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Studies on the fat-binding properties of wheat flour (1)

Tomomi TSUTSUI

Fat binding capacity and baking quality were investigated using the flour of western

white (WW)wheat. Gluten from WW wheat bound more trigly‘cerides in soybean oil and rape

seed oil than in the other oils. Cookies baked using shorteninf oil, palm oil and hydrogenated

fish oil possessed higher W(width) /T (thickness)value. W /T
correlated to fat binding capacity of WW gluten.
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W/T VALUE

Table 1

Relative DPH-FI value of WW gluten.

Variety of lipid

Relative
DPH-FI value

Soybean oil

Hydrogenated fish oil (mp 307C)
Shortening oil

Rapeseed oil

Palm oil

Hydrogenated fish oil (mp 43C)
Hydrogenated rapeseed oil (mp 367C)

0.610
0.288
0.406
0.521
0.282
0.219
0.359
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Fig.1 RELATIVE DPH-FI VALUE

Relationship between relative DPH—FI value and

iodine value of lipid. (WW gluten)
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Table 2 Fatty acid composition of original lipid.

Variety of Soybean Hydrogenated Shortening Rapeseed Palm  Hydrogenated Hydrogenated

lipid oil fish oil oil oil oil fish oil rapeseed oil

Fatty

acid (%)

composition (mp 30C) (mp 43TC) (mp 36C)
C 80 - . 0.4 — — — 0.4 —
C 100 — 0.2 — — — 0.1 0.1
Cizo — 0.7 0.2 — 0.3 0.7 0.5
Ciao — 6.5 — — 1.2 5.7 0.3
Ciso - 0.6 — - — 0.4 —
Ciso 11.0 15.0 10.9 4.7 43.4 18.2 5.4
Cis 0.1 7.8 0.3 0.3 0.3 6.4 0.3
Ciz:o 0.1 1.4 0.1 — 0.1 1.1 —
Cim — 1.3 0.1 — — 0.8 —
Ciso 4.1 3.1 5.1 1.8 4.6 11.0 13.3
Cisa 24.5 17.4 22.0 53.2 39.8 15.0 72.2
Cis:z 52.0 4.0 51.9 17.9 9.6 1.0 1.8
C20:0+18:3 7.4 0.9 9.1 8.4 0.6 5.5 0.7
Ca:1 0.2 10.4 0.3 1.5 0.1 10.0 —
Ca0:2 — 5.5 — — — 4.1 —
Cao:3 - 3.1 — — — 1.5 —
Cao 0.5 0.8 — 11.3 — 8.6 2.4
Ca — 8.1 — — — 7.3 0.7
Caz — 4.6 — — — 3.6 —
Ca:s - 3.6 — — — 2.2 —
Cau - 1.4 — 0.9 — 0.7 —
Others 0.1 3.2 — — 0.7 2.3

Table 3 Fatty acid composition of bound lipid. (WW gluten)

Variety of  Soybean Hydrogenated Shortening Rapeseed Palm  Hydrogenated Hydrogenated

lipid oil fish oil oil oil oil fish oil rapeseed oil

Fatty

acid (%)

composition (mp 30C) (mp 43C) (mp 36C)
C 8o - - — - —
Coo — - — — 0.65
Ciz2i0 — 8.15 0.41 — 1.37 7.48
Ciso — 0.61 — — 0.34 0.80
Ciso - - - - -
Ciso 13.66 27.18 20.97 19.64 39.84 31.81 12.22
Cis 0.64 9.08 1.86 1.68 2.46 7.24
Ciro 1.05 0.53 — —
Cm — 1.15 1.74 — — 1.07 —
Ciso 10.35 5.76 6.60 6.11 9.35 16.00 10.07
Cisa 15.61 23.48 22.59 49.42 39.63 16.45 71.31
Cis: 37.84 3.14 41.44 14.58 7.01 2.27 5.75
C20:0+18:3 3.65 10.39 4.06 6.95 4.97
Ca0:1 8.25 3.90 1.62 7.67 —
C20:2 — — - — —
Coi3 — - — — —
Cazo 8.96 — —
Caza — 6.62 — — — 4.21
Cz:2 — — — — —
Coas — — — — —
Czn — — — —
Others — —




Table 4 Relative fatty acid composition of bound lipid. (WW gluten)

Variety of  Soybean Hydrogenated Shortening Rapeseed Palm  Hydrogenated Hydrogenated
lipid oil fish oil oil oil oil fish oil rapeseed oil

Fatty

acid

composition (mp 307C) (mp 43TC) (mp 36C)
C g0 — — — — — — —
Cioo — - — — — — 0.23
Chzio — 2.35 0.17 — 0.39 1.64 —
Ciao — 0.18 — — 0.10 0.18 —
Cisio - - — — — — —
Cis0 8.33 7.83 8.51 10.23 11.23 6.97 4.39
Cien 0.39 2.09 0.76 0.88 0.69 1.59
Ciro 0.64 — — — — 0.23 —
Cim - 0.31 0.71 — — — —
Cigo 6.31 4.61 1.36 3.18 2.64 3.50 3.62
Cisi 9.52 4.74 9.17 25.75 11.18 3.60 25.60
Cis:z 23.08 0.65 16.82 7.60 1.98 0.50 2.06
C20:0+18:3 2.23 1.43 1.65 3.62 — 1.09 —
C a2 5.03 2.21 — 0.84 — 1.68 —
Ca: - - — - — - -
C20:3 — — — — - - —
Cao 5.47 — — — — — —
C2: — 1.21 — — — 0.92 —
Cozz — — — — — - -
Cae:3 — — - - - - -
Can — — — - — - -
Others — — — - — -
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Table 5 W/T value of baked cookies

Variety of Width (W) of Thickness (T)

lipid Cookies (mm) of cookie (mm) w/T
Palm oil 76.1 10.2 7.46
Rapeseed oil 70.4 14.8 4.76
Soybean oil 72.3 14.5 4.99
oy drogerated fish 76.0 10.8 7.04
Shortening oil 76.5 9.8 7.81
oo dropenaed fish 7.3 1.1 6.69
Hydrogenated
rapeseed oil 74.4 11.1 6.70
(mp 36TC)

Fig.2 Cookies baked from WW flours

(A) shortening oil, (B) hydrogenated fish oil (mp 43C)

(C) soybean oil, (D) rapeseed oil, (E) hydrogenated rapeseed oil,
(F) palm oil, (G) hydrogenated fish oil (mp 30C)

Y=-6.26X+8.89
(r=-0.74, n=7, p<0.05)
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Fig.3

Relationship between relative DPH—FI value and
W/T value.

(1) soybean oil (2) hydrogenated fish oil (mp 30C)
(3) shortening oil (4) rapeseed oil (5) palm oil

(6) hydrogenated fish oil (mp 43C) (7) hydrogena-
ted rapeseed oil (mp 36T )
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