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The Analysis of Free Amino Acids in Tobacco
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ABSTRACT - A simple and sensitive automatic amino acid analyzer method for the
determination of free amino acids in tobacco was described. Sample preparation consisted of a
single step of extraction with 0.1 mol HCI at ambient temperature in 60 min by sonication,
followed by filtration of an aliquot. Automated amino acid analyzer was used to construct a

post-column ninhydrin reaction unit to

monitor
chromatography using a series of eluting buffers.

amino acids separated by liquid

By optimization of sample preparation,

separation of 19 amino acids was achieved. Limits of quantitation was 0.01 mg/g, coefficients

of variation ranged from 0.5 % to 8.9 % and recoveries range from 85 % to 106 %.

The

method was applied to the analysis of amino acids contents of tobacco leaves in different

varieties.
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2,1,3-oxadiazole(Watanabe et al., 1981) o-
phthaldehyde(Roth, 1971), phenyl isothiocyanate
(Cohen et al., 1986)2} 72 FEAI3}F A|eFEo] o]
b

©] % ninhydrin 53} W obu At AFkd
A Slsl 19400 $bel] =)= vk (Moore et
al., 1948). 1 o]% tek3l FHelel Aol EAfsh
© obx7] 3t RHEES Asedl o] &uo]
$kcH(Bailey, 1962; Hirs, 1967; Alexander et al.,
1985; Hurst et al, 1995 Panasiuk et al, 1998).
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serine,

aspartic acid,

threnonine, asparagine, glutamic acid,

proline, glycine, alanine, valine, cystine, methionine,

2 oppliedt B4

isoleucine, leucine, tyrosine, phenyl alanine,
histidine, tryptophan, lysine, arginine Sigma-
Aldrich#*HUSA)ell4 - #48}¢iet.  Lithium  citrate
buffer®} eluent buffer 842 o}F3}shAlel| s}
o] Ag3la, FEEulE A83 HClY Sigma-
Aldrich4, &2 3% 75 Agsisich wlf A
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Table 1. Automated amino acid analyzer conditions for amino acid analysis

S7131 Reagent organizer
S4300 Amino acid reaction module

System S2100 Solvent delivery system
Autosampler

Column Cation exchange LCA (150 x 4.6 mm, 7 /m)

Detector Dual filter photometer (440 mn 2 570 nn)

Eluent

Derivatization reagent

Reactor temperature 130 C
Flow rate 0.45 mlL/min
Injection volume 100 pL

Buffer A(pH 2.9), buffer B(pH 4.2), buffer C(pH 10.5)
2 % Ninhydrin solution
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Fig. 1. Chromatograms of standard mixture of amino acids
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Table 2. The retention time, linearity, limit of quantitation and recoveries of amino acids by the

analysis
1 Aspartic acid 20.310 1.000 0.01 106.2 2.0
2 Threonine 27.286 1.000 0.01 93.7 4.5
3 Serine 29.603 1.000 0.01 85.0 4.1
4 Asparagine 33.103 0.999 0.01 86.9 5.9
5 Glutamic acid 36.146 0.999 0.01 98.3 2.2
6 Proline 45.649 0.998 0.01 104.1 6.6
7 Glycine 48.933 1.000 0.01 85.4 1.9
8 Alanine 51.142 1.000 0.01 96.4 3.0
9 Valine 57.612 1.000 0.01 86.3 0.5
10 Cystine 58.829 1.000 0.01 100.0 2.4
11 Methionine 61.769 1.000 0.01 92.0 1.9
12 Isoleucine 64.366 1.000 0.01 91.0 0.7
13 Leucine 65.766 1.000 0.01 85.1 14
14 Tyrosine 68.582 0.999 0.01 87.8 4.5
15 Phenyl alanine 71.872 1.000 0.01 87.1 1.2
16 Histidine 81.719 1.000 0.01 85.8 1.0
17 Tryptophan 82.895 1.000 0.01 85.1 34
18 Lysine 85.985 0.999 0.01 87.1 0.7
19 Arginine 93.185 0.999 0.01 85.7 8.9
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Table 3. Free amino acids amount of tobacco samples in different type

Flue-cured (mg/g)

Burley (mg/g)

Oriental (mg/g)

Noo Aminoacds  B%0 UC20 CDAL 120 BIT UBIT Bﬁﬁm IZC‘ET Blj}(g%ga
1 Aspartic acid 014 016 031 021 855 873 035 015 024
2 Threonine 013 0095 021 017 036 023 036 019 024
3 Serine 0014 0029 010 0043 072 050 0093 0010  0.041
4 Asparagine 045 052 168 065 1241 740 316 079 288
5 Glutamic acid 0.046  0.030 0098 0034 1090 2180 0.I78 0093 <LOQ
6  Proline 132 072 111 062 050 036 375 313 6.28
7 Glycine 0010 0012 0034 0015 025 019 0098 0024  0.080
8  Alanine 022 018 040 019 104 079 075 044 097
9 Valine 0030 0031 0096 0048 023 021 017 010 029
10 Cystine LOQ <LOQ <LOQ <LOQ  0.041 011 0023 <LOQ  0.062
11 Methionine 016 0095 0130 0105 0010 <LOQ <LOQ 0109  0.054
12 Isoleucine 0064 <LOQ 0011 <LOQ 0054 0051 0012 <LOQ  0.023
13 Leucine 0062 <LOQ 0020 <LOQ 0.0 0080 0028 0016  0.066
14 Tyrosine 0011 0012 0031 <LOQ 020 0092 0049 0033 0096
15 Phenyl alanine 0.2 0.044 0393 0052 164 075 073 021 083
16 Histidine 0072 0051 022 0065 118 080 040 012 041
17 Tryptophan KLOQ <LOQ <LOQ <LOQ 0022 0025 0030 0012  0.033
18 Lysine 0015 0011 0032 0010 052 043 0096 0029 013
19 Arginine 0019 0013 002 0010 044 036 0094 0049 015

Total 288 182 427 202 2472 2044 832 520  12.34
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