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RAW MATERIAL

COMPOSITION:
- Macroalga Residue
G. Sesquipedale (DMR)
CARBOHYDRATES 381 42 + 2
Glucans 10.7 £ 0.3 23.4+ 0.9
Galactans 21.3*0.5 10.9 £ 0.5
Arabinans 1.4 £ 0.1 29 +0.2
Uronic acids 4.3 £ 0.1 3.8+ 0.1
LIGNIN 11.3%1 12+1
Soluble 11 £0.1 8.7 = 0.1
Insoluble 0.3 £ 0.1 3f1
PROTEINS 14.9 £ 0.3 21 £1
LIPIDS 0.7 £ 0.2 0.87 + 0.09
ASHES 149 £ 0.3 22t 2

Residual Agar (= 7 %)
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RAW MATERIAL

AMINO ACIDS PROFILE: 21 % Proteins é} INTRODUCTION

(mg/g dry macroalga residue)

Ala  Gly Val* Lev* lle* Thr* Ser Pro Asp Met* Glu  Phe®™ Lys* His* Tyr Trp

19.9 8.7 14 16.3 9.4 7.5 8 15.4 20.4 1.7 16.6 10.6 12 3.4 7.3 0.6
(mg/g dry macroalga residue) l
- = Total amino acids Essential amino
= & = (TAAs) acids (EAAs)*
= w
< T 1729 76 £ 5
-t . '
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L Nitrogen Factor® = 4.9
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“Estimated by calculation spreadsheets provided by NREL according to amino acids sample profile (hitps://www.nrel.gov/) May 4"6" 2021 - ONLINE
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SUBCRITICAL WATER EXTRACTION

Temperature
0K 50K 100K 150K 200K 250K 300K 350K 400K 450K 500K 550K 600K 650K 700K 750K
1TPa 10 Mbar
100 GPa "1 Mbar
10 GPaT ,//-100 kbar
1GPa / 10 kbar
100 MPa Critical point 1 kbar
= = E 647 K, 22.064 MPa
Solid Liquid
10 MPaT F100 bar
[
1S
=
ﬂ 1 MPaT "10 bar
g
Q.
100 kPa - - p 7 e - 1 bar
Freezing point at 1 atm Boiling point at 1 atm
273.15 K, 101.325 kPa 373.15 K, 101.325 kPa
10 kPa F100 mbar
1kPa 10 mbar
Solld/quhuid/Vapour triple point
273.16 K, 611.657 Pa
100 Pa 1 mbar
Vapour
10 PaT F100 pbar
1Pa T T T T T T 10 pbar
-250°C -200°C -150°C -100°C -50°C 0°C 50 °C

*Adapted from Plaza & Turner et al. (2015)

100°C 150°C 200°C 250°C 300°C 350°C 400°C 450°C

100 — 374 °C
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SUBCRITICAL WATER EXTRACTION
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OBJECTIVES

TO EVALUATE SUBCRITICAL WATER EFFECT ON
THE HYDROLYSIS / EXTRACTION OF BIOACTIVE
COMPOUNDS FROM MACROALGA RESIDUE

TO STUDY THE EFFECT OF HEATING RATE

TO STUDY THE EFFECT OF RESIDENCE TIME
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EQUIPMENT: REACTOR

Raw material
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EQUIPMENT: REACTOR

Configuration 1

3 V-2
127 cm METHODOLOGY
“{-- ®
MV
§ %
— - § i VE-3
o
400 (1234 g
P-1 N -
VE-1 %\\ i %

N2 VE-2




EQUIPMENT: REACTOR

Configuration 2

27 cm3 /\
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EQUIPMENT: HEATING SYSTEM

Configuration 1

HEATING SYSTEM: Oven

- o= e o

!

1 g |
LS sl |
Mﬁ.ﬁﬂﬁm

#
]
2
i
]
.
F
4
4

| R
S - L

fim o

Configuration 2

A
/




. HEATING SYSTEM
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EQUIPMENT: HEATING SYSTEM

Configuration 1 Configuration 2

HEATING SYSTEM: Heating Jacket
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. HEATING SYSTEM
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EQUIPMENT: OPERATIONAL CONDITIONS

Configuration 1 Configuration 2

@ METHODOLOGY
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EQUIPMENT: OPERATIONAL CONDITIONS

Configuration 1 Configuration 2
j @ METHODOLOGY
V-3
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TEMPERATURE PROFILE
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TEMPERATURE PROFILE
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TEMPERATURE PROFILE
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CARBOHYDRATE FRrRACTION
HYDROLYSIS/EXTRACTION

GALACTANS

60 A
= L 50 .
s 3 min ‘
a 1 11 WL L L L AL L LA
‘é" 40 - < A 4.2 min
o IS 30 o
C > 5
@ 9 3] 0 6 min
g | @ @ @ @ @ @ - 20 >
3 ® L 10 < 56.2 min
o i
8 Q ? ? T T T T T T
20 40 60 80 100 120 140 160 180
Time (min)
1,2 4,11‘[0 OH '
— o
) 4
£ JI— HD&\—G OH
b OH o]
£ qO o OH
b OH n]
C
g HO --~]"“§
o oH ° " l
]
= 18T EtropeaniMeetinglon )

100 120 140 150 Supercritical fluids

May 46", 2021 - ONLINE

10 20 30 40 50 60 80 90

Time (min)



CARBOHYDRATE FRrRACTION
HYDROLYSIS/EXTRACTION

GALACTANS
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CARBOHYDRATE FRrRACTION
HYDROLYSIS/EXTRACTION

GALACTANS

60 -
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0 T AAAA BT A A AA 40 [Heating jacket]
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CARBOHYDRATE FRrRACTION
HYDROLYSIS/EXTRACTION

GALACTANS
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CARBOHYDRATE FRrRACTION
HYDROLYSIS/EXTRACTION
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60 -
I L 50 .
2 . PO OEOE A AA & il ‘
B nad&dss T 7 - 40 ,
£ 407 < | A4.2min
@ A 0 |
) © &
R © L 10 < 56.2 min l
68 o ¢
20 40 60 80 100 120 140 160 180
Time (min)
CONFIGURATION 1
1,2 [Oven] "1"[0 OH '
= 1 CONFIGURATION 2 9
E . . HO 0 oM
® 08 A [Heating jacket] o 5
é ’ HO o OH
< | OH E o
5 0e S
]
~sini8EiropeanMeeting on! |

0,0 -
10 20 30 40 50 60 80 90 100 120 140 150 Guperetiiel Qs

May 46", 2021 - ONLINE

Time (min)



CARBOHYDRATE FRrRACTION
HYDROLYSIS/EXTRACTION
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CARBOHYDRATE FRrRACTION
HYDROLYSIS/EXTRACTION
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CARBOHYDRATE FRrRACTION
HYDROLYSIS/EXTRACTION
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CARBOHYDRATE FRrRACTION
HYDROLYSIS/EXTRACTION
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CARBOHYDRATE FRrRACTION
HYDROLYSIS/EXTRACTION

GLUCANS
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CARBOHYDRATE FRrRACTION
HYDROLYSIS/EXTRACTION
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CARBOHYDRATE rrRACTION
HYDROLYSIS/EXTRACTION
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CARBOHYDRATE rrRACTION
HYDROLYSIS/EXTRACTION
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CARBOHYDRATE FRrRACTION

HYDROLYSIS/EXTRACTION
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PROTEIN FRACTION
HYDROLYSIS/EXTRACTION
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PROTEIN FRACTION
HYDROLYSIS/EXTRACTION
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PROTEIN FRACTION
HYDROLYSIS/EXTRACTION
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PROTEIN FRACTION
HYDROLYSIS/EXTRACTION

Hydrolysis degree

12
DH =0.9925 (free amino acids) + 0.984

R?=0.9175

2 4 6 8

% yield of free amino acids

10

3 min

A 4.2 min

0 6 min

< 56.2 min

g EuropeaniVieetinglon| !

Supereritical fluids
May 46" 2021 - ONLINE



PROTEIN FRACTION
HYDROLYSIS/EXTRACTION
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PROTEIN FRACTION
HYDROLYSIS/EXTRACTION
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PROTEIN FRACTION
HYDROLYSIS/EXTRACTION
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@ Subcritical water technology allowed hydrolysis of the solid residue

generated after agar extraction from red algae. |
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@ A bypass section (Configuration 2) before subcritical reactor allowed reaching
the operating temperature avoiding the exposure of the sample to high

temperatures during the heating procedure.
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CONCLUSIONS

@ Subcritical water technology allowed hydrolysis of the solid residue

generated after agar extraction from red algae.

@ A bypass section (Configuration 2) before subcritical reactor allowed reaching
the operating temperature avoiding the exposure of the sample to high

temperatures during the heating procedure.

@ By working at low residence times, higher flow rates, led to higher hydrolysis
rates due to enhancing diffusion of hydrolysed biocompounds from biomass

surface into the bulk solution.

CONCLUSIONS
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