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Assessing macro-elements contents in vine leaves
INP, TR and grape berries of vitis vinifera using near-

TOULOUSE

iNnfrared spectroscopy and chemometrics

Sciences du vivant

A erketing  liangement Vitis vinifera is the foremost cultivated vine species in the world for making vine. This production is

also a key sector in French agriculture sector. Nutrition diagnosis of the vine is very strategic for vine
growers, mainly because that allows them to adjust fertilization. Those adjustments is a tool to
iNnfluence and regulate the quality of their wine. Nowadays, nutritional analysis is done by sampling
N field, and destructive methods are used, an organic element analyzer for C, H, N and S, and mass
spectroscopy to detect macro and micro elements. Such methods are destructive and time
consuming, to the point that results could be obsolete for the winegrowers. Another approach is to
used spectroscopy coupled with chemometrics tool. In the present work, we coupled near infrared
(NIR) spectroscopy, which could provide a rapid and in-situ diagnosis.

© Materials and methods

Sebastien CUC:I1 4 different grape varieties, representative of Fronton and Moissac vineyard were analyzed: Chasselas,

Valerie Lemetter2 Muscat, Négrette and Sauvignon Blanc. 252 samples were collected in 2017, 63 for each organ (leaves

Olivier Geffroy‘ blades., leaves petioles, pea—sizepl berries and veraiso.n berries). |

Didier Kleiber The MicroNIR spectrometer (Viavi, USA) was used m.reﬂectance mode to acquire reﬂe.ctance Specﬁra
: : over the spectral range 908-1c7onm. For fresh material, spectra were acquired directly in contact with

Cecile Levasseur-Garcia* each organ, whereas for dry grounded sample (powder), it was done through a quartz glass.

Then, the spectra were preprocessed to reduce the noise stermming from spectral acguisition, and

Physiologie, Pathologie et enhance the difference between each spectra, for example, by highlighting peak In spectra. The

Génétique Végétales (PPGV), mathematical preprocessed methods used were the multiple scatter correction (MSC), and the

Université de Toulouse, INP- Savitzky-Golay first and second order derivative.

PURPAN, Toulouse, France All the samples were analyzed by using a Flash 2000 CHNS analyzer (Organic Element Analyzer,

Thermo Scientific). Results obtained correspond to the relative amount of the given element (C, H, N

2 ' 1t A& : :
Plateforme TOAsT, Universite de and S) in the dry matter (% of DM). Also, the C:N ratio was calculated.
Toulouse, INP-PURPAN, Toulouse, — . J n f . . f n |
ENSU Ne preprocess spectra were associated to the reference analysis stem.mm.g rom the CHNS analyzer.

Then, partial least square (PLS) models were developed. This regression is a parametric and linear
3_aboratoire de Chimie Agro- method. The performance criterion used to select the best PLS model is the ratio RPD. The higher is
industrielle (LCA), Université de the RPD, the more accurate is the model. In fact, a RPD > 2 is commonly considered to justify the use of
Toulouse, INRA, INPT, INP- the model for prediction in routine analyses to quantity a component. For RPD between 1.4 and 2,
PURPAN, Toulouse, France classification models are preferred.

All statistical analysis was done by using Matlab 2018.a (Mathworks, Natick, MA, USA) installed with the

AISIR Toolbox rdella and Bertrand, 2014).
References SAIS oolbox (Cordella and Bertrand, 2014)
A

© Results
Cordella, C.B.Y., Bertrand, D., 2014. Sas | —— i it
SAISIRTA new general The spectra of the samples from the 63 plots were — §@fZ-—=----7 .. -2 —
chemometric toolbox. TrAC averaged per organ collected to obtain four mean o A
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https://doi.org/10.1016/].trac.2013.10. PEC P ’ ’ Y Peds, wavelensths (nm)
009 berries). Figure 1 shows the raw and pre-processed B zo

spectra from the different fresh vine organs. S
Dambergs, R., Gishen, M, This representation allows us to visualize the £
Cozzolino, D., 2015. A Review of the spectral profile of each vine organ and effect of pre- =, e
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. and for all the different pre-processing methods £ oo

Tissue. Appl. Spectrosc. Rev. 50, , -3
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014.966380 For N and C:N ratio models show the best results, 5

with RPD > 2. Developed models can be used to g oo |,
sun, D-W., 2009. Infrared oredict N in vine organs. £ oo [
Spectroscopy for Food Quality Cor H, the best model (on fresh material), have a 2 ..,
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Press.
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classification model based on excess / normal /

Tuffery, S., 2011. Data mining and deficiency model.

statistics for decision making, For C ano S’ RPD are too low (< 1'4)’ so models need Figure 1. Average infrared absorbance spectra of the organs of the 63

Wiley series in computational to be enhanced by adding Nnew spectra a Nnd sam p|e, vine plots (leaves, petioles, berries, small pea stage, berry veraison stage)

statistics. \/\/iley, Chichester, West taken from fresh mater/a/:. (A) raw ;,oectrum, (B) m.u/t/,t.)/e scatter
correction pretreatment, (C) first derivative (D) second derivative.
Sussex : Hoboken, NJ

Leave blade - = = = Petiol — - — « Pea sized berries —eeeneeees Berries at veraison

Validation set =187, prediction set = 64, based on spectra from leaf blades, petioles, pea-sized berries, and| Table 1. For each

berries at veraison element and C:N ratio,
- RPD  f nfrared
Preprocessing RPD for RPD for RPD for RPD for RPD for ol

model obtained from

and sample preparation C (% DM) H (% DM) N (% DM) S (% DM) C:N ratio PLS  regression  for
Raw - fresh 1.28 1.30 3.32 1.29 2.58 eOCf;? prepr OC@SSf’f’Q
Raw - dry 123 127 3.89 1.2 2.56| method [ Mo, st
MSC - fresh 1.33 1.3] 3.25 1.31 2.42| (D1 D2)] and for both
MSC - dry 1.26 1.17 4.39 1.27 2.61| fresh and dry material
D1 - fresh 119 1.45 2.84 1.27 2.40| (berries and  leaves)

DT -dry 123 1.32 224 104 559 gathered in a single

database, also the

Ecole d'Ingénieurs D2 - fresh 113 1.20 2.40 1.25 210| pest RPD for each
de PURPAN D2 - dry 1.25 1.24 3.4] 1.30 2.80 nModelis bold

© Conclusion and perspectives
75, Vole du Toec

BP 57611 This study assesses the feasibility of using near-infrared spectroscopy to assess the macro-element
31076 Toulouse Cedex 3 content (C, H, N, and S) in the various vine organs (berries and leaves) of vitis vinifera. The next step in
Tal - 05 €115 20 20 this work Is to add more samples from different years and locations in order to include climatic effects
O ClIE 20D on matter accumulation in the different organs. Furthermore, incorporating the analysis of the
micronutrients (Ca, P, K, Mg, etc.) could lead to the development of a multi-analysis tool.

IEurope

www.purpan.fr

SERVIR LAVENIR



https://doi.org/10.1016/j.trac.2013.10.009
https://doi.org/10.1016/j.trac.2013.10.009
https://doi.org/10.1080/05704928.2014.966380
https://doi.org/10.1080/05704928.2014.966380

	Diapositive 1 Assessing macro-elements contents in vine leaves and grape berries of vitis vinifera using near-infrared spectroscopy  and chemometrics

