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Effects of Harvest Age of Seaweed on Carragenan Yield and Gel Strength
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Abstract: The objective of this paper is to analyuse carrageenan content and gel strength of refined
carrageenan produced from Eucheuma cottonii. The cottonii seaweed samples  were  harvested  at  different
age (40, 45 and 50 days) and carrageenan extraction was done through a series of process. First, the seaweed
was  soaked  in  tap  water  for  12 hours then followed subsequently by cooking in an autoclave at 121°C for
15 minutes and at 100°C for 60 minutes. Following the cooking process, the samples were crushed in hot water
and then filtered using cheesecloth. The filtrate obtained was added into propanol to precipitate the
carrageenan in the filtrate and carrageenan fiber obtained was sun dried for four days to obtain dry carrageenan.
Results from this experiment indicated that carrageenan yield was only slightly affacted by the age of harvest.
Average yield at 40 and 45 days of age was 42.29±1.73 % and 42. 18±0.65 % respectively and average yield at
50 days of age was 44.66±3.20 %. The gel strength of the carrageenan was also affected by the age of seaweed.
The gel strength was found to increase significantly at the age of 50 days with average gel strength of about
84.93%. This value is significantly higher than those obtained at 40 and 45 days of age.
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INTRODUCTION Indonesian waters allow for the cultivation, (2) many

Nowadays a lot of seaweeds are cultivated by the to obtain seedlings, (3) easy to obtain labor and
farmers  because they are easy to cultivate and their cultivation is a labor-intensive effort that absorb enough
prices  are  very  promising.  Some  types   of  seaweed labor [2], as well as the maintenance of a relatively briefly
that are economically valuable and have been traded seaweed, which is about 45 days with varying of
widely are Kappaphycus alvarezii, Hypnea sp and carrageenan yield and gel strength so we need to know
Chondrus sp for carrageenan production; Gracilaria sp the exact harvest time containing high carrageenan. In
and Gellidium sp for agar production, as well as addition, seaweed is among the high economic value of
Sargassum sp and Turbinaria sp for alginate production fisheries commodities, even seaweed into the country
[1]. Development of seaweed cultivation is very promising foreign exchange earner with export value increasing
because it is supported by several things: (1) extensive every year.

kinds of seaweed that grows naturally and makes it easier
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Carrageenan that produced by seaweed (E. cottonii) and equipment that were used for the analysis of gel
have benefits similar to gelatin, among others: stabilizers, strength include carrageenan, distilled water, scales,
thickeners, gelling and emulsifying. Carrageenan is widely measuring cups, hot plate, ¼-inch pipe, nichanise (gel
used in the food industry for the manufacture of pastry, strength meter) and tape.
bread, macaroni, jelly and so on. It is also used in the Seaweeds were first selected and taken in accordance
pharmaceutical world, namely for toothpaste and with the harvest age, i.e. 40, 45 and 50 days and then sun
medicines, as well as textiles, cosmetics and paints [3]. dried for four days. The seaweeds were then washed and
stabilizers usually used in combination of 2-3 gums, are cleaned to reduce the levels of salt and dirt that were still
applied in ice cream production in order to give positive attached. They were later soaked into the fresh water for
effect on the viscosity of the mix, overcome ice crystals 12-24 hours, subsequently rinsed, drained and then dried.
formation during processing and storage and preserve the Dried seaweeds were then weighed for 5 g, boiled with 750
structure by slowing down melting at the consumption ml of distilled water using an autoclave at a temperature of
stage [4]. Konjac flour is generally recognized as safe 121°C for 15 minutes. They were then boiled with no
(GRAS) which has special properties as thickening, pressure until soft at 100 C for about 30-60 mins.
gelling, texturizing and water binding. It can be used to Seaweeds which has been softened were later crushed in
provide fat replacement properties in fat free and low-fat a blender with hot water in the ratio = 1: 30 and then
bakery and meat product [5]. We believe that this anomaly filtered using a cheesecloth. The filtrate was precipitated
in gel development was the result of aggregation and by adding 100 ml of propanol ratio of 1: 2.5. The addition
subsequent re-stabilisation of the aggregates in an of propanol was carried out in stages. The precipitate
encompassing network. In the presence of casein micelles obtained was filtered and the wet carrageenan were then
gelation took place in a single step, suggesting an sun dried for another 3-4 days, after which were finally
interaction between ê-carrageenan and the casein micelles weighed.
which has to be first satisfied and reduces the availability The gel strength of carrageenan was performed with
of carrageenan for the gelation role [6]. Carrageenan yield
of the seaweed Eucheuma species cottonii which varies
according to the age of the crop, this research was
conducted to examine the effect of harvesting on the
carrageenan yield and gel strength of carrageenan
seaweed (E. cottonii).

The  formulation  of  the  problem  to  be  studied in
this  research  is  what  the  effect  of  harvesting  age  on
the carrageen on yield and gel strength of carrageenan
seaweed (E. cottonii). Therefore, the purpose of this
study  is  to  analyze  the  carrageenan  yield  and  gel
strength of carrageenan seaweed (E. cottonii) at different
harvest age.

MATERIALS AND METHODS

This study was conducted in March 27 to June 16,
2012. Carrageenan yield analysis carried out in the
Laboratory of Biotechnology, Research and Development
of Brackish Water Aquaculture (BPPBAP) Maros and gel
strength analysis carried out in the Laboratory of
Agricultural Technology, University of Hasanuddin.
Sampling was conducted in the Gulf of seaweed Laikang,
Takalar South Sulawesi, Indonesia.

Materials and equipment that used in the analysis of
carrageenan yield are dried seaweed, distilled water,
propanol, scales, autoclave, blender, soft gauze. Materials

the following stages: the extracted carrageenan samples
were first cooked using distilled water in the ratio of 1: 100
(carrageenan: distilled water). After, the results of cooked
carrageenan (in order) are formed in the PVC pipe ¾ cm at
5 cm long with both ends taped. After the gel hardened
(jelly form), the tape on the end of the pipe was opened to
measure the strength of the gel measured by using a
nichanise.

This study uses regression analysis which uses two
variables measuring the carrageenan yield and the gel
strength. Each variable consisted of three treatments and
each treatment has three replications with 18 units of
observations. The treatment tested in this study is
characteristic of carrageenan yield and gel strength
seaweed harvesting at different age, namely: (a)
harvesting 40 days of age, (b) 45-days of age harvest and
(c) 50 days age of harvest. The percentage of carrageenan
yield was obtained using the following formula:

Carrageenan Percent (%) = dry weight carrageenan (g) /
      weight of the extracted sample (g) x 100%. 

The data of carrageenan yield and gel strength of
carrageenan in seaweed (E. cottonii) were harvested after
the age of 40, 45 and 50 days, where every variable has
nine data. Research data was obtained by laboratory
testing. The data set to regression analysis using SPSS
which consists of two variables with three harvesting age
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treatments, namely 40, 45 and 50 days and three replicates.
A regression was used to estimate the relationship
between the yield  of  carrageenan with the harvest age
and the relationship between the gel strength with the
harvest age.

RESULTS AND DISCUSSION

Carragenan Yield: Carrageenan present in the cell wall or
in the matrix intraseluler of the seaweed and carrageenan
are making up a large portion of the seaweed dry weight
when compared to other components. Carrageenan is a
polysaccharide extracted from seaweed and is usually
produced in the form of salts of Na, K, Ca. For the class
Rhodophyceae should contain 20% polysaccharides by
weight  dry  sulfate  to  be  classified  as carrageenan.
The carrageenan yield of seaweed (E. cottonii) was
harvested at different ages, namely 40, 45 and 50 days
(Figure 1). The ANOVA showed no significant difference
between the carrageenan yield of seaweed that was
harvested on day of 45 and 50. 

The yield of carrageenan at E. cottonii obtained in
this study is higher in the range 40.36 - 48.34% and
43.04% on average (Figure 1) when compared with the
yield of carrageenan by 4.3 - 9.19 (± 3.29) % [7]. The
higher yield  of  carrageenan  seaweed  in   this  study
was due to the handling and input technologies to
improve the quality of seaweed produced. Furthermore
the carrageenan yield of Eucheuma cottonii was relatively
similar to studies conducted in the waters of Gorontalo, i.e
44.58 ± 9.64% [8]. The content in this study produces 30%
more carrageenan which already met the standards of
marketing and sale purposes. The sale requirements for
quality carrageenan seaweed should be at least 30-37% [8]
with strains of Euheuma cottonii of 50.8% carrageenan.
Eucheuma  Cottonii  seaweed  cultivated  in  Mithapur,
Oka and Beyt Dwaka with carrageenan content ranges
from 42.42±1.89% to 58.36±1.26 % [9]. The content of
carrageenan in the seaweed Eucheuma cottonii was quite
high, reaching 61.25 %. The difference is due to the
carrageenan aquaculture and aquatic environmental
strains cultivated seaweed. In general, the content and the
chemical composition of seaweeds including carrageenan
seaweed are influenced by the type, phase (growth rate)
and the harvest. Rhodophyceae seaweed groups, such as
Chondrus, Gigartina and contains two fractions of
Eucheuma carrageenan, kappa carrageenan and iota
carrageenan [10].

Seaweed (E. cottonii) is an economically important
commodity which can be easily cultivated. The yield of
carrageenan in this study ranges from 40.36 - 48.34%  with

Fig. 1: Relationship between Carragenan yield and age of
seaweed (E.cottonii)

an average value of 42.29% (Figure 1) and R  of 0.301.2

Regression model of best fit between harvest and
carrageenan yield was quadratic (Figure 1) with a
regression equation as follows:

Y = 136.293 – 4.419X + 0.52X ,2

Where:
Y = Carrageenan yield of E. cottonii (%)
X = Harvesting E. cottonii

The magnitude of effect of harvest age on
carrageenan yield (Figure 1) is shown by the R-square
value 0.301 is equal to or equal to 30.1%. In other words,
the magnitude of effect was 30.1% means that the amount
of content that can be described by carrageenan harvest
amounted to 30.1% and the remaining 69.9% was
explained by other external factors derived from this model
regression.

Figure 1 shows that the 50-day harvest of
carrageenan yield is relatively higher when compared to
harvesting age of 40 and 45 days. This is consistent with
the observation of E. cottonii at 15, 30, 45, 60 and 75 days.
However for efficiency, harvesting seaweed can be done
after 45 days of breeding.

Gel Strength:  Gel strength is the main physical
properties of carrageenan because it shows the ability of
carrageenan gel strength formation. One of the important
physical properties of carrageenan is the power to form a
gel called gel strength [11] which can be illustrated in
Figure 2. E. cottonii is an economically important
commodity which can be easily cultivated. Gel strength in
this study ranged from 9.0 - 159.90 g/cm  and average2

36.23 g/cm  with a R  of 0.518. A quadratic regression2 2

model of best fit is obtained using a linear relationship of
the harvest and the gel strength (Figure 2) with a
regression equation below:
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Fig. 2: The relationship between gel strength and age at Com/2011/01/manfaat-pemasaran-rumput-laut-di.html.
harvest E. cottonii. accessed on November 9 2011 (In Indonesian).

Y = 2.373 – 112.360X + 1.332X , Containing Konjac Flour and K-Carreenan on Ice2

where: Chamber of Commerce Bangkok, Thailand. AU J.T.
Y = gel strength (g/cm ) of E. cottonii 12(2): 81-85.2

X = Harvesting E. cottonii 5. Huang, H.Y. and K.W. Lin, 2004. Influence of pH and

The magnitude effect of harvest on the gel strength Int. J. Food Sci. Technol., 39: 1009-16.
(Figure 2) is shown by the R-square value, which 6. Tziboula, A. and S. David, 1999. Influence of Milk
amounted to 0518 or equal to 51.8%. In other words, the Proteins on K-Carrageenan Gelation. International
magnitude of effect was 51.8% which means that the Dairy Journal, 9(3-6): 359-364.
amount of gel strength can be explained by the harvest 7. Tjaronge and P.R. Pong-Masak. 2009. Hubungan
amounted to 51.8% and the remaining 48.2% is to be Kandungan Nitrogen dan Fosfor pada Perairan
explained by factors other causes outside the model Berbeda dengan Kandungan Karaginan Rumput Laut
derived from this regression. Eucheuma cottonii. Jakarta Selatan, Pusat Riset

Again, Figure 2 shows that the 50 days age of Perikanan Budidaya, pp: 121-127 (In Indonesian).
harvest,   the   gel   strength   was    higher   when 8. Pantjara, B., P.R. Pong-Masak and R. Hestiningrum,
compared  to   harvesting   age   at   40   and    45   days. 2010. Kondisi Perairan dan Kandungan Karaginan
This  is in  consistent  with  previous  research  that  the Rumput Laut Eucheuma cottonii di Perairan
older the age of the seaweed at harvest will result in Gorontalo. Prosiding seminar Nasional Tahunan VI.
higher gel strength [12]. However for the maximum gel Hasil Penelitian Perikanan dan Kelautan. Universitas
strength efficiency, it is strongly suggested that Gadjah Mada, Yogyakarta. (In Indonesian).
harvesting seaweed should be done at 45 days of age 9. Rao,   P.V.S., K.S.    Kumar,    K.    Ganesan   and
after breeding. M.C.  Thakur,  2008.  Spatial  and  Temporal  Variation

CONCLUSION beds in Rio de Janeiro State, Brazil.

It  can  be  concluded  that   the   yield of Kanisius. 95 pp. (In Indonesian).
carrageenan  differs  when  harvest  at 40, 45 and 50 days 11. Glicksman, M., 1983. Food hydrocolloids. Vol II. CRC
of harvest age. Meanwhile, the mean gel strengths Press Inc. Boca Raton, Florida.
showed  significant  differences  when  harvest  is  done 12. Praseno,   O.,    E.    Suryati,    A.     Parenrengi    and
at days 40 (9.47 g/cm ), 45 (14.03 g/cm ) and 50 (84.93 A. Sudrajat, 2007. Pengelolaan Budidaya Rumput2 2

g/cm after harvest). Future work should focus on the Laut di Kabupaten Bantaeng, Sulawesi Selatan.2

testing procedures to produce better quality refined Prosiding  Seminar  Nasional  Kelautan  III
carrageenan using viscosity (viscosity gel) E. cottonii Universitas Hang Tuah Surabaya 24 April. pp: 1-34.
seaweed. (In Indonesian).
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