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Abstract

This study was conducted to examine the effect of calcium extracted from salted anchovy (Engraulis japonicus)
on the calcium metabolism of rats. Sprague-Dawley male rats were fed low-calcium diets (0.15%) for 2 weeks
after the adjustment period. Rats were divided into five groups and were fed experimental diet for four weeks.
Experimental diets were low calcium (LC, 0.15% CaCOs3), 0.5% CaCOs; (CC), seaweed calcium (SC), calcium
lactate (LC), anchovy calcium (AC). The low-calcium diet group (LC) showed the lowest weight gain and had
no differences among the groups with adequate calcium intake. Calcium retention was lowest in the LC group
and higher in the CL, SC, AC groups than in SC groups. Serum alkaline phosphatase (ALP) level was highest
in LC group, and significantly low in the CC and AC groups (p<0.05). Parathyroid hormone and osteocalcin
levels showed no differences among experimental groups. The urine deoxypyridinoline (DPD) level was lower
in AC and CC groups compared to the LC group (p<0.05). The dry weight of the femur showed no significant
differences among normal calcium groups. The bone mineral density of the femur in AC and CC group were
significantly higher than the LC group (p<0.05). From these results, calcium extracted from salted anchovy
can be useful as a calcium supplement comparable with calcium carbonate.
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CaCOsE FH93H L, AZHT(LC, low calcium, 0.15%
CaCQ3), NZZ4EF(SC, seaweed calcium), ZAMZ4
(CL, calcium lactate), B X451 (AC, anchovy calcium)2-
2 st 4530 S8 AT AZdEsTS A st v
A APTFL ZETFEFL 05%S £33 2o Z A FT3ATh
Mz, %‘i*}%}" DAL AA AL K 2 F 3| AF A

Ao, o

o] ZEFS BAsIAEIRZE 37.8%, B4t dHE: 13.6%,
WYX Z45 382%) 2lo]9] HIbES Aot on, 2o] 24
vitamin mixture, mineral mixture(calcium-free)= AIN-
93Gell Ak i dstAtH(Table 1). A2 o] 9} o] 21 3t
FE AFFA R, ARl e 719 04% EDTA
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HESE ¥ 40| 7F ZoF AFHsk 2E 100 mL7F 5 SHFE 3469
o] 3+ 353 9] Sprague-Dawley® 7 %%‘401]71] =& a1, W2 105£5°C 2o HEAA 22 Wadith
% AH 220 BEES Ho015%)F TR F @
Table 1. Composition of the experimental diet (g)
Groups”

LC CC SC CL AC
Calcium carbonate 3.8 12.6 - — —
Seaweed calcium - - 13.3 - -
Calcium lactate - - - 37.0 -
Anchovy calcium powder — — — — 13.2
Cornstarch 3974 397.4 3974 397.4 3974
Casein 200.0 200.0 200.0 200.0 200.0
Dextrinized cornstarch 132.0 132.0 132.0 132.0 132.0
Soybean oil 70.0 70.0 70.0 70.0 70.0
Fiber ' 50.0 50.0 50.0 50.0 50.0
Mineral mix” 35.0 35.0 35.0 35.0 35.0
Vitamin mix” 10.0 10.0 10.0 10.0 10.0
L-cystine 3.0 3.0 3.0 3.0 3.0
Choline bitartrate 25 25 25 2.5 25
tert-Butylhydroquinone 0.014 0.014 0.014 0.014 0.014
Sucrose to 1000 1000 1000 1000 1000

1)LC low calcium (0.15% CaCOs); CC, 0.5% CaCOs; SC, seaweed calcium; CL, calcium lactate; AC, anchovy calcium.
?The composition of mineral mix was based on AIN-93G (calcium free).

Vitamin mix: AIN-93.
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Chemicals Co., Ltd., Tokyo, Japan)Z& AF&3le] =431
parathyroid hormone(PTH)<2 Rat intact PTH ELISA kit
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Table 30l 2ol dFHFS iﬂa A A2 el w) A

Group” Initial BW (g) Final BW (g) Food intake (g/week) FER?
LC 118.1 45,133~ 323.6+21.42" 130.7+£9.49" 0.23+0.01™
cC 1182+3.12 355.1 +22.16% 145.1 +7.54° 0.25+0.03
SC 116.1+11.21 345.8+15.92%° 144.6+8.12° 0.254+0.02
CL 113.2+8.16 340.9+19.22%° 152.94+12.16° 0.26+0.02
AC 118.4+7.12 350.2+ 1250 146.5+5.92° 0.26+0.01

DRefer to Table 1. Food efficiency rate=Weight gain/ Food intake.

YValues are mean+SD. YNS: not significant.

Values within column with same superscript are not significantly different by Duncan’s multiple range test at a=0.05.

Table 3. Calcium intake, calcium absorption and retention in the experimental group

Groun Ca intake Focal Ca excretion Urinary Ca excretion Ca ablsorption Ca retentig)n
L (mg/day) (mg/day) rate” (%) (mg/day)®

LC 335+4.46" 4724053 4.84+2.25° 86.2+9.01° 2544277
cC 97.2+7.46 38.9+4.35" 15.2+8.75" 61.8+9.70 46.6+21.2°
SC 102.1+8.16° 453+573° 17.1+£6.68" 55.8+6.68" 409+18.0°
CL 99.5+9.16 26.5+4.25" 21.1+5.26° 7354974 51.2+165"
AC 102.5+9.46° 38.1+6.25° 17.2+2.30™ 62.7+5.65" 48.3+9.6°

YRefer to Table 1.

YCa absorption rate (%)=(Ca intake—fecal Ca excretion)/ Ca intake x 100.

YCa retention (mg/day)=(Ca intake —fecal Ca excretion—urinary Ca excretion).

“Values are mean=+SD.

Values within column with same superscript are not significantly different by Duncan’s multiple range test at a=0.05.
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Table 4. Calcium biochemical parameters of serum and urine in the experimental group
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Group” Serum Urine
ALP (IU/L) Osteocalcin (ng/mL) Calcitonin (pg/mL) PTH (pg/mL) Deoxypyridinoline (DPD)
LC 592.3+64.9°% 1.19+0.23Y5 243+1.12° 225.3+21.6™ 406.1+44.2°
CC 462.1+34.2° 1.26£0.24 3.40+0.67° 249.0+48.8 3625+11.2°
SC 523.1+25.3" 1.17+0.12 3.42+0.27° 234.8+19.7 385.0+24.9%
CL 534.2+66.6™ 1.20£0.18 3.45+0.85" 237.1+21.8 423.2+34.2"
AC 452.6+927.4° 1.23+0.20 3.16+£0.42° 219.2+21.5 354.6+13.5"

YRefer to Table 1. ?Values are mean=SD.

YValues within column with same superscript are not significantly different by Duncan’s multiple range test at a=0.05.

NS: not significant.
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Table 5. Wet weight and dry weight of femur in the ex-
perimental group

Wet weight Dry weight
g g/100 g BW g g/100 g BW
LC  067+0.057"0.22+0.02""  0.42+0.08" 0.13+0.01°

Group”

CC  0.81£0.05" 0.22£0.01 0.54£0.03" 0.16+0.01°
SC  0.86%£0.09" 0.25+0.03 0.55+£0.09" 0.16+0.01°
CL  0.82£0.05" 0.24%0.05 0.55+0.11" 0.15+0.01°
AC  0.81£0.10° 0.23%£0.06 0.53%0.14* 0.17+0.01°

YRefer to Table 1.

?Values are mean+SD.

YValues within column with same superscript are not sig-
nificantly different by Duncan’s multiple range test at a=0.05.

NS: not significant.
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Table 6. Calcium level and bone mineral density of femur
in the experimental group

Group” Ca (mg/g) BMD (g/cm?)
LC 87.7+5.329% 0.17+0.01°
cC 97.6+854° 0.25+0.00°
sSC 98.2+4.71° 0.27+0.02°
CL 99.5+3.81° 0.2440.01*
AC 102.1+4.55° 0.26+0.01°

YRefer to Table 1.

Values are mean=SD.

YValues within column with same superscript are not sig—
nificantly different by Duncan’s multiple range test at a=0.05.
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