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Abstract

Replacement of wheat flour by 10, 20, 30, 40, 50% normal(non-waxy) and waxy sorghum flour was
tested for effects on sponge cake-making properties. Total dietary fiber contents of normal and waxy
sorghums were 10.25 and 9.87%, respectively, while that of weak flour was 2.23%. Water retention
capacity and alkaline water retention capacity value generally increased with addition of normal and
waxy sorghum flour, whereas peak, minimum and final viscosities decreased. Mixing time and mixing
height of Mixograph decreased with addition of sorghum flour. Increasing proportions of normal sor-
ghum flour significantly decreased the loaf volume. Increasing proportions of normal and waxy sorghum
flours resulted in significantly decreased loaf’ volume. However, significant ditferences in cake volume
were observed between the control cake and cake containing more than 10% sorghum flour, with the
normal and waxy sorghum flour showing slightly better scores in organoleptical preference. Lightness
of cake crust increased with addition of sorghum flour, while lightness of cake crumb decreased as the
amount of sorghum flours increased. Textural measurements of crumb decreased as the amount of sor-
ghum flours increased. Textural measurements of crumb firmness showed that the cake containing waxy
sorghum flour hardened slow during 6-day storage at 25°C than cake containing normal sorghum flour.
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H, Neucere®} Sumrell(1980)y2 57 = E&52 & Co. KG, Staufen, Germany)2 5-2|5te] Alg-3519c},
2ol gako]l 2.34-6.01%%A sucrose §HaFo] # A 5(100 g)9] Y=ZA-2 sieve shaker(Rotap RX-

A 84 o] 68.7~82.7%EH W3l uh gl 29, WS. Tyler, USAYPIA 1A7F B3t 2lgket & &
., o] g ¢ AYAHHAE o H43 FRY S SAsYY. 2okge o
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A& sdstr] st Aol dfe HAHE F7hst
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(1993)0l] 2jsf 4skAl=A] wheat branoll T3] B Fotith &, FE S drEaxy, 2R
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37 o]3 Hipsley(19537F #-3-0& “dietary fiber &t SHeke soxhlet =549, 23|E ke A43)5h,
|8 AR Y. L T Burkiti(1971)3 Trowell A 32 micro-Kjeldahl method® 274 3153
(1972)0h <& Hvk, I8, G 5o s ), F2]o]d S (total dietary fiber, TDF)] SHFe
o)) AHAZE WHE AL Addol BiEH Prosky et al(1985)2] #W®lol we} dietary fiber
A ool thgk A Al Al H7F T o7 #of assay kit(Sigma Chemical Co., St. Louis, USA)E

oA 43 =) tH(Dreher, 1983; Collins, 1981, 1981; ALEsle]  EA3}9ith. Alkaline water retention
CollinsS} Post, 1981; Collins et al, 1982). capacity(AWRC)Y= AACC #(2000)1 walx] A
Nyman ef al(1984y& ¥, o9, B, & 55 ool AlE 1.000 g2 AFetd ¥ & 0.1 N
W o] Ao S SRS ZAVEE Joa] R sodium bicarbonate £ SmL2 A 7}sl voltex
o] oG ke TAF WElA 2.5-~9.0%FA shakerZ WHHF TR, 1000 x gollA] 1587 dA18
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& pentosan(arabinose, xylose) ~2%] 3. uronic acid e A AEFH o) BEeE gAE T A
7b 4 SME 29 11-13% sk okal B B9 33EA4L Rapid Visco Analyser(RVA,
stgdom olg} 72 AbAe Woolard et al.(1977)% Model 3d, Newport Scientific, Narrabeen, N.S.W.,
L IR =4 Australia)g ©|&3ta] A& 350gS FHHE test
B3] Aoldedel A Hul wE bakery canistero] ¥ ZF9 25.0 mLE H7isle] ek
products?ll th3 At F3] AFHoR FIHHUY & e 3 25°ColA 95°C7FA] Z2elaL T 50°C
=, ol FFFY 54 AT Furt FopA 7hA 5°C/min®] £=2 7FE 9 WZAlA initial
A A7 AZoRE 5 B5A ENo] 7AE pasting temperature, 3L (peak viscosity), A
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Table 1. Sponge cake formula and ingredient specifications

Ingredients Amount % (flour basis)
Flour (sifted) 100
Sugar (fine-granulated) 100
Fresh whole eggs (with shell) 100
Distilled water 40

27| 7|12 e PIATIE dEe] Balide STt
A7 AFS FHE A4 &7] st 53¢ &
Z ZE3t9] mixing bowls 40°CE FAA17]& hot
mixing methodE A}-&3}S th(Nagao er al, 1976;
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Fig. 1. Changes in particle size distribution of wheat and
sorghum flours.
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Table 2. Proximate composition of tested flour samples

Moisture Ash Protein Fat TDFV
(%) %) () (%) (%)
Weak flour 13.642  040° 939 1.51° 223
Normal sorghum 10.21° 1.05*  9.59° 2.80° 10.25°
Waxy sorghum 1044° 075> 873" 215> 987

Flours

DTotal dietary fiber.
Means in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).
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Table 3. Change in wheat retention capacity(WRC) and
alkaline water retention capacity(AWRC) of wheat and
sorghum flour blends

Flours Blend(%) WRC(%)  AWRC(%)
Weak flour 7037 45.6¢
Normal 10 70.8" 46.6°
sorghum 20 72.7¢ 481"
30 75.1¢ 49.8°
40 83.7% 53.0°¢
50 90.7° 55.3¢
Waxy 10 733 49.4°
sorghum 20 75.6F 51.8°
30 78.7% 54.7°
40 87.5% 58.2b
50 98.2 62.2°

"Means in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).
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Table 4. Change in Rapid Visco-Analyser(RVA) pasting characteristics of wheat and sorghum flour blends

Flours Blend(%) Initial pasting temp. (°C) Peak viscosity (RVU) Minimum viscosity (RVU) Final viscosity (RVU)

Weak flour 72.320
Normal 10 67.8%
sorghum 20 72.8°
30 74.2*
40 74.1°
50 73.8"
Waxy 10 69.0°
sorghum 20 68.4°
30 68.9°
40 68.4°
50 72.5%

114.5® 81.0° 165.0°
1075 78.5% 155.0°
121.5° 73.0% 154.5°
102,50t 66.5% 143.5°
92.0%f 61.5¢ 139.5°
89.0%% 61.0° 138.5°
112.5%¢ 75.0° 143 .5¢
103,50 68.5% 139.0°
97,5t 62.5 129.5¢
87.0% 59.0" 126.0%
84.0¢ 5757 119.0°

UMeans in a column sharing a common superscript letter(s) are not significantly different (p>0.05).
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Table 5. Changes in Mixograph characteristics of wheat
and sorghum flour blends

Flours Blend (%) Peak time (min) Peak height (cm)

Weak flour 3.00 4.6
Normal 10 242 42
sorghum 20 220 4.1
30 2.00 3.6
40 - -
50 - -
Waxy 10 1.40 44
sorghum 20 1.30 40
30 - -
40 - -
50 - -

"Means in a column sharing a common superscript letter(s) are
not significantly ditferent (p>0.05).

Table 6. Changes in pH and specific gravity of sponge
cake batter in wheat and sorghum flour blends

Flours  Blend (%) pH Sp. gravity (g/mL)

Weak tlour 74420 0.522%

10 7.26° 0.628

Notmal 20 7.14¢ 0.726"

orma 30 7.07 0.779°
sorghum

40 7.12° 0.815°

50 7.06% 0.903

10 7417 0.649'

W 20 7.27° 0.654"

axy 30 7.13¢ 0.752°
sorghum

40 6.99* 0.719¢

50 7.09° 0.805¢

"Means in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).

Uniformity indexi= 2&2] Allo] HL2E of= &
T Ag-He] deAE E‘C A}, F75 UM
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Table 7. Changes in sponge cake properties prepared
with wheat and sorghum flour blends

Blend  Volume

Flours Weight ~ Sp. loaf volume

(%) (cc) (g) (cclg)
Weak flour 10107 282° 3.58°
Normal 10 785¢ 288° 2.73¢
sorghum 20 740% 287 2.58%
30 680% 288 2.36%
40 670% 2882 233¢
50 625° 287 2.18°
Waxy 10 860° 285b 3.02¢
sorghum 20 800" 286 2.80™
30 740 285b 2.60%
40 640°° 286 2.24<
50 580 287% 2.02°

YMeans in a column sharing a common superscript letter(s) are
not significantly ditferent (p>0.05).
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crumb color®] L ZH& w45, A3 ridto] B5F
wR ) stew), 471ee] 2ol w2
A5k crust color?] L k3= whilo] A4S B
. Crumb¥] a 3& F7Fke 938 B9, b &
7ol ugl felHel Zole Ao} dF
A% wolA Ak
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Table 8. Changes in volume, symmetry and uniformity
index of sponge cakes prepared with wheat and sorghum
flour blends

Blend Volume Symmetry Uniformity

Flours (%) index index index
Weak flour 1630°7  -0.53° -0.13%
Normal 10 14.85%® 0.30 -0.10%
sorghum 20 14.15% 0.95° 0.01%¢

30 13.50%  0.90% 0.40°
40 12704 0.80% -0.20%
50 11459 0.40° -0.10%
Waxy 10 1425  0.01% 0.01%¢
sorghum 20 13.65%  -0.15% -0.35¢
30 13.15%  0.65® 0.15%
40 13.60* 0.95° 0.25%
50 12.60c*  0.60° -0.200

PMeans in a column sharing a common superscript letter(s) are
not significantly different (p>0.05).

rk

S

Mg & Het
o) =

A BEE W7HE 2R AY
T e Table 99 2Tk HAAAR] 7%

A ZARRE ] mEA tha Aol A
F, AFE 10% A7RES HEETS Fo04
Zpol& oA rgtont, 20% M7k Al vrE R e}
frelAl zol7h ATk 53] w4, g Aot
A 17, 24, g g gt el wERe 3t
3 =EA AL deHTRe} frelFel ot 2
7 FEe et 84 71EEsh 2o
A2 WG] fredel oF Adal Aow A
Zhee}, 5530 Ao A7 ool AEA] A e
elgo] MAHE A7 AU o] ARES

Wl oHe wo

A= P~
T
=N

N

A= T Uy B ()

L

Table 9. Changes in erust and crumb color of sponge cakes prepared with wheat and sorghum flour blends

Flours Blend Crust color Crumb color
(%) L a b L a b
Weak flour 52.3M 17.4° 33.7° 80.9* 3.59° 17.0°
Normal 10 56.6% 15.7° 34.4° 68.7° 4.75¢ 15.0°
sorghum 20 58.2% 14.0¢ 32.8° 66.8° 6.01% 15.6¢
30 60.8° 13.0° 31.6% 64.4° 6.5 16.0°
40 60.0° 12.5¢ 30.6 61.5° 5.90° 16.0
50 5981 12.2¢ 29.1 59.7¢ 3.58° 14.6°
Waxy 10 57.0% 15.7° 340 71.4° 1.20 18.8°
sorghum 20 55.8° 157> 32.7¢ 67.1¢ 3.37° 17.4°
30 58.3° 14.1¢ 32.0¢ 64.74 4.82¢ 18.1°
40 56.4% 14.8° 31.4° 60.3° 6.02% 16.9°
50 57.3%d 13.8¢ 29.7¢ 57.5" 6.83 16.9¢

"Means in a column sharing a common superscript letter(s) are not significantly different (p>0.05).
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Fig. 2. Changes in hardness of sponge cakes prepared with wheat and sorghum flour blends during 6 day storage at

25°C.
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Table 10. Sensory characteristics of sponge cakes prepared with wheat and sorghum flour blends

Blend Color .. . . Overall
Flours (%) Txtermal perm— Grain Texture Flavor Taste acceptability

Weak flour 6.17%" 797 627" 6.57° 5.83% 6.79* 7.28°
Normal 10 6.87° 6.67° 6.33* 627" 6.67° 6.73° 7.03%
sorghum 20 6.13%¢ 5.60% 5.80° 6.20" 6.07ab 6.00°* 6.23"
30 5.53% 5.40° 6.13" 5.80% 5.47° 5.20° 5.97%

40 547 5.33¢ 6.00° 6.00° 5.07° 533¢ 5.53%

50 547 5.47¢ 547 5.60% 5.20° 5.13¢ 527

Waxy 10 6.53% 5.80" 5.53" 5.87% 6.20% 6.47° 6.00%
sorghum 20 7.00° 6.47> 6.33° 6.07" 6.07" 6.18" 6.83%
30 6.93° 5.870 6.07° 5.87% 5.87% 6.20™ 6.17°

40 6.47% 5.47¢ 6.00° 5.27% 527° 5.60% 5.87%

50 5.20¢ 5.27¢ 527 5.13° 5.67% 5.30° 5.63%

"Means in a column sharing a common superscript letter(s) are not significantly different (p>0.05).
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