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Uncertainty of Total Alkaloids and Reducing Sugar
Determination in Flue-cured Tobacco

Soon Ok Baik’, Gi Chul Jang, Un Chul Lee and Sang Bin Han
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{Received June 10, 2001)

ABSTRACT : This study was carried out to evaluate the uncertainty in the analysis of total
alkaloids and reducing sugar content in flue-cured tobacce. The sources of uncertainty
associated with the analysis of total alkaloids and reducing sugar were the weighing of sample,
the preparation of extracting solution, the addition of extracting solution into the sample, the
preparation of standard solution, the precision of calibration curve for standard solution, the
reproducibility of analysis, and the determination of water content in tobacco, etc. For the
calculating uncertainties, Type A of uncertainty was evaluated by the statistical apalysis of a
series of observation, and Type B hy the information based on supplier’s catalogue andfor
certificated of calibration. It was shown that the main source of uncertainty was caused by the
calibration curve of standard solution, the reproducibility of analysis, the volume measurement
of 1ml, and the purity of nicotine reference material in the preparation of standard solution.
The uncertainty in the addition of extracting solution, the sample weighing, the volume
measurement of 100mé, and the determination of water content of tobacco contributed relatively
little to the overall uncertainty. The expanded uncertainty of total alkaloids and reducing sugar
in flue-cured tobacco at 95% level of confidence was 10.12% and £0.54%, respectively.
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Table 1. Reproducibility in the volume measure-
ment of 25ml pipet

Repeat No. Weight(g} Volume (i)

1 25.0301 25.0646

2 25.0321 256.0666

3 25.0295 25.0640

4 25.0288 25.0633

5 25.0331 25.0676

6 25.0320 25.0665

7 25.0298 25.0643

8 25.0290 25.0635

9 25.0285 25.0630
10 25.0290 25.0635
Mean 25.0647
Standard Deviation(SD} 0.001623
Type ASD/V 71) 0.000513

* The density of water at 18T is 0.998625
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Table 2. Reproducibility in the measurcment of
nicotine salt weight after ashing at 600C

Repeat No. Weight{y)
1 0.8534
2 0.8610
3 0.8570
4 0.8398
5 0.8502
6 0.8641
7 0.8653
8 0.8625
9 0.8559
10 0.8634
Mean (0.8592
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Table 3. TFotal alkaloid measurements depending upon the calibration standard solution

Measurement Concentration

{yi-9iY’

x) ) pieGaxee O B0 (i
0.9908 1.0 2.23%107 0.9817
2.0212 2.0 3.39x10™ 4.0852
3.0087 3.0 7.67> 107 9.0523
3.9849 4.0 1.50% 107 15.8794
SUM n=4, ¥ =2.5 7.89x10™" 0.68 29.9986 25.0280
Table 4. Reducing sugar measurement depending upon the calihration standard solution
Mcasu(];’t)ament C()nce(l;t)ration [yi(_};:gi);)]? (Yom=9) S(x) (xi¥n
1.3 5.0 1.44>10™ 127.69
23 10.0 877x10" 529
3H 15.0 520107 1225
46.5 20.0 1.50% 107 2162.25
SUM n=4, ¢ =12.5 7.59% 107 -9.1 4043.94 335241
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Table 5. Total alkaloid and reducing sugar
contents depending upon the repeated analysis on
flue-cured leaf tobacco

Repeat No. Tntal( f;olimlnid Reduci(r;g) sugar
1 3.18 3.3
2 3.20 3.3
3 3.18 3.4
4 3.17 3.4
5 3.18 3.6
Mean 3.18 34
SD 0.01095 0.12247
Type A 4.90x10™ 5.48> 107
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Table 6. Overall uncertainty in the analysis of total alkaloids and reducing sugar contents in leaf

tobacco.
. Standard Relative Standard
Description Value Uncertainy Uncertainy
Sampling Weighing of tobacco 0.250g 6.25x 107 2.50%10™
Addition of - - = s
extracting solution | Pt 25m¢ 26410 L0610
Purity 0.985 8.80> 107 8.93x10™
Nicotine salt - -
Weighing 3.0722¢ 6.25%10° 2.03% 107
Preparation of Purity 0.995 289107 2.90x 107
. Glucose ~ -
standard solution Weighing 5.000g 6.25x 107 1.95x10™
Flask 100m? 0.1308 1.31%10"
o Tmé 127107 L27TX 107
ipet

2l 8.78 %107 4.39 > 107
Total alkaloid 3.18% 228% 107 8.81x 107
Calibration curve -
Reducing sugar 2.4% 0.2004 589 107

. -3 =3

Reproducibility Total alkaloid 3.18% 4.90% 10 154X 10
of anal. Reducing sugar 3.4% 548510 1.61% 107
Water content Weighig of tobacco 50.0g 6.25%10™ 125107
of tebacco Adapter Smé 164 %10 3,30 107
Overall Total alkaloids (1.0188
uncertainity Reducing sugar 0.0796
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