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ABSTRACT

Ca concentration of TOFU is as high as that of cow's milk, while bioavailability of the
former is believed to be lower than that of the latter. It is based on a report from an
old study in Japan, however, the studies from all over the world showed rather similar
absorption rates of them. The purpose of this study was to find the absorption rates
and requirements of Ca in TOFU and skimmed milk by balance studies. Twelve post-
menopausal women were recruited on a voluntary basis and two nutrition studies
were conducted. In the first study subjects were randomly allocated to 15 d on basal
diets (300 mg Ca) with TOFU (300 mg Ca) or skimmed milk (300 mg Ca) separated by a
15 d washout interval in a crossover design. In the second study, only basal diets (300
mg Ca) were given for 15 d. Basal diets were 3 cycle menus. Feces and urine of the
last 5 d were collected in both studies and Ca concentrations were analyzed.
Apparent absorption rates of TOFU and skimmed milk were 33+32 and 21+31%,
respectively. Average Ca requirements of TOFU and skimmed milk estimated by the
balance study were 502+84 and 625+89 mg/d, respectively. The results suggest that
TOFU is a good Ca source. Soy Protein Research, Japan 11, 15-19, 2008.
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Table 1. Physical characteristics of subjects!

Age (years) 58+4
Height (cm) 149+5.8
Body weight (kg) 44448
BMI 19.8+1.5
Usual Ca intake (mg/d) 347+61
Bone density SOS (m/s) 1,5224+20

(standard value 1,500>)
! Number of the subjects was 12 post-menopausal
women. Values are mean=SD.
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Fig. 1. Design of the first study. The subjects were
randomly allocated to 15 d on basal diets (300
mg Ca) with TOFU (300 mg Ca) or skimmed
milk (300 mg Ca) separated by a 15 d washout
interval in a crossover design. Feces and urine
of the last 5 d were collected in both studies and
Ca was analyzed.
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Table 2. Three cycle menus and their energy and nutrient concentrations

Menu A Menu B Menu C
Breakfast noodles with pork lean rice noodles with tomato sticky rice with pork lean
Lunch cooked rice, pork medium fat  cooked rice, fried fish with cooked rice, pork medium fat
murder, winter melon soup, fish sauce liquid, mustard fry, boiled cabbage
fruits green soup, fruits
Dinner cooked rice, fried fish with cooked rice, pork medium fat  cooked rice, boiled chicken,
tomato, kohlrabi hard-boiled,  fad-boiled, pumpkin soup, winter melon soup, fruits
fruits squash fly, fruits
Energy (kcal) 1,954 1,859 2,179
Protein (g) 81.2 734 84.0
Fat (g) 41.6 41.9 64.9
Carbohydrate (g) 315 298 316
Ca (mg) 301 302 302

Table 3. Ca absorption rates and balances observed in 12 post-menopausal women by 3 dietary treatments”

dietary treatments

TOFU + basal diet cow's milk + basal diet basal diet
intake (mg/d) 634+10° 634+10° 330+8
feces (mg/d) 42642007 4984193 310+95
urine (mg/d) 145442 146 +54 150+36
balance (mg/d)? 64+210° —10+£203° —130+102
retention rate (%)% 10.0+33.1* —1.6£32.0° —39.4+30.8
apparent absorption (mg/d)* 208 +£200° 136+193° 20495
apparent absorption rate (%)% 32.8+31.6° 21.4430.5° 6.1+28.8

1) Mean=+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)=Intake — (Feces+ Urine)

3) Retention rate (%)=Balance/Intake X 100

4) Apparent absorption (mg/day)=1Intake — Feces
)

5) Apparent absorption rate (%)= Apparent absorption/Intake X 100

KE-ABEME Vol. 11(2008)

17



<, MR DCaik G L NIV AME & TEZ D @Y
BTFWA L ERF A BV, FICaDTINE D F W
EREFROITTEB Y, FNNHE T THEENIIYAD
ZrELTELLONTEA LaL, —FTHROX
ERANTARL L, FHCaOMINMEATIEZIZ LD
LT MO LMD Z TR TENRL TV S & v ) R
ROV, KEEFOCaFI AR, RABME
WKBWTHALFAOFHANEIEN Ve T LH0
We20fC A CEFL22.6%, FHFL29.1% LT 5 b D2,
YT ATELRK63%, WF46%Y, SH4 T v hTH
FL77%, Cai{bE.FL61% 7% L OWiEHH Y, KECa
DOEAFIRARREIEIA, T, SaBelimishn
TFHIOCaFIHRIZHE L L WIEERVWEEZ SN B,
RITRORERS CHELRT HERE B o7 1o T
EBREMR G, WEROBE N FEISVR2 S
bOD, RELWINEDORWCalETHE LT 5.
—77, KEWL&EINDL 714 F VRizCak RiEfLd 5
7e®, EANTOCAINEHET 5 L Fh T,

L2L, RfFEh o6 PPHEENT A2EED T 1+ F
YBROETIE, CaDWIERIZHEEZ KITTIEEDD
DT ENVE W) T EATRIBEI N,

LRl OREETIRBHMISH MO b, HWO10H
WA mIn I, < 5 HE A B e Lz, s
Mk 3 HCIEA R SHEMZLLEET D L) #iEDS
HH7, LL, BRI, #EE~OEHEIKE
<, 3H»H 1AMZBEEHH L T2 D0% 0. 4
[, F4I1Z10H M2 @M & L7225, 10H M CHbR
HLEBDTHHICHEIBTE Lo R REMEII G ETE %
W,

Calb¥# (mg/d) &, TIEAITIET502+84, |
FLABIUET625+89 L B S N7z (Fig. 2). T Ok
REFH LT, NPT AMRBRLEDOCaD LY
#13/550 mg/d & HEE SNz, (EROBUDOLEREZ
72 L ERIN TV BIERRL, THHECLERLC
2REOIEMREMEEZMA LD THE., WA,
5 OHEREIZMT700 mg/dEHER SNz, 2L, H
RADHEFEEG00 mg” 12UV AT, KIE O HESEE1,200
mglZlERD L35 IR, LA LS, T
TS O HF % CalE g (mg/d) 13347£61
EIFRE D o722 EDPRINERE O TS, 4
BRI L TWALEF DA 9. AR (HCa300
mg/d) BIEFOCatt#l (mg/d) 1&—130£102C, B
LPICATH-72. TOZ EIE, HEZCallilE
347461 mg/dCTIHIEMEMICCaBNEL AL L T 5
CEERIEL TS,

ARIFFEDRFIZOVTHRBL TBLLEDTH A

18

3. KIfFETIZZuAF —N—RKEukE W, 208
PRI TR BB 2 BB L, OISRyl ks e
T52LT, WRDZBHVMAEIIL LN T ADHEL
ZWE LA L L, EYoE bE @R o
W FHICEET LYY I DL Ty — BT
EHETELRVIEHEL S o2, Lo T, A%
DH SN B Calh Bt b & OHESE & % FERF 1
FEDARTRET H I LITHLC, 5B LICRMOE
FIRITE CHEE & SO RERT L OHBEG %
L2 L, KHEFCTOLERT MEHIEL T
EVWETHB.

F 7, Fos DIREAT o 72X b F A TOHEFEOKE
B, ZTRICBEEOBREN LV L, ZOUEEICH
WTHHTEA/NLER/NI ZDOBPERHTH S
EHL NI o720, R TEEIFIICEL L %
WHEWCali Tdh 5 Z EpSiEH s N72720, FHERE
FHiozolz, FILHMTES I TE 2 AME
EHOETCEBOBREZFHDO TN I LIERIH L &
SAL). Ao LIZEEXtE b oMoHE T Y
THEIZOWTHFE RSS9,

DbEofEme LT, SEOCanEAEFIHZRITES
{, TPT7AOCalifiieE LTIHFEFLVWAEMTH 5
ZENbPotz. Ak, Bk LERBICB DM
MERRPHB O R & REFWIZRICL Y, SHORKEE
W% LTV FETH 5.

100
—_ ' . |
g 501 -»-Tofu -_-'_Cows milk *P=Q-041
P 0 50284 mg T
2
g =50+ 625189 mg
o
- 100 +
© —150 ; : ,
300 mg 600 mg Ca intake

Fig. 2. Regression lines of Ca balance between basal
diet and test diets. Mean=®SD. *Significant
difference in values between the two groups by
Wilcoxon Signed Ranks Test (p<0.05).
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