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Abstract

This study attempts to develop a mass production product standardized by the application of high pressure
. extraction cooking(HPEC) in order to suggest a desirable direction for the development of salt contained
standardized chicken stock. In our experiment on chicken stock with varying its salt content, the total free
amino acid content was highest in S3, which contained 0.3% of salt. In addition, when the total content of
free amino acid was divided into the contents of essential amino acid, palatable amino acid, and other types
of amino acid, they showed the same distribution as the total content of free amino acid. In addition, the
total content of palatable amino acid was highest among the specimens. In the results of investigating the
palatability of chicken stock according to salt content, saltiness increased with the increase of the salt content,
but no significant difference was observed in preference for saltiness. It is believed to have come from the
difference in the sensory evaluators’ preference for saltiness, and it shows that the salt content has an effect
on sweet taste, delicate faste, fishy smell, and color. In particular, specimen S3, which contained 0.3% of
salt, showed the highest content of palatable amino acid, and the highest level of delicate taste in sensory
tests, suggesting the comelation between palatable amino acid and delicafe taste.

Key wonds: high-pressure extraction, chicken, stock, salt, mass production, free amino acid

I.MNE

H(stocky= F2 2] L A8l e
AR H, oju} 17| W) FgHEo] e R,
ol 3 e JUYEEC] B Fvlstn v}
Eo2ZA TheEal sl AAE ol YA

F 3 49 5tE 33 duige 98S

9 AHF,

A H& ZAolthKim IS 2008). T} AE
ol A &A(sauce)t T+ Z(soup)E THE W S
7} 8% 98 30, BF Y o3 3F
g dol PR, AL W], AU H ME Y
e 2 £339] Bojof Fi(Choi SK 2001). &5
€ 3A dMF g oz FEIA AHEShE ),
FZ 2N SFd Bo] o]83kx, 1 99 4

010-7683-5780, pioncer1019@hanmail.net, J' HFA] E4Hg AEe 2 27081 @5FA A 8w o] 2] ehad



e AHEE €2l o S onledl 24 3 #5534

23 3ohd FEZ VBRI, F2 £
Feed AR AThHLY 1994). 2
Aol &4 Agd] A8 47 How ¢
I UE F AT o] Fg
#goltiChoi SK 2001). =&, S0 A%
FgTe] 531 v o @ ghEo]x]
=, 2 3L FollA g8 FA 4
FEL oxo] gl 5 9 njIAY
(Koh SJ et al. 2004). 58 Yti=e FAR9 £
Fob 718 dlo| 22 ARREE geld wa &
TE AR t2A BEeAY. £ S5 JE
< 38 gt gl 4 o, dutdew #
& AEEL ARSI 11 FAlE 1he $2
717} 283] wio] Yex 1 307 AdE 78
o] Slofof stn, Ztztel {4 EAo] e HAe
g Jepa glejok i Donovan MD 1991).
S5 €Ee R £F7, JIEF AXMFY wy
a7l HAF, NE 5 2 A BodM &
Hl FE2ZA AAE e S S gelshe
ol AHERI) olj3t S5 WEY] 9% Are
3 FF webx A7) tE § e, )1
MBS AL FAS(bones or meats), HAF,
FH8, B Sold.

o] AAE MY ATE AV EY, Lee IM
et al.(2000)°] ¥ wgle] X 2 wF HFo] &
He] &4 F4o v = Jgo)] Bl d7st
931, Lee SU et al.(2002)2] H-714F 717t & w
(HE3) 254 £&5& 7123 vXe 9
oM f7lake Hrkslel 12A17F el §)
ZAEET opel T, olnjicate] §&3] F
7¥ke ), olAL f7IMte] Arlz 3k 7183t
Fei7 @ Wt BN 5 o Qs W 3
9] o] §3=7] drhs AR S BRI Park
HO & Lee HI(1995)2] 7} A7tel] whe &
€2 Fo §8] opv|xAty) Fr)de A A
TFoX e & W £39 Folr {2 oluizitol

] ﬂllo ng [‘lr

e T i

OU: ¢
0 WO, 2
oft F‘O rﬁa
L T

M

e

dm

3 275

3A1ZE 7FEAI(90£5C) 7HE B2 &E%FE U
oha B8tk Kim US et al.(2001)8] YA &
F 2] BF3 dFoME YR &5 EE
3ko] 7124 A72A BIHUFA), BCHIAH),
BCVIHFA+E+A2)E AER 3], 90+5C o)
X1 2,3, 4, 6N 7198 MBS An] AR HsE
Al frE] oluledls A4 B B dEE 4
313, A% 2% (Hunter's color value)¥ #57
AFE AA8KATE Choi SK(2001)& ¢ 71 |
Ao 2 223 brown stock?] B4 B ATl
A A 290 g H317] 290 g, B 100 g2 FIRE
brown stock®] A4t Wlo) 319t 71E HHAHPC:
High Pressure Cooking)S H-&3ozx 44 &
9| 32} 71 Wao] ofpujiit ko] 443}
3 opucE] Aot YT FFo] Fol AEH
QAo g 324 24 K59 YA} rhsdt
I, i3 AL A Fel 7UstE o] Fa FAl B
o] IE AFS o] 7hssitia st
Kim DS(2006)2 #4 55 2 du|2ds &
Az By AN 1% 7HE FE71E °]
43 2 < Az Al 120T A 15417 53}
T g Al £33 24 &5 F 28S
0.3% #H7ker 24 &7} 5714 9 o) it
g FFo] Ao 1 = JEiston,
03%9] 28 A7 24 S57 AU 7
IxA P w2 BUHE Eiiokzn itk
Kim SS(2007)= & W F%E°] v ghdt=
ohu] =4}l glutamic acid®} aspartic acid= 73
g 7R Aeg dEA] (e, proling, glycine,
alanine 52 ©9g 7} ofulxgto g UduA
olo] o]#gt frg] oln| M o | W
250 AAxmaeAe] A JRo 2 FE
& Aol2ta 3t} Fuke S(1994) Rl obvlx
A+He 7Hd g (aspartic acid, glutamic acid), THA|
(threonine, serine, glutamine, proline, glycine, ala-
nine, lysine), 18] $29tA|(valine, methionine,
isoleucine, leucine, phenylalanine, histidine, argi-

nine) 2 EH3191, EHTH(1997)E cysteine, me-



276 F=zelg3)A) A 168 Al 45(2010)

thionine 5-& #3I3E vl&
3tdeh E3L Kim SS(2007)&
A B4 BFY 7R 88 ¥t o}
Uzt 2 A7 B4 e 2 A Fe 33
T stx, v GRoE Z2be] E5x14Ql ghe A
Yi, 3 kel wel go] ApEHe AL B8
I, & AR 43 e oM Be 9
g dega ok

¢, &7 AR Zu|gEA AHgE B2
E 4E2 2 Ho 24 Aol ghe Ui 3
ZHEth 28 B2 A S4E He o 49
1 71 REEe] gl et 4]80] VA "l
aHBE2 ‘S0l Byl itk = Ax R
*%«1 F%%_E A% €k ®ute] ek

== T $8% 840t} 7}%} ot
“x% 7 l‘- HE TrE 3 4%
mM(0.8 % NaCl)ol} 71712 A=, OIEE}
l=E7} Fow of ] /MIEE 7 FF9
TS HEo 2N A} AAAFA 24P}
(Han JS 1999). &30 712 ZA& o]&3ld 2
F 7Holv oA AFL& TFEA AFE R
Aotk BE AEFL 2 4 &4 149 e
W Zx2EY, FEo A8 go] B9 Y&
gz GEly F2EUo Q) o] R
Ve o X4 F2EUL =1 A7 &F
B F2EIE H=0HHan IS 1999).

A B AFoMe 3l 3 ﬂlél%lxﬂoﬂfﬂ
Mg 8] 2, FF8E, g8 & 85
7t HAA o 2 AMgE 3 Qlth & S48 QA
off 3lolX HBAQL WY oo 489 34
2 &5 F29 $5AS THE I UHE 2
*}2)(HPEC: High Pressure Extraction Cooking)&
2 §-314(Kim DS 2006), ¥ < 32 gL 4
4 A7z EF3E AFY Y= o2 4
F A A FS NLE Axdaz) si)) £33,
4L o] EF53 ARE ezt sy
S, 7ol 24| o™ thE BE glo] FAlH ]
285 gojHE]Al €tk olo] BE 24 ute] v

@ g 7Hika
ool sAte

Bt

fan)

Hl o ulo rlo

= rlr i i
L
>,tl

£l £3€ A7hske] ol itel 247 B57
S4< 59 8 450 0 49 23 S8
skl 1o B2e B % 458 DETA
shew) 2 2] gith

I. Mz & 2

1. &8 M=

Age YEH(P)3HH] 2471, FHFH
15 kg, B2(FHA) 5 ke, A (EWAD 5 ke, v}
S(EHD 3 kg, ASTUGEH 2 ke, TFHE
gl () &) 185, &8 (HIEY, AA
d, =& 88% o1’)9] A& BH At Al
THeT 22 AzE B, 220, €4
FHETNY, dEETFo|2AhE AE FUlE A
A T

2. N2 RI=

Jung BS et al.(1984)2 S5-8 718 5islAl &
£ 9E 5571 0.3%(07), 0.25%(60T)& F2
=M, G2 AR & FEE U Folst
= Ao Husie}. ojd &9 Azl 3
o] gt} {3 JBABAE /XA e A2FE
A7V e =M o|setd B did I7-E st
2} 351tk AF H1) e 2N S5 2
HPY-& Kim DS(2006), Kim DS et al.(2008)2] &
Tl HBAQ 35 Wl vjg) uy 714 +
& W 93t & Wyol 5ol FEH
on, o §<0 FFEstE Y4t EF S Hs}al F
F A2 1t 71 3=27|(Kim DS 2006)= <Fig.
13} 2t

g $5E FEH7] AT AE ¥&-L Wayne
GQ004)E Fadtd 73 ZAsAh FL 712
6~7 cn, M= 5~6 cn, T 3~4 e 2712 A
@3l #Fe Bl A dlo] HES AASIL, &
v, B, dgge 2x2 e Z7)2 Aok
FHE o, 4, B2, A, uig, e £,
B, 2=l 9AFY, 535 ES 1% 7t



S ATEE 2 ¥ S5 opnlxgt

- g -

oa
EHPEZX) ST oe

~ une ]

PP R

K4

SR

o

(==

Shoid { )

B2

e V

B

24 9 #%d 54 277

\&\}ﬁ

2|

\ ]
A T

BAFY

BE WH
\’L

AW
29

mBARS

- F

Jo 1
Eﬁt\i@: -

<Fig. 1> Diagram of the high pressure extraction system.
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{Table 1> Operating condition of HPLC for the free amino acid analysis

Items

Condition

Column

PF column cation exchange resin(4.6 IDx60 L(um))

Buffer solution

pH 2.2, 0.2 N lithium / citrate buffer

Column temperature 30~70C
. Pump 1 : Buffer solution
Mobile phase . .
Pump 2 : Ninhydrin
Pump 1 : 0.35 mL/min
Flow rate
Pump 2 : 0.3 mL/min
Injection volume 10 L
Reproducibility 15 CV
Retention limit 10 pmol
Reaction coil temperature range 135TC
Channel 1 : UV-570 nm
Photometer
Channel 1 : UV-440 nm
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<Fig. 2> Standard amino acid chromatogram by HPLC.
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7, 7t A 850 tistd F R opr|xAte] e
FE Exel 3 Vel E3 shd 5t A
£ oolu)xste] F o] A F oMY B2 IF
FE& VERISIH, o)Fe] A3 Kim DS(2006)
o] A9 RANG 59 AolE JehiUch

1) B 00Ibt S

(Table 2)& &7 A/1EE 2@ | S59
g ot $E e Bolth &7 A7t
FS 2T F S50 g ol At F g
S0(1,076.40 #I/L), S1(1,117.81 #L/L), S2(1,549.16
pL/L), S3(1,476.18 1L/L), $4(1,265.00 p#L/L)E
velgon, & fel opnlicAt el Bx e g

2] AF8 02% A8 ) M e e £F

{Table 2> Contents of essential free amino acids in chicken stocks by different salt contents (¢L/L)
so” S1 S3 S4 F-value
Threonine 129.9020.95” 13417031  183.01£137  185.48+0.13  106.10+1.13 0.733
Valine 137.40:0.21°  12926+056°  183.76£096°  170.00:0.04°  107.421041°  9,972.505%**7
Methionine 77.5850.20°  73.460.10°  107.45:0.62°  100.94£0.71°  66.0240.10°  5,173.589%**
Isoleucine 87.60+0.20°  83.63x0.60°  122.89+035°  111.96+0.07°  70.85£048°  9,074.545%**
Leucine 145.4740.20°  139.86:0.83°  209.03+147°  193.15%0.29°  121.7240.79°  5,805.110%**
Phenylalanine ~ 88.48+0.10°  84.55+0.13%  124.5140.60° 115526026  75.5530.46° 10,058.306%**
Lysine 159.49+0.53°  158.53+1.07°  243.40+127°  239.97+138°  143.410.66°  6,585.342%**
Histidine 7698£0.22°  81.71047° 104748055  9957+032°  63.67+032°  5508.670%**
Arginine 173.50£1.42°  232.632.53°  270.36+1.87°  259.61+0.71°  187.21+0.60°  2,175.566***

D The value is meantSD.

? In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan's multiple

range test(***p<0.001).

¥ $0(no salt added), Si(salt was added to 0.1%), S2(salt was added to 0.3%), S3(salt was added to 0.5%), S4(salt was

added to 1%).
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gt AR olleit FEe e Rolo). S0
(743224 pL/L), $1(9,926.06 1L/L), $2(10,556.22
pL/L), S3(11,227.95 pI/L), S4(9,791.57 pl/L)E 1}

Eiton, & Rl opn|iit ko) ¥ e} ol
AFE 03% VI s37 7MY B % £ ES
Jehiiglen, thgo 2 $2>81> $4>808 YER}
279 At e ghd ot olnliedte] &
A g3E ¢ 4 dMeH, A8 $3& Kim
DS(2006)2] A7-ollA ghd st olnliedle] & 4
Fol 7V¢ ¥ FF 58 B 47 03% H7t
T3 43 AUl ol Wi gt opn| it
o] g} FAsl &7 03% 7P 7R A4
L & 5 Utk E3 M B2 g 2 Y
ehdl S3+= E-35] anserine(4,704.11 /L), camosine
(297107 4L/L), taurine(1,722.82 ¢L/L), e-aminoadipic
acid(7.34 pL/L)e] FEM 71} & §F F&
& VERRRIE) E3 S2% glutamic acid(675.33 L/
L), alanine(395.40 41/L), serine(298.08 pI/L), aspartic
acid(234.50 pL/L)2] FEAA 71 5L % &
%2 JeRIT). Taurine, aspartic acid, serine,
glutamic acid, glycine, alanine, anserine, camosine-2
p<0.001, @-aminoadipic acidZ p<0.05 FZol|A
23 Aol & JehAAL

Song HS et al.(2006)9] 7ol FES 2§
of 44 32EjdA AL Felol=o] FTH
9 e T3 289 TF E veld met xle]

{Table 3> Contents of flavor enhancing free amino acids in chicken stocks by different salt contents ( «L/L)

s0” S s2 S3 S4 F-value
Taurine 1,148.42+10.887 1,591.67£19.35"  1,563.02422.61° 1,722.82+ 0.76° 1,479.54x 3.72° 685.034*%7
Aspartic acid 19357+ 0.51°  194.54 1.06° 23450+ 1.63°  222.79+ 0.53°  164.76= 058" 2,419.631%**
Serine 197.42+ 0.18° 24539+ 0.73°  298.08+ 1.95°  278.63+ 2.13° 21229+ 1.06° 2,723.529%#*
Glutamic acid 48370+ 1.20° 53924+ 236° 67533k 4.05°  641.36:14.73° 44476+ 2.62° 597.855%%*
a-Aminoadipic acid  4.54 0.09° 4,84+ 0.61° 626+ 002  734= 1.32° 563k 179 3.598*
Glycine 16767 0.19"  155.15+ 0.40° 22424+ 1.13° 23848+ 0.94°  188.04% 0.93° 5,998.311%%*
Alanine 30212+ 028"  306.04% 0.77° 39540+ 227 39271+ 0.70° 28172+ 1.79° 4,622.620%**
B-Alanine 40.24x 023 3741+ 0.04 46.40+ 0.19 48.64+ 0.24 33.55+ 0.20 2272
Anserine 2,900.12+16.06  4,015.97429.59° 453929+ 0.93° 4,704.1144434° 4,134.73211.50° 2,315.348%*++
Camosine 2,007.85+ 3.17°  2,835.82421.46° 2,573.70+ 9.66° 2,971.07+18.80° 2,846.55:11.16" 2,139.367***

D The value is meansSD.

? In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan's multiple range

test(*p<0.05, **#p<0.001).

¥ S0(no salt added), S1(salt was added to 0.1%), S2(salt was added to 0.3%), S3(salt was added to 0.5%), S4(salt was added

to 1%).
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£-3] S2%= phosphoserine(46.24 ¢ L/L), sarcosine
(9.93 pL/L), proline(137.92 ¢L/L), citrulline(6.69
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?3

{Table 4> Contents of amino acids and derivatives in chicken stocks by different salt contents (¢L/L)
s0” S1 S2 S3 S4 F-value
Phosphoserine 3337:0.65"  40.800.63°  46.24+0.54°  41.74£0.57° 32.842026°  331.770%**?
Phosphoethanolamine 3.80£0.02°  5.52+021° 427+0.04°  4274028°  4.96:0.03" 54.677%%*
Hydroxyproline - - 14.27£124°  20.59+1.47° - 390.231#**
Sarcosine 8211.44"  634x1.08° 9.93+0.14°  10.1243.41°  4.92+0.75° 4.958*
Proline 97.91£1.12° 87312200  137.92+030° 133.13£2.11°  77.81:1.04°  1,022.809%**
Citrulline 6310.11° - 6.69+0.05°  4.93+0.06° - 10,121.980%**
@-Aminoi-n-butyric acid  4.70£0.10°  6.26+0.06" 4.67£0.01°  4.73£020°  2.46x0.73° 46.682%%
Cystathionine 4.60£007°  4.4520.04° 6.47+0.06°  5.10£0.07°  433£0.05°  650.254%**
Tyrosine 90.90+0.02"  92.61+028°  137.28+1.13° 127.08+0.17° 79.45:033°  6,335.551%**
7-Amino-n-butyric acid 41.92+0.09°  60.51+0.19°  58.72:0.28°  54.81+0.41° 44.42:021"  3,194.979%**
DL-5-hydroxylysine 8.10£0.09 7.390.03 8.30+0.02 7712027  10.22+£2.54 2.815
Ornithine 13.70£020°  8.74x0.00°  17.12£0.13*  13.54x0.53% 13.13£0.15°  365.528***
1-Methythistidine 19.1120.05"  10.74£031"  11.9320.04°  12.46x0.13°  7.84£0.25°  1,481.210%*
3-Methylhistidine 2.930.08° - 407£0.10°  2.66+0.02° - 3,045.065%**

Y The value is meantSD.

? In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan's muitiple

range test(*p<0.05, ***p<0.001).

g SO(no salt added), S1(salt was added to 0.1%), S2(salt was added to 0.3%), S3(salt was added to 0.5%), S4(salt was

added to 1%).
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hydroxylysineZ #1913+ 350l 4] p<0.001 =0l
A1¢] frel@ 2lolg eI, sarcosine p<0.05
FEAA & Aolg e

Kim $S(2007)¢} d7lA 71 & Wie
B 323 g W FEE9 /g ot E44)
A proline2 glycine, alanine 53} 74 S+
7H ohu|iito g HAZXu|EEA 9 FugE
o2 A&ty siginh B3, AA {2 ot
%3017 ¢LLE 7V & &% 58 Jehl
AR, £ AFolA £4E proline(S2; 137.92 pL/
D¢ &% TR dX3] YL FEdS E $
UAJ. ol &Fe AW | &7 FEE
opu] At ol FEgE 7S AT U
1=

2. ZSAN

aF A7iEE Y & 8§59 V|ZEE ¢
obi7] H5te] shest, Ante] A=} Autel A
e 29 7 ), WSS T P, F
B, A AAHQ 713 Ed #E BAAE A
AIBIETE AF Hrlgel] wE Algo|ng &3
gl disix e Aute] e Aoke Msshe

Aol tiste] gopr it

(Table 5)9} Zo| &g A/l ME H |5
9] 71ZEE FARRE A, A7 Hrlel W
off whe} Bute] Z=rt 24 Jehgen, p>0.001
FEAA FodE VeRQITE SEAIT Aol oy
g M3z disirde f94& HolAle &3tk
ol Ztzte]l AWyl S 9ES Zutel g A
Ixe] Aold oA vehd AFAR HoAR|H,
AF A7l 99 $2(4.73), S3(5.40) 2.2 7}
Z Ee H3TE B, 743 Bk §3(6.33),
B A& S2(6.60), B2 S2(7.40)7}F 7V & A
S=E VepIgic @3t ¥i-kY, FHEE p.05,
T3 L p0.01, 279 2= 4L p<0.001
Fol A feg Aol & AT B3, T
A FrlolA $3(633)7F 7HE & WUt FEL
el gt EAA o2 #4903 Xjo] & Yehy
A @it £33, o]9] Z3= Kim DS(2006)9]
A9} Kim DS et al.(2007)2] Q7oA 2ol
&F H7VF 03% Hrkeel 71 & HUh F
< Jehd Ao 54 AT VeERIIAT,
olAte] A3 Kim DS(2006)2] AFolA AFe
H71Ee] St mE S5 &9 Aole EAl

{Table 5> Sensory evaluation of chicken stocks by different salt contents

so” S1 S2 S3 S4 F-value
Sweetness 3.47£146™  4.60+1.50° 473139 540150  4.80+2.04° 2919¥)
Intensity of salty taste 327£1.75° 4.60£1.55°  487+1.64°  5.07£1.79°  6.67+1.59° 7.972%k%
Preference of salty taste  4.73£1.79  5.13:1.19  547+151  5.60+1.55  4.33x2.09 1.505
Bitteress 3.03£1.81 3274122  400:181 347146  3.671.50 0.706
Savory taste 3.80£1.32°  533:1.40°  527+1.75®  633+1.29°  5.13+1.68 5.438%*
Savory odor 533172 5.80&1.61 473231  5.60+1.40  6.20£1.26 1.554
Smell of blood 493205  487+1.68°  66042.10°  4.53x1.64°  4.73+1.62° 3.109*
Colotless 627:144"  453t1.06° 4874233  433:1.99°  4.20+1.42° 3.596*
Color 533£2.09°  507+1.39°  740£1.06°  520+1.08°  4.00+1.31° 11.128%++
Overall acceptability 440£172 5274133 5404206  633:1.50  5.13+1.81 2476

Y The value is meantSD.

2 In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan's multiple

range test(*p<0.05, ***p<0.001).

% S0(no salt added), Si(salt was added to 0.1%), S2(salt was added to 0.3%), S3(salt was added to 0.5%), S4(salt was

added to 1%).
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AT, YR TS VA 93 G5 A
24 £2 Fole Pl 2 Aol g HolA] P
AT} Aol7h e & 4 AU

N. R0 3 A=

B dAFdMe £288 A1 B8 § 8
Mol A&g L3 AAE dta, aGFE7E
o] &3 313t 71 2 WI(HPEC: High Pressure
Extraction Cooking)= & &3t A|Fe L3S
ojF tF AL AF] ML A =staat sty
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o] /Mg A=A Sk T, ZE 34
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