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Abstract— Consumption of noodles in Indonesia is increasing and
this has an impact on increasing imports of wheat flour. Sorghum
is considered to have the potential to be used as a substitute for
wheat flour, because it has a fairly good nutrient content.
However, it has anti-nutritional properties which can reduce
digestibility. To increase digestibility, sorghum flour is modified
by fermentation using Lactobacillus plantarum (Modified
Sorghum Flour / MOSOF). The use of MOSOF as a substitute
for wheat flour cannot be 100%, this is because there is no gluten
content. Research using MOSOF substitution in dried noodle
products is still rarely done, so this study determined the best
formula of MOSOF as a substitute for wheat flour in making
dried noodles. The results showed that fermentation can increase
protein, starch and moisture component of sorgum flour. Besides,
the proportion of 50:50 (wheat flour: MOSOF) and egg 25% was
chosen as the best treatment, because it can improve the physical
and chemical quality of dried noodle products, including
rehydration (%), elasticity (%6), ash (% wb) and moisture (% wb)
than 70:30 (wheat flour: MOSOF) (p<0.05).

Keywords— sorghum flour modification, fermentation, dried
noodles

I. INTRODUCTION

Noodles are one of the foods that are popular in Asia,
especially in Southeast Asia. Indonesia is one of country that
can be categorized as consumptive of noodles. According to
[1], Indonesia is the second largest consuming country in the
world after China. The high consumption of noodles has an
impact on increasing the use of wheat flour. The increase in
demand for wheat flour can affect the increase in imports of
wheat flour, and this is expected to increase. The high demand
for wheat flour can be used as an opportunity to increase local
food potential, namely by producing flour from local
ingredients, such as sorghum. Sorghum is considered to have
the potential for substitution of wheat flour based on the high
nutritional content.

Sorghum is a group of cereals. Sorghum seeds contain
carbohydrates by 84.16%, fat 0.35% and proteins 3.58% [2].
Sorghum contains anti-nutrient substances, namely tannin and
phytate which can have an impact on digestibility. One effort
to increase the digestibility of sorghum is the modification of
sorghum by fermentation (MOSOF). In addition to increasing
digestibility, fermentation can also increase the content of
sorghum nutrients such as proteins and carbohydrates, and can
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increase the ability of moisture binding. Increasing the ability
of this moisture can be utilized in the development of the
volume of dough. Sorghum flour is fermented using
Lactobacillus plantarum which is considered safe for human
consumption / GRAS (Generally Recognized As Safe).

Sorghum flour can be used as a substitute in making
noodles, however, substitution cannot be 100%. This is caused
by lower proteins content of sorghum (3.58%) [2], than wheat
flour (12.80%) [3]. In addition, sorghum also does not contain
gluten which has an important role in the formation of noodle
texture. In making noodle dough substituted with flour that
does not contain gluten, other ingredients are needed to
improve the quality of the noodles, so that the final dough is
formed which is tough and does not break easily, one of which
is egg. Egg can be used to improve the quality of the dough,
which is as an emulsifier and prevents the turbidity of the
noodles during cooking.

Research using MOSOF substitution in dried noodle
products is still rarely done. For this reason, this study was
designed to determine the best formula of modified sorghum
flour as a substitute for wheat flour in making dried noodles.

Il. MATERIALS AND METHODS

A. Material

Sorghum seeds was obtained from farmers in Madura
and the bacterium Lactobacillus plantarum FNCC 0027 was
obtained from the Center for Food and Nutrition Studies
(PSPG) Gadjah Mada University Yogyakarta.

B. Material preparation and chemical analysis
a. Sorghum Flour Starters

Preparation of sorghum flour starter is done by
inoculating the rejuvenated Lactobacillus plantarum FNCC
0027, on sterile 5 ml MRS broth media, then incubated at
37°C for 24 hours. Furthermore, The starter was poured
aseptically into 100 ml erlenmeyer which contained 5 g of
sorghum flour and 15 ml of distilled moisture. After that, the
starter was incubated for 24 hours at 37°C [2].

b. Making Modified Sorghum Flour (MOSOF) and chemical
analysis
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First, sorghum seeds were washed with destilled
moisture, then it were soaked with 0.2% Na2HPO4 for 2 hours
at 30°C. After that, washing was done again using distilled
moisture and dried for 3 hours at 65°C, then it were crushed
and sieved using dish mill (60 mesh). Then, the Sorghum
flour is fermented by soaking using distilled moisture (1: 3 b/
v) and 10% in Lactobacillus plantarum inoculation, for 3 days.
The next step is washing with distilled moisture, filtering and
drying with 65°C for 2 hours. Furthermore, flour is refined
and sieved with 80 mesh size [2].

The proximate properties (moisture, ash, proteins) and
starch were determined as in [4] method, then crude fiber was
determined as in [5].

C. Making and Analyzing Dried Noodles
a. Making Dried Noodles
Dried noodles formula and its making process can be
seen in Table 1 and figure 3.1., respectively.
b. Chemical and Physical analysis
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The proximate composition (moisture, ash, proteins) and
starch were measured following [4], then crude fiber was
determined as [5]. Furthermore, Cooking loss, elasticity and
rehidration were determined as [2].

2.3. Experimental design

This study uses a Completely Randomized Design with a
factorial with 2 factors. The data obtained were analyzed using
ANOVA and DMRT test with a 95% confidence level using
SPSS 19.

Variable change consists of 2 factors:
Factor I: Proportion of wheat flour with MOSOF

* Al =50:50
* A2 =60:40
* A3 =70:30
Factor 11: Addition of egg (%)
*Bl=15
*B2=20
*B3 =25

TABLE I. DRIED NOODLE FORMULA (Q)

Formula | Il Il [\ \Y VI VII VIII IX X
Wheat flour 100 50 50 50 60 60 60 70 70 70
MOSOF - 50 50 50 40 40 40 30 30 30
GMS 1 1 1 1 1 1 1 1 1 1
Egg 15 15 20 25 15 20 25 15 20 25
Salt 2 2 2 2 2 2 2 2 2 2
Palm oil 10 10 10 10 10 10 10 10 10 10
Baking Powder 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Moisture 50 50 50 50 50 50 50 50 50 50
Total 178.5 178.5 183.5 188.5 178.5 183.5 188.5 178.5 183.5 188.5

Source: Ariyanti (2016) [2]

TABLE Il. CHEMICAL PROPERTIES OF MOSOF (%WB)

Components Sorghum Flour MOSOF
Moisture 10,43 11.21
Ash 1,48° 1.14
Proteins 3,58° 5.03
Crude Fibre 2,63° 0.58
Starch (44.85" 79.46
Source: a. Ariyanti, (2016) [2]

b. Moraes et al., (2015) [9]

TABLE I1l. EFFECT OF PROPORTION OF FLOUR ADDITION TO PHYSICAL PROPERTIES OF DRIED NOODLE PRODUCTS

Formula (wheat flour : MOSOF) Cooking loss (%) Rehydration (%) |Elastisitas (%)
50:50 9.70° 60.03° 13.83°
60:40 9.65° 58. 83" 13.75%
70:30 9.15 57.21° 13.28°

Different letter supercript in the same column means significant difference (p <0.05)

TABLE IV. EFFECT OF EGG ADDITION (%) ON PHYSICAL PROPERTIES OF DRIED NOODLE PRODUCTS

Addition of egg (%) Cooking loss (%) Rehydration (%) Elastisity (%)
15 9.36% 58.18° 13.472
20 9.47° 58. 86" 13.64°
25 9.70° 59.03° 13.75°

Different letter supercript in the same column means significant difference (p <0.05)
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TABLE V. THE INFLUENCE OF ADDITION PROPORTION OF FLOUR TO THE PROPERTIES OF CHEMICAL DRIED NOODLE PRODUCTS

Formula (wheat flour : MOSOF) Ash (%wb) Moisture (%wb) Proteins (%wb)
50:50 1.62° 9.64° 9.70°
60:40 1.54° 9.53° 9.66°
70:30 1.50° 8.73° 10.84°

Different letter supercript in the same column means significant difference (p <0.05)

TABLE VI. THE EFFECT OF ADDITION OF EGG (%) TO THE PROPERTIES OF CHEMICAL DRIED NOODLE PRODUCTS

Egg Addition (%) Ash (%wb) Moisture (%wb) Proteins (%whb)
15 1.54° 9.22° 9.83°

20 1.56° 9.27° 10.09°

25 1.56° 9.41° 10.27°

Different letter supercript in the same column means significant difference (p <0.05)

Wheat flour : MOSOF
(100:0; 50:50; 60:40; 70:30) ¢

v

Salt, moisture, oil, baking

powder, GMS Mixing |
Egg > Mixing I1

v

Homogenization

v

Leave the dough for 15 minutes
(24-40°C)

v

Homogenization

v

Making dough sheet with 1,2-2 mm thickness

v

Cuttina and shanina noodle

v

minutes

Steaming at 100-105°C for 15-20

v

Drving at 60°C for 3 hours |

Moisture, ash (%wb), proteins

v

Dried Noodle

(%wb), starch (%whb), crude fiber
(%wb), cooking loss (%),
rehydration (%), elastisity (%)

Fig. 1. Noodle Making Process [2]

I11.RESULT AND DISCUSSION

A. Chemical Properties of MOSOF

In this study, the results of chemical analysis of MOSOF
was compared with literature, this aims to determine
differences in the chemical properties of sorghum flour at the
time before and after fermentation. The results of the analysis
of modified sorghum flour (MOSOF) can be seen in Table 2.

As shown Table 2, in general the component values (%
whb) of moisture, protein and MOSOF starch were higher than
sorghum flour. The higher moisture content in MOSOF is
possible because of the role of amylose. Amylose has role to
make rigid and strong gel formation, while the gel formed by
amylopectin is not strong. It is suspected that the percentage of
amylose in MOSOF starch is higher than amylopectin, so this
has an impact on increasing moisture content.

140



£

ATLANTIS
PRESS

Higher protein and starch values in MOSOF may be due
to the presence of moisture-soluble components that are lost
during soaking, including anti-nutrition substances, namely
tannin and phytate. Tannins are the main phenolic component
found in sorghum and can form bonding complexes with
macromolecular compounds [7]. In addition, tannin and phytic
acid can also decrease due to fermentation process. The
fermentation of sorghum by using lactic acid bacteria can
reduce phytate and tannins [8;9;10;11].

Tanin is a phenolic component and the fermentation
process can reduce its content in sorghum. The fermentation
process can produce enzymes which can later depolarize
phenolic components [12]. Fermentation can reduce phenolic
components due to the condensation oxidation reaction of
phenolic components [13]. Besides, fermentation can
contribute to the reduction of tannins due to the separation
between phenolic components and the separation between
phenolic components with other components so that the
impact on tannin extraction decreases [14;13;11]. Meanwhile,
increasing protein and starch values of MOSOF can also
defect on decresing content of ash and crude fiber of MOSOF.

B. Physical and Chemistry Properties of MOSOF Dried
Noodle Products

In this test, two research factors were used namely the
proportion of flour addition and egg addition. These two
factors were determined the effect on physical and chemical
properties of dried noodle products. Apparently there is no
interaction between the two factors. The proportion influence
of flour addition to physical and chemical can be seen in Table
2 and Table 5, respectively. Meanwhile, the proportion effect
of egg addition (%) on physical and chemical quality, each
can be seen in Table 4 and Table 6.

In Table 3. it can be seen that the higher addition of
MOSOF is in line with the increase of cooking loss (%),
rehydration (%) and elasticity (%). This can be seen from the
first formula (50:50) which has the highest value (p <0.05)
compared to other formulas. The higher addition of MOSOF,
the greater the value of cooking loss. The value of cooking
loss can be linked to the number of solid dried noodles that are
dissolved in moisture during cooking process. MOSOF is
sorghum flour which is modified by fermentation. The
existence of the fermentation process with BAL may be cause
substitution of starch hydroxyl groups with lactic acid, and the
result is in the amorphous starch structure. Amorphous starch
structure can affect the amount of solids dissolved during the
cooking process of dried noodles. Besides, the structure of
amorphous starch can increase rehydration (%) and have an
impact on increasing elasticity (%).

The high addition of MOSOF also has an impact on
increasing rehydration (%) and it has increasing elasticity (%)
effect. This may be due to the high amylose content in
MOSOF. MOSOF undergoes a modification process by
fermentation, and it caused increasing on starch content
which is 79.46% wb (Table 2). It is suspected that an increase
in starch (%wb) is linear with an increase in the amylose
content of MOSOF. Amylose has a deeper ability to bind and
to release moisture when compared to amylopectin. During the
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heating process, the starch gelatinization process occurs and
causes the moisture to be trapped in starch granules. This is
consistent as [15] that gelatinization is a process that causes
the formation of starch gel due to the presence of starch
hydration, namely the process of moisture absorption by starch
molecules.

As shown in Table 4, it can be seen that the higher the
percentage of egg addition, the higher value of rehydration
and elasticity (p <0.05), but the cooking loss parameter is not
significant (p <0.05). Egg is one of proteins source. This result
may be caused by the polarity properties of proteins, so that it
can improve the ability of moisture binding and increase
rehydration. The addition of egg to the manufacture of dried
noodles can increase rehydration, this is due to the high
proteins content and an increase in moisture binding. In
addition, proteins also has functional properties to form gels,
which can have an impact on increasing elasticity [16].

Table 5. shows that the moisture component (%wb) in
the formula with a ratio of wheat flour: MOSOF = 50: 50 has
the highest value (p <0.05). The higher the moisture content
with the increasing addition of MOSOF may be to be caused
by a lot of open starch structures due to the modification
process and caused the starch structure becoming more
amorphous, resulting in increased moisture content. This result
is also consistent with the results in Table 3 which shows that
the 50:50 formula has the highest rehydration (%) and
elasticity (%). The results of proteins analysis showed that the
formula 70:30 has greater proteins value (wh%) than the
others (p<0.05). The high proteins content in this formula may
be influenced by the higher proteins content of flour. Wheat
flour has a proteins content of 12.80% [3] compared to
MOSOF (5.03% wb).

In Table 6. it can be seen that the addition of egg (20%)
has significant effect on increasing moisture (% wb) (p <0.05),
but not with the component of ash and proteins (% wb). The
increase of the moisture component can be caused by higher
proteins due to the addition of egg, because proteins has
functional properties to bind moisture due to its polar
properties. There was no signinicant differences on ash
treatment, this may be due to the lack of mineral content
contained in the egg. The mineral composition of whole hen
egg is 0.9% [17].

I\V.CONCLUSION

The fermentation process tends to increase the chemical
properties of sorghum flour, such as starch, protein and
moisture. There is no interaction between the addition of
wheat flour and MOSOF with the addition of egg to the
physical and chemical properties of dried noodles. The use of
flour with a proportion of 50:50 (flour: MOSOF) and egg 25%
was chosen as the best treatment, because it can improve the
physical and chemical properties of dry noodle products,
which include rehydration (%), elasticity (%), ash (% wb ) and
moisture (% wb).
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