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ABSTRACT

: The aim of this study is to develop a simple and rapid field method for the

determination of chloride content in tobacco green or cured leaves. To set up a practical process,
several factors such as the proper sampling position of each leaf, the size of leaf lamina pieces for
blending, the substitution of deionized water for the extracting solution, 0.IN HNO;, the
submerging durations before blending, and the standing times before measuring were studied using
flue-cured and burley tobacco with a stable and reproducible Chloride Meter, KRK CL-2Z. From
the results, chloride contents of tobacco leaves could be analyzed with the Chloride Meter(CL-2Z)
using the suspension of 14 mm diameter leaf disks after soaking in distilled water for 30 min.,
blending with a mini-blender for 30 seconds. The chloride contents measured in this way showed
highly significant correlations with ones by the conventional potentiometric method using an Ion

meter-chloride electrode and AgNO; titration.

In our method, the procedures such as drying,

powdering and weighing samples, and using chemical reagents for extraction (0.IN HNQOs;) and

titration(0.028N AgNQOs;) could be eliminated.

These results suggest that the newly constructed

method using the Chloride Meter is more efficient to determine the chloride content of tobacco
leave in comparison with the one by the Ion Meter:AgNOs titration.
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Fig. 1.
for the extraction and measurement(B).
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The Chloride Meter(KRK CL-2Z) used in this study(A) and materials
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Chloride Meter(CL-2Z3)E
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Table 1. Chloride contents in the different parts of burley leaf

lamina measured by conventional Mohr method

Chloride content in

Percent.” Chloride Distribution intrablade parts (%)
of weight content of chloride
Leaf a b C
part (%) (%) (%) upper middle lower
Leaf-tip 26.4 0.78 20.6 -——- 078 -----
® 11.4 0.84 9.7 0.87 0.69 0.97
@ 13.5 0.98 13.4 0.98 0.86 1.12
® 13.4 1.07 14.4 1.14 0.90 1.16
@) 12.4 1.11 13.8 1.17 0.95 1.19
@ 10.3 1.08 11.3 121 096  1.06 @
Leaf-bot 9, 192  12@  _——___ 1@aa  _____
tom 12.6 1.33 16.8 1.33 loaf
bojom
Whole
lamina 100.0 0.99 100.0

U Main vein and lateral veins are excluded from the weight.
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Fig. 2. Sampling from leaf tobaccos by punching with a cork-borer. (A): Punching

5 sheets of leaves piled up at once, (B):

tobacco.

Table 2. Dry weight of flue-cured leaf

tobacco disks” from different stalk
positioned leaves (unit : g/24ea)
Cutters
L
Leaf G1 GL-2 ugs G1
Aver. 0.295 0.219 0.195
Stdev. 0.032 0.054 0.022
Num. of
trials 12 49 36
Max. 0.341 0.334 0.233
Mini. 0.234 0.177 0.157

D Diameter of leaf-disk :14 mn.
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Flue-cured leaf tobacco, (C): Burley leaf
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Table 3. Dry weight of stalk-cured burley
leaf tobacco disks” from different stalk
positioned leaves (unit : g/25ea)

Tips Leaf Cutters Lugs
Gl G2 G2 Gl

Aver. 0.179 0.165 0.152  0.139
Stdev. 0.007 0.015 0.021  0.017

Num.
of trials 9 9 20 15

Max. 0.191 0.188 0.195 0.170
Mini. 0.168 0.134 0.114 0.114
Y Diameter of leaf-disk :14 mn.
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Fig. 3. Correlations of quantified chloride contents of leaf tobacco between
the extracting solutions(x-axis:H20, y-axis:0.1N HNOQO3) measured by Mohr

method(Cl electrode:AgNQs titiration).

(A) Leaf square pieces(2x2cm) with

mini blender; (B) Leaf powder with shaker.
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Fig. 4. Correlations of quantified chloride contents(%) of the leaf tobacco between
the conventional Mohr method and the simple method (leaf square pieces(2x2 cm)

water-mini blender-Chloride Meter).
method were 20 min(A) and 60 min(B).

The soaking times before blending of the simple
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Chloride Meter(CL-2Z&)E ©])-&-3 @l % chloride®] A3 A

Table 4. Effect of blending time with the mini-blender on the measured contents of
chloride from tobacco leaf disks

Blending period 20 s/
Sample 20 second 20 + 40 s 90+40 s
M d" (ug/L) 13 + 1 14 + 1
I casured (ue/ 92.9%
Chloride” (%) 0.26 0.28
M d L 26 + 1 27 £ 1
. easurt.e (ug/L) 96.3%
Chloride (%) 0.52 0.54
M d L 42 * ] 43 + 2
I easur('e (ue/L) 97.7%
Chloride (%) 0.84 0.86

V" : Measured chloride value of the extracts.
2 : Calculated chloride content of the leaf.

Table 5. Changes in the measured chloride of leaf disk extract with standing times
after blending( 1) and addition of ISAB (II)

(unit : ppm)
Sample n? 1 10 20 30 40 50 60 150 Change
ey P @ min ----- (%)
5 12 13 13 13 12 13 7.9
1 15 13 14 14 14 13 12 17
(0.26%) 20 13 14 13 13 7.7
40 13 14 13 13 7.7
5 25 27 27 26 8
9 15 27 27 27 26 4
20 26 27 27 27 4
0.52%) 30 27 27 27 0
40 27 27 0
15 43 43 42 42 41 4.9
3 20 43 43 42 42 42 42 2.5
(0.84%) 30 43 42 42 41 42 4.9
40 42 43 42 43 2.5
50 42 42 42 0

b Standing times after blending with mini-blender, 5~50 min.
I?: Time lag after addition of ISAB(Ionic strength adjustment buffer).
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Fig. 5. Correlations of quantified chloride content in tobacco leaves between
the conventional Mohr method and a newly developed simple method
(leaf disks—water—mini blender—potable chloride meter).
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Fig.
the

6. Correlations of chloride contents in the flue-cured leaf tobacco between

conventional method(x-axis)

and the new Chloride

Meter method(y-axis).

(A), Measured Cl” value of 25 disks(®l4 mm) in 50 mL water; (B), Quantified Cl°
content from measured value through the calculation of weight and dilution factor.

Expressed value on CL—-2Z7
(Water—Mini blender)

(A) No weighing of leafdisks (B) Weighing & Calculting of
(25ea, Burley) leaf-disks
35 14
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Fig. 7. Correlations of chloride contents in the burley leaf tobacco between the

conventional

method(x-axis)

and the new Chloride

Meter method(y-axis).

(A), Measured Cl™ value of 25 disks(¢14 mn) in 50 mL water; (B), Quantified CI
content from measured value through the calculation of weight and dilution

factor.
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Table 6. Developed conditions for simple analysis of tobacco leaf chloride using a potable

Chloride Meter CL-2Z

gelgt Aol ol

oW - BEA - HEA - FAE

KRK CL-2Z g47A7

Type of tobacco

Factor Burley leaf Flue-cured leaf

1. Sampling 5 disks Middle-bottom of 5 disks Middle of lamina of
lamina of 5 leaves 5 leaves

2. Weight of leaf disks 0.15 g about 0.22 g about

3. Diameter of leaf disk $14 mn ¢14 mn

4, Extract solution DW 50 mL DW 50 mL

5. Soaking period 30 min 30 min

6. Extract Method Mini-blender Mini-blender

7. Filtration No No

5 Sfttzg}dll)?gnt(:ilirgg 15 min 15 min

9. ISAB 1 mL 1 mL

10. Values on the Meter 929 30

corresponding to 1%

chloride in the leaves

<{Conventional Method>

{Mini-blender - Chloride Meter Method >

Fresh or
cured leaf

drying
grinding

Powder

T

Shaking 15 min
(0.1 N HNO3)

filtering

Measurement

(Electrode -AgNOQ; titration)

Cured leaf
Fresh leaf : 1 g (0.15~0.22 g)
(¢14m disk, 25ea)
DW 50 mL DW 50 mL
30 min
Blending 30 sec Blending 30 sec
(Mini - blender) {(Mini - blender)
15 min 15 min
ISAB 1 mL ISAB 1mL
Measurement Measurement

(Chloride meter) (Chloride meter)

Fig. 8. Diagram for application of the newly developed field method on the

analysis of the chloride in tobacco leaves.
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