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TYPES OF TOBACCOS UNDER STUDY
m FLUE-CURED

» 23 TOBACCO GRADES FROM 6 COUNTRIES
+ 1 BLEND

m BURLEY

' » 21 TOBACCO GRADES FROM 9 COUNTRIES
| + 3 BLENDS

= SUN-CURED

» 15 TOBACCO GRADES FROM 4 COUNTRIES

m DARK-AIR-CURED

» 16 TOBACCO GRADES FROM 6 COUNTRIES
+ 8 BLENDS




Reference mapping for F.C. 95-99
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Reference mapping for Burley 95-99
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Reference mapping for sun-cured 95-99
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Working study

eDark Air-cured
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Mutagenicity test (Ames test) = PMUT
VARIABLE to be PREDICTED

Mutagenicity
Ames test
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*ANALYSIS = PREDICATIVE VARIABLES

m CHEMICAL ANALYSIS
- 50 CRITERIA

m VISIBLE and Near InfraRed Spectra

m PHYSICAL

°* 4 MEASUREMENTS (hardness, free burning rate,
weight of tobbacco, filling density)

» Cigarettes with the same N.T M
— Draw resistance ~CST
— width of cut = 1.0 mm

m SMOKING

5 MEASUREMENTS ARE DONE (TAR, Nic, puff number,
CO,H20)




Chemical measurements

Bpcco markers
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VISIBLE and Near InfraRed Spectra :
Presentation of the methodology

*INTERACTION between electomagnetic waves and the level of
vibration energy of molecules
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*CHIMIOMETRIC APPROACH -: using mathematical and statistical methods to

develop different models of prediction




PMUT : SPECIFIC BIOLOGICAL
ACTIVITY

Means and 95,0 Percent LSD Intervals
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Methods

m Mathematical pre treatment of NIRS :

— Derivate and Detrending

— Standard Normal Variante

— Multiplicative Scatter Correction

— Orthogonal Signal correction

— Mix of Derivate SNV & Derivate OSC

m Methods of obtaining prediction

— Linear Multiple Regression
— Partial Least Square Regression
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Partial Least Squares Regression

. m Purposes :

— To link a block of explanatory variables (e.g chemical
criteria) and one or many variables to explain (e.g
Pmut)

.Oo< (tu,) =1(t,u,) * var(X) * var(Y)

\

Correlation between t, & u,

Maximise var (X)

aximise var (Y)

/,

Y,

\ A

Projection of observation |
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TOBACCOS

EXAMPLE for CHEMICAL BLOCK

Criteres chimiques

A NPP Ale2 ...

24

éh

*Scores: t[1]/u[1]

TOBACCOS

Pmut
e Scores vectors are T and U
H T is a linear combination of the x
W_ U is a linear combination of the y
Loadings vectors are W’ and C’
24 U, W’ are the loadings of the x for T
T C’ are the loadings of the y for U
_C

*F.C (PLS), Virginie, Work set

BEV e
A MAVM “-FCcC Graphical representation of
kA the differents couples of
- components m?m a good idea
4BRVX e e YN of the relationship of data
R structure matrix X and Y

4.BRVM




(Quality of model and variables involved)

Partial least SquareRégression R?Y 4, : Quality of reconstitution
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| Comparison of NIRS models

NIRS block : all types of tobaccos treated together.

ALL TYPES OF TOBACCOS

data treat. &Criteria

ANN cum

RMSEE

RMSEP

OSC

R? &:ﬁ
8&8.00%

88.20%

348

DerOSCIR 93.20% 92.70% 272 581
MSC 82.80% 76.90% 440 439
MSCIR 81.60% 79.60% 449 527
SNV 79.50% 75.80% 477 676
SNVIR 81.70% 79.80% 448 528

1282
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*‘PREDICTION OF PMUT with Nirs and
‘DER1&SNVD

Predicted versus obsenved with 86 tobaccos for DER-1 & SNY-D
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| sPREDICTION OF PMUT with Nirs and
_ DER1&SNVD

Predicted versus ohserved with 11 tobaccos for DER-1 & SNV-D
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GRAPH OBSERVED VERSUS PREDICTED
with OSC IR

Observed

Predicted

cRMSEE= 356 nb revertants per mg TPM
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| Forecasting of new samples realised with
- O.S.C. in the near infrared part.
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CONCLUSION

MAIN RESULTS
m CHEMICAL BLOCK

— Accurate models are obtained.

— Existence of relationship between some criteria and
PMUT is confirmed.
m NIRS BLOCK

— An unique PMUT response-function is obtained for all type
of tobacco.

— Orthogonal Signal Correction in our data give better result
than others transformations.

INTEREST :
m ECONOMICAL INTEREST
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CONCLUSION
PROSPECTS

WE INTEND TO CHECK ADDITIONAL
OBSERVATIONS TO VALIDATE THESE
MODELS

AND

TO TEST OTHER STATISTICAL METHODS
such as MULTIBLOCK PL.S to take into account

the information from each block (chemical,
NIRS.....)
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