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Introduction

Extraction methods

VS.

“green”
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Ultrasound
Assisted
Extraction (UAE)

• Low temperature
• Fast extraction
• Environment-friendly
• Low cost
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Species
Freq 

(kHz);
Pwr (W)

Solvent
Temp (°C)

& Time 
(min)

Concentration Ref.

Brown Seaweed
Hormosira
banksii

50; 150, 
200, 250

70% EtOH 30;40;50 & 
20;40;60

Polyphenols 14.46-23.12 mg/g [1]

Ascophyllum
nodosum

20;
750

HCl 0, 0.03, 
0.06M

n.a. & 5, 15, 
25

Polyphenols
Fucose
Uronic Acid

63.54-139.73
11.62-86.63 

46.46-117.44

mg GAE/g
mg/g
mg/g

[2]

Ascophyllum
nodosum

20;
750

H2O or HCl
0.01M

n.a. & 15 Polyphenols
Laminarin

0.128-0.156 
5.290-5.822

mg GE/g
%

[3]

Laminaria
hyperborea

20;
750

H2O or HCl
0.01M

n.a. & 15 Polyphenols
Laminarin

0.343-0.365;
5.975-6.240 

mg GE/g
%

[3]

Ecklonia
cava

40;
200

H2O or
MeOH

30 & 360; 
720

Polyphenols 34.2-61.5 mg/g [4]

Ref [1]: Dang et al.. 2017; [2]: Kadam et al.. 2014; [3]: Kadam et al., 2015; [4] Lee et al..2013
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Species
Freq 

(kHz);
Pwr (W)

Solvent
Temp (°C) &
Time (min) Concentration Ref.

Sargassum
muticum

50/60;
400

H2O 50 & 60 Polyphenols 235 ± 5.57 µgCE /g [5]

Sargassum
muticum

n.a.; 78 W 
Ampltd

70%
EtOH

80 & 10 Fucoxanthin 613.6 ± 9.1 µg/g [6]

Green seaweeds

Codium
tomentosum

50/60;

400

H2O 50 & 60 Polyphenols 141.1 ± 9.79 µgCE /g [5]

Red seaweeds

Osmundea
pinnatifida

50/60;

400

H2O 50 & 60 Polyphenols 103.7 ± 1.67 µgCE /g [5]

Laurencia 
obtuse

40;

250

95% 
EtOH

30, 40, 50 & 30, 
45, 50

Polyphenols 8.98 - 25.95 mg
GAE/g

[7]

Ref [5]: Rodrigues et al. 2015; [6] Subramanian et al., 2013; [7]: Topuz et al. 2015
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Results of the 
mini review on 
UAE

• Concentration of polyphenolic and carotenoid
compounds is highly depend on the nature of the
seaweeds and the extraction parameters, including
time-temperature, power, frequency, amplitude,
and solvent (type and ratio)

• The diversity of the bioactive concentrations
indicates possible interactions between extraction
parameters influencing the yield
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Aim
To study the effect of UAExtraction parameters 
(time-temperature as prelim.) on the 
concentration of health promoting polyphenols 
and fucoxanthin, and antioxidant activity from 
brown seaweed Turbinaria decurrens
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Method

A preliminary study
• Turbinaria decurrens extracted with UAE 

(bath type) at 80 kHz
• Solvent Ethanol 75%, ratio 25:1
• Treatments:

• Time 30, 60, 90 min 
• Temperature 30, 50, 70 °C

• Measurement: Poliphenols, Fucoxanthins, 
Antioxidant activity
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Results and 
Discussion 

Total 
polyphenols [mg 
GAE/g db]

Time 
(min)

Temperature (°C)

30 50 70

30 10.8 ± 0.98a 11.1 ± 0.53b 11.3 ± 0.69c

60 10.3 ± 0.65 11.6 ± 0.63 13 ± 0.83

90 10 ± 0.21 11 ± 1.58 13.5 ± 0.96

Previous studies showed highly varied polyphenolic content
in brown seaweeds [0.13 - 140 mg GAE/g]
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Results and 
Discussion 

Fucoxanthin 
[mg/kg db]

Time 
(min)

Temperature (°C)

30 50 70

30 88.59 ± 10.91 119.37 ± 70.29 123.74 ± 33.84

60 94.49 ± 18.64 140.07 ± 10.87 198.87 ± 67.06

90 60.99 ± 20.48 205.45 ± 21.82 131.42 ± 20.82

Fucoxanthin in Sargassum muticum = 613 mg/kg [UAE condition:
EtOH 70%, 80°C, 10 min] (Subramanian et al., 2013)
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Results and 
Discussion

Antioxidant 
activity (DPPH)

Relatively similar between treatments
0.552 mg/g Trolox equivalent

0.580 mg/g Ascorbic acid equivalent

Antioxidant activity of H. banksia (UAE 50 
kHz, 150-250W, 70% EtOH, 30-50 °C, 20-
60 min -- Dang et al., 2017):
ABTS: 53.65 – 85.64 mg/g

DPPH: 32.29 – 47.24 mg/g

FRAP: 5.46 – 12.77 mg/g
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Conclusion
and Further 
Studies

• UAE for 60 min, at 50 & 70 °C both led to the highest 
and not significantly different polyphenol 
concentration 

• The highest fucoxanthin was obtained by UAE for 60 
min, 70 °C & 90 min, 50 °C.

Further studies:
• Effect of UAE time-temperature, power, frequency, 

and solvent on bioactive concentration
• Optimizing UAE parameters to obtain the optimum 

concentration of bioactive compounds
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Ultrasound assisted extraction of fucoxanthin and polyphenols from brown 

seaweed Turbinaria decurrens: a study on the effect of time and temperature 

 

Probo Y. Nugrahedi 1, Riyan Anggriawan, F. Budi Setiawan 2 

 
1) Department of Food Technology, 2) Department of Electrical Engineering, 

Soegijapranata Catholic University, Semarang, Indonesia 

 

 

Abstract  

 

Seaweeds are widely reported to contain health promoting compounds, including polyphenols 

and carotenoids. The compounds have been extracted using either conventional or “green” methods. 

The green methods, such as supercritical fluid, ultrasound assisted, and microwave assisted extraction 

methods, are gaining more popularity due to some advantages, such as less volume of solvent and 

shorter extraction time to obtain an optimum yield. This preliminary study aims to investigate the 

effect of time (30, 60, 90 min) and temperature (30, 50, 70 ᵒC) of the ultrasound assisted extraction 

method on the polyphenols, fucoxanthin, and antioxidant activities of brown seaweed Turbinaria 

decurrens. Results show that higher temperature increased the total polyphenols but not the extraction 

time, Meanwhile, there was no significant difference of fucoxanthin concentration and antioxidant 

activity obtained from high extraction temperature and time. The research is continued to investigate 

the effect of ultrasound frequency, solvent type and ratio, and power. Identifying the extraction 

parameters and how these can affect to the amount of the yield and bioactive compounds will be 

beneficial to design the optimum ultrasound assisted extraction method. 

 

Keywords: seaweed, ultrasound assisted extraction, fucoxanthin, polyphenols, antioxidant 

 

*Presenting author information  
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Scienti�c Session D
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14:40-16:30  Room: FG202

1

6

Page 24 of 26 - Integrity Submission Submission ID trn:oid:::28973:130074655

Page 24 of 26 - Integrity Submission Submission ID trn:oid:::28973:130074655

https://icsaf.org/wp-content/uploads/2020/11/O008_126.pdf
https://icsaf.org/wp-content/uploads/2020/11/ICSAF-0008-C1.mp4
https://icsaf.org/wp-content/uploads/2020/11/O018_151.pdf
https://icsaf.org/wp-content/uploads/2020/11/ICSAF-O018-C2.mp4
https://icsaf.org/wp-content/uploads/2020/11/O019_157.pdf
https://icsaf.org/wp-content/uploads/2020/11/O013_133.pdf
https://icsaf.org/wp-content/uploads/2020/11/ICSAF-O013-C4.mp4


2/11/2021 Oral Presentation - ICSAF 2020 in Taiwan

https://icsaf.org/presentation/oral-presentation 5/6

Topic: Food microbiology and safety [FM]

Food chemistry and analysis [FC]

Moderators: Dr. Bang-Yuan Chen

Time Topic Abstract Video

D1

14:40

ICSAF-O011 [FM]

The antibacterial activity of difference preparation methods of Centella asiatica
extract-loaded nanoparticles

Kittiya Kesornbuakao

Faculty of Biotechnology, Assumption University (Thailand)

 (https://icsaf.org/wp-
content/uploads/2020/11/O011_130.pdf)

 

D2

15:00

ICSAF-O010 [FC]

Collagen determination from sea cucumber for skincare application

Watanya Chaisayan

Faculty of Biotechnology, Assumption University (Thailand)
 (https://icsaf.org/wp-

content/uploads/2020/11/O010_129.pdf)
(https://icsaf.org/wp-
content/uploads/2020/11/ICSAF-
O010-D2.mp4)

D3

15:20

ICSAF-O005 [FC]

Formulation of low GI RS3-rice and plant-based ingredients into beverage for
elderly people

Pattarawadee Watanakijcharoenman

Faculty of Biotechnology, Assumption University (Thailand)

 (https://icsaf.org/wp-
content/uploads/2020/11/O005_3.pdf)

 

D4

15:40

ICSAF-O020 [FC]

Preparation of phenolic acid and �avonoid nanoemulsions from rabbiteye
blueberry leaves and their antiaging effects on mice

Shin-Jeng Yu

Department of Food Science, Fu Jen Catholic University (Taiwan)

 (https://icsaf.org/wp-
content/uploads/2020/11/O020_14.pdf)

(https://icsaf.org/wp-
content/uploads/2020/11/ICSAF-
O020-D4.mp4)

6-7 NOVEMBER 2020, NEW TAIPEI CITY, TAIWAN

JOIN THE CONFERENCE

REGISTRATION
(/REGISTRATION)

CONTACT US
(MAILTO:HI@ICSAF.ORG)

About Conference

3
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 Committee(https://icsaf.org/committee)
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 Important Dates(https://icsaf.org/important-dates)
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Registration
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