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Summary

In recent years, several reports have shown that a number of mineral deficiencies arise. Similarly, the risk of
excessive intake of mineral is increased by intake of dietary supplements accompanied with foods. It is important to
know nutritional status of minerals. However, there is still no reliable indicator of dietary intake of minerals. In our
previous research we reported that the urinary excretion of magnesium (Mg) and zinc (Zn) could be a useful indi-
cator of dietary Mg and Zn intake. In this study we examined whether urinary excretion of calcium (Ca), Mg, and
Zn can be used as an index of dietary intake considering digestion and absorption by comparing urinary excretion
rates. Comparing soy food group and bean corrosion group, the urinary excretion rate of Mg and Zn decreased in
soy food group. Comparing cooked food and processed food group, the urinary excretion rate of Ca and Mg decreased
in the processed food group. Furthermore, it was shown that the urinary excretion rate of Ca, Mg, and Zn decreas-
es as the phosphorus (P) content in the meal increases. The results suggested that P inhibits absorption of Ca, Mg
and Zn, and phytic acid and dietary fiber inhibits absorption of Mg and Zn. Changes in the urinary excretion rate
due to factors that promote and inhibit mineral absorption in the diet confirmed the effectiveness of the urinary

excretion as a monitoring index.
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Table 1 Calculated values and chemical data of no vinegar group and vinegar group.

No vinegar group Vinegar group
Element Calculated Chemical Calculated Chemical

Values * data® Values data
Phosphorus (mg) 1212 1002 1290 1066
Calcium (mg) 637 543 682 586
Magnesium (mg) 289 229 319 256
Iron (mg) 10.2 5.30 11.0 6.19
Zinc (mg) 8.1 6.76 8.6 7.38
Manganese (mg) 2.34 1.74 244 246
Copper (mg) 1.17 0.807 1.25 0.874

* The calculated values were obtained using the Japanese Standard Food Composition Table (7th Ed.).
® Chemical data were obtained by chemical analysis of foods.

Table 2 Calculated values and chemical data of soy food group and bean corrosion group.

Soy food group Bean corrosion group
Element Calculated Chemical Calculated Chemical

Values * data® Values data
Phosphorus (mg) 1442 1596 1309 1405
Calcium (mg) 700 676 675 766
Magnesium (mg) 386 437 383 340
Iron (mg) 114 124 10.0 9.70
Zinc (mg) 138 15.1 124 127
Manganese (mg) 3.73 4.26 3.73 3.20
Copper (mg) 1.75 191 1.60 154

* The calculated values were obtained using the Japanese Standard Food Composition Table (7th Ed.) .
" Chemical data were obtained by chemical analysis of foods.

Table 3 Calculated values and chemical data of processed food group and cooked food group.

Processed food group Cooked food group
Element Calculated Chemical Calculated Chemical

Values * data® Values data
Phosphorus (mg) - 1120 1222 1090
Calcium (mg) - 724 670 605
Magnesium (mg) - 223 263 197
Iron (mg) - 8.50 10.0 6.46
Zinc (mg) - 10.0 12.3 144
Manganese (mg) - 2.36 2.90 4.35
Copper (mg) - 0.766 1.08 0.825

* The calculated values were obtained using the Japanese Standard Food Composition Table (7th Ed.).
® Chemical data were obtained by chemical analysis of foods.

Table 4 Mineral concentration in processed food group and cooked food group.

Element Processed food group Cooked food group
Phosphorus (ug/g) 812 709
Calcium (ug/g) 524 393
Magnesium (ug/g) 162 128
Iron (ug/g) 6.13 4.20
Zinc (ug/g) 7.28 9.34
Manganese (ug/g) 171 2.83
Copper (ug/g) 0.555 0.537
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Table 5 Daily urinary excretion rate in no vinegar group and
vinegar group.

No vinegar group Vinegar group

n=7 n=9
Calcium (%) 174 + 93 166 = 6.9
Magnesium (%) 334 £ 71 315 = 88
Zinc (%) 6.05 = 1.66 580 = 2.11
Data are represented as the means = SD. n = number of
samples.

Urinary excretion rate was calculated as follows (daily urinary
excretion) / (chemical analysis data) x 100

There are no significant differences in excretion rate between
groups.

Table 6 Daily urinary excretion rate in soy food group and
bean corrosion group.

Soy food Bean corrosion
group (n = 6) group (n = 8)
Calcium (%) 144 £ 47 115 + 53
Magnesium (%) 213 =75 233 £ 26
Zinc (%) 201 = 050 259 = 0.95
Data are represented as the means * SD. n = number of
samples.

Urinary excretion rate was calculated as follows (daily urinary
excretion) / (daily intake) X 100

There are no significant differences in excretion rate between
groups.

Table 7 Daily urinary excretion rate in processed food group
and cooked food group.

Processed food Cooked food

group (n =7) group (n = 8)
Calcium (%) 131 = 6.3 154 £ 70
Magnesium (%) 278 £ 6.3 31.1 =53
Zinc (%) 344 = 117 203 = 0.85
Data are represented as the means = SD. n = number of
samples.

Urinary excretion rate was calculated as follows (daily urinary
excretion) / (daily intake) X 100

Significant different from excretion rate in cooked food group
(*p < 0.05)
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Fig.1 Relationship between urinary excretion rate of minerals
(calcium, magnesium and zinc) and dietary intake (mg/
day) of phosphorus.
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Thbo TORZORMPHBOPIZE Y AFHPO P RED
El o TV EEERH 5. LHL, Ca MgiEED
MEENOTRZ L GENTW0, R oz
R ERMsSTEhv, IATVORTYH PIZHIRICH
ET 5720, £ o UFICARR, F— ARSI
HREOFBE, TV PRI~ EOMEH) 25T h
TWa7, BARHFOPIIFDIFEAENY V87 H kﬁ‘*/‘
LTWwa720, ¥ 7 OB 2 5 & LRINIC
OBRCRABEMS 2, AWFZEIZBWT, 1HHS2D 0)?%
WaElcfmsa e, [FEVEL TMLE] ZZEzh
1090mg, 1120mg PP & A TV [ FAED &£ &
L] oEIUC X 2 RPPEEEO IR TlX, [hne]
BRUE [FED &£ BRI, Mg, Ca OJRHPEIEE)
TKTFHERZRL TV, TORRLD, PI2XD Mg, Ca
OWINAHE SN2 LEAVRIE I Nz —T7, Zn I



RoHESR2S LA L CTwi (Table 7)o 2hUd, [FED
] & Ml <3, BFPoZnwlEZeh, The
N 144mg, 100mg THo72720, Zn b T YV AR—F —
ZIPAC X BB % %722 5N 5, Zn B HGAET
LHEXIZBBEND NS VAR—F —Th 5 ZIP4 1ZHIE
KHEPSHERLPIZZ Y KA b=V A&, 5fR%EZT5
A, InRZWZHRBE, ZIPA 72 AE S EOFB AL
AN R A O TS AR AET % & W) it d 55
OIS TN |ITiE, BED S o=
FHL, Zn ORPPEREDS R LS EZ SRS,
MBI O PIZX 53 2T VIR ER 72T
3%, AFHOLETOPIZE S I F 7 IVIRIINADEE
bEZOND, 6 AFHTHE LML PEARDOS
WiI & Zn, Mg, Ca OJRHHEIESRIAH BT L TWwiz
(Fig. 1o EMBMBOEY ) YBF MY 72T ¥
B bV 7 ADHALE NI T 5 Ca LG L TR

DY BN LRSS EWIDSHES L Z LY,

HRERMPI O VEBEZKEF VYT AR NYIRY ) VT
U YA, Ca, Mg OWINAET S22 2™ 23#ts
ENTwb, 72, KEZE Lo ETLHWTOP oy
HWWEE LTI 4 F VY IRIIEELWETH D05, 714F
BRI Ao neFL— MEZEE L CHENLEWRE L, &
INEHETZZEHMEINTVEY, FEFEFICE T
NBINHHSTTOPOHFIEIZEY Zn, Mg, Ca OWIR
BHEINZEEZS5NS,
DEZZERHTHE, B ] & [HER LE] OEI
DO TIX, P, Ca, Mg, Zn ®RMHEED FRIZRS
T, BECOWIURENRIIHERTE L o7z [KE
£ L TERAE] oBER2 KT 5L, [KEA] BT
Mg, Zn OJRPHEMHEIME T Lize T2 TFEVE] &
NN oBIE kS 2 L, [T BT Ca,
Mg ORFPEIRIELT Lze S HICAFTO P GAHED
w3 l, Ca, Mg, Zn ORHPHIEFEIMLL 22 2 & AT
RENTz LRI D, PixCa, Mg, Zn OWRIN%Z
L, 74 F 8- EWHHEE Mg, Zn ORI E HL5E
THIZEAREENTz, EFHD I AT IVIRIIUEE - BLE
W& D RPHRERICE A RO N2 L h s, £2F
) v 7REE L L CORPHELEOF MR TE 2. L
L, 4, [KREA| BRTHO Mg, Zn ORHPHEERD
KT (M) BITo Ca, Mg ®RHHEEEDOET
TIEHEETIRDOON LD o7 TNIRERE D %05
TelebEEZOND, Sk, BARBEES L TfE ED
TV BERH 5,

i
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