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ABSTRACT. One of the local agricultural commodities of Central Sulawesi is Banggai sweet potato (Dioscorea sp) and
seaweed (Eucheuma cottonii) which contain nutrients to support public health. This study aims to find a synbiotic drink
formulation with the highest bioactivity and best sensory value based on Banggai sweet potato flour and seaweed
carrageenan as prebiotics and L. casei as probiotics. This research is divided into three stages: the first stage is optimization
of the ratio of Banggai sweet potato flour and carrageenan, the second stage is optimization of the addition of L. casei to
the synbiotic drink formulation, the third stage is fermentation time. The test parameters carried out are: bioactivity test
including total lactic acid bacteria (LAB) test using the Total Plate Count (TPC) method, antioxidant activity test (DPPH),
total soluble solids (refractometry) and sensory tests including taste, aroma, and texture (Hedonic scoring). The results of
the study based on the effect of the ratio between banggai yam and seaweed obtained the best ratio of 2: 1 (% w/b) with
total LAB count of 2.03 x108 CFU/mL, total titratable acid of 0.56%, pH 4.16; antioxidant activity of 58.63%.
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1. INTRODUCTION

Awareness of the importance of a healthy lifestyle is the basis for the development of functional foods. Some local
food plants in Central Sulawesi can be utilized to support public health. Banggai sweet potato (Dioscorea sp) and
seaweed (Eucheuma cottonii) are local food sources that contain nutrients and are needed to support public health.
Food diversification is needed to support national food security. One form of food diversification is the processing of
plant-based food ingredients into synbiotic drinks that have functional properties and become food products with
better economic and nutritional value (Tripathi and Giri, 2014).

Functional food development can be done using microorganisms in foods such as probiotics, which are live
bacteria, one of which is Lactobacillus casei, which when consumed will have a positive effect on the body in
maintaining the balance of bacteria in the digestive tract. The types of probiotic functional foods that have been
developed are milk, yogurt, and their fermented preparations. In addition to probiotic foods, diversification of
fermented products can be through the development of functional food products by integrating probiotics and
prebiotics or prebiotic source foods into synbiotic products (Mani, et al, 2014; Dewi and Ayu, 2014). Banggai yam
can be used as a raw material for making synbiotic drinks using Lactobacillus casei starter which has a beneficial
effect on the body's health, increasing the body's immune response and inhibiting harmful enzymes. Lactobacillus sp.
is the most common species of lactic acid bacteria used as probiotics for fermented dairy products (Boeni and
Pourahmad, 2012; Zannini et al, 2016).

2. MATERIALS AND METHOD

Preparation of Banggai Sweet Potato and Seaweed

Banggai sweet potato was washed thoroughly then blanching by immersing in hot water at 800 C for 1
minute until the whole tuber is submerged in water, then peeling the skin. Blanching is done on intact tubers to
avoid and reduce browning reactions. The next stage is slicing with a thickness of Imm - 2 mm then the tubers are
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soaked in salt and sodium metabisulfite solution with 5% and 0.3% respectively for 2 hours, to reduce itching
caused by the release of calcium oxalate crystals from inside the tuber cells. The use of sodium metabisulfite is to
maintain the original color of the tubers and prevent the browning process before processing as well as eliminating
the smell and taste of tartness. Tubers are arranged on drying racks in an organized manner to facilitate the drying
process and dry tubers evenly. Then the dried tubers were crushed with a blender and sieved with 80 mesh size to
produce fine flour. Banggai yam flour is added with water in the amount of 2 times the weight of banggai yam, and
forms a slurry then filtered using a filter cloth and the next stage is the precipitation process. The precipitate was
separated from the filtrate, and the banggai yam filtrate was used in the manufacture of synbiotic drinks.

Seaweed preparation, namely: seaweed samples are cleaned using clean water, then cut into small pieces,
added with distilled water in a ratio of 1: 1 and blended then filtered, the filtrate obtained is used for making
synbiotic drinks

Preparation of Synbiotic Drink

Banggai sweet potato filtrate and seaweed were mixed according to the treatment of ratio variation (v/v),
namely: 1:1, 1:2, 2:1 then pasteurized at 800C for 15 minutes. Next, skim milk and 4% glucose were added and
cooled. After the filtrate temperature reached 400C, the addition of Lactobacillus casei culture inoculum was carried
out with a concentration variation of 0.5; 1.0, and 1.5% (v/v).The next stage was incubation at 370 C with variations
in incubation time, namely: 3, 6, and 9 hours. The synbiotic drink products formed were analyzed for each test
parameter

Synbiotic Product Testing

The stages of testing synbiotic products include: a) bioactivity testing, namely: total lactic acid bacteria (LAB)
using the Total Plate Colony (TPC) method (Horackova et al., 2015)), resistance to low pH (Mawar et al., 2018)
total soluble solids (AOAC, 2015), pH (using a pH meter), antioxidant activity testing using the DPPH method
(Sayuti et al., 2015). (b) Sensory value testing includes taste, aroma, and texture using the Hedonic scoring method
(Febriyanti and Yunita, 2018)). Each treatment variable was repeated three times, so the total number of
experimental units was 81 units. The experimental design used a Randomized Complete Factorial Pattern (ALPF)
design, the data from this study were then statistically analyzed using One Way ANOVA through the SPSS 17.0
program. If there is a difference, it is continued with Duncan Multiple Range Test (DMRT) at the 5% significance
level

3. RESULTS AND DISCUSSION

The results of the analysis showed that the length of fermentation influenced the total lactic acid bacteria (LAB)
of banggai sweet potato-seaweed synbiotic drink. The highest total LAB log was produced by the synbiotic drink
fermented for 36 hours, which amounted to 1.24 x 109 CFU/mL (Figure 1). The increase in the number of bacterial
cells at the fermentation time of 36 hours fermentation arena 0 to 36 hours, the cells are in the logarithmic phase,
which is a phase where lactic acid bacteria divide rapidly and constantly follow a logarithmic curve. The logarithmic
phase is a period of balanced growth or steady state with a constant specific growth rate (Judoamidjojo, et al., 1990).
In the entire fermentation process, the chemical composition of the media changes because nutrients will be
consumed and metabolites will be produced, so the environment is in a steady state. According to Caldwell (1994),
cells will divide at a constant rate, cell mass increases and cell growth is in a balanced state in the logarithmic
growth phase. Then the decline in the number of microbial populations can be caused by the exhaustion of nutrients
in the media and the energy reserves in the cells have been exhausted. In addition, the results of microbial
metabolism itself may be toxic, so it can be the cause of cell death. According to Caldwell (1994), the number of
cells that die is more so that there is a decrease in the number of microbial populations. This shows that the longer
the fermentation time, the higher the amount of Lactobacillus casei. According to Magala et al. (2013), the longer
the fermentation time, the more pyruvic acid, acetic acid and lactic acid produced by lactic acid bacteria.



Bioactivity of Sinbiotics Products Based on Banggai Sweet Potato 9

Total LAB (CFU/mL)

Time of fermentation (hr)

Figure 1. Effect of Fermentation Time on Total LAB Count of Synbiotic Drinks

The results showed that the length of fermentation had a very significant effect on the total acid of green grass
jelly leaf extract synbiotic drink. The synbiotic drink fermented for 60 hours produced the highest total acid value,
which was 0.42%. (Figure 2). The total acid calculated in this synbiotic drink is mostly lactic acid and a small
portion is short-chain fatty acids such as acetic, propionic, and butyric acids. Sreeramulu et al. (2000) stated that
during the fermentation process, glucose and fructose are broken down by bacteria which then produce organic acids
which will increase along with the longer fermentation time
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Figure 2. Effect of fermentation time on total acid content of synbiotic beverage

Total phenol during cooking can occur in two ways, namely dissolved in the processing liquid and through the
oxidation process (Pratt, 1992). The higher the temperature and the longer the processing process can cause the
phenol content to decrease. According to McQue and Shetty (2005), the decrease in phenolic compounds due to the
process of degradation of phenolic structures by microbes as a form of detoxification strategy by antimicrobials, the
results of total phenol analysis can be seen in (Figure 3).
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Figure 3. Effect of fermentation time on total phenolics content of synbiotic drink
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The results (Figure 4) show that during fermentation there was an increase in antioxidant activity in the synbiotic
drink which was originally 61.07% and then increased to 74.82% in the synbiotic drink with 12 hours fermentation
time treatment and further increased in the 60 hours fermentation time treatment. The increase in antioxidant activity
is due to antioxidant compounds that are more stable in acidic conditions formed during the fermentation process.
According to Yu and Van (2005), lactic acid in yogurt contains a-hydroxi acids (AHA) which have antioxidant
properties, so that the antioxidant activity influenced by lactic acid from probiotics acts as a hydrogen atom donor
for atoms that have unpaired electrons in their outer orbit (free radicals).

4. CONCLUSIONS

Bioactivity test including total lactic acid bacteria (LAB) test using the Total Plate Count (TPC) method, antioxidant
activity test, total soluble solids. The results of the study based on the effect of the ratio between banggai sweet potato
and seaweed obtained the best ratio of 2: 1 (% w/b) and fermentation time at 60 hours with total LAB count of 2.03 x108
CFU/mL, total acid of 0.56%; pH 4.16; antioxidant activity of 58.63%.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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