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Abstract

This study was conducted to mass-produce brown stock optimized by using a high-pressure heating
extractor and to use brown stock as a material for developing various products. For these purposes,
we attempted to produce standardized brown stock by extracting brown stock using a high-pressure
heating extractor and compared it with brown stock extracted by the traditional method in terms of
general elements and mechanical and sensory characteristics. With regard to how to prepare optimal
brown stock, the best brown stock was that extracted seven times repeatedly by the traditional method,
but the method had a large economic loss in terms of material consumption and took a long time in
extraction. Thus, considering time and labor, it was concluded that extraction at 120°C for 15 hours
using a high-pressure heating extractor is the optimal extraction condition in terms of economic
efficiency and quality. The results of this study are expected to be useful as a practical material for
making brown stock production process more convenient, applying cooks’ traditional cooking techniques
to mass production, maintaining standardized superior quality and taste, and improving shelf life.

Key words : high-pressure extract method, brown stock, demi-glace sauce, sensory characteristics, mass
production.
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{Table 1> General composition of brown stock extracted by different methods (%)
Sample Moisture Ash Crude protein Crude lipid Carbohydrate
T1 95.49+0.02°" 0.41+0.01° 3.34+0.24" 0.24+0.04° 0.51+0.28"
T2 91.82+0.02" 0.51+0.02° 6.83+0.14° 0.67+0.12" 0.17+0.18"
T3 90.34+0.04° 0.72+0.02° 7.56+0.12° 1.07+0.03° 0.31+0.17"
Traditional T4 89.25+0.04° 0.760.01° 8.13+0.17° 1.13+0.07° 0.72+0.15°
method T5 86.67+0.75° 0.90+0.02° 9.48+0.14° 1.53+0.17" 1.42+0.68°
T6 86.32+0.16° 1.030.07° 9.72+0.07° 1.70+0.16® 1.2420.04™
T7 82.40+0.24° 1.05+0.05° 11.46+0.57° 1.88+0.10° 3.20+0.41°
Fvalue  581.423%%? 155.416%** 208.243%%% 86.102*** 28.806%**
H1 96.65+0.25° 0.19+0.04% 1.42+0.09" 0.57+0.03° 1.17+0.09®
H2 94.3740.01° 0.16+0.06' 3.34+0.06° 1.02+0.10° 1.11+0.05"
H3 92.17+0.06° 0.25+0.01% 5.67+0.15° 1.40+0.10° 0.51+0.13"
H21 92.98+0.03" 0.28+0.02° 4.45+0.27" 1.01+0.04° 1.27+0.29®
High pressure H22 91.60+0.10° 0.32+0.03° 5.89+0.18° 0.73+0.15° 1.46+0.15°
method H23 89.96:+0.03" 0.79+0.01° 8.79+0.13° 0.13+0.05' 0.34+0.12%
H41 88.93+0.04° 0.73+0.04% 7.64+0.29" 1.94+0,05" 0.77+0.31°
H42 88.36+0.03" 0.71+0.07° 9.25+0.10" 1.14+0.05° 0.53+0.15™
H43 87.84+0.06 0.77+0.04® 10.45+0.13" 0.82+0.14° 0.12+0.02°
Fvalue  2839.906%** 138.870%** 867.531*** 101.627%%* 21.665%+*

Y The value is mean+SD(n=3).
2 Means with letters within a column are significantly different from each other at=0.05 as by Duncan's multiple range

test(***p<.001).
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{Table 2> Hunter's color value(L, a, bl)) of brown stock extracted by different methods

sample Color value”
L a b
T1 22.46+0.41% 2.90+0.01° 4.34+0.32°
T2 21.63+0.40° 2.11+0.07° 4.11+0.11°
T3 20.86+0.13° 1.9620.11% 3.54+0,09"
Traditional T4 20.00+0.06° 1.860.18° 3.38+0.07
method T5 19.85:0.06° 1.7740.27° 3.03+0.19°
T6 19.680.10" 1.7420.02° 3.01+0.02°
T7 19.58+0.43" 1.37+0.07" 2.96+0.02°
F-value 47.860%** 37.075%** 39.238%**
H1 26.54+0.46° 4,59+0.06° 9.78+0.31°
H2 24.69+0.24° 4.20+0.02° 7.32+0.17°
H3 21.96+0.40° 2.91+0.04° 4.49+0.07°
H21 19.93+0.20" 3.55+0.35° 3.65+0.22°
High pressure H22 18.45+1.16° 1.87+0.07° 1.32+0.02°
method H23 17.71+0.10° 1.68+0.14° 1.2620.06°
H41 17.93+0.08" 0.41+0.02' 1.000.02"
H42 17.50+0.03" 0.23+0.02" 0.77+0.03"
H43 17.48+0.06' 0.17+0.04° 0.74+0.02°
F-value 170.070%** 524,917 1613.956%**

Y L value: Lightness(White+100-0 Black).

a value: Redness(Red+100<—0——-80 Green).

b value: Yelloness(Yellow+100<—0——80 Blue).
2 The value is mean+SD(n=3).

® 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).

Aot F& %o mE Axo] Aol ¢ 7o
W, 71 Z azkd b3S 100C>120C>140C 2
2 L7} oA SR g bt WolRE Ao
e

ol’de] Axg Hol, F
AZro]l ZIMEFE HEEs

ol

SO
rfo
bt
N

o

o

!
2 g
1o
—_— _1)11
o e

4
2
o
9,
=
(o]

o

2

)

=

rlo

pIV
(¢}

=

o

£

4
3
>

r
it

it

do 1
N

)

ke

2 o
N

=
ol WpAom 53 A

e
of
2

=2
e
=
—

i
I
ok
1>
lo
fru
o
i
ol
™)
1=
Ho

[¢]
—=

Hir
kI
nj
T
rlo
WE,
o
o fr
oy Y gr
o
fu
A
Auf
Lo

W0 > 2
E
=
=
ofo
E o
B\
rg
2



28 g9 olghebs % s

73

A 203

J{m
M

{Table 3> Physicochemical properties of brown stock extracted by different methods

Absorbance
Sample H Salt(% Brix(%
p p (%) (%) (420 nm)
T1 5.04+0.04° 0.3740.02° 5.93+0.32° 2.12+0.34
T2 5.20+0.15% 0.38+0.01° 9.87+0.06' 2.15+0.30
T3 4.93+0.12° 0.49+0.01° 11.63+0.06° 2.16+0.50
Traditional T4 5.22+0.05" 0.52+0.01° 12.77+0.31° 2.18+0.34
method T5 5.15+0.15™ 0.59+0.01° 15.00+0.26° 2.30£0.35
T6 5.23+0.10™* 0.59+0.02° 16.17+0.35" 2.4620.40
T7 5.39+0.13° 0.67+0.02° 17.03+0.12° 2.57+0.40
F-value 5.546%* 150.321%** 776.894%** 1.252
H1 5.36+0.13" 0.21+0.02' 2.630.06' 1.19+0.02°
H2 5.02+0.04° 0.28+0.01° 4.70£0.20" 1.57+0.09°
H3 5.71+0.10° 0.29+0.02% 7.03£0.46° 1.99+0.20°
H21 5.01+0.09° 0.32+0.02" 6.30+0.26' 2.20+0.37%
High pressure  H22 5.18+0.03° 0.3620.02" 7.97+0.12° 2.39+0.25%
method H23 5.13+0.01% 0.38+0.02° 8.77+0.29° 2.49+0.41°
H41 4.84+0.16° 0.390.03° 9.50+0.00° 2.45+0.46°
H42 4.78+0.03° 0.46+0.03° 10.33x0.32° 2.58+0.50°
H43 4.85+0.07° 0.49+0.01° 11.07+0.32° 2.62+0.29°
F-value 34.109%**? 50.498%** 310.726%** 13.866%**

Y The value is mean+SD(n=3).

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<.01, ***p<.001).
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A gkl 8l agh(**p<0.01), bgk(***p<0.001)
2 747t H(+)Q] AABAE e AL, 3 A
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{Table 4> Correlation coefficient of physicochemical properties of traditionally extracted brown stock

A
LY a b Salt(%) Brix(%) oH (Zzgrb::;e

L 1 : : : : i i

a 0921+ 1 - - - - -

b 0982% 0893 1 . : : :

Salt(%) 0941 -087TF  —09TI™* 1 . . .

Brix(%) S0970%%  —0952%%  —0972%* 0954 1 . .

pH 0460  -0565 0368 0443 0532 1 .

Absorb

9 Zsoorn;r;ce 0755 -07%2  -0792* 0878  0.855* 0637 1

Y L value: Lightness(White+100-0 Black)
a value: Redness(Red+100<—0——-80 Green)
b value: Yelloness(Yellow+100<—0—-80 Blue)

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<.05, **p<.01, ***p<.001).

{Table 5> Correlation coefficient of physicochemical properties of brown stock extracted by high pressure
method

Absorbance

1) 0, 1x (0

L a b Salt(%) Brix(%) pH (420 nm)
L 1 - ; ; - ; ;
a 0.894**2 1 - - - - -
b 0.094%%%  0.Q07** ; ) ] ] .
Salt(%) ~0.893%%  —0.040%%*  —0.893% 1 - ; ;
Brix(%) ~0.939%%%  —0969FF  —0953%%%  0964%% 1 ; ;
pH 0.537 0576 0.503 -0685*  -0538 1 ;
Absorb
9 ;Oornfnr;ce ~0.993%%%  —0876%%  -0.989%%%  0.900%* 0.943%%%  —0528 1

Y L value : Lightness(White+100-0 Black)
a value : Redness(Red+100<—0——-80 Green)
b value : Yelloness(Yellow+100<—0——-80 Blue)

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<.05, **p<.01, ***p<.001).

S(L, a, b)ol]l thal FE(**p<0.01)¢} Fx=(***p<  ZolTh
0.001)= ()9 4#IAE Yepldg. 2%
o] thafl A L (***p<0.001), agk(***p<0.001), 5. ZsAAt

(***p<0.001)°] ()2 d¥AAE HERRRI L, AEH W

HE=(**p<0.01) ¢k FE=(***p<0.001)= ()] & FFol vigh vt @t &t 218t 1428 gl
HHAE UeplidE oo Aabe A W K Fet & vy, B, FoE, A Ax, A
2od FE3 AN S0 FUt A el A Vawe] B3 AeHAE AAEII
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T8 BH(6.00), TEF 3K6.12), A F7F GHAl YERsiTh

(6.35), AAZQ 755 (5.76) F&o] 7P =& v Al et HrF & 2ol uehA = 7t

AeE Jepdlo, &b Ak vy, ghdlo] A w2 2521 100TCA F3& AR gt

et FEoE FoA e Aols UEhiAlE  FE3 24 S50 7FY B2 A4S vEh
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oty gul Ao o3t Ay 9o dx, A S5ellA 7 v ok
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=
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=
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{Table 6> Sensory evaluation of traditionally extracted brown stocks

A 120Col| A 15417
Be A5E2NE YERIYon, $9149 Aol
= e gskor} pe Bhads), P

A
Z3F H237} 7V

Item T1 T2 T3 T4 T5 T6 T7 F-value
Saltness 2.94+1.20°0 3.20+1.40° 3.47+1.28™ 4.35+1.58% 4.35+1.41% 3.7621.25™ 4.71+1.36° 16.638***?
Bitterness 3504150 3.24+1.15 3.29+116 3.65:1.37 3.94+125 320+121 3.65t146  0.661
Sourness 3.35:1.73 3.18+1.38 3.82+142 4.20+2.05 3.88+180 3.50+1.97 4.00:+1.62  0.847
Smell of blood 4.20+1.72 4.06+1.89 4.65+2.12 4.71+2.08 4.29+2.08 4.00+1.66 4.41+203  0.322
Bumnt smell  2.76£152 276+1.09 3.00x141 3.65+2.12 3.88+145 3.18+147 4.18£207  2.024
Colorless 6.20+2.34° 550942127 4.76£2.22% 4.88+1.62"° 3.88+1.65° 5.65+1.60° 3.35:2.03°  4.674***
Savory taste  3.88+1.69° 3.94+164° 4.35+1.80° 4.71+1.69° 4.88+2.00° 4.47+2.12"° 6.00+1.84° 2.597*
Savory odor  4.24+160° 453+155° 4.82+1.94™ 588+1.11% 5.18+191% 518+1.88™° 6.12+1.05°  3.041**
Sweetness 3.65£1.77° 3.47+1.50° 4.47+1.74% 4.41+1.46™ 5.00+1.54° 4.00+1.77%° 535+1.37°  3.142%*
Color 2.94+1.85° 3.76+1.60% 4.47+1.62° 576+1.30™ 6.47+1.18" 4.76+1.890 7.35+1.46° 16.346%**
Viscosity 2.8241.24° 371+1.93% 4.12+1.36% 3.94+1.89% 512+187° 3.71+x140" 6.35+1.32°  8.786%**
Overall
ac‘;eptabimy 3.94+1.82° 4.06£1.43° 4.24+152° 453+150° 5.06+1.52° 4.88+1.36% 5.76+1.52°  3.019%*
Y The value is mean+SD.

2 na 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, ***p<.001).
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{Table 7> Sensory evaluation of brown stocks extracted by high-pressure method

Item H1 H2 H3 H21 H22 H23 Ha1 H42 H43  F-value
Sweetness  3.55+1.81 4.09+2.39 355157 3.09+1.58 4.18+1.99 4.18+252 3.00+1.67 3.36+1.69 3.09+1.92 0.680
Saltness 2.64+0.92™ 3.00+1.58” 3.18+1.66™ 2.73+1.01° 3.36£1.21" 4.55+2.07° 3.55+1.75% 4.45+2.21° 4.45+2.02° 2.249*7
Bitterness  3.55+1.63™ 3.91+1.51% 3.45+1.63° 3.91+1.64™ 4.00+1.34™ 3.91+1.87™ 527+2.10° 582+2.86" 7.00+2.00° 4.968***
Sourness  3.64+1.63 3.82+1.54 3.36+1.43 364+1.63 4.09+170 4.00£1.90 3.73+142 4.73+1.95 4.00+2.00 0571
Savory taste 3.55+1.86 4.18+1.99 4.00£1.79 318+140 3.91+1.97 445216 4184223 3.73+174 3.73+2.28 0423
Savory odor 3.64+1.75 3.91+1.81 4.00£1.67 3.09+145 4.00+173 4.64+1.91 500+1.90 4.55+1.97 4.27+2.00 1.100
Slrggg O 7341607 5:8241.78 5.18+1.72% 4. 7742.04% 47341 56™ 4.45+1.69" 4.55+1.20 4.18+189% 3.73+1.35° 2.397*
Burnt smell 3.27+1.10° 3.82+1.33% 4.91+1.70% 3.36+0.81° 4.55+1.51™°555+1.97° 5.36+1.57° 6.09+1.76" 5.82+2.32° 4.717%**
Colorless  7.18+1.83* 7.09+1.70° 5.45+1.29" 555+1.37° 4.91+1.70" 4.82+1.33" 3.73+1.19" 3.73+1.01% 2.64+1.50" 11.960%**
Color 2.64+1.91" 3.00£1.79" 3.45+1.21°" 4.36+1.29% 5.09+0.83™ 5.36+0.81° 6.36+1.57° 6.73+1.56™ 7.82+2.04° 15.376***

Viscosity ~ 2.91+1.30°

overall 4 cei163
acceptability

3.45+1.44" 4,36+1.50" 3.18+0.98™ 3.362+1.29°4.00+1.64 4.18+1.47% 5.45+1 57" 4.64+1.86® 3.340**

4.36+2.25 391+1.92 3.36+0.92 4.36+1.12 5.27+2.10

4.00+£2.00

3.73+1.62 3.55+1.69 1.256

Y The value is mean£SD.

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<.05, **p<.01, ***p<.001).

H4.64), AAAR] 71T =(5.24) M= 7S =2 ol TV & & UM, 1% K F=
s ek A e 21k3.91), A5t WAE ol &3t FE¢ AA S dMe
(4.00), HlA(4.45)° A= e e £2 BE 2% A FE Azt Z7HHd
& Yehlidth 28y H23 S 7 Al 5 M = upe} el ko] kel ey, =
< 715 %5 yehl oy, ©ul(5.55)7F Al & Aol e FF AlRte] Fhst] wet
U= %7Fe Hof o] & 913 Bk A 2ed SHFo] skl
Aoz Atgdrh 2. 7= WA e Axo e F& 2=t
¥, FF ARl S/ BEs AA
V. et A= Srobx] Alo] Wojz| 1, agk¥} bgke Hold
= ¢ F e, A A ew =
B ATollMe 24 S dds) | FEst g A S5 1% M = ReR &
£ fate], 1A F= WS 29 ut vt =3 24 Sl vlEf Lite]l 24 =3 ¢
A F2715 o] 43 WHO R Hu|FEhs Al ghe 9 0 Zo® Yehfe], Al v
71Z7) He 2N S8 FES AEHA W g9 ZHoA 1Y 7t FE AL o8
How FET 2 Sote] AP A= d g 2 St 7T Aow AdETh
W AR, 71AH 54 8 B 54 vl 3. = e 2] F29 24 S5
Aol daE gofshd tat 2t pH, 9%, B, Z2WUEE 233 A7}, A%
L 3% Wi we 24 S50 I AR S QWA o8 &3 AN S5 35 3
g A A R FET 2 & F7} SV E 9E, 9Ee 2REst S
Fe T dEFe daslod, 38, =22 7ketlon, a4 o2 TS YEhlE= pH
W 22 8l geeshEe] BE nyl o = F=& 3 w2t fFelveh 2kl (p<0.01)
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