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Analysis of Vinegars

Kunio SASAKAWA and Tokinobu KATO
Central Customs Laboratory, Ministry of Finance
531, lwase, Matsudo-shi, Chiba-ken,271 Japan

The organic acids, sugars and amino acids composition were analysed for Japanese
cereal vinegars (rice, brown rice and job’s tears vinegar) , Japanese fruit vinegars (wine,
cider and plum) and imported sample (wine vinegar adding raspberry juce) from
California.

Only acetic acid was detected in cereal vinegars. Acetic and tartaric acid were detected
in wine vinegar. Acetic and malic acid were detected in cider and plum vinegars. Acetic,
malic, tartaric and citric acid were detected in imported sample.

Glucose was the most dominant in cereal vinegars.Glucose and fructose were main
components in fruit vinegars.

The amino acids composition of rice, brown rice and wine vinegar were each similar.
Principal component analysis for the differentiation of vinegar and preparation vinegar
was applied. The best differentiation was given by 1st factor vector and 3rd factor vector.
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Fig. 1 lon chromatograms of various vinegars

(1) rice vinegar  (2) wine vinegar

(3) imported good
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Fig. 2 Thin-layer chromatograms of various vinegars
(1)lactose (2)maltose (3)rice vinegar (4)brown
rice vinegar (5)job's tears vinegar (6)wine
vinegar (7)cider vinegar (8)plum vinegar
(9)imported good (10)glucose (11) fructose
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Fig. 3 Total amino acids chromatograms of various vinegars
1) rice vinegar 2) wine vinegar 3) plum vinegar 4) imported good
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Fig. 3 Table. 1
Table 1 Total amino acids composition of varivous vinegars
Rize I]t-:_;::" :Eabr: Wine Cider Plum Imporied
vinegar vinegat vifegar vinegar vinegar vinegar gerod
ASBP 12.06 12.24 5.78 418 35,67 56.23 1842
THR 2.58 3.0 1.41 .94 .72 .02 1.85
SER 5.31 3.89 3.57 4.74 .01 Loz 128
| GLU 21.45 24.07 25,96 21.75 19.55 7.50 15.26
GLY 5,09 5.23 2.25 4.45 .66 .17 2.0
AlLa 7.95 10.03 11.4% 9.14 (17 4.04 1646
| CYS§ 0.93 0.55 104 | 0.0 0.58 0.40 o.0a |
VAL 5.0 £al £.10 I 595 3.59 2.66 315
MET 1.25 089 1.7% | 0,42 G50 .31 tr
| ILEU 2.64 2.98 3,90 3.90 2.74 1.46 1.51
LEU 4. 68 4.50 10.438 3.258 .39 1.60 1.63
TYR 4,94 a5 a.49 £.71 6,08 4.39 168
FHE 5,26 3.29 4.1z 5.42 5.40 5.64 7.35
HIS T2 3.98 3.26 .15 .17 3.63 4.52
LYS 1.34 1.29 0.93 1.14 0,78 .68 1.14
| ARG 4,76 6,83 2.7 3.31 Z.86 2.27 5.66
PR 5,60 £.70 10,63 B.65 291 3.0z 14.07
Table.2 4
X-Y Fig. 4
Table 2 Correlation matrix of various vinegars
Rice | Down | Job Wine Cider Plum Imporied
vinegas winegar ! vinegar vinegar vinegar vinegar gonod
Rige vincgar 1,.0000 0. 9738 02638 09683 07351 0.439% 0.7592
Brown rice vinegar 0.873% 1.0000 0.3386 09457 07023 0.395] 07650
Job's tears vinegar 0.B62E | 0.8886 1.0000 0.53094 | 04330 0.0981 06461
Wine vincgar 08683 09487 0.8904 1.0000 | 0.6154 0.2937 0.7500
Cider vinegar 0. 7351 07023 0.4330 belsa |i 1.0 092149 0.7414
Flum vincgar 0.4399 0.3951 00981 0.2937 | he219 10000 0.6071
Imparted good 07982 0.7650 06461 7500 i 07414 0.6071 1.0000




Table 3 Eigenvalue and contribution by Principal Component Analysis
!_ 1st factor 2nd factor 3rd factor dth factor 5th factor
| elgenvalue 22174 1.3676 02670 00910 00408
contribution 74.5 (%) 19.5 (%) 3.8 (%) 1.3 (%) 0.6 (5
1
cunulation % 4.5 (%) Q4.1 (98] f 97.9 (%) 99,2 (%) 99K (G)
Tahble 4 Eigenvector of various vinegars
|
1at factor ind factor ard factor | 4th factor Sth factor ]
rice vinogar 424341 —0.136471 0270633 | —0.296512 0050915
brown rice vinegar 0420472 =0,174034 0. 1E321E8 =0.046635 —0L 800523
Jeb’s tears vinegar 0364504 ~0.425043 ~0.025064 | 0.793756 0.232581
wine vinegar 0408524 —0.261765 0076004 | —0.470624 0522938
cider vinegar 0363957 0.45554K 0.276200 0.113526 0.031493
plum vincgar 0.255115 0650300 01042324 0.185394 o.1a5119
| mported good 0381854 0.133644 =0.B94058 =0.105417 =0O8IS0G
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Fig. 4 Distribution of various of 1st factor vector and 3rd factor vector

R Ricevinegar W wine vinegar |

drd factor vector

C cidervinegar J job'stearsvinegar P plum vinegar

imported good B brown rice vinegar

47



48

27 1987
Rf
41 660 1967
41 667 1967
112 103 1975
32 108 1985
32 288 1985
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