uled, thAlut, shal 35 o)} )
AN 24 kel w3 A7

A Study on evaluation of biological availability of Ca
from the seaweeds in rats

1L.A &
AzFe direlM B&she 23489 T 02N d2F. 52F, 22F IXF o2 R
o, o5& AAlel A2} HA ol £&, AR T, BN ZF 2N A, 7Y 54 F
o Wzt 1 BEeE gEn. Feveti e 414F 0] AR 1 oE Ba Hojgltp,

A PPlee) Wz Aol Bold 19804 H2F 3 AdTe 44 3 JuTe] 43%
£ ARG

SzFe IS ASA, AV, AA T A2, H8RAY FF) vt g} A
FH2Q BESEL A AZRY B 40-60%8 AAa, YUR, BF, AL, 44k 502 o
of Sith. Teit B48HE ohRol Mashy BYThRREA Aot BT vlad HHe,
S5 AT 529 A3 nE Basl] old7] MR AEFE HARL W 258 e A
g 4% 23489 1/3% w4 29T,

" ANARE HFIY
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N

childe A ?'SHZ’:% ZoE 10-30%3 = 91 gl 2l ol =AtG T Bol $2 7t Wt 1
o chil Ao 7$ P4 ofuliet ekl o} thilzhr} 812 B aE 1 ok,

FxFd= H]E}"Ur 2714 e FRei) J2F F713 AR dME op7P ngFe
Zrat B 2T, A3 dolP gt ) v, 2t 3 Y] 2 | F=FE.
729} 22 ZARBIN Baga, o9 Fo™ 2 F] TGRS BMT E7 Fol doh

HZFE A golodx 37, oF, AFA/A L vE 759 ARE o] &HY, 7, AUy,
AR 5 ol&- W7 Wt

A QA3 Full wE AFEA S A8l A sz E«] 223 A1% AlEEH 1 9ot

#2771 AA Q] Aol viXe d7e 18] BA & 52 FEAA A2ELE FHA A
71 o 5-15% H4 el Ae o]l givlent, 30% 7&‘7]‘ Aol e 7ol Azgtia gt} 181
718 2ol 4 AL A%, Al fHo] UE carotenoid Ao Q3] FH7t FA o2 Hehe 7]
Zo] fte & glgo| B Ao, n|de] 47t E79 A F cholesterol % Triglyceride 3
S ZAAATE 27 )SE g

& A7 (Multi-Enzyme system)12)Z ]85} In VitroAg&3 ofpliit 24 Z 7|28 thil
A AFE 233 AN 19 In Vitro 2882 78.5-82.2% 24 ¢ v 2279, & =2
Aubyel vla] =, EAEA A3 E2 (Trypsin Inhibitor) 9] 3 ZZFolA =qith dvrao

2 3279 In vitro 231&0] AA Agd] g L2 HG F3iT}

A% Al BHEE A8 @0} 71RAIEY vY, vhAle} A g & 24 2% AHhele A9
EBO AAE  Aolig, did F8y dANE 52 S 2HE Bl Ao

7Z49e 7 wel, 0)gE AAHAA 8H9 434S dotEa, o] A3HEE I FHE AN

A3} 7o} 52%, vlPo] 32%0°) 1, )7} 59% 2 Yehton], 23R A8g2 v, gge A
& F5HA @1, Ato] 8.68% 435tk gt

HZFoE F7)Ho] FRe, B35 g Fafo] TR 1 o] o] A AP L HE A=Y
1A &

At o 2 A4 Wy Aole] FAPR R ALsh, 2§, I, ], Y FINE TH
7o 239 FARES AAe T, 7HEA R AFEA A el EA8H, 280 FFHA AR T
27)8L ¥, AZAA XY T8 A, g gn 5§ 5% TS e EZoth

e 7199 G, 2a AT 5 o8l 71X Ao] AAjel wet 11 o] §Eo] B2 £ 2
9] Ay et bt F580] ZUEHY, A7t g HFH7 £ HA AA e old] 33
AL ko2 A balanceE FAF®. ZEFTE Walshe Axldle AL, +4, A A%
2 o] 2 AU o] &5 o=, Ao| f L} Q] v goA Q9] T Zertt 24
o4 Zom #Age] F4 E o]fo] oA,




e, chAjet, st 3 207t 9] A 2 dhAldl nlX & EF 3

e HERl DY, §3, A9 o T8 Ao F4E ST R A 8l

o

FH AWE B A e A A0, 2UEF AH7, 7 AH, 2B,
£ 2 o dgude %{1/‘]9]% ‘it%l, A9 A s Ay il Pl £ iﬂt}

add $2] dete] 4% Foll HE ARE7] A8 YT HiR Zgolghe ARl Rusa
ATk AT HAEAF(19949) A} 734°ﬂ oahd, 19 Bd 2 AFHFS 198839 495mg,
199039 517mg, 19911l 518mg, 1992\d9] 538mgo 24 Z59] 35 HH Fo] 600mgdl=
% jivhe AME € 7 AT ol AR oF T6%0l Etsit.

oo 447] oFgolut AR & TR BE x99 Ag 4F F9o2M 2FY o8] 8
TE £ HrRoe ARG Bgol Yol &g Q19 Yoy #FE sANE Fole FL 2
Fo2 A7Zd e wlolt}, 2y slzfel Eoisle thgdas A o &4l tig A7t malst
g, ¥ Agdxe xR Agd B Fska Hold Hrisle] HoldHF % 44 A E3E F

A& o ARk 4] A o] 84S dotrnAt 3l

2. A%Ag o

(1) A¥4=
HZF FolA v|d (22F), AvHERR), B (527 & 4333
o9 Jeote] fAjn|d o g S5Eo, thijnke Z5AteR e EolH, el AA7E 84
A Bokth AEEe BF AZRAF R AFAA TYsAth 4 APARE cyclone sample mill
2 120 mesh(0.1256mm) = Al ¥43kich.

(2) AY¥5E

AEZE -2 Sprague-DawleyZ Albino rat 30vte] & AH 2022 A€ AH3-49] A battery
ol 1343t ARS8}

AY A AAlE BE S 213AEE 1015}““1 A Zez Q9 29 & e 4%
o AlE e} & 3 AR 4AA Sl BE 43T AFE 7IEs A sdet A8A
BE Foqdly] Ao 18A2F A7 £ HAER A ﬂ%"*% Z38] £/ 2 AT A4
A o] n2A BIHTE N APTFY A5 HA-& 88.57+0.5g01A0c}. ¥ T L 6722 Y
7o ¢l 9 WA o2 BT
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(3) A%~ A

Atgel A7He vl cAlet, ghefe] Ant J#-2 Table 13 2t

u|, thAnt, gefo] ZEdhaFe 4 A% 3 F, o] 8ol uhgt Ao] 24E A

Atgd H7FR szl Eodle gl AeldE o8& ZAIEH] A% A8 Als i EE
Table 2¢} £},

2ol BFEAZME CaCO3(G.R. grade: & #F 3334318 AL gald sl 2759 ¢
F o] 845 vt

olwf CaCO3W9| g ol 47} 0.3%7t H =5 HArtataich.

g o84S A RF AHAEL oJER FEHE TE TF 0.2%0 ZFEFY
CaCO3Z %H 0.1%9 &S BFslod Alge & g ¥ 0.3%71 HA skt

APARS Qle] FFEE NAS-NRC(1972)9125) <3t 9] 873 04% F5HT}t 73]
o 3

AgAae 9ud Fdo2xe A dFEUA(Soy protein, isolated protein
Technologies International)2 A}-8-8t1 DL-methionine2 0.2% A7}t olu|iite] HWo] ¢l
=5 3igd.

g3 At g2 55 V18-S 5% Fketa, A R4 392 2¢ alpha-cellulose(Sigma
Chemical Co.)& 75tz vielglal 2712 9] mixtures AIN-76TM25)d} wlekx Hrlstg e
™, Choline Chloride 0.2% #718t1 YA & Dextrose(n]9 A ZEF4 3| ) 2 BEsla] &
A7+ 100% A At

Table 29} Zo] ZAE AR5 YA E-L Table 39 22t}. Table 19 B4 8] 2F <} Table
3o Bojd AlREC YHR B L A OA.C.20)9 3l 8, F71A, zdhild 2464 2

A%, dg3 Qe s 47 A,

Table 1. Proximate composition of some seaweeds(%)

Group Sea Mustard Sea Tangle Sea Lettuce
Moisture % 7.94 8.03 7.56
Crude Protein % 13.80 9.49 29.68
Crude Fat % 2.20 1.69 3.16
Crude Ash % 29.53 19.05 20.22
Crude Fiber % 2.18 5.29 7.35
N-free extract % 44.35 56.46 32.02
Ca% 1.31 1.58 0.85




o), e}, gt S 4ozt #9 Aul 2 Al vIX e AT 5

Table 2. Formation of experimental diets

Dietary Calcium Levels %

Ingredients Standard Sea mustard Sea Tangle Sea Lettuce

0.3% 0.3% 0.3% 0.3%
Dried Sea Mustard - 15.23
Dried Sea Tangle - - 12.66 -
Dried Sea Lettuce - - - 23.42
Soy Protein, isolated” 20 179 18.8 13.05
Corn oil?) 5 5 5 5
DL-methionine” 0.2 0.2 0.2 0.2
alpha—cellulose” 5 4.67 4.33 3.28
Mineral Mix” 3.5 3.5 3.5 35

(5-A) (5-B) (5-B) (5-B)
Vitamin Mix® 1 1 1 1
Choline Chloride” 0.2 0.2 0.2 0.2
CaC03(40.04%)® 0.75 0.25 0.25 0.25
Dextrose9) 65.35 52.05 54.06 50.01
Total.(%) 100 100 100 100

Calculated value _

Crude Protein(%) 17 17 17 17
Ca(%) 0.3 0.3 0.3 0.3

1) Soy Protein, isolated: Protein in Technologies International pp. 500E
2) Corn Oil: Dong Bang Oil Manufacturing Co.

3) DL-methionine: Kook Jeong Co.

4) alpha-Cellulose: Sigma Chemical Co., St. Louis

5) Mineral Mix:

(5-A) Mineral Mix (5-B) Mineral Mix

NH2PO4(P: 26.93%) 422.76g NH2PO4 422.76g
MgO 24g MgO 24g
MnSO4 " H20 4.14g MnSO4 “ H20 414¢
FeSO4 " TH20(Fe: 36.8%  4.78g FeSO4 " TH20 4.78g
ZnO(Zn: 70%) 1.6g Zn0O 1.6¢
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KIO3 0.01g KIO3 0.01g
CuS04(Cu:25.5%) 0.624¢ CuSo4 0.624g
NaCl(Na: 39.34%) T4g Na2SeO3 " 5H20 0.01g
CrK(S04)2 " 12H20 0.55g CrK(S0O4)2 " 12H20  0.55¢
K2C03(K:56.58%) 148.844¢ Dextrose to make 1000g
Na2Se03 " 5H20 0.01g
K2504 52g
Dextrose to make 1000g
6) Vitamin mix
Thiamin HCIl 600mg Folic acid 200mg
Riboflavin 600mg Biotin 20mg
Pyridoxine HCl 700mg Vitamin B12 1mg
Niticotinic acid 3g Menaquinone(Vit.K)  5mg
D-calcium pantothenate 1.6g Vitamin A 4,000,0001U
Cholecalciferol(Vitamin D3)  2.5mg
Vitamin E(DL-alpha-
Tochopherylacetate) 5,000IU
Dextrose to make 1,000g
7) Choline Chloride: Sigma Chemical Co., St. Louis
8) CaCO3: G.R. grade(40.4%) Kento Chemical Co.
9) Dextrose: Miwon Food Co.
Table 3. Chemical analysis of experimental diets
Group” Moisture ~ Protein Ash Fat Ca P Ca:P
% % % % % %
Standard 11.13 16.12 3.15 5.16 0.30 0.26 1.1:1
Sea Mustard 8.29 17.22 3.80 6.00 0.25 0.28 1:1
Sea Tangle 7.98 10.47 3.80 6.21 0.26 0.23 1:1
Sea Lettuce 8.62 18.01 5.72 5.53 0.17 0.33 1:2
1) Group: Standard: Ca-0.3%, Sea Mustard: 15.23%.

Sea Tangle: 12.66%,

Sea Lettuce: 23.42%




o), gAlot, g 4 2fel7t Hel AW Zg Al niXe A7 7

(4) 4@y

1) Al= 4% % (Feed Intake)
AR AT Y 9 Azt e, HAE AR E T S5 shedt 3 ZEE)
Al AV

2) A% (Body Weight)
Ad A 7|7 B3 AFE 4Y F 02 AFF AR 7 FollA @ w4 MR A8t
At A 28 Al AT AF AF A9 7R 2 18/ B4 ¥ 33 8glo

3) AlR R & (Feed Efficiency)
A AY7E Tl 3 olE] B 1Y BT AF SRS vl B 19 W AHAFLE vl
A areti .
1 day Weight Gain

AtgEo] F-&(Feed Efficiency) =
1 day Feed Intake

HANEAH R ER

Ago] B¢ ZEEL Ethyl-EtherZ w17l ¥ cardiac punctured) 2jate] g 23 sl
A4 28 7] (Hettich Model D-7200 centrifuge) & o] &3l 3,000rpmeolA 3083 Y42 A
3¢ Helg T YEad Bastd gl 8§ 4o AHE-eith

38 A FEE sl F tdeld AEH dgES A3 20417 etherdl] B7F A2
F&3t 3 A2o)M 48417 AXA A, Z =7 UE F2 33lele e Qe 2 BT

3T AR A8FE T iRl 4 713e fAstd FAE Esken, BE 23U FAe
MAEE T8 A 43 100gS 71F8l vl wale}.

5) Ao g

A 0.5ml2 &} 0.2% Lanthanium oxide €% 22 108] 3X43}1 Voltex-type mixer2 &
3 % Atomic Absorption Spectrophotometer(Varian, A.A. 1475)2 422 Tnmol|x Zg9] &=
< At oju) CaCO3(G.R. grade) solutionE EFEAE A48l standard curve® 2
Aala o8 7|02 A 89 ZF FLE A



8 BEBULRUEHE, SRR (B9 8)

6)3 2% EZ % A9 dadd

33}l A|22 250ml Beakerol] 713 H]-# Porcelain crucible® 132 conc. HCl 10mis} &
2 o] AE Beakerd] %713 tHA] conc. HCL: water(1:1) 5ml& ¥ HNO3E 54 713t & 7}
gsla] B2 Mo} ulo]Ad &71t}. ulo]A | HCl: water(1:1) 5ml& 718 29l bml A=E
%2271 & Deionized water2 50ml AE7HA] 3Asln 71¥sle) 7184 AEE =A) A2
At BA AL 100ml volumetric flaskel ¥ th¥E A&+ 50ml volumetric flaskel] 21
Deionized water® EA7IA] i & ¥ o33 £4-& ALE319Th

@ Wl At g T 4

A8 A gde] 2 BAzA 237] 8 9o W 3 E M AL 0. 1mlE test tubed
Y1 75 9.9ml{1008) 8 FAstzm Alg 3B FAHL 0.2mlS test tubed] ¥ FHSF
9.8ml(508)) 2 3 A3t 7ol QI HRIE WAlE ] #ste 0.2% lanthanium oxide
£4 0.25ml¥ A7E F vortex-type mixer2 EFI F  Automic Absortpion
Spectrophotometer(varian A.A. 1475) 422.7TnmolA 255X 2381t}

Aeke] Ful1BE I A58 FAFshe BA O AMSH e BE 22 7|75 0.1N HCl $d4A 3}
F4 271E ¥ Deionized water2 3 o)A 135l AL&3l9ith,

ORESEY)

Lanthanium oxide(0.2% w/v)—conc. HCl 42.735ml2 FHF+100mlE 3AA|7] & 7]
Lanthanium oxide 0.6g% =%t} Lanthanium €< 2.5mlE sample 100ml £ d7}s}od]
QiAo o gt W& WA

(3 Calcium Standard Solution
* stock solution-CaCO3(G.R. grade) 2.497g& HNO3: Deionized water(1:4) 2 £3A1A
1,000 ppm. Ca/ml7} EA ©EUc},

* 44 373 ¥F9Y(Calibration Standard)

Ca-Stock solutiong A8t 1, 2, 3, 4, 5, 10, 20 ppmEZFY-L THEo] A|g 23 A v} 2
w9 BPBEE 5} 7|15 oA S 2AR AR Fw FEE FEIY. EEYdx
100ml B 0.2% lanthanium oxide €9 2.5ml& ¥t}

7) B3 dEE R Al A9 i

—-99 —



ojed chAle}, el g 2l0)7t 319 A 2 diAtl niAle G 9

A7 223 QEF D ARE B 2AH 9 olIR 2 Aol e S 4A17 4 AHE-S
o] A.0.A.C.(1980)240l|26) wtebA Q19| F=& S48t

@ w e} ALg9] QA3 £

24 Algde] P ¥EE BAZA D37 3l A5 3% JHAFAA 0.2mlE HHA
test tubed] ¥ ZFS 6.8mlg Hol Tmi7t 9A 3e}. 7)o WAMAI2E Molybdovanadate
reagent 3ml& 21 vortex-type mixer2 @3 ETHAA 108 ¢ A F G
Spectrophotometer 2 2733l QAgHFS Atetglct.

@ Ao Z2A]

Molybdovanadate Reagent- #21 /4 400mle] (NH4)6 Mo7024.4H20 40g2 =994 4
ZA)7) 3, E B9 54 250mlol NHAVO3 2g2 Hofx ¥4 ¥, 60% HCI04525mlE 3
7k & (NH4)6 Mo7024.4H20 548942 HC104 9 NH4VO3 o &3-gdel AAs] Hrletn
AH L2 2 LE 94 st

(3) Phosphorous standard solution

** Stock solution- Z&4o] KH2PO4 0,439g2 €81A1A 50ml 34 A1A 2mg.P/mle] w57t
=7 skt

** Working solution- stock solution 50ml& #&l &< 50mlE F4A1# 0.1mg.P/ml9] &
=7} A st

* P 24 F&£9(Calibration standard)
Test tube o working standard solutionZ 77} 0.1, 0.2, 0.4, 0.8, 1.0, 1.2 mI¥ ¥ 1 47|
o 2842 77 7.0, 6.9, 6.8, 6.6, 6.2, 6.0, 5.8 mi¥ ¥U}. FAAZA
molybdovandate reagent 3mlE ¥3 % 10ml SAl 3} vortex-type mixer® #73] &
& 3 108 AAA12) the9] Spectrophotometer® 400nmely F3=E 434 <13
AR P S Fagch

(5) 4¥23 Az

A8 A3 One way analysis of varienceol] 28] BAHEM = £33 BE AE o)A H17te]
94 AAL Tukey s testol] 2af AAHN o BE Al 5% oA HlaE it
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3. A9zt gl n4
(D A2 4%, AREE 3 A5}

139349] 99712 3 2 29 AR AAYH AR B8 2 AFS7HE Table 49 2t

AFZ710A sle H7k2s skl WlEe BE AR Hla 19 93 AF27h B vet
ou}, thAls} IR BE ARZET RE $48 Ml

$AA0R 4 25 ARE W 18 Aol GATH(P0.05) Thet wH7Hzo) 14 BE A
B8 Bl

AR HAFE N 4 I SAHY FAE GehiAE GRout, 2R Prhel BE A
EZBT AR 4ol tha E3ih

AF37t9 DR BAZ = ABLEL 7Y Brkzo] Bzl W) w3t o)L Sz
Holo] H7telel 1 AZRRE BIF QYOI AZE 10% H7bH 30% A% Arhe) A ow

A% Z7H0] 2, 30% A7tel A3 23819 AF F7heel Azscke % S AT s A
she Az A2F A7Heo] 20%014 oHASE AF37He EHETE S ¢ & U

ARZEINE 2 29 SAH Felahe vehbA] Shskeh.((0.05)

gl
fijo

Table 4. Average body weight gain, feed intake and feed efficiency ratio of the rats
fed on some seaweed diets for day”

Group? Body Weight(g) Feed Intake(g) Gain/Feed ratio
Standard 3.1£2.87 14.1+3.17 0.22+0.156
Sea mustard 4.3+0.94 16.2+2.43 0.26x0.055
Sea tangle 25+1.34 17.0£1.79 0.16x£0.084
Sea lettuce 3.6x0.76 16.1+0.58 0.22+0.042

1) Initial average body weight of rat was 88.57+0.5(S.D.)
Mean values of 5 rats fed as libitum the diets for 13days.

Mean with a same alphabet for each row are not significance different(P<0.05)
2) Group' Standard : Ca-0.3%, Sea mustard: 15.23%,
Sea tangle: 12.66%, Sea lettuce: 23.42%



|, Ao, st g Holzt 39 A Bg At K A7 11

(2) ¥39 dw Y7

8% 9 Zg FFLE Table 5% 2ot

EE ARRTH 2T Afold] BAH folate vehA asted v drkre 84 #Ag &
7} 3.53mg/100mle.2 EF A5 3.15mg/100ml2t} o}t & 30|t}

ditdog F5d g A WA 23 £EL A, AAA A9 2E5ES
8~10mg/o2 AFANM Uehd A3s} 4gs) 2fol7} dok. a2y 24 8 B 9% 24559
A BA7E g2 AE AAL o, & HAPoX EHFY Zg To| W R 4F ZgFo]
S2uM o= @l A4 o ot

Zgo] Free VM 8USde B8 Wl F& pHet o] F9 op] et 23} wE] D
Toln, ol &€ A7He o) A9 Zgdol T7HEATY. £ Ata S| Q19 Feko] FE o FHof 7
FHF] F7FIR? AtaSo] A9 el w2 o BH Zg Tt dolilvhe Eavt o,

B F g vt AotHd ] 5289 #H7t A A Zee] F4E 7MY
T o A1ge) g AFTE FIANA AT = FAAIG

g H7kE2 Qe FFol 7] w2l €A ZAes ot ad Ao Hiln

Table 5. Contents of Ca in blood serum of rats fed experimental diets.?

Group? Ca(mg/100ml)
Standard 3.15+3.145
Sea mustard 3.53+2.903
Sea tangle 1.13£1.879
Sea lettuce 0.50+0.240

1) Mean values of 5 rats fed as libitum the diets for 13days
Means with a same alphabet for each row are not significance different.(P<0.05)

2) Group: Standard: Ca-0.3%, Sea mustard: 15.23%
Sea tangle: 12.66% Sea lettuce: 23.42%
(3) 7ZE9) Zaldst Ao Yok

229 Zg % 99 FF2 Table 63 2t}

BEY Zg FFM A2 AL e BE AleTRT 2 o] Wka, 53] g drtee
Zrg o] 15.9% 2 EFALET 16.9%°0 vla] 2 @ g3E B}

19 gl g Arkdo] EFARTETG FH 02 (0.05) & #%2 Jehied of
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AL AR BA AR} Ak dideltt. & Y] Q9 o] g FET 7] djFolt}.

FEAIA Ao AA FFE FYIt 238 AARFHCZ o]89 4 glon, Hegsted 9™
Ao ot e/ T TEY AHFol AW, QA= old HEdd HE gorw
Balance® A3ttt &9t} Henrys} Kone'? F& A8 olM ZgaA9 AW Aol thakdt 4
& A543 gel ASHE AL B 30 B3 29 A3 Sl 259 o] £3ES #AA
Ao, 29 A o] B& o Aol ATl HAuXE JERIATH,

Hhd Henry 52" W7} A5 = 712 B49] 249 4% S7he A48 wo] 338 71417
o, 3o wE We] &4-% 43AAH Foha %t McClendons2* 0.04%2 Az &40
£ 2 #%Ft 0] OsteoporoticE L27] F Al 0.43%9] nBF2 0] E Folatad FAZE0) A8

=A% 29 FQoh

2 AgdMe dxie Zg o] 84S Lotr] Y3t Fig 13} o] EFAIE(FF0.3%) 7%
100%2 74838ta AE49 2 Qo AATE vlad 247 FFAETY AT D% 32.69%
9} 91 &&F 1.73%°0 visle] S2E A/ITEY %42 Zad A9 &3] g g AY
e BF 100%01422 & 71 Atk vut gheo] 3¢ Aol 2919 dauls) 1:22 2y
o o BElgt AARZAUE o] & 71Hdl| LFe o] 8o WA Ao Algd,

Table 6. Contents of Ca and P in Tibia from rats fed experimental diets.”

Group? Tibia,weight/100g Contents in Tibia

body weight(mg) Ca(%) P(%)
Standard 227.4+42.3 16.92+1.26 0.87+0.10
Sea Mustard 242.5+38.8 16.48+1.41 0.93+0.11
Sea Tangle 271.3+£38.0 16.37+0.97 0.87£0.04
Sea Lettuce 251.7+53.2 15.93+1.63 1.25+0.10

1) Mean value of 5 rats fed ad libitum the diets for 13days.
Mean with a same alphbet for each row are not significance different(P¢0.05)

2) Group: Standard: Ca-0.3%, Sea Mustard: 15.23%,
Sea Tangle: 12.66%, Sea Lettuce: 23.42%
(4) W= Ze] e Qe ¥

e 2o Zg % A9 FFL Table 734 2}
e 29 Zg 7L vld Arlzo] 16.23%2 EFAET 14.12%¢ vj&] 7t Eshor, o




o<, TiAlel, s g 40l71 79 A B dAld vlAle AT 13

712 13.71%2 BF AR T 14.12%0) vlg Azt dgkou, 74 77 $413 ke il
123

el g} d2E Al BFE AFRTO] ¥y ey, sl Arle] 0.95%2 EFAIRT
0.77%3ct 492 0 2 ESict (P0.05)

Shah $2}32) Q7o 9Jsta 19 HAFE nRA] 3, 2ol g FFE T7HIFIE W]
F 323 a3 e MEH R Arste AR o8 ¥ 1EY A A S/ A
o] W] As=E A FAA T s T).

Zrgro] Aol A= v Aold &F8 24 Q9 Balance?} 714 38310, 2 919
Balance7} 24 o] 440l mlX| & 9] Actu Yz},

Table 7. Contents of Ca and P in femur from rats fed experimental diets.”

Group2) Femnur weight/100g Contents in femur

body weight(mg) Ca(%) P(%)
Standard 309.7+120.3 14.21+1.88 0.77£0.04
Sea Mustard 311.5+75.1 16.23£1.07 0.71+0.06
Sea Tangle 332.4+1477 15.27x1.85 0.75+0.05
Sea Lettuce 338.0+89.3 13.77+0.64 0.95+0.04

1) Mean value of 5 rats fed ad libitum the diets for 13days.
Mean with a same alphbet for each row are not significance different(P<0.05)

2) Group: Standard: Ca-0.3%, Sea Mustard: 15.23%,
Sea Tangle: 12.66%, Sea Lettuce: 23.42%
(5) 4¥ 5 Q=8 32

3} A% 48 38 F 33 7= Table 89 214

xR ke FAE dzxTe P FARG 7T 59 g vk L EEAbR
o ARG MR, §AA frolatE HaFict.

A FAE 74 TEE felake fiouy BEAtRTY A FA R s
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Table 8. Internal organ weights at 13days in the rats per 100g of body weight.”

Group? Kidney(g) Liver(g)

Standard 1.33+0.28 5.28+0.84
Sea Mustard 1.2840.17 4.75+0.58
Sea Tangle 1.19+£0.31 4.35+0.53
Sea Lettuce 1.17+0.08 4.20+0.21

1) Initial average body weight of rats was 88.57+0.5 (S.D.)
Mean value of 5 rats fed ad libitum the diets for 13days.
Mean with a same alphabet for each row are not significance different(P<0.05)

2) Group: Standard: Ca-0.3%, Sea Mustard: 15.23%,
Sea Tangle: 12.66%, Sea Lettuce: 23.42%
4.9 <%

= AF F VY, v} g Ao 250 REH de 2 o84 IHE 59
A st

EF AR TS CaCO3(G.R. grade) 241 Aoluje] 24 3tako] 242} 0.3% 208 Hrlstdnt.

APtz vg A, dAlvk A7ke, s Aske e REEARAM CaCO32M ZES
0.1% B2A7 %, 72t 2& A2RE 747} 15.23%, 12.66%, 23.42%% Artekd, Alg el %
245 o] 0.3%7} I A sHich.

Z Ae A E-& Soybean protein, Corn oil, alpha-cellulose, methionine, choine chloride 21

2] 3 vitamine 3} ¥7129] mixtureZ £33} 1 DextroseZ YA H7letd 100%5 23 F
Act. Soy proteind ZE AtmolA dlE o] Agol giAl 3.

£ 499 29t thest 2
1. wl9712o] the 2ol M B2 Aol 5L Bach

44 3 24 L F19(15.23%) AADEEAIR(0.3%) A5 B7HE(12.66%))
s}l H7H(23 42%) o) £ME Wollnh,
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BAM g §F2 Sz Arked dase FFeld §94 Aole gy, HHLe
‘4& ‘%%E}.

3. W= Z9 2adddMe 4 28 FoA Aole gigov e A9 #F2 A AT
o] #9822 (X0.05) & F&FS Yepirt.

4. 7] YD) FHE AZ Hrkrol dx2T M wken, 53] gfTdN frefd Aol
2 Yeiich. (1X0.05) A% S8l F213 atole AT
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ABSTRACT

This experiment was carried out to evaluate biological availability of calcium inthe sea
mustard, sea tangle and sea lettuce in the rats.

Standard diets were made to supply 0.3% of Ca from CaCO3.

Consequently, levels each test ingredients to be added were sets by their Cacontents.
The ingredients such as sea mustard, sea tangle and sea lettuce wereadded to basal diet at
levels of 15.23%, 12.66% and 23.42% respectively.

Ingredients of the basal diet were soybean protein, corn oil, alpha-cellulose methionine,
choline chloride and vitamin and mineral premix. Dextrose was added at level up to 100%.

Amount of soybean protein was adjustable to make all the diets isontrogenous.

Rats were fed ad libitum the diets for 13 days. The results were summarized as follow:

1. Serum calcium levels of the sea mustard group(15.23%) were higher than those of the
other group, but rats fed sea lettuce diets appeared to have the lowest value.

2. Ca concentration in tibia were lower in rats fed with sea lettuce, rather than in those
with standard diet.

3. Ca concentration in femur of the rats fed seaweeds did not show any significant
difference among groups.

4. In the liver weight in groups fed on the all experimental groups were decreased more
than that in the case of the standard diet group.



