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Scope and Application

This method is used for the determination of volatile base in tobacco leaf samples. The Method Detection
Limit (MDL) is 0.003% volatile base as ammonia (NH,). The applicable range is 0.02 - 0.40% volatile base as
NH,. The range extends to analyze higher concentrations using sample dilution.

Method Performance
Range 0.02-0.40%
Rate 24 Samples per hour
<5.5 % RSD at 0.04% volatile base

Precision <3 % RSD at 0.2% volatile base
Method Detection Limit (MDL) 0.003%
Summary of Method

e Treattobacco leaf samples with 0.12 M hydrochloric acid to extract ammonia compounds. Distill at
165 °C and a buffered pH of 9.5. At pH 9.5 all ammonium ions quantitatively convert to NH,. The
amount of NH, obtained through distillation represents the volatile base.

* Ammonia reacts with alkaline phenol and hypochlorite to form indophenol blue in an amount that is
proportional to the NH, concentration. Sodium nitroferricyanide intensifies the blue color. Measure the
absorbance at 640 nm. "2

e Assure the analysis quality through reproducible calibration and testing of the segmented flow analysis
(SFA) system.

e Ageneral flow diagram of the SFA system is shown in Figure 1.
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Reagents and Calibrants
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Document #44140817

Chemical Name CAS# Chemical Formula Part Number ELC 0
Prep Guide
Ammonium sulfate 7783-20-2 (NH,),SO, Appendix A
Brij®-35, (21% Solution) 9002-92-0 326126 Appendix A
Deionized Water (ASTM Type | or |I) Appendix A
Ethylenediaminetetraacetic acid, disodium 6381-92-6 C,oH.(N,Na, O 2H.0 Appendix A
salt dihydrate (EDTA)
Hydrochloric acid, concentrated 7647-01-0 HCI
Phenol, solid or liquid, 88% 108-95-2 C,H,OH Appendix A
Sodium hydroxide 1310-73-2 NaOH Appendix A
Sodium hypochlorite, 5.25% available 7681-52-9 NaOCl Appendix A
chlorine (household bleach)
Sodium nitroferricyanide dihydrate 13755-38-9 Na,Fe(CN),NOe2H,O Appendix A
Sodium tetraborate decahydrate 1303-96-4 Na,B,0,10H,0 Appendix A

Interferences

e Eliminate precipitation in the distillation tubing by adding ethylenediaminetetraacetic acid (EDTA).

e Filter turbid samples prior to analysis.

e Samples with background absorbance at the analytical wavelength may interfere. 23
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Date/Time Peak# Cup# Rep# Type  Sample Name Peak Height AvgHt  Calc{mg/l) Avg Calc(mg/L % RSC
06/23/2017 18:01:40 35 0 3|RB Baseline 21159 1659.7 0.0000 0.0000 0f =«
06/23/2017 18:04:10 36| 900 1[5TD1  |std 0 ppm 40321 40321 0.0000 0.0000 0L
06/23/2017 18:06:40 37| 801 1|5TD2  |STD 1 mgiL 16059.9| 16039.9 1.0000 1.0000 0=
06/23/2017 18:09:10 38| 902 1|5TD3  |STD 2 mg/L 37574.9| 3757439 2.0000 2.0000 0L
06/23/2017 18:11:40 39 903 1|5TD4  |STD 5 mg/l 422909.6| 4229095 5.0000 5.0000 0L
06/23/2017 18:14:10 400 904 1|5TD5 |STD 10 mg/L 1287366.1 | 1287366.1 10.0000 10.0000 0L
06/23/2017 18:16:40 41 905 1|5TD6  |STD 20 mg/L 2812109.1|2812109.1 20.0000 20.0000 0L
06/23/2017 18:19:10 42 0 1|RB Baszline 52087.1 13950 -
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Figure 5. Volatile Base in Tobacco by Online Distillation and SFA Calibration Series
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| Canfiguration | Methods ‘ Calibration Results | Sample Table |
Channel 1 | Channel 2 | Channel 3 | Channel 4 | Channel 5 | Channel &
Curve Fit: R 0.89189279 RF: nfa Offset: nfa HLCAVG: 0.00000000
2nd Order a: -3.905907E-013 b: 7.833662E-006 c 9.880073E-001 LHCAVG: 0.00000000
Name Type Std. Concmg/L) Awg Height Calc. Avg Conc{mg/L) % RSD Flags Calib. Date Time
std 0 ppm  [STD1 0.0000 40321 10196 0.0 6/23/2017 6:04:10 PM
STD 1 mg/L [STD2 1.0000 16059.9 11137 0.0 6/23/2017 6:06:40 PM
STD 2 mg/L [STD3 2.0000 373749 1.2818 0.0 6/23/2017 6:09:10 PM
STD 5 mg/L |STD4 5.0000| 4229026 4.2311 0.0 6/23/2017 6:11:40 PM
STD 10 mg/L[STDS 10.0000| 1287366.1 104255 0.0 6/23/2017 6:14:10 PM
STD 20 mg/L[STD6 20.0000| 28121021 19.9283 0.0 6/23/2017 6:16:40 PM
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Figure 6. Volatile Base in Tobacco by Online Distillation and SFA Calibration Curve and Statistics
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