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INTRODLCTION

Tomato concentrate is one of the best-selling tomato-based products

Economically notivated food adulteration (BMA) problens arise frequently due to mcreasmg
market demands.

Gommn tomato paste adulteration methods
«  Wong ongin or ecological classification
* Uhauthorzed preservatives, acidity regulators
 Water; processing by-products, cheaper fillers — todilute
« Sarch, starch derivatives— to inprove the rhedlogical properties
» Sugar, salt — to increase the soluble solid content
« Bxtracts, dyes (Sudan dyes) — color adjustrment

The conplex nature of some adulterants can outhaneuver detection
with conventional methods




AMOF THE RESEARCH

Wb examned tomato concentrates

The study ains to apply NRS and aguaphatomics to detect and
predict low concentrations of ground paprika seed, sugar and
salt intomato concentrates.




*Waterin specific concentration

Patential combinations T, G S WP, CS WPC, WPS WPCS
30 different conpositions sanples, preparation in triplicate — 90 sanples



METHODG
Near infrared spectroscopy - NRS
Measuring instrument: MetriNR benchtop NR spectrometer

Measuring conditions MetriNR spectrometer
* Thermoregulated cuvette, 25°C

* Layerthickness 0.4 nm

 Spectral range: 740 - 1700 nm

* Randomzed measurement sequence
* 3 consecutive scans per sanple




STATISTICAL METHODS

Mutivanate analysis

e Pretreatment of rawdata
v 1300 - 1600 nmwavelength range

v’ Savitzky-Golay smmoathing filter - 2™ order polynomial
v’ Miltiplicative scatter correction - MSC

T T T T T T T
1300 1350 1400 1450 1500 1550 1600

* Linear discimnant analysis - LDA - to classify adulterants NIR specfra
v’ Three-fold cross-validation

* Partial least squares regression - PLSR - to predict adulterant concentration
v’ Validation by , Leave one sanple out”

* Aguagram- to visualize changes in spectral pattems



root2 —21.72%

RESULTS - LDA

Discrimination of different adulterations in tomato pastes
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root 1 —46.57%

Al adulteration:

- Recognition: 91.11%

- Prediction 57.99%

Sanmmles containing paprika seed
- Recognition: 98.89%

- Prediction: 65.46%

Prediction of concentrations

Snple adulterations
- Paprika seect T7.74%
- Sugar: T.35%
- Salt: 99.32%
- Water: 77.74%




RESLLTS - FLSR nodels to predict adulterant concentration

R - coefficient of determrination

RMSE - root mean square error

Sanples with sinple adulteration
Addterant | R? | RVBECCwM) | Ry? |RVBEVEAWA|  E=
Paprikasced | 0947| 0526 | 0935| 058 N
Swgar 0933 0429 |0918| 0475 :
St |0982| 024 |0978] 0248 th
Water | 0947| 0789 |0935| 0875
Toretopaste | 0971 1125 | 096l 1.298 g




RESULTS - Aquagrans

Sanples with sinple adulteration
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# AQUAPHOTOMICS POSTER PRESENTATION END

col = DAdataScolSC type

pdf ("Results/Aquaphotomics PosterFlash END.pdf")

TranInd = -seqg(l, nrow(DAdata), 3)

DAl <- FDA PCAmodels (DAdata, "C type", NrPCs = 1:060,
TranInd= TranlInd)

plotFDAmodel (DA1, projCVres = TRUE,col = col[TranInd],
col?2 = col[-TranInd],

main = ,Thank You for vyour attention!")

legend ("bottomright", legend= unique (DAdataS$C type),
col = unique(col), pch = 16, cex = 0.8)

write.xlsx (conftable,file = ,Results/Poster.xlsx",colNames=TRUE)

dev.off ()



