Journal of Physics: Conference Series

PAPER « OPEN ACCESS

The changes of starch and sugar on fermented of mixture of cassava
and sweet potatoes using local tape ragi

To cite this article: Nurhayani H. Muhiddin et al 2019 J. Phys.: Conf. Ser. 1317 012084

View the article online for updates and enhancements.

This content was downloaded from IP address 182.1.162.135 on 28/10/2020 at 15:35


https://doi.org/10.1088/1742-6596/1317/1/012084
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssx-qQ0hr2BfKLvncKo-jac98sZAKWrgIhIzT1L1uaXxzaYsAXHwjTlbe7_7yClN7ME-l9YYK1wYmNCbTmuI3Z9pT7APV3aIF0P18MFWHd5QBSa4zJ0UHOR-j3z7l_WETyDc2I_lBaf1FRY_vRyp8MftyoGQSmL5tIFuNzBaCYROFFQ86O4cmo4-v24w9UZLfChcoz7u0d2Jv5n2vt8lbwWvjt9zI7G_RN3S9hJ9EMoni7TvyqT&sig=Cg0ArKJSzLtZF4NW4n9h&adurl=http://iopscience.org/books

ICOMSET2018 IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1317 (2019) 012084  doi:10.1088/1742-6596/1317/1/012084

The changes of starch and sugar on fermented of mixture of
cassava and sweet potatoes using local tape ragi

Nurhayani H. Muhiddin'*, Ramlawati', Nur Arfa Yanti?, and Abdul Mun’im’

'Faculty of Mathematics and Natural Sciences, Universitas Negeri Makassar,
Makassar 90222, Indonesia

“Faculty of Mathematics and Natural Sciences, Universitas Halu Oleo, Kendari 93232,
Indonesia

*nurhayaniO8@gmail.com

Abstract. The aims of this study is to determine the change of starch and sugar content on
cassava roots and sweet potato substrates through local “Tape Ragi” fermentation. The type of
research is experiment with solid substrate fermentation method. The cassava roots and sweet
potato mixture substrate is made with variation of concentration 1:0; 1:1; 1:3; 3:1 and 0:1. The
tape ragi used is obtained from the traditional market of Bone regency of South Sulawesi
province which is the result of selection in previous research. Analysis of starch content on
products using enzymatic methods. The principle of analysis by such methods is starch extracted
by dimethyl sulfoxide and acid, hydrolyzed by enzyme amyloglucosidase into sugar. The sugar
content is determined by the determination of total sugar, and the starch content is 0.9 times the
sugar content. The results of this study shows that the fermented mixture of cassava roots and
sweet potatoes using local tape ragi B causes changes in starch and sugar levels. Level of starch
on cassava roots subtract treatment (K), mixture of cassava roots and sweet potato with ratio 1:
1 (K1J1) and cassava roots and sweet potato mixture with ratio 3: 1 (K3: J1) decreased. The
treatment of sweet potato substrate (J) and cassava roots mixture and sweet potato mixture with
ratio of 1: 3 (K1J3) actually increased to 24.84% from 22.78% before fermentation and 33.57%
from 27.48% before fermentation. All variations of the substrate treatment experienced a change
in the increase in the amount of sugar content after fermentation using local tape ragi.

1. Introduction

Cassava is quite rich in starch as a cheap source of carbohydrates and has a high energy density of
around 610 kJ/100g of fresh roots. Excess cassava compared to other plants is that it can grow in  soil
with low fertility, resistant to pests and drought. Cassava roots have a relatively high energy content
with relatively low crude fiber, but cassava roots as foodstuffs also have disadvantages, namely low
levels of protein, minerals, vitamins, and the presence of antinutrients, namely cyanide acid (Tivana,
2012).

Sweet potatoes do not have cyanogenic limitations associated with cassava, but are less well known.
This can be attributed to relatively low utilization rates. Nutrition, sweet potato is one of the very high
caloric foods (providing 90 calories / 100 g vs. 70 calories / 100 g tubers), a source of rich dietary fiber,
antioxidants, vitamins, and minerals. This is a good source of vitamin A (28). However, sweet potatoes
cannot yet be recognized as a vital ingredient in food production and safety (Sobuoka et al., 2010,
Sullivan et al., (1997), Umesh (2009) in Karim et al., 2016). Sweet potato natural starch has a low
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viscosity value, has a limited development pattern during heating and tends to be easily degenerated.
Therefore, modification of starch is needed. By treating cassava roots through a fermentation process
using local tape ragi, it is expected that the characteristics of sweet potato flour are better.

In Indonesia, “ragi” is made with rice flour and is sold as white, somewhat flattened balls about 3 cm
in diameter (Hesseltine 1965). Yeasts thought to be present in tape ragi include Saccharomyces
cerevisiae and Pichia anomala, The Mucoraceous molds of Rhizopus oryzae and Chlamydomucor
oryzae contribute substantial quantities of amylase which eventually saccharify cassava or rice starch
during the second stage of fermentation. Commonly known types of “ragi” are bread ragi, tape ragi, and
tempeh ragi. Ragi containing microflora such as mold, yeast and bacteria can function as fermentation
starters and can increase the nutritional content of fermented products (Beuchat, 1987 ; Suliantari and
Rahayu, 1990).

Traditional fermented food products or beverages which are the result of enzyme activity from
microorganisms, are found in many areas in Indonesia. Southeast Sulawesi province, for example, has
traditional fermented food known as "tape singkong" and "tape ketan. " Tape singkong" is a traditional
food made from a sweet cassava root (Manihot esculunta Crantz) by a fermentation process. In the
process of fermentation in the manufacture of tape, carbohydrates (starch), react with enzymes or
hydrolysed to produce glucose. Glucose will undergo a process of fermentation (fermentation) and
produce ethanol / alcohol. In the curing process of cassava, must be controlled temperature and time.
Namely at room temperature with time 3x24 hours (Suliantari and Rahayu, 1990).

2. Experimental Details

The local tape ragi used as a starter is B tape ragi which is the result of selection of 5 types of local tape.
The tape ragi is smoothed out and ready to use as a starter. and counting the number of living cells
(viability) of microorganisms by Standard Plate Count (SPC) method (Cappucino & Sherman, 1987).
Tape ragi powder that has known quantity/viability microbe ready for use as an inoculum or starter on
fermentation mixture of cassava roots and sweet potato (McNeil and Harvey, 1990). The cassava roots
used were sweet cassava (Manihot esculenta Crantz) with a harvesting age of 6-8 months, while sweet
potato (lpomoea batatas L.) used were purple sweet potato (Ayamurasaki) with a harvesting period of
3 - 4 months.

Cassava and sweet potatoes are peeled, washed and cut into small pieces, then steamed separately
for 30 minutes of cassava roots and 20 minutes for sweet potatoes. The steamed cassava roots (K) and
sweet potato (J) are each weighed according to mixed treatment variations and fed into a number of
sterile fermentors according to the mixed substrate variations. The substrate was sterilized with UV lamp
2 x 45 minutes, then each substrate in the fermentor was inoculated with a tape ragi inoculum as much
as 10% then fermented at room temperature with 2 days fermentation time. Further analysis of starch
and sugar content of fermented cassava roots products from the results of all treatment variations.
Analysis of the chemical composition of cassava roots and sweet potato mixture of local tape ragi
fermentation comprises starch and sugar content using enzymatic method (AOAC, 1990; Ghofar et al.,
2005; Sudarmadji, ef al., 1984).

3. Results and Discussion

The content of starch on substrate with variation of cassava roots and sweet potatoes mixture is
determined by enzymatic method. The principle of analysis by such methods is starch extracted by
dimethyl sulfoxide and acid, hydrolyzed by enzyme amyloglucosidase into sugar. The sugar content is
determined by the determination of total sugar, and the starch content is 0.9 times the sugar content.
Data of analysis of starch content of substrate of cassava roots and sweet potato mixture are listed in
Table 1.
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Table 1. Results of Analysis of Starch Content of Fermented Mixture Products of
Cassava Roots and Sweet Potatoes

No.  Treatment Starch Content (%)
Before Fermentation After Fermentation
1 K 38.38 37.38
2 J 22.78 24.84
3 K1J1 29.00 27.85
4 K1J3 27.48 33.57
5 K3J1 35.76 34.38

Tabel 1 data shows that there is a change in starch content in all substrate treatment variations.
Cassava roots substrate (K) treatment decreased starch content after fermentation using local tape ragi
to 37.38% after fermentation of 38.38% before fermentation. Similarly, the treatment of substrate
mixture of cassava and sweet potato with a ratio of 1: 1 (K1J1) and a mixture of cassava and sweet
potato with a ratio of 3: 1 (K3: J1), also decreased to 27.85% from 29.00% and 34.38 % of 35.76%
before fermentation. On the contrary, the increase of starch content after fermentation occurred in the
substrate of purple sweet potato without cassava (J), ie from 22.78% to 24.84%, and fermented cassava
and sweet potato mixture with a concentration of 1: 3 (K1J3), ie from 27.49% to 33.58 %. This result
can be seen more clearly in Figure 1.
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Figure 1. Hystogram of change of starch content Fermented Mixture
Products of Cassava Roots and Sweet Potatoes.

Based on the results of this study and Figure 1, it is known that the substrate with a ratio of purple
sweet potato more than cassava roots has increased starch levels. This research is confirmed by the
results of Yadang et al. (2013) that sweet potato starch content increased after fermentation from 1 day
to 5 days, ie from 76.57 g/ 100 g to 87.49, 89.65, 90.05, 90.56 and 91.25 g/ 100 g.

The results of the analysis of the sugar content of fermented cassava roots and sweet potato mixture
products are listed in table 2.
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Table 2. Results of Sugar Level Analysis of Fermented Products Mixed Cassava
Roots and Sweet Potatoes

Sugar Content (%)
No. Treatmen
Before Fermentation After Fermentation
1 K 0.44 14.64
2 J 2.34 7.61
3 Kl 0.86 10.05
4 K113 1.78 9.33
5 Ka3J1 0.65 12.4

Data Table 2 and figure 2 shows that all variations of substrate treatment experienced changes in the
amount of sugar content after fermentation using local tape ragi.
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Figure 2. Hystogram of change of sugar content fermented mixture products
of cassava roots and sweet potatoes

It is interesting in the results of the analysis of sugar content, it is known that an increase in sugar
content after fermentation using local “tape ragi” respectively from the highest to the lowest based on
the concentration of cassava roots in the substrate mixture. The highest increase in sugar content
occurred in cassava roots without purple sweet potato (K) mixture which was 14, 20%. Furthermore,
consecutively in the treatment of cassava roots and sweet potato mixture with a ratio of 3.1 (K3J1) that
is equal to 11.75%, treatment of cassava roots and sweet potato mixtures with a ratio of 1: 1 (K1J1) of
9.19%, treatment of cassava roots mixture and sweet potato with a ratio of 1: 3 (K1J3) of 7.55% and the
lowest in sweet potato treatment without cassava roots mixture (J), only at 5.27%.

According to the results of research by Karim et al. (2016), there was a decrease in the carbohydrate
content of the cassava-sweet potato gari with increased level of sweet potatoes incorporation which
suggests that the cassava roots used had more carbohydrate content than the sweet potatoes used, or
sweet potatoes incorporation increased level of fermentation which consequently resulted to higher level
of carbohydrate break down. This might be as a result of higher sugar content in sweet potatoes which
is the main substrate for fermentation. Sweet potatoes contain simple sugars such as glucose, fructose,
sucrose and maltose which make up about 32% of its carbohydrate content.
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4. Conclusion

In conclusion, this study shows that fermented mixture of cassava roots and sweet potatoes using local
“ragi tape” causes changes in starch and sugar levels. Level of starch on cassava roots subtract treatment
(K), mixture of cassava roots and sweet potato with ratio 1: 1 (K1J1) and cassava roots and sweet potato
mixture with ratio 3: 1 (K3: J1) decreased. The treatment of sweet potato substrate (J) and cassava roots
mixture with ratio of 1: 3 (K1J3) actually increased to 24.84% from 22.78% before fermentation and
33.57% from 27.48% before fermentation. All variations of the substrate treatment experienced a change
in the increase in the amount of sugar content after fermentation using local “tape ragi”.
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