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Abstract. Mocaf (Modified Cassava Flour) is a yam flour that has been modified by
fermentation using Lactic Acid Bacteria (LAB) that is sold freely in the community. The use
of blondo is expected to replace the use of LAB because it is from VCO that has not been
utilized propely. The LAB used in the production is from the production of VCO by
fermentation. The design used was conducted by using a Complete Randomized Design
(RAL) with 5 treatments and 3 repetation, as mocaf control used BIMO bacteria. Advanced
testing used the Duncan New Mutiple Range Test (DNMRT) at a real level of 5%.
Observations on mocaf flour include, pH flour, WHC, swelling and whitish flour. The
observation resulted in a pH value of mocaf 6.43-5.44, WHC mocaf 207.7-231.3%, swelling
mocaf 551-1650.33% and whitish mocaf 90.77-91.68.
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1. Introduction

Mocaf (Modified Cassava Flour) is a flour from yam that has been adjusted using Lactic
Acid Bacteria (LAB) so that the molecule becomes simple and easy to digest. This flour
has properties that are close to wheat flour and it is expected to replace wheat in the
community, especially for those who cannot consume gluten (gluten free). Currently mocaf
flour has not been as public as expected because the processing is still simple and can be
done by the community industry. The effort that needs to be done is socialization to the
community about the benefits of using mocaf.

Mocaf is processed using Lactobacillus bacteria that are usually sold in liquid or powder

form, making it easier to use them in the community. But this bacteria is difficult to find in



the market so it becomes an obstacle by the community in obtaining it. Therefore,
alternative use of other ingredients that can be used as bacteria in the manufacture of
mocaf need to be found, the material is blondo or Virgin Coconut Oil (VCO) dregs.
Blondo VCO is a dreg produced in the manufacture of VCO. So far blondo has not been
utilized optimally and cause problems because in a few days will give off a pungent odor.
Mostly in community this dregs is only used as a livestock meal, although it still comprises
a fairly great nutritional rate. According to [1] blondo contains 13.97% carbohydrates,
8.38% protein and 17. 17% fat. There are several methods in the manufacture of VCO,
namely physical, chemical or enzymatic processing or (fermentation). But VCO dregs that
can be used in the manufacture of mocaf are dregs from VCO by fermentation,
According to [2] the rendering of fermented VCO is 25.4%. The dominant lactic acid
bacteria are found in blondo, namely from the genus Lactobacillus sp and Streptococcus
sp [3].

2. Material and Methods

2.1. Materials and Tools

In making mocaf ! the materials used are, yam with maturity of 9 to 12 months while the
materials for analysis are old coconut, BIMO starter, 80% alcohol, HCI 25%, NaOH 45%,
NaOH 2.5%, NH40H, Kl 5%, AgNO3 0.02 N aquades, pretolium benzene, selenium,
concentrated sulfuric acid, NaOH 30%, boric acid 3%, conway indicator, sulfuric acid 0.025
N and filter paper

Equipment used in the soaking process yams are plastic containers using lids, basins,
scales, while the tools for analysis is burette, aluminum cup, oven, fat gourd, erlemeyer,
drop pipette, cup glass, water gaper, measuring glass, reverse cooler, spatula, measuring

pumpkin, bucklet, kjeldahl flask and distillation device.

2.2. Implementation of research
This research has been carried out 3 stages, stage 1 is the manufacture of blondo which

begins with the manufacture of VCO in fermentation. The fermentation process is carried



out for 3 days to get Lactobacillus [4]. Stage 2 the mocaf manufacturing uses BIMO starter
as standard and comparison uses blondo from VCO with various concentrations. Stage 3
observations of the resulting mocaf include: flour pH, WHC (Water Holding Capacity),
swelling, and flour whitish degree.

2.3. Design

The design used in the study was a Complete Random (RAL) with 5 treatments and 3
repeatation. Duncan's New Multiple Range Test (DNMRT) at 5% significance level to carry
out further tests. Each of these treatments is as follows: without blondo (BIMO starter),
blondo addition 5%, 10%, 15%, 20%.

3. ! Results and Discussion

3.1 pH Mocaf

The results of the variety for mocaf pH differ significantly at the 5% level. The data on the

average pH of mocaf are in Table 1.

Table 1. Average pH of mocaf
Treatments
Average pH level of mocaf
A (Without the addition of blondo)
6.43a
B (5% blondo addition)
571 b
C (10% blondo addition)
5.64 b
D (15% blondo addition)
548 c
E (20% blondo addition)
544 c

Note: Numbers that are followed by the same lowercase letters in the same line and the



same uppercase letters in the same lane are not really different, according to the DNMRT
follow-up test at the actual level of 5%.

In table 1 it appears that the highest pH value is derived from A (without the addition of
mocaf). The treatment without the addition of mocaf is significantly different from the
treatment with the addition of blondo. The pH value of mocaf is influenced by the
amount of blondo added in making mocaf because the blondo used has been fermented
for 3 days to get the Lactobacilus bacteria. In the study the pH of immersion water was
measured to range from 5.45 to 4.32. In the table above it is seen with the more blondo
added the lower the immersion pH. Mocaf pH between ! without the addition of blondo
with the addition of each other was significantly different, while between the addition of
blondo the treatment was significantly different, only treatment C and D. This happened
because with an increase of 5% between treatments there was a difference in acidity but
between treatments the differences were not significantly different. According to [5] the
decrease in pH caused by hydrolysis of starch to glucose and organic acids, especially
lactic acid so that the longer the fermentation, the more hydrolyzed starch and lactic acid
formed so that the pH decreases. Furthermore, according to [6] in fermentation the more
bacteria produce lactic acid, the higher the organic acids formed due to the activity of these
bacteria. More organic acids will cause more H+ ions to be formed, so that the pH value
will decrease. Lactic acid, citric acid and acetic acid will dissociate into H+ ions [7].

The effect of pH values on starch is in ! the addition of carbonyl (CO) and carboxyl
groups (COOH). Carbonyl and carboxyl groups have a significant effect on the viscosity of
the paste formed, as they have a significant effect on the amylose decomposition process.
As the decomposition of

amylose increases, so does the formation of the paste and the value of its

development amount decreases [8].

3.2 WHC (Water Holding Capacity) Mocaf

The treatment of adding blondo VCO to the immersion of cassava for the manufacture of



mocaf against WHC was 4 not significantly different from each other at the 5% level of
significance based on the variance test data. The average WHC value is in Table 2 below:
Table 2. Average WHC mocaf
Treatments
Average WHC mocaf (%)
E (20% blondo addition)

2313 a
D (15% blondo addition)

226.5 a
C (10% blondo addition)

226.3 a
B (5% blondo addition)

223.7 a
A (Without i3 the addition of blondo)

207.7 a
Note: Numbers that are followed by the same lowercase letters in the same line and the
same uppercase letters in the same lane are not really different, according to the DNMRT
follow-up test at the actual level of 5%.
In Table 2 upstairs, the WHC values of mocaf produced is not significantly different from
one another between without H the addition of blondo with the addition of blondo. But with
the addition of blondo it is seen that the WHC value is increasing due to the lower pH. The
WHC value increases with the increase in the amount of blondo added because the starch
has been hydrolyzed by the addition of acidic blondo. According to [9] after hydrolyzed
starch it will be easier to depolymerize marked by breaking up the main chain ties, causing
shortening of chain length and decreasing molecular weight. There is a decrease in the
weight of the starch molecule, indirectly, the size of the starch molecule becomes smaller.
Water absorption increases if the size of the starch molecule is small which will make it

easier for water to enter the starch molecule. According to [10], the breakdown of starch



granules that occur during fermentation will change the structure of the starch which was
originally crystalline to be amorphous and porous so that with longer fermentation the
changes that occur will be more and more. This causes the ability of starch to bind water to
increase because water entering the material will be trapped in the porous part

The WHC value or water connective power is influenced by several factors, including:
comparison of amylose and amylopectin, molecular weight of amylose and
amylopectin, distribution of molecular weights, degree of branching, length of molecular

branches outer amylopectin which can play a role in bonding [11].

3.2 Swelling mocaf
From Rl the results of the test of the variety for swelling different significantly at the 5%

level. The average value of swelling for all treatments can be seen in Table 3.

Table 3. Average mocaf swelling

Treatments

Average mocaf swelling (%)

E (20% blondo addition)

1650.33 a

D (15% blondo addition)

1412.33 a

C (10% blondo addition)

1329.33 a

B (5% blondo addition)

1289.33 a

A (Without i3 the addition of blondo)
551 a

Note: Numbers that are followed by the same lowercase letters in the same line and the



same uppercase letters in the same lane are not really different, according to the DNMRT
follow-up test at the actual level of 5%.

Based on Table 3 above it appears that the value of swelling differs significantly but a it is
not real differing between treatments. The highest value of swelling is the treatment of
adding 20% blondo, because the bond of hydrogen in the starch weakens so that the water
easily enters and the starch becomes inflated. According to [12] the expanding power
increases with the increasing of acetic acid concentration. This happenes because the acid
can cause hydrogen bonds of the acid in the starch to weaken, so that water easily
enters the starch granules. The process can make &8 the starch granule becomes larger
and expands, this is because the starch granule will absorb water so that over time the
starch becomes expanded so that swelling power increases.

The increasing concentration of lactic acid then the value of swelling power and the
longer the hydrolysis time, causes the starch chain reduced and causes starch chains to
tend to be shorter and easier to absorb water [13]. Furthermore [14] said that starch
granules that absorb water will B} cause starch granules to swell and coincide so that the
value of swelling power increase. The longer the hydrolysis will cause reduced amylose
and increase amylopectin. Amylopectin has properties that tend to be insoluble in
water, so that if the amylopectin content increases then more pasta is formed and swelling
power will also rise.

3.4 Degrees Whitish Mocaf

vl The results of the test of the variety for whitish flour degrees is not really different
significantly at the 5% level. The average data of whitish flour degree can be seen on
Table 4.

Table 4. gk}l Average degree of flour whitish

Treatments

Average degree of flour whitish

E (20% blondo addition)

91.68a



D (15% blondo addition)

91.64a

C (10% blondo addition)

91.19a

B (5% blondo addition)

91.08a

A (Without the addition of blondo)

90.77a

Note: Numbers that are followed by the same lowercase letters in the same line and the
same uppercase letters in the same lane are not really different, according to the DNMRT
follow-up test at the actual level of 5%.

The highest degree of flour whitish is the treatment of adding 20% blondo (E), but between
treatments a it is not real different from each others. The fermentation treatment has
reduced the color darkness of the flour but in the presence of the addition of blondo the
whiter the flour produced. This happens because the acidic blondo will inhibit browning due
to drying. According to [15] the existence of a fermentation process by yeast significantly
decreases the level of darkness of flour. The addition of acidic blondo inhibits browning
during drying, resulting in whiter flour. Furthermore, according to [16], organic acids
such as citric acid are used to inhibit the browning reaction by lowering the pH. In addition
it is supported by [17] the browning reaction is slowed down by a decrease in pH and the
browning reaction can be said to be self-imposing because the pH decreases with the

numbers of the basic amino acid groups.



4. Conclusion

From the research conducted it can be concluded that : 1) The use of blondo as a
mocaf starter can further whiten the color of the flour produced, due to the inhibition of
browning in the presence of acidic blondo. 2) Flour pH ranges from 6.43-5.44, WHC
mocaf 207.7-231.3%, mocaf swelling 551-1650.33% and mocaf whitish 90.77-91.68.
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