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Abstract
Rambutan is one of the native plants of Indonesia that has good adaptation and abundant fruit production.

The use of rambutan so far has only been limited to fruit flesh, while rambutan seeds have only become
waste that requires special handling. Rambutan seeds are food waste containing relatively high fat content
ranging from 17-39% which can be used as a biodiesel additive. Efforts are being made to be able to take
advantage of rambutan seeds, namely by identifying the nutritional content of rambutan seeds. The aims
of this study is to identify the nutritional content of rambutan seeds so that they can be used as an
information basis for the initiation of biodiesel. The research was conducted in September-Desember 2020
at the Center for Seeds fo Food Crops and Horticulture (B2TPH), Karanganyar regency using a direct
survey and descriptive method. Seed proximate analysis was carried out at the Food and Nutrition
Laboratory, Faculty of Agriculture, Sebelas Maret University. Determination of water content using the
Thermogravimetric method, mineral content using the Dry method, fat content using the Soxhlet method,
protein content using the Kjeldahl method, and carbohydrate content using the By different method. The
result showed that rambutan seeds contain nutrients such as water, minerals, protein, fat, and
carbohydrates. The highest fat content was found in rapiah variety which was 24,15% and the lowest was
in lebak bulus variety which only had 18,7% fat content. The fat content is high so that can be used as an
environmentally friendly fuel (biodiesel).
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1. INTRODUCTION

Rambutan is a plant species native to Indonesia [1], [2]. The adaptation of this plant is very good, and
in rambutan season the fruit production is very abundant. So far, rambutan has only been used for the flesh
of the fruit, while the seeds for the fruit have not been utilized, even as waste that requires special
handling. Rambutan seeds can be used as raw material for biodiesel because they contain several types of
fatty acids which are relatively high, ranging from 17-39% [3]-[5]. The fatty acids of rambutan oil can
also be used as biodiesel additives [6]. Utilization of food waste can be used as an alternative in the

manufacture of vegetable oil.
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More and more alternative fuels are being created considering the increasingly limited use of
petroleum fuels due to their continuous use due to the growing need for petroleum. Biodiesel is an
environmentally friendly alternative fuel made from renewable biological resources such as vegetable oils
or animal fats. Vegetable oil has potential as a renewable fuel source, as well as an alternative to
petroleum-based fuel (petrodiesel) [7], [8]. Vegetable oil is becoming attractive as a renewable energy
source for biodiesel production due to its high availability at low cost [9].

Oil from rambutan seeds can be used as renewable biodiesel because it has properties similar to palm
oil [10], [11]. Utilization of waste of rambutan seeds has not been widely carried out due to lack of
information about the benefits of its use. One of the efforts that can be done is to identify the nutritional
content contained in the seeds by means of proximate analysis of the seeds of several rambutan varieties.
Proximate analysis is an analysis that classifies the components contained in a material based on its
chemical composition and function [12], [13]. Based on this analysis, it can be seen that the nutritional
content contained in rambutan seeds is feasible to be used as a basic ingredient in the manufacture of

vegetable oil (biodiesel).

2. MATERIAL AND METHOD

The research was carried out at the Center for Seeds for Food Crops and Horticulture (B2TPH)
Karanganyar, to take samples of rambutan seeds on five variety of rambutan from September-December
2020. This research uses a direct survey and descriptive methods. Seed proximate analysis was carried out
at the Food and Nutrition Laboratory, Faculty of Agriculture, Sebelas Maret University. Determination of
water content using the Thermogravimetric method, mineral content using the Dry method, fat content
using the Soxhlet method, protein content using the Kjeldahl method, and carbohydrate content using the
by different method. The material used were individuals from 5 varieties consisting of the rapiah, antalagi,
binjai, lebak bulus, and sibatuk ganal. Each variety was mashed and weighed as much as 2 grams.

3. RESULT AND DISCUSSION
Based on the results of the research conducted, the result of the proximate analysis of rambutan seeds
was obtained as shown in table 1.

Table 1. Result of proximate analysis of rambutan seeds.

Analysis Parameters

Sample .
Water (% . Ash (% Fat (% Protein (% Carbohydrate

Code 0

wp) ~ Mineral owb) wh) wh) (% wh)
Binjai 35,44 101 0,99 1963 168 42,24
Siabtuk 32,68 1.10 1,09 18,89 208 45,24
Ganal
Rapiah 27.18 115 114 24,15 1.32 46,18
Lebak 30,60 1.23 1.16 18.70 135 48,12
Bulus
Antalagi 32,14 1.06 1,01 20,88 260 43,31
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Source: research result
1. Water content

The amount of water content contained in a material expressed in percent (%) based on dry weight
is the meaning of water content. Determination of water content of the proximate test on rambutan
seeds using the thermogravimetric method. According to [14] the thermogravimetric method uses the
principle that the water contened in the material is heated at a temperature of 105 C for a certain time.
The result showed that the water content of rambutan seeds ranged from 27,18%-35,44%, this result is
almost the same as research conducted by [15] who had research result on the water content of
rambutan seeds ranging from 34,2%-34,65.

The result of the average moisture content using the thermogravimteric method showed that the
seeds of the binjai variety contained the highest moisture content while the lowest was in the rapiah
variety. Binjai has a water content of 35,44%, sibatuk gana has a total water content of 32,68%,
antalagi has a total ater content of 32,145, lebak bulus has a water content of 30,60%, and finally the
rapiah variety contains the lowest water content as much as 27,18%. According to [16] water content
is a very important quality parameter for a product because water content can cause reactions that can
reduce the quality of a material. The water content affects the shelf life of the seeds, this is because the
amount of free water can be used by microbes for growth. The decrease in water content that occurs in
rambutan seeds may occur due to the length of the filtering process so that more water evaporates in
the seeds. This is following what was stated by [17], that the longer the filtration time, the less water
content will result in the yield will also decrease.

2. Ash Content

Determination of ash content to determine the amount of mineral content contained in rambutan
seeds based on dry weight. According to [18], the determination of ash content is related to the mineral
content and purity contained in a material. The result showed that the highest ash content of rambutan
seeds was found in the lebak bulus at 1,16%, then the rapiah with an ash content of 1,14%, after that
sibatuk ganal with an ash content of 1,09%. Varieties with low ash content are found in antalagi with
an ash content of 1,01% and binjai with an ash content of 0,99%. According to [19] in his research on
oyster mushrooms, the lower the ash content value, the better the quality of the material. By looking at
the result of the ash content in rambutan seeds, it can be a benchmark for the mineral content contained
in the rambutan seeds. For seeds with high ash content, the mineral content will also be high.

3. Mineral Content

The result showed that the seeds with the highest mineral content were the lebak bulus variety with
a mineral content of 1,23%, rapiah with a mineral content of 1,15%, sibatuk ganal with a mineral
content of 1,10%, and antalagi with a mineral content of 1,06%. The seeds containing the lowest
mineral content were binjai with 1,01% mineral content. The result showed that the ash content was

directly proportional to the mineral content the highest ash content value was found in lebak bulus
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variety, so that the highest mineral content was also found in lebak bulus. On the other hand, the lowest
ash content was found in the binjai variety and the lowest mineral content was also found in the binjai
variety. This is in line with the opinion of [20] which states that the value of the ash content contained
in the seeds is an illustration of the amount of mineral content contained in rambutan seeds, so it can be
said that the seeds that have the highest ash content will be the source of the most minerals.

4. Fat Content

Determination of fat content in the proximate test of rambutan seeds using the soxhlet method. The
result showed that the fat content in the five varieties of rambutan seeds (table 1) ranged from 18,70%-
24,15%. Other information carried out by [21] in his research, rambutan seeds contain a fairly high-fat
content ranging from 37,1%-38,9% and higher fat content compared to mango seed fat content which
is only around 6,1%-6,8%. Therefore rambutan seed fat can not only be used to make soap, candles,
and fuel but also can be a natural source of edible fat but with proper manufacturing use.

The result also showed that the rapiah variety had the highest fat content, this was presumably
because the seeds of the rapiah variety had a light brown color compared to other varieties. This is
following [3], [22] in his research which states that generally single light brown rambutan seeds have
high levels of fat and oil. And the rapiah has low water content, so the extraction of fat content can run
well and produce a high-fat content. If the seeds still contain high water, the solvent will be difficult to
enter the tissues/cells and the solvent will become saturated with water so that the fat content extraction
process is less efficient [23].

5. Protein Content

The rambutan variety which contains the highest protein content is antalagi as much as 2,6% then
sibatuk ganal as much as 2,08%. Binjai variety has a protein content of 1,68% and the last two
varieties have a protein content value that is not much different from lebak bulus and rapiah with the
total protein content respectively 1,35% and 1,32%. The result showed that the protein content of
rambutan seeds ranged from 1,32-2,6%. This is not following [24] who said that rambutan seeds
contain protein levels ranging from 7,8%-14,1% based on the dry weight. Table 5 it can be seen that
the highest protein content is only 2,6% where the result is very far below the average. This is because
the water content in the seeds is very high, causing the protein content in the seeds to decrease.

6. Carbohydrate Content

Based on the result of the study the highest carbohydrate was produced in lebak bulus with 48,12%
and the lowest carbohydrate content in binjai with 42,24%. Other varieties such as rapiah have a
carbohydrate content of 46,18%, sibatuk ganal with a carbohydrate content of 45,24% and antalagi
have a carbohydrate content of 43,31%. Based on the result of the study it was seen that in several
analyses, lebak bulus had the highest result in ash content, mineral content, and carbohydrate content.
The increase in protein and fat content, as well as ash, was caused proportionally due to the decrease in

water[25]. The decrease in water content is caused by the heating process (boiling) which causes the
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release of free water from the material. while the highest fat content is in rapiah, because in rapiah the
amount of water content is low so that the extraction of fat content can run well and produce high-fat
content. If the seeds contain high water, the solvent will be difficult to enter the tissue and the solvent

will become saturated with water so that the fat content extraction process is less efficient [26].

4. CONCLUSION

Rambutan seeds contain nutrients such as minerals, protein, fat, and carbohydrates. The highest fat

content was found in rapiah variety which was 24,15% and the lowest was in lebak bulus variety which

only had 18,7% fat content. the fat content is high so that it can be used as the basic material for biodiesel.
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