Asian Journal of Applied Research for Community Development and Empowerment. Vol 8 (2024), No.2

Journal home page: http://ajarcde-safe-network.org

ASIAN JOURNAL OF APPLIED RESEARCH FOR COMMUNITY DEVELOPMENT AND EMPOWERMENT

AJARCDE

ISSN 2581-0405

Effect of the Proportion of Rice Flour; Modified White Corn Flour (Zea
mays L) and Addition of Sodium Tripolyphosphate (STPP) to Vermicelli

Characteristics

Elsa Firliana Ramadani?, Rosida®", Lugman Agung Wicaksono®

1ZDepartment of Food Technology, Faculty of Engineering, University of National Development "Veteran" East Java, Surabaya, Indonesia

ARTICLE INFO

ABSTRACT

Article History:

Received: 28 March 2024

Final Revision: 18 May 2024
Accepted: 23 May 2024

Online Publication: 24 May 2024

KEYWORDS

vermicelli, white corn flour, BIMO-CF Starter,
Sodium Tripolyphosphate

CORRESPONDING AUTHOR

*Email: rosidaupnjatim@gmail.com

Vermicelli, a form of food diversification from rice, was investigated in this study using
modified rice flour and white corn flour (Zea mays L). The modification of white corn
flour, employing the BIMO-CF starter containing various lactic acid bacteria, aimed to
increase amylose levels. Sodium Tripolyphosphate (STPP) was added to improve the
vermicelli's physical properties, including stickiness, color, hardness, and chewiness. A
2-factor Complete Randomized Design (CRD) with two replicates was utilized. Data
were analyzed using ANOVA at a 5% significance level, followed by a DMRT 5%
post-hoc test if significant effects were observed. Results demonstrated significant
interactions between the proportions of rice flour, modified white corn flour, and STPP
on vermicelli’s water content, ash content, protein content, starch content, amylose
content, elasticity, and rehydration power. The optimal treatment was a combination of
rice flour and modified white corn flour in a 50:50 ratio with 0.3% STPP, resulting in
vermicelli with 8.65% water content, 0.72% ash content, 5.60% protein content, 52.5%
elasticity, 127.5% rehydration power, and average sensory scores of 4.04 for color, 4.20
for aroma, 3.88 for taste, and 4.16 for texture, indicating favorable consumer
acceptance.

1. INTRODUCTION

1.1. Research Background

Vermicelli is known in various countries with terms such as
bihon, bijon, bifun, mehon, and vermicelli. Vermicelli is one of
the staple foods that is quite familiar in Indonesian society. The
main raw material in the manufacture of vermicelli is rice flour.
Vermicelli contains energy of 360 kilo calories with a content of
82.1 grams in 10 grams. Good vermicelli can be processed with
a 25-30% amylose content.

Rice flour has amylose (20-30%) and amylopectin (70-
80%). Amylose is a linear polysaccharide with related D-
glucose units a-1,4, while amylopectin is a highly branched
polysaccharide consisting of short chains of a-1,4 held together
by a-1,6 [1]. Rice flour is one of the alternative basic ingredients
of composite flour and consists of carbohydrates, fats, proteins,
minerals and vitamins. Making rice flour takes 12 hours by

soaking rice in clean water, drained, dried in the sun, mashed,
and sifted using an 80 mesh sieve [2].

White corn (Zea mays L) has a high amylopectin content and
low amylose. White corn (Zea mays L) has a physicochemical
appearance and tastes more like rice. White corn (Zea mays) is a
cereal commodity with components such as components in
conventional rice, white corn is a food commodity producing
high carbohydrates (83.64%) after rice. The reservoir contained
white corn, almost similar to rice; white corn has potential as an
alternative material for making vermicelli, so in research, white
corn was used as raw material for making vermicelli.

BIMO-CF starter is a seed in the form of flour (powder)
used for the fermentation of cassava in the form of chips or
sawdust. BIMO-CF starter consists of carrier ingredients and
lactic acid bacteria active ingredients that are safe for food,
enriched with nutrients, and made with technology that produces
high starter stability and effectiveness [3]. BIMO-CF starter is in
the form of nutrient-enriched flour to produce flour with high
stability and effectiveness. Modification of white corn flour (Zea
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mays L) by fermentation using BIMO-CF starter has not been
widely done. Modifying white corn flour (Zea mays L) by
fermentation using a BIMO-CF starter is expected to increase
amylose levels.

Good vermicelli criteria can be determined based on
appearance and texture. Therefore, tapioca flour, which
functions as a binder, will be added to make vermicelli. Tapioca
flour is an adhesive that forms a good dough. Tapioca is used in
making vermicelli as a gelatinization process to produce good
vermicelli [4].

STPP (Sodium Trypolyphosphate) is an organic compound
with the chemical formula NasPsOuo. It is a white crystalline
powder that is odorless, soluble in water and used as a water
softener, food preservative, and texturizer. Adding STPP
(Sodium Trypholyphospahate) aims to improve the quality of
vermicelli, which has an elastic and chewy texture. Adding
STPP (Sodium Trypolyphosphate) can produce vermicelli with
good physical properties in terms of stickiness, color, hardness,
and chewiness.

This study aimed to analyze the effect of the proportion of
rice flour and modified white corn flour (Zea mays L) with the
addition of STPP on vermicelli's physicochemical and
organoleptic characteristics and determine the best treatment for
the entire treatment.

1.2. Literature Review

Vermicelli is one of the staple foods that is quite familiar in
Indonesian society. The main raw material in the manufacture of
vermicelli is rice flour. Raw material rice flour, one of the
largest sources of carbohydrates, vermicelli can be used as a
source of calories/energy. Vermicelli contains energy of 360
kilo calories with a content of 82.1 grams in 10 grams. Good
vermicelli criteria can be determined based on appearance and
texture [4].

Sodium Trypolyphosphate (STPP) is a food additive that can
be added to food in the permitted amount. Sodium
Trypolyphosphate (STPP) functions as a chewer and can bind
water. STPP can form rice noodles into chewy so that they are
not easily broken and can absorb water to form hydrocolloids so
that they can develop rice noodles and do not shrink easily
during cooking. The phosphate group in  Sodium
Tripolyphosphate (STPP) can react with the -OH group in the
amylose structure, and amylopectin can form crosslinks so that
the integrity of starch granules is stronger [5]. The safe and
allowable dose is 3 grams/kg of dough weight or 0.3%. Use
exceeding the dose of 0.5% will degrade the appearance of the
product, that is, it is too chewy, like rubber, and tastes bitter.

The characteristics of flour largely determine its use in food
products about the quality of the product. Modified cornstarch
has a different tendency from natural cornstarch. The function of
the fermentation process in making corn flour is to change the
physicochemical and functional properties. Fermentation causes
changes in the nutritional content of corn, including
carbohydrates, proteins, fats, dietary fiber, vitamins, and
minerals [6].

Lactic acid bacteria are a group of bacteria that can convert
carbohydrates (glucose) into lactic acid by fermenting
carbohydrates. BAL that can utilize starch as a substrate is
known as amylase-producing BAL. The enzyme a-amylase is an
enzyme that hydrolyzes the a-1,4 glycosidic linear bonds at
random amylose to produce a mixture of dextrin, maltose, and
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glucose. BIMO-CF starter is a seed for cassava fermentation in
the biological MOCAF manufacturing process. BIMO-CF
starter consists of carrier material and active ingredient Lactic
Acid Bacteria. BIMO-CF starter is made from a carrier raw
material in flour added with a certain concentration of
nutritional additives to increase effectiveness and stability.
BIMO-CF starter uses active ingredients of various lactic acid
microbes that are safe for food, enriched with nutrients, and
made with technology that produces high starter stability and
effectiveness [3].

1.3. Research Objective

This study aims to analyze the effect of the proportion of rice
flour, white corn flour, and the addition of STPP (0.1%, 0.2%,
and 0.3%) on the physicochemical properties of vermicelli and
determine the best formulation of all treatments.

2. MATERIALS AND METHODS

2.1. Material and Tools

The main ingredients used in making vermicelli are rice flour
and white corn flour (Zea mays L) modified using BIMO-CF
starter produced by the Center for Agricultural Post-Harvest
Research and Development. While rice flour uses the Rose
Brand brand. The additional ingredients used for making
vermicelli in this study were water, Rose Brand tapioca flour
and STPP (Sodium Trypolyphosphate) purchased in e-
commerce.

The analysis materials used include HCL, H2SOs4, NaOH,
Alcohol, lodine, Acetic Acid, Aquades, BCG-MR, and
indicator. Tools used to make vermicelli include spoons, pans,
lids, basins, stoves, digital scales, analytical scales,
multifunctional noodle machines, steam blanchers, and cabinet
dryers.

Equipment used in the test included moisture ovens,
pipettes, test tubes, desiccators, ovens, water baths, measuring
flasks, kilns, blenders, 80 mesh sieves, Erlenmeyer 250ml,
100ml measuring cups, and weighing bottles.

2.2.  Research Design and Analysis

The research design used in this study was a Complete
Randomized Design (RAL) with a 2-factor factorial pattern with
two replications. The treatment used was the proportion of
modified rice flour and corn ovaries (70:30, 60:40, and 50:50)
and the addition of STPP (0.1%, 0.2%, and 0.3%).
Observational variable data were statistically tested using
variance analysis at a=5% using the DMRT follow-up test. The
method used to determine the best treatment is the Garmo
effectiveness test.

2.3. Research Implementation
2.3.1. Making of Modified White Corn Flour

1 kg of corn flour is added 1 liter of equates and 1gr of BIMO-
CF starter; the ingredients are then mixed into a fermentation
container. The material is fermented in a sealed container for 24
hours. The material is drained to reduce moisture content, then
dried in the cabinet dryer at 60°C for 6 hours. The material is
reduced in size with a blender and continued sieving with a size
of 80 mesh.
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2.3.2. Making Vermicelli

Tapioca, as much as 40% (w/w) of the mixture of rice flour
and white corn flour, is added to boiling water as much as 60%
(w/w) of the rice flour mixture and modified white corn flour for
gelatinization. The gelatinized starch is mixed with rice flour
and white corn flour with a 70:30 formulation, 60:40; 50:50%,
and added STPP as much as 0.1%,0.2%, and 0.3% (w/w) from a
mixture of rice flour and modified white corn flour. Making
dough is done by kneading until the dough is well mixed and
steamed at a temperature of £100°C for 1 hour. The dough is
then printed with a hole diameter of 1.5 mm shaped like yarn
and dried using an oven at 65 ° C for = 2 hours so that
vermicelli is obtained.

2.4.  Analytical methods
2.4.1. Raw Material Analysis

Analysis parameters include moisture content, ash content,
protein content, starch content, and amylose content.

2.4.2.  Chemical Analysis

Analysis parameters include moisture content, ash content,
protein content, starch content, and amylose content.

2.4.3.  Physical Analysis

Analysis parameters include elasticity and rehydration power.
3. RESULTS AND DISCUSSION

3.1. Raw Material Analysis

Analysis of raw materials in the form of rice flour, modified
corn flour and tapioca flour consists of water, ash, protein,
starch, and amylose. The results of raw material analysis can be
seen in Table 1 and Table 2.

Table 1. Analysis Results of White Corn Flour and White Corn
Flour Modified

Parameters White Corn White Corn
Starch Starch Modified
Water Content (%) 10.79+£0.24 6.72 £ 0.01
Ash Content (%) 0.56 + 0.02 0.71+£0.12
Protein Content (%) 7.65 % 0.00 8.44 £ 0.00
Amylose Content (%) 23.87 £ 0.07 28.43 +£0.03
Starch Content (%) 65.56 + 0.09 71.11 £0.09

Table 1 shows white corn flour has a moisture content of
10.79%, ash content of 0.56%, protein content of 7.65%, starch
content of 65.56% and amylose content of 23.87% Themodified
white corn flour using BAL in the BIMO-CF Starter has a
moisture content of 6.72%, ash content of 0.71%, the protein
content of 8.44%, the starch content of 71.11%, and amylose
content of 28.43% Based on the results of the study, it is known
that the results of modifying white corn flour using BIMO-CF
Starter increased amylose levels and protein levels. This is
because during corn flour fermentation for 24 hours using a
BIMO-CF starter, which contains lactic acid, bacteria-producing
proteinase enzymes will convert protein into amino acids, which
then become lactic acid so that there is a decrease in protein at
14 hours of fermentation time. The longer the fermentation time,
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the microbes increase, so that dissolved protein levels after a 24-
hour fermentation process increase [7].

Amylose levels in modified white corn flour using BAL in
BIMO-CF Starter increased from 23.87% to 28.43%. The
BIMO-CF starter has lactic acid bacteria that can degrade the
branch chain in amylopectin to produce amylose in fermented
corn flour. The smaller the size and the longer the fermentation,
the faster the bond-breaking process will occur. During
fermentation, microbes break the glycosidic a-1,6 bonds in the
amylopectin branch chain into amylose straight chains,
increasing amylose levels [8].

Table 2. Analysis Results of Rice Flour and Tapioca Flour.

Parameters Rice Flour Tapioca Flour
Water Content (%) 11.09+0.72 12.25 +0.86
Ash Content (%) 0.64+0.12 0.32+0.26
Protein Content (%) 5.6 £0.00 2+0.00

Amylose Content (%) 20.45+ 0.03 16.96+ 0.07
Starch Content (%) 70.11 + 0.09 89.86 + 0.18

Table 2 shows that rice flour has a moisture content of
11.09%, ash content of 0.64%, starch content of 70.11%, and
amylose content of 20.45%. Tapioca flour has a moisture
content of 12.25%, ash content of 0.32%, starch content of
89.86%, and amylose content of 16.96%.

3.2.  Chemical Analysis

The chemical analysis of vermicelli includes water, ash, protein,
starch, and amylose.

3.2.1. Water Content

Based on the results of variance analysis, there was a real
interaction (p<0,05) between the treatment of the proportion of
rice flour, modified corn flour, and the addition of STPP to a
moisture content of vermicelli. The average value of water
content of vermicelli can be seen in Table 3.

Table 3. Average Value of Water Content in Vermicelli

Treatment Water
Flour Addition of Content D(g/(!}j)‘l’
Proportions STPP (%)

0.1% 451+0.71a 1.567

70:30 0.2% 5.50+0.78a 1.635
0.3% 7.93+0.01b  1.675
0.1% 8.05+0.82b 1.7

60:40 0.2% 8.18+0.06b 1.715
0.3% 8.284+0.09b 1.726
0.1% 8.30+1.32b 1.732

50:50 0.2% 8.54+0.50b 1.735
0.3% 8.65+0.54b -

Note: The average value accompanied by different letters
shows a noticeable difference at p<0.05

Table 2 shows the average moisture content of vermicelli
ranges from 4.51% - 8.65%. The highest water content of 8,65%
was found in the treatment with the proportion of rice flour and
the modified white corn flour (50:50) with the addition of 0,3%
STOO. In comparison, the treatment with the proportion of rice
flour and modified white corn flour (70:30) with the addition of
0,1% STPP produced the lowest water content of 4,51%.
Amylopectin plays a role in water absorption; amylopectin has
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smaller pores than amylose. As a result, it isn't easy to release
water, which causes higher water content available Nisah
(2017). The higher the addition of STPP, the higher the moisture
content value will be, but statistically, it is not significantly
different. This is thought to be due to the addition of STPP
relatively little 0.1%-0.3%. In addition, STPP 0.3% produces the
highest moisture content. STPP can increase water content
because STPP is a hydrophilic phosphate group. The phosphate
fraction can bind water, which causes the water-binding capacity
by starch to be higher [9]; [10].

3.2.2.  Ash Content

Based on the variance results, there was a real interaction
(p<0.05) between the treatment of the proportion of rice flour,
modified white corn flour, and the addition of STPP to
vermicelli ash content. The average value of water content of
vermicelli can be seen in Table 4.

Table 4. Average value of ash content in vermicelli

Treatment
Flour  Additionof 2" g}f);‘te”t D(g’(',/F:)T
Proportions STPP
0.1% 0.43+0.01c  0.085
70:30 0.2% 0.48 £0.01bc  0.092

0.3% 0.52£0.02bc  0.093
0.1% 0.45+0.03bc  0.091
60:40 0.2% 0.54+0.06b  0.094
0.3% 0.66 +a 0.08a  0.093
0.1% 0.43+0.04c 0.089
50:50 0.2% 0.53+0.02b  0.093
0.3% 0.72+0.0la -

Note: The average value accompanied by different letters shows
a noticeable difference at p<0.05

Table 4 shows the average ash content of vermicelli ranges
from 0.43%-0.72%. The higher the proportion of modified white
corn flour and the higher the addition of STPP, the ash content
obtained increases. This is because the ash content of modified
white corn (0.71%) is higher than rice flour (0.64%), so the
higher the use of white corn flour, the ash content of vermicelli
increases. The high and low ash content is influenced by
differences in mineral content contained in raw materials [11].
Similarly, the addition of STPP which is getting higher,
produces increasing vermicelli ash content. STPP is an inorganic
salt constituent component of minerals; the more phosphate
groups are bound, the more ash content suggests that phosphate
groups are constituent components of ash [12].

3.2.3.  Protein Content

Based on the results of variance analysis, there was a real
interaction (p<0.05) between the treatment of the proportion of
rice flour, modified white corn flour, and the addition of STPP
to vermicelli protein levels. Based on the results of variance
analysis, there was a real interaction (p<0.05) between the
treatment of the proportion of rice flour, modified white corn
flour, and the addition of STPP to vermicelli protein levels. The
average value of vermicelli protein content can be seen in Table
5.

Table 5. Average value of protein content in vermicelli
| Treatment Protein DMRT |
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Flour Addition of Content (%) (5%)
Propotions STPP
0.1% 5.35+0.01e 0.059
70:30 0.2% 5.30 £ 0.03ef 0.058
0.3% 5.29 £ 0.03f 0.055
0.1% 5.52 +0.03c 0.061
60:40 0.2% 5.49 £ 0.03c 0.061
0.3% 5.43 £0.01d 0.06
0.1% 5.77 £0.03a -
50:50 0.2% 5.64 £ 0.01b 0.061
0.3% 5.60 + 0.03b 0.061

Note: The average value accompanied by different letters shows
a noticeable difference at p<0.05

Table 5 shows that the average value of protein content in
vermicelli products ranges from 5.29-5.77-%. The treatment of
adding the proportion of rice flour and modified white corn flour
(50:50) with the addition of STPP (0.1%) resulted in the highest
protein content value of 5.77%. In comparison, in the treatment,
the proportion of rice flour and modified white corn flour
(70:30) with the addition of STPP (0.3%) resulted in the lowest
moisture content value of 5.29%. The higher the addition of
STPP, the higher the protein content of vermicelli will decrease.
STPP can add flavor, improve texture, prevent rancidity, and
improve the quality of the final product by binding nutrients
dissolved in salt solutions, such as proteins, vitamins, and
minerals [13].

3.2.4. Starch Content

Based on the results of variance analysis, there was a real
interaction (p<0.05) between the treatment of the proportion of
rice flour, modified white corn flour, and the addition of STPP
to the moisture content of vermicelli. The average value of
vermicelli starch content can be seen in Table 6

Table 6. Average value of starch content in vermicelli

o Additon o Starch D(g/tlyR )T
our ition o o
Propotions STPP Content (%)
0.1% 67.82 £ 0.09f 0.212
70:30 0.2% 66.76 + 0.099g 0.207
0.3% 59.93 £ 0.09h 0.198
0.1% 71.25 + 0.09¢ 0.218
60:40 0.2% 70.64 +0.09d 0.217
0.3% 69.92 + 0.17e 0.215
0.1% 77.16 £ 0.09a -
50:50 0.2% 72.39 + 0.00b 0.219
0.3% 72.27 £0.09b 0.219

Note: The average value accompanied by different letters shows
a noticeable difference at p<0.05

Table 6. Shows that the average value of starch content in
vermicelli products ranges from 59.93-77.16%. The treatment of
adding the proportion of modified rice flour and white corn flour
(50:50) with the addition of STPP (0.1%) resulted in the highest
starch content value of 77.16%. In comparison, the treatment of
the proportion of modified rice flour and white corn flour
(70:30) with the addition of STPP (0.3%) resulted in the lowest
starch content value of 59.93%.

The lower proportion of rice flour and the higher the
proportion of modified white corn flour causes the starch
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content of vermicelli to increase. However, the higher the
addition of STPP, the starch content of vermicelli decreases.
This is because the starch content in modified white corn
(71.11%) is higher than in rice flour (70.11%), so the higher the
use of modified white corn flour, the starch content of vermicelli
increases. Meanwhile, the decrease in starch content with the
addition of higher STPP is caused by STPP binding water and
increases water content so that vermicelli starch levels decrease.
The addition of more STPP to starch results in lower starch
levels. Vermicelli starch levels decrease with the increasing
addition of STPP; this is due to hydrogen bridges in starch
molecules being substituted by phosphate compounds so that
phosphate bridges are formed on starch molecules, and these
bridges, when analyzed are not detected as starch compounds,
causing starch levels to decrease with the increasing number of
phosphate bridges formed.

3.2.5. Amylose Content

Based on the results of variance analysis, there was a real
interaction (p<0.05) between the treatment of the proportion of
rice flour and modified corn flour with the addition of STPP to
vermicelli amylose levels. The average value of vermicelli
amylose content with the proportion treatment of rice flour and
modified corn flour with the addition of STPP can be seen in
Table 7.

Table 7. Average Value of Amylose Content for Vermicelli

Flour Treatmi]cfldition of Amylose DMRT
Proportions STPP Content (%) (5%)
0.1% 22.56 + 0.02f 0.091
70:30 0.2% 22.22 +0.02g 0.089
0.3% 21.55 £ 0.04h 0.085
0.1% 22.89 £ 0.02d 0.094
60:40 0.2% 22.84 +0.02d 0.093
0.3% 22.65 £ 0.07e 0.092
0.1% 23.61 +0.05a -
50:50 0.2% 23.50 £ 0.02b 0.094
0.3% 23.27 £ 0.04c 0.094

Note: The average value accompanied by different letters shows
a noticeable difference at p<0.05

Table 7 shows that the average value of amylose content in
vermicelli products ranges from 21.55-23.61%. The treatment
with the addition of the proportion of rice flour and modified
white corn flour (50:50) with the addition of STPP (0.1%)
produced the highest amylose content value, namely 23.61%,
whereas in the treatment with the proportion of rice flour and
modified white corn flour (70:30 ) with the addition of STPP
(0.3%) produced the lowest starch content value, namely
21.55%.

The lower the proportion of rice flour and the higher the
proportion of modified white corn flour the amylose content of
vermicelli to increase. However, the higher the addition of
STPP, the amylose content of the vermicelli decreased. This is
because the amylose content in modified white corn (28.43%) is
higher than in rice flour (20.45%), so the higher the use of
modified white corn flour, the higher the amylose content of
vermicelli. Meanwhile, the decrease in amylose content with the
addition of higher STPP is because STPP binds water and
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increases the water content so that the starch content of
vermicelli decreases, followed by a decrease in amylose content.

3.3.  Physical Analysis

Physical analysis of vermicelli includes elasticity and
rehydration capacity.

3.3.1. Elasticity

Based on the results of variance analysis, there was a significant
interaction (p<0.05) between the treatment of the proportion of
rice flour and modified corn flour with the addition of STPP on
the elasticity of vermicelli. The average value of elasticity of
rice noodles treated with the proportion of rice flour and corn
flour modified with the addition of STPP can be seen in Table 8.

Table 8. Average Value of Elasticity for Vermicelli

Treatment
Flour Addition of _ Elasticity (%) D('E\_J’(')E)T
Proportions STPP

0.1% 1250354 7.098

70:30 0.2% 22504354 8348
0.3% 35004707 855
0.1% 4000%000 8675

60:40 0.2% 45004000  8.755
0.3% 45004000  8.808
0.1% 47504354 884

50:50 0.2% 47504354 886
0.3% 52504354 -

Note: The average value accompanied by different letters shows
a noticeable difference at p<0.05

Table 8 shows that the average elasticity value for vermicelli
products ranges from 12.50%-52.50%. The treatment of adding
the proportion of rice flour and modified white corn flour
(50:50) with the addition of STPP (0.3%) produced the highest
elasticity value, namely 52.50%. In comparison, the treatment of
adding the proportion of rice flour and modified white corn flour
(70:30) with the addition of STPP (0.1%) produces the lowest
elasticity value, namely 12.50%. The more STPP added, the
greater the vermicelli's elasticity level.

The less rice flour you use and the more modified white
corn flour you use, the more elasticity you get. This is because
the amylose and amylopectin levels of vermicelli can also
influence the elasticity of vermicelli. The amylose content of
modified white corn flour is (28.43%) while the amylose content
of rice flour is (20.45%). So the higher the use of modified
white corn flour, the more elasticity of the vermicelli produced
will increase. This is due to the gel-forming ability of starch
through the gelatinization process and the strong sticky power
formed from the high levels of amylopectin. Amylose can affect
elasticity when high levels of dissolved amylose are
accompanied by a high ability to expand granules, the elasticity
of noodles will increase [14]. Starch with a high amylose
content has greater hydrogen bond strength because of the large
number of straight chains in the granules, so it requires greater
energy for gelatinization so that the resulting product is chewier
[15].

3.3.2.  Rehydration Power

Based on the results of variance analysis, there was a significant
interaction (p<0.05) between the treatment of the proportion of
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rice flour and modified corn flour with STPP on vermicelli. The
average value of the rehydration power of vermicelli treated
with the proportion of rice flour and corn flour modified with
the addition of STPP is seen in Table 9.

Table 9. Average Value of Vermicelli Rehydration Power

FIourTreatmigsition o Rehydration Power DMRT
Proportions STPP (%) (5%6)
0.1% 88.00 + 1.41f 3.109
70:30 0.2% 90.39 + 0.55f 3.245
0.3% 97.00 = 1.41e 3.323
0.1% 100.29 + 0.44d 3.372
60:40 0.2% 102.00 + 1.41cd 3.403
0.3% 105.01 + 0.04bc 3.424
0.1% 106.00 + 2.83b 3.436
50:50 0.2% 108.00 + 1.41b 3.443
0.3% 127.50 £ 0.71a -

Note: The average value accompanied by different letters shows
a noticeable difference at p<0.05

Table 9 shows that the higher the proportion of corn flour
and the higher the addition of STPP, the rehydration power
increases. This is because the starch content of modified white
corn flour is higher than the starch content of rice flour. The
rehydration power increases with an increased number of
hydroxyl groups in starch [16]. The analysis results show that
rice flour has a starch content of 70.11%, while modified white
corn flour has a starch content of 71.11%. The starch content in
the material can accelerate starch gelatinization and water
absorption. Water's rehydration power increases with the
addition of flour rich in amylose, so the incoming water will be
high [17]. Rehydration power is influenced by the amylose
content of the material [18]. Amylose has high rehydration
capacity because it has hydrophilic groups and larger pores than
amylopectin, making it easier for water to move out and
evaporate when heated [19].

3.4. Determination of The Best Treatment

Determination of the best treatment using the de Garmo
effectiveness test. From this test, it was found that the best
treatment was the treatment with the proportion of modified rice
flour and white corn (Zea mays L) (50:50) with the addition of
0.3% STPP which had the highest total NH, namely 1.8969. In
the best treatment, water content was 8.65%, ash content 0.72%,
protein content 5.60%, starch content 72.27%, amylose content
23.27%, elasticity 52.50%, rehydration power 127.50 % and
organoleptic test scores for color were 4.04 (like), aroma 4.20
(like), taste 3.88 (like), and texture 4.16 (like).

4. CONCLUSION

Based on research on vermicelli treated with the proportion of
rice flour and modified corn flour with the addition of STPP, the
results were: (1) there was a significant interaction (p<0.05)
between treatments on water content, ash content, protein
content, starch content, amylose content, elasticity and
rehydration power; (2) The best treatment for vermicelli was the
modified proportion of rice flour and white corn (Zea mays L)
(50:50) with the addition of 0.3% STPP and obtained a water
content of 8.65%, ash content of 0.72%, protein content 5.60%,
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starch content 72.27%, amylose content 23.27%, elasticity
52.50%, rehydration power 127.50% and organoleptic test score
color of 4.04 (like), aroma 4.20 (like ), taste 3.88(like), and
texture 4.16(like).
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