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Summary

We previously prepared a new oyster extract (NWZ) from a mixture (WZ) of a hot water extract and a zinc-rich frac-
tion obtained from oysters. In the present study, the availability of NWZ was investigated in comparison with WZ and
zinc sulfate. Serum zinc concentration after a single oral zinc administration in rats was examined. Prior to the start of
the experiment, ten-week-old male Wistar rats were given a zinc-deficient diet for 6 days. The rats were orally adminis-
tered zinc-deficient diet suspension or one of three experimental diet suspensions containing two types of oyster extracts
(NWZ and WZ) or zinc sulfate. A blood sample was taken from the caudal vein before and 1, 2 and 4 hours after the oral
administration. Two hours after administration, rats that received the diet suspension containing zinc as NWZ or WZ
showed a higher serum zinc concentration than those administered the diet suspension containing zinc as zinc sulfate.
The area under the curve at 4 hours (AUC4) calculated from the serum zinc concentration after oral administration of
NWZ was larger than that of those administered WZ or zinc sulfate. It is possible that zinc in NWZ is more absorbable in
the gastrointestinal tract than the zinc in WZ or zinc sulfate. The effects of differences in zinc source on the absorption
and tissue distribution of zinc were examined in rats fed a diet containing various concentrations of sodium phytate. Five
-week-old male Wistar rats were given 0, 0.2 or 0.5 % sodium phytate-supplemented diets containing 20 ppm of zinc as
NWZ or zinc sulfate for 29 days. The rats fed a diet higher in sodium phytate showed lower tissue zinc concentrations in
the liver, kidney and tibia. The zinc concentrations in those tissues responded to a decrease in dietary sodium phytate.
Differences in dietary zinc source (NWZ or zinc sulfate) did not significantly influence zinc concentrations in serum or
various other tissues in rats receiving equal sodium phytate concentrations. The regression line between sodium phytate
in the diet and tibial zinc concentration, the slope was obviously more gradual for rats receiving a diet containing zinc as
NWZ than in those receiving zinc sulfate. It is possible that the zinc in NWZ is more resistant to the influence of sodium
phytate. Zinc solubility was evaluated by pepsin-trypsin digestion in vitro. Zinc in NWZ diet showed higher solubility
than WZ or zinc sulfate diet in pepsin-trypsin digestion. Therefore, zinc in NWZ showed higher absorbability from the
gastrointestinal tract than WZ or zinc sulfate. These findings suggest that NWZ has higher zinc bioavailability than WZ

or zinc sulfate.
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Table 1 Composition of basal zinc-deficient diet
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Table 2 Mineral compositions of oyster extracts

Ingredient %
Egg albumin 20
Dextrose 63.7
Corn oil 10
Cellulose powder 2
Mineral mix 2 3.13
Vitamin mix? 1.17

2 Supplied per 100 g of diet: 17.75 g of NaCl, 34.16 g of K2HPOj,
5.28 g of MgS0s4, 7.96 g of CaHPOy4, 31.79 g of CaCOs, 291 g of Fe-
Citrate, 0.084 g of KI, 0.028 g of MnSO4-4H20, 0.032 g of CuSO4-
5H:0, 0.006 g of CoClz-6H:20.

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 Be, 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 powder as a carrier.

Minerals NWZ WZ
Sodium (g/100 g) 3.6 3.7
Calcium (mg/100 g) 170 210
Phosphorus  (mg/100 g) 680 737
Potassium (g/100 g) 1.70 2.13
Magnesium  (mg/100 g) 280 403
Iron (mg/100 g) 10.5 14.6
Copper (mg/100 g) 8.72 9.48
Zinc (mg/100 g) 209 150
Manganese  (mg/100 g) 5.46 5.59
Selenium (ug/100 g) 140 193
Chromium  (mg/100 g) 0.08 0.07
Lithium (ug/100 g) 100 139
Vanadium (ng/100 g 33 10.0
Cadmium (mg/100 g) 0.19 0.14

Oyster extract was manufactured by Japan Clinic Co., Ltd.
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Fig.1 Serum zinc concentration after oral administration of dif-
ferent zinc sources.
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Table 3 The area under the curve (AUC4) of serum zinc concen-

tration

Zinc added AUC: (ug+h/mL)
None 54*1.1a
Zinc sulfate 12.5%x2.5P
NWZ 14.8+1.2b
Wz 13.8*+2.1b

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 Body and relative tissue wet weights of rats fed diets supplemented with different zinc sources and sodium phytate levels in

Ex.2
Zinc sulfate NWzZ
Sodium phytate Sodium phytate
Tissue 0% 0.2 % 0.5 % 0% 0.2 % 0.5 %
Whole body (g) 29215 308%3 3107 314£18 302£9 304£19
Liver (g/100 g WB)  8.16%0.17 3.60%0.30 3.566£0.19 3.46+0.33 3.49%0.25 3.52+0.24
Thymus  (g/100 g WB)  0.23+0.03 0.25+0.03 0.26 +=0.04 0.22 £ 0.02 0.26 +=0.02 0.26 +0.04
Spleen (g/100g WB)  0.16%0.01 0.16 =0.01 0.18+0.01 0.17%+0.02 0.16 +=0.01 0.17+0.01
Kidney (g/100 g WB)  0.69%0.01 0.69+0.05 0.67+0.04 0.66 =0.01 0.71+0.06 0.71+0.04
Testis (g/100 g WB)  1.01+0.07 0.99 +0.04 1.01£0.07 0.94%+0.03 1.00 £0.07 0.98+0.05
Cecum (g/100 g WB)  0.21+0.01 0.21£0.01 0.21 £0.02 0.20 £0.02 0.22£0.02 0.21£0.01

Table 5 Distribution of zinc (ug/g wet weight) in several tissues of rats supplemented with different zinc sources and sodium phytate

levels in Ex. 2

Zinc sulfate

NWZ

Sodium phytate

Sodium phytate

Tissue 0% 0.2 % 0.5 % 0% 0.2 % 0.5 %
Liver 28.9+1.9°b 26.8+ 1.8 26.0x£1.7a 28.7£1.82b 26.7£2.42b 25.0£2.82b
Thymus 20.4%x0.52 20.0*x1.0= 19.8£0.32 20.3*0.92 20.1*x0.42 19.7£0.52
Spleen 21.1*x1.32 20.0*+0.82 20.9x0.7a 20.7x1.12 20.4*0.62 20.9%+0.7a
Kidney 27.0x1.0" 27.4*x1.6P 23.6+x1.32 27.2+x1.6" 26.9+1.3b 28.7x1.02
Tibia 143*+11) 138+ 7b 104 £4a 136 =9P 134 6P 116 62
Testis 24.6+0.62 24.5+0.72 24.2+0.62 244+ 132 23.1*x19a 23.4*+24a
Serum * 1.77x0.212 1.74+0.14= 1.64£0.172 1.81£0.142 1.73£0.122 1.63+0.122
Hair ™ 168 =92 16952 167X 2a 170 £9a 172 £ 52 170 £ 8a
Duodenum 22.9%0.72 25.7*x1.1b 23.4%x0.7a 23.6+1.2a 24.4+1.1ab 23.1*x1.7a
Jejunum 212232 23.2£2.4) 19.7£1.12 20.9+£1.7ab 23.1+£14>b 20.3+£0.52>
Ileum 49.5 6.7 abe 61.3%+10.4¢ 40.8£6.72 50.5 = 7.4bc 53.2+£8.02 43. 744~
Cecum 21.8*+1.1a 22.1*2.12 20.9*2.7a 20.5+29a 22.6 0.4 22.5*x20a

Values are means = SD (n= 6). Values in the same row not sharing a common superscript differ significantly (p < 0.05).
*unit of serum zinc pg/mL dry weight, ** unit of hair zinc pg/g dry weight.
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Table 6 Percentage of soluble zinc in pepsin-trypsin digests of
experimental diets containing zinc sulfate or oyster
zinc in vitro

Sodium phytate

Zinc added 0% 0.25 % 0.50 %
Zinc sulfate 51.4 29.0 11.9
NWZ 67.6 38.1 20.1
WZ 56.2 31.5 16.5

Percentage of soluble zinc is calculated by dividing supernatant
zinc amount by total zinc amount.
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