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Objective

E- evelop an approach to evaluate

= effective contribution of tobacco

e
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- Hmtrogen compounds on HCN delivery in
mainstream smokae.
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Methodologyimse

IKing of potential precursors at different amounts
. blend prior to cigarette making.

| and tobacco weight = constant).
quantifications with classical method.

g —;" oking tests with ISO conditions.
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Constraints:
~ o Evaluation of precursors during cigarette smoke

generation.
e The quantities added must be adapted according to

the potential impact on HCN and solubility of each
nitrogen compounds.
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Precursors list: .

INS: Albumin and y Globulin.
2ptides: Ala - Ala and Phenyl Ala - Ala.
AMino-acids:  ASN, ASP, PRO and GLN.
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-:i-ﬁgcéllaneous:
- Tobacco pigments (Extracted from Air cured tobacco).
- Urea.

2, 3, 4 or 5 doses depending on availability and cost.
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SMOKING tests controls:is

TPM, nb of Puffs and cig weight variabilities
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Statistical report for control and
trial terms:

> No significant effect of
precursors on these responses.

9 10 11 12 13 14 15 16 17 18

Control

Smoke parameters report
for albumin trial.

» No significant effect of
doses on these responses.

TPM / cig Nb of Puff
0.19

Control

14.51 7.90

Control

2.43
TPM / cig Nb of Puff
0.22

14.25 8.78

2.48



- nrlchment controls:

Estimated amounts of alboumin vs expected doses (in %)

/ y = 1.1546x + 0.0486

R =0.9988
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Example: 5 doses of albumin, estimated by nitrogen gain.

> Accordance between estimated and expected doses.
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RIoteiniinfluence on HCNRMSSH

Total HCN vs protein doses in %

170
=10.921x+ 99.086
160 | - y
el ¢ Albumin R2 = (0.9964
140 { m Yy Globulin

y=5.0672x+ 101.34
R?=0.9938

> Difference of contribution on HCN formation.



1IN0, acids iImpact on HEN:s

/
=

HCN vs Aminoacids added
125

y=44333+10081 -4
100 | ¢ ASN * *

R2=0.9799
*

y =2.2329x + 99.568
R2 = 0.9896

Aminoacids in %

> No significant incidence of proline and aspartic acid on HCN formation.



20lypeptide influence on HEN:

Relation Total HCN and added peptide (in %)
140

130 -

y =8.9661x + 99.091
R2 = 0.9634

Example: ALA-ALA



BOMParSon o precurser contributions

lated gain in HCN for 25 millimoles of precursors per 100 g of tob.

Gain of HCN (in %

> Confirms the differences of contribution on HCN for proteins or
amino acids.

> No significant impact of tobacco pigments and urea on HCN
formation.




HEGUSONS, Evaluation In no-enrichedrblend:

Estimated proteins amount in US blend

150

- IS

¢ Albumin

m vy Globulin

-5
Proteins in %

-10

-20

By using known addition approach, possible estimation of protein amounts.
In this blend: Between 10 and 16% of proteins >> Average: 13%.
(~1.7 % expressed in Nitrogen).

e Total HCN response of blend: Equivalent to ~11% of peptides or ~ 20% of
amino acids.
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REIguVE CONtribUtionof precussor
PIo=ENrichedlended cigarette:

s
|

GLN
4%

ASN
3%

US blend / chemicals report
ASN
GLN

Estimated proteins
Proteins or Total Nitrogen

peptides
93%




pre——

Modeling: =
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“between HCN amounts in MSS and Total Nitrogen in tobacco as is
ad in % of DM).

Relation HCN and T otal Nitrogen
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Tobacco Nitrogen in %

Intercept

105 representative tobacco lots, F'gfi;‘:;d ;‘Z‘Ii 677-0796 822

including dark air cured. Burley 68.51 1124.13 0.51
-182.19

Dark air cured
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~Modeling| (contd.):

Nitrogen = Difference of N amounts in coagulated extract with

" pepsin digestion. ( Modified Wegner E. approach).

Relation HCN vs Protein N

D 250
| © y = 24.735x - 107.12
S, 200 . X
= R” = 0.8904 %X
.' Z 150 % ¢ Dark A.C.| |
(I) 100 / e ® Burley —
2
5 ' Or. |

x F.C.
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Protein Nitrogen expressed in mg /cig

17 tobacco lots, including all tobacco types.



. Conclusions::

g approach confirms tobacco peptides or amides
ounds contribution on HCN formation in smoke.
| reat implication of proteins or polypeptides on HCN
response, compared to amides potential in tobacco.

" Right method for screening of potential precursors but
limited for protein estimation.

> No general model without protein determination.

> Reliable efficiency of Protein Nitrogen protocol for modeling.




