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On Utilization of Sake Lees
Hiromitsu Osada, Yukako Kutsuki and Jiro Kawaguchi

The amounts of components of sake lees and changes in the amounts of components of red
salmon. cuttlefish and “sasami” cured in sake lees as well as the quality of these canned foods
were investigated by chemical methods and sensory evaluation.

The amounts of components of sake lees differed according to the manufacturer. The protein
and carbohydrate contents were 10.7-13.9% and 28.5-32.0 %, respectively. The fat content
was essentially nil. The contents of free amino acids. succinic acid, glucose, ethanol and nucleic
acids were 1.90-2.46%. 23-32mg/100g, 13-17%, 6.7-8.0%. and 189-418mg/100g, respec-
tively.

The amounts of components in red salmon cured in sake lees increased with the curing time,
and the results of sensory evaluation tests showed the highest score for a curing period of 7
days. The amounts of components in cuttlefish and “Sasami” increased until 4 days of curing
time, and sensory evaluation tests showed the highest score for a curing period of 4 days.

The results of sensory evaluation such as flavor. taste and texture of the every canned food
were very high with exception of color.

Key words : sake lees components, red salmon, cuttlefish, “sasami”, canned foods, sensory
exaluation.
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Table 1. Approximate composition of sake lees.

(%)
. Sake lees

Approximate

compasition A 8 C
Moisture 56.2 56.9 57.3
Fat Trace  Trace  Trace
Prortein 13.8 10.7 13.9
Carbohydrate 29.7 32.0 28.5
Ash 0.3 0.4 0.3

Table 2. Free amino acid contents in sake lees,

(mg/100 g )
Sake lees
Amino acids
A B C

Lysine 232.1 150.5 127.3
Histidine 67.3 52.3 32.9
Arginine 393.2  121.0 184.9
Taurine Trace 6.9 1.2
Aspartic acid 296.1 226.3 135.6
Threonine 19.8 117.0 155.6
Serine 201.9 109.9° 114.3
Glutamic acid 371.0 300.4 162.5
Proline 120.9 89.3 63.5
Glycine 130.9 106.2 59.6
Alanine 271.2  219.2 144.8
Cystine 71.5 54.3 39.9
Valine 203.7 138.0 115.4
Methionine 78.5 41.7 47.0
Isoleucine 158.2 111.9 86.1
Leucine 348.1 174.5 185.6
Tyrosine 235.3 99.9 124.4
Phenylalanine 253.9 99.6 121.6

Total 3454.6 2218.9 1902.2
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Table 3. Qrganic acid. nucleic acid, glucose

and ethanol contenis in sake lees.

Sake lees
A B C

Organic acids (mg/100 g )

e -Ketoglutarie acid 84.8 114.7 129.2
Citric acid 14.8 24.3 18.9
Malic acid 13.8 30.5 23.3
Succinic acid 29.0 23.1 32.2
Lactic acid 38.1 208.2 112.5
Acetic acid 8.8 17.8 9.6
Nucleic acids (mg/100 g )

Inosine monophosphate Trace Trace Trace
Guanine monophosphate Trace Trace Trace
Inosine 16.7 24.5 36.8
Guanine 1.9 3.3 6.0
Guanosine 0.5 2.6 10.0
Glucose (%) 12.5 14.0 16.8
Ethanol (%) 8.0 6.9 6.7
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Table 4. Changes in component contenis and sensory evaluation of
red salmon cured in sake lees.

Storage period (Day)

0 2 3 4 7
Moisture (%) 64.2 60.9 58.2 57.9 55.4
Salt (%) 0.1 1.4 1.3 1.3 1.4
Etahnol (%) Trace 1.5 2.7 2.4 2.4
pH 6.22 6.09 6.05 6.11 5.92
Ammonia {mg/100g) 8.9 11.7 11.5 11.3 11.6
Glucose (mg/100g) 0.2 2.9 4.4 4.5 6.3
Succinic acid (mg/100g) 12.4 14.9 15.3 13.8 19.8
Inosine monophosphate (mg/10g) 0.9 2.2 3.7 3.6 4.4
Free amino acid (mg/100g) 318 840 948 877 1053
Sensory evaluation” — 3.0 3.0 3.8 4.6
* Sensory evaluation was performed using a 0 to 5 point scale by five
panel members.
Table 5. Changes in component contents and sensory evaluation of cuttlefish
cured in sake lees.
Storage period (Day)
0 2 3 4 7
Moisture (%) 84.9 76.0 77.3 75.5 76.4
Salt (%) 2.6 2.7 2.5 2.4 2.6
Etahnol (%) Trace 1.8 1.7 2.0 1.9
pH 6.60 6.17 6.19 6.17 6.04
Ammonia (mg/100g) 3.8 10.6 11.4 12.4 11.2
Glucose (mg/100g) 0.2 5.7 6.8 6.8 7.9
Suceinic acid (mg/100g) 4.1 13.7 18.8 19.0 19.5
Inosine monophosphate (mg/100g}  Trace 0.2 0.4 1.2 0.3
Free amino acid (mg/100g ) 1136 1839 1810 2031 2027
Sensory evaluation * - 3.0 3.4 5.0 4.6

* Sensory evaluation was performed using a 0 1o 5 point scale by five panel members.
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Table 6. Changes in component contents and sensory evaluation of “sasami’
cured in sake lees.

Storage period (Day)

0 2 3 4 7
Moisture (%) 75.1 66.3 66.4 65.8 64.6
Salt (%) 0.1 1.6 1.3 1.2 1.5
Etahnol (%) Trace 3.3 3.3 3.2 2.9
pH 6.05 5.85 5.80 5.75 5.86
Ammonia (mg/l00g)  13.6 20.2 21.9 28.2 23.8
Glucose (mg/100g) 0.1 4.8 4.9 5.8 9.2
Succinic acid (mg/100g ) 5.6 16.3 23.2 23.9 27.3
Inosine monophosphate {mg/100g) 0.2 11.9 12.2 14.7 9.2
Free amino acid (mg/100g ) 457 1067 1954 2044 1746
Sensory evaluation™ - 3.0 3.4 5.0 4.0

* Sensory evaluation was performed using a 0 to 5 point scale by five panel
members.
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Table 7. Processed component and sensory evaluation of canned red salmon,
cuttlefish and “sasami” *.

Canned foods

Red salmon® Cuttlefish® "Sasami *

Processed component*

Solid (g) 76 60 74

Liquid (g) 5 18 9
Sensory evaluation*®

Fiavor 5.0 5.0 5.0

Taste 4.6 5.0 5.0

Color 2.0 3.0 2.0

Texture 4.0 5.0 4.0

* Salmon, cuttlefish and “sasami” were cured in sake lees for 7, 4 and
4 days, respectively.

** Sensory evaluation was performed using a 0 to 5 point scale
by five panel members.
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