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A Study on the Free Amino Acid and Minerals of Chicken
Bone Extracts by Boiling time

Hee Ok Park and Hei Jung Lee
Dept. Food & Nutrition, Kyung Ki Junior College

Abstract

This study was carried out to investigate the free amino acid content, the free amino-nitrogen content and
minerals such as Ca, P and Fe of chicken bone stock. The results were as follows. 1. In chicken bone stock,
glutamic acid was the most abundant amino acid, lysine, alanine, cysteine and glycine were followed oderly
and these free amino acids seemed to be the most intensive flavor compounds. 2. The free amino acid-ni-
trogen content of chicken bone stock was increased after 3 hours boiling and began to decrease after 4 hours
boiling. 3. After 3 hours boiling, Ca, P were 5.0 mg/100 g chicken bone and 42.5 mg/100 g chicken bone,
respectively and began to decrease after 4 hours boiling. The ratio of Ca:P was about 7.8. Fe was increased
after 4 hours boiling and began to decrease after 5 hours boiling. These results revealed the low effectiveness
of Ca, P and Fe utilization of chicken bone stock, because of the very low extraction of minerals. But these
results revealed the significant correlation of free amino acid, free amino-nitrogen contents and brothy flavor.
So chicken bone stock on heating at 90-95°C for 3~4 hours seemed to be the most intensive brothy flavor.

LA B

Sole mornay, chicken élaking 29] Ak
A3 g 8 98] sauceE BHEo] AF s 5 WE
o]g-slod wol A §F5 = 25 olv|kAtl, At 77
5 ‘”‘-‘4’ s FEFeEA VIZA ¥
% = T;]' ~—,~E] \/]-E}-oﬂ/ﬂ = iﬁﬂ ‘g‘i
, %"_ef‘%, e S5 wis $3A), meje) 5 )

se7t 2‘15}041‘1 ghomh, of7]of
2 glet Ew

2599) o] 82 A A5 Aefolrh.

HofAbsl = 4klElE olle] Bhe o83k Hel A
E3 YEAE 5o g @A FeAoR gy
FAMEE oz 3 gleh. Wl o] & o] &-3te] A v
AEE $ZFdUe] SRR o) 4 73T
AAAE 25 $5AA 72 A7 Chi 57
ojid-e 7} 8= 938 chicken brothe] MSG$}
NaClg AHrjgto @ mto] Zriglela dte] ®29
wbol] gt AFS shgdc). Spanier & 70°Cr)} H9

Fell FolE WHAse A EAte] peptideEe] =LA

-244-

Z718}7] A|=Hge} 819 2H, Cambero 598 2] 377)
$22 wEa) 75°C o]sh} 95°C b Bk 85°Co]|
Al 60% 7FE L o T2k 7HE Fobw sta 2
%2} free amino acid(FAA), carnosine, 5'-IMP&eks}
AHHAZE det dbdetl. Nishimura 572 FAASL
peptides@HaFo] F713l &9 sto] Ao3iria 3
ot webd &4 Xﬂ"*] o] 7}dZ =9} Alzke] A vl
Aol de —71‘—,1_ < 9 4 Aot

RS KRS DI _Hoﬂ 2% stock ZE|HOS
Hz e %%—‘1% HET frefolealts 5
N Gos 2ol
Aol 7],,J}§1— A -g-ak Ak gt

Ay xz 3 W

L A2 % A2 =H

AlgellA 5T e 2 Ke A= &2 +dlst
o A, AW % 28F2AL A9 AAstn T4}
XE2HEE WS Este] gwe} %94 Hl&S 10:
gs5zate] Aeld A Wul(d=akel)e] Y3 90-95°C7}



7t A Zbel| 8 G2 Fof FFolFleAlT T B AT 33

FHEE JPEE spFslsth AEE 247, 347,
407k, 5AZE 717 2 23 Azel BE AL R 3§
it

2. Mgl

(1) $lotmlztie) o

A2 100 m/E 0.2 p/ membrane filterZ. of 3}3}e]
1508] 3413+ & Sep-Pak cartridge(silica)Z. 2] 3}o]
Methanol conditioning3}$ith. o] €948 10 pi¥ auto
samplerel] $£913lo] ninhydrinibg el wel o}bw| Ak
Z}E-E-A 7] (Hitich 1L-8500)& A &slgict. 717|184z
71-& Table 13} Zr}”,

() ot A4

A8 2g& 250 mi v]o] A Wi FF 100 miE
7 F AR e aabsled 88 3 v 0.1
N FABGER 4902 pH 84742 HAs}gict. o]
Hol| F4] F2arglgof 20 miE 7}gF ofg ohA] 0.1
N $AEE §90 3 pH 84702 A3t th&
Aol wheh ofol o) A4 e AT
(A-B)x1.4xFx100

A= (g)

A: 0.1 N pAFShEE 4-909) 4] ml
B: 0.1 N 4 EE 499 FAHE 48] ml
F: 0.1 N $A3hEF $99] FEAs

. RII1ES HY

AE 100 miE &8 FollA 8 18 o 55°C
3312004 2047k 3 3_EF 3.5% HCl £ 07 &
3 8}ed of 3}x|(Whatman 42)el] ¢{3}A]713% 100 miZ
A 830 I x}&-5333 T A (Jobin Yvon Emission Spec-
trometer) & A 2Fsle] om?, 7]7| BA 272 Table 29}

e},

olu| i e A 4= (%) =

Table 1. Analysis condition of amino acid

System: Amino acid analyzer
Hitachi L-8500A
UV/VIS

Standard column
Hitachi #2622SC
LD. 4.6 60 mm
*ion exchange resin
Buffer solution
Wake L-8500Set
Ninhydrin

Wako L-8500Set
Ajinomoto amino acid
Calibration mixture
Injection vol: 10 pi

Detctor:
Column:

Reagent:

Standard:
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Table 2. Operating conditions of atomic absorption ap-
paratus

power 1 Kw for aqueous

nebulizer pressure 3.5 bars for Meinhard type C

aerosol flow rate 0.3 //min

sheath gas flow 0.3 /min for multielement analysis of
aqueous solutions. 0.6 //min for alkali de-
terminations

cooling gas 14 l/min
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Table 3. Analysis of amino acid in chicken bone stock
(mg/100 g chicken bone)

samples
amino acid
a b c d

aspartate 24.2 29.7 35.8 31.8
threonin 274 25.8 24,7 229
serine 274 30.6 354 31.7
glutamate 85.3 90.6 109.1 96.8
glvcine 27.6 29.3 372 37.0
aalanine 34.2 38.7 46.4 43.7
valine 2.7 3.0 33 2.5
cysteine 30.8 375 39.9 35.7
methionine 8.2 9.9 10.7 9.4
isolucine 9.7 12.6 12.7 11.7
leucine 21.7 27.3 30.0 26.4
tyrosine 21.5 19.2 25.8 233
phenylalanine 26.4 21.0 287 25.8
lysine 32.8 36.6 50.3 45.2
histidine 5.7 6.0 7.2 6.6
arginine 17.3 18.9 221 19.6
prolamine 225 26.0 30.2 26.4

total 425.4 462.7 549.5 496.5

*a, b, ¢ and d: 2, 3, 4 and 5 hours boiling of chicken bone
stock, respectively.

gzxe| et s)=] 2 119 A 3 5(1995)

oA

Table 4ol el ule} 2o w] 7l X17bo] 34]7}e]
W7 Z71eiThr 4A17E o) Fae) ashy] Alaka
gt} Nishimura 592 §2|o}v|Ala) Helo] oy} &=
7vstd m7|=Egte] 713tk s 8b9d 2 m, Cambero
¢ 237] FEE BEY 85CoIH 608 rhd o]
7V FESe] Zsitt skt & 85°C 7hd Al glu-
tamine, alanine, glycine, taurine, proline, ornithine, ser-
ine, B-alanine 52} fF2|o}r|iAte] FH3n A
A A4 sho] 74 Zpehal heideha Ssick et
95°C 7} A4l potential amino acid®} ATP metabolite
7FH wol 42350t et & Aol e g s
3A7F 7bd Aol olm| EfA A7) 71 Bl 44]7F
7rE Aol frelotelmate] 3take] s go] &3
A2 epdr}. Spanier 592 70°CHE] ]z}
Aeto] 27} Z71s17] AlZsted o1 B0l 4HE ¥
vl o]zt s 3t4 72, Bowers 5 7hod shad whala]

& A9 e LEE FAAAT 2Tl
Z7bsta sisk, B4, 293 AR sl Badt
3ok 220} F94e AR B & AT
£ olel¥ AFEL BrhEalo] 90-95°ColA] Al
¥ol 329 4 =T sgod ojud ATy
B SuoA s el Ee) obeliAlat oblmeyd s
9 9% 22 3407 AEA) AR AL AbrH
o},

713 gl M

gl o] dpE gy Ca, P Y Feo ke whm
100 g mg=t$] & Table 5o Vehfiglct. Ca/P2) v
& 17.1-8.64 T2 AALE o]akA el Caz} PY) u]$

Table 4. The free amino-nitrogen contents of chicken

bone stock (mg/100 g chicken bone)
samples a b c d
frec amino 867 1512 860 710
nitrogen

Tabel 5. Ca, P and Fe contents of chicken bone stock
(mg/100 g chicken bone)

minerals
sample
Ca P Fe.
a 5.1 36.3 0.6
b 5.0 42.5 1.0
[ 36 30.8 1.1
d 34 25.9 0.4

*a, b, c and d are equal to Table 3.
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Table 6. Sensory evaluation of chicken bone stock.

samples color brothy flavor total acceptability
a 5.0° 3.2° 3.0°
b 4.0 5.0° 7.0°
c 4.3 4.7° 6.0°
d 6.9 3.7 6.3

*a,b, ¢ and d are equal to Table 3.

**Values in the same vertical line with differents su-
perscripts are significantly different (p < 0.05) from each oth-
er.
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