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Table 1- Total content of carotenoids (ml/g) in Gracilaria and Sargassum in different ratio of
solvent to sample

Sargassum polycystum Gracilaria corticata
Solvents
Solvent to sample ratio Solvent to sample ratio
5 12.5 20 5 12.5 20
Ethanol 56.89+1.554C 57.94+1.48% 59.99+1.4844 57.64+1.39%4 57.05+0.57B 56.28+1.09¢¢
Mixture of
ethanol: cA B cC dc bA bB
59.68£1.79 58.67£1.17 56.75+1.45 54.99+1.88 57.9243.28 56.56%1.53
ethyl acetate
(1:2)

Ionic liquid
microemulsi
on in water

oily solvent

91.31+2.2%4

60.56+1.80°8

88.09+1.69%

59.44+2.39¢

90.07+0.578

62.39+1.09%4

78.68+2.3234

57.3210.69A

78.45+1.17%8

56.95+1.2248

75.18+2.324¢

52.78+0.694C

Data were reported as meantstandard deviation (n=3). Small dissimilar letters in each column
indicate a significant difference between the solvents (p<0.05). Capital letters in each row
indicate a significant difference (p<0.05) among ratios.
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Table 2- Astaxanthin (mg/ml) extracted from Gracilaria and Sargassum in different ratio of
solvent to sample

Sargassum polycystum

Gracilaria corticata

Solvents

Solvent to sample ratio

Solvent to sample ratio

12.5

20

12.5

20

Ethanol

Mixture of
ethanol: ethyl
acetate (1:2)

Ionic liquid

microemulsion
in water

oily solvent

54.44+2 329A

54.8442.08°A

86.00+2.83%A

55.9442.00PB

53.34+1.984B

53.66+1.74B

88.09+2.93%8

59.44+2 39

51.93+1.284¢

51.70+1.73¢C

84.07+1.92:€

53.73+2.23%

53.07+1.35%

51.63+1.5094

75.60%2.42%A

53.98+1.15

52.44%1.70°B

51.22+1.2798

74.23+3.69*8

52.78+1.50°B

52.10+1.73b€

50.33+1.334¢

72.70£2.25%

51.71£1.17°¢

Data were reported as meantstandard

deviation (n=3). Small dissimilar letters in

each column indicate a significant difference between the solvents (p<0.05). Capital letters in
each row indicate a significant difference (p<0.05) among ratios.
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Table 3- Percentage recovery of astaxanthin from Gracilaria and Sargassum in different ratios
of solvent to sample

Sargassum polycystum Gracilaria corticata
Solvents
Solvent to sample ratio Solvent to sample ratio
5 12.5 20 5 12.5 20
Ethanol  88.33%1.15% 87.66+1.15%® 81.00£1.00C  85.66+1.15% 85.33+0.57® 74.33+0.88%C
Mixture of
ethanol: ethyl  93.00£1.05°*  90.00£1.00®  85.00+1.73°C 90.00£1.00  90.33+0.57°* 82.00+0.57°C
acetate (1:2)

Tonic liquid
microemulsion 97.66+0.57%4A
in water

95.33+0.57%A

oily solvent

96.66+0.57*%

92.33+0.57°B

93.66+0.66°C

89.33+1.00°C

95.66+0.57**  92.66+1.15%8

93.00+£1.00°* 91.66+1.20°B

91.00£0.00%¢

86.00+1.00°C¢

Data were reported as meantstandard deviation (n=3). Small dissimilar letters in each column
indicate a significant difference between the solvents (p<0.05). Capital letters in each row
indicate a significant difference (p<0.05) among ratios.
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Figure 1- DPPH radical scavenging activity of astaxanthin extracted with organic, ionic and oily
solvents in comparison with BHT
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ARTICLE INFO ABSTRACT

This study aimed to compare the extraction of astaxanthin under
soaking conditions for 24 hours with a control solvent (ethanol), an
organic solvent (a mixture of ethanol and ethyl acetate), a green
Received: 2024/10/01 solvent (a microemulsion of tributyloctylphosphonium bromide ionic
liquid in water), and a vegetable oil (sunflower oil) from red
(Gracilaria corticata) and brown (Sargassum polycystum)
Accepted: 2026/04/10 macroalgae. Solvent-to-sample ratios of 5, 12.5, and 20 were used for

extraction. The amount of extracted astaxanthin, total carotenoids,

astaxanthin recovery percentage, and DPPH radical scavenging
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Keywords: activity were investigated. According to the results obtained from the
Astaxanthin, extraction of astaxanthin from red (Gracilaria corticata) and brown
Tonic liquid microemulsion, (Sargassum  polycystum) macroalgae, brown (Sargassum

polycystum) macroalgae was selected as the source with the highest
amount of extracted astaxanthin with a value of 86.00+2.83 mg/ml.
Macroalgae The use of green solvent (ionic liquid microemulsion in water) in a
ratio of 5 times the solvent to the sample was also selected as the best
extraction conditions. The results of DPPH radical scavenging by
*Corresponding Author E- astaxanthin extracted with the help of the mentioned solvents
compared to the synthetic antioxidant BHT showed that the
antioxidant activity increased with increasing astaxanthin
concentration. However, this increase was always less than the
antioxidant activity of BHT. In general, the results of this study
showed that the use of ionic liquid-based microemulsion is a suitable
alternative to conventional methods in the extraction and recovery of
astaxanthin from natural biological sources. In addition, brown
macroalgae (Sargassum polycystum) is also a rich source for
extracting the natural astaxanthin pigment.
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