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Physiological and Sensory Characteristics of Brown Stock Depending on
Salt Content

Soo-Keun Choi and Dong-Seok Kim'
Department of Culinary and Food Service Management, Kyunghee University

Abstract

This study applied high-pressure extraction cooking, which has been proven superior in processibility and stock extrac-
tion, for the preparation of stock, which is widely used as a basic material of dishes, and examined the physicochemical
and sensory properties of the extracted stock by adding salt. We observed changes in the chromaticity of brown stock
according to salt content, and pH decreased with increased the salt content, suggesting that stock was acidified. Re-
garding the mineral content, Na was the highest, followed by K and P. Regarding total free amino acid content, the
content of essential amino acids, enhancing free amino acids, and other amino acids also showed the highest level in S2,
which contented 0.3% salt. In the sensory test, saltiness grew stronger with an increase in salt content, and overall
palatability was highest in S2. Regarding ranking, preference was highest for S2. Utilize to data that study finding of
above is actual in development for mass production of brown stock product licensed cooks' traditional mesh dipper
technology quality that make mass production direction that change and normalizes product that can keep excellent taste
and improve conservative property develop. Culture formation and our country foodservice industry development that
reduce damage of informed people ashes through development of brown stock product that is changed in large quantity,
and improve quality of food more positively contributing to reappear diversification of menu, systematization and taste
of specialty store as well as can contribute in rationalization of informed people ashes purchase, personnel expense
(labor power) curtailment, waste decrease etc. but is developed still more being utilized.
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Table 1. Formula of brown stock

i H7hel W 2 S5m0 olakeld ul WA B4 667

Ingredients SO S1 S2 S3 S4
Beef backbone(g) 1,500 1,500 1,500 1,500 1,500
Beef ethmoidbone(g) 1,500 1,500 1,500 1,500 1,500
Beef shank(g) 1,500 1,500 1,500 1,500 1,500
Pettitoes(g) 1,500 1,500 1,500 1,500 1,500
Pig backbone(g) 1,500 1,500 1,500 1,500 1,500
Chicken(g) 1,500 1,500 1,500 1,500 1,500
Onion(g) 1,200 1,200 1,200 1,200 1,200
Celery(g) 300 300 300 300 300
Carrot(g) 300 300 300 300 300
Tomato(g) 520 520 520 520 520
Tomato paste(g) 520 520 520 520 520
White wine(mL) 50 50 50 50 50
Red wine(mL) 50 50 50 50 50
Parsley stem(g) 3 3 3 3 3
Garlic(g) 55 55 55 55 55
Spice(g) 2 2 2 2 2
Salt(g) 0 15 45 75 150
Distilled water(L) 15 15 15 15 15
200C=Z mlg] od¥ 2E(HORBAT Convection Oven
‘ Dry bones ‘

Brown Vegetable Roasting bones to
and tomato uniform brown color

[ ]
[

Combining bones with aromatics,
salt and liquid
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[ Adding aromatics one hour before }
( ]

)

the end of the cooking time
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’

{ Sample stock

Fig. 1. Process for brown stock preparation.
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Table 2. General composition of brown stocks depending on the salt contents (%)

Sample” Moisture Ash Protein Crude Lipid Carbohydrate

S0 89.96+0.03") 0.79+0.01° 8.79+0.13" 0.13+0.05° 0.34+0.12°

S 90.59:0.26" 0.73+0.07° 7.74+0.31° 0.54+0.06" 0.40+0.07"

S2 89.01+0.18° 0.61+0.02° 9.56+0.08" 0.50+0.12° 0.32+0.09*

S3 88.49+0.46° 0.73+0.02"° 9.96+0.44" 0.47+0.05° 0.36+0.09*

S4 90.12+0.42° 0.88+0.10" 7.77+0.35° 0.70+0.07" 0.53+0.11"
F-value 22,9302 8.269*** 34.658*** 24, 111%%* 1.339

Y The value is mean+SD.

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

(***p<.001).

3 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%).

Table 3. Hunter's color value(L, a, b"”) of brown stocks de-
pending on the salt contents

Color value”

y
Sample ) T . b
S0 17.7120.10%2) 1.68+0.14° 1.26+0.06°
S1 18.59+£0.07° 3.120.11¢ 1.80+0.03°
S2 18.81+0.14 3.55+0.06° 2.000.04°
S3 19.0620.08" 5.3320.07" 2.60+0.15°
S4 19.56£0.28" 437£0.14° 2.83+0.07"
F-value 58.685%%+?) 479.920% % 185.222%#*
DL value : Lightness(White +100 < 0 Black)
a value : Redness(Red +100 < 0 — -80 Green)

b value : Yelloness(Yellow +100 «— 0 — -80 Blue)

? The value is mean+SD.

*In a column, means followed by the same superscript are not sig-
nificantly different at the 5% level by Duncan's multiple range test
(***p<.001).

Y 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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e A E &A1 9Hp<0.001), tiAIZ o= AT 37}
of 7t we} FEE FolAth Kim DS 5(2008)°]
TolM 2]k 7hE Ao FE3 A S| T
F2ET} woHAaL £ ARte] S7HS wet &
#e Uil o, pHE 55 2571 555, &
= Aol F7Kgl wet w2 ghe vEhd Aol &
2 ATNME 259 HA7EEe STl wet gt
= Al O
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-N

pHE SUT AFe ehiieh ol 1%k 71 g0
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Table 4. Physicochemical properties of brown stocks depend-
ing on the salt contents

Sample’ pH Salinity(%) Brix(%)
SO 5.13+0.01°" 0.38+0.02° 8.77+0.29°
S1 5.12+0.08" 0.44+0.01¢ 8.70+0.17°
S2 4.98+0.08" 0.67+0.02° 10.800.53"
S3 4.94+0.01° 0.74+0.03" 9.07+0.29"
S4 4.98+0.01° 0.800.01° 11.00£0.17°

F-value 9.385%%? 242.092%%* 38.240%%*

" The value is mean=SD.

?In a column, means followed by the same superscript are not
significantly different at the 5% level by Duncan's multiple
range test(**p<.01, ***p<.001).

3 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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Table 5. Correlation coefficient of physicochemical properties
depending on the salt contents

I a b Salinity(%) Brix(%) pH
L 1
a 0.857 1
b 0.912%” 0.966** 1
Salinity(%) 0.523  0.151  0.156 1
Brix(%) 0311 -0.190 -0.077  0.727 1
pH 0368 -0.094 -0.022 -0951* -0.614 1
DL value : Lightness(White +100 <> 0 Black)

a value : Redness(Red +100 < 0 — -80 Green)
b value : Yelloness(Yellow +100 < 0 — -80 Blue)

?Tn a column, means followed by the same superscript are not sig-
nificantly different at the 5% level by Duncan's multiple range
test(*p<.05, **p<.01).
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< p<0.001 FFANA Fol=5 Yehldo =3 &g F
7hegel] & Cae p<0.05 FFolA o =& UERNAA
v 4gg g WskE F335h7] YEUTE Kim DS F
(2008)9] A7 H7FEFO| W& & S5 F7]4 ol A
Na, K, Po] & o] =4 Yehd Ao} nj=3 4
&g YeYlon, WAz 5(2007)0] WEH ZEo F
T& % ol&ES ®ol] HAe ZEH 19 HlEo]
1:1~27} o)Pd o] |qk, & Ao A= Pl HlE&©] <F 3~6
vl FFo0 2 HATdHA Houg Ag Hrl wE 7Y
S| Az Al ZFe] FFS Fol7] AT A5 FUt
2 A7t dasialth

Kol
L
[e)

4) Q2| ojo|At 2

e A7hel mE 2A S5 F /Y okl
SHFS S0(3,964.28 pL/L), S1(4,756.69 pL/L), S2(5,501.00
uL/L), S3(5,056.47 pL/L), S4(4,133.10 pL/L)Z YERstTh
=3 25 03% H7HE s M B ¥ e
Uellon, T2 S3>84>S1>S02 YEh} &F
o] H7bgol mE F opr|ieAite] & AT GEtS &
4 AUk o2l A¥= Kim HD(2003), Kim DS(2007)
o] MagPATlA fFelotninate] BFol wet & felo}
e AbS Fa opn| Al shd Bt AR opm|egh o8k
o] ot FEFS BRsl] dold A 4 ARS)

Table 7. Contents of total free amino acids in brown stocks
depending on the salt content (uL/L)

SO S1 S2 S3 S4
807.48 4,756.69 5,501.00 5,056.47 4,133.10
b 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%).

Total free amino
acids”

Table 6. Mineral contents of brown stocks depending on the salt content (mg/L)

Sample3) Ca Fe K Mg Na P

SO 5.42+0.36"" 0.12+0.01° 55.46+6.86° 3.05+1.13° 46.84+2.85" 17.66+0.85°

S1 3.68+0.54" 0.18+0.01° 84.42+5.20 3.56+0.70 57.42+6.23° 19.19+3.14°

S2 3.45+0.82™ 0.17+0.01° 116.95+12.50° 3.64+0.18° 115.43+7.38° 18.8242.61°

S3 4.80+1.59™ 0.2940.02° 108.60:£5.29" 5.2940.26" 179.86+9.70° 23.08+1.41°

S4 3.0740.15° 0.05+0.01° 81.04+6.19° 3.2940.40° 272.98+24.01° 15.40+1.08"
F-value 3.985% 211.094%%* 30.010%%* 5.739% 171.081 %% 5.710%

Y The value is mean+SD.

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

(*p<.05, ***p<.001).

2 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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Table 8. Contents of essential free amino acids in brown stocks depending on the salt content (uUL/L)
freeE::i“;(‘)alzci i S0 Sl 2 S3 s4 F-value
Threonine 67.3248.71%") 78.96+10.12° 95.30+6.82° 89.65+18.47" 70.34+16.08" 2.647
Valine 145.80+31.60° 155.93+29.49° 202.24+0.37 182.87+32.58" 159.23+46.68" 1.543
Methionine 52.34+12.21° 55.77+10.68 76.00+£0.22° 74.42+13.67" 85.99+35.87" 1.770
Isoleucine 67.88+15.09" 76.30+13.95" 95.65+1.84° 96.70+17.22* 84.08+23.47 1.816
Leucine 96.72+17.85 104.72+15.98° 140.23+8.06" 144.00+22.17° 124.64+30.62° 3.193
Phenylalanine 146.75+75.08" 155.04+85.54" 180.13+79.93" 186.15+93.77* 160.29+85.51° 0.119
Lysine 70.35+11.79° 75.79+10.35% 113.57+8.88° 100.98+14.06" 97.62+25.50™ 4.182%7
Histidine 32.19+4.07° 42.2144.19™ 47354533 46.65+5.76" 34.75+8.00° 4.450%
Arginine 128.13+19.88" 103.95+12.73" 138.48+10.79° 113.45+14.89 149.23+37.91° 2.156
Total 807.48 848.69 1088.95 1034.88 966.17

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 multiple range test

(*p<.05).

9 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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wxol FUsA 1t

el o™, Kim DS 5(2008)
o] AfolE YERAATH

A2EFS 03% A7VSE 27 P =& e
ofu| - 2ke] & ko] B = o theoF §3>84>S1>S0E e
ol W2 4= olu|Abe] & AT It

ATk MY Be IF FES

=
age) 47t

°© 2=
AR

-

ek 25 B op)ie

(1) E opu|igt e

Table 8-> 4w H7bge wWE 244 §59 I ofv
AF RS e Zlolth Ag HUFRF) e 24 &
o] " o)At F RS S0(807.48 pL/L), S1(848.69

4t % valine, phenylalanine, leucine, arginine, lysine <2
2 =4 Yelsth 53] valine, threonine, lysine, histidine
o] & AEE F /M 2 I TS UEReH,
lysine, histidine< p<0.05 FFollA F2A=E YERYUTEH
o]Fe] A= Kim JS(2007)2] ATFoAlet vI=d Ak

uL/L), S2(1,088.95 pL/L), S3(1,034.88 UL/L), S4(966.17 pL/
DE Uehgom, ¥ fe) obulmit gure] RE9} ol

S Yehd Ao &F A7 0.3%2)
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F7 F20 Ao

B obrledt Fol 9FE AL e L 5 Ak

Table 9. Contents of flavor enhancing free amino acids in brown stocks by different salt contents (LL/L)
12:;"’;;?}2322‘:;: S0 s1 s2 S3 s4 F-value
Taurine 410.65+18.92%" 384.97+4.37" 569.19+42.55"  607.35+177.08"  452.43+173.32° 2279
Aspartic acid 405.49+46.92°  555.30+67.95" 641.26+45.42°  659.78+113.42°  432.86+117.92° 5.723%
Serine 118.37+15.98" 144.05+17.31% 171.92+13.91 158.11422.42 126.18+28.77° 3.520%
Glutamic acid 199.88+31.60°  307.69+37.03®  331.02425.17°  256.86+33.34  262.14+34.70° 7.250%%*
o-Aminoadipic acid 21.08+5.84b° 28.36£2.52" 34.65+4.40" 29.85+0.84" 19.38+4.45° 7.516%*
Glycine 231.23+39.63" 247.36+30.38" 324.88+20.87"  274.66£36.66  215.77+55.55" 3.751%
Alanine 327.01458.52" 361.72+432.73" 439.27+24.74° 353.61445.69™ 288.17+67.66° 3.947%
B-Alanine 12.84+1.36b° 14.85+0.84" 18.09+3.10° 15.80+1.28" 10.76+2.60° 5.726%
Anserine 334.69+75.87%  455.65497.31°  463.43+71.53° 255.51+16.95° 271.14439.04° 6.639%*
Carnosine 528.20+88.56" 742.62496.62°  650.52+50.77°  706.01+61.13"  509.29+133.87c 3.965*
Total 2589.45 3242.56 3644.21 3317.55 2588.12

Y The value is mean%SD.

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

(*p<.05, **p<.01).

9 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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Table 9+ ZAw FH7hFel wE 24 S72f vhd 8t A4
2o o4t S YERA Zlo|th S0(2,589.45 pl/L),
S1(3,242.56 uL/L), S2(3,644.21 WL/L), S3(3,317.55 uL/L),
S4(2,588.12 pL/L)E YEO™, F #8] ofr|At e
o] Bxo} o] AFE 03% HIMe 27 M B2 9
ZF 28 Yyeglen, T E $3>84>S1>S0E 1}
Bl Age] Ut & ubd gt oo 5 4
5 gg3s o AT P B 3 S
e S2&= Bhd Bl ofv|:4t F carnosine, aspartic acid,
taueine, anserine, alanine =02 A YEPJT}. &3] serine
(p<.05), alanine(p<.05), anserine(p<.01)= H]alF ol B3|
freo|do g 7Md w8 3 FEE YERNRITE £ as-
partic acid(p<.05), o-aminoadipic acid(p<.01), carnosine(p<
05E S, S37} FoFow 71 =& g £S5 Yt
WA Song HS 5(2006)2] Aol FE <5 3
e S| =EdA AEA FEolEe] TR 2 e T
I 25 FTF Y yolo me} Zolrt glom, dof, E
7], Sl anserine o] =& WA =R, A&, AWz
+ carnosine®] anserine 20+ 01 RSP =), B A
ToIE FUg AaE UEPSITE 3 Lee KT 5(2007)
Z} Ahn DH3} Park SY(2002)2] A7ollA] carnosine 1L
7] Efre mlo] #dAsh= AESE T3 gl #ogt
Thal B 13k 31, Song HS 5(2006)2] Aol A] carnosine
2 WAoo HA| FElohat 28 F 70%e] TS
eSS ™, Lee KT 5(2007)l &3HA ©] carnosine
83 AAFAISAE A 7Hsetttal Baskith

Table 102 &5 371l ©& 24 5] 11 ke o}
negb 3RS UERd Zolth S0(2,589.45 pL/L), Sl
(3,242.56 uL/L), S2(3,644.21 uL/L), S3(3,317.55 uL/L), S4
(2,588.12 pL/L)= YESH, F gl ofvit ke
HE9} o] 25 03% HA7KSE 27t 7 =8
F#& e on, T o2 §3>81>80>S42 e}
U gl Hrbgd mE O 8k oAt FEF AER
2S & = AUt 53] phosphoserine, sarcosine, pro-
line, tyrosine, DL-5-hydroxylysine, 3-methlhistidine®] TF=
AEE 5 7P 52 3% 755 et Aziele
3 BAIUE hydroxyproline® proline &2 7}
ol & FFe] o] UEAT froldt £
EP A= Fo} HISgt FEolgkal AR E M, sarcosine-
p<0.001 FFoANA F=E YERHRIAL, tyrosine, y-ami-
noisobutyric acid- p<0.001 FFolA Fol=F UERAR
th Kim SS(2007)8] A7olA 718t FEHHe R FE3
o W FEEY oAt 49014 proline glycine,
alanine 53 374 T8k 717 opn|4lo 2 HAzW S
ZA9 AugdEo s A83ar sty =3 A 2
opm Al F 30.17 uL/LOZ 7P & & =FS UEt
WA T B2 Ao A 4% proline(S2; 33.26 ulL/L)<]
F T Bt FEolANE AA frelobr| At S
ol A= Hm|g FEo| AT

4, HSHAL

1) Y2 BAF 24
Table 113} Zo] &gro] A7 we 24 §9 3
SAMNE AA & A &ge] bl SUFel whet

(3) 1 ute] olm=4t 3}k Aoke] A=t =4 YERF o™, p>0.001 oA 72
Table 10. Contents of amino acids and derivatives in brown stocks depending on the salt contents (uL/L)
2 .13
aﬁ?lggriizlt(ilje)s S0 st 2 S3 s4 F-value
Phosphoserine 200.53+30.42*"  225.15+24.81° 271.02421.14° 257.68+39.22° 186.88+53.44° 3.046
Hydroxyproline 10.74+2.56" 9.37+1.75° 12.3240.05° 12.42+2.83" 8.26+3.35° 1.728
Sarcosine 41.16+7.26° 57.22+6.10° 71.00+5.76° 55.10+2.40° 33.93+9.31° 14.646%%*?)
Proline 25.43+3.73° 26.98+4.94* 33.26+0.39" 32214537 26.66+5.96" 1.851
Cystathionine 61.63+19.46" 61.39+20.47" 65.25+10.80" 66.57+19.10" 57.84+21.31° 0.103
Tyrosine 38.34+6.96° 46.61+6.73" 62.6445.11° 60.31+8.88" 56.29+14.37" 3.821%
y-Aminoisobutyric acid  109.82+15.51™ 150.37+15.73" 137.30+13.53"  122.58+12.45™ 98.30+26.62° 4.240%*
DL-5-hydroxylysine 49.26+19.56" 52.51+24.51° 58.93+19.87" 57.44426.76" 56.92421.28" 0.095
Ornithine 26.35+4.52° 29.56£11.19° 35.2247.49" 33.23+11.52° 49.37426.28" 1.148
3-Methylhistidine 4.08+7.08" 6.29+10.89° 20.12+7.34" 6.50+11.26° 4.36+7.55" 1.644
Total 567.34 665.45 767.84 704.05 578.81

Y The value is mean+SD.

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

(*p<.05, ***p<001).

9 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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Table 11. Sensory evaluation of brown stocks by depending on the salt contents

characteristics® SO S1 S2 S3 S4 F-value
salty taste 3.00£1.05%7  3.58+1.39™ 4.16+1.54° 5.58+1.39" 6.37+2.29" 14.861%%*%)
bitterness 5.53+1.93" 5.26+1.94° 5.63+2.01° 6.16:1.80° 4744231 1.282
Intensity burnt smell 5.32+1.80° 5.16+1.80" 6.16£1.77° 6.11£1.76° 5.68+1.89" 1.188
color 6.16+1.74° 5.42+1.30° 6.16£1.95° 5.68+1.77° 5.68+1.42° 0.738
viscosity 3.3241.29° 3.95+1.90° 4.26+1.94° 4.53+2.44 437+2.03" 1.140
sweetness 3.1621.12° 3.21+1.55° 3.74+1.63" 4.16+1.98" 3.79+1.32° 1.416
salty taste 4.05+1.35° 438£1.74%°  447+131°  4.16+2.01° 3.58+2.20™ 1.833
Preference Savory taste 3.95+1.72° 3.95+1.58" 3.89£1.91° 3.95+1.90" 4.8442.09° 0.921
Savory odor 4.37+1.54" 4.63+1.83" 4.32+1.83" 4.05+2.15" 4.95+1.51° 0.689
Overall acceptability 4.68+1.34" 4.63+1.83" 4.92+1.26° 4.63+1.74° 4.26+1.82° 0.232

Y The value is mean+SD.

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

(**%p<.001).

5 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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Table 12. Sensory evaluation of brown stocks the analysis of variance ranking test for depending on the salt contents
S0 S1 s2 S3 s4 F-value
-0.31£0.48°" 0.28+0.79" 0.58+0.65" 0.010.74% -0.57+0.81 7.980%**

Y The value is mean+SD.

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

(**+*#p<.001).

2 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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