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Green Seaweed, Ulva lactuca

« Family Ulvaceae

* Phylum Chlorophyta

« Degree of water salinity or
symbiosis with bacteria

Introduction

Reduce the overall analysis cost
by increasing the productivity

Amino Acids

« Higher than those found in
terrestrial plants
« Cosmetic production

Drying Methods

« Decrease the water activity to
iNhibit growth microbe

« Maintaining a quality of product

« Reduced storage volume
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Purpose

Research objectives

« To examine the effect of the drying process on
the amino acid content in wild U. lactuca

* To determine the suitable method of extraction
that produce a higher yield amino acids content
of interest from wild U. lactuca
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Hypothesis

Different type of drying process used will affect the
content of individual and amino acids of interest
(leucine, lysine and glycine) of wild U. lactuta.

Drying process will affect the overall crude protein,
amino acids, moisture, pigments and lipids content
extracted from wild U. lactuca.




Methodology

Seaweed Collection and x5
Preparation 5L

Merambong Island, Pontian, Johor, Malayéia
January, 2020

Removal of Pigments and ED

48

Lipids

Washing with acetone

e
o U
W
[ <\\\o.\,“c|..0_;l,°///’
~ o\‘,/—\ 'IG/’G o
Drying Process o L
Sun-drying = =
Air -drying ”

Cyro-Grinding
Frozen in a bath of dry ice and acetone
Ground until visual changed is observed
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Methodology

cont ...

Protein Determination

Kjeldahl method
Kjeldahl tablet (Missori catalyst)
Triplicate

Soxtec system
Solvent n-hexane
Temp (126-130°C)

Extraction of Amino Acids
Acid hydrolysate method

Characterisation by HPLC

Waters 1525 HPLC 4 pm AccQ Tag Column (3.9x150 mm)
Injection vol (10 uL)  Flow rate (1.0 mL/min)
Temp (36 °C) Fluorescence detector (250-395 nm)

Internal standard (AABA)
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Methodology

cont...

Statistical Analysis

GraphPad Prism (Version 9.0 trial, 2021 GraphPad Software, Inc)
Two-ways analysis of variance (ANOVA)

Tested using paired t-test and p-value

Significant differences (p < 0.05)

Confidence level (95 %)
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Percentage Amino Acids in U.
lactuca
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Key Findings

Amino Acids Extraction Yield

Amino Acids

Hyp
AspN
SerN
GluM
GIyN
HisE
ArgN
Thrt
AlaN
ProN
TyrN
Valt
Mett
LysE
llet
Leut
Phet

Air-Dry

w/w
0.107 £ 0.023m°
0.902 + 0.1442
0.447 £ 0.076¢
0.881 +0.145°
0.550 + 0.096"d
0.118 £ 0.020m°
0.504 + 0.064bf
0.436 + 0.069¢"
0.678 +0.100¢
0.392 + 0.063¢k
0.169 + 0.048'™m
0.533 + 0.078ke
0.129 £ 0.057mn
0.403 +£ 0.078¢
0.346 + 0.050"
0.561 + 0.082¢b¢
0.427 £ 0.062¢

TAAs
1.410¢
11.8892
5.892d
11.612°
7.249¢
1.555
6.643¢
5.7474
8.936°
5.167¢
2.227
7.025¢
1.700k
5.312¢h
4.5608
7.394¢
5.628d%

Sun-Dry

w/w
0.107 £ 0.006™m°
0.965 + 0.039°
0.471 £ 0.014¢8
0.975 + 0.032¢°
0.582 + 0.011kd
0.097 £ 0.005m°
0.483 + 0.025¢f
0.453 £ 0.101¢
0.745 + 0.012°
0.438 + 0.013¢k
0.221 + 0.013/m
0.576 + 0.014be
0.150 £ 0.018mn
0.441 + 0.0249
0.378 + 0.0121
0.619 + 0.020¢b¢
0.458 + 0.014¢h

TAAs
1.311™n
11.827°
5.773
11.950°?
7.133¢
1.189™"
5.920¢f

5.552f
9.131°
5.368¢k

2.709'
7.060¢¢
1.838'm

5.4058)
4.633k
7.587¢
5.613™

Values within the same column with different superscripts letters (a-o) are significantly
different at p < 0.05.

The superscripts letter (N) referring to NEAAs while (E) 1s EAAs.
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Key Findings

Crude Chemical Composition of U. lactuca
Percentage Yield (%)

. : : Crude Pigments
Amino acids Moisture . .
Protein and Lipids
Sun-Dry 1 8.1788BCac 25.171Aac 10.2738Bab 5.0398Cae
Sun-Dry 2 7.9328Cae 27.091A2 9.742582e 5.1618¢Cad
Sun-Dry 3 8.3658¢ab 26.021A3b 9.4558Bae 3.4258¢Cae
8.158 + 26.095 + 9.823 + 4.542 *
Average 0.2178¢a 0.96242 0.4158 0.969¢
Air-Dry 1 6.1638Cae 19.704Aae 10.63582 7.5308¢ab
Air-Dry 2 8.4558¢2 16.44243¢ 9.82(08B¢ad 16.37582
Air-Dry 3 8.1448Cad 20.658A2d 9.8948ac 7.64458¢Cac
7.587 + 18.935 + 10.116 10.517 +
Average 1.2438¢a 2.2114 0.4518¢ 5.0746

Values within the same row (A-C) are significantly different at p < 0.05.

Values within the same column (a-e) are significantly different at p < 0.05.

Average Yield Chemical Composition
in U. lactuca

Pigments and

Lipids, 7.53

Amino Acids,
7.8725

Moisture,
22.515

¥ Amino Acids ™ Moisture ¥ Crude Protein ¥ Pigments and Lipids

Percentage of Crude Chemical Composition
in U. lactuca
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Implications

Research, Theory and Practice

A higher yield amino acids content of interest Utilisation of seaweed ulva lactuca can be a
can be extracted from the same seaweed promising alternative for cosmetic activity
sample with different drying method applied. and plant-based food supplement due to the

high content of bioactive compounds thus,
can be practiced in the future.

Traditional drying method can be used in @ Pre-treatment of seaweed sample need to be
future research specifically during the pre- highlighted in future research as it is proven
treatment of seaweed as it is proven to be to increase the yield of extracted compound
efficient and cost effective. of interest.
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Originality

Research value

Provide the study on the effects of
different drying methods (sun-drying
and air-drying) towards the amino
acids, moisture, protein, pigments
and lipids content in Malaysian green
seaweed, Ulva lactuca.

The results are proven based on the
significant value obtained using
Two-ways analysis of variance

(ANOVA).
Green seaweed, U.

lactuca
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LOCATION

Harvested seaweed
limited to one location
only (Merambong

Island)
Research
Limitation .
——]
& PARAMETER
g: Extraction procedure
S: limited to one

parameter only (drying
method)
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