
 
 

Cooperation Centre for Scientific Research  

Relative to Tobacco 

 

Tobacco and Tobacco Products Analytes 
Sub-Group 

 

 

CORESTA Recommended Method 

No. 76 

 

DETERMINATION OF MOISTURE 
CONTENT (OVEN VOLATILES) OF 

TOBACCO AND TOBACCO PRODUCTS 

 

 

December 2021  



CRM No. 76 – December 2021 Page 2/8 

 

 

CORESTA RECOMMENDED METHOD N° 76 

 

 

Title: 

DETERMINATION OF MOISTURE CONTENT (OVEN VOLATILES) 

OF TOBACCO AND TOBACCO PRODUCTS 

Status:  Valid 

Note:  This document will be periodically reviewed by CORESTA 

Document history: 

Date of review Information 

April 2014 Version 1 

July 2017 
Version 2 – Extension of scope to include 2016 CORESTA Reference 

Products (CRPs), ground tobacco, cigarette filler and cigar filler 

December 2021 Version 3 – Extension of scope to include nicotine pouches 

  

  

  



CRM No. 76 – December 2021 Page 3/8 

CORESTA RECOMMENDED METHOD N° 76 

 
DETERMINATION OF MOISTURE CONTENT (OVEN VOLATILES) 

OF TOBACCO AND TOBACCO PRODUCTS 

 

(December 2021) 

 

 

0. INTRODUCTION 

In 2009, the CORESTA Smokeless Tobacco Sub-Group (STS), now named Tobacco and 

Tobacco Products Analytes Sub-Group (TTPA), conducted a collaborative study and 

identified that a reference method was needed to determine the moisture content (oven 

volatiles) of smokeless tobacco products [1].  The accurate determination of moisture content 

in smokeless tobacco products is critical since moisture content impacts product stability and 

product integrity.  Additionally, moisture content is also required in order to convert 

analytical measurements determined on an as-is basis to a dry-weight basis. 

In 2010, the STS conducted the follow-up moisture collaborative study using a modified 

version of AOAC Official Method 966.02, Loss on Drying (Moisture) in Tobacco, 

Gravimetric Method [2].  Thirteen laboratories participated in this study that included the four 

2009 CORESTA Reference Products (CRPs) and five commercial smokeless tobacco 

products [3].  The results of this collaborative study were the basis for this CORESTA 

Recommended Method (CRM). 

In 2017, this CRM was updated with supporting data from a 2016 collaborative study that 

includes the 2016 CRPs and a 2017 collaborative study that included ground tobacco, 

cigarette filler, and cigar filler [4,5].  The purpose of the 2017 study was to expand the scope 

of this Recommended Method.  The results of these studies demonstrate that this method is fit 

for purpose for the analysis of the aforementioned matrices. 

In 2021, the TTPA completed a collaborative study involving 14 laboratories for the 

determination of moisture in nicotine pouches [6].  Nicotine pouches are oral tobacco 

products that do not contain tobacco leaf.  The intent of the study was to expand the scope of 

this Recommended Method to include nicotine pouches.  Four commercial-like nicotine 

pouches were included in the study.  This Recommended Method has been shown to be fit for 

the analysis of nicotine pouches. 

1. FIELD OF APPLICATION 

This recommended method specifies an oven-drying method for the determination of the 

moisture content (oven volatiles) of tobacco and tobacco products that are in the range of 5% 

to 60%.  Supporting data are included for ground tobacco, cigarette filler, cigar filler and a 

wide range of smokeless tobacco products and nicotine pouches.  Products not covered by the 

collaborative studies may require additional validation. 
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2. NORMATIVE REFERENCES 

2.1 CORESTA Guide No. 11 - Technical Guideline for Sample Handling of Smokeless 

Tobacco and Smokeless Tobacco Products. 

3. PRINCIPLE 

Moisture content (oven volatiles) is defined in this method as the reduction in mass when a 

sample is dried in a forced draft oven at a temperature regulated to 100 °C ± 1 °C for three 

hours ± 0,5 minutes. 

After drying, the samples are cooled in a desiccator to room temperature for approximately 30 

minutes.  This allows the samples to cool and prevents thermal draughts affecting the stability 

of the balance reading. 

It should be noted that on an absolute basis, the results of moisture content determination by 

oven drying may be greater than the results of water content analysis when using a specific 

method such as ISO 6488 (Karl Fischer method).  The difference is sample-type dependent 

and is due to the loss of volatile materials, other than water, from tobacco and tobacco 

products during oven drying. 

4. APPARATUS 

General laboratory apparatus and supplies, and the following specific items: 

4.1 Forced draft oven capable of maintaining the air temperature at (100 ± 1) °C, and 

suitably ventilated to maintain a uniform temperature while extracting the moisture 

driven off the samples. 

4.2 Desiccator for holding sample tins. 

4.3 Analytical balance (0,0001 g resolution). 

5. REAGENTS AND SUPPLIES 

5.1 Stainless steel or aluminium sample tins with lids.  Sample tins with approximate 

dimensions of 50 mm deep by 90 mm wide have been shown to be suitable.[1] 

5.2 Indicating desiccant. 

6. PROCEDURE 

6.1 Preparing Oven and Samples for Analysis 

6.1.1 Turn on the empty oven, check that the fan is operating and close the oven door.  

Allow the oven to equilibrate for at least 1 hour before use, so that the 

temperature stabilizes at 100 °C ± 1 °C. 

6.1.2 Prior to sampling, number an adequate number of clean, dry tins (5.1). 

6.1.3 Record the tin number and corresponding sample identification. 

 

1 Avantor Catalog # 25420-083, is an example of a suitable product available commercially.  This information is 

given for the convenience of users of this document and does not constitute an endorsement of this product. 
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6.1.4 Tare the balance, place the tin with its lid on the balance and record the weight, WT 

6.1.5 Remove the tin from the balance. 

6.1.6 Fill the tin with the required amount of tobacco and replace lid. 

Note: The sample mass is normally between 5 g to 10 g but may vary from 2 g to 10 g depen-

ding on the size of sample tin used.  The results of the 2010 collaborative study showed 

that when the sample amount used was within this range, method precision was not 

affected. 

6.1.7 Place the covered tin on the balance, allow the reading to stabilize and record the 

weight, W1. 

6.1.8 Remove the covered tin from the balance. 

6.1.9 Repeat steps 6.1.3 to 6.1.8 for all samples. 

6.1.10 Check that the oven fan is operating and that the oven temperature controller 

display reads 100 °C ± 1 °C before placing samples in the oven. 

6.1.11 Open the oven door and place the samples in position as quickly as possible.  

Remove each lid and place with the respective tin. 

Note: Samples should be uniformly distributed in the oven.  If sample replicates are measured 

in the same run, the replicates should be distributed to different shelves and different 

shelf positions. 

6.1.12 Close the oven door, record the start time and leave for 3 hours ± 0,5 minutes. 

Note: The temperature of the oven may not reach 100 °C ± 1 °C immediately after closing the 

oven door.  The oven temperature should approach 100 °C ± 1 °C within a few minutes 

and must be in range within 30 minutes and stay in range for the remainder of the test.  

Oven temperature should be monitored throughout the run.  If oven temperature is not 

within the specified range the sample run should be discarded. 

6.2 Weigh Samples after Removal from the Oven 

6.2.1 After 3 hours ± 0,5 minutes, place the lid on the corresponding tin and then 

remove each covered tin from the oven and place them in a desiccator. 

6.2.2 Allow the samples to cool to room temperature for approximately 30 minutes. 

6.2.3 Keep the desiccator closed except when removing samples. 

6.2.4 Zero the balance and reweigh each sample covered tin, record the weight, W2. 

6.2.5 Repeat step 6.2.4 for each tin. 

6.3 Calculation 

The percentage moisture content (oven volatiles) is calculated using the following formula: 

M (%) = 
W1 - W2

W1 - WT
× 𝟏𝟎𝟎 

where: 

 M = Moisture content 

 W1 = Initial weight of tobacco sample, including tin and lid (g) 

 W2 = Weight of dry tobacco sample after test, including tin and lid (g) 

 WT = Tare weight of tin and lid (g)  
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The calculated moisture content may be used to convert the concentration of an analyte 

presented on an as-is or wet weight basis to a dry-weight basis using the following formula: 

CDry = CWet × 
100

100 - M
 

where: 

 M = Moisture Content (%) 

 CDry = The concentration of the analyte presented on a dry-weight basis 

 CWet = The concentration of the analyte presented on an as-is or wet weight basis 

The dry-weight result will have the same units as the as-is or wet-weight result. 

7. REPEATABILITY AND REPRODUCIBILITY 

In 2010, the CORESTA Smokeless Tobacco Sub-Group (STS) conducted an international 

collaborative study involving 13 laboratories who provided moisture content data for nine 

smokeless tobacco products [3].  Results were analyzed according to ISO 5725-2 (1994).  

After removal of outlying data, the final repeatability (r) and reproducibility (R) results were 

calculated.  This information is presented in Table 1. 

In 2016, the STS conducted another collaborative study involving 18 laboratories that 

specified the use of this CRM.  This study included the analysis of the four CORESTA 

Reference Products that were manufactured in 2016 [4].  Results were analyzed in basic 

conformance with ISO 5725-2:1994 and ISO/TR 22971:2005.  The mean values, r and R are 

presented in Table 1. 

In 2017, the Tobacco and Tobacco Products Analytes Sub-Group (TTPA) conducted a third 

collaborative study involving 18 laboratories that specified the use of this CRM [5].  This 

study included the analysis of ground tobacco, cigarette filler, cigar filler, and ground cigars 

(wrapper and filler).  Results were analyzed in basic conformance with ISO 5725-2:1994 and 

ISO/TR 22971:2005.  The mean values, r and R are presented in Table 1 

In 2021, the TTPA conducted a collaborative study, involving 14 laboratories, in order to 

expand the scope of this Recommended Method to include nicotine pouches [6].  The study 

included the analysis of four commercial-like nicotine pouches.  Results were analyzed in 

basic conformance with ISO 5725-2:1994 and ISO/TR 22971:2005.  The samples included in 

this study and the mean values, %r, and %R are shown in Table 1.  
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Table 1 - Results from the 2010[3], 2016[4], 2017[5] and 2021[6] Collaborative Studies 

Sample Type N* 

Mean 
Moisture 
Content 

(%) 

Repeatability Reproducibility 

r %r R %R 

CRP1 - Swedish style snus pouch[3] 12 51,33 0,79 1,5 % 2,16 4,2 % 

CRP2 - American-style loose moist snuff[3] 11 54,31 0,41 0,8 % 1,42 2,6 % 

CRP3 - American-style loose dry snuff 
powder[3] 

13 8,61 0,59 6,9 % 2,79 32,4 % 

CRP4 - American-style loose-leaf chewing 
tobacco[3] 

12 22,46 0,96 4,3 % 1,78 7,9 % 

Snus – loose[3] 12 57,96 0,88 1,5 % 2,85 4,9 % 

Chewing Tobacco Bits – rolled tobacco pellet[3] 12 21,25 0,69 3,2 % 4,54 21,4 % 

Hard Snuff/Pellet[3] 11 5,25 0,26 5,0 % 1,21 23,0 % 

Nasal Snuff[3] 13 24,03 0,63 2,6 % 4,30 17,9 % 

Chewing - Gutkha flake[3] 12 6,33 0,20 3,2 % 1,40 22,1 % 

CRP1.1 - Swedish style snus pouch[4] 18 53,95 1,11 2,1 % 1,84 3,4 % 

CRP2.1 - American-style loose moist snuff[4] 18 51,41 0,33 0,6 % 0,74 1,4 % 

CRP3.1 - American-style loose dry snuff 
powder[4] 

16 7,33 0,19 2,6 % 0,74 10,1 % 

CRP4.1 - American-style chopped loose-leaf 
chewing tobacco[4] 

16 24,19 0,60 2.5 % 2,15 8.9 % 

1R6F - Ground Cigarette Filler[5] 18 11,85 0,20 1.7 % 0,92 7.7 % 

1R5F - Ground Cigarette Filler[5] 17 12,68 0,20 1.6 % 0,41 3.2 % 

RTDAC - Dark Air-Cured Ground Tobacco[5] 18 12,53 0,23 1.8 % 0,76 6.0 % 

RT2 - Flue-Cured Ground Tobacco[5] 18 12,65 0.24 1.9 % 0,88 6.9 % 

NIST SRM 3222 - Cigarette Cut Filler[5] 15 11,52 0.34 2.9 % 1,15 10.0 % 

Flavoured Ground Cigar Filler[5] 17 18,54 0.42 2.3 % 1,30 7.0 % 

Dark Air-Cured Ground Cigar  

(Wrapper and Filler)[5] 
17 14,57 0.41 2.8 % 0,77 5.3 % 

NP1 - Nicotine pouch (5 % moisture,  
3 mg/portion nicotine)[6] 

14 2,84 0,241 8,5 % 0,80 28,3 % 

NP2 - Nicotine pouch (40 % moisture,  
11 mg/portion nicotine)[6] 

14 38,06 1,396 3,7 % 2,10 5,5 % 

NP3 - Nicotine pouch (15 % moisture,  
4 mg/portion nicotine)[6] 

13 12,75 1,082 8,5 % 1,97 15,4 % 

NP4 - Nicotine pouch (32 % moisture,  
4 mg/portion nicotine)[6] 

14 31,67 1,326 4,2 % 1,56 4,9 % 

* The value of ‘N’ is the number of the laboratories used to determine the statistics after the removal of outliers. 
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8. TEST REPORT 

The test report shall provide the moisture content results to a precision of two decimal places 

and shall include all conditions not specified in this Recommended Method which may affect 

the results.  It shall also provide all details necessary for the identification of the sample. 
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