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Effect of Administration with Green Tea Beverages on Iron and Zinc Status in Rats
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Summary

In order to examine the effect of intake of green-tea beverage on iron and zinc status, tissue iron and zinc contents of
rats administered with green-tea beverages were compared with those of the control rats without the tea beverages.
Thirty-six male 4-weeks-old Wistar rats were divided into six groups. The first group was fed an AIN93G-based diet
containing FeSO, at a level of 125 ug Fe/g (low iron diet). The second and third groups were fed the low-iron diet to
which a commercial green-tea beverage or a commercial catechin-rich green-tea beverage was added at a level of
800 mL/kg, respectively. The fourth group was fed an AIN93G-based diet containing FeSO, at a level of 25.0 ug Fe/g
(adequate iron diet). The fifth and sixth groups fed the adequate iron diet to which the commercial green-tea beverage
or the commercial catechin-rich green-tea beverage was added, respectively. After the 4-weeks-feeding, significant high-
er hemoglobin contents and lower serum total iron binding capacities were observed in rats fed the adequate iron diets
than those fed the low iron diets regardless of the administration with the green-tea beverages. Similarly, iron and zinc
contents in the liver, kidney, femur and spleen as well as the apparent absorption of iron and zinc were not changed by
the administration with the green-tea beverages while the tissue iron and zinc contents were influenced by the dietary
iron level. These results indicate that the intake of green-tea beverage does not effect on iron and zinc absorption even

in a low iron status.
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Table 1 Hemoglobin, serum iron and serum total iron binding capacity (TIBC) in rats fed experimental diets

Hemoglobin (g/dL) Serum iron (ug/dL) TIBC (ug/dL)
Beverage added to diet
125 ug/g Fe 250 ug/g Fe 125 ug/g Fe 250 ug/g Fe 125 ug/g Fe 25.0 ug/g Fe

Water 127 £02° 148 £ 05° 216 =19 190 + 22 622 + 22 552 + 35
Green tea 134 =01 141 = 02" 199 =13 176 = 14 585 + 45 488 + 18
Catechin-rich tea 125+ 02° 149 £ 0.3° 187 £ 15 208 + 18 609 + 31 509 + 23
Two-way ANOVA

Iron level »<0.001 NS »<0.001

Beverage NS NS NS

Interaction p=0.003 NS NS

Values are means = SEM (n=6). Means in the hemoglobin not sharing a common superscript differ significantly (p <0.05).



Table 2 Tissue iron contents of rats fed experimental diets

Liver (ug/g)

Kidney (ug/g)

Femur (ug/g) Spleen (ug/g)

Beverage added to diet
125 ug/g Fe 250 ug/g Fe

125 ug/g Fe 250 ug/g Fe

125 nug/g Fe 250 ug/g Fe 125 ug/g Fe 250 ug/g Fe

Water 440 = 44 1132 + 4.1 450 =33 68.8 = 84 286 +09° 394 +21° 163 = 14* 228 +13°
Green tea 467 42 1100 £ 7.1 483 +42 546 + 25 304 =26 375 =14 212 + 13* 212 +8®
Catechin-rich tea 429+ 39 1014 = 6.1 416 =29 744 £ 69 263 =22° 443 +12° 172 £ 11° 209 = 11
Two-way ANOVA
Iron level p<0.001 p<0.001 p<0.001 p=0.002
Beverage NS NS NS NS
Interaction NS NS »=0.017 »=0.040

Values are means = SEM (n=6). Means in the same tissue not sharing a common superscript differ significantly (p <0.05).

Table 3 Tissue zinc contents of rats fed experimental diets

Liver (ug/g)

Kidney (ug/g)

Femur (ug/g) Spleen (ug/g)

Beverage added to diet
125 ug/g Fe 250 ug/g Fe

125 ng/g Fe 250 ug/g Fe

125 ug/g Fe 250 ug/g Fe 125 ug/g Fe 250 ug/g Fe

Water 271 +08 233+09 26.1 =05 252+ 1.1 1451 +35 1314 +20 188 £ 0.6 183+ 0.7
Green tea 250+ 14 241 07 263+ 1.1 249 +16 1397 +45 1272+ 18 176 £ 0.3 167 £ 1.6
Catechin-rich tea 268 £ 0.8 228 £ 04 255+ 04 256 £ 0.7 134929  1357+49 20.0 £ 1.8 155+0.3
Two-way ANOVA
Tron level p<0.001 NS p=0.007 p=0.031
Beverage NS NS NS NS
Interaction NS NS NS NS
Values are means = SEM (n=6).
Table 4 Apparent absorption of iron and zinc in rats fed experimental diets
Tron (%) Zinc (%)
Beverage added to diet
125 ug/g Fe 250 ug/g Fe 125 ug/g Fe 250 ug/g Fe
Water 739 +23 702 + 3.1 56.7 = 4.2 496 + 76
Green tea 722+21 788 =30 583+ 76 587 + 438
Catechin-rich tea 797+ 21 726 =19 59.7 +54 65.1 =22
Two-way ANOVA
Tron level NS NS
Beverage NS NS
Interaction NS NS

Values are means + SEM (n=6).
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