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The Effect of Salt Concentrations on the Production of Volatile
Organic Acids by Zygosaccharomyces rouxii, a Soy Sauce Yeast
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Abstract — By using a synthetic medium simulated on the amino acid composition of soybean,
the effect of salt concentrations on the production of volatile organic acid by the strains of Zygosac-
charomyces rouxii S0-3101, a soy sauce yeast, was studied at the concentrations of 12.5, 18.0, 22.0
and 28.5% NaCl. The growth, consumption of glucose, and production of alcohol, total acid and
volatile organic acid, showed the highest values at a concentration of 12.5% NaCl, and those values
were decreased with an increase in the salt concentration. The ratio of volatile organic acid to
total organic acid was remained at approximately the same level within the range of salt concentra-
tions between 12,5~22,0%, whereas the ratio was decreased at a salt concentration of 28.5%.
After incubation for 16 days, 8 volatile organic acids, 7. e. acetic, propionic, n-butyric, isobutyric,
isovaleric, isocaproic, n-caproic, and heptanoic acids, were detected by gas chromatography. Among
the volatile organic acids, acetic acid was produced in the appreciable amount and its ratio to
the other volatile acids was increased with an increase in the salt concentration. A small amount
of isocaproic, propionic, isobutyric and isovaleric acids were produced, and n-caproic, n-butyric
and heptanoic acids were detected only at the lower salt concentration.
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Table 1. Composition of synthetic medium for the pro-
duction of volatile organic acid by Z. rouxii

Glucose 200¢g
Amimno acid as N® 04¢g
CaCl,-7H,0 01g
MgSCh -TH0 0.5 £
MnSO,-7H.0 10.0 mg
FeS50,+7H,0 10.0 mg
ZnS04+ 7TH,0O 10.0 mg
Thiamine HCI 04 mg
Riboflavin 0.2 mg
Pyridoxine HCI 0.4 mg
Nicotinamide 0.4 mg
Ca-pantothenate 04 mg
p-Amincbenzoic acid 0.2 mg
Inositol 2.0 mg
Biotin 0.002 mg
NaCl 125, 180, 220, 285¢g
Distilled water 1,000 m/
pH 4.5

*The mixture of 18 amino acids was prepared based
on the amino acid composition of soybean: isoleucine,
188.7 mg%; leucine, 3214 mg%; lysine, 254.4 mg%:;
methionine, 54.6 mg%; cystine, 52.7 mg%,; tyrosine, 107.
3 mg%; phenylalanine, 221.9 mg%; threonine, 160.8
mg%; tryptophan, 494 mg%; valine, 189.3 mg%; argi-
nine, 278.5 mg%; histidine, 109.3 mg%; alanine, 181.5
mg%; aspartic acid, 473.7 mg%; glutamic acid, 771.0
mg%; glycine, 168.5 mg%; proline, 216.0 mg% and se-
rine, 201.0 mg%.

"The media with the different salt concentrations were
prepared.
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Fig. 1. Changes of the production of total acid, volatile
organic acid and alcohol by Zygesaccharomyces rouxii
S0-3101 (—) and S-1001 (---) during the fermentation
at the concentration of 12.5% NaCl.
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orgamc acid and alcohol by Zygasacchammyces rouxii

S50-3101 (—) and S-1001 (---) during the fermentation
at the concentration of 18% NaCl.
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Fig. 3. Changes of the production of total acid, volatile
organic acid and alcohel by Zygesaccharomyces rouxii
So0-3101 (—) and S-1001 (---) during the fermentation
at the concentration of 22% NaCl
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Fig. 4. Changes of the production of total acid, volatile
organic acid and alcohol by Zygosaccharomyces rouxii
So-3101 (—) and S-1001 (---) during the fermentation
at the concentration of 28.3% NaCl.

Table 2. Effect of salt concentrations on the production of acid by Z. rouxii S0-3101 and S-1001°

Z. rouxui So-3101

Z. rouxit S-1001

Per cent of Na(Cl (w/v)

12.5 18.0 22.0 28.5 12.5 18.0 22.0 28.5
Total acid® (mg%) 3922 3295 3072 2243 3930 3278 304.0 2338
Volatile organic acid® (mg%) 60.4 50.1 47.6 30.5 62.1 49.5 48.0 30.4
Volatile organic acid/total acid (%) 15.4 15.2 15.5 13.6 15.8 15.1 15.8 13.0

*Incubated for 16 days. "<The values are expressed as succinic and acetic acids, respectively.
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Table 3. Effect of salt concentrations on the production of volatile organic acids by Z. rouxii S0-3101 and S-

1001°

Z. rouxti S0-3101

Z. rouxtt 5-1001

% of NaCl (w/v)

12.5 18.0 22.0 28.5 12.5 18.0 220 285
Acetic acid 39.9%(68.2¢ 37.2(76.5) 36.7(79.5) 26.0(87.8) 34.7(67.6) 34.6(72.0) 34.1(73.2) 23.9(81.2)
Propionic acid 3.6(6.1) 1.4(2.8) 1.4(3.0) 0.6(2.0) 3.2(5.4) 1.9(4.0) 1.1(2.4) 0.9(3.0)
[sobutyric acid 3.7(6.3) 0.9(1.8) 1.1(2.4) 0.5(1.6) 3.2(5.3) 1.3(2.7) 1.5(3.2) 0.9(3.1)
n-Butyric acid 0.7(1.2) 1.0(2.0) N.Dd N.D 1.0(1.6) 1.1(2.3) 0.9(1.8) N.D
[sovaleric acid 2.9(4.9) 2.0(4.2) 1.5(3.2) 0.6(1.9) 4.9(8.1) 2.2(4.7) 2.1(4.5) 1.2(4.0)
Isocaproic acid 6.2(10.5) 4.5(9.3) 5.5(12.0) 2.0(6.7) 11.0(18.2) 5.7(11.8) 5.2(11.1) 2.3(7.9)
n-Caproic actd 0.7(1.2) N.D N.D N.D 1.1(1.7) N.D N.D N.D
Heptanoic acid 1.0(1.6) 1.8(3.6) N.D N.D 1.3(2.1) 1.2(2.5) 1.2(2.6) N.D

“Incubated for 16 days. "The values are expressed as mg of the volatile organic acid per 100 ml. <The values
in parenthesis indicate the percent of a volatile organic actd to the total volatile organic acids. ‘Not detected.
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