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Changes in the Components of Acetic Acid Fermentation of
Brown Rice Using Raw Starch Digesting Enzyme
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Dept. of Food Science and Technology, Keimyung University, Daegu 704-701, Korea

Abstract

This study was performed to establish the fermentation method of non-steamed brown rice vinegar using
starch saccharifing enzyme. During vinegar fermentation, initial pH had increased in the higher concentration
of alcohol and acetic acid. Final pH was gradually changed to pH 2.90~3.44 from 3.44~4.06. The higher total
acidity of brown rice vinegar resulted from the higher alcohol concentration. The total acidity was slightly
dropped after gradually increasing from the starting of fermentation. Initial pH was decreased from 3.67 to
3.16. The total acidity was gradually increased from the first day of fermentation with 1.02, it was 1.54 on
the second day after fermentation and there was a tendency to decreased after the highest values with 6.53
fermentation for 12 days. In organic acid composition, oxalic, malic, acetic, citric, and succinic acid were detected.
The total free amino acid was decreased to 1,121 mg%. The major amino acids were y—aminobutyric acid,
@-aminoadipic acid and alanine, and 7 —aminobutyric acid was the highest (539 mg%). The mineral contents
such as P and K was high in sample and followed by Mg, Na, Ca.
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Fig. 1. Effect of initial alcohol content on pH (top) and total
acidity (bottom) during vinegar fermentation of brown rice.
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Fig. 2. Effect of initial alcohol content on the vinegar fer-
mentation of brown rice.
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Fig. 3. Effect of initial total acidity on pH (top) and total
acidity (bottom) during vinegar fermentation of brown rice.
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Fig. 4. Effect of initial total acidity content on the vinegar
fermentation of brown rice.
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Fig. 5. Changes of total acidity and pH during acetic acid
fermentation.

Table 1. Changes of organic acid content during acetic acid fermenation of the non-steamed brown rice

Fermentation time (day)

Organic acid

0 2 4 6 8 10 12 14
Oxalic acid 40.01 40.87 42.00 4259 4141 42.84 4334 4231
Malic acid 121.28 130.57 124.94 145.17 146.24 151.33 150.51 151.18
Acetic acid 1854.33 222143 3541.01 5212.20 6353.21 6675.88 6711.07 6595.41
Citric acid 411.32 456.03 464.77 419.09 482.11 517.81 541.41 385.89
Succinic acid 86.01 88.69 94.88 68.18 11764 123.64 132.78 66.43
Total 2,512.95 2,937.59 42676 5,887.23 7,14061 75115 7579.61 7,241.22
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Table 2. Free amino acid composition of the non-steamed
brown rice vinegars

Free amino acid Content (mg2)

Phosphoserine 3.72
Taurine 14.90
Phosphoethanolamine 0.18
Urea 1.22
Aspartic acid 3.14
Hydroxyproline 2.44
Threonie 16.01
Serine 12.75
Asparagine 13.66
Glutamic acid 33.07
Glutamine ND
Sarcosine 1.08
a -Aminoadipic acid 115.03
Proline 25.57
Glycine 24.58
Alanine 59.85
Citulline 0.55
a ~Aminobutyric acid 0.47
Valine 42.62
Cystine 0.66
Methionine 8.85
Cystathionine 3.94
Isoleucine 12.00
Leucine 31.90
Tyrosine 23.63
Phenylalanine 33.45
a -Alanine 1.43
 -Aminoisobutyric acid 2.10
y ~Aminobutyric acid 539.05
DL-Allohydroxylysine 0.37
Orinithine 24.18
Lysine 3742
1-Methylhistidine ND
Histidine 9.21
3-Methylhistidine 0.41
Anserine ND
Carnosine 0.37
Arginine 21.28
TA? 1,121.09
EAY 182.25

:NDZ Not detected.

2TA: Total amino acid.

¥BA: Essential amino acid (Thr+ Val+Met +1le+Leu +Phe+
Lys).
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mg% & Vel =3 op ) A F F4o}e] e AF-E threo-
nine, valine, methionine, isoleucine, leucine, phenylalanine,
lysined] 7&o] A&H Q3 1 FHFL 182.25 mg% & VHElRL
t}. Jeong 5(21)9] 2xbAL A o o7 HwA A2 5
olu) 2R 7372 mg%, 7 -aminobutyric acid< 34.66
mg%Hch B A gAE Fa84F o] &3 HrH 2
A 9 EF2 gHero 2 Yehdth Moon $-(23)e = A]
7 ¥ n Al 2 9] "apolm] AF -2 16.35~228.22 mg%B &
Az o uhe} gtekato] 7} ke Bt 919, Seo 5(22)
o] ZAbFd wE AAA2E Hyopn|izibe] 7.60~10.27
mg% 2 AP E T W E Aol & Yoty B uie}
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o & 7oz APz+=Er} =3 Oh and Choi(25)9] ol x|
AAEA] 71 BAF A el ¥ —aminobutyric acid®] A4S 53
AR cks BwE vl gl3, 7) B4k A 2]l o8] GABA §a]
ZA% w327} Holx B dFAFE U3 F7H
A7k 59 triglyceride 2 £ §F& FoH oz 5o
Zohs 1 37(26)¢) Al EA 2 GABA A A A ol = glutamic
acid, glutamate decarboxylase, 24, ZEZEH 59 o= &
A7t BEiEo] ol Aoz #lE uf olvh27-29). vhebA £
A& o 4] y-aminobutyric acid@ o] f2leprl Al F 7}
A A el delAxe g EAR 79 E 4 e
Ro AzAct wit Ao ¥-Z517] 412 lysine, A R3}
FAE glutamic acid”} o 55 o] slo] AF zelAl 1
F4 Fabel] 714 AL s)dEh

271" g
P4 9ee 248 A 5He Table 35} 2ok, Wl 4 29
o 2kA) 2 & P} K3Feko) 7247} 535.15, 523.80 ppm & & 7H3

=9toH ohgo 2 Mgel 263.56 ppm, Nae= 125.49 ppm 2
2 vrebydel, Jeong S(21,30,31)2) 25HA) E o o3 &

Table 3. Mineral composition of the non-steamed brown
rice vinegars

Mineral Content (ppm)
Ca trace
P 535.15+0.36"
Mg 263.56%0.76
K 523.80+0.45
Na 125.491+0.08
Total 1,322.51

YValues are mean*SD (n=3).
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