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Bacterial Contamination, Salt Contents, Water Activity and
Free Amino Acids Composition of “Izushi” and “Kirikomi”
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Bacterial contamination, the amounts of sodium, potassium, and salt, water activity and the free
amino acids composition of “Izushi” and “Kirikomi” were examined. The results were as follows:

1. Bacterial counts isolated from “Izushi and Kirikomi” were 10°~10%/g. The detected ratio of
coliform organisms, E. coli and Staphylococcus aureus of “Izushi” and “Kirikomi” were 5.6%, 0% and
09, respectively.

2. The averages of contents of salt and potassium, and water activity of “Izushi” and “Kirikomi”
were 2.7%, 84.6mg/100g and 0.93, and 6.7%, 88.9mg/100g, 0.89, respectively.

3. The total amounts of free amino acids of “Izushi” and “Kirikomi” were 108. 9mg/100g~809.3
mg/100g, and 374.6mg/100g~1, 118mg/100g, respectively. The major free amino acids of “Izushi”
were glutamic acid, glycine, anserine and leucine, and the major free amino acids of “Kirikomi” were
glutamic acid, alanine and anserine. The contents of glutamic acid were 3.5%~37.5%, and 18.6%
~77.6% of total free amino acids, respectively.
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Table 1. Bacterial contamination of “Izushi” and “Kirikomi”

Item

Min. Max. Mean+S. D.*

Tzushi (n=13)
Bacteria count (log./g)
Lactic acid bacteria (log./g)

Psychrotrophic bacteria (log./g)

Anaerobic bacteria (log./g)

Coliform organisms
Escherichia coli
Staphylococcus aureus

’ Kirikomi (n=5)
Bacteria count (log./g)
Lactic acid bacteria (log./g)

Psychrotrophic bacteria (log./g)

Anaerobic bacteria (log./g)

Coliform organisms
Escherichia coli
Staphylococcus aureus

2.88 8.04 5.45+1.20
<1l.47 6.00 3.74+1.86
<1.47 4.42 1.76+1.51 \
<1.47 4.38 1.6241.20

Detective ratio (%)
7.7
0
0

4.34 7.48 5.97+1.13
<1.47 4.79 2.65+£1.56

1.00 3.04 2.29+0.71
<1.47 1.70  0.54+0.70

Detective ratio (%)
0
0
0

*1 Standard deviation
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Table 2. Content of sodium, potassium and salt, Na/K ratio and
water activity of “Izushi” and “Kirikomi”
Item ~ Min. Max. Mean+S. D.*

Izushi (n=13)

Sodium content (mg/100g) 550 1,775 1,039+ 315

Potassium content (mg/100g) 13 158 84.6+ 43.4

Salt content (%) 1.4 4.5 2.7+ 0.9

Na/K ratio 5.2 86.5 20.3+ 21.1

Water activity 0.898 0.950 0.930£0.010
Kirikomi (n=5)

Sodium content (mg/100g) 2,050 3,200 2,625+ 365

Potassium content (mg/100g) 26 148 88.9+ 40.0

Salt content (%) 5.3 8.1 6.7 0.9

Na/K ratio 14.1 123.1 45.4+ 39.6

Water activity 0.882 0.913 0.890+0.010
*1 Standard deviation
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Table 3. Free amino acids composition of “Izushi”

Amino Sample number

200" No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.14 No.15 No.16 No.17 No.1g ean > D
p-ser*! 291 1.6 1.2 0.7 2.1 1.3 1.4 11.1 42 6.7 — 151 87 4.3% 45
Tau 93.4 18.3 8.8 16.2 9.6 10.0 11.3 11.0 12.4 98.1 41.7 8.9 8.7 21.4+ 23.8
Asp " 39 6.7 52 9.2 5.0 10.4 50 9.5 163 3.7 191 9.2 6.6 8.4t 4.5
Thr 63 53 24 9.9 3.3 9.3 6.1 9.1 12.3 35 147 95 54 7.5+ 3.5
Ser 48 3.9 2.1 89 3.0 9.1 6.2 95 1.4 1.1 125 8.9 6.8 6.8 3.5
AspNH® 91 — — — — — — 184 200 — — — 173 5.0+ 7.8
Glu 12.2 14.5 42.1 75.4 27.6 27.3 37.9 19.9 76.5 33.7 303.3 133.0 8.2 62.4% 77.1
Sar*® 1.4 1.4 — 35 — 27 11 24 178 — 89 1.1 — 2.3+ 2.8
a-AAA* 35 38 2.1 7.4 1.0 6.1 20 59 93 1.9 105 '35 06 4.4+ 3.1.
Pro 3.4 4.1 3.0 45 3.9 53 4.8 .10.2 6.8 9.8 9.0 3.2 49 5.6% 2.4
Gly 65 5.0 4.6 8.8 3.2 6.0 6.0 81 158 273.5 12.1 53 4.8 27.7£ 710
Ala 9.8 11.3 7.4 14.9 6.7 19.6 12.6 21.7 21.4 33.2 268 12.6 13.0 16.2+ 7.5
Cit*s - — — — 25 48 24 — — - — — — 0.8+ 1.5
«-ABA* . 52 3.0 2.2 53 — — 1.8 39 37 08 43 13 1.4 25% 18
Cys 48 3.1 — 43 — — = - 8.5 — 9.7 5.9 2.4 3.0+ 3.3
Val 59 6.0 5.1 8.2 4.1 11.2 5.2 106 13.8 3.5 161 7.6 7.0 8.0% 3.7
Met 74 7.5 4.6 12.1 4.5 11.1 8.4 12.3 165 1.9 14.8 13.8 55 9.3% 4.3
Cysthi*” — — 46 — 2.4 — 43 ~— 9.2 1.0 9.3 4.8 2.2 '2.9% 3.2
Ilu 96 7.7 6.8 13.9 5.4 12.2 6.6 13.2 16.3 0.6 21.1 11.3 5.7 10.0+ 5.2
Leu 15.9 22.3 14.6 32.9 13.6 30.8 18.1 32.2 49.0 = 1.2 46.0 33.6 13.9 24.9% 13.3
Tyr 89 9.1 7.3 14.8 5.7 12.4 8.7 15.0 19.0 — 156 13.2 - 6.2 10.4% 5.0
Phe 8.6 12.1 10.2 16.8 7.1 18.3 13.5 20.7 24.2 0.6 21.6 16.4 85 13.7 6.5
B-Ala*® - — — — — 44 73 65 141 06 — 102 2.6 3.5% 4.5
B-AiBA* 2.8 2.4 2.7 56 0.8 20 33 27 52 — 2.6 2.8 — 2.5+ 1.6
»-ABA*® 15 1.1 1.1 1.3 0.6 1.1 1.0 49 3.6 2.8 48 29 2.6 41f 6.7
EA _ = == = 0.9 — 05 33 0.3 09 1.0 16 0.7+ 0.9
Orn*" 1.0 09 06 08 — 05 0.3 05 22 5.8 35 1.8 0.7 55+ 154
Lys 74 19.2 11.0 22.6 9.3 31.0 12.9 28.3 17.6 1.1 31.4 151 11.2 16.8+ 9.0
1MeHis*? — — - - — — = - 1.5 — — — 1.1  0.2% 0.5
His 86 13.4 4.7 44.7 24.4 7.8 59 6.4 13.4 — 1229 25 6.1 20.1%+ 31.8
3MeHis*™® 82 — — — — — - = 3.6 — 3.9 1.3 — 1.3+ 2.4
Ans* 13.6 6.3 5.0 12.1 6.5 8.0 92.1 67.5 — - = —  59.4 27.0% 34.3
Car*® 3.4 1.4 1.5 4.1 2.8 2.3 2.2 4.0 32 — 6.1 2.2 — 2.6+ 1.6
Arg 48 7.7 4.5 146 6.1 17.4 7.8 20.4 12.3 1.0 16.1 14.2 9.0 10.5% 5.6
Total

108.9 199.7 165.4 369.0 161.2 363.3 296.2 386.4 454.4 563.7 809.3 372.2 232.1 344.8%183.3

Sample number : 13
# phosphoserine, ** asparagine, ** sarcosine, ** ¢-amino adipic acid, *° citrulline, *® @-amino butyric
acid, * cystathionine, **® B-alanine, ** f-amino iso butyric acid, *10 o amino butyric acid, *'! ornithine,
*12 |_metylhistidine, *** 3-metylhistidine, *'* anserine, *15 carnosine
TYUFEROWEET 3 /AN I NI T I B ANThEL S o, &RIcRe L, TAF 1Y
A B 1 108.9mg/100g~809.3mg/100g TF-#) 344.8 B, )y, ufiyy, Trel) > B B AR

mg/100mg Th - 72, BRI TR D L0 - 72EH,T 2
JERFHE L L, No.3, 4, 5 14, 16 R 1775
IVBRTHERET I BRRED 16.8%~37.5% % L
Twiz, %72, No.6, 7, 837> k) »»E&d %<,

FNEN, 24.2%, 31.1% B LU 17.5% TH -7z, B

Iz, No.1lx %) ¥#5 No.2ikn4 > No.15
7Y v, ZL T No. 1813 3 A F NV RF Y v oF

b o7z,

N ABDHEDL VT L L ARLIERET & B2
Hanis, ZOEIit 374.6mg/100g~1,118.0mg/
100g T, ¥ 814.4mg/100g ThY, T LOFEHE
D236 B TH-7, No.ll ZBREVTFNL L
v I EAREL £, BT I BRBED29.6%~
77.6% F Tz, &R RS &, 75 I VR,
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Table 4. Free amino acids composition of “Kirikomi”

(mg/100g)
in Sample number

2 No.9 No.10 No.1l No.12 No.13 ean#S.D.
p-ser*! 17.9 1.0 1.3 18.1 40.1 15.8+ 14.5
Tau 46.8 14.5 14.2 36.1 74.6 - 37.2+ 225
Asp 11.9 9.5 1.5 12.8 14.9 10.1+ 4.7
Thr 6.7 4.7 2.0 3.2 9.1 5.1+ 2.5
Ser 9.4 7.4 2.3 4.0 10.7 6.7+ 3.2
Glu 836.0 137.4  69.6 708.1 724.9 495.1+323.6
Sar 3.7 — — — — 0.7+ 1.5
a-AAA*® — 2.1 — 5.7 7.4 3.0 3.0
Pro 6.5 8.3 4.0 10.4 9.4 7.7+ 2.3
Gly 4.4 104.1 3.6 6.1 6.8 25.0+ 39.6
Ala 17.5  43.4 162.6 25.4 18.9 53.6+ 55.3
Cit — - — — 4.4 0.9+ 1.8
. Cys — — — 3.3 - 0.7+ 1.3
Val 8.8 8.3 4.6 11.3 10.6 8.7+ 2.4
Met 8.6 10.1 1.5 10.3 11.4 8.4+ 3.5
Ilu 7.1 7.5 1.6 8.1 8.9 6.4t 2.6
Leu 19.4 21.6 3.3 19.0 21.8 17.0+ 6.9
Tyr 8.7 10.3 2.4 10.7 10.4 8.5+ 3.1
Phe 9.6 10.6 2.3 9.9 10.7 8.6 3.2
B-Ala*® — 2.9 1.4 1.0 2.5 1.6 1.0
B-AiBA** 0.5 1.4 — 1.4 0.9 0.8+ 0.5
7-ABA* 2.4 2.0 — 2.4 2.1 1.7+ 0.9
EA*¢ 1.5 1.3 — 2.3 1.7 1.3+ 0.8
Orn*” 1.2 0.7 — 1.1 0.7 0.8+ 0.4
His 3.3 7.3 2.2 6.2 6.0 5.0+ 1.9
Lys 274 28.0 2.9 33.8 34.1 25.2+ 11.5
Ans*® 3.3 4.0 89.6 75.9 58.2 46.2+ 36.1
Arg 15.2 15.6 1.7 11.5 16.8 12.2+ 5.5
Total 1,078.0 464.0 374.6 1,037.2 1,118.0 814.4+324.8

*! phosphoserine, ** ¢-amino adipic acid, ** B-alanine, ** f-amino
iso butyric acid, ** y-amino butyric acid, ** ethanol amine, * orni-

thine, *® anserine
TT7=v, T )% -7z,

B, WFLTEINAS I VBE ) S ups, 4
RABTIET NG I B, ZNZFIBREKIC k- Tix%
ISR N, BT S BRENSEIC L BB
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B 72 DITEINE N7 FRBHC KT 2 b o) & He =
niz,

LLEDE%R = > o IUHET® & gt 2 &, w3
LOBEET I /B EIZ = > 0 IIMGEIT 2 TE Y,
YN IAAIL EE - 7255, #0FRERT S 2 EBY |32
WEIVER, TS=, ufiry, YTk D,
ERORAEE S L O c LB, BEY SN
oSBT L OWERET = BRI OWTRETL, THIRS,
&i%b‘zb"?ﬁﬁa\bli’éﬁtf\ﬂﬁ‘mf:&bbc, T DRI F

(35)

¥71,430mg/100g T, AEIF 10 HDO S D L ) A 7e s
e, B, RSOELMERIZIT I=>, vl
7 NN THFEIRELTWE, WL EEYALDHE
BET I VEBIREI, oY BN Lo 148 L
U2/3BEDLH5T2h%, vl hBn izl
HORED LTz, T2, 4 HOWEDEHET 3 ) BBE
13747 3,130.8mg/100g TH D, WTFLB LU A
AFENEN V0B LU L/3ETH-7,

L O

LB LU ) AADMBEEL, SEEES L
BERET 2 7 BRI D TRET L, KOA1 R 3 187,
L. LB LU AADERHO N T LEL
TNZN, 5.45/g BLU5.97/g TH > 12, 2tk KIE
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