaluation score describing the top grain of the sugar snap =
cookie. Range of 0 to 10, with 10 being the best. ' . L L )
DAdditive score of texture, volume, external factors and crumb grain. 1150 1200 1250 1300 1350
The standard flour produces a cake with a score equal to 80.
IMean with the same superscript in a column are not significantly " rm
different (p < 0.05). | ®
310 o y =-0.02x + 33.4
E 9 k r=0.713
£ 99 r % 8 F
~ y =-0.19x +11.07 s
5 95 r=0.763"" A
c >
] o 6 |
€ 91 | (e
.(2 5 1 ' i [}
; 87 k ® 1150 1200 1250 1300 1350
§ Sponge cake volume (cc)
O 8.3 1 L L L ] J . . .
Fig. 6. Relationship among sponge cake volume, wheat
7 8 9 10 11 12 13 & oD & opong Vo ume, wiea

Wheat protein (%)

Fig. 4. Relationship between cookie diameter and wheat protein

determined in 12 wheat varieties. @; soft white winter wheat, O;
club wheat.

Ak o9} e Az mjFe] Hol SWW U club Fo| sugar-
snap 7]} 28R AolA A o} 2 Folr} AA] FEE
¢ 4 Sl

9 e @A ¥, F7] I3 ¢ F7) top grain score?}
o] FAE BY Fig 49} 50 B wlel o] @ Eale] v
A S 77 AR e 2= B9 A r=-0763*)°] U
oo, #J| A3 FI) top grain score?} L9 Ho| A
@=0.712*%°] SISt Wby A FAe G FgFe 771 3
Az} F7)9] FAL A F93 AY9E & F AT14).

237 Aol=Y Fyj9 I F4 9 driee] oA gt
= 47 r=—0609* D r=-0.713%*¢] Tx9| Ho AL B
iz gako} Sk wElA Rujrt ZAEHe AL B 5 A
Aok T, FAARY F7)9} 2WA] Aol FAT| AA

protein(A) and flour protein(B) determined in 12 wheat
cultivars. @; soft white winter wheat, O; club wheat.

Table 8. Correlation coefficient between sponge cake and cookie
characteristics determined in 12 wheat varieties

Sponge cake characteristics

Characteristics
Cake volume Cake score
Cookie diameter 0.745" 0.625°
Top grain score 0.317 0.321

* %%, Sionificant at the 5 and 1% levels probability, respectively.

£ BW Table 83 7o) F7] A7 2WA] Alolze] £ A
o= score}e] HAIE B 74 r=0.745%* 2 r=0.625*2] 3
Z9] fojidge] o] F7] Aol £& WINEIE £HA| Ao
3 PPx $2 702 A48

Abboud 5(26)¢] A7 et WA (hard red)ye FFE
3 24REe] Fgfe] wgtoy O a7 AR A
o] e, club B2 F7] AL ot A I, Fr
& 2 &3AR e ARAA} fAEATG T g v 3l
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ok 22y Yamazaki(8)9} Lee 5(14)2 U7rEe w2 ghafo)
S7Vdo2M sugar-snap F712] o] ZHAZTI H3oH, &
3] Lee 5(14)y2 LriFe] @i s 9] 23 3% ¥
2] A =-0.695**)°] otz B}

3HH, Finney 527y U7H-9) dextrinizing units(DU)7F Z7}
Fogn 29z FAolae Ryt F43] ZAHJY, LA A
o)z Az A B2 HAEE 28%NA 40%E FAHLEZA A
o]=9] Hu7} 1280ccolM 1,315ccE 7T Bg v}
ek

o (o] 4
£ =1

AAYA soft white winterSWW) L3}t club B zH2}t 65
FAARE st FHY olseHd] FAFA, AEEA, B354,
mixograph 54 L AESALE sugarsnap F7)9} 2HA] Fo]
39 AzERE S4B olF SAT AHRAE AEIA
t}. Single Kemel Characterization System(SKCS)oll 23t £-49]
Ax, 77 2 A7 SWWEH chb B9 Hae] fejde
Yot EF7HE 2poizt vlwd Zith Staight-grade flour
yield, break flour yield, 3% % @ A2HH 9 ALELLS
SWw U3} club ¥ Zhe] Ze|rb glfATh Straight-grade flour
yield®} break flour yield= 32%=9] A9 3 (r=0.805**)°] UA
t} SWW T3} club U] Rapid Visco Analyzer(RVA) HI1H=
o WARIE {93 o7t fden F57e] ol A
o} RVA A=) WAFTE w9 Ao dTH(r=0.662**)]
ALt .

Mixograph S48 SWW ol club HHT} thh ot
mixograph type2 2M ©]&t2A] YA dH9 54L& BT

Club 2¢] 7] A7} 7] top grain score= SWW LHTH
kot BAFY fode jigith 23R Aoz Fale
SWW ZHT} club Yol Etou} Aol= scores club Yo H&
Ae BAT. 77 AR 238A Aoz Ry 1x A
9] A (r=0.745**)°] U}

HAtel 2
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