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Availability of plum-vinegar (umezu) calcium in rats

Satoshi Takasuar, Hideyuki Omor:, Tohru Matsur and Hideo Yano
Division of Applied Biosciences, Graduate School of Agriculture, Kyoto University

Plum-vinegar calcium is a byproduct of producing “plum wine”. The present study was designed to compare the
availability of calcium in plum-vinegar calcium (PV) with calcium carbonate (CAR) and calcium citrate (CIT). Rats
were given diets containing one of 3 calcium sources at a level of 50% or 100% of calcium requirement for 4 weeks.
Femur was collected and we measured defatted weight, density, ash weight, ash density and calcium content. All
bone parameters increased with dietary calcium in rats given each calcium source. Femoral defatted weight, densi-
ty, ash weight, and ash density were higher in PV group than in CAR group (p<0.05) when dietary calcium was low.
These parameters did not differ between PV group and CIT group. When dietary calcium was high, femoral defat-
ted weight was higher in CIT group than in the other groups (p<0.05) and the bone parameters did not differ
between PV group and CAR group. We suggested that the availability of plum-vinegar calcium or calcium citrate
was higher than calcium carbonate when intake of calcium source was low. Calcium citrate showed higher availabili-
ty than the other calcium sources at high intake of calcium source but the advantage of plum-vinegar calcium disap-
peared. High content of sodium may interfere with calcium availability in plum-vinegar calcium when its intake is

high.
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Table 1 Composition of experimental diets (g/kg diet).

Calcium carbonate Calcium citrate Plum-vinegar calcium
Calcium level (%) 2 50 100 50 100 50 100
Casein 200.0 200.0 200.0 200.0 200.0 200.0
Cornstarch 391.3 385.0 385.2 3729 384.2 371.0
a-Cornstarch 1320 132.0 1320 132.0 1320 1320
Sucrose 100.0 100.0 100.0 100.0 100.0 100.0
Corn oil 70.0 70.0 70.0 70.0 70.0 70.0
Cellulose 50.0 50.0 50.0 50.0 50.0 50.0
Mineral mixb 350 35.0 350 35.0 35.0 35.0
Vitamin mix¢ 10.0 10.0 10.0 10.0 10.0 10.0
L-Cystine 30 3.0 30 3.0 3.0 3.0
Choline bitartrate 25 25 25 25 2.5 2.5
Calcium carbonate 6.2 125 0 0 0 0
Calcium citrate 0 0 12.3 24.6 0 0
Plum-vinegar calcium 0 0 0 0 133 26.5
(Calcium content) 25 5.0 25 5.0 25 5.0

a: The percentage of required calcium. b : Mineral mixture was based on AIN-93G without Ca.
¢ : Vitamin mixture was based on AIN-93G.

Table 2 Composition of plum-vinegar calcium.

Water (2/100g) 54
Calcium (g/100g) 189
Sodium (g/100g) 1.06
Magnesium (g/100g) 0.107
Potassium (2/100g) 0.025
Iron (mg/100g) 1.84
Manganese (mg/100g) 0.58
Zinc (mg/100g) 0.15
Citric acid (g/100g) 63.5
Malic acid (g/100g) 3.92
Oxalic acid (g/100g) 0.01
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Table 3 Effect of dietary calcium source and its level on femoral parameters in rats.

Ca Level* 50 100 P-value

Ca Source Carbonate Citrate Plum-vinegar Carbonate Citrate Plum-vinegar  Source Level S XL
n 6 6 7 6 6 7

Volume (mm3) 675+ 21 6805 688 = 15 696 =21 720 £ 12 683 % 15 NS NS NS
Defatted weight (mg) 308 + 92 424 + 62D 43] * 5bc 453 = 15¢ 481 =54 451 * 11¢ 0024  0.0001 0.088
Density (mg/cm? 590 = 8 624 = 8> 627 = 10bc 651 = gcd 668 £ 94 661 = 9d 0013 0.0001 NS
Ash weight (mg) 236 = 52 253 + 40 259 = 3b 279 = 9cd 295 x 3d 277 = 7¢ 0.027 0.0001 0052
Ash density (mg/cm?) 350 =72 372 x5b 377 = 8b 402 + 5¢ 409 = 7¢ 406 = 6¢ 0039  0.0001 NS
Ca content (mg) 90 =28 96x22 97 x ]2 106 = 3> 110 = 3b 106 * 3b 0099  0.0001 NS

Carbonate, calcium carbonate; Citrate, calcium citrate; Plum-vinegar, Plum-vinegar calcium; n, number of rats.
*Calcium level (percentage of required calcium)
Values are means *= S.D. Values with different superscripts are significantly different (P < 0.05). NS = not significant
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