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ABSTRACT : This study was carried out to improve and evaluate the analytical method for
determination of potassium in tobacco leaf by various pre-treatment techniques. The time
requirment of various pre-treatments was about 10 hour for dry ashing and 6 hour for
microwave digestion and 3 hour for sonication. The results of recovery in both pre-treatment
techniques, digestion and sonication, is greater than 85 % stably with
reproducibility(RSD %) on replicates of less than 3 %. However the mean values for
microwave digestion were lower than certified standard value of NIST SRM. Compared to the
other pre-treatment techniques, analytical results for sonication techmique strictly improved the

microwave

accuracy and precision. In conclusion, the use of the simple sonication technique seems to be
efficient for the determination of potassium in tobacco leaf in consideration for both the
accuracy and reproducibility.
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Table 1. Optimized instrumental

operating conditions

Perkin Elmer, Optima

Instrument 5300 DV

R.F. frequency 40.68MHz
Operating power 1300W

Plasma gas flow rate 15 L/min
Auxiliary gas flow rate 0.2 L/min

Torch type Demountable torch
Carrier gas flow rate 0.8 L/min

Babinton Nebulizer
Concentric type chamber

Nebulizer type
Spray chamber

Pump speed 20 rpm
Spectral lines
Potassium 769.896 nm
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Table 2. Program of the microwave digestion system

o
1
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First digestion program

Step Type Temp. () Power (%) Ramp (min) Dwell (min)
1 Time to temp 140 60 10 10
2 Time to temp 180 60 10 10
3 Cooling -—= -—= -—- 30
Secondary digestion program
Step Type Temp. (C) Power (%) Ramp (min) Dwell (min)
1 Time to temp 140 60 10 10
2 Time to temp 180 60 10 10
3 Time to temp 200 60 10 20
4 Cooling -—= - - 30
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- Dry ashing -

Pre—heating using hot plate

= Ashing in furnace
> about 2 hour "9

: 3 hour, 550 C

Weighing :About 3 g

Add HNO; 10 mL
: extraction

Transter and dilution ICP-AES analysis

— Microwave digestion —
Secondary digestion step

Weighing :About 0.2—- 0.3 g First digestion step

3 — 5 dilution step ICP—-AES analysis

— Sonication —

Weighing :About 0.1- 0.2 g Sonication : 30 min 3 -5 dilution step

|ICP-AES analysis

Fig. 1. Comparison of experimental procedure for various pre-treatment techniques.
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Table 3. Comparison of K concentration analyzed by different pre-treatment method

(unit : %)
Pre-treatment method Sample

A B C D E F G H

Dry ash 349 351 355 350 355 361 352 363

Exp 1 Néll‘;"svtvlif 348 354 354 354 359 365 357 3.6
variation : = 0.05

1 2 3 4 5 6 7 8

Nég;zzrvle 718 639  7.02 930 420 406 485 680

Exp 2 Sonication 752 658 7.6 953 431 429 499 692
variation : * 0.20

Table 4. Reproducibility test for microwave digestion and sonication method

(unit : %)
Sonication Microwave digestion

Run A B C Run A B C
1 7.52 7.16 4.31 1 7.18 7.02 4.20

2 7.44 7.29 4.46 2 7.36 7.03 4.18

3 7.62 7.14 4.31 3 7.40 7.02 4.15

4 7.43 7.22 4.26 4 7.35 7.02 4.16
S 7.50 7.31 4.20 5 7.4 6.93 4.20
Average 7.50 7.22 4.31 Average 7.37 7.00 4,18
SD 0.08 0.08 0.09 SDh 0.13 0.04 0.02
RSD(%) 1.02 1.06 2.17 RSD(%) 1.74 0.62 0.51

SD : Standard deviation, RSD : Relative standard deviation
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Table 5. Comparison of recovery rate using NIST SRM Spinach Leaves 1570a

(unit : %)
sample
Run 1 2 3 4 5
2.44 2.87 2.83 2.19 2.58
Microwave
digesti average : 2.59
gestion recovery : 89.2
3.11 3.02 3.16 3.06 2.97
sonication average : 3.06
recovery : 105.5

Certified Concentration Value : 2.903
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