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Seaweed quality control

« Main methods used in quality control today
Include:

e Chemical analysis
 Visual inspection
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« Traditional chemical analyses are:
* EXxpensive
* Time-consuming
« Destroy the analysed sample

»Need for rapid non-destructive quality control



Near-infrared spectroscopy (NIR)
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Spectral imaging (MSI/HSI)
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Pre-treatments:
Frozen control
Lactic acid treated
Citric acid treated
Fermented
Blanched

Processing fractions:
Fresh
Dried
Extracts
Seaweed residues after
extraction

Alaria esculenta
Saccharina latissima

Ascophyllum nodosum

Experimental design

Multispectral Imaging

Reference analysis:
Physicochemical-,
microbiological- and
sensory parameters

'é:I th

Reference analysis:
Physicochemical
composition

h"ﬁ

Near Infrared
Spectroscopy

Data extraction:
Mean spectral data

Analytical results

Analytical results

Data extraction:
NIR average spectra
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Results Multispectral imaging
- Species recognition and PCA -
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PLSR models — Multispectral imaging
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Calibration Validation

Parameter analyzed RZ RMSEC R%, RMSECV Range Sample size Number of factors
Water (g/100 g sample) 0.82 0.90 0.76 1.05 83.0-91.5 78 7
Lipids (g/100 g sample) 0.34 0.08 0.18 0.09 0.0-0.5 54 4
Carbohydrates (g/100 g sample) 0.91 0.66 0.89 0.76 3.0-10.9 54 6
Protein (g/100 g sample) 0.95 0.10 0.94 0.12 0.6-2.2 54 4
Salt (g/100 g sample) 0.91 0.33 0.86 0.41 0.1-3.1 54 7
Ash (g/100 g sample) 0.88 0.39 0.80 0.51 1.6-4.4 54 7
lodine (ug/g sample) 0.89 31 0.83 39 60-420 39 6
Arsenic (mg/kg sample) 0.87 0.95 0.75 1.33 3.4-10.2 39 6
Cadmium (mg/kg sample) 0.82 0.02 0.73 0.03 0.1-0.3 39 7
Lead (mg/kg sample) 0.86 0.003 0.82 0.004 0.01-0.05 39 5
TVB-N (mg N/100 g sample) 0.55 2.46 0.40 2.92 0.5-15.9 54 4

0.70 3.00 0.65 3.32 16.8-45 78 5
a’-value 0.93 0.67 0.91 0.79 -6.3-4.6 78 6

0.65 3.32 0.53 3.97 2.9-33 78 7
Water activity (A,) 0.41 0.00 0.25 0.00 0.98-1 54 6
pH 0.96 0.25 0.94 0.28 3.0-6.7 78 6
TPC (g PGE/100 g extract) 0.94 0.20 0.92 0.24 0.4-3.2 39 4
DPPH (1C50) 0.92 0.75 0.91 0.81 0.3-8.2 39 2
ORAC (umol TE/g extract) 0.93 9.73 0.89 11.70 10-113 39 5

0.72 0.79 0.67 0.93 1.8-6.2 48 4




PLSR models — Near infrared spectroscopy
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Calibration Validation
Parameter analysed R% RMSEC R%V RMSECV Range
Water (g/100 g sample) 0.92 0.64 0.90 0.69 2-17%
Protein (g/100 g sample) 0.83 0.21 0.80 0.34 0,1-2%
Ash (g/100 g sample) 0.91 0.58 0.89 0.66 0,5-7%
Salt (g/100 g sample) 0.27 0.25 0.11 0.28 0,4-1,4%
Carbohydrates (g/100 g sample) 0.68 3.41 0.48 4.13 18-44%
Alginate g/100g DM 0.96 1.34 0.93 2.19 0,5-20,5 g/100 g DM
Glucuronic acid g/100g DM 0.91 0.54 0.88 0.70 0,5-6,5 g/100 g DM
Mannuronic acid g/100g DM 0.94 0.99 0.90 1.41 0,5-14,0 g/100 g DM
Mannitol g/100g DM 0.92 1.50 0.89 1.93 2-19g/100 g DM
Fucose g/100g DM 0.93 0.68 0.89 0.90 0,5-9 g/100 g DM
Glucose g/100g DM 0.80 0.81 0.79 0.88 3,5-10,5 g/100 g DM
Xylose g/100g DM 0.91 0.23 0.86 0.31 0,2-2,9 g/100 g DM
0.66 1.93 0.61 221 7,5-19
0.90 112.5 0.57 248.29 750-2300
0.77 1.55 0.52 2.40 80-94
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Multispectral imaging techniques for
evaluating physicochemical-, antioxidant,
and sensory properties of Alaria esculenta
and Saccharina latissima
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