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Nicotine Variability of Low Nicotine Cultivars versus

Normal Nicotine Cultivars

ABSTRACT

METHODS & RESULTS

Nicotine is the most abundant alkaloid in cultivated tobacco (Nicotiana tabacum), typically constituting Average Nictotine Value (mg/g dwb)

more than 90% of total alkaloids. Recently, the U.S. Food and Drug Administration (FDA) issued an Table 1. Nicotine Averages for Burley Cultivars - ALCS Research Trials

Advance Notice of Proposed Rulemaking (ANPRM) to obtain information for consideration in developing DATA SET 1 - ALCS RESEARCH TRIALS

a tobacco product standard to set the maximum nicotine level in cigarette filler to “minimally addictive il ]| i ieen NI
or non-addictive” levels. Nicotine levels are highly variable across different years and locations as Chart 1. Trial-to-trial Nicotine Variability of Burley Cultivars Chart 2. Trial-to-trial Nicotine Variability of Flue-Cured Cultivars 1 2012 Blackstone, VA 01,67 5992 116
data collected over decades in the Minimum Standards Programs show. Analysis of the Burley check a0 801 2 2013 Blackstone, VA | S0 4797, 1381
varieties in the Minimum Standards Program showed relative standard deviations ranging from 20% to N ; - lacketone VA -
28% for individual varieties across locations from 2012 to 2018. Though there are decades of nicotine o T N e e .
analysis from the Minimum Standards Program, there is not much data collected and publicly available S oo | E s 4 2015 Blackstone, VA | A0 1028 1°20T
on nicotine variability in low nicotine cultivars. The purpose of this study is to determine variability in é o g o ) 2016 Blackstone, VA [ 0%
nicotine content across multiple years and locations from low nicotine cultivars and compare it to normal S 2 6 2016 Rancagua, Chile | 8290 133"
nicotine cultivars. To initiate this long term study we analyzed low nicotine cultivars alongside normal 2" g0 7 2017 Blackstone, VA | 9925 134"
nicotine cultivars at the same locations from 2012 to 2018. Assuming the variability in nicotine content 2 - 2 - 8 2017 Rancagua, Chile | 4188 151
for low alkaloid cultivars is similar to or greater than the variability in normal nicotine cultivars, it will % . S 9 2018 Blackstone, VAT 570 0.22

have major impacts on meeting any requlatory standard. This could suggest that to meet a standard of

Table 2. Nicotine Averages for Flue-Cured Cultivars - ALCS Research Trials

C . C % 10% -
0.3-0.5 mg/g nicotine content the cultivars themselves may need to have much lower nicotine levels v —— .
| . BT - Field Tria NC 95 K326 | LAFCS3
to consistently meet the proposed standard year after year. This will have major implications on the 0% -
, , ity of BU21 [ABU 21 TN9OLC LABU 21 NC95 LAFCS3 (326 LAFCS3 1 2013 Blackstone VA 29.73 1721
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Since 2012, ALCS has been regularly assessing the performance of low nicotine cultivars against Randomized complete block design Sample description: ) 2016 Rancagua, Chile 330y 4.2
. : . : , , , , .y , 6 2016  Blackstone, VA 4490 3730 5.00
normal nicotine cultivars for both burley and flue-cured tobacco types in field research trials. In 3-8 plot replicates per cultivar per trial (each cultivar within - Sampling stage: end of cure ; 2017 Tifton. GA 1911
each trial, a low nicotine cultivar was grown alongside at least one normal nicotine cultivar with given trial has same number of plot replicates) - Tissue type: lamina only (midrib removed from leaf) 3 2018 Blackstone VA 24.15 299
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Va”ablllty of each cultivar as shown in Charts 1 and 2 in the Results section. t Nicotine average contains at least one data point that was below the limit of quantitation (LOQ)

but above the limit of detection (LOD) of the analytical method. Such data points were treated as

To assess whether the trial-to-trial nicotine variability observed for ALCS research trials was extrapolated values determined using the standard calibration regression.
comparable to that observed for similar trials conducted by others, data was gathered from the DATA SET 2 - BURLEY AND FLUE-CURED VARIETY EVALUATION MINIMUM STANDARDS PROGRAM tt Environmental conditions in Blackstone, VAin 2018 produced unusable tobacco with an
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- As part of the Flue-Cured Minimum Standards Program, the top commercial cultivars on the of all stalk positions (500 g sample S .
market are evaluated at 3 locations within the state of North Carolina each year. Across Chemistry analysis: g 30% - % 30% -
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for total alkaloid content. The trial-to-trial variability of the total alkaloid data for these 20 - Flue-Cured - total alkaloids only % 20 3
cultivars is compared with the trial-to-trial total alkaloid variability of the normal nicotine % 10% %‘ 10% -
level flue-cured cultivars from ALCS research trials across the same time period in Chart 4 in = I T g
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erable variability in nicotine levels in normal nicotine cultivars from year-to-year and location-to-location. Research

Results from this study indicate that nicotine variability may be even greater for low nicotine cultivars from Trials
year-to-year and location-to-location. High levels of nicotine variability in low nicotine cultivars will have a
significant impact in the technical achievability of any potential nicotine standard. STRE N GTHS AN D LI M ITATI o NS

m S

Six crop years' worth of research trials across multiple geographic regions represents a substantial data set with which to analyze nicotine variability
*Regional Burley Variety Evaluation Committee

Nicotine variability for normal nicotine cultivars within ALCS research trials falls right in line with nicotine variability shown in both the Burley and Flue-Cured Minimum Standards Programs over the same timeframe

. . " N S o Limitations
- Personal Correspondence-Committee Chair: Dr. Carol Wilkinson, Virginia Polytechnic Institute and State University S b trial desianed with th f uat q] . | _ o bilite. Th  trial dh _ ] hic di .
*%Flye-Cured Tobacco Variety Evaluation Committee ALCS researc t.r|a s were not esigne with t e purpose of eva uat.mg year-to-year an ocatloq-to- ocat|onon|cot|ne variability. € researc trials would have incorporated greater geographic diversity
- Personal Correspondence-Committee Chair: Dr. Loren Fisher, North Carolina State University and more consistency in sampling plans from one trial to the next if they would have been designed for this purpose from the beginning.

Nicotine levels of the publicly available low nicotine cultivars used in this analysis were considerably greater than the levels proposed in the ANPRM.




