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Effect of Pretreatment and Drying Methods on the Quality of Sorghum Flour and

Its Application in Pancake Production
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ABSTRACT
The objective of this

investigate pretreatment and drying methods and

research was to

their effects on sorghum flour qualities and
application in pancake. The experiment was laid
out using a 3x2 factorial completely randomized
design with 3 preparation methods ( sorghum
soaking in water for 15 minutes, steaming for 15
minutes and boiling for 4 minutes) and 2 drying
methods (tray drying and freeze drying). The results
show that the preparation methods of sorghum
affected sorghum flour on moisture, water activity,
peak viscosity, breakdown, peak time, pasting
temperature and color value (L*, a* b*). The
preparation methods affected on structure of
sorghum flour were analyzed using Scanning
Electron Microscope (SEM) at 3000X magnification.
The morphology of sorghum flour pretreated with
moisture heat was bigger than that of the control.
Pancakes made from all pretreated sorghum flours
followed by freeze drying demonstrated a higher
sensory acceptance score in terms of texture than
that of the others (p<0.05).
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Table 1 Pretreatment and drying method of

sorghum flour

Pretreatment methods Drying methods

1. Tray dried, SOTD

1. Soaked in water with a

ratio of water to sorghum
] 2. Freeze dried, SOFD
seed at 2:1 for 15 min

2. Steamed (100°C) for 15 min

1. Tray dried , STTD
2. Freeze dried, STFD
1. Tray dried , BOTD
2. Freeze dried, BOFD

3. Boiled (100°C) for 4 min

1.2 Anwiaaunmvanlainining
1.2.1 AANNTUAILLATY moisture
balance 8@ Sartorius U MA-30
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Table 2 Ingredients of pancake standard formula

Ingredients Weight (g) %
Milk 230 36.62
Sorghum flour 200 31.85
Butter 50 7.96

Egg (No. 2) 50 7.96
Vanila Flavor 2 0.32
Baking soda 6 0.96

Sieved flour together with baking soda and shelve
Beat eggs using Severin model SEV-3812 with level 3
speed for 2 min
v
Beat sugar, butter and eggs with level 3 speed for 2
min and slowly adding flour alternating with fresh
milk until it mixed
N2
Put 1 table spoon of the mixture in a 3 cm diameter
circle mold that put on a hot Teflon pan. Wait for 1
min and spread butte, flip, wait for 1 min and spread
butter. Each side of pan cake was spread with butter

only one time.

Figure 1 Pancake process
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Table 3 Water activity and moisture content of sorghum flour which pretreated and dried with

different methods and normal sorghum flour.

Physical properties

Methods
Water activity Moisture content

cW 0.525+0.00° 11.9120.46°
CSuP 0.299+0.00° 8.56+0.39°
SOTD 0.176+0.00° 6.27+0.11°
STTD 0.179+0.00° 6.38+0.04°
BOTD 0.175+0.01° 6.23+0.27°
SOFD 0.216+0.00° 7.55+0.09°
STFD 0.217+0.00° 7.4220.42°
BOFD 0.214+0.00° 7.79+0.11°

_abc,..

“Means in the same column with different letters are significantly different (p<0.05).

- CW, all-purpose wheat flour; CSUP, normal sorghum flour; SOTD, soaked and tray dried sorghum flour; STTD : steamed and tray
dried sorghum flour; BOTD, boiled and tray dried sorghum flour; SOFD, soaked and freeze dried sorghum flour; STFD, steamed and
freeze dried sorghum flour; BOFD, boiled and freeze dried sorghum flour

Table 4 Rheology properties of sorshum flour which pretreated and dried with different methods

and normal sorghum flour.

Peak Setback™ Peak Pasting
Methods o Breakdown(RVU) . . o
viscosity(RVU) (RVU) time(min)  temperature(~C)
cw 2594.59+0.06° 1118.53+0.06° 1503.91+0.15 5.82+0.08° 68.98+0.01°
CSUP 2739.03+6.34° 835.24+5.75° 1263.88+30.91  5.82+0.08° 75.70+0.36°
SOTD 2731.60+2.84° 834.51+3.99° 1246.24+10.76  5.37+0.04° 75.31+0.58°
STTD 2736.49+3.40° 835.40+6.79° 1256.43+16.36  5.39+0.23" 75.24+0.06°
BOTD 2741.73+2.56° 835.69+2.25° 1262.96+4.29 5.40+0.03° 75.64+0.37°
SOFD 2733.80+5.19° 834.74+7.61° 1248.94+5.33 5.53+0.17° 75.17+0.59°
STFD 2732.00+10.54° 835.33+6.10° 1240.00+41.57  5.84+0.40° 75.00+0.03°
BOFD 2736.71+9.06° 831.08+6.94 > 1233.15+2.16 5.40+0.07° 75.27+0.31°
_ab,c,..

"™ Means in the same column are not different.

“Means in the same column with different letters are significantly different (p<0.05).

- CW, all-purpose wheat flour; CSUP, normal sorghum flour; SOTD, soaked and tray dried sorghum flour; STTD : steamed and tray
dried sorghum flour; BOTD, boiled and tray dried sorghum flour; SOFD, soaked and freeze dried sorghum flour; STFD, steamed and
freeze dried sorghum flour; BOFD, boiled and freeze dried sorghum flour

97 Table 4 WU NEINTVIINTNIA Lazyin
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Table 5 Color values of sorghum flour which pretreated and dried with different methods and

normal sorghum flour.

Methods L* a* b*

cw 91.59+0.04° 0.71+0.01¢ 7.06+0.03
CSuUP 87.60+0.33° 1.10+0.03¢ 11.45+0.27¢
SOTD 86.92+0.40° 0.84+0.02¢ 11.60+0.06°
STTD 75.72+0.28" 1.47+0.02° 17.19+0.23¢
BOTD 81.05+0.20° 1.93+0.01° 18.54+0.68°
SOFD 84.03+0.21° 1.46+0.03° 15.65+0.15¢
STFD 82.89+0.27° 1.44+0.01° 17.68+0.09°
BOFD 83.18+0.24° 1.13+0.01¢ 15.85+0.08°

- a,

-b.S Means in the same column with different letters are significantly different (p<0.05).

- CW, all-purpose wheat flour; CSUP, normal sorghum flour; SOTD, soaked and tray dried sorghum flour; STTD : steamed and tray

dried sorghum flour; BOTD, boiled and tray dried sorghum flour; SOFD, soaked and freeze dried sorghum flour; STFD, steamed and

freeze dried sorghum flour; BOFD, boiled and freeze dried sorghum flour
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Figure 2 Scanning electron micrograph (SEM) of sorghum flour which pretreated and dried with

different methods and normal sorghum flour.
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Table 6 Hardness and sensory score of pan cake made from sorghum flour which pretreated and

dried with different methods and normal sorghum flour.

Sensory score

Methods Hardness (gf)
Hardness Hardness

CcW 912.16+46.72° 7.54+0.71° 7.44+0.75°
CSUP 1291.04+87.54° 6.20+0.62° 7.28+0.61°
SOTD 1090.41+50.12° 6.05+0.37" 7.01+0.57°
STTD 974.67+79.91° 6.70+0.66" 6.63+0.48"
BOTD 1426.39+66.02° 5.57+0.72° 5.12+0.94°
SOFD 712.00+36.82° 7.72+0.54° 7.62+0.79%
STFD 884.14+89.90° 7.57+0.81° 7.39+0.55%
BOFD 876.38+90.57" 7.42+0.43° 7.11+0.83°

- a,

»b.S Means in the same column with different letters are significantly different (p<0.05).

- CW, all-purpose wheat flour; CSUP, normal sorghum flour; SOTD, soaked and tray dried sorghum flour; STTD : steamed and tray

dried sorghum flour; BOTD, boiled and tray dried sorghum flour; SOFD, soaked and freeze dried sorghum flour; STFD, steamed and

freeze dried sorghum flour; BOFD, boiled and freeze dried sorghum flour
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