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Abstract

A vinegar was prepared from uncleaned rice by two step fermentation, alcohol fermentation followed by acetic
acid fermentation. The contents of alcohol reached to 10.8% during the alcohol fermentation of uncleaned tice with
nuruk, and acidity reached to 5.78% during the acetic acid fermentation. Acidity and pH of vinegar of two step
fermentation were higher than those of commercial vinegars. 'L’ value(light) of the vinegar was lower, ’a’ and 'b’
value were higher than those of commercial vinegars. The contents of acetic acid, malic acid, citirc acid and tartaric
acid were high in organic acid of vinegars. The content of each ofganic acid in vinegars was remarkably different.
The content of free amino acids was 2199.7ug/ml in the vinegar produced by two step fermentation, which is
higher than that of others.
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Fig. 1. Changes. in Sugar and alcohol contents du-
ring alcohol fermentation of uncleaned rice.
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Fig. 2. Changes in acidity and pH during fermen-
tation of uncleaned rice vinegar.
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Table 1. Sugar concentration, alcohol contents, pH
and acidity of uncleaned rice vinegars

Physiochemical Samples”

properties A B C D E F

Sugar Conc. 54 39 36 47 70 126
( °Brix)

Alcohol(%) - - 03 035 05 089
pH 334 280 266 279 255 330
Acidity(%) 578 480 498 483 651 663

YA represents the uncleaned rice vinegar produced by two
stages fermentation. B, C, D, E and F represent commercial
uncleaned rice vinegars.
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Table 2. Comparision of colors and turbidity of
uncleaned rice vinegars

Color and Samples”

turbidity A B C D E F
L 7031 9208 97.60 9352 9554 3765
a $275 -117 170 <135 2.2 +479
b +36.45 +23.16 +11.89 +19.95 +19.83 +3643
B 4720 2449 1222 2087 2042 7239

Tubidity 0056 0014 0001 0009 0003 0765

® Abbreviations are the same as in Table 1.
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Table 3. Contents of organic acids in uncleaned
rice vinegars

(ng %)
L Samples”
Organic acid A B C D E F
Oxalic acid 671 983 221 109 152 1323
Tartaric acid 1893 2951 - 67.5 - 610.1
Malic acid 108.9 - - 313 423 46838

Lactic acid 873 1797 581.2 1837 268 34918

Acetic acid 33289 3354.3 4548.0 3589.8 3330.3 3957.6

Citric acid 1638 777 448 1323 240 11395

Succinic acid 713 777 523 688 274 850
Y Abbreviations are the same as in Table 1.

TH AzoA ojFe Adeg FZ(15)HE lactc
acid %S FAZM 35%2 S8 Bold XE
T4 J1EAE AL Aoz ARHUG 2 B
(10% Ao Addgd o3 FAZ2E AXE 4
2 lactic acid FgFo] Burg 7S-Hcol 254 o)A =
A Jdehds #5RArME Addasze Jlze
7} 2o Aoz BHpdgth

Fejofo| it
Table 45 2z} AZ9] ggotm At Tk B3
Zolo], fEotu]iAt 2 8.99~298.7mg% =, FA|
FAA 71 wded, $5& A 224 L1
2 B3 Az ANETE 299mg%E =& T
UeR)Qh old) W B, C, D, EAIEL flot]
2+ 8ako] 8.99 ~ 323mg%el] BRsie] ¥
AolE Bt olHF Az e} ofnl

=
2%, =4, FALE 230 Fol 27 W
ZHE ATk T3 obnkeA 2ALE Az FFd
atoj7k glolA, AAlZEAAME alanine, aminoisobutyric
acid, leucine S0] £ ofujxako 2 UElto ¥ Fa)

gE Ae AzAzd ol§F AT FF, 429
zog 4

- 377 -



378 FAEALFEEE A #57 A4E(1998)

£ L glutamic acid, valine, leucine 59 Eako] =L
lysine®} tyrosine ¥ thzke g FHG-Ho] It

Table 4. Contents of amino acids in uncleaned
rice vinegars

(¢g/uk)
L Samples”

Amino acids A B c D E F
Taurine 716 15 34 77 03 7.2
Aspartic acid 280 23 08 63 47 tr
Threonine 381 46 146 167 26 2103
Serine 244 58 154 250 36 2264
Asparagine tr r 16 & 158 tr
Glutamic acid 758 151 423 488 57 4800
Proline 505 21 322 265 55 2654
Glycire 1549 39 71 147 31 1150
Alanine 3897 87 202 387 76 1864
Valine 2120 58 234 237 72 2380
Cystine 648 ND 42 17 82 436
Methionine 654 18 36 44 13 1189
Cystathionine 415 tr tr tr tr tr
Isoleucine 1062 28 180 144 76 2172
Leucine 869 57 404 314 195 2790
Tyrosine 146 20 153 106 64 2063
Phenylalanine 686 nd 120 121 198 784
ag:"‘m‘“s"b“'y““ 366 nd 154 154 113 640
DL-Allchydroxylysine 1852 & 11 tr 656
Lysine 150 58 15 218 21 1814
Arginine 146 20 68 32 50 45

Total 2197 899 2813 3231 137.3 2987.6

YAbbreviations are the same as in Table 1.
nd : not detected, tr : trace.
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Table 5. Contents of minerals in uncleaned rice
vinegars
(ppm)

Samples”
A B C D E F
Cu 010 027 0.31 0.11 014 010
Fe 6.44 422 1.66 2.56 196 243

Minerals

K 179.00 18270 6520 138.10 8341 57423
Na 1418 3027 - 932 414 499
Abbreviations are the same as in Table 1.
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