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ABSTRACT

Calcium (Ca) is an essential element to maintain body homeostasis. However, many factors disturb calcium absorp-
tion. Aspartic acid chelated calcium (AAC) was synthesized by new methods using calcium carbonate and aspartic
acid. This study was carried out to investigate the bioavailability of AAC in Ca-deficient rats. The experimental groups
were as follows: NC; normal diet control group, CD-C; untreated control group of Ca-deficient (CD) rats, CD-CaCOs;
CaCO;s treated group of CD rats, CD-AAC; AAC treated group of CD rats, and CD-SWC; and seaweed-derived Ca
treated group of CD rats. The Ca content of various types of Ca was held constant at 32 mg/day, and the four CD groups
were fed for 7 days after randomized grouping. Ca content in serum, urine, and feces within feeding periods were ana-
lyzed to confirm Ca absorption. Serum Ca content was significantly higher in the CD-AAC (11.24 mg/dL) and CD-
SWC (10.12 mg/dL) groups than that in the CD-C (8.6 mg/dL) group 2 hours following the first administration. The Ca
content in feces was significantly lower in the CD-AAC (35.4 mg/3 days) and CD-SWC (71.1 mg/3 day) groups than that
in the CD-CaCO; (98.7 mg/3 days) group (p > 0.05). AAC had a 2.3-fold higher absorption rate of Ca than that of SWC.
No differences in fibula length were observed in the NC and CD groups. The fibula weights of the CD-AAC (0.33 g)
and CD-SWC (0.33 g) groups increased compared to those in the CD-C (0.27 g) group; however, no significant differ-
ence was observed between the CD groups. We conclude that bioavailability of AAC is higher than that of seaweed-de-
rived Ca or inorganic Ca. Thus, these findings suggest the AAC has potential as a functional food material related to

Ca metabolism. (Korean J Nutr 2011; 44(6): 474 ~ 480)
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Table 1. Diet composition (g/kg diet) and feed rate of calcium

NC

Calcium deficient (CD) groups

CD-C CD-CaCO;, CD-AAC CD-SWC
Casein 200 200 200 200 200
Sucrose 100 100 100 100 100
Cellulose 50 50 50 50 50
Mineral mixture” 35 35 35 35 35
Vitamin mixture” 10 10 10 10 10
Methionine 3 3 3 3 3
Choline bitartrate 2.5 2.5 2.5 2.5 2.5
Corn starch 549.5 549.5 549.5 549.5 549.5
Corn oll 50 50 50 50 50
Calcium intake by oral administration (mg/day)
CaCO;, - - 32 - -
AAC - - - 32 -
SWC - - - - 32

1) NC (normal control) group: AIN-76 mineral mixture, CD (calcium Deficient) groups: Ca deficient mineral mixture  2)Vitamin

mixture: AIN-93G.

NC: normal control, CD-C: vehicle administration on calcium deficient rat, CD-CaCO;: CaCO,; administration on calcium defi-
cient rat, CD-AAC: amino acid chelated calcium (AAC) administration on calcium deficient rat, CD-SWC: seaweed-derived cal-

cium administration on calcium deficient rat
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Fig. 1. Acute metabolic effects by various forms of calcium supple-
ment. NC: normal control, CD-C: Vehicle administration on cal-
cium deficient rat, CD-CaCO,: CaCO, administration on calcium
deficient rat, CD-AAC: amino acid chelated calcium (AAC)
administration on calcium deficient rat, CD-SWC: seaweed-de-
rived calcium administration on calcium deficient rat. Bloods
were collected in two hours following first administration. Values
are Mean + SD for é rats. Means with different superscript letters
are significantly different at p < 0.05 by Duncan’s multiple range
fests.

Table 2. Apparent calcium absorption

Caintake Fecal Caexcretion  Apparent
(mg/3 days) (mg/3 days) absorption (%)
CD-C 0 2.7 £0.6 -
CD-CaCQO; 926 98.7 + 5.3° 0
CD-AAC 96 35.4+23° 63.1
CD-SWC 926 711 +7.3° 25.9

CD-C: vehicle administration on calcium deficient rat, CD-Ca-
CO;: CaCO; administration on calcium deficient rat, CD-AAC:
amino acid chelated calcium (AAC) administration on calci-
um deficient rat, CD-SWC: seaweed-derived calcium adminis-
tration on calcium deficient rat. Feces were collected for 3
days following first administration. Values are Mean + SD for 6
rats. Means with different superscript letters in Ca intake group
are significantly different at p <0.05 by Duncan’s multiple range
fests
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Table 3. Body weight, weight gain, diet intake, and organ weight

ems Groups NC cb-C CD-CaCo, CD-AAC CD-SWC
IBW (g)" 107.6+ 2.2° 1060+ 2.3 1063+ 2.1 1062+ 2.0 1063+ 2.1
FBW (g)” 181.2+ 2.2° 197.4+13.6 191.2+ 152 181.6+16.3 196.6 +18.9
DI (g)° 376.2+19.2" 371.6 +22.4 4050+ 14.7 327.9 + 24.4 401.1 +27.2

Organ weight (mg/BW)
Liver 448+1.9° 40.7 £ 1.4 374+ 1.6° 442+ 1.7° 360+ 0.6°
Kidney 83+0.3" 88+ 0.3 8.6+ 0.40 84+ 03 82+ 0.2
Spleen 3.5+0.5" 30+ 00 30+ 00 3.0+ 00 30+ 03

1) IBW: Initial body weight 2) FBW: Final body weight 3) TDI: Total diet intake. Values are Mean + SD for 6 rats. Means with differ-
ent superscript letters in same items are significantly different at p <0.05 by Duncan's multiple range tests. ns: not significant

NC: normal control, CD-C: vehicle administration on calcium deficient rat, CD-CaCO,: CaCO; administration on calcium defi-
cient rat, CD-AAC: amino acid chelated calcium (AAC) administration on calcium deficient rat, CD-SWC: seaweed-derived

calcium administration on calcium deficient rat

Table 4. Calcium concentration of serum and urine

Serum (mg/dL) Urine (mg/dL)

NC 10.68 £ 0.18° 0.20 + 0.03°
CD-C 8.12 +£0.52° 0.11 £0.03°
CD-CaCO; 9.13+0.21° 0.22 +0.01°
CD-AAC 10.63 £0.21° 0.22 +0.04°
CD-SWC 10.44 +0.07° 0.22 +£0.02°

NC: normal control, CD-C: vehicle administration on calcium
deficient rat, CD-CaCO;: CaCO,; administration on calcium
deficient rat, CD-AAC: amino acid chelated calcium (AAC)
administration on calcium deficient rat, CD-SWC: seaweed-
derived calcium administration on calcium deficient rat. Values
are Mean = SD for 6 rats. Means with different superscript letters
in same items are significantly different at p <0.05 by Duncan'’s
multiple range tests. ns: not significant
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Fig. 2. Changes of length (A) and weight (B) on fibula by various
forms of calcium supplement. NC: normal control, CD-C: Vehi-
cle administration on calcium deficient rat, CD-CaCO,: CaCO;,
administration on calcium deficient rat, CD-AAC: amino acid
chelated calcium (AAC) administration on calcium deficient
rat, CD-SWC: seaweed-derived calcium administration on cal-
cium deficient rat. Fibulas were collected in 7 days following first
administration. Values are Mean = SD for 6 rats. Means with dif-
ferent superscript letters are significantly different at p <0.05 by
Duncan’s multiple range tests. ns: not significant.
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