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1. INTRODUCTION 

The main objective of this Guide is to develop a common approach to sampling tobacco at 

different stages in the supply chain, starting with seed and ending with the packed, processed 

material intended for sale to tobacco product manufacturers.  Procedures currently in use and 

considered to be effective and practical are reported here, as well as the statistical theory that 

should under-pin all sampling programmes. 

A sample is defined as a sub-group of elements taken randomly from a population in order to 

represent it.  Small, discrete portions of material are taken from a much larger population (i.e. 

batch, lot or consignment) for testing or analyses to provide estimates of the parameters that 

define the various properties of the lot as a whole.  For example, seed may be sampled to test 

its purity and germinability and leaf to determine chemical constituents such as nicotine and 

sugars and physical parameters such as moisture, leaf:stem ratios, and particle size.  Tobacco 

is also sampled for testing agrochemical or crop protection agents (CPA) residues, natural leaf 

compounds such as tobacco specific nitrosamines (TSNAs) and for GMO as an integral part of 

monitoring Good Agricultural Practice. 

Some special analyses are usually related to research projects and may include the need to 

sample specific portions of the plant or leaf.  These are out of the scope of this document.  

However, any sampling should follow the basic guidelines outlined here. 

The sample submitted to the laboratory for testing or analyses must closely represent the lot from 

which it was taken.  For no matter how accurate the tests or analyses are, the results could be 

misleading and all the trouble and expense of sampling and testing are essentially wasted.  Good 

sampling practices based on robust statistical models are therefore essential.  The procedures 

described here for the different sampling stages in the supply chain take full account of this. 

2. GENERAL SAMPLING PROCEDURES 

2.1 Sample Handling 

It is important that the testing laboratory receives a representative sample which has not been 

damaged or changed during sampling, transport or storage. 

The containers used for storing the samples should be made of a chemically inert material.  

They should be airtight and preferably opaque.  Wherever possible use zip-locking plastic bags 

or plastic jars that will withstand handling and transport.  Where the analyte studied is extremely 

volatile, use a laminate gas-tight bag produced for this purpose. 

2.2 Labelling and Record Keeping 

Samples should be clearly labelled to ensure they are unique.  The label should contain 

information that will enable complete traceability.  For example, the following information 

should be recorded: 

A. Location 

B. Date/Time 

Descriptors of the location should also be recorded, such as: 

C. Country 

D. Farmer name 

E. Variety 

F. Field GPS 

G. Others – Specific requirements
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A coded system could be used to safe-guard information as well as facilitating data management 

and traceability. 

An example of a sample identification label is shown: 

 

 
The system of labelling can be streamlined by using barcoded labels and the appropriate 

computer software and hardware and preparing all the labels needed before sampling starts.  

Such labels offer an opportunity to record a large amount of information, which is then easily 

accessible and avoids copying errors.  This system also facilitates data storage and retrieval. 

2.3 Storage 

The samples should be stored in a dry, cool place protected from light, and in an odour-free 

environment to prevent contamination, microbial growth, infestation or other situations which 

could negatively affect the sample or the properties, compounds or constituents of interest. 

2.4 Retention 

After removing a portion of the sample for testing, the remainder should be returned to storage 

in case a re-test is required later.  The retained sample is often referred to as the virgin sample, 

which is not further handled unless re-testing is required. 

2.5 Disposal 

Before samples are disposed, ensure that any legal or customer requirements for retention are 

reviewed and followed.  Material disposed of must follow local regulations or legislation and 

particular care should be taken to respect environmental laws and requirements. 

2.6 Important Precautions 

Rigorously enforced precautions must be taken to avoid contamination, especially from other 

tobaccos, during the sampling process and subsequent steps in sample preparation. 

The working environment should always be kept clean and tidy.  All scrap material and dust 

from one set of sub-samples should be completely removed before starting the next.  If cross-

contamination is an issue and especially where tests are very sensitive, such as with GMO and 

some agrochemicals, operators should wash their hands in clean water between samples or wear 

disposable plastic gloves.  Further, all sample preparation equipment and surfaces, implements 

and tools should be cleaned between samples and always free of any contaminate. 
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3. SEED 

3.1 Purpose 

In most countries it is a statutory requirement that each lot of seed be sampled and tested before 

it can be offered for sale as certified seed.  This is to determine its quality in terms of percentage 

pure seed, other crop or weed seeds, noxious weed seed, inert matter, germination, varietal 

purity, freedom from disease and, if treated, the effectiveness of seed treatment.  Using only 

certified seed is a basic requirement for Good Agricultural Practice. 

As an additional check and to make sure that the seed about to be used has not lost its viability, 

seed may also be sampled before sowing.  This is a wise precaution, especially if there is any 

doubt of the age of the seed or of the conditions in which it has been shipped or stored.  Some 

companies actually stipulate sampling at this stage as a requirement for Good Agricultural 

Practice, especially when they wish also to monitor GMO status. 

3.2 Procedure 

3.2.1 Sampling for Statutory Seed Testing 

The procedures for statutory seed sampling and testing leading to certification are usually 

specified by each certification authority, be it a national, state or seed association programme.  

Although details of the procedures may vary from one locality to another, the underlying 

principles are essentially similar.  In the case of sampling, every effort is made to ensure that 

the sample submitted for testing represents the bulk of the seed to be certified and sold.  To 

this end, how each sample should be taken, the number of samples in relation to the size of the 

whole lot and the minimum weight of the sample submitted are specified.  Testing is either 

done by official laboratories or officially approved laboratories.  Details of these procedures 

may be found on national and seed association web-sites, such as www.aosca.org (for the 

Association of Official Seed Certifying Agencies), www.ca.uky.edu/pss/index.php?p=694 (for 

the Kentucky Seed Improvement Association) and www.nccrop.com (for North Carolina Crop 

Improvement Association).  Reference should also be made to the web-sites of FAO 

(www.fao.org) and the European Union (http://europa.eu.int/comm/agriculture). 

3.2.2 Sampling for Testing Seed Prior to Sowing 

About 2,5 g of seed (non-pelletised) is required for testing the GMO status of one lot of seed.  

For small seed lots, 25 – 50 g, take one sample of 2,5 g and place it in a labelled Falcon tube.  

For medium sized lots, more than 50 g but less than 10 kg take three sub samples of about 2,5 g 

each from randomly selected areas of the container or containers.  Mix these well, divide into 

four approximately equal parts and take a small amount from each to form a composite sample 

of 2,5 g.  For larger seed lots, take five sub-samples of 2,5 g each from the containers and carry 

out the same procedure as for medium sized lots.  In both cases, also place the seed into labelled 

Falcon tubes. 

A metal seed sampler tube, 3 mm in diameter and 40 cm long, will assist sampling, especially 

for the larger seed lots. 

A smaller quantity of seed is required when only germination is to be tested, 0,5 – 1,0 g per 

final sample is usually adequate. 

  

http://www.aosca.org/
http://www.ca.uky.edu/pss/index.php?p=694
http://www.nccrop.com/
http://europa.eu.int/comm/agriculture)
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4. SEEDLINGS 

4.1 Purpose 

Seedlings might be taken as samples for GMO testing and genetically finger-printing varieties.  

If sampling is required for phytopathological purposes, the specific instructions of the 

specialists should be followed. 

4.2 Procedure 

Samples will usually be taken per variety, either in the seedbed or in the field in the first few 

weeks after transplanting. 

The figure shows the main steps to collect a Seedling Leaf sample. 

1. Collect all green leaves from 5 different plants, avoiding any contamination from the 

growing medium or soil. 

2. Cut the upper half of each leaf and place in the labelled sampling container (bottle or tin). 

3. Store at 4 °C for no more than 3 days until oven drying. 

4 Dry within 3 days of sampling in an oven at 65 °C for 48 hours directly in sample bottle 

with lid removed. 

5. Replace lid firmly. 

These steps are illustrated below: 

 

 
 

This sampling may be repeated across several of the farmers’ seedbeds or fields or over a 

number of farmers in the area.  The Seedlings leaf sample may be considered a sub-sample as 

it then forms a portion of the Seedlings Leaf composite. 

 

  



 

CORESTA Guide No. 13 – April 2021 8/30 

Leaf composites may be produced as follows: 

 

 
 

 

5. FRESH LEAF IN THE FIELD 

5.1 Purpose 

Fresh leaf might be taken as samples for a number of reasons, including GMO testing, variety 

finger- printing, leaf nutrient status and residue analyses.  The actual test will determine the size 

of the final sample, with small samples for GMO testing and larger for nutrient and residue 

analyses, so consultation with the analytical laboratory will assist in determining the minimum 

amount of sample material needing to be collected.  However, if sampling is required for 

purposes of phytopathology, the specific instructions of the specialists should be followed.  

Here sampling for GMO testing purposes is described. 

5.2 Procedure 

The figure shows the main steps to collect a Fresh Leaf sample. 

1. Collect one upper stalk leaf from each of 5 different plants, selected randomly. 

2. Cut the tip of the leaves and place in the labelled sampling container. 

3. Store the sample at 4 °C until oven drying. 

4. Dry in an oven within 3 days at 65 °C for 48 hours in a container (bottle or tin) with the 

lid removed. 

5. Replace lid firmly. 
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These steps are illustrated below: 

 

 
 

This sampling may be repeated across several of the farmers’ fields or over a number of farmers 

in the area.  The Fresh Leaf sample may be considered a sub-sample as it then forms a portion 

of the Fresh Leaf composite sample. 

Composites may be prepared as illustrated below: 

 

 
 

 

6. CURED LEAF FROM BARNS 

6.1 Purpose 

In addition, for the purpose of studying chemical and physical changes in curing, leaf might be 

sampled from barns for testing for GMOs or TSNAs.  
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6.2 Procedure 

1. Collect leaves from 10 different plants for stalk-cured tobaccos, from 10 different 

sticks/laths in the case of tied tobacco leaves or from 10 racks or each box in the case of 

bulk-cured tobacco, randomly through the barn.  Cut the tip of the leaves and place in the 

labelled sampling container. 

2. Dry samples in an oven at 65 °C for 48 hours. 

3. Replace lid firmly. 

This procedure is illustrated below. 

 

 
 

This sampling may be repeated across several of the farmers’ curing barns/structures or over a 

number of farmers in the area.  The Cured Leaf sample may be considered a sub-sample as it 

then forms a portion of the Cured Leaf composite. 
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6.2.1 Special Precautions for Samples for TSNA Testing 

Significant amounts of TSNA may be formed in tobacco subsequent to sampling if the tobacco 

is kept in a finely divided form, such as powder, at ambient temperature.  The formation occurs 

mainly in the first three months of storage, but may continue for at least one year. 

Current information indicates that TSNA formation is practically halted by dipping the sample 

in liquid nitrogen, freeze drying and then grinding.  The powder should then be stored at - 70 °C 

to - 80 °C until analysis. 

If this method cannot be carried out, it is preferable to: 

- dry the sample in a ventilated oven at 30 °C – 35 °C, or failing that, at ambient 

temperature, in a warm and aired environment; 

- grind the sample at the very last moment, just before shipping to the laboratory; 

- if the powder has to be kept for a time, store it at the low temperatures of 6 °C or, better, 

- 18 °C. 

(refer to: Christian de Roton, Potential changes of TSNA composition in stored tobacco 

powder: consequences for sample preparation and ground tobacco storage, AP04, Proceedings 

2004 CORESTA Congress, Kyoto, Japan). 

7. CURED LEAF AT THE BUYING, RECEIVING, AUCTION 

LOCATION 

7.1 Purpose 

The main reason for sampling at the point of sale is to screen consignments of leaf for 

monitoring substances such as residues from crop protection agents, TSNAs, taints, heavy 

metals, NTRM and GMOs.  Control of leaf supplies at this point tangibly involves growers in 

efforts by the industry to comply with regulations and its own standards and guidelines and the 

promotion of Good Agricultural Practice.  It also provides an opportunity to measure other 

factors, such as leaf chemistry, that may be needed to describe the quality of the crop on offer.  

Monitoring of leaf through samples taken at the point of sale is carried out to a greater or lesser 

extent in all leaf production countries. 

The point of sale may be a leaf market, an auction or the warehouse of a leaf merchant.  Leaf 

arrives at this point either tied in bundles (hands) or in a loose state, usually in some form of 

container or bale which, if not open, can be relatively easily opened.  Tracing it back to a 

specific grower is straightforward in most cases. 

Sampling techniques and the number of samples taken varies from one situation to another 

depending on the number of growers and the capacity of the facilities for carrying out analyses 

and tests.  These are also influenced by the desirability for a short lead time from sampling to 

receiving the results so that a decision can be made as soon as possible on whether to test further 

consignments from the same grower or release it to the remainder of the supply chain. 

The following guidelines provide a model on which to base the sampling programme. 
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7.2 Procedure 

7.2.1 Selection of Growers: 

In each leaf production region, the growers should be divided into groups of roughly equal 

number.  The definition of each group is purely arbitrary but the smaller the group the greater 

the chance of obtaining a fair picture of the crop as a whole.  Growers could be grouped 

according to geographical, ecological or administrative boundaries, or they could be a group of 

growers served by the same technician, whichever is the most practicable arrangement for the 

particular circumstances. 

For each cropping cycle, at least one grower is selected at random in each group.  The actual 

number of growers selected in each group depends on the total number of samples that can be 

analyzed during the particular cycle.  This procedure is repeated each cropping cycle.  If the 

objective is to test the crops of all growers over a period of time, then those whose crops have 

been sampled in one year can be omitted in subsequent years until all growers and their crops 

have been tested when the process can start again.  Each crop is represented by a composite 

sample. 

7.2.2. Sampling 

The samples are made up of randomly taken sub-samples.  One of the ways to do this is to 

randomly select, say, 10 bales from each sampling unit.  This can be done on the farm, clearly 

labelling the bales. These bales are then identified when they reach the point of sale and sampled 

accordingly. 

The sub-sample is removed from each of the randomly selected, labelled bales when they arrive 

at the point of sale.  Ideally the sub-samples should be taken with a core sampler removing 

about 100 g of leaf material per bale.  If this is not possible in the particular circumstances or if 

it is necessary to separate stem from lamina, one bundle (hand) should be removed from each 

bale.  Ten leaves are then randomly removed for the sub-sample.  In the case of tobacco 

presented for sale as loose leaf, 10 randomly selected leaves are removed from each sample 

bale.  For consignments of less than 10 bales, the amount of leaf material removed per bale is 

increased so that the size of the composite sample is not less than 1.000 g. 

Note: 

a. for GMO testing the size of the sub-sample can be decreased to 10 g. 

b. for NTRM, carefully inspect all the tobacco in each sample bale 

c. for TSNA testing refer to 6.2.1 Special precautions for samples for TSNA testing. 

The sub-samples are combined to make the composite sample for each grower and stored in a 

new polyethylene bag together with the labels that identified the selected bales in the first place.  

Each bag is sealed and labelled with information that will clearly identify it. 

After sampling, all bales in the consignment sampled are stored separately from those of the 

crops not sampled to enable repeat testing, if necessary.  Consignments that are eventually 

cleared are returned to the process line. 
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8. GREEN AND PROCESSED LEAF AT THE PROCESSING 

FACILITY 

8.1 Purpose 

The purposes of process sampling and the associated sampling types and locations are 

comprehensively listed below.  It is important to note that they may not be appropriate to sample 

for or perform some analyses based on processing requirements and/or pre-determined 

customer specifications.  Additionally, some sampling frequencies and sampling methods differ 

amongst tobacco product manufacturers.  Before standardised industry sampling standards can 

be written, these differences must be addressed. 

Note that many of the physical testing frequencies are based on the ability of a typical QC 

laboratory to handle the sample load in a timely manner to inform the production process.  The 

total count or volume of samples gathered does not necessarily meet statistical scrutiny for all 

analyses.  Rather, the volumes are the maximum numbers that can be tested in a typical QC 

laboratory with delivery of results in a reasonable time to allow process adjustment.  In many 

cases there is little reason to perform many of the physical tests unless the results will be 

available in time to adjust the process.  Additionally, some of the samples are collected 

exclusively for internal use by the processor in order to judge line or process performance.  

These samples are not necessarily indicative of tobacco quality. 

Oriental sampling is primarily based on pre-existing customer requirements and whether or not 

the tobacco is soft dried.  If the tobacco is soft dried, the sampling and subsequent testing routine 

is modified.  There also tends to be less consistency in customer requirements, though many 

processors have standardised internal procedures to the extent possible. 
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8.2 Example(s) 

Genetic Testing  

Chemical Testing TSNA 

Taints 

Physical 

 

Moisture 

 Green Bale Moisture (Method 1.1) 

 In-Process Moisture Grab Sample/Cooler Moisture Sample (Method 1.2) 

 Packed Strip Thief Moisture Sample (Method 1.3) 

 Stem, Small Lamina/Scrap and Dust Moisture Sample (Method 1.4) 

 Oriental Thief Moisture Sample (Method 1.5) 

Temperature* 

 In-Process Temperature Grab Sample (Method 2.1) 

 Packed Strip Thief Temperature Sample (Method 2.2) 

Other Physical Tests  

 Particle Size Determination Sample** (Method 3.1) 

 Residual Stem Content Sample** (Method 3.1) 

 Oriental Pad Content Sample** (Method 3.1) 

 Oriental Particle Size Determination Sample** (Method 3.2) 

 Oriental Pad Content Sample** (Method 3.2) 

 Stem-Lamina Ratio Sample (Method 4.1) 

 Stem Content in Tips Sample*** (Method 5.1) 

 Outside Tip Length Sample*** (Method 6.1) 

 Flag on Stem Sample (Method 7.1) 

 Density Samples (Method 8.1) 

 Stem Cleanliness Sample (Method 9.1) 

 Stem Length Sample (Method 10.1) 

 Sand Content Sample (Method 11.1) 

 Small Lamina/Scrap Particle Size Determination Sample (Method 12.1) 

 Stem Content in Scrap Sample (Method 13.1) 

 Lamina in Dust Sample (Method 14.1) 

* Note that it is preferable that all temperature tests be taken on-line with no sampling to 

avoid potential error.  If automated temperature testing equipment is available for the 

application, then sampling is not required.  Sampling instructions are included in the case 

that equipment is not available to automate the process. 

** Note that either one shared sample or two individual test samples can be taken for Particle 

Size Determination and Residual Stem Content/Oriental Pad Content testing depending 

on customer requirements. 

*** Note that these samples are only drawn in tipping and threshing operations. 
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P r o c e s s in g  S t a g e L o c a t io n P r o d u c t S a m p le  T y p e S a m p l in g  M e t h o d F r e q u e n c y

V a c u u m in g P r io r  t o  V a c u u m G r e e n  L e a f / F a r m e r  B a le M o is t u r e 1 .1

V a c u u m in g A f t e r  V a c u u m G r e e n  L e a f / F a r m e r  B a le M o is t u r e 1 .1

B le n d in g G r e e n  S t o r a g e  o r  B le n d in g  L in e G r e e n  L e a f / F a r m e r  B a le M o is t u r e 1 .1

S t e m - L a m in a  R a t io 4 .1

T ip s  O r d e r in g A f t e r  T ip s  C y l in d e r T ip s M o is t u r e 1 .2

T e m p e r a tu r e 2 .1

P r im a r y  O r d e r in g A f t e r  P r im a r y  C y l in d e r B u t t s / L e a v e s M o is t u r e 1 .2

T e m p e r a tu r e 2 .1

S e c o n d a r y  O r d e r in g A f t e r  S e c o n d a r y  C y l in d e r B u t t s / L e a v e s M o is t u r e 1 .2

T e m p e r a tu r e 2 .1

T ip p in g T ip s  C o n v e y o r / S h a k e r T ip s M o is t u r e 1 .2

S t e m  C o n te n t  in  T ip s 5 .1

O u t s id e  T ip  L e n g th 6 .1

T h r e s h in g L a m in a  C o l le c t io n  C o n v e y o r G r e e n  L a m in a M o is t u r e 1 .2

T h r e s h in g / S t e m  H a n d l in g G r e e n  S t e m  S h a k e r / C o n v e y o r G r e e n  S t e m F la g  o n  S t e m 7 .1

T h r e s h in g S t r ip  C o n v e y o r G r e e n  S t r ip M o is t u r e 1 .2

P a r t ic le  S iz e  D e t e r m in a t io n 3 .1

R e s id u a l  S t e m  C o n te n t 3 .1

R e d r y in g R ig h t  C o o le r D r y  S t r ip M o is t u r e 1 .2

R e d r y in g L e f t  C o o le r D r y  S t r ip M o is t u r e 1 .2

R e d r y in g A f t e r  R e d r y e r R e d r ie d  S t r ip M o is t u r e 1 .2

T e m p e r a tu r e 2 .1

P a r t ic le  S iz e  D e t e r m in a t io n 3 .1

R e s id u a l  S t e m  C o n te n t 3 .1

P a c k in g I n  P a c k e d  U n it P a c k e d  S t r ip M o is t u r e 1 .3

T e m p e r a tu r e 2 .2

D e n s i t y 8 .1

C h e m ic a l  T e s t in g

G e n e t ic  T e s t in g

S t e m  P a c k in g L o n g  S t e m / M ix e d  S t e m  P a c k in g L o n g  S t e m / M ix e d  S t e m M o is t u r e 1 .4

T e m p e r a tu r e

S t e m  C le a n l in e s s 9 .1

S t e m  L e n g th 1 0 .1

C h e m ic a l  T e s t in g

S t e m  P a c k in g S h o r t  S t e m  P a c k in g S h o r t  S t e m M o is t u r e 1 .4

S t e m  L e n g th 1 0 .1

S t e m  P a c k in g S t e m  S c r a p  P a c k in g S t e m  S c r a p M o is t u r e 1 .4

S a n d  C o n te n t 1 1 .1

S m a l l  L a m in a / S c r a p  P a c k in g S m a l l  L a m in a / S c r a p  P a c k in g S m a l l  L a m in a / S c r a p M o is t u r e 1 .4

S m a l l  L a m in a / S c r a p  P a r t ic le  

S iz e  D e t e r m in a t io n 1 2 .1

S a n d  C o n te n t 1 1 .1

S t e m  C o n te n t  in  S c r a p 1 3 .1

C h e m ic a l  T e s t in g

S m a l l  L a m in a / S c r a p  P a c k in g F in e s  P a c k in g F in e s M o is t u r e 1 .4

S m a l l  L a m in a / S c r a p  P a r t ic le  

S iz e  D e t e r m in a t io n 1 2 .1

S a n d  C o n te n t 1 1 .1

S m a l l  L a m in a / S c r a p  P a c k in g D u s t  P a c k in g D u s t M o is t u r e 1 .4

S a n d  C o n te n t 1 1 .1

D u s t  R e m o v a l D u s t  C o l le c t io n  S y s t e m D u s t L a m in a  in  D u s t 1 4 .1

F C V  &  B U  S t e m m e r y  P r o c e s s  S a m p l in g  T a b le 
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Processing Stage Location Product Sample Type Sampling Method Frequency
Vacuuming Prior to Vacuum Leaf/Farmer Bale Moisture 1.1

Vacuuming After Vacuum Leaf/Farmer Bale Moisture 1.1

Blending Green Storage or Blending Line Leaf/Farmer Bale Moisture 1.1

Ordering After Steam Tunnel Leaf Moisture 1.2

Temperature 2.1

Silo Blending After Blending Silo Leaf Moisture 1.2

Particle Size Determination 3.1

Pad Content* 3.1

Soft Drying After Redryer Soft Dried Leaf Moisture 1.2

Particle Size Determination 3.1

Pad Content 3.1

Packing In Packed Unit Packed Leaf Moisture 1.5

Temperature** 2.2

Particle Size Determination 3.2

Pad Content 3.2

Density** 8.1

Sand Content 11.1

Chemical Testing

Genetic Testing

Shipping Finished Product Warehouse Packed Leaf Moisture 1.3

Small Lamina/Scrap Packing Small Lamina/Scrap Packing Small Lamina/Scrap Moisture 1.4

Small Lamina/Scrap Particle 

Size Determination 12.1

Sand Content 11.1

Chemical Testing

Small Lamina/Scrap Packing Fines Packing Fines Moisture 1.4

Small Lamina/Scrap Particle 

Size Determination 12.1

Sand Content 11.1

*without Soft Drying

**with Soft Drying

Oriental Process Sampling Table
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8.3. Procedure 

8.3.1 Sampling Method 1.1  Green Bale Moisture Sample 

1. Obtain samples manually and ensure that entire whole leaves are removed 

without breakage of the stem or lamina. 

2. Obtain approximately 5 whole leaves at random from each bale sampled. 

3. The leaves selected should represent a cross-section of the bale.  Do not sample 

only the outside or inside of the bale. 

4. The total sample weight should exceed 200 g.  If minimum weight is not 

achieved, discard the entire sample and re-sample increasing the number of leaves 

selected to more closely match the weight target. 

5. Seal the sample in an airproof, labelled container for transport to the laboratory. 

8.3.2 Sampling Method 1.2  In-Process Moisture Grab Sample/Cooler Moisture Sample 

1. Obtain a sample manually or utilise an approved sampling tool. 

2. Ensure the production flow is stable. 

3. The sample should comprise a cross-section of the tobacco traveling on the 

conveyor belt or apron at its highest point. Do not sample only the top, middle or 

bottom of the tobacco flow. 

4. The total sample weight should exceed 200 g.  If minimum weight is not 

achieved, discard the entire sample and re-sample. 

5. Seal the sample in an airproof, labelled container for transport to the laboratory. 

8.3.3 Sampling Method 1.3  Packed Strip Thief Moisture Sample 

1. Packed strip product should be sampled directly from the packing container using 

a pneumatic or manual cylindrical thief pipe or auger. 

2. The thief pipe should penetrate the tobacco to a sufficient depth to obtain a sample 

of at least 200 g.  If minimum weight is not achieved, discard the entire sample 

and re-sample. 

3. Seal the sample in an airproof, labelled container for transport to the laboratory. 

8.3.4 Sampling Method 1.4  Stem, Small Lamina/Scrap and Dust Moisture Sample 

1. Stem, small lamina/scrap and dust samples should be obtained during free-fall 

into the packing container using a suitable sampling vessel. 

2. Ensure the production flow is stable. 

3. The sampling vessel should be passed laterally through the flow of product to 

obtain a sample of at least 200 g.  If minimum weight is not achieved, discard the 

entire sample and re-sample. 

4. Seal the sample in an airproof, labelled container for transport to the laboratory. 
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8.3.5 Sampling Method 1.5  Oriental Thief Moisture Sample 

1. Packed oriental leaf should be sampled directly from the middle of the bale using 

a pneumatic or manual cylindrical thief pipe or auger. 

2. The bale should be broken at the midpoint and the interior surface from the 

bottom bale portion should be sampled at three locations across either diagonal 

of the rectangular bale. One sample should be at the centre and the two others 

from the two opposite corners of the bale. 

3. The thief pipe should penetrate the tobacco to a sufficient depth to obtain a 

composite sample (a combination of the three sub-samples) of at least 200 g.  If 

minimum weight is not achieved, discard the entire sample and re-sample. 

4. Seal the sample in an airproof container for transport to the laboratory. 

8.3.6 Sampling Method 2.1  In-Process Temperature Grab Sample 

1. Obtain a sample manually or utilise an approved sampling tool and a suitable 

sample vessel. 

2. Ensure the production flow is stable. 

3. The sample should comprise a cross-section of the tobacco traveling on the 

conveyor belt or apron at its highest point.  Do not sample only the top, middle 

or bottom of the tobacco flow. 

4. The total sample volume should fill the sample vessel.  If the sample vessel is not 

filled in a timely manner, discard the entire sample and re-sample. 

5. Close the sample vessel and perform the test quickly to ensure accuracy. 

8.3.7 Sampling Method 2.2  Packed Strip Thief Temperature Sample 

1. Packed strip product should be sampled directly from the packing container using 

a pneumatic or manual cylindrical thief pipe or auger. 

2. The thief pipe should penetrate the tobacco to a sufficient depth to obtain a sample 

of at least 200 g.  If minimum weight is not achieved, discard the entire sample 

and re-sample. 

3. Place the sample in a suitable sample vessel and perform the test quickly to ensure 

accuracy. 

4. As the same sample is commonly used for the moisture test, seal the sample in an 

airproof container for transport to the laboratory. 

8.3.8 Sampling Method 3.1  Particle Size Determination; Residual Stem Content; 

Oriental  Pad Content 

1.  Samples should be collected in a container of suitable size to ensure the full 

stream of tobacco is sampled. 

2. Ensure the production flow is stable. 

3. Insert sampling vessel into a free-falling stream of tobacco. 

4. Remove sampling vessel at an appropriate time to collect between 100 g and 

200 g.  If the sample does not meet the weight criteria, discard the entire sample 

and re-sample. 

5. Transport the sample in a manner to protect its integrity. 
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8.3.9 Sampling Method 3.2  Particle Size Determination; Oriental Pad Content 

1. Obtain samples manually by carefully breaking a portion of the bale from the 

center of a freshly packed bale. 

2. Remove a sufficient portion to collect between 100 g and 200 g.  If the sample 

does not meet the weight criteria, discard the entire sample and re-sample. 

3. Transport the sample in a manner to protect its integrity. 

8.3.10 Sampling Method 4.1  Stem:Lamina Ratio Sample 

1. Obtain samples manually and ensure that entire whole leaves are removed 

without breakage of the stem or lamina. 

2. Obtain approximately 10 whole leaves at random from each bale sampled. 

3. The leaves selected should represent a cross-section of the bale.  Do not sample 

only the outside or inside of the bale. 

4. The total sample weight should exceed 200 g.  If minimum weight is not 

achieved, discard the entire sample and re-sample increasing the number of leaves 

selected to more closely match the weight target. 

5. Transport the sample in a manner to protect its integrity. 

8.3.11 Sampling Method 5.1  Stem Content in Tips Sample 

1. Samples should be collected in a container of suitable size to ensure the full 

stream of tobacco is sampled. 

2. Ensure the production flow is stable. 

3. Insert sampling vessel into a free-falling stream of tobacco. 

4. Remove sampling vessel at an appropriate time to collect between 100 g and 

200 g.  If the sample does not meet the weight criteria, discard the entire sample 

and re-sample. 

5. Transport the sample in a manner to protect its integrity. 

8.3.12 Sampling Method 6.1  Outside Tip Length Sample 

1. Obtain samples manually and ensure that entire tips are removed without 

breakage of the stem or lamina. 

2. Obtain approximately 200 g of tips at random from the production flow.  

Depending on ease of removal, it may be necessary to collect a pre-sample of the 

full stream of tips in a suitable collection container. 

3. Transport the sample in a manner to protect its integrity. 

8.3.13 Sampling Method 7.1  Flag on Stem Sample 

1. Samples should be collected in a container of suitable size to ensure the full 

stream of green stem is sampled. 

2. Ensure the production flow is stable. 

3. Insert sampling vessel into a free-falling stream of green stem. 

4. Remove sampling vessel at an appropriate time to collect 2000 g ± 200 g.  If the 

sample does not meet the weight criteria, discard the entire sample and re-sample. 

5. Transport the sample in a manner to protect its integrity. 
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8.3.14 Sampling Method 8.1  Density Samples 

1. A case template should be available to indicate the nine (9) sampling locations 

on the top of the case. 

2. A standard thief pipe should be used to extract nine (9) samples from the points 

indicated by a precut case template. 

3. The thief pipe should be inserted into the unit at equal depths in each sampling 

location. 

The depth of insertion should be greater than 45 cm (18 in.). 

4. The thief pipe should be withdrawn carefully to avoid displacing any sample 

disks. 

5. If any sample is lost, all samples should be discarded and a new case should be 

selected for re-testing. 

6. Each of the nine (9) samples should be placed in a separate sample transport 

vessel for transport to the laboratory. 

8.3.15 Sampling Method 9.1  Stem Cleanliness Sample 

1. Stem samples should be obtained during free-fall into the packing container. 

2. The sampling vessel should be passed laterally through the flow of stems to 

obtain a sample of 200 g. 

3. If the sample does not meet the weight criteria, discard the entire sample and  

re-sample. 

4. Transport the sample in a manner to protect its integrity. 

8.3.16 Sampling Method 10.1  Stem Length Sample 

1. Stem samples should be obtained during free-fall into the packing container. 

2. The sampling vessel should be passed laterally through the flow of stems to 

obtain a sample of 200 g. 

3. If the sample does not meet the weight criteria, discard the entire sample and  

re-sample. 

4. Transport the sample in a manner to protect its integrity. 

8.3.17 Sampling Method 11.1  Sand Content Sample 

1. Small lamina or stem samples should be obtained during free-fall into the packing 

container. 

2. The sampling vessel should be passed laterally through the product flow to obtain 

a sample of 10-18 g.  The total sample weight can be obtained through composite 

sampling, but all samples must be pulled discretely in the same manner. 

3. If the sample size does not meet the weight criteria, discard the entire sample and 

re- sample. 

4. Transport the sample in a manner to protect its integrity. 
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8.3.18 Sampling Method 12.1  Small Lamina/Scrap Particle Size Determination Sample 

1. Small lamina samples should be obtained during free-fall into the packing 

container. 

2. The sampling vessel should be passed laterally through the flow of small lamina 

to obtain a sample of 200 g. 

3. If the sample does not meet the weight criteria, discard the entire sample and re-

sample. 

4. Transport the sample in a manner to protect its integrity. 

8.3.19 Sampling Method 13.1  Stem Content in Scrap Sample 

1. Scrap samples should be obtained during free-fall into the packing container. 

2. Insert sampling vessel into a free-falling stream of tobacco. 

3. Remove sampling vessel at an appropriate time to collect 1000 g of scrap. 

4. If the sample does not meet the weight criteria, discard the entire sample and  

re-sample. 

5. Transport the sample in a manner to protect its integrity. 

8.3.20 Sampling Method 14.1  Lamina in Dust Sample 

1. Dust samples should be obtained during free-fall into the disposal container 

2. Insert sampling vessel into a free-falling stream of dust. 

3. Remove sampling vessel at an appropriate time to collect 200 g of dust. 

4. If the sample does not meet the weight criteria, discard the entire sample and  

re-sample. 

5. Transport the sample in a manner to protect its integrity. 
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FCV & BU Stemmery Process Sampling Diagram 
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Oriental Process Sampling Diagram 
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9. PACKED STORAGE WAREHOUSE 

9.1 Purpose 

Processed tobacco sold or intended for sale to tobacco product manufacturers may be sampled 

either at the processing factory, an intermediate warehouse or at the tobacco product 

manufacturer warehouse, depending on company policy.  Tobacco is sampled upon arrival at 

this stage of the leaf supply chain to ensure that the physical and chemical properties of the 

received tobacco comply with the quality of the product sampled at origin, that the tobacco 

conforms to company standards, that it is free of insect infestation and mould damage, and that 

the packing materials, the weights and markings of all packages are in proper condition. 

9.2 Procedure 

The sampling procedure at this stage of the supply chain is invariably specified by the customer. 

Consequently, there is much variation in its detail, which needs to be addressed to arrive at 

industry standards. 

Sampling is carried out on a fixed proportion of cases or bales selected either randomly on site 

or according to a pre-determined plan which identifies the cases or bales to be sampled.  The 

proportion of bales selected varies between companies.  Some base it strictly on the total 

number of units in the particular lot.  Others determine the proportion following a risk 

assessment based on their detailed knowledge of the origin, the type of tobacco, the conditions 

under which it was grown, of the processor and the tests and analyses required. 

After evaluation of the most common practices, it seems that the most reliable sampling 

practices would be: 

• Samples should be drawn based on a statistical proportion according to the size of the lot 

and the risk level of the consignment. 

• Sampling should be different according to the type of analysis (more samples for physical 

testing, foreign matters, mould, contamination during transport; fewer samples for 

chemical components, residues of crop protection agents, GMO and TSNA). 

• Samples should be kept separate.  Composite samples might be put together only in the 

case of control of a known supplier and known grade that historically showed low 

variability and low risks. 

• The knowledge of the country of origin, of the farming methods, of the curing process, of 

the reliability of the supplier should also play an important role in determining the extent 

of sampling and its approach. 

• The selected cases or bales should be placed in a proper suitable light for inspection.  The 

cases or bales have to be opened properly. 

• The samples should be evaluated in different ways depending on the type of packing 

material: 

✓ Cartons: from the top and the bottom (50% of the cartons should be placed upside 

down). 

✓ Bales: from the top and the sides (50% of the bales should be placed on the sides). 

✓ Oriental bales: bales should be split in the middle to draw flakes for evaluation. 
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10. STATISTICAL CONSIDERATIONS 

10.1 Introduction 

The objective here is to give some fundamental statistical aspects of acceptance sampling plan, 

which are useful for guaranteeing an acceptable quality level of a lot. 

The decision, to accept or reject a lot, is based on the pre-specified criteria and the number of 

defects or defective units found in the sample.  The hypotheses for acceptance sampling plan 

as a kind of statistical test are: 

- H0: The lot is of acceptable quality 

- H1: The lot is not of acceptable quality 

Therefore, some concepts need to be defined to understand how the probabilities in acceptance 

sampling are computed: 

- Risks: Producer’s risk and consumer’s risk 

- Operating characteristic curve (OC) 

- Acceptance Quality level (AQL) 

- Inspection levels: normal, tightened, reduced 

- Type of sampling:  simple, double and multiple 

10.2 Concepts Formulation 

10.2.1 Producer’s Risk 

The producer’s risk corresponds to the probability to reject a lot having a proportion P1 of 

defective items (generally low), fixed by the sampling plan.  According to the producer, such a 

lot should not be rejected.  Therefore, the probability to reject a good lot is: 

P[rejecting a lot of quality P1] =  

 

10.2.2 Consumer’s Risk 

The consumer’s risk corresponds to the probability to accept a lot having a proportion P2 of 

defective items (generally low), fixed by the sampling plan.  According to the consumer, such 

a lot should not be accepted.  Therefore, the probability to accept a bad lot is: 

P[accepting a lot of quality P2] = β 

 

The relationship between these two concepts is summarized in the Table 1. 

Table 1: Consumer’s and producer’s risks 

 Result of decision 

Quality of lot Accept the lot Reject the lot 

Good Lot (Quality P1) 1-α α (producer risk) 

Bad lot (Quality P2) β (consumer risk) 1-β 

 

Another way to represent the relationship between the consumer’s risk and producer’s risk, is 

to build the Operating Characteristics (OC) curve.  
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10.2.3 Operating Characteristic Curve (OC) 

The OC curve describes the probability of lot acceptance (y-axis) as a function of the percentage 

of defective items in the lot (x-axis: actual quality).  The producer’s risks and consumer’s risks 

can be represented on the Fig.1. 

 

 

Fig. 1:  Operating Characteristic Curve 

 

The steep of the OC curve is an indication of the ‘power’ of the discrimination between “good” 

and “bad” items, and can be measured by the Discrimination Ratio (DR): 

DR = P2/P1 

The theoretical minimum value for DR is 1.  The closer DR tends to 1, the more powerful the 

test is. 

To draw the OC curve, it is necessary to know several characteristics: 

- The proportion P0 that the consumer would consider to be acceptable.  Such proportion 

P0 is called the Acceptance Quality Level. 

- The sample size n (n<N=lot size) 

10.2.4 Acceptance Quality Level 

The AQL corresponds to a maximum percentage of acceptable defective items in lot.  This a 

quality goal fixed by the consumer, that allows to assess of the acceptability of a lot.  The lower 

the AQL, the greater the protection for the consumer against accepting lots with a high defective 

rate and the greater the requirement for the producer to conform with sufficiently high-quality 

requirements.  The AQL should be determined by taking into account practical and economical 

aspects. 

Some recommended AQL values from 0.010% to 10% are provided in ISO 2859-1:1999. 
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10.3 Presentation of Sampling Tables for Attributes Controls 

10.3.1 Inspection Levels: Normal, Tightened, Reduced 

For each type of plan, a level of inspection (I=Reduced; II=Normal; III=Tightened) must be 

chosen.  In general, the normal level shall be used; however, when less or more severity is 

required (depending on the confidence in the producer) reduced and tightened level can be used, 

respectively.  In addition, special levels (S1 to S4) are available when small sample sizes are 

required under the constraint to tolerate large sampling risks.  The switching rules between the 

different inspection levels are detailed in the ISO 2859-1 document. 

10.3.2 Type of sampling: Single, Double and Multiple 

Three types of sampling are available.  The single sampling plan consists to decide to accept or 

reject the lot by controlling a single sample of size n.  This is the simplest one to administrate.  

However, it is possible to reduce the number of observations by using double or multiple plans 

(ISO 2859-1).  A double-sampling plan is a procedure in which, a second sample can be 

required before sentencing the lot.  A multiple sampling plan is an extension of double sampling 

plan in that more than two samples can be required to sentence a lot. 

In this document, only tables for the normal inspection and single sampling plan are presented.  

If necessary, the tables for the other sampling plans and inspection levels are available in the 

ISO 2859-1 document. 

10.3.3 Sampling Table 

Table 2 provides the size of the sample, for the normal inspection level (I). 

 

Lot size 
Code 
letter 

Sample size 

2 à 8 

9 à 15 

16 à 25 

26 à 50 

51 à 90 

91 à 150 

151 à 280 

281 à 500 

501 à 1200 

1201 à 3200 

3201 à 10000 

10001 à 35000 

35001 à 150000 

150001 à 500000 

> à 500001 

A 

B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
P 
Q 

2 

3 

5 

8 

13 

20 

32 

50 

80 

125 

200 

315 

500 

800 

1250 
 

Table 2:  Sample sizes for the normal inspection level 

For a given size of sample and a single sampling, the table 3 provides the maximum number 

of nonconforming units to accept a lot, called Acceptance number (Ac), and the minimum 

number of nonconforming units to refuse a lot, called Rejected number (Re) in function of the 

AQL.  The tables for all sampling types are available in the ISO 2859-1:1999 (E). 
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Code 
letter 

n Ac = 0 
Re = 1 

Ac = 1 
Re = 2 

Ac = 2 
Re = 3 

Ac = 3 
Re = 4 

Ac = 5 
Re = 6 

Ac = 7 
Re = 8 

Ac = 10 
Re = 11 

Ac = 14 
Re = 15 

Ac = 21 
Re = 22 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
P 
Q 

2 
3 
5 
8 

13 
20 
32 
50 
80 

125 
200 
315 
500 
800 

1250 

6.5 
4 

2.5 
1.5 
1 

0.65 
0.4 

0.25 
0.15 
0.1 

0.065 
0.04 

0.025 
0.015 

 
 

10 
6.5 
4 

2.5 
1.5 
1 

0.65 
0.4 

0.25 
0.15 
0.1 

0.065 
0.025 

 
 
 

10 
6.5 
4 

2.5 
1.5 
1 

0.65 
0.4 

0.25 
0.15 
0.1 

0.04 

 
 
 
 

10 
6.5 
4 

2.5 
1.5 
1 

0.65 
0.4 

0.25 
0.15 

0.065 

 
 
 
 
 

10 
6.5 
4 

2.5 
1.5 
1 

0.65 
0.4 

0.25 
0.1 

 
 
 
 
 
 

10 
6.5 
4 

2.5 
1.5 
1 

0.65 
0.4 

0.15 

 
 
 
 
 
 
 

10 
6.5 
4 

2.5 
1.5 
1 

0.65 
0.25 

 
 
 
 
 
 
 
 

10 
6.5 
4 

2.5 
1.5 
1 

0.4 

 
 
 
 
 
 
 
 
 

10 
6.5 
4 

2.5 
1.5 

0.65 

Table 3:  Single sampling plans for normal inspection 

How to read: 

For a given AQL of 2.5 and a sample size (n) of 20 items, the table 3 sets an acceptance number 

(Ac) of 1.  If this acceptance number is not exceeded the lot is accepted, otherwise it is refused. 

For this design plan the discrimination ratio is DR=10. 

For a given AQL of 2.5 and a sample size (n) of 200 items, the table 3 sets an acceptance 

number (Ac) of 10.  For this design plan the discrimination ratio is DR=2.4. 

The corresponding OC curves are plotted on the Fig. 2. 

 

 

Fig. 2:  OC curves for a given AQL=2.5 and two different sample sizes (n=20 and n=200) 

The plan n=200, AQL=2.5 (Ac=10) has a better efficiency that implies a lower consumer’s 

risk (10 % chance to accept a lot with P2=7.5 % of defectives) and producer’s risk (5 % of 

chance to accept a lot with P1=3.1 % of defectives) than the plan n=20, AQL=2.5 (Ac=1). 
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In general: 

• Increasing n while holding Ac constant increases the producer’s risk and reduces the 

consumer’s risk (Fig. 3A). 

• Increasing Ac while holding n constant decreases the producer’s risk and increases the 

consumer’s risk (Fig3B). 

 

 

Fig. 3:  OC curves for different sample sizes (A) and acceptance numbers (B) 

The sampling procedure described in this document refers to the inspection by attributes of 

individual items or individualisable items.  Alternative sampling procedures should be 

considered for: 

• inspection by variables and/or, 

• inspection of continuous lots. 

Readers interested in these alternative plans may refer to standards ISO 3951, ISO 10725 and 

ISO 11648-1. 
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