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Comparison of structure and physicochemical properties of
commercial domestic and imported wheat starch
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Abstract This study characterized the chemical structure and physical properties of domestic commercial wheat starch
and compared them with those of imported commercial wheat starch. Three varieties of domestic commercial wheat starch
(DWS) were compared to three types of imported wheat starch (IWS). The morphology of DWS granules was spherical
with diameters 17.0-18.3 pum; the IWS granules exhibited various diameter sizes (16.6-17.7 um). The amylose content of
both DWS and IWS was between 23.2-23.8%. DWS exhibited smaller gelatinization temperature ranges and gelatinization
enthalpies compared to IWS. These results suggest that IWS-PW (plain wheat starch) is a mixture of many types of wheat
starch. In conclusion, the quality of domestic wheat flour and imported wheat flour was related to gluten content as well

as to the starch properties.
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Fig. 1. Light micrographs of granules of wheat starches. (A) IWS-HW; hard wheat starch, (B) IWS-PW; plain wheat starch, (C) IWS-SW;
soft wheat starch, (D) DWS-H; domestic wheat starch-Haepyo, (E) DWS-N; domestic wheat starch-Nonghyup, (F) DWS-CJ; domestic wheat

starch-Beksul.
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Fig. 1. Continued
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Table 1. Average particle size of wheat starches

Table 2. Apparent amylose contents of wheat starches

Wheat starch" Average particle size (um)? Wheat starch” Amylose content (%)?
IWS-HW 16.6+0.10% IWS-HW 23.6+0.41°
IWS-PW 17.7+0.01° IWS-PW 23.24+0.25°
IWS-SW 16.7+0.19* IWS-SW 23.2+0.85*
DWS-H 18.3+0.06¢ DWS-H 23.8+0.56°
DWS-CJ 17.0£0.23 DWS-CIJ 23.4+0.46"
DWS-N 17.1£0.09° DWS-N 23.7+0.48°

YIWS-HW: hard wheat starch, IWS-PW; plain wheat starch, IWS-SW;
soft wheat starch, DWS-H; domestic wheat starch-Haepyo, DWS-N;
domestic wheat starch-Nonghyup, DWS-CJ; domestic wheat starch-
Beksul.

JThe values with different superscripts within a column are
significantly different by Duncan’s multiple range test (p<0.05).

Fo uHE Aoz 2 5 Ak
o (o]
v =
B AT AR S8 FPLN Beld AR
sk olBA BHe FABAL 7 AR Aele] 22 54
g MaRy sk SABH £ Aol ohumx e
2B2238%2 AP e AR dxel FeE A g
AYRFOR ofFold qIgloth, BHLESE FALES] Aol
Y ARl Sl Aol sl WA EEH] Yol FUY

==
O

o Sepuol vial B THo] Bol olFeld Ue Ao u3)

YIWS-HW: hard wheat starch, IWS-PW; plain wheat starch, IWS-SW;
soft wheat starch, DWS-H; domestic wheat starch-Haepyo, DWS-N;
domestic wheat starch-Nonghyup, DWS-CJ; domestic wheat starch-
Beksul.

PThe values with different superscripts within a column are
significantly different by Duncan’s multiple range test (p<0.05).
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Table 3. Gelatinization parameters of wheat starches
Wheat starch " T, (°Cy* 7,(°C) T.(°C) T-T, (°C) AH (J/g)

IWS-HW 60.0+£0.08™ 66.6+0.01° 75.1£0.02° 15.0+0.07 6.43+0.25°
IWS-PW 59.8+0.03° 66.4+0.07™ 76.4+0.08° 16.7+0.11° 7.42+0.21°
IWS-SW 60.1+0.23" 65.7+0.01° 76.3+0.40° 16.2+0.19 7.68+0.07
DWS-H 60.5+0.22° 66.2+0.11° 75.0+£0.23° 14.5+0.01° 6.71£0.06°
DWS-CJ 60.5+0.26° 66.5+0.26° 74.5+0.23* 14.0+0.07* 6.30+0.09*
DWS-N 61.2+0.03¢ 66.3+0.08" 75.3+0.17° 14.1£0.15® 6.53+0.05*

DIWS-HW: hard wheat starch, TWS-PW; plain wheat starch, TWS-SW; soft wheat starch, DWS-H; domestic wheat starch-Haepyo, DWS-N;
domestic wheat starch-Nonghyup, DWS-CJ; domestic wheat starch-Beksul.
IThe values with different superscripts within a column are significantly different by Duncan’s multiple range test (p<0.05).

Table 4. Branched chain length distributions of wheat starches

Distribution (%)
Wheat starch”
DP 6-12 DP 13-24 DP 25-36 DP>37
IWS-HW 24.2 50.6 20.4 4.84
IWS-PW 239 519 19.3 5.05
IWS-SW 24.5 50.3 20.1 5.08
DWS-H 232 51.2 20.7 494
DWS-CJ 233 50.4 20.9 5.37
DWS-N 23.6 50.9 20.3 5.14

DIWS-HW: hard wheat starch, TWS-PW; plain wheat starch, TWS-SW; soft wheat starch, DWS-H; domestic wheat starch-Haepyo, DWS-N;
domestic wheat starch-Nonghyup, DWS-CJ; domestic wheat starch-Beksul.
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Fig. 2. Pasting properties of wheat starches measured with a rapid visco analyzer. IWS-HW; hard wheat starch, IWS-PW; plain wheat
starch, IWS-SW; soft wheat starch, DWS-H; domestic wheat starch-Haepyo, DWS-N; domestic wheat starch-Nonghyup, DWS-CJ; domestic

wheat starch-Beksul.
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