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ABSTRACT Although bone soup has long been recommended as a calcium source by dieticians,
there are few data concerning the calcium content of this soup. This study aimed to evaluate the
feasibility of using bone soup as a calcium source by surveying the calcium content of a restaurant’s
and homemade bone soups and studying the effect of bone source, cooking duration, and the amount
of vinegar on the calcium contents of the soups. After appropriate sample pretreatment, concentrations
of calcium, magnesium, and phosphorus were measured by inductively coupled plasma-atomic emis-
sion spectrometer. The average Ca concentration in restaurant’s and homemade bone soups was 16.0
and 12.4 ug/ml, respectively, and there was no significant difference between the two. Calcium con-
tent significantly increased with longer cooking times, from 1.3 and 1.5 ug/mL with 3 h of cooking
to 4.3 and 4.7 ug/mL with 11 h cooking for spareribs and femurs, respectively; however, there was
no difference between the two bone sources. Compared to the soup without vinegar, adding vinegar
resulted in a pH decrease of from 6 to 5 in the bone soup and a 25-fold increase in calcium con-
centration from 1.5 to 38.3 ug/mL. An estimation of average calcium content equivalent to a 240-mL
bowl of bone soup based on these data was 9.2 mg, which is only 1% of the recommended Ca in-
take. In conclusion, the calcium concentration in bone soup is significantly increased by prolonged
cooking and increased acidity to pH < 5; however, bone soup is not considered to be an effectlve
Ca source based on the total Ca content.
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Table 1. Calcium, magnesium and phosphorus contents in restaurant’s style and homemade bone soups '

Restaurant's style (n=8)?

Homemade style (n=3) ?

Mineral ' Mean Range Mean Range

Ca (ug/mL ) 16.1+9.0 4.3-41.6 12.4+£16.1 1.0-30.8
Mg (pg/mL) 10.0+3.8 3.1-17.8 13.0£16.2 3.6-31.7
P (pg/mL ) 9.2+10.8 0.3-36.5 16.9 +20.6 2.3-40.5

! Values are mean £SD.

? Each restaurant uses different bone combination for restaurant's style soup preparation, for examples, pig's femur & chicken breast bone,
chicken neck & chicken head, pig's femur & commercial chicken powder, cattle's femur & cattle's spine, pig's femur & vegetables, and pig's
femur only. The main bone source for homemade style soup is pig's sparerib.
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Fig. 1 Effect of bone source and cooking duration on calcium
contents in bone soup. Values are mean + SD (n = 2). The
differences among those cooking time with different letters (a,
b, ¢) are statistically significant (p<0.05) in each type of
bone sources. P trend represents the trend for change in cal-
cium contents over cooking time.
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Fig. 2 Effect of bone source and cooking duration on mag-
nesium contents in bone soup. Values are mean + SD (n =
2). The differences among those cooking time with different
letters (a, b, c) are statistically significant ( p<0.05 ) in each
type of bone sources. P trend represents the trend for change
in magnesium contents over cooking time.
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Fig. 3 Effect of bone source and cooking duration on phos-
phorus content in bone soup. Values are mean = SD (n = 2).
The differences among those cooking time with different letters
were statistically significant (p<0.05 ). P trend represents the
trend for change in phosphorus contents over cooking time.
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T{EI;I-(;Z. Mineral contents of bone soups with and without added vinegar'

Minerals Without vinegar With vinegar
Ca (pg/mL) 1.5£1.0 38.3+1.8%
Mg (pg/mL) 1.3+1.0 17.0 £ 0.6*
P (pg/mL) 70+1.4 2.8+04
PH 6 5

! Values are mean =SD (n=2 ).

*Values are significantly different between soups with and without added vinegar at p < 0.005.
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Table 3. The effects of various cooking conditions on the calcium solubility of bone dish.
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& A ¥ pH &
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n=3 (2-31R) 2.B1WEFEI120mLE NA (2) ZEBT Bl 28 R 4.4 mg/g al. ("
BE% vl BY% INEE3kg NA KERESEAFERFINE  Median : 46.5 Chan et al.
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N=22  3-7RIN#A—RK e I o
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#EE  LEYE (1) Fhngg 6.95  TE93°CT » H 2 /B 28.2 ug/g @ Hadfield et
n=NA (09kg) (2) pnfg 60 mL 558 FE93°CTF » & 2 /NEF 47.3 pg/g al. (%)
2.3 (1) Thnig 696 fE£93°CF » & 6 /\b¥ 26.4 ng/g
(09kg) (2) o 60 mL 569 FE93°CT » & 6 /B 35.8 ng/g
3.5 (1) B 6.83 FE93CT » 2 /hEE 25.7 ug/s
(1.8kg) (2) bk 60 mL 560 FE93°CTF » & 2 /\EF 35.9 ng/g
4. 9300 (1) NS 7.03  FE93°CTF » % 6 /)\i% 30.1 pg/g
(1.8kg).  (2) jnfE 60 mL 577 1E93°CTF » & 6 /K 37.0 pg/g
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(2kg)
KBS | AEEEE BB kK 7.06 7E 87-92°CF » #k#& 24 /\BF 6 pg/mL Rosen et al.
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&HLE BE—HEH 448 1552 ug/mL

' AT AT 4 R IR A mg/g 0 ng/g Kpg/mLl kT o
2NA: data not available.
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