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Optimized Analytical Method of Ether Extract in Leaf Tobacco
by XT15(ANCOM) (AOCS Method)
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ABSTRACT : The ether extract(EE) of leaf tobacco contains diverse compounds such as
lipid, resinoid, paraffin hydrocarbons and pigments. Although the correlation of EE
concentertion with leaf tobacco has not been established clearly, it is known that in some
concentration range, EE concentration of leaf tobacco exerts good influence on the quality of
tobacco.

Recently, The American Oil Chemist’s Society introduced new method(Am 5-04; AOCS, 2009)
to determine EE concentration by AT15 extractor. This method is based on extraction with
organic solvent at relatively high temperature and pressure, which significantly reduces the
extraction time and ensures safety.

The aim of this study is to optimize analytical condition of AOCS method for analyzing EE
concentration of leaf tobacco. When sample pre-drying time and extraction time of XT15 were
set to 3 hour and 30 minute and 30 minute respectively, EE concentration obtained from
AOAC method. Statistical analysis(T-test) showed that there is no difference(P>0.05) between EE
concentrations from two methods.
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Fig. 1. Soxhlet apparatus

A : Flask (250 mL)

B : Extraction chambe
C : Condensor

D : Distillation path
E : Siphon
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Fig. 2. Photographs of the instrument XT15(a) and filter bag(bh) used in

AOCS metho d for ether extraction.
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Fig. 3. The process of AOAC method for ether extraction(Soxhlet apparatus).
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Fig. 4. The process of AOCS method for ether extraction(XT15, ANKOM).
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Fig. 5. The change of ether extract concentration
according to pre-drying time in AOCS(XT15)
method (Ky 3R4F).
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Fig. 6. The change of ether extract concentration

according to extraction time in AOCS(XT15)

method (Ky 3R4F).
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Table 1. The result of statistical R&R analysis in AOAC(Soxhlet) method

Variance Components; Variable: Re:
Mean=5.73329 R-bar=4.94393 R(ps
Operators: 10 Parts: 3 Trials: 1

Include condition: Method="& & &'

Source Estimatc Estimatc % of % of
(Sigma=R-bar/d?2) Sigma Variance. R& R | Total
Repeatability

Reproducibility

Part—to—Part 0.0359: 0.0012! 0.05

Table 2. The result of statistical R&R analysis in AOCS(XT15) method

Variance Components; Variable: Res
Mean=6.03865 R—-bar=5.25222 R(pa
Operators: 10 Parts: 3 Trials: 1

Include condition: Method='ANKOM'

Source Estimatc Estimatd % of % of
(Sigma=R-bar/d?2) Sigma Variance, R &R | Total
Repeatability

Reproducibility

Part—to—Part 0.0088. 0.0000 0.004
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Table 3. Ether extract concentrations of cut
tobacco(Ky 3R4F) and leaf tobacco by two

methods
Concentration of ether extract (%)

Sample AOAC(Soxhlet) AOCS(XT15)
Average  RSD Average  RSD
Ky 3R4F 4.73 0.69 4.79 0.01
#1 6.81 2.09 7.54 1.38
#2 8.87 1.24 9.38 3.02
#3 5.32 0.97 6.29 3.51
#4 3.93 2.27 4.13 3.60
#5 4.93 1.83 5.06 247
#6 4.65 0.63 4.75 2.62
#7 6.43 0.65 6.49 1.91
#8 7.49 1.01 7.38 1.59
#9 4.17 1.14 4.56 3.86

Table 4. Statistical

methods

analysis(t-Test) of two

t-Test: Two-Method Assuming Equal Varlances

AOAC AOCS

(Soxhlet) (XT15)
Mean 5.733290438  6.03865481
Variance 2.41275433  2.65730077
Observations 30 30
Pooled Variance 2.53502755
Hypothesized Mean Diff 0
df 58
t Stat -0.7428013
P(T<=t) one-tail 0.230300012
t Critical one-tail 1.671552763
P(T<=t) two-tail 0.460600024
t Critical two-tail 2.001717468
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