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TECHNOLOGICAL APROACHES TOWARDS
MACROALGAL PRODUCTION

v Technology depends from the type of
algae (clonal vs. unitary)

v" Coastal habitat (exposure, depth,
etc.)

Modified from: Santelices 1999. Hydrobiologia



Cultivation of the Microscopic Phases

Gutierrez et al. Journal applied Phycology 2006



Hatchery



Cultivation in the sea of Macrocystis
(4 ha farm)

25 kg mt 6 month!

Gutierrez et al. 2006 Journal applied Phycology



Pilot La Planchada — Chiloé (20 hect
Pilot farm Quenac — Chiloé (21 hecta




Seeding



Production



Kelp Production Costs

Table 1 Annual costs of a 10 ha farm of Macrocystis
pyrifera in Chile. Values in USS and percentage of each
cost item

Costs uUsSs %
Human resources 14,118 129
Licence of culture site 1,295 1.2
Plants 8,627 79
Support equipment 26,667 244
Culture System 37,591 344
Fuel 3,529 32
Seeding 5,804 53
Harvest 11,765 10.8
Total 109,396 100

Correa et al. 2016 Aquaculture Research



Economic profitability

Correa et al. 2016 Aquaculture Research



Productivity

 Complex morphology
* Large size (7-10 m)

 Complex Environment
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» Temperature

* Light
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» Nutrients

o

» Currents



Productivity Environment Interaction
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Productivity and Genetics

Cross Progeny
5 denomination

Pl P Ball4
Pl PU6 Ball
Pl P20 Bal5

PU6 Pl Ball3
PU6 PU6 Bal3
PU6 P20 Bal2
P20 Pl Bal9

P20 PU6 Ball0
P20 P20 Bal4

Female and male
gametophytes used to produce
different selected corosses and
denomination of the progeny.
P= Pargua

PU=Puchilco

Red light



Genetic Program

» Significant differences in growth
of Giant kelp grown 1n the field

Camus, Faugeron, Buschmann. Journal of Phycology (submitted)



Chemical composition

Carbohydrates (%DW)

Alginate 3304120 S4t1432 271292 20015 994520 107£1,4° 11,3:33> 146%55
Mannitol 34+08ab 264312 77+312 31+£26ab 02+03b 04+055 54+16ab 10£02b
Glucans 41+03a H4x0.7° 39+022 41+012 19+16°b 28+03ab 29+032b 32+0.1ab

Camus, Faugeron, Buschmann. Journal of Phycology (submitted)
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Seaweed Uses:
commodity type vs. high value product

Hafting et al. 2015. J. Phycol.



Bioethanol

Pilot Plant
(Puerto Montt)



Bioethanol
Optimization



Water

Fresh seaweed Washing Milling
HCl solution

Acid leaching

» Leachate
- mannitol

AL, Ctec, Htec

Alginate depolymerization

Membrane-based separation
and concentration

Depolymerized seaweed
- protein

OAL lisate

Alginate saccharification

Bal1611

Fermentation

70 L
Fermentator

Distillation

Ethanol



Bioetanol
183L fermentated liquid (12 gEtOH/L)



Kelp Phlorotannins

Phloroeckol

Tetrameric phloroglucinol

Figure 3. Evaluation of the best extractant for total
polyphenols (TPC) and total antioxidant activity (TAA)
in Macrocystis pyrifera

Leyton, Pezoa-Conte, Barriga, Buschmann, . . . )
Miki-Arvela, Mikkola, Lienqueo 2016. Figure 2. Evaluation of the different drying temperatures

Algal Research (accepted) for Macrocystis pyrifera in total polyphenols (TPC) and total
antioxidant activity (TAA)



Products

 Abalone Feed Ecosystem Services



Challenges

Increasing predictability of production
systems (e.g. pest control; avoiding stress
periods; genetic improvements .....)

Development of the industrialization
process

Development of novel aquaculture
regulations (environmental, sanitary,
etc.)

Increasing seaweed biomass value
(including environmental services;
IMTA) and the development of
processing technologies
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