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Effects of Ca Intake Levels on Mg Utilization in Rats of Different Ages

Choi, Mi-Kyeong - Jun, Ye-Sook

Department of Human Nutrition and Food Science, Chungwoon University,
Chungnam 350-800, Korea

ABSTRACT

The purpose of this study was to investigate the effects of calcium intake levels on
magnesium utilization in young and adult rats fed various levels of calcium(50, 100 or 200% of
requirement) for 3 weeks. Feed intake, body weight gain, and feed efficiency ratios of the
young group were significantly higher than those of the adult group. In calcium levels of
tissues, serum calcium levels in young group were higher than in the aduit group and kidney
calcium levels in HCa(high-calcium group) were higher than in other groups. There was no
significant difference in magnesium intake among age and diet groups. However, magnesium
excretions through feces and urine in the adult group were higher than in the young group.
Therefore, magnesium retention in the young group was higher than in the adult group.
Especially in the young group, fecal magnesium excretion was increased with increasing levels
of dietary calcium. Serum magnesium levels were lowest in YHCa(young & high-calcium)
group, and there was no significant difference in liver and kidney levels among the calcium-diet
groups. These results indicate that high calcium consumption promotes of fecal magnesium
excretion and decreased magnesium retention rates in growing rats. Therefore, it is suggested
that mineral interactions should be considered in the supplementation of dietary calcium intake
for growth. (Korean J Nutrition 31(9) : 1404~1410, 1998)
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Table 1. Dietary formulation of experimental group

Ingredient Low Ca Normal High Ca
Casein 20.0 20.0 20.0
DL-Methionine 03 0.3 03
Corn starch 15.0 15.0 15.0
Sucrose 50.0 50.0 50.0
Cellulose 5.0 5.0 5.0
Corn oil” 5.0 5.0 5.0
Ca free mineral mixture” 1.75 1.75 1.75
CaHPO4 0.875 1.75 3.5
Vitamin mixture” 1.0 1.0 1.0
Choline bitartrate 0.2 0.2 0.2

1) Butylated hydroxytoluene as antioxidant was added 0.
0125%/kg oil

2) Mineral mixture :
Sodium chloride 74g, potassium citrate - monohydrate
220g, potassium sulfate 52g, magnesium oxide 24g,
manganous carbonate 3.5g, ferric citrate 6g, zinc car-
bonate 1.6g, cupric carbonate 0.3g, potassium iodate
0.01g, sodium selenite 0.01g, chromium potassium sul-
fate 0.55g ; sucrose finely powdered to make 500g

3) Vitamin mixture :
Thiamin - HCl 600mg, riboflavin 600mg, pyridoxine
- HCl 700mg, nicotinic acid 3g, D-calcium pantoth-
enate 1.6g, folic acid 200mg, D-biotin 20mg, cyano-
cobalamine 1mg, vitamin A 400,0001U, dl-o-tocophe-
rol acetate 5,000iU, cholecalciferol 2.5mg, menaqui-
none 5mg ; sucrose finely powdered to make 1,000g



1406 / 25 A +-F3 vlavg o] &

A3t BEALSS] Ha g AR, ARE, BF 58
0.4% EDTA(ethylene diamine tetraacetic acid)
ool 24A7F IRl 23 SRR 3H o)A Al
F Az7)oA ARAIA AT AFE 157
HHA e Al SAEIAT AojHAR g 73
28 AFHE 7] st AFEFA 243 Aol A
8258 AAY Tl AU ARAATFS WY 2
& Azt AAER A AL E ALRFS FANAM 2
o] RAE wWgtez Asidon sdFE 43
of B3t

2. Nz My R 2N

LS 287 39 FH ARTES tAPel A 28
3 e e, A8e 3,000rpmelA 108
ZH QAR T F AERS Hl] ARE AAY
I A -20CelA YERAIATE £ AHE-St
Ak 3F AR AEFTES 1247 AFH A
F AAEE AFE S48 ketamine 22 vHHA]
20 & 55 s A4S AR AT AFT Y
< 2,000rpmeoll A 3083t AR S HE LelEA
on g AH F 1387 A3 diojio] el ds
2 BEEES Ao o FAE 43It 84, B
A 2 AT Qe FAREeE Balg £ 2
&3 vl e QaAE- 43 =4 (Atomic absorp-
tion spectrophotometer : Hitachi Z6000, Japan)&
olgale} FRsH R, e ol§S Briets]
ol whadlE RAFHAZ-gEG sEozd W)
AT BR3P x 10012 A&,

3. $H=A

AY-e 23 dojr RE 8 E SAS programe
ol 43l Bz REUAE Tt IH3} Zg A

S WE ol FARY(two-way ANOVAYE &
F, 7 27 $943Q) Aol & #&3}] 9131 Dun-
can’s multiple range testE 22131},

i X 0

1. MEYHHNT, MT3 I8 R NERE

Aol b dFdl o B HHFE| AEA
FHHF, AT L ARE L X e JFS ANE
A Table 29 7ol oJAF7} A=3 it E3kovt
(p<0.05, p<0.001, p<0.001), & HAFE &
A Aol Y. ZEel A7 AR
F, ASF7HE R AIREE P 9T HE A
TEA 2FA 7% 0.24) &Y ZEs 55
FEYE W 272 0.68 FE9| ZFS o7t
B gFA 547 FFRE W AR AT
F7tol 2T FolE Aol7t Yutal stuct. Ze
BZo] g AT M= 100g9 HAA 27F 2.
5 FELE 573 FFUS WO 400€F 9 =A
oA Holel 1.2%9) ZEE A7t 37 TIHE W
P ARAATH ASTHES d2ed 935 Aol
7} gicka st Zg AFHsE e ALRAIHZS A
F57HE £ AR E g 8 Aol7h YEhA] 42
2 d72Age GRS

2. 9%, 1y, Ny s BT

A Zg AHSFE BE FH, F, A% 7
& §FS 2AHE Ade Table 33 2o 8% Zw
FFL oAF7T AR ERoH(p<0.05) ZE
AFHFE FE {F9HQ Aol A FFo] St
gl wet A Zeihe B2 HEE e, 53
Aol glo} WA ol A Ak AFFT7N

Table 2. Feed intake and body weight gain of rats fed different calcium levels

Group" Fe((e:/ (;:;?ke Body (\;l/zlag;t gain Feed efficiency ratio
YLCa 29.85+5.757 3.834+0.33* 0.13+0.02*
YNCa 33.02+5.75 3.9440.58° 0.12+0.03
YHCa 30.58+6.73 4.26+0.44° 0.14+0.02°
ALCa 27.5242.95 1.07£0.90° 0.04+0.04°
ANCa 26.55+3.93 0.98+0.33" 0.04+0.01°
AHCa 27.58+3.77 1.25+0.52° 0.05+0.02°
Age p<0.05 p<0.001 p<0.001
Anova Ca N.S.* N.S. N.S.
AgeXCa N.S. N.S. N.S.

1) In the abbreviated names, Y, A, L, N, and H indicate young, adult, low, normal, and high, respectively

2) Mean = standard deviation

3) Means with different letters within a column are significantly different from each other at ®=0.05 as determined by

Duncan's multiple range test(a> b)
4) Not significant
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Table 3. Calcium levels in serum, liver, kidney of rats fed different calcium levels

Group” Serum Liver Kidney
(mg/dl) g/g) (g’
YLCa 8.21+0.872% 68.74+26.61 104.27+8.31°
YNCa 9.09+0.83° 55.20+7.23 107.00+10.20¢
YHCa 8.69+0.85° 56.94+8.10 160.88+48.13°
ALCa 7.83+1.01° 51.68+1.57 196.10+20.94°
ANCa 8.06-+0.36° 54.14+9.45 189.93+24.45%
AHCa 8.34+0.78% 52.64+5.41 201.44+52.91°
Age p<0.05 N.S. p<0.001
Anova Ca N.S.Y N.S. p<0.01
AgexCa N.S. NS, N.S.

1) In the abbreviated names, Y, A, L, N, and H indicate young, adult, low, normal, and high, respectively

2) Mean=standard deviation

3) Means with different letters within a column are significantly different from each other at «=0.05 as determined by

Duncan's multiple range test(a>b>¢)
4) Not significant
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Table 4. Daily magnesium balance of rats fed different calcium levels

Group” Intake Excretion(mg/day) Retention
roup {(mg/day) Feces Urine (mg/day)
YLCa 15.12+1.80” 7.04+0.30° 0.07+0.03° 8.01+2.06°
YNCa 16.74+0.97 9.18+0.96° 0.07£0.05° 7.49+1.99°
YHCa 15.49+3.48 10.85+0.72% 0.1240.02™ 4.53+2.74®
AlLCa 13.95+0.29 11.14+0.98° 0.21£0.01° 2.60+0.48
ANCa 13.4540.81 9.32+0.14° 0.19+0.02" 3.94+0.97*
AHCa 13.98+0.09 11.38+0.50° 0.18+0.01%* 2.42+0.41°
Age N.S.Y p<0.01 p<0.001 p<0.01
Anova Ca N.S. p<0.01 N.S. N.S.
AgexCa N.S. p<0.05 N.S. N.S.

1) In the abbreviated names, Y, A, L, N, and H indicate young, adult, low, normal, and high, respectively

2) Mean=standard deviation

3) Means with different letters within a column are significantly different from each other at €=0.05 as determined by

Duncan's multiple range test(a>b>c)
4) Not significant
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Fig. 1. Magnesium retention rate of rats fed different cal-
cium levels.
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Table 5. Magnesium levels in serum, liver, kidney of rats fed different calcium levels
Group” Serum Liver Kidney

(mg/dl) (vg/s) (ng/g)

YLCa 2.18+0.05% 21.97+1.73% 40.24+6.80"

YNCa 2.14+0.02° 20.69+2.44 41.66+7.32°

YHCa 1.83+0.41° 20.37+1.98° 37.29+6.31°

ALCa 2.15+0.02° 23.03£2.01™ 28.93+6.19°

ANCa 2.134+0.05° 23.35+2.34° 27.60+6.09°

AHCa 2.124+0.02° 27.45+3.29° 27.831+3.80°

Age N.S.* p<0.001 p<0.001

Anova Ca p<0.05 N.S. N.S.
AgeXCa p<0.05 p<0.01 N.S.

1) In the abbreviated names, Y, A, L, N, and H indicate young, adult, low, normal, and high, respectively

2) Mean=standard deviation

3) Means with different letters within a column are significantly different from each other at «=0.05 as determined by

Duncan's multiple range testa>b>c>>d)
4) Not significant.
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