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Abstract

The contents of efficient nutrients, especially calcium(Ca), phosphorus (P), a-amino nitrogen(a-amino
N) and total nitrogen (total N) were observed to evaluate the Sagol bone stock as a calcium and protein
source:

In case of quantitative changes of nutrients in the bone stock as a result of boiling for two, four,
eight and twelve hours, respectively, the Ca, a-amino N and total N contents increased in the
course of boiling, and showed maximum after twelve hours. P contents also increased during eight hours
but decreased after twelve hours.

By four hours of reboiling, the contents of nutrients in the second stock decreased in contrast with the
duration of the preceding process. The Ca and a-amino N contents extracted for 4 hours from the Sagol
bones which were boiled for two through eight hours amounted to almost 60~90% and the total N to
132% amount of their first stocks;

Ca and P contents increased when the amount of the water exceeded by weight that of the bones over
seven times; and a-amino N and total N increased when that of the water exceeded over ten times.

These results suggest that Sagol bone stock could be a valuable calcium and protein source by boiling
for at least twelve hours with ten times of water (wt/wt).

Adgdn 3, & 2EG ARLE ANAA o1

I el T 484 AFomd 4A%T 9
AEe AN FHEERE S BRBR K 7 Szeld, Wb B e AmEel ¥

Bl WALAAT Ao U4 LERAA ast AR HES 29 AT QT AT Exdn

W oEes] AAsek Wk 2o S 2E A = Helu

43¢ MREEAED 3 49 4THEN KRS Uue A4 o8 A¥e A%, 260, =9

23

#

)ol

S

‘l

TS 2, A4V o], Y QALY 0w, SR FEw S 53 &M E AL BAA 1B
wql,® ohg AlEed AR REH I glon A4 HMES debd BEEE o Add fe, 53
AZ FEP v 2 35T gl Aelvh, o1 MRS, BIE, SOT Al Maie= FAN %
Heloze T2 993 e FEYEFY AF 5 oz &M Bl EmE S deehv

(47)



(48)

e 2FAE A9 9on 24 3 HiEE AY
gl ek,

A Bl AL 4% BHK 39 FRBRRS 53
24, B EERS T CEHHEL TH FTULE
o249 EERS Az, mEummEgl, =9 B8
A, RS BERSS B W3E Axsld B
B RS HE 9T ERENE R e

HE U FE
1 $tgel gm

D# o®

A& el AT RS mA A 24 A A
T Ee A e 27 (20~30g) = Awksty Kme] K
#3 B, 37124 3¢ AAsSY WEBKZ A
A g

2) A %

HEH cuss AR —E8 BEBKE ¥

0] BUl AAE A4 ATHE o] ARAY BEE
99+1°C 2 4A sl | A & e AR ik
T #% W E AdL Agck 44 % 27 FE A
WKl —EA g0 A=E oA mEBdmstscl

2. ®H AR

1) RE ] : BN BHAD SRS 8L

mEEEES 2919 E A BHESRY RSBEE [
&7l sk ® 150g o] HAREK 22 & L &%
2 B, 4R, SERME, 12B:MY mEBgE: ¥, B
BBl 500~600ml o] = =B mBEiEsSH ot

2) RBI  SHc BH%h BRRSY Bt

FHT BHEP] ROBEE eyl Astd B
BldA & HHNZ —X IBAEEL HE A F
AWK 2 E It & 484 FHstach

3) KR :wie| SR BHEH BEES ML

W EES gEldl AT A BHESY K
BLE WES7) 93k = 100g, 200g, 300g, 400g
o #4% 209 BERBKE Ml 1280 mEshgl e,

3. 7 ot

D s 8 .

Ray Sarker® %9 Jikel kbl HIESIR o™ #it
o] 10% TCA & el 4°Cdl4 5,000r.p.m. 22 30
S BLSET F EBRE KEkY o-cresolphthalein
complexone solution & jnéle] A7l & spectrop-
hotometer (Shimadzu UV 200-S) & 565 nm | 4 Hi%E
a4t

2) ol =B

Chen 599 ol &8 mEsldos Rk 10%

T E Qe o %

mEERREREER

TCA & sl 4°CellA 5,000 r.p.m. 02 305 &
DHET F EEWR-S ESte  spectrophotometer &
820 nm el A FESHS = '

3) a-Amino N ¥E

Rosen Hyman'®¢] ninhydrin #kell &l WiEst g
o Kol 10% TCA & sl 4°Cel4 5,000 r.p.m
22 305H ELSHY F LEBKS EEtd spectro-
photometer 570 nmol| 4 FEst o,

4) @EE B

Hawk!® %9} microkjeldhal ol &3] 447314 e}

o] 8] JuiAe] gloA A}Ew LEAe] AT &
Aellsk A9 Bz vl glo] £ dTdAL a4y
alA 7 ek AR Agudg Arsger, 2 4
st Aol F43] A=Al

R ER

1 RSB MBERR BHEF BERS 8L

AEeE 2, 4, 8 12MAIZ MABET F 2%
HEP % KRS Table 1], » 100g % S
8 % EABeE Fig. 1,2.] ey

Table 164 IMBGEEG Bl 24, % X 5
BERAY SAWHES ¥4 248 1247604 <
40mg WHEAGI, e 8AzlA o 20mg WS
gom, Ca/P it Hul 1~2% Jebicl fiEHe

30|-o-... Ca

—D—-..P

25

2

Qo
£
S
920
}._‘ i
O
©. 15

=]

£

10

5

0 2 4 - 8 12,

“hour”’

Fig. 1. Changes of Ca and P contents in Sagol
bone with various boiling times(vert-
ical bars represent standard errors).
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Table 1. Total amounts of Ca, P, a-amino N and total N in- total bone
stock with various boiling time

Boiling time Ca P Ca/P a-Amino N Total N a-Amino N/Total N
(hrs) mg/total” mg/total mg/mg mg/total mg/total mg/mg
2 15. 34£5. 322 13.44+4.0 1.44 14.44:2.2° 126. 5741, 1°» 0.11
4 17. 975, 0% 15.0+4.0 1.19 17.1+2.0° 193.5+12. 0*®¢ 0.09
8 24.348. 0%b¢ 21.31%5.6 1.14 21.9+2.2° 240.9+18.92¢ 0.09
12 38.024. 2% 14.9+2.7 2.55 53.3%6.0° §€0. 9£45. 5¢ 0.05

1. Total bone stock
2. Mean+SE

3. Values within a column not sharing the same letter differ sigrificantly (P<C0.(5)
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Fig. 2. Changes of a-amino N and total N con-
tents in Sagol bone with various boiling
time. (vertical bars represent standard
€rrors).
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Table 2. Total amounts of Ca, P, a-amino N and total N in total bone stock
according to reboiling.
Boiling time Ca P Ca/P a-Amino N Total N a-Amino N/Total N
mg/total! mg/total mg/total mg/total
(hrs) (%) (%) mg/mg (%) . (%) mg/mg
4(2)® 9.5+1. 54a’ 3.640.3 2.62 10.4+1.0 256.44-45. 4 0.04
62.1) (26.9) (72.2) (202.7)
4(4) 15.9+1.4° 5.0%0.2 3.21 11.1-+0.1 293.0142.6 0. 04
(88.8) (33.3) (64.9) (151.4)
4(8) 10. 8+4-0. 6* 4.5+1.3 2.40 17.6+2.7 326. 91-86. 3 0.05
(44.4) @eL1n (80.4) (135.7)
4(12) 5.3+0.4° 5.6%2.3 0.95 13.14+4.1 229.2+62.7 0. 06
(13.9) (37.6) (24.6) 3.1
1. Total bone stock 2. Percentage of experiment I
3. Boiling time of experiment I 4. Mean+SE
5. Values within a column not sharing the same letter differ significantly (P<Z0.05)
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Table 3. Total amounts of Ca, P, a-amino N and total N in total bone
stock with various weight of bone.

Bone Ca P Ca/P a-Amino N Total N a-Amino N/Total N
() _ mg/total! mg/total mg/mg mg/total mg/total mg/mg
100 18.1%1. 2%° 13.0£1. 9% 1.39 15.9+1.1°* 432.51+43. 8 0.04
200 38.44+4.2 31.8+2.7 l.21 37.8+1.4 985.61-38.2 0. 06
(19. 212. 1)** (15.9x£1.4)* (18.940.7)**  (492.8x18.1)
300 75.6+11.8 51.646.5 1.47 45.9+7.2 1289. 4+137.2 0. 04
(25.24 3.9)**  (17.2+2.2)** (15.3%2.4)*  (429.8+ 45.9)
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Fig. 5. Changes of Ca and P contents in Sagol
bone with various weight of bone (verti-
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