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Quality Characteristics of Lamb Stock According to Salt Contents
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Abstract

The purpose of this study is to examine the quality characteristics of lamb stock by different salt contents
in it. For this purpose, mechanical tests (color value, pH, sugar content, salinity, amino-acid content) and
sensory evaluation (attribute difference test & acceptance) were conducted, showing the following results;
Salinity and sugar increased significantly (p<0.01, p<0.001) with salt contents increased. The 0.1% salt
addition group contained 32 kinds of free amino-acids, while 0.2% and 0.3% contained 34. 0.4% salt addition
group tumed out to contain 34 kinds of free amino-acid in it. The amount of the free amino-acid content
was also the highest with 0.3% sample group, followed by 0.2%, 0.4%, and 0.1% sample group. In the test
group, 9 kinds of essential amino-acid were discovered, and all samples contained histidine and arginine,
which were essential in the growth of children. Among all samples, arginine appeared to be the highest in
content. Each of the essential amino-acid content varied with statistical significance among the sample groups.
In addition, 14 kinds of amino-acids other than the above mentioned were discovered, as well. The 0.3% salt
addition group showed the highest ‘after taste’ value, and the differences among the sample groups were
statistically significant(p<0.001). The acceptance test of the lamb stock showed that the flavor and mouth feel
did not vary among the sample groups with statistical significance. The control group had the highest value
for appearance, measuring scoring 4.32, and the sample group of 0.2% salt addition showed the lowest value
of appearance, scoring 3.63. As for the preference on the taste, the highest value of 4.09 came from the 0.3%
salt addition group. The differences between the sample groups were statistically significant. Finally, with
regard to the overall quality, the 0.3% salt addition group had the highest value of 4.23 while the control
group scored the lowest, 3.52. The differences among the samples were statistically significant. The overall
result of the study indicated that the optimal rate of salt addition in making lamb stock was 0.3%
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A= 20061 309F<)A 2009 381% HE=
oF 23% ©]4F 713 Ze' YElth O 5 =
ol FEE L e Fa7] T 70% ol/de] &5
ko 2 20091 12¢ 7] 304915372 kg(110%F &
2) Az FUFS 7SI THEAE 2011).
o|AF Far] AM|TTh= - =Rl A
HAste] 3l]lo] A 7 @iE A S2ew
A 2 S Frobrtar dvk Farvle] e
g A7y R ar)el vlsiA A RE F
ohizahS 1T Zhq QlojA] JgHdAE §-

Sl (A B4 RA AR 93] 1998) L2l

B
AF A1EE FEED e Lr(well-being) &2
FEFoz HAZ tg Ldo] tS o dFy
3L e Al davlel tigh Q12 syt v
Ui ITKim GR & Lee KH 2005). B3t 2
glejoigdo] Srtetar WP M ARs| He &
7] g dsaAle A= A A= A

Lee KH 2005).

3 G (stock) = F2) 28] WS Al

THEo| A, ofw) ;7)) wof FiEo] e &
ol vl 5 2 JIEEC] B HUst
3 71Ege 24 sl ofste] dA| = ot
AR st Al Bts w3 AT 9
&2 a1 ¥E Zo|tkKim JS 2008). TEoju}
dA2EGoA] AX(sauce)t FE(soup) S WE
o §47F 283 TS o, xrxeYd 9
al Aetek ol Film, Aa, 7], v H WE
P FER 23] Fodok gl(Choi SK 2001).
T Age] gute zng e Algdr RE
2 FE At 4o 524 1fe] uhE Ui 2
Hrt a8 ez QI7ke S48 e u A3l
Z1iRbEe] gt F2shd 2 o] YAl Hk
gBE g2l B, sigltk = A% &
el AHgFoz A Hc) Autey Aok
2ol g2 24 3l= Sagk aso|th 7wt
ERANS e 9E s 83 dE ¥
140 mM(0.8 % NaCl)ol] 77+ A o2 o] Kt}
=7 o o] we JMES o FR9
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A9 e 28 AHAEIEES 7R 3t HF 1) M2 Z=H| & 2 === Higt|
ARl WhHo R AuAES o Hokou Az Al & S5 Axsi] g 712 wi@He
o] @& A7t o] 9Eo] o] & dlAsta  <Table 1> o) Ag/bEE Gl & S
b {7 FEUA(Kim DS 2007)= AEsisl o AAg wigH| S d7] flote] vhket £3a
o, gk 52 Bre] 71891 g et &F AT FAbee] ouddo R FF AxHE A%
S5E Alxdte] 4 9 #5545 vws] B SITh vls CLACA AREE = Ak wA)
1A} g 1 The Professional Chef 8th edition(The Culinary
Institute of America 2006)2 7|5 ZAE F2
I. &&=z & 2 silon, & S5 AXUHA Am wEee
<Table 1>7} 2t} AdPAFolA S5 Ax Al &
1. &E= = A7FFe] 02%4 Wl 7H B V5= E UE
B A AR & 5 22 AT Gl dilte A9E Faste] FAREe e A™
W= o 2 Esielagofola =g e AT, F §5 Al Al 2Tt PSS 0%, 0.1%,
LG o} &ollx] Fiste] ARSI, dae], & 02%, 0.3%, 0.4%= atlom, A5 &g 7t
<, Ukt vks T2 A FAek B <Table 2>9F
ot QA o, BFF= BT TF oA =
FEFAE AN P8R, AlAdgE EF(fresh 2) 23 IS Ea2lst & |2 M=
thyme)™} 21413+ 2 2u}2](fresh rosemary)= % =)

L 2FELDS AE 24 Bkl F §5E
o

=]

30%%! 3123_ T

{Table 1> Basic formulas of lamb stock

= skglen, e

Az317] el Far] WE 7~8

cm 7|2 BEES o] IES A =g o}

& 5 Aol de] 2715 A7

Az 7ol Ae F Az

Ingredients Amounts
Lamb bone 500 (g)
Leek 65 (g)
Celery 65 (g)
Carrot 65 (g)
Onion 125 (g)
Garlic 10 (g)
Bay leaves 1 (g)
Fresh thyme 2 (g)
Fresh rosemary 2 (g)
Black pepper 3 (g
Water 75,000 (mL)
Yield 75,000 (mL)
{Table 2> Formulas of lamb stock with various amounts of salt
0% 0.1% 0.2% 0.3% 0.4%
Water (mL) 75,000 74,925 74,850 74,775 74,700
Salt (g) 0 75 150 225 300
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= 4olZ 3~4 cm, 4T+= AP 4 om, Y=
S 0.7 em, 2] 4 cm, BT Zo| 2 vk AT}
A 0.7 cmz A olA 8]k T Fresh thymed}
fresh rosemary, Vs o A& & E7]E A
AstAtt. Far] wE 22g] ol Zo} 2=
200C, = 100% standard= <<g3F © E(CES
6.10, CONVOTHERM, Germany)] 2057+ 2+
o] YAl ot A 150TollA 1083 2ol
s 794 FH silen, o7l &,
2472t 0%, 0.1%, 0.2%, 0.3%, 0.4% H]&= %}O:]

©° 7o
T

autoclave©l] ¥ 110TCY &27lx] =23+ 14]
27 110CE 3/ & 16}04 3]t 7710l A
FZE3leh olwlel & 27L& Kim DS(2007)
o u¢ }Oé—’%%ﬂ% o]-g-gt

24 g2e) Ay
o #3 AFE o]

grrza)ste) ] A 187 Al 23(2012)

A NBE 19AE Aen WA 2L 712L
MLet 232 24302 A & AAS & 7
7} 75 L S22 d9on, s Hashis B
ATe] AlRZ AMgSIATE Alx 32 <Fig. 1>
¥} 2k

3. 1A EZAA

1) M =5

=20

L&
petri dish(35x10mm)ell e} color meter(JC-801,
AH8-3to] 33]
HHEsle] Sgste] L(M X, lightness), a(A A%,
redness), b(ZH =, yellewness)2| i #k-S -3}
Aok o] W) ARSE FFE W gk Lak 93.82, adh

aF ANEE GRR F {50 HE 2

Color Techno Corporation, Japan)E

cutting lamb

v

washing 3 times

E 2

straining

v

roasting(lamb)

mirepoix 4

salt (0%, 0.1%, 0.2%, 0.3%, 0.4%)

into an autoclave

*

simmering slowly for required time(l hour)

+

boiling for required time before finishing cooking time(3 hours)

Il

straining

i

sample stock

<Fig. 1> Process for lamb stock added with salt
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2) pH =&

2T A7VES 9918 & 8472 pHE pH me-
ter(TOA HM-7E, TOA Electronic Ltd, Japan)Z A}
B3t 33] W Slste] ko= VehfSlth

S ArbEe 2Eldt & £ d=e uA
g AEA(ATAGO PAL-03S, Japan)S AF&-3l]
33] wHEsto] Zste] Hgio® S skith

79 gEe tA

F=A(ATAGO dlgltal refractometer PAL-3,
Japan) S A}g-3to] 33] WhEsle] Z4ste] 1
e Tarich

5) s2l00|=bt =&

F ST 1 gl TFT 4 g= B T3] o
wAke] &% HEE SR 5 dAE2(10,000
rpm, 10 min, 4C)E A 4EHS FHst 045
um syringe filter2 ]2} & o] & 3l F2]
olr]i=4ke] =7 -& high speed amino acid ana-
lyzer(L-8800, HITACHI, Japan)E ©]|-&3l] &4
st A4 2712 <Table 3>3F 2t}

F o] $2 54 153

4. BHS2AA}
&7 WNFE YRS F S50l SRl YA

FAA2)

He By
& Mg, 4 A el 196 59
R IV R, 4 BB, 7S 7HE 3

Aok H71eE-2 Aol 7 %(color intensity), ¥
g%

oo
(o]
J::

T=(transparency), T W(scorched flavor),
=3t WA (savory flavor), 2 D(salted taste), T
YH(scorched taste), -3+ Sl(savory taste), 27
o] A (after taste)°]| At} 2] AlRE HF
sto] 72919 A RHEE A A F 5
em®] A& Fo|xiel Hol % 63 +2 CE 3]
50 mL 2 A|-gst3l o, Z‘—ﬂ*]i} HAAPEE 21
skl AAlEtgih ® o] W &2 AlFste] Bt
Zoll AlZ9} AR Abolo] HIEA] & AT EE
skt

£E o|%

5. EAXE

A A7 g3 oF 8o RE
3] WrEslo] A3 SPSS 1805 o83te] £413}
Aok Al&3te] #2904 HAH-2 one-way ANOVA
o] g-3le] BBl oM, p<0.05 T4 THE

H21717% (Duncan's multiple range test)S A3}

age s

o

ot

{Table 3> HPLC condition for free amino acids analysis of lamb stock

Items

Condition

Column
Buffer solution
Column temperature

Mobile phase

Flow rate

Injection volume

Reproducibility

Detection Limit
Reaction Coil Temperature Range

Photometer

PF column cation exchange resin (4.6 ID x 60 L(mm))

pH 2.2, 0.2N Lithium/ citrate buffer
30~70C

Pump 1 : Buffer solution
Pump 2 : Ninhydrin
Pump 1 : 0.35 nl/min
Pump 2 : 0.3 nl/min
10 ul
1.5 CV
10 pmol
135T
Channel 1 : UV-570 nm
Channel 1 : UV-440 nm
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o] Zt Algzte] BAIA Felds ASshTh Zro] 13282 7P @ ghs Jehion, A7
A7tol 7S pHYF EoAlE APde B
. &&Z) 2 & Rort, AlZzre] freAdQl atelE YEA =
%3kt
1. M=
2FA7NFE gejdte] A2 F S5 Am 3. g9
) ZA3}= <Table 4>9} 2t} =5 Yehl= ow ArbEe gt Az & S5 4
LEH(HE; lightness)—* = 04% H7kro] 56.77 = 5% AT= <Table 4>9F T} &g 7ol
2 7P e %S vEplon, tixwe] 55900 TSR 4 §59 dRE AEIe] foF
27V e g UrEMM FAF Al S &5 p<0.01) o2 ZolAlE AES Hol AF 04%
o] o] Yrolx| = A& & F AN A8 HIlEo] 0.57%E 7HY EE AR ke VERS

Frol ARl ztol= AT afk(A A%, redness) T 1, tEro] 040% = 7P B jhe Btk o]
St &g 7 Al BolAlE AEE UERo]l A5 & A7 VIR < Nagio] SUIsl] 9=
0.4% 7ol 43002 71 =& @t Uil 7} Eolxl Aoz Algddh

A, rﬂ%ﬁ“ﬂ 31002 7MY e i e

O A5 fro] A9l Aol = YT bak(EA 4. 9%

=, yellowness)= ©] ¢t Wl &2 AF3 7} Al vol AF AL gelste] A2 o St &
Ae AedE depgon, Al57te] foAQ A = S A= <Table 4>} 2tk &g H7ho|
ol At oFe] AHE HH & §F Ax FUIEFE 4§59 GEE 724 (p<0.001)°
Al g H7FR Q] S5 Mmool dFE v Z EolXe A Bk Ago] Mt A &
27 @ Ae & F AT S Uz YEE 1L13%BrixZ 7P @k,
0.4%% H71et Adae] Y= 1.60°Brix 2 7}

2. pH A Ewth dAA o R g ST wet @
22RINRS Deldlo] A2 F 890 pH % =opi=dl, o] Kim DS et al.(2008)2] oﬂ%
=7 AIE= <Table 4>} 2tk 714 =& pHE oA 271E S350 353 24859

HQ A1 23 04% A7FEOR 7400095 Ol BEr} 23 W] SRS E BolAE 27

{Table 4> Hunters color value, pH value, salinity contents and sugar contents of lamb stock with various
amounts of salt contents

0% 0.1% 0.2% 0.3% 0.4% F-value
L 55.90+0.48 56.24+0.44 55.95+0.27 56.46+0.25 56.77+0.60 212

a 3.10+0.26 3.49+0.40 3.37+0.45 4.00+0.64 4.30+0.83 235

b 26.50+0.51 26.20+1.60 -25.20+0.53 27.1742.23 29.1042.38 230N

pH 7.3240.08 7.36+0.02 7.3740.01 7.39+0.02 7.40+0.02 225N
salinity(%) 0.400.01° 0.43+0.01° 0.48+0.01 0.53+0.11° 0.57+0.01° 6.11"
°Brix 1.13£0.06° 1.230.06" 1.300.00° 1.40+0.00° 1.600.00° 7125

1) MeantS.D.

2) NS : No Signification, **P<0.01, ***P<0.001

3) *Means in a row(a-e means in a row) by different superscripts are significantly different at 5% significance level by Duncan's multiple
range test.

4) 0%(No salt added), 0.1%(Salt was added to 0.1%), 0.2%(Salt was added to 0.2%), 0.3%(Salt was added to 0.3%), 0.4%(Salt was
added to 0.4%).



5. R20l0|<=bt

frejotn|eAike A 24 B4 +
2 0% Bt ofle}t 1 AA7E 54
A Fe Foar| e stal G| G
SAAQ1 BhE AY L 11 Feel] whet sto

= A& EE0ln ae] Ao 2
M E B IS werh fElohn At
A Al 7R de o] B4 ofriedl, ghd

329 opn|iegl, YA RE opw| Ak 7|E
opp|izAto 2 51 (Kim DS et al. 2010, Kim
HD 2003), 72 "9k (aspartic acid, glutamic acid),

oA (threonine, serine, glutamine, proline, gly-

o=

vk o O o
Jgks = i
A

1

N

cine, alanine, lysine), 12|31l 229A|(valine, me-
thionine, isoleucine, leucine, phenylalanine, histi-
dine, arginine), 33}EF} H|5=3F Yi(cysteine,
methionine) - Z %= & $FHKim DS 2007; 3
T+ 1997). 25 2 0%, 0.1%, 0.2%, 0.3%,

4 54 155

AT & &5 A5 ame HUBHA

% 0.1% 7}t 323, 0.2%,
A7kre] 33F AEEH
ATt 7&%% EEt‘z} F 03% H7bo] 78 wek
2% 7> 04% H7RE > 0.1
AR AT A 2 A &
2o E e d F U
S et al.(2010)9] 2T 7}k wh
9 579 F4 54 A= 03% A7
Alge] F frejohn| it ko] 71 =4 e
W Aot ket A JERSIh olelek 2
Jﬂrh &F iq7}&011 EP% frelopm| kel ghol
T AU

S
2
N
.
N
B
St
o

on, o) oz $AE fel ohulare =
Al B4 ofulieat Bk B onliegt @ e
oflito 2 Al 714 2EOR BRI Kang

TG et al. 2009). T3+ Kim DS(2007), Kim HD

@003)9] AFlsk el frelofrliel i
o weh & felohu]Abe W ofnlid, Hhd
5 o), Ze} oflto ® BRele] P
< Qo Az} 7 AR S| tste] % fel ob]

=
v S £E Bz

s dEstem,

11

0.4%E H7tstd Az & F79 F Frejopr]
=Ak(free amino acid)®] e X+ Fig. 29} &
3900
i
g
E 3600 |
E 3300 |
3000 J
0% 0.1%

0.3% 0.4%

1) 0%(No salt added), 0.1%(Salt was added to 0.1%), 0.2%(Salt was added to

0.2%), 0.3%(Salt was added to 0.3%),

0.4%(Salt was added to 0.4%).

<Fig. 2> Contents of total free amino acid in lamb stock with various amounts of salt
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Kim DS et al.(2010)2] ZA-8<=7} 29%, Kang
TG et al.(2009)9] Ad557F 17% AZE ] H
sl 2 TR o Ao vekth

1) E== 00|t
2w A7V e I op)iitke] 74
|

I}= <Table 5>¢F 2t} H<4= ofu] Ak A

Aol Ae)7leS A EFEo)
S BRE FFdoftt st ofn
(Park SJ et al. 2005), A2 HA7I3F & &
73 B oAt 9F o] AEHIU L, oHo]
/7ol B 83t histidine?} arginine©] =& Al

A A t} BE A& F9| arginine®] o]
71 #& Ao R JEon, ZF I o] sk
Feoll whet ol 2l 2fo] & Hehd
I opnigbe] T g ¥
10] 863.05 ul/LE 7P Hgta, A
0.2% Z7}o] ul/L, 0.4%7} 947.63 ul/L, 0.1%7}
950.88 uL/L =olo™, &g 0.3%E H7IeE &
$47} 1,106.22 ul/LE 7V =34t) ole AF
A7 g wpel P& oju|zite] dF o] U
g A3 7= Aol oidet &7 A% AUt
Fo] ZA3te= RS & 4 Ak Choi SK -

32 rlo
o} —E l.) Y,
rlO o EILI HH‘ N{}l'
e g M0 @
Ny 2

>
5

J

N

>
o

4

ek

grrza)ste) ] A 187 Al 23(2012)

Kim DS(2010)°] 2S5 AFollA 25 0.3%
AV §57 P w2 A a2 A
T 22 ARl &7 02%E Akt o
&} 8<~(Kim DS et al. 2010)2] D oju|:=At g
ol 7Hd Eskd Aatote zbelrt ek

—

A (g

=0
=3
=

-

2) o

=

o9

Of0|=tt
7} 23t & sollA F=9 Bt
o] o)Al BA Avb= <Table 653}

Sk, aspartic acid, serine, glutamic acid, a

o, i
e gx

-aminoadipic acid, glycine, alanine, (3-alanine, an-
serine, carnosine® % 97IA|7} A&EHAT B
-Alanine< A€t BE ohd gk& U= o)At
o slol &g H7Fe] we & §5 AR e
fro] Al ZfolE YERNRITE Kim DS et al
(2010)2] AFllA aspartic acid®] = <=0 7}
A E=om, I 3OS F serine, glutamic acid,
glycine, alanine, anserine, carnosine®| A& -
Aol B3t ke YERRITE 3 Song HS
et al.(2006)2] ATFoNME FES F5ol Td
S| ZEHA A2At fEtel=e] F7 B FF
T 259 TF Z yeld wet Aolr} glo

Ao, E7|, Fol| = anserine HFo] H=& vhH =

A, &, 2 2ol carnosine®| anserine 2T} T}

<{Table 5> Essential amino acids contents of lamb stock with various amounts of salt

(uL/L)
Free amino acid 0% 0.1% 0.2% 0.3% 0.4% F-value
Threonine 45.16+5.32° 58.20+7.05° 52.17+4.26® 52.35+4.64™ 47.48+4.72° 6.75°
Valine 143.9249.64" 169.10+7.23"  165.19+10.45°  164.0748.82"  158.53+9.17°  15.02"
Methionine 80.10+5.47% 77.85+4.68° 91.71£11.05° 88.04+8.53" 62.8318.28° 2623
Isoleucine 84.44+6.12% 101.15+5.14° 97.59+7.91° 96.23+8.69" 89.1948.44°  36.90""
Leucine 131.20£17.22°  163.77423.12°  150.55423.84"  153.07£17.02°  138.29+12.55° 49.43""
Phenylalanine ~ 105.71£8.61°  112.74+12.40°  108.73+13.69°  127.15£9.05*  109.10£8.99°  5.16"
Lysine 148.038.51"  157.83+12.99"  163.50+12.72"  188.94+13.13"  163.38+16.70°  11.88"
Histidine 28.86+3.08" 31.4246.15° 28.53+7.75% 35.4946.66" 27.73+4.93" 280"
Arginine 226.84+13.28"  242.61£19.41°  212.4142532°  353.95427.16"°  263.55+24.48" 27.87"
Total 863.05 950.88 919.83 1,106.22 947.63
1) Mean£S.D.

2) *P<0.05 **P<0.01, ***P<0.001

3) “dMeans in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
4) 0%(No salt added), 0.1%(Salt was added to 0.1%), 0.2%(Salt was added to 0.2%), 0.3%(Salt was added to 0.3%), 0.4%(Salt was added

to 0.4%).
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{Table 6> Flavor enhancing amino acids contents of lamb stock with various amounts of salt (L)
Free amino acid 0% 0.1% 0.2% 0.3% 0.4% F-value
Aspartic acid 99.37+16.46"  107.50+8.23°  99.33+6.67° 109.8749.49°  10321+7.77° 18317
Serine 59.5949.02° 86.25+5.85° 77.47+7.79° 86.9248.46" 86.5649.50" 345"
Glutamic acid 173.32+419.79"  190.22+13.42°  190.92+12.76°  170.98+13.34°  177.86+17.32° 17.58
a-Aminoadipic acid  7.38+0.90° 8.06+0.34° 9.33+0.57" 8.90:£0.87" 6.16+0.60" 16.45"
Glycine 83.5848.13°  107.64£10.07°  108.2549.37°  104.32+10.13®  95.79+9.84°  17.89"
Alanine 208.08£15.69° 283.49+19.83%  348.01£18.50°  302.72421.22° 316.91+16.08° 92374
B-Alanine - 8.27+0.59 8.55+0.72 8.01+0.95 7.87+0.94 NS
Anserine 231.66+14.10°  238.80+16.92°  307.78+14.19°  267.31+17.23°  278.49+16.12° 39.94™
Carnosine 168.30£13.04°  241.60+17.04°  243.97+17.40°  197.30+14.38°  192.86x13.55° 37.70""
Total 1,389.47 1,647.28 1,810.52 1,636.78 1,639.85 -
1) Mean£S.D.

2) NS : No Signification, **P<0.01, ***P<0.001
3) “*Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

4) 0%(No salt added),
to 0.4%).
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T3} Kim SS(2007)8] Aol 71t F54PA
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7HL opm et
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0.1%(Salt was added to 0.1%), 0.2%(Salt was added to 0.2%), 0.3%(Salt was added to 0.3%), O
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ekl <Table 7> 2t} A&
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=5 HUsHA]
= 0.1%H7F &

{Table 7> Derivative amino acids contents of lamb stock with various amounts of salt

.4%(Salt was added

LSy

(uL/L)
Free amino acid 0% 0.1% 0.2% 0.3% 0.4% F-value
Taurine 358.20424.43° 375.46+17.35° 416.93£19.66° 380.45+18.93° 374.14+1526° 2471
Phosphoserine 2047£1.94°  33.6742.76°  30.1242.61°  29.1942.16°  29.08+2.02° 423’
Sarcosine - - 27.77+2.09 18.40+0.84 29.13+0.73 R
Cysteine 10.00+0.91° 5.94:+0.40° 8.37+0.72° 8.610.32" 9.04+0.63° 623"
Citruline 17.44+1.23"  13.74+1.32°  17.8941.02°  18.08+1.11°  18.12+0.83" 3317
a-Aminoi-n-butric acid - 5.33+0.39 2.7840.74 2.584+0.23 2.55+0.12 XS
Cystathionine 4.06£0.09° 20.85+1.40° 437+0.07° 5.88+0.23" 6.31+0.36 743"
Tyrosine 42.724236° 47514415 41.08+5.65°  57.95£729°  46.4146.83° 814"
B-Aminoisobutric acid ~ 10.22+1.63" 7.53+0.95° 7.954+0.65" 9.68+0.27" 9.28+0.83" 434"
y-Amino-n-butric acid ~ 39.84+4.11°  44.9946.02°  50.17+4.42°  4575:643"  47.53+6.35" 523"
DL-5-hydroxylysine - - 4.66+0.33 5.14+0.12 - R
Ornithine 18.7940.97°  18.5142.35°  24.89+41.92°  21.78+1.23"  2141+1.92° 72177
Ammonia 568.37422.32° 576.63£21.72° 673.62+22.87° 722.78420.55" 680.05+13.82° 3245
Ethanolamine 3.95+0.97° 3.91£0.23" 5.70+0.43" 5.14+0.33" 5.96£0.37 280"
1-Methylhistidine 7.7540.36" 9.21+0.38" 9.44+0.28" 8.9440.19° 9.07+0.18" 345"
3-Methylhistidine 12.2140.50 11.13+0.64 11.810.87 13.2120.51 13.27+0.31 2.81
Total 1,338.49 1,473.44 1,703.43 1,673.55 1,659.29 -
1) Mean+S.D.

2) NS : No Signification, *P<0.05, **P<0.01, ***P<0.001
3) ““Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
4) 0%(No salt added), 0.1%(Salt was added to 0.1%), 0.2%(Salt was added to 0.2%), 0.3%(Salt was added to 0.3%), 0.4%(Salt was added

to 0.4%).
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{Table 8> Sensory evaluation by attribute difference test results of lamb stock with various amounts of salt

contents

0% 0.1% 0.2% 0.3% 0.4% F-value

Color intensity 4.59+1.09" 4.86+1.06" 4.24+1.50° 417147 3244138 6.34"
Transparency 4.00+£1.34 3.86+1.12 3.72+1.30 3.65+1.34 4.34+1.65 L17®
Scorched flavor 4314131 4414121 4.66+1.40 4.4141.59 4.07+1.58 0.64™*
Savory flavor 4.47+0.65 4.20+1.45 3.97+1.20 4.4141.52 3.90+1.59 0.92"
Salted taste 2.38+1.37° 2.83+1.36° 3.51+1.64° 4.45+0.96° 5.28+0.89" 2472
Scorched taste 3.72£1.53 3.66+1.52 428+1.46 3.86+1.38 4.10+1.52 0.90™
Savory taste 3.66x1.37 3.72+1.49 3.93+1.16 4.56+1.33 3.97+1.27 2.06™
After taste 2.72+1.25° 3.1741.14% 3.5541.35% 4.17+1.16" 4.14+1.19" 758"

1) Mean+S.D.
2) NS : No Signification, ***P<0.001

3) “!Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
4) 0%(No salt added), 0.1%(Salt was added to 0.1%), 0.2%(Salt was added to 0.2%), 0.3%(Salt was added to 0.3%), 0.4%(Salt was added

to 0.4%).
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