St=A] 56(6), 841-849, 2023 Korean J Fish Aquat Sci 56(6),841-849,2023

zsAlo|SS2HoA st=2 AV 275, SY(Corallina pilulifera)
el oH_-_ 0| Hlﬂ iZ0ll 0|X|= Fet

OIXIQH2 - MBS - SHE I - HFEAR - ZHOIOK* - O|AY - BHYAY - Zystrf2*
RSl OlThthst QlAloralstmAl 2A MBS OfTithat SHOIIEl &% TA, YHYIEE, U 2olH| X
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Corallina pilulifera (CP) is prevalent along the Korean coastline and belongs to the Corallinaceae family, exhibit-
ing growth throughout all seasons. This study confirmed the role of calcium supplementation through CP, calcined
CP (CCP), and a commercial calcium powder, highlighting variations in dosage within animal models induced by a
calcium-deficient diet. Analysis of calcium absorption was conducted by assessing the serum and urine calcium levels
during the feeding periods. Serum calcium content was significantly higher in the control group (CON, 9.79 mg/dL)
than in the calcium-deficient model (CDM, 6.15 mg/dL). The calcium content of urine was significantly higher than
that of CON (0.20 mg/dL) compared with CDM (0.08 mg/dL). Reticular bone thickness showed no significant differ-
ences between the CON and CDM groups. Additionally, micro-CT results demonstrated a reduction in the trabecular
volume and a significant difference between the number of strands and the average interval of the reticular bone. In
conclusion, CP serves as a promising source of calcium supplementation. Therefore, these findings emphasize that
CP is of sufficient value as an industrial material related to calcium metabolism.
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M E 2|3 QL oL, H- A 19] A gke] M3k Qlgf| oF7| E|i= H]
vk S, A8, 1YY T 22 v Atttk &
Zrg(calcium, Ca? )2 A Ao gt & 5 sht=A 9] dgdo] AxEHA 7714 BFA U 177545l tigh
Aol Al 71 o] sk x24I %] F7] Aot A2 A| thoFsh -3 o] Zh4 F9 o) AR 7} E7}81aL 9tk Chang,
WollA] wiel Xjof 59 A4S FAdshH, 721420 Aets, 2003). 7L 2o A& Lo A AR 2A] FAELS o] g3t
gH g g :L% 53} o2k Al A2 245 ALE0] A&Eal Qlom, g Eo o] 7 G m(Kim et al.,
7e= U7] ol ol 22tk g2 & 1998), FZ+(Shin and Kim, 1997) & sjZKKim et al., 1998),
A9 WOM o5 W AT W oS o E e A o]9] ZH(Kim et al., 2003) = ©|-&3t AFAR 0] B
)tk (Peacock, 2010; O'Toole, 2011). 2021 =W A7}FZ L] L Qe o FA| kAt of tgh Al o] o AW A] H
Aboll whE W, ZhE 0] A3 &2 P %A A F71E tiH] 64%e] L o= 2w o8t A HEA Y Aol S71sH =9
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o}, o]= s 2Zo] AU therd o Hy Y 2ok dAtE of
s Sl won, eI FA O FaFE nlxlv= A+
AN B xuwol AR Td AneA A4 Em thop
o RS o] 85 AT50] 2T 9l FA1S Kol gtk
(Tsuchita et al., 1996, Chen et al., 2002).

2 AFoA o] &3t A= A2 F-EANS WY (Corallina pilu-
lifera, CP)2A] o]= f-2uete] A At A &3] & 4= Q=
AP Abg Tl L5l Fo 7 BEMSE He o] 54
ok, AR2FSAIT TS Ut F=REY djlof| A A=A
HAESIAL QLS Wt ofu g ol A AE7A] A Ao A &
SHA| & 4= glom & 27k of obgtellA] ASsht AR & AL
|5 A7t glis A oloh T3 7| A2 FEA T T o
Boto] ZYE A= = Asf 2 ol A9 27 3
I B A F FARRRe I E AAE0] 5 o] FaL 9l
op2]l A A=A O] 7HA] gt kAl & 4= QItH(Kim et al.,
2013; Naetal., 2013).

2 Aol A= ol A AP SE= SHFAF Foll A AREA]
2L e A2 reata T A s Ao Qe JAAIE ©f
Boto] w3t skl 2E7) 7Hse Zlolet olidsiale
], 2T A GO R QIR AnE Ao 7 B8Rt o] 7}

‘55tehal skl o] S Erh #9l7} obd Shfel T4t

o

2ol graA A7) vl 83 RIS skl ozol
2 28 2A2) 27711 E Sfelals] Slalel in vitrolin vivo
o n 178 sk

AT

M=

ARG AR EAR T T A s 2 A TS A &
LS EARE T G S22 Y] 2.9ll8] = (NeoEnBiz Co.,
Bucheon, Korea) ¥ 92 E] ¥ (WATERFIN inc., Seoul, Ko-
rea)ell 4 A 24 AIRE Ag ol 2aE sl o
2= A|HE- s 2725 (Aquamin F; Marigot Ltd., Strand Farm
House, Ireland)S ©]-8-3}% Tt

= A O A
dixds Hz o8

2 Ao A AR CP= gt =t Sal 7 Qblsli et
(1% 37.733958, Z &= 128.990599)0)| A AFAY &= Z-o- 1241
7}

1}

=~

oMl = kA7)0 FLsHAl Ak

ol wf A AT EE AAs] Hste] A= &
sto] 73Rt sllsoll A Bef o ol d e AlA F ko] E &
She Aatt 3tollA 1287 A 2=y e A
< 2 A7 7171 S5 RS daste] Asskal ¢
7 3ol Esieict.

[

3}
of Wi 23] E50] 27T = e olEdS 7= AASH
ou), HHE YEL SCIA 587 8% Wit WA
L7112 A AT AR 60°C A 27] 0 A 48417k ot A x5}
ot A5 AxH AR+ =Y (Pulverisette 6; Fritsch, Idar-
Oberstein, Germany)< ©]-83}o] 22 g0 &2 1057+ a3l
s} sholck. ks CP250 g2 #/3fo] 800mL =7]2]
2o} 271 of wal A7) 88k (HQ-DMF3; CORETECH,
Anyang, Korea)ol| 714 900°CollA] 4A17F F<9F 42/3& %138
shalom, A/do] Bt CP =22 3|32 Qbol| A 315 52t A
A3] WZPAIR) 200 mesh A& o] §5}o] RS 2R £

o 3

125

Hol wah AALTII A4S B Al ZAs 1
3-16-3 2w A3 ¥ e ddE et sdstion, &
A 717 YAEES7](ICP-AES; ICPE 9820, Shimadzu
Co., Tokyo, Japan)Z A&-3lo] 241519 cHMFDS, 2021).
pH, i X +&

pH+= pH meter (SevenCompact pH/Ion meter S220; MET-
TLER TOLEDO, Greifensee, Switzerland)E A5t =74
SH 2, 83l = (solubility, %)= £ ol 2t F §- &8/ 2] <t
AFS A 2(105°C, 5AIRhsk S8 SAsL, ol 5 4 A= &
FOoRRH A gho] MEe = etk

Solubility (%o)=[sample(g)-residue(g)]/sample(g) x 100

ol

S8 (yield, Yy 213folafet ofzhalg 7125191(105°C, 54]
) FolX 184 Be] BAE ST T, AR S iy
&2 7590k

>

Yield (%)=[dried filtrate(g)/sample(g)] X 100

MXKHunter's color value) ¥ SHME

A7 0] WA = = ZIA] A Z1A|(1001-DP; Konica Minolta, To-
kyo, Japan)E ©]-8-5Fo] O] L (A=), a (2 52) 9 bk (
AL SR T o5& ol 8sto] v A2 Ao g A
AbslaL, o] wf Ax}A o] ke [=91.6, a=0.28, b=2.69
ojitt. ME= X3 B ARE BFHORE HABKIT
(Kim et al., 2015).

White index=100-/(100-L)* +&+b




A=ol gitdz & FI|12 24
A,

CPSE CCP ARE YO 247 QuHEAt 7714 24
o gae Ao, 4y ok TREYNBA ol
STk, QUHEAS TS, Rehe, 2AY, 23R, 24
502 5 67 G2l el AEHRL0, 71| 2

9 43 2 E, hdl40] 3741 3RS 45 ATHMEDS,

MESE U NS B

[

2 Sprague-Dawley (SD) 358 47 JEE
3heto] @ 8 =1 (Seoul, Korea)EF-E] G¢]5}o] 2 ZA E S|
A AbE A5 AlXl & Ao ARSIt Ad s a2

0] 2] (42 X 28 cm)E o3l ARSBHY o, %5 2224°C, &
© 60+ 5%7}F G| E]m Rk Z7)(12417F light/124]7} dark)
7t A 28] o o8l 2AE= AR EollA AR
oh A¥EES cage T 17kA wigsto] s A9 Alm
7F eAE 4 =S shla, o SRS WS flel ear
tagE AA[sto] Mk Hefsioich AdEs e U, A 2 A
o] nE A —i‘—{f%rﬂo L sEA R R 54l

AL 7ol wheh A Rsk gl

‘n}u

EHE Al
zEglon, 24“—-r’** Xﬂﬂﬁ D= o sk
mmeral mlxturei Zxﬂ 3}l 562 Z_P —‘,5401 3}o]

3 stte] e nst Togﬂ
=8 AREES 4o v} HEHC’*E} g, 44 con-
trol, CON)=+} Z<5238 =% g (calcium deficient model,
CDM)<: % CP o2 A5k CCP ol W AlEHg- sl =
L4(Sea-A) Bl SET 5ES 2Isl7] 9] 2318
07 Z7hwRElo] S ik

1) CON: 0] ol sl 717152t UnAlol & 41 2,
2) CDM; o] S sl 857 S Alo]ghe A3
<, 3) CP; 500 mg/kg, 4) CCP; 100 mg/kg/day, 250 mg/kg/
day, 500 mg/kg/day v+ & 37H9] FEOE ERE A49A
% CP 9+, 5) Sea-A &oJ<t; 100 mg/kg/day, 250 mg/kg/
day, 500 mg/kg/dayw- & 3709 sEFo 2 55 Alghg 3
27045 FOlRO.2 FRE|0] B Aol s 5 979 AT
2 AayE|glch. olgl Ao pHol o3 aFe Hasts)]
Slste] BT U Rl B pH 7.0-74 W2 245to]
AzSislek £ ABsle Lol 4 el 218
Sk Aol wA Al =g on, vl H3EE S5k
A0 24417t A4 ‘ﬂo“ﬁ‘ o7 FASH o ALRE A
= 242 F YA AleE $tH(Yoon and Kim, 2010;
Amany etal., 2013; Moon et al., 2015).

ﬁ—@

& 2] w7l vl avt 843

AIZE AAAR] 5 ethyl ether (402
Korea)2 1t Al AYAIT & 7S 41 59 Oﬂ/ﬂ @9‘4
= AF skt

A7 e Y3 SA] STT FEO HAFCH, e
A7A] 4Cof| A BkE Sk, 4°C] 5 U g 2204 3,000 g=
1057 A4lEe] sto] ATe Fokolar, wefd 4 24
AZHA] -T0°CollA] 2412 s Hshgleh = A T8 A
g AeARE Tt T AR B AlA sk HA| T
= ZoFRal thad iﬂ ofefjof] Hopx]= ke E FA|E 47
sto] Dat tubeol] WL &4 A7HA] -70°Coll A 2AL YE
Bkt T2 *“‘E 4= st diE = o A5 4
©Fsto] 7kt AS Al A AL AR the] o WS 4% PFA buf-
fero]l ZA|3}o] ARG 7R W B sl ch(Park et al., 2011).

Micro—CT &3

A2 4)0] F2mU ] A2} 2] 9 Folo] ke st
st iEES o o U= S-S Ay o] o
SKYSCAN1272 ex-vivo (Bruker, Kartuizersweg, Belgium)

7<Hdl7} AFEE] 1AL, Xeray, 60 kV, 166 uA, Al 0.25 mmE E{A}
-, rotation step 0.6°, Resolution, 15.00 um pixel resolution =

W
N
N
S
o
)
(@
7~
w0
>
Z
w0
e}
[e)
E

REERRELEY
2o 9 k| LHEY 24
A

4 k5 o]-gsto] Lol &
ALgE ]_t Calcium Assay Kit
(Colorimetric) (AB102505; Abcam, Cambridge, UK) A|&Z0]

o A A2 kitol A Al s e ek 3 E e, 33 v

52 ooiiinh Avts Hat v 2 HARE YR U
SAEA
A% A= SPSS 23.0 (SPSS Inc., Chicago, IL, USA)E ©]

&7
ool ZF Aol Bty kA 9 FARAS sk
ok A9t 7+2] ZFo]= One way ANOVA ¥ t-testS Al-8-5}¢
Bl sk o, Tukey's HSDOI| oJal] 2} A3l 7He] f-o14d&
ST A Fol/d-> P<0.05 o= T H 3iet

Table 1. Comparison of Calcium content between CP and CCP

CP CCP

Calcium content (%) 27.4+0.6 57.8+1.6
CP, Corallina pilulifera; CCP, Calcined C. pilulifera. Values are
mean+SD of three determination.
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CPS} CCP A 22 thAko.2 74 3heks nu|wst 2
ble 13} e}, CPO| Zr4 THake 27.4%2 Wehon, CCP=

57.8% A RS 1S o) CCP AR 24 Frepo] &
A5 Z7hEle A0 R Uehith, CPE o2 24S A3

ot A3} Z5o] ghFo] Sk A& BRIk o= &4 A
25 Fof ol ARl 571 e Rl olAksleart 9
o] whet sk A o= o Em o|of e Ak o w7t
(Lee et al., 2009) ¥ 7+2A0]2] 7H(Cho et al., 2001b) A}
O 8 7S T ol A E oM E A4S FE AwT
T F7P7t LA H it
oH, S8, 48

CP2} CCP A =5 tit o= pH, &8 = B &2 Blagh 2
IH= Table 29} 2t} CPE] pHE 9.842 LENG oW, CCP=
127602 = A& & Bladls uf 243 2E S pH7H 5
et AL 2IE 4= Qlleh w3t a4S Sol 10871 Sl
7h 7¥ohe A2 UERth. oje} o] 44 3 pHel A%}
Same] S7he 71 e AR S Ao B Aol
L Hlon, & Aol mdet AuE H Y oh(Kim etal., 2000;
Choetal., 2001b). o]:= 24 A 2] & &-afl THabdsol Alsbd+
o7 Wash= dpollA pHE Asstdlen, 4718 2 47
ol AAEHA AR7] W7} Fashal Zo] gafw7] <
S oA 29 v"ARE BislelHA Gl Skl Fa

Table 2. Comparison of pH and solubility of CP and CCP

Dependent variables CP CCP

pH 9.84+0.04 12.7610.01
Solubility (%) 1.0+0.02 10.0£0.07
Yield (%) 52.77+1.12 97.20+1.84

CP A RS o8 4] A7k 9] BISE 529100, W
Ao ik A3 CPo}F H]aLsto] Table 3o Lrehf it
T(LFH= 85.09-92.220] M9 B om A AHuH AR
of| A i Lol Yol vlsl Asdte A& & o e, 4
A7 o)A 4 A 2] 7} A 4 h, 6 h, 8 h CCPo ATk -2
Aol 5 Hleh 3, AN =(agh) o] A]eflA] 0.50-0.760] ©]
B 4 e] =& ko9 A E Helon, HEAME He
CP&] o] 42/ of oJal] M o] M7} Uehihz A 0 & 2915
At o] Aib= CPO 4229} vk S wf FA]8] =2 =4
£ Hlon, 9o 2 MRS RS 4= AlSiTh ol Wi 2
A (bghol A CP AR ETH @8] W2 =215 Br)
a/gA|7tol| whet Ao ZpolE K Gl Ot 1 ¥ Q)= 2.93-7.35¢]
o] 27| 7HA] AR} AR P Bolrh A 2 oA 24
A 2] Alzto] 445 CP Al &ot fARE 215 Hl ot 8h 4
dx 2] AlgHtt 6 h CCP Al &ol| Al ZM =7} =4 Vrebydt.
T3 WA 71079 97-90.099] Q)R LRt oH, o] 423
£ CP AR 9] 229} Bt S ] 7| Uebdom 1 h 44
A e|E A7 o= AR A& B olet s 2 aE Faf 2 A
TollAl= 42 A2 Algtol whet CP A 5.9] WA & 7} 7) A ] =
AE ZRlstglon, o] 7] upx|et 97t A4 d i (Lee et al.,
2016), 7F2 401 2] 2+ Fo] /A 2] B {7]4F A 2](Cho et
al,, 2001a, 2001b) = 7}c}eto] w(Kim et al., 2000)2] 24 ]
2] & B3 WA =7} /AR Tk Aot A ER1E 4= Qlok
SF, WA O] N 3L T Eo] ATl A E A4 E0l
7Pk A& gRlekglom, 4 h 240 A2 H A=A 47.6%
2 1 h (34.8%), 2 h (44.8%) Bt} 2715 =2 & BTt o]0
HI3l 6 h (49.2%), 8 h (50%) = ax/JA[7to] B3] & HistE 2

Table 4. Comparison of general and minerals component between
CP and CCP

CP, Corallina pilulifera; CCP, Calcined C. pilulifera. Values are
mean+SD of three determination.

Table 3. Hunter's color values and white index of calcined Coral-

lina pilulitera

Calcined time L a b white index
Oh 83.2810.01 -2.49+0.01 10.75+£0.01  79.97
1h 85.0910.01 0.50+0.01 2.93+0.00 84.80
2h 87.97+0.00 0.36x0.01 3.01+0.01  87.59
4h 91.45£0.01 0.52+0.01 5.06+0.01  90.05
6h 90.65£0.01 0.74£0.00 7.35+0.00  88.08
8h 92.2240.00 0.761+0.01 6.09+0.02  90.09

L, Whiteness; a, Redness; b, Yellowness. Values are mean+SD of
three determination.

Component/content CP CCP
Carbohydrate (%) 17.50 0.012
Crude protein (%) 6.60 0.152
General Crude fat (%) 0.00 0.03°
component Crude ash (%) 74.40 97.40°
Crude fiber (%) 0.81 2402
Water (%) 0.70 0.012
Calcium (%) 26.8 59.6°
Minerals Potassium (%) 0.45 0.122
Magnesium (%) 29 6°

CP, Corallina pilulifera; CCP, Calcined C. pilulifera. a, Compared
to CP, it decreased significantly (P<0.05). b, Compared to CP, it
increased significantly (P<0.05). Values are mean+SD of three de-
termination.
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Fig. 1. Comparison of micro-CT results between low calcium dietary animal models and calcium source administration model groups. A,
Object volume, Volume of the Trabecular in cortical inner; B, Percent object volume; space ratio of the trabecular in cortical inner; C, Struc-
ture linear density; the number of strands in the reticular bone; D, Structure separation; the mean spacing of the reticular bone; E, Structure
thickness; the thickness of the reticular bone; CON, vehicle administration on normal control rat; CDM, Vehicle administration on calcium
deficient rat; CP, Corallina pilulifera; CP 500 mg/kg, 500 mg/kg dose of CP administration on calcium deficient rat; CCP, Calcined CP; CCP
100 mg/kg, 100 mg/kg dose of CCP administration on calcium deficient rat; CCP 250 mg/kg, 250 mg/kg dose of CCP administration on
calcium deficient rat; CCP 500 mg/kg, 500 mg/kg dose of CCP administration on calcium deficient rat; Sea-A 100 mg/kg, 100mg/kg dose
of Sea-A administration on calcium deficient rat; Sea-A 250 mg/kg, 250 mg/kg dose of Sea-A administration on calcium deficient rat; Sea-
A 500 mg/kg, 500 mg/kg dose of Sea-A administration on calcium deficient rat. Values are Mean+SD for 4 rats. *CON vs CDM P<0.05.
**CDM vs CCP 250 mg/kg P<0.05 by Tukey's HSD.

o] A] grgtet. of g 24E 9 Mg WA= S 1 oPO% A2 EA ST
Qo] Aufel 712 A B ES Hlgo 7 AT E 5| o] 247 2= 900°Co Al 4 hs X a1gS ) 7} G840
WA =7} 7R = 2 SISl o, o]9} BlEo] AR ehal getsto] s Al 25t R FEA S Xkl
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M

= =
AZo| sty 9l 27|13

M
CP&} CCPALOol|A] Fofd o] Wsks &}lstr] fiste] 1
slere BA819 1, 1 A7}l 9]9] Table 49} 7o) eI
PEH P R F71ES e R s gieh 24
A3} CP2) BHR3HE(17.50%), Z2HH(6.60%) 2 4=54(0.70%)
TFE 24E AX T #EHE(0.01%), 2HHH(0.15%), 5
+(0.01%)= F-oJ8HAl 723819 THP<0.05). FFH| CPojA]
74.40%E 23R 0.81%0H 28G9 FAE 248 7
2 5 242 97.40%9} 2.40% = S7FeE AL I8kt gk
oz}l 26.8%AH 2 2.9%AY whvlse] e 7t
7} 59.6%%} 6% & F7IeE Ao g et o, 49 £
0.45%9] A 0.12%2 AFt) 2] © 2 7F48th(P<0.05). o] A3}
£ ol o Aol A& e %l AR 7MY A g &
3 Aol whet Zhe e S8kl A0 & o|fR| = 7t
of ofaf o] 5H 9 {70 Al AL} eAF g o 2 e
£ OJAISIERAR QlIeto] AFS} Zggo] H]7] wje] Lol AHA]
Sk Hl&o] ST
Micro-CT &3
Azgalo] FERES OB A RAHE Bl 564 53t
O] A9 F&E & Micro-CTAH] #izksE gRlskelaL, Fig. 12 1
EFYi it Fig. 1A9] CDM-& CON<2of| H]3f| Zu] A ko]
S = 0] Ful 7} A A 8] 7HAgh =25 Hleh E]E CCP 250
mg/kg Folto A CON-IF FARE 422 2 3] 5 5= A& &
QABFATHP<0.05). 3HAIGF T2 ZrgFoite] ¢ 44 5
07 F7kh= FAIE Bol7l= st oy fofulgh Mk B
o] x| ¢kttt Fig. 1B CDMoll A 3] A Qb9 s HE9]
e ATk HIEo] @A ] gt A o= Uyttt A
Ql Zgroltoll Al vl&o] F71st ot CCP 250 mg/kg,
Sea-A 100 mg/kg, Sea-A 500 mg/kg?] ‘s o ATt =27} 3]
HE= 2 2HRISHITH(P<0.05). Fig. 1C2] CDMol| A g4
9| 7F<4=7F CONof| vlal @ASHA] Tk A I
T 9% on, ZAEFEAE o 47 F7I6= A4S YERLth 8t
A9k CCP 250 mg/kg 2 Sea-A 250 mg/kg 0] ol A7t E7|
2 90l 48 1 I th(P<0.05). Fig. 1D2] CDM<Hol| A HArZ-9)
Bt 74 0] CONHol vl 8 @A 5] WolA Q= A& ety
on, o]z WAFZol Hlo] Q)= FE 2 Qltk= AL ulgit).
E3} T ol ol A= CDM o]l B3] o] 72 o] Zrolx] = A
= 2lgk 4= lglen, CCP 250 mg/kg oo AWk 71 =4
A8 gt Aoz YERHTHP<0.05). & A tolA
FE] FAAOl= HolA| b= A o' Yy tHFig. 1E).
2 AoA] Fo] w2 FEZL O A BSAY Fo7t
Zrgol AgH SR tEZo| v F3F= F46H3
11, 71 A= CDMO| A CON©| B3] Zu] 2l QFz&o] s £
T 9 =T A A FAE Blow, §-94Ql ol &
HQIck(Fig. 1A-1D). 71 9] ZH woftollA & thas S7ske
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Fig. 2. Comparison of bone mineral density between low calci-
um diet animal models and calcium source administration model
groups. CON, Vehicle administration on normal control rat; CDM,
Vehicle administration on calcium deficient rat; CP, Corallina pilu-
lifera; CP 500 mg/kg, 500 mg/kg dose of CP administration on
calcium deficient rat; CCP, Calcined CP; CCP 100 mg/kg, 100 mg/
kg dose of CCP administration on calcium deficient rat; CCP 250
mg/kg, 250mg/kg dose of CCP administration on calcium deficient
rat; CCP 500 mg/kg, 500 mg/kg dose of CCP administration on
calcium deficient rat; Sea-A 100 mg/kg, 100 mg/kg dose of Sea-A
administration on calcium deficient rat; Sea-A 250 mg/kg, 250 mg/
kg dose of Sea-A administration on calcium deficient rat; Sea-A
500 mg/kg, 500 mg/kg dose of Sea-A administration on calcium
deficient rat. Values are MeantSD for 4 rats. *CON vs CDM
P<0.05. **CDM vs CCP 250 mg/kg P<0.05 by Tukey's HSD.

FAIE Bol7|&= 84 o, CCP 250 mg/kg, Sea-A 100, 250,
500 mg/kgs A 2|5t LFol A= 7242 HolA] %9kt Bell
etal. (1941)2] Aol A = 1.9l vie} o] Zh A3 & 5-3) w)
O] QM&-S A Bl Sl FO] T IF AXA okl $eA Q)
o, & A9 Fig. 1A9} Fig. 1B A siH=9] 27} 57}
o A& elE 4= 99l

e W A3t E F4 A5 B (region of interest, ROI)
o]l tjgt BMD (bone mineral density)gt-2 Fig. 29} o] L}E}
WA Tth CON2} CDM: Atolofl Al 25714 W7t dA 61
Hashe Aoz YERITHP<0.05). =3 Aaxd 422]= CCP
250 mg/kg Folto A CON 522 & 355 o0& L}
tH(P<0.05). Han et al. (2010)0]4] T} %1 vlo} Zro] Z
o]5 Foll FF7IAY Wrrt F7hEl= A 0= Yebth g
Z9| FAFES FYS WA oR AAsl= ROI SHAE &
™ CCP 250 mg/kg Fo<0] 7H4 39531, CP 500 mg/kg, CCP
100 mg/kg, CCP 500 mg/kg 9 Sea-A 100, 250, 500 mg/kg<]
Fhetol| A= CDMol| Blarste] s =25 Belov &
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Fig. 3. Comparison of body weight for 8§ weeks between low cal-
cium diet animal models and calcium source administration model
groups. CON, Vehicle administration on normal control rat; CDM,
Vehicle administration on calcium deficient rat; CP, Corallina pilu-
lifera; CP 500 mg/kg, 500 mg/kg dose of CP administration on
calcium deficient rat; CCP, Calcined CP; CCP 100 mg/kg, 100 mg/
kg dose of CCP administration on calcium deficient rat; CCP 250
mg/kg, 250mg/kg dose of CCP administration on calcium deficient
rat; CCP 500 mg/kg, 500 mg/kg dose of CCP administration on
calcium deficient rat; Sea-A 100 mg/kg, 100 mg/kg dose of Sea-A
administration on calcium deficient rat; Sea-A 250 mg/kg, 250 mg/
kg dose of Sea-A administration on calcium deficient rat; Sea-A
500 mg/kg, 500 mg/kg dose of Sea-A administration on calcium
deficient rat. Values are Mean+SD for 4 rats. *CON vs CDM
P<0.05. **CDM vs CCP 250 mg/kg P<0.05 by Tukey's HSD.

Aol 5 Hol FITH(P>0.05). 3, $1€} -2 Z¥= Duan
etal. (1999), Cordey et al. (1992), Vega et al. (1998)2] o]
A w 717} 2| 3 5 BMD % bone area®| -2 42| 7} 735k w2}
= 2E o2 e d AR gEstA ol F A a2 e
WAL, ZaolE ol 7iAES Ee1E o Utk ©]= Rober-
froid et al. (2002)<] A+ Aute} o] Zw o A1t 2+
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Sk Ao= YA & 24 AFlewol= &6k
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Fig. 4. Comparison of blood calcium concentrations between low
calcium diet animal models and calcium source administration
model groups. CON, Vehicle administration on normal control rat;
CDM, Vehicle administration on calcium deficient rat; CP, Coralli-
na pilulifera; CP 500 mg/kg, 500 mg/kg dose of CP administration
on calcium deficient rat; CCP, Calcined CP; CCP 100 mg/kg, 100
mg/kg dose of CCP administration on calcium deficient rat; CCP
250 mg/kg, 250mg/kg dose of CCP administration on calcium de-
ficient rat; CCP 500 mg/kg, 500 mg/kg dose of CCP administra-
tion on calcium deficient rat; Sea-A 100 mg/kg, 100 mg/kg dose of
Sea-A administration on calcium deficient rat; Sea-A 250 mg/kg,
250 mg/kg dose of Sea-A administration on calcium deficient rat;
Sea-A 500 mg/kg, 500 mg/kg dose of Sea-A administration on cal-
cium deficient rat. Values are Mean+SD for 4 rats. *CON vs CDM
P<0.05. **CDM vs CCP 250 mg/kg P<0.05 by Tukey's HSD.

gk o] FoA|9] Zfol= 5FAfo] HolEHA] B EE Sl o CON
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oft Afo]ofl A HF-2] Zpol7t HG 0w, CDM<Ho] Blal Ath
Ao g AFo] F7IRE Ae UERETHP<0.05). SHARE ZA| %]
ol 7S Hks uf, CDM 9] Al Fo] A2 o= 7he& A
< 3913k 4= 919l o}, CCP 250 mg/kg Folw-S A5k Lt
WA Aol e FAA Fode HolRl= osken, CP,
CCP 3 Sea-A Fol3- Wof|A %= 2pol= §l= A 02 YEpyitt
(P>0.05).

e} -2 A= Tacono (1974)2] ¢--9} Han et al. (2010)
O A-tol|A A g2l ol 7t AT S7FFol FoF= Ttk A+t
S AR TS Belom, A 0 A gl L dw
St Aol AFF B Ale F7Hdel okl Bl Foley
etal. (1990)2] 1+ Aute} Aokt s}A|qE o] ef= 2 0=
Kwon (1988)1} Lee et al. (1993)2] A1 - Ao A= o et
o Z AF7F Aol F=F T A5 S7holl #-2lgh Afol &
P A] gh=tharl Barskgloh ERh, & Aol A= CDM-9
7352 ol o] Tegol 0%l 77k Aol & Algstel ut
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Fig. 5. Comparison of urine calcium concentrations between low
calcium diet animal models and calcium source administration
model groups. CON, Vehicle administration on normal control rat;
CDM, Vehicle administration on calcium deficient rat; CP, Coralli-
na pilulifera; CP 500 mg/kg, 500 mg/kg dose of CP administration
on calcium deficient rat; CCP, Calcined CP; CCP 100 mg/kg, 100
mg/kg dose of CCP administration on calcium deficient rat; CCP
250 mg/kg, 250mg/kg dose of CCP administration on calcium de-
ficient rat; CCP 500 mg/kg, 500 mg/kg dose of CCP administra-
tion on calcium deficient rat; Sea-A 100 mg/kg, 100 mg/kg dose of
Sea-A administration on calcium deficient rat; Sea-A 250 mg/kg,
250 mg/kg dose of Sea-A administration on calcium deficient rat;
Sea-A 500 mg/kg, 500 mg/kg dose of Sea-A administration on cal-
cium deficient rat. Values are Mean+SD for 4 rats. *CON vs CDM
P<0.05. **CDM vs CCP 250 mg/kg P<0.05 by Tukey's HSD.
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At Ak 20 2 Z7Hsk 08, FolE o] utel Fe
o2RE 9 WAL oGt B At 18 THuF 4
o5 YyERt) 1 42%|+= CP 500 mg/kg (7.04 mg/dL), CCP
100 mg/kg (8.24 mg/dL), CCP 250 mg/kg (9.21 mg/dL), CCP
500 mg/kg (9.48 mg/dL), Sea-A 100mg/kg (8.68 mg/dL), Sca-
A 250 mg/kg (9.64 mg/dL), Sea-A 500 mg/kg (9.77 mg/dL)=
UHERtT ofof] tet Aife ko] g ol A= frAFSHAl L
Bt CDM & % ZHs 5% 0.08 mg/dLE CON
9] 0.20 mg/dLo]l ]3] 74819l aL, ZEA RS2 ol E3)
A = A& 21 thP<0.05). CP 500 mg/kg (0.13 mg/

-
Aoz tepdet
%04 5EE

Qlof - o] 4 - BgA - 7

o

]—;(H

dL), CCP 100 mg/kg (0.16 mg/dL), CCP 250 mg/kg (0.18 mg/
dL), CCP 500 mg/kg (0.21 mg/dL), Sea-A 100 mg/kg (0.17
mg/dL), Sea-A 250 mg/kg (0.19 mg/dL), Sea-A 500 mg/kg
(022 mg/dL)= Websdtt. o] 2315 S8l 2 29 Aole &
e k T 2w AL @A At Ae T
AReH, g FAE Sl AV ASshe AR et
(P<0.05). o] 2ol = CP 500 mg/kg Fo]-3} CCP s = Fof
9 Sea-A FEE £l Yol A ke FERA| = Aol & Hol
£ A0 eyt

Al AL

O =2 2023 fofAl Ao 2 sjFeatell e
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