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Table 1. Main applications of e—noses in food process monitoring

AEe] A5 Hs 19

Sample

Type of study

Sample handling

Detection system

Data processing

system algorithm
Wine—must Discrimination between SHS— A32S AromaScan: PCA
fermentation stages pervaporation 32 CP
Iberian hams Spoiling during the curing SHS 16 Tin—oxide thin films PCA, PNN
(‘Montanera’) process
Milk fermented Discrimination between INDEX Smart Nose”: MS PCA
with Lactobacillus  genotype strains
caser strains used
in Gruyere cheese
Milk fermented with ~ Discrimination between odor SHS FOX 3000: 12 MOS PCA
Lactococcus lactis  intensity scores
strains
Australian red wines  Spoilage caused by SHS HP4440: MS PCA, PLS,
Brettanomyces yeast SLDA
Australian red wines  Spoilage caused by SPME(for MOS) FOX 3000: 12 MOS PLS
Brettanomyces yeast SHS(for MS) HP4440: MS
Tomato cv, Dehydration processes of SHS Air Sense: 10 MOS PCA
Cencara tomato slices
Mangoes(Mangifera Discrimination between SHS FOX 4000: 18 MOS DFA
indica L.) harvest maturities within a
ripenning stage
Discrimination between
ripenning stages within a
maturity stage
Discrimination between fruit
varieties
Black tea Estimation of optimum SHS 8MOS TDNN, SOM

fermentation time
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Table 2. Main applications of e—noses in food shelf-life investigation

Sample

Type of study

Sample handling
system

Detection system

Data processing
algorithm

Pinklady apples

Apples

Tomatoes(Lycopersicon
esculentum Mill,)

Jonagold apples

5

Tomatoes ‘Heatwave
(Lycopersicum
esculentum)

‘Zaojin Jiaogan’
mandarins

Heatwave tomatoes
(Lycopersicum
esculentum)

Peaches
(Prunus persica L,)

Crescenza cheese

Milk

Extra virgin
olive oils

Refined raspeed oil

Discrimination between
ripening stages

Estimation of fruit quality
parameters

Post—harvest ripening

Both qualitative(type of apple)
and quantitative identification

Discrimination between
ripening states

Discrimination between
cultivars

Discrimination between
shelf—life durations

Discrimination between
storage conditions

Prediction of firmness and
days of shelf-life

Discrimination between
ripeness states

Discrimination between
storage shelf—life

Discrimination between
storage treatments

Prediction of fruit quality
characteristics

Discrimination between storage
shelf—life times during two
storage treatments

Prediction of fruit quality
characteristics

Discrimination between
cultivars and between ripenning
states during shelf—life

Definition of the threshold
of the shelf-life at different
storage temperatures

Determination of shelf—life

Correlation with bacteria growth

Evaluation of the oxidative
status at different storage
conditions

Evaluation of lipid autoxidation
under different storage
conditions

SHS

SHS

SHS
(for Libra Nose)

SPME(for MS)

SPME
(for both e—noses)

SHS

SHS

SHS

SHS

SHS

SHS

SHS

SHS

21 MOS

12 QMB

LibraNose: 5 QMBs

MS

LibraNose: 7 QMBs

MS

PEN 2: 10 MOS

PEN 2: 10 MOS

PEN 2: 10 MOS

PEN 2: 10 MOS

Model 3320: 10
MOFSET + 12 MOS

FOX 4000: 18 MOS

Model 3320: 10

MOFSET + 12 MOS

FOX 4000: 18 MOS

PCA, ANN, PLS

Radial plots

PCA

PCA, PLS

PCA, LDA, PLS

PCA, LDA, PLS

PCA, LDA, PLS

PCA, LDA,
CART

PCA, CA, LDA

PCA, vectors
norm analysis

PCA, LDA

PCA, PLS
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Table 3. Main applications of e—noses in food freshness evaluation

Sample handling Data processing

Sample Type of study systern Detection system algorithm
Cod—fish fillets Discrimination between SHS LibraNose: 8 TSM PLS—-DA
storage periods FreshSense: 5 EC
Fresh Atlantic salmon Spoilage classification of SHS AromaScan™: MDA
(Salmo salar) salmon fillets during 32 CPs
storage at different
temperatures
Cold smoked Atlantic  Spoilage/freshness SHS FishNose (GEMINI): 6 PLS, PCA
salmon (Sa/mo classification during MOS
salar) storage at different
temperatures
Alaska pink salmon Spoilage classification SHS Cyranose 320™: PCA, FSGDA
(Oncorhynchus under different storage 32 thin—film
gorbuscha) conditions carbon—black
polymer sensors
Fresh tilapia fillets Discrimination between SHS e—Nose 4000: DFA
(Oreochromis storage times of fillets 12 CPs
niloticus) under different treatments
Oysters Prediction models for odor SHS EEV model 4000: DFA
(Cassostrea changes in shucked oysters 12 CPs
virginica)
Eggs Establishment of freshness SHS 4 Tin—oxide sensors PCA, FCM,
categories SOM, ANN
Predicion of the state of
freshness
Ground beef Rancidity detection SHS FOX 3000: 12 MOS QLSR
Beef and sheep meats Spoilage classification and SHS 6 Tin—oxide sensors PCA, SVM,
bacteriological PLS

parameters prediction
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Table 4. Main applications of e—nose in food authenticity assessment

Sample handiin Data
Sample Type of study P 9 Detection system processing
system )
algorithm
Tequila, whisky, Discrimination between DHS FOX 4000: 18 MOS PCA
vodka and the four types of
red wine beverages
Discrimination of wines
from different regions
Italian wines Recognition and SHS 4 Thin—film MOS PCA, BP-
quantitation of ANN
adulterations
Spanish wines Classification of SHS, P&T, 16 Tin—oxide PCA, PNN
wines varieties SPME sensors
Spanish wines Classification of SHS 8 Tin—oxide PCA, PNN
wines varieties sSensors
Spanish wines Classification of SHS 7n0O SAW PCA, PNN
wines varieties
Spanish wines Classification of SHS MS PCA, SIMCA
wines varieties,
origins and ageing
Virgin olive oils Detection of SHS FOX 3000: 12 MOS LDA, QDA,
adulterations ANN
Extra virgin Discrimination between SHS MS PCA, SLDA,
olive oils geographical origins LDA
Extra virgin Discrimination between SHS Model 3320: 10 PCA,
olive oils geographical origins MOFSET + 12 MOS CP—-ANN
Orange juices Discrimination between SHS FOX 3000: 12 MOS PCA, FDA
geographical origins
Emmental cheese  Discrimination between SHS Smart Nose™: MS PCA
geographical origins
Swiss unifloral Discrimination between SHS, SPME,  Smart Nose®™: MS PCA, DFA
honeys botanical origin of honey INDEX
‘Aceto Balsamico  Classification of SHS MS PARAFAC,
Tradizionale di different aged products PCA, SIMCA,
Modena’ WPTER
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Table 5. Other applications of e—noses in food quality control studies

21M712 AlEae

|7l1&: ®x 2

Sample handling

Data processing

sugar with off—flavors and
pure sugar

Sample Type of study system Detection system e
Olive oils
Virgin olive oils Discrimination between SHS FOX 3000: 12 MOS PCA
quality grades
Virgin olive oils Discrimination between SHS 8 CPs KSOM
qualities grades
Virgin olive oils Qualitative and quantitative ~ SHS MS SIMCA, PLS
information about negative
and positive sensory attributes
Wines
Italian dry red wines Prediction of sensorial DHS PEN 2: 10 MOS GA
descriptors
Wines Correlation with sensorial SHS and P&T 16 Thin film tin—oxide PLS
descriptors and GC/MS sensors
profiles
Fruits and vegetables
Oranges and apples  Evaluation of post—harvest SHS LibraNose: 7 TSMs PCA, PLS,
quality PLS—DA
Peaches and Evaluation of the LibraNose: 7 TSMs PCA, LVQ—NN
nectarines sensorial features
from several typical of each class
cultivars
“Xueqing” pears Quality indices prediction SHS 8 MOS MLR, ANN
(firmness, soluble solids
content and pH)
“Xueqing” pears Quality indices prediction SHS 8 MOS MLR, PCR, PLS
(firmness, soluble solids
content and pH)
Apricots(Prunus Discrimination between SHS—-GC FOX 4000: 18 MOS PCA
armeniaca) varieties
Apples Discrimination between SHS 14 Tin—oxide gas sensors PCA, PLS,
cultivars BP—-ANN
Longjing green teas Discrimination between SHS PEN 2: 10 MOS LDA, PCA
different quality grades
Onions(A/lium cepa) Influence of edaphic factors Sample A32S AromaScan: PCA
on bulbs quality pretreatment—SHS 32 CPs
Other food quality studies
Hams Discrimination of different SHS 16 Tin—oxide thin film PCA, PNN
types of hams
Chinese vinegars Identification of several SHS 9 Doped nano—7n0O BP—ANN with
commercial vinegars thick film sensors k—NN
Several kind of foods Discrimination between foods, SHS Moses II: 7 QMB, 8 PCA
e—nose sensors selection MOS, 4 EC
Apples Differentiation between SPME 8 Micro—SAW oscilators  Radial plots and
kinds of apple visual inspection
of signals
Pineapples Discrimination between ripe
and unripe pineapples
Sugar Discrimination between
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