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A survey on processing procedure of “shimotsukare”
a traditional local dish in Tochigi Prefecture

Kenji ABE and Kenji Suzuki

Résumé

“Shimotsukare” is one of the traditional delicious dishes which have long been known in
Tochigi Prefecture. It is usually processed just on the day of “hatsu-uma” or the first “Horse
Day” of the luner calender. A brief processing procedure follows : Lightly salted salmon heads and
roughly grated radish and carrot are mixed, and then boiled for several hours, and to the mixture
are added roasted soybeans, fried soybean curd and seasonings, and then hoiled for one hour.
The resulting mixture is added “sake” lees, boiled for ten minutes, and then served after being
cooled.

The “shimotsukare” dish had been made and enjoyed at almost every home in this region
until about twenty years ago. This tradition tended to fade away since then, but some commercial
products have replaced it.

The above situation aroused as to survey extensively the processing procedures of “shimotsu-
kare”, as well as the legends concerned. More than fifty specimens of it, home made or commer-
cially precessed, were obtained at a number of places in the prefecture, and analyzed for chemical
composition.

Results of the survey showed that their processing procedures do not differ so largely from
each other. Some new information of “shimotsukare” was excavated.

General chemical composition in percent of the specimens was | Sodium chloride 0.63-2. 26,
total nitrogen 0.47-1.37, moisture 62. 1-86. 3, reducing sugar 1.70-4.51, total sugar 2.81-7.06,
alcohol 0.02-0.08, crude fat 0.42-7.51. All those specimens were slightly acidic, and their pH
value ranged from 4.90 to 6.15.

Free amino acids were dominant in aspartic acid (0.9-94.5mg/100g), glutamic acid (2.9-
950. 9mg/100g), glycine (0.4-111.0mg/100g), alanine (2.2-72.0mg/100g).
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lightly salted salmon heads

—~—-s5lightly soaking

and roughly crush
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radish and carrot

roughly grated

by "onioroshi"

mixture

I

boiled for several hours

——roasted soybeans
—fried soybean curd

-——seasonings

boiled for one hour

-—""sake'" lees

boiled for ten minutes

cooled

Shimotsukare

Fig. 1
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10 : Shiobara
11 : Nishinasuno

12 : Bato
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14 : Mibu

15 : Kaminokawa
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17 : Ninomiya
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19 : Nogi

20 : Nishikata

Map of the Tochigi Prefecture
and sampling area.
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Table 1.

Analyses of general components
ys g p

and free amino acid composition in

commercial “shimotsukare'

I II

Sodium chloride (%) 1.16 1.02
Total nitrogen (%) 0.41 0.44
Moisture (%) 84.6 83.2
pH 5.69 5.40
Aspartic acid (mg%) 14.1 30.7
Threonine 18.9 24.0
Serine 13.9 20.9
Glutamic acid 65.5 841.6
Proline - -

Glycine 10.3 29.1
Alanine 25.2 99.0
Valine 11.2 16.4
Methionine 1.4 +

Isoleucine 6.0 11,0
Leucine 9.0 12.5
Tyrosine 20,2 +

Phenylalanine 5.9 33.8
Histidine 3.9 1.0
Lysine 7.1 16.9
Arginine 9.6 17.8

RHiehs - tedt, Tz X 5—E 0 bR,
£EEFITA L BORIOEN0.12%, B & CORDEMN
0.06% &—ISD BT EED bhvich D oFEImc T L
B EDETSB BRI o, KOO WTHEEDO S
13 EEV 2 A RS bhicn, B THniETh
7.

BT 2 BRI ThABESTECERRL, A, B
BIOCIIZEAYDT § /BB EL LY RL
. TAASFE VENTBERC AT A HEN RS bR
fo. A IVEE YU ryRBIVT S=vRBOVLTIL

L LA COFHRE R R L.

A, B, CxhZho@Rr @ 7rAa—-1tRX
CSHLIBRA DT oW LickEiR%y Table 8. iR Liz.
ST X OB BRI EEWER R L.
Fie, BT LR EEC XI5 ENRED bRk,

WEEBE WEE v b O BHRRE o FEHEY
Table 9. R L. ABIOCOEEI LTID0ER,
ok & BEREYE L, REBES JOHBEHE TR
DEOLIZ EBHETH » .



Table 2. Analyses of general components and free amino acid composition in home-made ''shimotsukdre'
Sample No. 1-1 1-2 2-1 3-1 3-2 4-1 4-2 4-3 4-4 4-5 5-1 6-1
Sodium chloride. (%) 1.04 0.88 1.41 1.03 1.35 1.46 1.46 1.80 1.46 1.13 0.88 1.77
Total nitrogen (%) 0.53 0.54 0.97 0.74 0.81 1.37 0.81 0.77 1.01 1.06 0.84 0.72
Moisture (%) 85.3 85.4 84.5 85.5 80.6 78.1 82.3 81.4 82.7 83.2 80.3 83.0
pH 5.75 5.38 5.60 5.81 5.40 5.65 5.90 5.65 5.70 5.80 5.32 5.90
Aspartic acid (mg%)  18.6 2.2 0.9 1.6 6.2 3.2 2.7 4.5 7.1 7.5 3.8 94.5
Threonine 15.8 5.4 11.0 + 8.5 + 4.6 2.8 8.0 7.5 + +
Serine + 5.7 7.5 3.4 5.0 3.4 3.4 4.5 4.9 5.2 4.1 +
Glutamic acid 950.9 10.0 27.9 5.3 21.7 9.0 8.0 14.9 37.7 23.8 6.0 96.4
Proline + 7.6 11.9 6.3 9.5 3.7 2.6 3.3 7.9 5.1 2.1 +
Glycine + 2.0 0.9 1.8 2.6 1.6 1.3 0.4 8.5 3.7 3.1 111.0
Alanine 20.7 8.4 12.0 8.6 10.4 5.7 4.6 6.9 8.3 9.4 5.8 41.9
Valine 11.2 5.3 8.1 4.6 3.9 3.6 3.5 2.7 5.9 40.5 3.4 30.4
Methionine + 1.4 1.1 1.2 0.8 0.9 0.7 1.1 1.1 1.0 0.4 +
Isoleucine + 4.9 6.0 2.5 3.8 2.4 3.1 3.3 6.0 4.6 1.8 23.9
Leucine * 4.8 5.9 3.0 4.1 3.3 3.1 4.6 5.6 5.3 1.2 21.7
Tyrosine 38.3 1.8 2.0 0.9 8.2 3.1 2.7 4.7 7.9 7.9 1.5 ’35.8
Phenylalanine * 5.3 8.0 4.9 3.3 3.5 3.6 3.1 5.3 3.7 1.7 182.7
Histidine * 2.2 12.5 5.3 3.1 - 1.8 2.7 4.3 2.2 2.0 13.7
Lysine + 2.2 8.6 3.6 3.6 - Z.3 4.3 4.1 3.8 1.7 21.1
Arginine + 6.8 + + 8.5 7.7 9.0 7.4 9.3 5.0 7.1 45.1

Ge



Table 3. Continued
Sample No. 6-2 6-3 6-4 6-5 6-6 6-7 6-8 6-9 7-1 7-2 7-3 8-1
Sodium chloride (%) 1.08 1.14 1.10 1.02 0.84 0.99 0.63 0.85 1.70 1.20 1.77 1.42
Total nitrogen (%) 0.64 0.90 0.99 0.81 0.89 0.72 0.73 0.64 0.65 1.22 0.85 0.87
Moisture (%) 81.3 73.0 75.5 77.0 77.5 83.3 84.0 85.8 81.4 78.8 78.8 62.1
pH 5.65 5.69 5.69 5.61 5.51 5.19 5.40 4,97 5.10 5.00 4,90 5.74
Aspartic acid (mg%) 27.1 26.9 24.6 21.4 47.8 19.2 6.4 8.5 4.5 4.0 5.4 51.9
Threonine 24.8 21.2 + + + 9.2 10.8 12.3 6.5 4.1 5.7 45.2
Serine 20.1 20.9 19.5 15.2 33.0 7.0 5.6 8.9 5.2 3.9 5.4 37.0
Glutamic acid 252.8 230.5 133.% 76.4 89.3 16.4 16.5 18.3 6.2 24.0 21.2  140.2
Proline + + + + + 5.8 3.4 6.9 2.9 3.7 4.4 +
Glycine * 12.5 + + 15.9 3.2 2.3 3.6 4.3 1.8 2.6 23.3
Alanine 21.8 32.2 25.2 22.8 44,2 9.8 6.7 12.0 2.2 6.1 7.9 72.0
Valine 13,1 21.3 19.8 15.4 31.8 7.2 3.7 6.9 3.7 3.6 4.9 21.8
Methionine + + + + 8.2 1.2 1.5 1.9 0.8 6.8 1.3 +
Isoleucine + 18.8 + 14.0 20.5 5.6 3.2 6.5 2.6 2.6 3.6 22.5
Leucine 20.2 25.7 16.2 12.6 30.2 5.8 3.8 7.4 3.1 3.0 4.8 29.6
Tyrosine 42.5 29.7 37.4 30.1 49.0 3.0 2.3 3.4 1.6 2.2 2.5 35.1
Phenylalanine + 21.4 + + 22.8 6.6 4.3 8.5 2.8 1.7 4.4 23.3
Histidine 18.7 17.5 13.4 7.7 14.5 3.6 2.0 3.7 2.6 1.3 2.5 19.1
Lysine 18.7 19.1 12.8 13.4 24.2 4.4 2.3 4.4 2.4 1.5 4.2 30.9
Arginine 29.3 33.6  28.1 38.2 59.9 9.2 5.5 11.9 3.4 8.8 7.2 41.5
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Table 4. Continued
Sample No. 8-2 8-3 8-4 8-5 8-6 9-1 10-1 10-2 10-3 10-4 10-5 11-1
Sodium chloride (%) 1.20 1.25 1.15 1.33 1.63 0.70 1.19 1.42 1.37 0.88 1.10 0.90
Total nitrogen (%) 0.66 0.62 0.77 0.71 0.82 0.50 0.98 0.89 0.97 0.69 1.01 0.98
Moisture (%) 83.8 80.0 80.1 84,5 78.7 87.2 81.8 80.3 81.2 86.3 80.4 78.7
pH 5.69 5.69 5.66 4.90 5.29 5.35 5.80 5.90 5.75 5.20 5.75 5.77
Aspartic acid (mg%) 28.2 24,4 234 4.4 1.7 4.2 3.7 2.9 3.0 1.8 3.9 2.3
Threonine 38.1 + 34.9 5.3 3.3 4.6 3.9 3.7 2.6 4.0 4.5 4.0
Serine 22.8 + 23.1 3.8 3.3 4.3 3.4 2.4 3.4 3.8 3.2 3.0
Glutamic acid 47.2  123.8  399.2 7.5 5.8 .1 15.1 5.1 6.2 2.9 12.2 11.1
Proline + + + 2.7 2.4 5.7 1.9 1.8 2.4 0.8 2.9 4.6
Glycine + + + 0.9 1.9 1.1 0.7 1.5 1.2 2.0 1.7 1.5
Alanine 34.3 27.1 25.5 3.1 4.5 3.5 4.5 3.8 5.4 6.4 4.8 5.8
Valine 18.9 19.2 18.4 4.9 3.1 4.5 3.5 2.8 5.2 4.1 2.6 3.4
Mezthionine + + + 0.5 1.1 4.7 0.3 0.8 0.7 1.5 0. 0.5
Isoleucine + + + 3.6 2.7 3.0 2.5 1.8 3.3 3.9 2.6 1.7
Leucine 15.3 15.3 + 2.1 3.9 1.9 1.1 2.5 7 5.4 3.9 2.3
Tyrosine 32.8 39.5 42.6 2.2 2.5 1.5 4.9 4.7 6.4 1.6 3.7 +
Phenylalanine + + + 4.2 3.3 2.0 2.3 2.7 5.2 4.5 2.8 2.4
Histidine + + + 1.8 1.7 2.1 1.3 0.9 2.2 1. 0.2 1.1
Lysine 13.6 14.7 + 4.9 2.2 1.8 1.2 2.8 1.8 1.7 2.9 2.0
Arginine 26.9 + 35.9 6.7 6.2 14.2 6.1 3.8 9.1 4.0 5.5 3.4
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Table S. Continued
Sample No. 12-1 13-1 14-1 15-1 16-1 17-1 18-1 19-1 20-1 20-2 20-3 20-4
Sodium chloride (%) 2.12 2.04 0.83 1.50 2.26 1.44 1.44 0.80 1.51 1.68 0.83 0.99
Total nitrogen (%) 0.53 0.83 0.73 1.31 0.50 0.54 0.71 0.93 0.94 0.70 0.78 0.47
Moisture (%) 69.4 80.9 75.5 74.9 84.7 83.8 82.1 81.1 74.4 82.5 88.7 81.4
pH 6.15 5.20 5.30 5.48 4.92 5.06 5.00 5.40 5.74 5.50 5.70 5.80
Aspartic acid (mg%) 42.3 3.7 6.7 6.4 7.8 4.9 5.3 1.7 29.1 44.6 34.2 37.8
Threonine + 4.9 6.0 7.7 + 3.4 5.4 12.0 + 28.1 +
Serine 25.1 4.2 5.1 4.4 7.4 4.5 5.8 8.7 28.2 35.1 24.5 20.5
Glutamic acid 323.2 11.2 7.1 12.6 17.4 11.4 9.4 19.8 80.6 106.2 47.8 68.1
Proline + 3.2 5.2 3.3 6.0 2.0 2.9 9.6 20.8 25.8 + 16.7
Glycine 11.8 1.3 3.1 2.6 2.8 2.2 1.3 4.7 10.0 17.3 10.5 12.2
Alanine 17.6 7.4 7.0 6.2 9.1 8.0 8.7 11.9 42.2 50.8 35.0 37.2
Valine - 3.7 5.4 4.8 6.7 4.2 3.8 9.0 27.0 37.2 25.1 29.5
Methionine + 0.5 1.4 1.1 1.5 1.0 0.9 2.0 5.7 8.0 + 5.7
Isoleucine 15.7 2.6 3.9 3.5 5.1 2.9 2.7 6.5 17.7 27.0 17.0 20.1
Leucine 19.4 1.7 4.7 4.5 5.9 3.1 3.4 8.3 21.4 29.9 19.8 22.7
Tyrosine 73.7 1.8 3.7 2.1 2.6 3.1 1.9 4.4 40.9 50.7 37.3 36.0
Phenylalanine 14.3 2.9 5.0 3.9 5.3 4.1 3.9 8.3 19.3 22.9 15.7 14.3
Histidine 14.4 1.8 2.7 3.5 3.3 4.8 2.1 3.7 9.3 17.0 12.7 13.2
Lysine 20.7 2.3 3.5 4.1 4.5 3.7 2.4 6.2 15.5 24.7 16.3 18.4
Arginine 37.7 5.6 8.0 6.3 13.5 9.5 6.5 8.2 31.2 32.7 40.8 40.6
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Table O, Analyses of reducing and total sugars, alcohol,
and crude fat in home-made "shimotsukare" (%)
Sample No. Reducéx&garl”otal Alcohol Crude fat

1-1 3.06 4.78 0.06 0.76
6-1 3.70 4.53 0.03 0.64
6-2 3.36 7.51 0.03 2.71
6-3 1.70 5.91 0.04 1.27
6-4 2.47 5.66 0.03 6.62
6-5 2.44 5.25 0.02 5.69
6-6 1.94 5.95 0.05 1.16
§-1 3.02 5.25 0.06 1.37
8-2 3.10 5.03 0.04 0.99
8-3 2.84 3.56 0.04 1.36
8-4 4.51 7.06 0.02 0.42
12-1 4,29 4,84 + 7.51
20-1 3.70 4,33 0.03 1.51
20-2 2.89 4,38 0.03 0.71
20-3 2.34 2.81 0.03 0.83
20-4 3.71 5.24 0.03 1.52
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Table 7. Analyses of general components and
free amino acid composition in

Laboratory-made "shimotsukare”

Saple No. A B C

Sodium chloride (%) 2.37 1.54 1.41
Total nitrogen (%) 0.94 0.82 0.76
Moisture (%) 75.5 76.4 79.5
pH 5.65 5.78 5.76
Aspartic acid (mg%) 4.6 5.8 6.8
Threonine 5.0 5.3 5.7
Serine 3.5 3.8 4.1
Glutamic acid 7.9 7.8 8.3
Proline 2.5 2.0 3.5
Glycine 2.4 2.3 2.5
Alanine 5.0 5.2 5.4
Valine 4.0 3.9 4.3
Methionine 2.7 2.1 2.2
Isoleucine 3.1 2.9 3.4
Leucine 4.6 4.6 5.0
Tyrosine 3.0 2.7 3.0
Phenylalanine 4.0 4.1 4.8
Histidine 0.2 1.5 1.7
Lysine 3.4 3.6 3.5
Arginine 3.3 3.6 3.4

Table 8. Analyses of reducing and total sugars

alcohol, and crude fat in laboratory-made

"shimotsukare
sample No. A B C
Reducing sugar (%) 4.02 4.43 4,87
Total sugar (%) 4.04 5.21 5.43
Alcohol (%) 0.05 0.05 0.04

Crude fat (%) 3.66 2.92 1.93




Table 9.
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Analyses of acidity in

laboratory-made "shimotsukare"

Sample No. A B C

Acidity I (ml) 3.12 8.15 8.65
Acidity II 13.71 12.50 16.12
Total acidity 16.83 20.65 24.77
Organic acids .oy 197 124 149

(Acetic acid)
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