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ABSTRACT 
Seaweed has a high potential value after being processed into semi-pure carrageenan flour 
(Semi Refined Carrageenan, SRC) and pure carrageenan (Refined carageenan, RC). 
Carrageenan is a yellowish white flour from seaweed type Eucheuma cottonii, which can 
form a gel so that it plays a very important role in the food and medicine industry, including 
as a stabilizer, thickener and emulsifier. This research examines the comparision of the 
effectiveness of three solutions, namely soaking with rice washing water, well water, and 
CaCO3 2% solution in the initial immersion stage. The next stage examines the effect of 
different drying times using manual drying methods by exposing the carrageenan extract to 
the sun for 6 and 8 hours. The test results of sulfate level, moisture level, ash level, 
appearance, odor, texture, and color showed that the soaking treatment with rice washing 
water and drying for 6 hours (A2B1) with data were 403.4 mg / Kg (sulfate level); 6.42% 
(water levelt); 24.42% (ash level); 8,4 (appearance); 6.9 (odor); 8.5 (texture); and 8.1 (color). 
Further research can be focused on the closed SRC drying process to avoid environmental 
contamination and the effect of storage under vacuum and non-vacuum conditions on the 
chemical, physical, and organoleptic characteristics of SRC flour. 
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The diversity of seaweed in Indonesia is the largest compared to other countries. 
Seaweed consists of 4 classes, namely green algae (Cholophyceae), brown algae 
(Phaeophyciae), blue algae (Cyanophyceae) and red algae (Rhodophyceae). Eucheuma 
cottonii red algae can produce carrageenan (Suparmi and Sahri, 2009). 

One type of seaweed is Algae Sargassum sp. or brown algae. This algae is a genus of 
Sargassum which belongs to the class Phaeophyceae, Sargassum sp. contains Mg, Na, Fe, 
tannin, iodine, and phenol which have the potential as an antimicrobial agent against several 
types of pathogenic bacteria that can cause diarrhea (Sastry and Rao, 1994). Sargassum sp. 
contains alginate and iodine which are useful for the food, pharmaceutical, cosmetic and 
textile industries (Kadi, 2008). Seaweed has a high potential value after being processed into 
semi-pure carrageenan flour (Semi Refined Carrageenan, SRC) and pure carrageenan 
(Refined carageenan, RC). 

Carrageenan is yellowish white flour from seaweed type Eucheuma cottonii, which can 
form a gel so that it plays a very important role in the food and medicine industry, including 
as a stabilizer, thickener and emulsifier (Dewi, et al, 2012). 

In the process of extracting seaweed into carrageenan, there is a stage of soaking dry 
seaweed which aims to remove salts and odors. The fishy smell is due to the amine content 
in seaweed. The odor of amines (ammonia (NH3)) needs to be removed by pre-treatment, 
namely by adding ingredients to the solution when soaking dry seaweed (Xiren and Aminah, 
2014). 

Research on carrageenan processing has been carried out, including the 
characterization of SRC Eucheuma cottonii from different regions (Sormin et al., 2018), with 
a soaking process using 2% CaCO3 solution. Another study conducted by Rosalita et al. 
(2018) regarding the type of soaking solution on the quality of the seaweed pudding. This 
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study used rice washing water and lime solution which aims to reduce the smell of mixing 
amines with seaweed. 

The carrageenan processing stage also includes a drying process to obtain dry 
carrageenan and then mash it into powder / flour. The drying process is done manually or 
mechanically. Manual drying by drying the carrageenan extract in the sun until the 
carrageenan is dry. In mechanical drying using drying equipment such as ovens, drying 
drums and spray drying. 

The availability of mechanical dryers in the community is very limited, apart from the 
relatively expensive prices and not all regions sell these tools. So that drying with the manual 
method, it is very easy to implement in the community. Only by preparing plastic or bamboo / 
wood trays and then drying them in the sun, the drying process of carrageenan extract can 
be easily carried out. 

Based on this description, research is needed to examine the effectiveness of the dry 
seaweed immersion process and the carrageenan extract drying process (SRC). This 
research examines comparing the effectiveness of three solutions, namely soaking with rice 
washing water, well water, and 2% CaCo3 solution in the initial immersion stage. The next 
stage examines the effect of different drying times using manual drying methods by exposing 
the carrageenan extract to the sun for 6 and 8 hours. 
 

METHODS OF RESEARCH 
 

The research was conducted for four months from August to November 2020 at the 
Laboratory of Raw Materials and Organoleptic for Processing Fisheries Products and the 
Laboratory of Animal Husbandry Faculty of ULM Agriculture. 

The equipment used in this study were basin, measuring cup, knife, pH paper, para-
para, blender, flour filter, analytical scale, and analysis equipment. The materials used are 
seaweed (Eucheuma cottonii), water, CaCO3, rice, plastic bags, code paper, and materials 
for analysis. 

The dried seaweed is washed, then soaked according to the treatment, namely with 
well water, rice washing water and 2% CaCO3 solution until all the seaweed is soaked, the 
seaweed is soaked for 10 hours to remove salts and odors. After the first soaking, the 
seaweed is rinsed 1 time then extracted, which is soaked for 24 hours in a 0.5% KOH 
solution with a ratio of dry seaweed and a solution of 1:10 (w / v). Seaweed is washed with 
clean water to a neutral pH (about 7), the washing product is called SRC. The SRC which 
was still wet was drained, cut into pieces about 1-2 cm in length and dried under full sun for 6 
hours and 8 hours of drying. After drying, the SRC is refined into flour by blending it for all 
treatments. Then the SRC was analyzed for organoleptic, moisture content, ash content, and 
sulfate content. 

The design used in this research was factorial completely randomized design (CRD) 
with immersion solution factor (A) and drying time (B). Each factor consists of 3 and 2 levels 
and 3 (three) repetitions with the following details: 

 A0 = ordinary water; 

 A1 = 2% CaCO3 solution; 

 A2 = rice washing water; 

 B1 = 6 hours drying time; 

 B2 = 8 hours drying time. 
 

RESULTS AND DISCUSSION 
 

Carrageenan semi refine processing with solution type treatment and drying time 
resulted in different levels of sulfate (SO4) (p> 0.05). The highest sulfate level was in the 
CaCO3 solution treatment and the drying time was 6 hours (A1B1) (Figure 1). 

SRC sulfate levels in each treatment were still in accordance with the SNI carrageenan 
(15000 - 40000 mg / Kg (DPBM, 2018)), which is in the range of 403.4 - 738.34 mg / kg. The 
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soaking process in each solution for 10 hours can reduce the strength of the sulfate group 
bonds in seaweed. 
 

 
 

Figure 1 – Diagram of the SRC sulfate (SO4) scores 

 
The sulfate level in the soaking treatment using rice washing water (A2B1 and A2B2) 

was the lowest compared to other treatments (p> 0.05). This is influenced by the rice 
washing solution when soaking causes an acidic atmosphere in the seaweed so that during 
the immersion process, the sulfate groups in the carrageenan bonds are weaker than the 
other solutions (controls (A0B1 and A0B2) and CaCO3 (A1B1 and A1B2)). 

Puspitasari (2008) explains that water washing rice when soaking produces acid and 
reduces the pH to 4.5. Basmal et al (2003) stated that the KOH solution given during the 
extraction process was able to react with the sulfate group in carrageenan (K) to form K2SO4 
salts and sulphuric acid, the sulfate levels decreased with increasing concentration of KOH 
solution given during the extraction process. 

The drying process in each treatment showed that the longer the drying time, the 
smaller the sulfate content in the SRC. This condition is the same as it is suspected that the 
water evaporation process that occurs can increase the level of sulfate because the 
calculation is based on the total weight of the SRC. 

The soaking solution treatment and drying time gave different water level (p> 0.05) with 
the lowest water level in the A2B2 treatment (rice washing solution and 8 hours drying time) 
(Figure 2). The process of soaking the grass with the formation of acidic conditions by 
washing rice water results in the release of water which is chemically bound so that it is 
easier to evaporate when drying. Figures and Suhartono (2000) explained that the glyosidic 
bonds of carrageenan to water molecules can weaken as the pH decreases, because H + 
ions help the hydrolysis of the glyosidic bonds in the carrageenan molecules. 

The water level in each treatment is directly proportional to the conditions of the SRC 
sulfate level. This event is related to the ability of the sulfate groups on the SRC to be able to 
bind water so that in each immersion treatment the moisture and sulfate level conditions are 
the same. Research by Romenda et al (2013) reported that the smaller the sulfate level in 
carrageenan, the less water-binding ability. Imeson (2003) adds that the sulfate level 
produces repulsive forces between the negatively charged sulfate groups along the polymer 
chain causing the polymer chain to become stiff and tightly pulled. The hydrophilic nature 
causes the molecule to be surrounded by immobile water. 

In Figure 3, the SRC ash level data is shown with the treatment of the type of 
immersion solution and the drying time. The SRC ash level data in each treatment ranged 
from 24.33 - 25.00% (p <0.05) and was below the SNI standard, namely 15 - 40% (DPBM, 
2018). 
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The SRC ash level in this study is still in the range of SNI, but is still in the high 
category. This condition is thought to be caused by the drying process with open drying so 
that dust particles can still stick to the SRC. 

 
 

Figure 2 – SRC water level diagram 

 

 
 

Figure 3 – The SRC ash level diagram 

 
Romenda, et al. (2013) suggested that these results have an effect on gel strength in 

carrageenan. The greater the ash content produced, the greater the sulfate content obtained, 
this is because during the ashing process some sulfates will evaporate into SO2 and others 
will become minerals or oxides that do not evaporate during ashing. 

In Figure 4, a graph of the data on the organoleptic value of the appearance, smell, 
texture and color of the SRC is presented. Soaking solution treatment and drying time had a 
significant effect on each of the SRC organoleptic value specifications (p> 0.05). 

The SRC visibility value is in the range of 5 to 8.4. The highest appearance value in the 
A2B1 treatment is 8.4 (clean, normal color), indicating that the effect of rice washing water 
can release dirt (sand, stones, etc.) on the seaweed when soaking it so that it is easily 
released during cleaning. 

Drying for 8 hours can reduce the appearance value of each treatment (p> 0.05). The 
drying process by drying can cause the white colour of the SRC to fade to a bit darker. Arfini 
(2013) states that the non-enzymatic browning process occurs due to the drying process so 
that the bright color of carrageenan is faded. 

The SRC organoleptic odor showed significantly different values in each treatment, and 
the highest value in the control treatment was 7.4 (neutral odor). The specification of this 
value is also found in the A2B1 treatment (p <0.05 for control). 
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Alum and chlorine in the control solution (tap water) can eliminate the fishy odor in 
seaweed. Mariyana et al (2015) reported that ammonia will react with chlorine or hypochloric 
acid and form monochloramine, dichloramine or ticrolamine depending on the ratio of the 
concentration of reagents and temperature. NH3 can be removed as a gas through aeration 
or reaction with chlorine. Until it becomes harmless chloramine or it becomes N2. 

Rice washing water in the A2B1 treatment can also reduce the fishy smell of seaweed. 
Rosalita et al (2018) report that rice washing water produces acetic acid so that it can 
minimize the smell of ammonia (NH3) in seaweed. 
 

 
 

Figure 4 – Graph of the organoleptic value of the appearance, smell, texture and color of the SRC 

 
Figure 4 shows the SRC texture value in the range of 6.6 - 8.5 (p> 0.05). The highest 

texture value in A2B1 treatment (not clotting) was in line with the low sulfate value in this 
treatment (403.4 mg / Kg). Campo et al (2009) stated that the high strength value of pure 
carrageenan kappa gel was caused by the low value of carrageenan sulfate levels. 
Reduction of the sulfate groups can cause cross-linking resulting in the formation of a gel 
phase. 

The SRC color in the treatment showed a range of values, namely 5.4 - 8.1 (p> 0.05) 
(Figure 4). The highest color value in treatment A2B1 (White), the color organoleptic 
phenomenon is in line with appearance specifications with a positive correlation. 
 

CONCLUSION 
 

Based on the results of chemical tests (sulfate content, moisture content and ash 
content) and organoleptic tests (appearance, smell, texture and color), the best treatment 
was A2B1 (rice washing solution and 8 hours drying time). Further research can be focused 
on the closed SRC drying process to avoid environmental contamination and the effect of 
storage under vacuum and non-vacuum conditions on the chemical, physical and 
organoleptic characteristics of SRC flour. 
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