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Summary

We previously prepared a hot water extract and a zinc-rich fraction from oyster and investigated the utilization of zinc
from oysters. In the present study, a new oyster extract prepared from a mixture of the hot water extract and the zinc-
rich fraction was examined in rats. In experiment 1, changes in the absorption rate and tissue distribution of zinc were
examined under different level of sodium phytate administration. Five-week-old male Wistar rats were given diets con-
taining 20 ppm of zinc as zinc sulfate for 29 days; those diets were replaced and supplemented with graded levels (0 %,
0.2 %, 0.5 %, 1.0 % or 2.0 %) of sodium phytate. The rats fed a diet higher in sodium phytate showed lower tissue zinc con-
centrations in several tissues. In particular, the zinc concentrations in serum, tibia, ileum and hair responded remarkably
to the declination in dietary sodium phytate. There was a negative linear relationship between zinc concentrations in the
tissues (serum, tibia, ileum and hair) and dietary sodium phytate level from 0 % to 1.0 %. In experiment 2, effects of differ-
ences in zinc source on the absorption and tissue distribution of zinc in rats fed a diet containing sodium phytate were
examined. Five-week-old male Wistar rats were given 1.0 % sodium phytate-supplemented diet containing 20 ppm of zinc
as zinc sulfate or 3 types of oyster extracts for 29 days. Differences in dietary zinc source (zinc sulfate or oyster extract)
did not significantly influence zinc concentrations in serum or various other tissues. The rats fed a diet containing zinc as
a new oyster extract showed slightly higher zinc concentrations in several tissues (serum, tibia and ileum) than those fed
a diet containing zinc as zinc sulfate or other oyster extracts. These findings suggest that the new oyster extract has

higher zinc bioavailability than zinc sulfate or other oyster extracts.
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Table 1 Composition of basal zinc-deficient diet

Ingredient %
Egg albumin 20
Dextrose 63.7
Corn oil 10
Cellulose powder + sodium phytate 2
Mineral mix2 313
Vitamin mixb 117

a Supplied per 100 g of diet: 17.75 g of NaCl, 34.16 g of K2HPO4, 5.28 g of
MgS04, 7.96 g of CaHPO4, 31.79 g of CaCOs, 291 g of Fe-Citrate, 0.084 g of
KT, 0.028 g of MnSO4-4Hz20, 0.032 g of CuSO4-5Hz20, 0.006 g of CoCI2:6Hz0.

b Supplied per 100 g of diet : 85,470 IU of Vitamin A, 10,680 IU of Vitamin
D3, 940 mg of Vitamin E, 2.82 mg of Vitamin K3, 85.5 mg of Vitamin Bi,
51.3 mg of Vitamin Bz, 34.2 mg of Vitamin Be, 0.17 mg of Vitamin Biz, 34.2
mg of Biotin, 4.27 mg of Folic acid, 136.8 mg of Calcium pantothenate,
213.7 mg of Nicotinic acid, 12.8 g of Choline chloride with cellulose pow-
der as a carrier.
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Table 2 Mineral compositions of oyster extracts

Minerals ZRF Wz NWZ
Sodium (g/100 g) 6.3 3.7 36
Calcium (mg/100 g) 2240 210 170
Phosphorus (mg/100 g) 4650 737 680
Potassium (g/100 g) 0.40 213 1.70
Magnesium (mg/100 g) 405 403 280
Iron (mg/100 g) 470 14.6 10.5
Copper (mg/100 g) 278 9.48 872
Zinc (mg/100 g) 7600 150 209
Manganese (mg/100 g) 126 5.59 5.46
Selenium (ug/100 g) 111 193 140
Chromium (mg/100 g) 042 0.07 0.08
Lithium (ug/100 g) 70 139 100
Vanadium (ug/100 g) 800 10 33
Cadmium (mg/100 g) 6.46 0.14 0.19

Oyster extract was manufactured by Japan Clinic Co., Ltd.
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Table 3 Body and tissue wet weights of rats fed experimental diets in Ex. 1
Wet weight (g)
Tissues Dietary sodium phytate level
0% 0.2 % 0.5 % 1.0 % 20 %
‘Whole body 28601372 3062*1652  305.1*9.62 294.7+9.7a 2924 +88
Liver 941+058 1047 *1.30a  10.26 £0.702 9.79 £ 0.762 9.83£0.712
Thymus 0.68 = 0.162 0.75 * 0.082 0.71 £0.032 0.78 £0.072 0.78 £0.122
Spleen 0.48 £ 0.032 048 +0.032 0.49 +0.032 0.49 £ 0.042 0.46 +0.032
Kidney 2040122 221 +0.14ab  218+0.07ab  208*0.10a>  223*0.11b
Tibia 0.46 = 0.042 043 +0.022 047 +£0.032 0.44 £ 0.022 044 +0.032
Testis 2.73%0.162 2.79%0.142 274%0.17 273 %0092 2.73%0.132
Duodenum 0.91 £ 0.062 0.99 +0.082 0.93 = 0.062 0.95%0.072 0.92 +0.082
Jejunum 0.74 = 0.052 083 £0.072 0.80 £ 0.052 0.75+0.102 0.77 £ 0.082
Tleum 0.53 £0.042 0.52 +0.052 0.54 £ 0.042 0.54 £0.052 0.56 + 0.062
Cecum 0.56 = 0.062 0.61 £0.022 0.65 £ 0.072 0.72£0.18b  0.85*0.15>

Values are means = SD (n = 6). Values in the same row not sharing a common superscript differ

significantly (P < 0.05).
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Table 4 Effect of dietary zinc on serum alkaline phosphatase ac-
tivity in Ex. 1
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Table 5 Distribution of zinc in several tissues of rats in Ex. 1
Tissue zinc concentration (ug/g wet weight)
Tissues Dietary sodium phytate level
0.0 % 02 % 0.5 % 1.0% 2.0 %
Liver 247+ 2,0b 251+ 19> 230+ 192 234+ 1.3 21.8 %092
Thymus 21.1+052 221072 21717 209 +1.02 205 £ 0.62
Spleen 423+0.72 41.2+0.72 411+ 1.1a 419+08a 409+ 1.32
Kidney 272+13¢ 26.3 £ 0.6¢ 222%15b 194 £0.9a 184%1.1a
Tibia 149.3 +6.8¢ 139.6 + 3.2d 1034 53¢ 7715+ 7.1b 60.9 522
Testis 218+052 21.7+082 209122 209 +0.62 205 £ 042
Serum 1.73+0.22¢ 1.63 +0.28¢ 1.35*0.11p 112+011ab 098 £0.192
Hair * 186.8 + 1.5¢ 1806 £6.0bc 1750 +6.8>c 1657 £4.1b 1442+£532
Duodenum 238+08¢ 233*1.2¢ 23.0 % 1.4bc 21.0+08 21.3+0.82b
Jejunum 188 £0.9¢ 186+ 1.9¢ 17.3 £ 1.0be 155+ 1.9ab 144 %08
Ileum 532*1.8¢ 50.6 + 7.4bc 422+74b 29.0+48 26.1+372
Cecum 220+18b 194 %102 20.0 = 1.1ab 20.6 +1.2ab 219+182

Values are means + SD (n = 6). Values in the same row not sharing a common superscript differ

significantly (P < 0.05).

* Unit of hair zinc concentration is ug/g dry weight.



Table 6 Concentrations of copper and iron of serum in Ex. 1 (wg/mL)

Dietary sodium phytate level

Minerals

0% 0.2 % 0.5 % 1.0% 2.0 %
Copper 1.03 £0.202 1.07 £0.272 1.12+0.382 1.19 £0.302 1.05 £ 0.342
Iron 299 %0.792 352 %0912 298 £ 0.642 292+04]1a 2990372

Values are means * SD (n = 6). Values in the same row not sharing a common superscript differ

significantly (P < 0.05).
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Table 7 Body and tissue wet weights of rats fed experimental
diets in Ex. 2

Wet weight (g)
Tissues
S ZRF wz NWZ
Whole body 2828 1272 2955+10.22  290.0 +9.52 289.2 1472
Liver 9.93 £0.522 9.80 £0.822 9.69 +0.832 9.67 £ 0.672
Thymus 0.70 £0.152 067 =0.11a 0.72 % 0.102 0.73+0.132
Spleen 0.46 = 0.042 047 £ 0.062 0.49 = 0.052 047 £0.052
Kidney 206 +0.132 2.01 %0.092 1.95 = 0.092 2.01 =0.08
Tibia 0.43 £ 0.042 044 £ 0.022 044 £ 0.032 0.46 = 0.022
Testis 2890212 2.90 % 0.052 291+0.072 293+0.192
Duodenum 0.92 £0.022 0.91 £ 0.052 0.86 = 0.052 0.92 £0.092
Jejunum 0.79 £0.072 0.75 = 0.062 0.76 + 0.082 0.75 * 0.062
Ileum 0.53 £ 0.042 052 £ 0.042 0.50 = 0.052 0.52 = 0.042
Cecum 0.64 =0.032 0.65 = 0.032 0.68 = 0.062 0.65 * 0.062

Values are means + SD (n = 6). Values in the same row not sharing a com-
mon superscript differ significantly (P < 0.05).

Table 8 Effect of dietary zinc on serum alkaline phosphatase ac-
tivity in Ex. 2

Group Activity (IU/L)
S 38275
ZRF 333+55
WZ 338 +72
NWZ 366 = 71

Table 9 Distribution of zinc in several tissues of rats in Ex. 2

Tissue zinc concentration (ug/g wet weight)

Tissues
S ZRF WZ NWZ
Liver 243*102 247 %222 236* 352 248 252
Thymus 188 +1.2a 189 + 3.62 19.7+0.92 19.0 £0.92
Spleen 188 *1.1a 19.2+0.8 19.0+04a 195+ 0.92
Kidney 208 £ 1.02 19.7+0.32 200 *0.72 203 =062
Tibia 82.1+10.32 825 6.02 81.5 £ 6.02 89.8 £5.2a
Testis 215112 224 %052 226*052 218052
Serum 0.90 = 0.142 0.96 = 0.092 1.01 £0.222 110+ 0.142
Hair * 160.3 = 5.6 152.7 £5.12 152.0 = 4.82 160.5 = 6.82
Duodenum 20.1+1.8 19.1+0.92 200+ 1.12 20.0 142
Jejunum 171% 1.7 165 +0.72 170+ 1.3 177+ 122
Ileum 304 £ 242 309292 287+ 342 330 %422
Cecum 20.1 £6.32 19.7+22a 217 %152 204 *1.32

Values are means = SD (n = 6). Values in the same row not sharing a com-
mon superscript differ significantly (P < 0.05).
*Unit of hair zinc concentration is ug/g dry weight.
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