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Summary

Calcium was extracted from horse bone by distilled water, ethanol and
organic acids solutions, and extraction vields of total calcium (TC) and

soluble calcium (SC) were measured.

Extraction vyield of TC increased as the extraction temperature increased
such as 1,153.04 mg/kg at 1207C, 491.46 mg/kg at 100C, and 93.18 mg/kg at
R0C. SC (%) were 8.3, 7.6, and 6.9% at 120, 100 and 80°C, respectively.

Horse bone was also extracted by 40-809% EtOII at 80, 90, and 100TC.
extraction yields of TC were 82.93 mg/kg with 40% EtOH/100C, 39.65 mg/kg

with 60% EtOH/100C, and 25.48 mg/kg with EtOH/100C.

Horse bone was also extracted by organic acids solutions (10-409 lactic
acid, malic acid, citric acid, and ascorbic acid). Extraction yields of TC were
325 g/kg with 409 lactic acid, 27.9 g/kg with 40% citric acid, 22.4 g/kg with
4096 malic acid, and 2.7 g/kg with 40% ascorbic acid. SC were 17.296 with
40% citric acid, 14.8% with 409 lactic acid, 12.1%6 with 40% malic acid, and

8.9% with 40%ascorhic acid.
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o. As 3 4y

oAl AR s AFE-AARE AFA ejmEel 9IRS JAkel A Al
& Wol = E of Sem AV|E AT & 70~100CT Aol 3083 IAAIA
s ¥ T ETES AAst mMe RS Eo gAste] Al AxAlA
Waring blendor(Model 33BL79, New Hartford, CT, USA)Z &4} (40mesh)3dt #
o

S AdAsz AT f7]4Hlactic acid, malic acid, citric acid, ascorbic

acid)2- Sigma(Sigma Chemical Co, USA)o| A T3l AF&31Sth

o ee& 200 mLE Z+Zt 7lslar 6 12, 18, 24413k BQF FE33 ). ojuje]

Table 1. Extraction conditions of horse bone by physical treatment

Solvent(%, v/v) Extraction temp(C) Extraction time(hr)
Distilled water 80, 100, 120 6, 12, 18, 24
40
Ethanol 60 80, 90, 100 6, 12, 18, 24
80
— 3 —
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Table 2. Extraction conditions of horse bone by chemical treatments at 37C

Organic acid Concentration(w/v)  Extraction time(hr)

Lactic acid
Malic acid

o _ 10, 20, 30, 40 1, 3,5, 7
Citric acid,

Ascorbic acid

Lactic acid
Malic acid

10, 25, 50, 100 5
Citric acid,

Ascorbic acid
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Table 3. Extraction conditions of horse bone by both physical and chemical
treatment at 120C

Organic acid Concentration(v/v)  Extraction time(hr)

Lactic acid
Malic acid

10, 20, 30, 40 1, 3,5, 7
Citric acid,

Ascorbic acid

4) 7F 5

7h&-8k

230 e g 7heEe 54

i

s

Zyzke] Wy ow &3 AR89 05 mLel 10mM Na, HPO, 1
mLE 713 ¥ 4mM CaCl, 0.25 mLE 718}9 37CelA 34 7Hs <t

AL QAR (1,620%g, 10min)ste] FEde] Zases FEdySa2v 233
A (Inductively Coupled Plasma Spectrophotometer, ICP, Atomscan 25, TJA)

2 ST G5, e A ol8ste 783 2w vlee Al vh26).

Az 2w f, 2ad, 2X% 9 s S5t ACAC W ((23)4
A EFF @24l Fate] FESEFS 0003g olste] FYAE FHoZ 3ol 106T

A7t Az o R SAHFA AL, 2A LS SoxhletFEHoE AP o 2o
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ojwl 7] B8 93 ICP 7]7] 7L Table 49} 2}

Table 4. ICP/MS analysis conditions

Ttem Parameters Setting range
Plasma flow(L/min) 16.5-185
_ Auxiliary flow (L/min) 1.45-1.55

Gas flow(L/min) _
Sheath gas flow(L/min) 0.22-0.25
Nebulizer flow(L/min) 1.0

RF power(kw) RF power(kw) 1.4
Skimmer(with H2) 0.085-0.090

CRI gases(L/min)

Scan mode

Dwell time(ms)

peak hopping
20

Points per peak 1
Quardrupole scan Scan/Replicate 50
Replicates/Sample 3
— 7 —
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FEXE(B0T, 100T, 120T)9F FFA17H6, 12, 18, 24 hr) ¥ =2 LWz RE Z
“% FEF 4%E Tig. 1o ek

FEHLE 80T, 100C, 2 120ColA 24X 7k F&39 S W FEF& 747
93.18 mg/kg, 491.46 mg/kg, 1153.04 mg/kgo 2 714 Wol F=H o 80T,
100CeNA e FEF8S Huaga, 12005582 @ o Zgw = 9

109 g/100g = wlas]A 1% Wl FE&S YElgo], oM E T/FTE F5
H

e el 5% ANnlE] 2 FEES YEhAT o] AdEFY EmERY
SR Jd FEE AadHFe FELT g 2 Holvf dE AL F}AT
T AR

1400
21200 - . T
21000 -
o [
= ¥500 -1 )
z ——30T
2 6007
H - 100T
2 4004 |
L3 200 - = 120T

0+—+— % L
6 12 18 24 (br)

Fig. 1. Calcium content extracted from horse bone by distilled water at 80T

100C and 120°TC.
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(1) 80°CelA 40%, 60%, 80% ol kLol o3l Z4e] &

FE2LE TN F2EE oeE §EE 40%, 60%, 80%= Feldto] Al
R, L AHE Fig. 29 JeERSY &
AlZEe] 24X 7 Al AY @ol] FEHA L 'S 5 E40%, 60%, 80%A 7

7z} 69.11 mg/kg, 35.65 mg/kg, 21.82 mg/kgl & ER

e T2t =&

2N

b

2 74 220 Fo] Wi ek, ol dekse] W Aol SHAEI} )

——40%
-=50%
=30%

]

6 12 18 24 (hr)

Fig. 2. Calcium content extracted from horse bone by 40%, 609, 80% of
ethanol at 80C.

Collection @ jeju
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0 T T T 1
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Fig. 3. Calcium content extracted from horse bone by 40%, 60%, 80% of
ethanol at 90C.

_10_

Collection @ jeju



(3) 100C el A 40%, 60%, 80% ol &ts o] &

100Cel A 22 40%, 60%, 80%°] ol

gl

Fig. 4] YeRQAE 100ColA 2443 &

=
=

bl 1 A

S

2 FEZEo] 7 Fol 40% 60%, 80%°lA 77t 82.93 mg/kg,

7} sy

el

39.65 mg/kg, 25.48 mg/kg

ojy

B

dehdeh 2ey o] ARE SRR FF

KeN
=

93.18 mg/kgX.

o]

TEw

7HE & 80Tl A ¢

==
&

=, == [e]
FETE

= A~
T

Nlo

—_
1o

o}

W

o}

ofy

A

o
Nk
i

OS2 ERsTh

28
=H 2
tt

[=]
[a}]

=]
o]

L S | L] =] =] L]
P~ D ul =t [5] (2]

(S fSun) 1 uod mneoe s

L]
=

]

(hr)

24

18

12

Fig. 4. Calcium content extracted from horse bone by 40%, 609, 80% of

ethanol at 100C.
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i 2 5Y f7)ARS ARRete] Zas FEIFA ST lactic acidE 10%,
=

Fig. 5o YeER AT
AAA S 2 lactic acid?] =71 &5 28 il FEA] AoAd,E A
961 &

Safol =hew A F= dew 10%, 20%, 30
32.

ERE FEAA 5N AAE 2R FEFe] Fste %L vl
ol Foliz FEFol A AL B ) BeAT WA Hu FEe

°F 33% = o] Fm o L FEHL BUHETE

rir
e
30,
o
=
-

@)

35
- 30
i
S
E 25 4
g 20 - ——10%
= - 2%
O 15 A+
= 30%
' 10 - == 40%
I:I T T T 1

1 3 5 7 (hr)

Fig. 5. Calcium content extracted from horse bone by 109, 2096, 30%6, 40% of
lactic acid at 37°C.
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2) Malic acid o] &% Zo F&

Malic acidE 10%, 20%, 30%, 40%<¢] sE= AZX3 & Azle| & Axg3Z
ZA3E Fig. 69 el AT

malic acid®] =7} &5 28 il FFA0] ZoldFs Zdadhato] =%
o TAZF F= P& 10%, 20%, 30%,18] 3L 40%E =4 2 1257 g/kg,
15.67 g/kg, 19.2 6 g/kg, 2245 g/kgo. 2 717 =

E XA A MR E FEE] FEF0] FUetE A TS YERYIL o] 54
= FEH A AT ww ) Zdg gt vustH HuFE8LS oF 22%
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25 -
B 20 1
e,
2 25+ —+—10%
; =) %
g 10 - 30%
3 —=10%
ks
)
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Fig. 6. Calcium content extracted from horse bone by 10%, 20%, 309, 40%

of malic acid at 37TC.
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3) Citric acid °o]&3F Zg9 %
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Fig. 7. Calcium content extracted from horse bone byl0%, 20%, 30%, 40% of
citric acid at 377C.

_14_

Collection @ jeju



4) Ascorbic acid ©] &3 ZH9 F&
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R0 5
&N 2
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E 15 -0
E . 30%
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D T T T 1
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Fig. 8. Calcium content extracted from horse bone by 1096, 2096, 30%6, 40% of

ascorbic acid at 37TC.
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Fig. 9. Calcium content extracted from horse bone by 40% of various organic acids

(1:10, 1:25, 1:50, 1:100)(w/v).
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Fig. 10. Calcium content extracted from horse bone by 109, 209, 30%, 40%

of lactic acid at 120C.
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Fig. 11. Calcium content extracted from horse bone by 109, 209, 30%, 40%
of malic acid at 120C.
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Fig. 12. Calcium content extracted from horse bone by 109, 209, 30%, 40%

of citric acid at 120TC.

_19_

Collection @ jeju



120°Coll A4l ascorbicic acid®] %8 T 2A 39 S = 3 2= Fig. 13

of el AT
7y w2 Ha Ze FEES 10%, 20%, 30%, L2l 40% % ol A ZH7t 1.69

7| 2boll M oF whRTFA = 4096

son, B33 F3o] Wd| ANHoE T FE
BN E REE FEF Flehe 7
glof Boral wgel Al el FEelA Mk WEs FE
A 8] f7lbiths @AF "oldE FE&S WAL

S BET oA B FEES 316%UE Ueiton 7 R F3

29 AolE A F71aHE] Hsl 24 Sk

>

35 7
— B
=
E 25
g e- ——10%
3 - 2(%
TR
= 30%
g e —=40%
C os

0

1 3 5 7 (hr)

Fig. 13. Calcium content extracted from horse bone by 10%, 20%, 309, 40%

of ascorbic acid.
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Fig. 15. Soluble calcium extracted from horse bone by 10%, 20%, 30%, 40%
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Fig. 16. Soluble calcium extracted from horse bone by 10%, 20%, 30%, 40%
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Fig. 17. Soluble calcium extracted from horse bone by 10%, 20%, 30%, 40%
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Fig. 18. Soluble calcium extracted from horse bone by 10%, 20%, 30%, 40%

of ascorbic acid.
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=

= A~
Qlsk 4= 3t

Ol

Fdar, 3 ol WM E Aol BaAE

ok

Table 5. Proximate composition of horse bone
(%)

Sample Moisture Crude protein  Crude lipid Ash

Horse bone 2.36+£0.12 oS 0ISl 9.11+0.51 64.74+3.52

Table 6. Mineral compositions of horse bone

Sample  P(g/100g) K(g/100g) Ca(g/100g) Mg(g/100g) Fe(ppm) Culppm)

Horse bone 5.3+0.02 09+0.04 109+1.21 0.14+0.02 32.7£1.2 19.3+0.3
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6. otV =4 x4

i o] FFAdobu] Ak B4 A= Table 70 YERSICE o] W2 ofnx
A proline, leucine, hydroxyproline, alanine, taurine <=2 = z+z} 257 g/100g
2.19 g/100g, 1.93 g/100g, 1.83 g/100g —1¥]3 1.64 g/100g= A ofr] =4k
52.97%E =R 3} 2.1, histidine, methionine¥} aspartic acidi= =1 $F=Fo] A

.

Table 8 Amino acid compositions of horse bone

Amino acid g amino acid/100g % amino acid/total amino acids
Aspartic acid 0.19 0.96
Theronine 0.77 4.01
Taurine 1.64 8.00
Serine 0.78 4.07
Glutamic acid 1.01 2.27
Glycine 1.10 5.74
Valine 1.57 8.18
Methionine 0.17 0.89
Isoleucine 0.80 417
Leucine 2.19 11.42
Tyrosine 0.45 2.35
Phenylalanine 0.73 3.81
Lysine 0.85 4.33
Histidine 0.16 0.83
Arginine 0.44 2.29
Alanine 1.83 9.54
Hydroxyproline 1.93 10.06
Proline 2.57 13.40
Imino acids® 4.50 23.46
Total 19.18 100.00

Imino acids mean proline and hydroxyproline.
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