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ABSTRACT

There are contradictions in our knowledge concerning the bioavailability of food
Ca. The Ca concentration of TOFU is as high as that of cow's milk, while the
bioavailability of the former is believed to be lower than that of the latter. This is
based on a report from an old study in Japan; however, studies from all over the
world show rather similar Ca absorption rates for TOFU, soybean products, cow's
milk and dairy products. The purpose of this study was to find the absorption rates
and bioavailability for Ca in soybean products and cow's milk by 3 balance studies
over 3 years. In the 3 studies, 12-15 dillerent age female subjects were randomly
allocated into 2 groups and given basal diets (Ca 300 mg/d) with soybean products
(Ca 300 mg/d) or cow's milk (Ca 300 mg/d) for 15 days separated by about a 15 day
washout interval in a cross-over design. Basal diets were 3-5 cycle menus. Feces,
urine and diets of the last 5 d were collected in both dietary periods and were
analyzed for Ca concentration. The apparent absorption rates were 20-30% both
in the soybean products and cow's milk group and statistical diJerences were not
observed. In conclusion, the present 3 studies show that the Ca absorption rates of
soybean products and cow's milk were 20-30% and similar in women of dilJerent
ages. Soy Protein Research, Japan 13, 16-22, 2010.
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Fig. 1. Design of the study. The subjects were randomly allocated to 15d on basal diets (300 mg Ca) with Ca
fortified soy milk (300 mg Ca) or Cow's milk (300 mg Ca) separated by 2-6weeks washout interval in a
crossover design. Feces and urine of the last 5d were collected in both studies and Ca was analyzed.
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Picture 1. Examples of breakfast (left) and lunch/dinner (right)
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Table 1. Ca balance and apparent Ca absorption rate of soy milk and cow's milk

Ca fortified Soy milk+basal diet

Cow's milk+basal diet

Intake (mg/d) 578+ 4 578+ 5

Feces (mg/d) 469+ 207 466+ 166
Urine (mg/d) 99+ 46 101+ 46

Balance (mg/d)” 9+ 201 10+ 168
Retention rate (O )? 17+ 247 1.8+ 29.0
Apparent absorption (mg/d)? 109+ 206 112+ 165
Apparent absorption rate (%)” 18.8+ 3556 19.4+ 285

1) Balance (mg/day) =Intakel (Feces+Urine)

2) Retention rate (%) =Balance/Intakex 100

3) Apparent absorption (mg/day) =Intaked Feces
)

4) Apparent absorption rate (%) =Apparent absorption/Intakex 100
* Mean+ SD (n=12). Significant diJerences were not observed between the two groups by Wilcoxon Signed

Ranks Test.
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Table 2. Ca absorption rates and balances observed in 14 young women

soybean milk cow's milk
Intake (mg/d) 615+ 10 626+ 10
Feces (mg/d) 492+ 147 481+ 48
Urine (mg/d) 133+ 32 159+ 32
Balance (mg/d)” 10+ 152 -14+ 68
Absorption rate (%)” 20+ 23 22+ 29

1) Meant SD (n=14). No dilerences were observed by Wilcoxon Signed Ranks Test (p<0.05).

2) Balance (mg/day) =Intakeld (Feces+Urine)
3) absorption rate (%) =Intaked Feces/Intakex 100
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Table 3. Ca absorption rates and balances observed in 12 post-menopausal women”

TOFU Group COW'S MILK Group
Intake (mg/d) 6343+ 10.4° 6343+ 10.4°
Feces (mg/d) 426.1+ 200.3° 4984+ 1933°
Urine (mg/d) 1447+ 423 146.0+ 53.7
Balance (mg/d)” 635+ 209.7° -10.1+ 202.9°
Retention rate (O )? 10.0+ 33.1° -16+ 320°
Absorption (mg/d)” 208.2+ 200.3 1359+ 193.3"
Absorption rate (%)” 32.8+ 31.6° 214+ 305°

1) Meanz SD (n=12). Different alphabets in the same line indicate significant differences between the two
dietary treatment groups (Tofu+basal diet and Cow's milk+basal diet) by Wilcoxon Signed Ranks Test

(p<0.05).
2) Balance (mg/day) =Intakel] (Feces+Urine)
3) Retention rate (%) =Balance/Intakex 100
4) Absorption (mg/day) =Intake( Feces
5) Absorption rate (%) =absorption/Intakex 100
)

6) Dillerent letters of the each line indicate significant diCerence (p<0.05).
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