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Introduction

Sainfoin is a forage legume adapted to cool clisatieriving well on basic and dry soils. It is muappreciated by
farmers due to its high palatability, high nutnitad value and non bloating properties. Sainfoinbhge contains
variable amounts of condensed tannins that areieohph its nutritional characteristics and conferthelmintic
properties. Thus, their precise quantificationnaglavith others parameters of chemical compositiecolmes crucial.
The use of NIR technology for this characterisaimparticularly relevant, especially since hugenbers of sainfoin
samples are being generated by the efforts undetavaelect accessions from different European itiomd. The aim
of this work is to evaluate the suitability of NIR& predicting the chemical composition and thateat of condensed
tannins of a collection of sainfoin samples

Materials and Methods

A total of 186 sainfoin samples obtained from savétals were used. Samples were oven-dried atB@r 48 h to
determine dry matter (DM), ground through a 0.8 sureen and then stored at environmental laboratongitions.
Approximately 5 g of ground sample were placed BDamm diameter ring cup and scanned in reflectamode at 2
nm intervals from 400 to 2498 nm using a Foss NB&ys model 6500 scanning visible/NIR spectrom@tess
NIRSystems, Silver Spring, MD, USA) controlled b8ld¢can software version 2.21 (Infrasoft InternaiprPort
Matilda, PA, USA). Each spectrum was time averdgech 32 scans.

Forage samples were analyzed for ash and crudeip(@P) according to AOAC (1990), for neutral dgént
fibre (NDF), acid detergent fibre (ADF) and acidetgent lignin (ADL) according to the method delsed by Van
Soest et al., (1991). Analyses of condensed tamnéns performed according to Porter et al., (1986).

Calibrations were developed using WinISI Il versib®0 (Infrasoft International, Port Matilda, PASH).
The modified partial least squares (MPLS) regressiethod was used to obtain NIR equations for tadl $tudied
parameters. Spectra were subjected to standarcahgamate and detrending (Barnes et al, 1989tates correction,
and transformed through a mathematical first odkivatisation (1,4,4,1) where the first digit letnumber of the
derivative, the second is the gap over which thiesdéve is calculated, the third is the numbedafa points in the first
smoothing, and the fourth is the number of datatgdin the second smoothing. Critical values fanaging outliers
were T=2.5, and two passes of elimination werewadlh The obtained models were evaluated by theficizeft of
determination in calibration @&) and cross-validation @V), the standard error of calibration and crosidasion
(SEC and SECV) respectively and the residual ptiedideviation (RPD) that was defined as the rbgowveen the SD
and the SECV (Williams and Sobering, 1996).

Results and Discussion

The descriptive statistics for ash, CP, the partitig of structural carbohydrates by the deterggstems and CT were
shown in Table 1. A wide variability was observadll studied parameters.

Table 1: Descriptive statistics for ash crude pro(€P) neutral detergent fibre (NDF) acid detetdére (ADF) acid
detergent lignin (ADL) and condensed tannins (Qil§ainfoin samples (g/kg dry matter (DM))

N° Min Max Mean SD
Ash 145 65.2 159.5 108.2 17.35
CP 164 135.5 307.5 206.11 36.89
NDF 171 138.4 522.0 347.3 98.95
ADF 173 160.6 375.0 255.3 49.09
ADL 170 58.1 1245 83.3 13.05
CT 136 0.65 4.32 2.05 0.712
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N°= number of samples; SD: standard deviation; Mifisimum value; Max = Maximum value; SD = standard
deviation

Table 2 summarizes the statistical values for tlibi@tion equations obtained for the differentedetinations. R2C,
R2CV and RPD values obtained for CP, NDF and Alkciate that the prediction models have a very gmedision,
whereas prediction models obtained for ash and ABLnot capable of predicting these parametersuadiely.
Statistical results obtained for CT were also adesgd satisfactory, although RPD values did nathréx the obtained
value was considered acceptable for screening pagpas well. Similar coefficients of determinati@iues were
found by Smith and Kelman (1997) for the predictidrCT concentrations ihotus uliginosusschkuhr.

Table 2. NIR calibration and cross-validation stiéts for ash, crude protein (CP), neutral deterfijere (NDF) acid
detergent fibre (ADF) acid detergent lignin (ADL)dacondensed tannins (CT) of sainfoin samples (BiKg

NO SEC RC SECV R'CV RPD
Ash 145 10.37 0.64 11.29 0.58 1.54
CP 164 8.58 0.95 9.37 0.94 3.94
NDF 171 20.8 0.96 23.3 0.95 4.25
ADF 173 12.4 0.94 13.8 0.92 3.56
ADL 170 7.08 0.71 7.62 0.66 1.71
CT 136 0.27 0.86 0.32 0.80 2.23

°= number of samples; SEC= standard error of klin; RC= coefficient of determination in calibration; SEE
standard error of cross-validation’@/ = coefficient of determination in cross-validati RPD=residual predictive

deviation;

We conclude that NIR equations developed for datetion of CP, NDF, ADF and CT were adequate fer¢hemical
characterization of sainfoin accessions. The uséftechnology may increase dramatically the tamd cost
efficiency of sainfoin germplasm screening, thuslitating the current pre-breeding programs unsay.
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