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Analysis of Additives in Imported Shochu
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Under the Japanese Liquor Tax Law, additives are not allowed in “Shochu” except sucrose, citric acid,
tartaric acid and artificial coloring (Food Yellow Nos. 4 and 5). When imported Shochu contains some
unapproved additives, it is classified under “spirits” to which a higher tax rate is applied under the
abovementioned law and so it is necessary for classification to identify additives in imported Shochu. Likely
additives to Shochu produced abroad include sweeteners (stevioside, sorbitol, etc.) and a seasoning (amino
acid). To identify them, the conventional method is time-consuming as some specific ingredients must be
considered individually. Therefore, simultaneous identification of additives contained in Shochu was
attempted by the LC/MS method. Some standard reagents (amino acid, oligosaccharides, sugar alcohols, etc.)
were measured by LC/MS under two different conditions and chromatograms and spectrums specific to the
respective conditions were obtained. Based on these results, some additives in samples were separated and
identified successfully. Ingredients whose peaks overlap or which are hard to be detected due to the effect of
impurities when examined by the conventional method, were also capable of being identified from their
spectra obtained by LC/MS.
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# & . LC-2000Plus ( H A4 AL
4:(1) # T A :Develosil RPAQUEOUS (4.6mml.D. X 250mm)
BEE : A) 5mM FEE
B) 5mM ¥ (7t k= kU L/7k=90/10)
%B 0-20% 20min
W & : 0.6ml/min
717 LRE  40°C
EAR  10ul
(2) #7 A : Shodex Asahipak NH2P-50 4E
(4.6mml.D. X 250mm)
BEIE : SmM X2 (7% b= b U LKk=75125)
JiE & : 1.0ml/min
T LR 40°C
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& Q-Tof micro (micromass #L#)
A XA EBSIR YT 4 7
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Tablel Detection of each standard reagents using LC/MS under two conditions

Standard reagent Condition. Standard reagent Condition Standard reagent Condition
(1) (2) (1) (2) (1) (2)

Glucose O O Ala O O Thr O O
Fructose O O Val O O Cys O X
Sucrose O O Leu O O Gln O O
Maltose O O Ile O O Asn O O
Maltotriose O O Pro O O Tyr O O
Maltotetraose O O Phe O O Lys O O
Maltopentaose O O Trp O O Arg O O
Sorbitol O O Met O O His O O
Stevioside X O Gly O O Asp O X
Ser O O Glu O X

O : Succeeded in detection X : Failed in detection



BB RHTETE  5545%5 2005

100+ |:|

TIC N

o]

MW=132

3.51
PR A A AT
O T T T T T T T T T T T T T T T T T T T Time
2 .00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
1004
[M+H]"| 133
% |
87
74
116
70 o e 134
0 T 1 T t T T J T T b T T t t t T ot m iz
55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150
Fig.1 TIC and Mass spectrum of Asparagine under condition (1)
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Fig.2 TIC and Mass spectrum of Stevioside under condition (2)
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Fig.3 TIC of Sample (D under condition (1) and (2)
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Fig.4 Mass chromatograms of Sample (D described by each m/z values under condition (1)
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Fig.5 Mass chromatograms of Sample (D described by each m/z values under condition (2)
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Table 2 Additives of Sample (D detected by LC/MS

Additives LC/MS

Current Method

Amino acid
(Not approved) | (1) (2) | TLC | HPLC |Automatic
Analyzer
Gly O O @) X @)
Ala O O @) X O
Fructose O O O O
Glucose O O O O
Maltose O O X A
Maltotriose O x X X

O : Succeeded in detection A\ : Slightly detected X : Failed in detection
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Table 3 Additives of Sample @ detected by LC/MS

Additives LC/MS Current MetPLom?no —
(Not approved) (1) (2) TLC HPLC A:::Ir;:;c
Gly X X O X @)
Thr X X X X O
Fructose O O O O
Glucose O O ®) o
Maltose O O
Maltotriose O x A A
Maltotetraose O x
Sorbitol O O O O
Stevioside x O O O

O : Succeeded in detection

A\ @ Slightly detected X : Failed in detection

Table 4 Additives of Sample @ detected by LC/MS

Additives LC/MS Current Method
Amino acid
(Not approved) | (1) (2) | TLC | HPLC |Automatic
Analyzer
Gly O x O X O
Fructose O O O O
Glucose O O O O
Maltose O O
Maltotriose O x A A
Maltotetraose O X
Stevioside P O O O

O : Succeeded in detection

A\ : Slightly detected

X : Failed in detection
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Table 5 Additives of Sample @ detected by LC/MS

Current Method

Additives LC/MS JR———
(Not approved) (1) (2 TLC | HPLC |Automatic
Analyzer
Amino acid X X
Fructose @
Glucose @
Maltose

Maltotriose

Maltotetraose

ONONONONONONR

Maltopentaose

xOO0O0O0OO0|x

O : Succeeded in detection
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X : Failed in detection
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