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Food Hygiene on the Low Salt Content of Squid Shiokara

Keiichi Orsar*, Shigemi Oxa*, Atsushi Iipa*,
Ichiro Komatsu*, Mikio Nigei**
and Kyozo Korzumr***

Abstract

1. Analysis of the salt content of squid shiokara in the Hakodate area. Salt content
of 335 samples of “shiokara” (a salted squid product) from 1974-1986 was analyzed. All the
samples were from Hakodate area. The results are shown in Table 1. The determined
values were divided into seven groups of every two years, except the values from 1974.
Histograms for each of the seven groups’ determined values are shown in Fig.1. Each
histogram bipeaks at a salt content of 7.5~6.5%, and 12~10.5%,. Mean values are gradually
lowering from 12.5%, to 7.2%, In the Hakodate area, it seems that consumers like low salt
shiokara for two reasons; health and preference for the low salt taste of squid shiokara.

2. Salt intake by eating of squid shiokara. Consumers in the Hakodate area assume
that they can lower their salt intake by eating low salt squid shiokara, but there is no
experimental proof, so the following test was designed. Thirteen panelists ate two kinds of
shiokara (14.45%, and 6.57%, salt) with boiled rice adlibitum (Table 3). The taken amount
was determined (Table 4) ; the salt content of the eaten portion was calculated (Tables 5 and
6) with testing results of difference between two means ; salt per 100 g boiled rice (Table 7) ;
salt per 50 kg of body weight (Table 8) with the results of test of difference between two:
means. The testing results are also shown schematically in Figs. 2, 3 and 4. From these
results, no difference are shown between the amount of taking salt from low and high salt
content squid shiokara.

3. Bacteriological observation of the low salt content of shiokara. Viable counts of
low and high salt content of shiokara were shown in Table 9, with the results of no remarkble
difference in bacterial counts between two kinds of shiokara. Two kinds of food poisoning
bacteria were added to both samples of shiokara. They gradually diminished, as shown in
Table 10. Therefore, it can be presumed the synergetic effect of natural preservatives, dense
mixture of seasonings for lethal bacteria.
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Table 1. Salt content of squid shiokara in the Hakodate area.
product in 1974
108 115 115 117 122 124 126 126 129 137 145 152 160
product in 1975~1976
52 63 67 69 76 17 1T 77 83 84 89 89 94 96
96 103 103 106 106 111 114 115 1L7 1L7 117 119 119 120
121 122 122 124 125 126 126 129 131 131 131 135 136 136
140 143 146 150 152 153 155 162
product in 1977~1978
42 55 56 63 64 65 69 71 7.1 72 15 76 17T 79
79 82 82 82 83 84 92 98 102 105 105 106 106 10.6
111 112 113 114 115 115 116 117 118 119 120 120 138 138
140 142 150 173
product in 1979~1980
40 48 49 50 56 60 60 61 61 63 63 63 63 65
66 66 68 69 69 69 69 70 70 70 71 7.1 72 12
74 5 75 15 7T T 18 78 78 79 82 82 83 84
84 85 86 86 89 89 91 101 101 101 103 103 104 10.6
106 106 108 109 112 112 11.2 11.3 113 115 1156 1L7 119 120
120 120 122 122 122 124 124 124 124 126 130 136 145 15.1
product in 1981~ 1982
45 53 64 64 65 66 68 11 73 74 14 74 14 75
76 76 76 76 81 81 83 85 92 92 95 98 104 106
11.6 116 120 124
product in 19831984
3.8 3.9 4.6 4.7 4.9 5.0 5.3 5.4 5.4 5.6 5.8 5.8 5.9 59
59 60 60 60 6.1 6.1 62 63 64 64 65 66 66 6.7
67 67 68 68 68 69 69 70 72 73 15 15 716 76
86 93 94 95 97 101 115 121 173
product in 19851986
51 53 57 59 60 6.1 62 62 62 62 63 63 63 63
64 64 66 66 66 67 69 69 69 69 71 72 72 13
75 76 78 79 84 87 90 93 96 96 97 100 101 119
119 124 147

Table 2. Mean value and standard deviation on salt content of
squid shiokara.

1975 1977 1979 1981 1983 1985
1974 § § § § § §
1976 1978 1980 1982 1984 1986
n 13 50 46 91 32 58 45
b:s 12.9 11.3 9.8 9.0 8.2 7.1 7.7
SD 1.54 2.67 3.14 2.45 1.92 2.14 2.07
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Frequency

Fig. 1.

4.0 7.00 10.00 13.00 16.00
NaCl concentration (%)

Histogram of salt content of squid shiokara.
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Table 3. Panel for saltiness test of squid shiokara.

Panelist | F, M | Age Hzlnglht Wfls{lgght Std. ]?gelght Dlﬂ’lil;nce
1. M 63 161 51 55 — 4
2. M 62 164 71 58 +13
3. M 55 163 52 57 -5
4. F 52 161 66 55 +11
5. M 46 159 48 53 -5
6. M 28 163 62 57 +5
7. M 26 170 71 63 +
8. M 24 174 60 67 -7
9. M 23 177 56 69 —13
10. F 22 157 48 51 -3
11 F 22 154 41 49 -8
12. M 22 174 59 67 — 8
13. M 22 161 49 55 — 6
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High salt content (14.45%)

Table 4.

Consumed amount of boiled rice and squid shiokara.

Panelist 1) (2) (3) (4) (5) (6) (7) (8) 9) (1 (1) (12 (13)
1
Shiokara g 125 275 1180 33.5 12.0 35.0
Rice g 130 265 430 245 185 200
2
Shiokara g 11.3 19.8 90.7 34.2 22.0 15.8 28.7 8.1
Rice g 100 190 374 197 241 220 239 181
3
Shiokara g 15.7 84.9 18.9 23.6 14.7 11.3 20.0 25.7 6.3 31.0 29.5
Rice g 161 148 148 168 203 212 186 276 180 190 289
4
Shiokara g 24.0 83.7 19.8 21.6 12.1 17.8 21.1 22.6 6.2 30.4
Rice g 265 260 188 189 219 154 222 236 132 326
5
Shiokara g 16.5 69.8 315 24.3 12.8 29.1 17.9 22.9 23.5 74 53.8 29.1
Rice g 171 191 212 161 182 181 193 245 230 138 378 326
Low salt content (6.57%)
Panelist (1) (2) (3) (4) (5) (6) (7) (8) 9) (100 (1) (12) (13)
6
Shiokara g 34.8 54.5 126.3 33.3 51.5 49.4 464 95.0
Rice g 135 221 386 130 251 255 234 441
7
Shiokara g 26.7 38.6 98.4 445 34.0 52.1 30.9 33.3 33.1 56.7 54.3 44.1
Rice g 147 184 357 157 198 312 234 212 196 269 362 381
8
Shiokara g 275 100.1 33.8 37.6 474 24.5 35.7 22.7 30.0 8.9 26.6
Rice g 217 345 208 260 240 313 242 292 223 180 263
9
Shiokara g 428 94.1 46.3 45.1 55.7 38.7 39.7 37.8 49.5 9.4 84.7 61.4
Rice g 225 265 214 213 250 198 208 242 301 75 429 447
10
Shiokara g 40.7 81.8 42.0 39.0 476 46.3 41.9 30.9 50.2 10.1 85.4 48.7
Rice g 200 262 221 177 201 274 264 241 243 282 338 377

M oE H Y X ¥
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Table 5-A. Comparison of consumed amounts of boiled rice, squid shiokara and salt

High salt squid shiokara Low salt squid shiokara e
(salt 14.45%) (salt 6.57%)

Consumed n 47 55
amount of % 216 254 2.620**
boiled rice g SD 67.5 78.4
Consumed n 47 55
amount of X 28.7 47.3 3.978**
shiokara g SD 23.6 23.6
Consumed n 47 55
amount of x 4.1 31 1.954*
salt g SD 341 1.42

Table 5-B. Comparison of consumed amounts of boiled rice, squid shiokara and salt,

except the values outside of (X+8D)

High salt squid shiokara Low salt squid shiokara t°
(salt 14.45%) (salt 6.57%)

Consumed n 35 42
amount of & 207 242 4.097**
boiled rice g SD 32.9 412
Consumed n 41 43
amount of X 20.7 41.53 11.035**
shiokara g SD 8.07 9.18
Consumed n 41 43
amount of %30 2.7 1.491*
salt g SD 117 0.61

* «=0.05 Significant
** 4 =0.01 Highly significant
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Table 6. Amount of salt consumed by eating squid shiokara.

High salt content (14.45%)

Panelist (1) (2) (3) (4) (5) (6) (7 (8) 9 10y an (12 (13)
1
Salt g 1.81 397 1705 4.84 1.73 5.06
2
Salt g 1.63 2.86 13.11 494 3.18 2.28 4.15 1.17
3
Salt g 2.27 12.27 2713 341 2.12 1.63 2.89 3.71 0.91 448 4.26
4
Salt g 347 12.09 2.86 3.12 1.75 2.57 3.05 3.27 0.90 4.39
5
Salt g 2.38 10.09 455 351 1.85 4.20 2.59 3.31 3.40 1.07 7.77 4.20
n 2 5 5 3 5 3 5 5 2 3 4 2 3
X 1.72 2.99 12.92 3.38  3.96 2.38 2.32 3.45 3.18 3.46 1.01 6.13 4.28
SD 0.127 0.724 2.560 1.015 0.858  0.703 1.082 1108 0.184 0.226 0.131 2.326  0.097
Low salt content (6.57%)
Panelist (1) (2) (3) (4) (5) (6) (N (8) 9 (10 (1 (2 3)
6
Salt g 2.29 3.58 830 2.19 . 338 3.256 3.05 . 624
7
Salt g 1.75 2.54 6.46 292 223 3.42 2.03 2.19 2.17 3.73 3.57 2.90
8
Salt g 1.81 6.58 222 247 3.11 1.61 2.35 1.49 1.97 0.58 175
9
Salt g 2.81 6.18 3.04 296 3.66 2.54 2.61 2.48 3.25 0.62 5.57 4.03
10
Salt g 2.67 537 2.76  2.56 3.13 3.04 2.75 2.03 3.30 0.66 5.61 3.20
n 2 5 5 5 5 5 5 5 4 4 3 3 4
X 2.02 2.68 6.58 2.63 272 3.31 2.45 3.23 2.04 3.06 .0.62 4.92 2.97
SD 0.382  0.633 1.073 0.397 0453 0229 0.632 1.698 0414 0.760 0.040 1.166  0.943
0 1.054  0.716 5.111** 1541 2.867* 2.851 0.243  0.247 3.552* 0.860 6.899** 0.612 2.345

* a=0.05 Significant

x%

a =0.01 Highly significant
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Table 7. Amount of salt consumed per 100 g of boiled rice.

High salt content (14.45%)

Panelist (1) (2) (3) {4) (5) (6) (1) (8) 9) (o) (ay (12 (13)
1
Salt g 1.39 1.50 3.97 1.98 0.94 2.53
2
Salt g 1.63 1.51 3.51 2.51 1.32 1.04 1.74 0.65
3
Salt g 1.41 8.29 1.84 2.03 1.04 0.77 1.55 1.34. 051 2.36 1.47
4
Salt g 1.31 4.65 152 1.65 0.80 1.67 1.37 1.39 0.68 1.35
5
Salt g 1.39 5.28 2.15 2.18 1.02 2.32 1.34 1.35 1.48 0.78 2.06 129
n 2 5 5 3 5 3 5 5 2 3 4 2 3
X 151 1.42 5.14 1.84 2.07 113 117 177 1.36 1.40 0.66 2.21 1.37
SD 0.170 0083 188 0315 0313 0.168 0650 0453 0014 0071 0112 0212 0.092
Low salt content (6.57%,)
Panelist (1) (2 (3) (4) &) (6) (1) (8) 9) (1 ay {1z (13)
6
Salt g 170 1.62 2.15 1.68 1.35 127 1.30 141
7
Salt g 1.19 1.38 1.81 1.86 113 1.10 0.87 1.03 111 1.39 0.99 0.76
8
Salt g 0.83 1.91 107 0.95 1.30 0.51 0.97 0.51 0.88 0.32 0.67
9
Salt g 1.25 2.33 1.42 1.39 1.46 1.28 1.25 1.02 1.08 0.83 1.30 0.90
10
Salt g 1.34 2.05 1.25 1.45 1.56 111 1.04 0.84 1.36 0.23 1.66 0.85
n 2 5 5 5 5 5 5 5 4 4 3 3 4
x 1.45 1.28 2.05 1.46 1.25 1.34 1.01 114 0.87 1.18 0.46 1.32 0.80
SD 0.361 0288 0204 0319 0209 0.178 0330 0184 0265 0243 0324 03356 0.102
te 0.231 1.043  3.645** 1.642  4.852** 1.656 0.491 2.861* 2465 1531 1149  3.263* 7.708**

* «=0.05 Significant

** a=0.01 Highly significant
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Table 8. Amount of salt consumed per 50 kg of body weight.

High salt content (14.45%)

Panelist (1) (2) (3) (4) (5) (6) (7 (8 9) (19 an  (12)  (13)

1

Salt g 177 2.80 16.39 5.04 1.22 422
2

Salt g 1.60 2.01 12.61 5.15 2.56 1.61 3.46 1.43
3

Salt g 1.60 11.80  2.07 3.55 1.711 115 2.41 3.86 1.11 3.80 4.35
4

Salt g 2.44 11.63 2.17 3.25 1.23 2.14 2.72 3.41 1.10 4.48
5

Salt g 1.68 9.70 3.45 3.66 1.49 2.96 2.16 2.96 3.54 1.30 6.58 4.29
n 2 5 5 3 5 3 5 5 2 3 4 2 3
b4 1.69 2.11 1243  2.56 4.13 1.92 1.63 0.88 2.84 3.60 1.23 5.19 4.37
SD 0.120  0.510 2460 0.770 0.894 0565 0.763 0.925 0.170 0232 0.159 1966  0.097

Low salt content (6.57%,)

Panelist (1) (2) 3) (4) (5 (6) (7 (8) 9 (10 a1y  (12)  (13)

. -

Salt g 225 2.52 7.98 1.66 3.52 2.62 2.15 5.20
7

Salt g 1.72 1.79 6.21 2.21 2.32 2.76 1.43 1.83 1.94 3.89 3.03 2.96
8

Salt g 1.27 6.33 1.68 2.57 2.51 1.13 1.96 1.33 2.05 0.70 1.79
9

Salt g 1.98 5.94 2.30 3.08 2.95 1.79 2.18 2.21 3.39 0.76 4.72 4.11
10

Salt g 1.88 5.16 2.10 2.67 2.52 2.14 2.29 1.81 3.44 0.80 4.75 3.27
n 2 5 5 5 5 5 5 5 4 4 3 3 4
X 1.99 1.89 6.32 1.99 2.83 2.67 1.73 2.70 1.82 3.19 0.75 4.17 3.03
SD 0.375  0.447 1.032  0.301 0.472 0.185  0.447 1414 0368 0.794 0.050 0.984 0.960
t° 1078  0.719  5.115** 1.547 2.870* 2.864* 0.238 0.246 3.561* 0.851 4.141** 0.328  2.352

* 2=0.05 Significant

** a=0.01 Highly significant
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Salt (g)

-]

Panelist

Fig. 2. Amount of salt consumed by eating squid shiokara. (Mean value+SD is shown with
vertical solid line)
o : High salt shiokara (14.45%,) A Low salt shiokara (6.57%,)
* @ =0.05 Signiffcant ** ¢=0.01 Highly significant
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Salt (g)

T2 Tt ¢ & & YA

Panelist

Fig. 3. Amount of salt consumed per 100 g of boiled rice. (Mean value+8D is shown with
vertical solid line)
o : High salt shiokara (14.45%) A : Low salt shiokara (6.57%,)
* 2 =0.05 Significant  ** «=0.01 Highly significant
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49 E LB 50 F it TRALEhIcb D TH A (shickara 14.45),

LED, BIREESESSH VL0 [HAO] V501, ZhhBREhBR 50 EHZH -
TRRI3BREFEOV LD TH-oT, [FRlILEFIonb0THD, LDk 5L,
BETIRIBEEERDOE V-0 TH B, ZOMAROFFEI I, BLIEFVINT
BHsHH, [Hn] ofaxKdTw50TH5,

BEEFCHEFRA SO RETHH I b, ThIZOVWTLERTLZ LBLETH S,
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Fig. 4. Amount of salt consumed per 50 kg of body weight. (Mean value+SD is shown with

vertical solid line)
o : High salt shiokara (14.45%,) A : Low salt shiokara (6.57%,)
* a=0.05 Significant ** 2 =0.01 Highly significant

E B
[WHEREO—REES] MEEE L LC, TIHRERE] & 39, AEmEREm | 2By,
BEEEEIIHEZHIC 25°C & 3TC D Zo%EAL,
(EEEhEHONE] EF30gc, EBAEK 1nl hicAFEH N 10 BA -T2 0%M
%, 30CRELT, 0AH, 3EERLVTHEIL, 3TC THEREL, HETYHEL L, RTVEH
L LTREEARNGEEDOY L X FHE (Salmonella enteritidis 67) %, Fic, RIEEAEOE
LnE LT, BEYTY AE (Vibrio parahaemolyticus NIH 128-71) #58A 72,
[WAMEERIZE T3 RAVELODR] pHESH05h L H45HH 60 FEAML, hickf
FRECHEHR (7¥~=<—1+7-8) SIVREOThh—TRR v LEAEL ML Y 7
F - Ay EREHM (BBL) i, ¥4 &% 58 (Salmonella enteritidis 67) 55\ 2B K e 7Y
A8 (Vibrio parahaemolyticus NTH 128-71) & 71 2 vIEHEEO 0.1ml 28E L, 37°C, 485§
BREEOEABOBEXBEELL,

& R

R 351 B — B BRI R 9 . 0 0 1, 2 2 LHRE T H B 4%, Rt
em oy b I DERELE S DTH B, 2o0F Y FARELT, —MAERCR, BRREEML b
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b 3% BIEMEREEH O F 2%, £437°C L b b 25°C THE L - OERA S5 1=, KIC,
SEORRLZENBREOS 1 BECERE L RATEEOBEREIEE 0 1E LY, COBRICL .
R, YAEFXSEBIOBRY 7Y A EOTH & bERPCEEI AT A ER LY S IOR
LTwv3b, AEEREOCEVBA Y 7Y A8, AELEANFEEOFLER2SEI DL, L
BEOTTCHEIOERLE LV L2 L, BEBLOERIAEBECHZO TR, Wil
FEMA T2 KARER, FIXHEM SRR X 5 KD (Aw) DE TSI
BHDOLHEEINICOT, 2FKE, WHEZEPICET L KABEOGRICOWTHRE L, *
DFEREYE 1L R LT,

YA EFFETRpH LS DBE, SBOBEOVTRICLHBEFEMAIRZD bR, pH60 D
BE, HEFRIRDen T, UL, ORI 65% OS5 %ML s L HORE LI S h
HEEISZED bl SLIZBRE T ) ABECE TS pH 6.0 DB S, EEE CRMEERIL
bLhigirofedy, X HI6.5% OEFBINC Y V BORERILNZD bht,

% ®

HEO—RAEHRIL, TREXEEML 9 b 3% AEMEREHO G, £1037C L b 25°C T
BELCADSMERIICH 2D RDIc, HELERNEROTILIBEE L -7DT, O
BEATETHBH, 20RO THENINL S 0HBED T, BBRBAETILIZE A SEIT-T
Holh, BRTIFEELHEOEMERLE, EHEL TV, Ki, EEYSDHIRFEON
¥R, LFCRARTH EOBELDEBAAONE Y, FO—HTRADPEHLEDRET -
BROBELTHBECERD, 22 TREBCHOIECREAEOEVBALY 7V A BRI ¥
X THDO 2EORRNATEEYESIBEORLHERCEEL, ThOONERXR I, *
DFER, MBI REBHCEBOBA2RZED bR, ZoOFEIEETORRBER CiTl
W EE R, TOREDWTRF L, TORE, AFERC T A HEFEREED pHTh 5
6.0 1BV TRMEREE HICHBV-Z EAHR IR A, ZhilE¥0E5ThH S 65% OAREY
measz L THEOREHENRD DRI, BHOMMMILE ERE LT, MicksiEks
EORELERALET, ChOLoHBYRICLI -t ELORD, BTV ABEC L 2l
FORPEEADLZ LNz Z LAV KL » TSR TV 5,

3 #

L HEEOV0ESE 335 SOREEEY, 1974 Fh b 1986 £0 13 Eflichic h AIEL, AlE
EEERBICT 7V — 7G5, BMEHERRDS &, 1RKEY0.75% &35, cAL275 A
EHE, C— s RI0RGRB T END, EHEDOVEELFEOPICIIREEBE LY 11~12Y9,
DREXDRIBREXIFLE L, W65~75% ORBEREYHFUEEEARNED L 71—~ 75T
VT, BENREBICEAELLTCB I MBI LT,

2. UHERFOBRARBRET - 2 A, BEEFOERENEEET I VL8010, &
EERE ISR S X EEIEFOMIC 5% ORI TEND D L2 80T, BRAKEOR
Ev—0 B LUEEEEAHAT A O ThANE, THIZES®EZ L ThD,

3. BEERIUEEEFOES O—BREFRL, iz 0.5% OREMLBELREM X 9 % 3% O
REMEBREREMOSH, $7137TC L0 1 25°C OHBESHACH -7, Fio, 2EEOAH
BEYEFCER L AR OMERIRED bhkh -k, £ - BEEFO™SICHEYH) 225
LD, FIZERARERI L, KPEHREAINLESODFEEIEE S, HEEFTOHEOR
RBRERNHEIERAOD 5 2 L RERICER I i,
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Table 9. Viable counts of squid shiokara of different salt contents.

Nutrient agar N““igﬁ/z & :.rCladded

25°C 37°C 25°C 37°C
1 A (6.57%) 5.5 X103 1.5 X 10? 1.5 X 10* 2.6 X103
B (9.41%) 6.5 x10% 1.0x10? 2.0x10* 1.3x103
C (14.45%) 1.8 X 10° 4.0X10? 7.9X10° 5.4 X 10*

2 A (6.57%) 7.0X103 3.5x10? 1.3x10* <100
B (9.41%) 1.4 X10* 7.7X10? 3.9X%10° 8.0X10°
C (14.45%) 3.0x10% 5.0x10? 2.3X10° 9.0 X 107

Table 10. Survival counts of food poisoning bacteria in squid shiokara of different salt

contents.
Salmonella enteritidis 67 Vibrio parahaemolyticus NIH128-71
Oday 3days Tdays Oday 3days Tdays
A(6.57%) 1.0x108 4.6 X 108 2.0x10° 1.0x108 <100 <100
B(9.41%) 1.0X108 2.0x10* <100 1.0X10® <100 <100
C(14.45%) 1.0Xx108 2.1x10* <100 1.0x10® 1.5X10? <100

Table11. Effect of antibacterials on two species food poisoning bacteria
inoculated in squid shiokara.

Conc. of anti- Cone. of H Salmonella Vibrio
bacterials (%) salt (%) p enteritidss parahaemolyticus

0.0 0.5 +! o3

0.3 0.5 —2 .

0.5 0.5 4.5 - .

0.7 0.5 - .

0.0 0.5 + .

0.3 0.5 + .

0.5 0.5 6.0 + .

0.7 0.5 + .

0.0 a) 05 b) 3.0 + +

0.1 0.5 3.0 + +

0.5 0.5 3.0 6.0 + +w

1.0 0.5 3.0 + +w

0.0 6.5 +w +

0.3 6.5 +w -

0.5 6.5 6.0 - -

0.7 6.5 - -

t: Growth positive  ?: Growth negative  *: Not tested ¢: Growth weak
a) Salmolla enteritidis b) Vibrio parahaemolyticus

E | E3d
VAEFEORBHEMEORME LTI HET AR RAEERE MM HER LMK
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