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Quality Characteristics of Brown Sauce Made with Freeze-dried
Salicornia herbacea L. Powder

Ja-Kyoung Kim * Seung-Seok Yoo!

Department of Cilinary and Foodservice Management, Sejong University"

Abstract

This research has been conducted to develop the best recipe for brown sauce containing freeze-dried
Salicornia powder. For this purpose, we made brown sauces with different contents of freeze-dried Salicornia
powder and performed physico-chemical characteristic and sensory test. The highest salinity of freeze-dried
Salicornia powder was 0.15% when 1% freeze-dried Salicornia powder was added to distilled water, SP1.
The highest brightness of brown sauce was achieved with 1.2% freeze-dried Salicornia powder and was 45.29
with BSP12. More powder led to significant increases of the samples(p<0.001) in salinity and brightness.
DPPH radical scavenging increased with greater freeze-dried Salicornia powder. Taste was highest at 6.36
with 0.6% powder and there was no significant difference compared to BSP6 and BSP9. Based on these
findings, it was concluded that the brown sauce with Salicornia has antioxidative characteristics and the best
salinity is achieved with 0.6% freeze-dried Salicornia powder. Salicornia had enough salinity to substitute
salt to a certain degree and improved the quality of brown sauce in terms of the sensory test.
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<Table 1> Formulas of brown stock

245

Ingredients Weight(%)
water 25 kg(70.4)
bone 2.5 kg(7.04)
beef 2.5 kg(7.04)

Mirepoix” 4 kg(11.3)
Garlic 0.1 kg(0.28)

Tomato paste 0.5 kg(1.4)

Salad oil 0.3 kg(0.86)
Bouquet-gamiz) 0.5 kg(1.4)
Salicornia herbacea L. 0.1kg(0.28)

Total

35.5 kg(100)

1 . . .
Mreponx onion, carrot, celery

2}Bouquet-gami bay leaf, Clove, Thyme, Parsley, Black pepper-corn

Salicornia herbacea L(fresh)

I t<Table 1, Fig. 2>.
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Soak beef bones for 1 hr ‘

!

‘ Roast bones, meat, vegetables until evenly browned for 1 hr ‘
!

‘ Add 25 L cold water to the stock pot ‘
|

‘ Simmer slowly for 7 hrs ‘
|

‘ Add the bouguet-garni ‘
l

‘ Add the Salicornia herbacea L. ‘
!

‘ Simmer for 1 hr ‘
!

‘ Strain ‘
|

Brown Stock ‘

<Fig. 2> Process of preparing brown stock
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<Table 2> Formulas of brown sauce

Ingredients Weight(%)
brown stock 15 L(67)
Beef bone 5 kg(22)
Mirepoix 1 kg(4.4)
Tomato paste 0.8 kg(3.52)
Bougquet-garni " 0.1 kg(0.44)
Red wine 0.5 kg(2.2)
Brown roux 0.1 kg(0.44)
Total 22.5 kg(100)

”Bouquet—gami bay leaf, Clove, Thyme, Parsley, Black pepper-corn

2
'Brown roux flour, butter

223 gme] Hstel Age) AgSlsih 1) BIEO| B 2AY
AlE A|Ze] 712 wigH]= <Table 3> 2t Zb Alme] i, e, 2, 238
A.0.A.C(2000)2] el o]l st i
5. gl 105C “dsi7rd Az, Zehd S Micro Kjeldahl
A dH ZA S Soxhlet FEH, 23| ES
Soak bones
Roast bones until brown color
Add bones to brown colored mirepoix
and tomato paste
Mix with brown stock
Add to Bouquet-garni 1 hr before end
of the cooking time
Filtering and boiling down
l« Red wine and brown
roux
Filtering and boiling down
l Salicornia herbacea L.
powder
Brown sauce

V

Salicornia herbacea L. Brown sauce

<Fig. 3> Process of Brown sauce preparation
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<Table 3> Formulas for preparation of Salicornia herbacea L. with addition of brown sauce
Sample BSPO BSP3 BSP6 BSP9 BSP12
Salicornia herbacea L. (g) 0 0.3 0.6 0.9 1.2
brown sauce (g) 100 99.7 99.4 99.1 98.8
BSPO : (control) brown sauce containing L. powder(0%)
BSP3 : brown sauce containing L. powdered(0.3%)
BSP6 : brown sauce containing L. powdered(0.6%)
BSP9 : brown sauce containing L. powdered(0.9%)
BSP12 : brown sauce containing L. powdered(1.2%)
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<Table 4> Proximate Composition of Salicornia herbacea L. .
(unit:%)
Composition Moisture Crude protein Crude fat Crude ash
Salicornia herbacea L. 12.85+0.33 1.66+0.37 0.84+0.33 21.57+0.48

<Table 5> Comparison of antioxidant activity of Salicomia herbacea L. extracted vs vitamin C

Sample Antioxidant(%)

Powder 68.56:+0.13"
Vitamin C 80.45+0.04"

F-value 10485.29""

DMean+S.D. *p<0.05 *#p<0.01 ***p<0.001
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<Table 6> Salinity of Salicornia herbacea L. powder
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Sample Salinity(%)
SPO 0.00+0.00°
SP1 0.15+0.01¢
SP2 0.2440.01¢
SP3 0.33£0.01°
SP4 0.46£0.01°

F-value 344337

"Mean+S.D. *p<0.05 *#p<0.01 ***p<0.001

2bed) feans in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

3)deg,ree of freedom

SPO : (control) water(100%)

SP1 : Salicornia herbacea L. powder(1%)
SP2 : Salicornia herbacea L. powder(2%)
SP3 : Salicornia herbacea L. powder(3%)
SP4 : Salicornia herbacea L. powder(4%)
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54 123 2 BT 0%, 0.3%, 0.6%, 0.9%,
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<Table 7> Moisture contents of brown sauce containing Salicornia herbacea L. powder

Sample Moisture(%)

BSPO 95.55+0.31°
BSP3 94.55+0.31"
BSP6 92.42+0.07™
BSP9 90.50+0.23"
BSPI12 90.24+5.79°
F-value 2.496

DMean+S.D. *p<0.05 **p<0.01 ***p<0.001

2bed) feans in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

Ydegree of freedom



250

sz a2 A 187 Al 55(2012)

{Table 8> Salinity of brown sauce containing Salicornia herbacea L. powder

Sample Salinity(%)
BSPO 0.5440.01°
BSP3 0.58+0.01¢
BSP6 0.62+0.01¢
BSPY 0.66£0.01°
BSP12 0.69+0.01°

F-value 30320

"Mean+S.D. *p<0.05 **p<0.01 ***p<0.001

2)abed:

3)degree of freedom

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

<Table 9> pH & solid soluble content of brown sauce containing Salicornia herbacea L powder

Sample pH brix®
BSP0O 4.76+0.02 13.17+0.06°
BSP3 4.97+0.03° 13.330.06"
BSP6 5.14+0.01° 14.17+0.06°
BSP9 5.36+0.03" 14.73+0.12°
BSP12 5.57+0.02" 15.53+0.06°
F-value 856.585 545.812"

YMean+S.D. *p<0.05 **p<0.01 ***p<0.001

2)abed:

A vebdom 12% & B Hrher deke
A7) 5572 71 A YRR 0.3%9F 0.6%
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Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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{Table 10> Viscosity of brown sauce containing Salicornia herbacea L powder at 20T &60T

Tem(C) Sample Viscosity (cp)
BSPO 97.58+0.05
BSP3 112.92+0.29°
20C BSP6 156.69+0.53°
BSP9 213.25+0.88"
BSP12 N.D.”
F-value 38313325
BSPO 32.6040.04°
BSP3 38.34+0.09"
60C BSP6 46.32+0.08°
BSP9 53.30+0.04°
BSP12 66.45+0.06"
F-value 131945.137

"Mean+S.D. *p<0.05 *#p<0.01 ***p<0.001

2bed) feans in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
3)deg,ree of freedom

“N.D.: Not Detected

S AR Hepehse] MEs <Table 11>7 2 o) 29 H7hEre] S7E2 Qls) W=t 4=
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45292 7P =& @& Holow, 7P e W o FASY(Kim MH 5 2010)2] Aol = g
Ege UE R A2 0%E AU h2T(BSP0) 25 Tl A7Rske] AlEAldl -] st
°] 30.99% 7P W& WEHRS veit B4 A= gdhegly, dEe STeglo,

29 g 2] bl Skl wek W dE 2 AYPE APEEAdel miAle W Bae

7} Z7FE ATk A E(adk : redness) = IR JY 5 2008)2] AelME gk
BSPO°] 6.79% 7P HoAle Yehda, 9
BSP127} -0.23°.2 7} vre zkS JeElith 3 9
kel

AT (bgk: yellowness)= B2 Ax3 =

o oA

Mo
=)

1.2%3d7KBSP12)3+ Bal&4~7} 24797 73
=2 g el on, g7l BSPO©] 12.562 (6) SHAISHA
2 7P B2 3T E et dAHem B DPPH A} radical &27]%<l 2|8 52 Axg

<Table 11> Color value of brown sauce containing Salicornia herbacea L. powder

Hunter's color value

Sample L a b
BSP0O 30.99+0.13° 6.79+0.12° 12.56+0.23°
BSP3 38.45+0.15° 4.23+0.26" 17.4620.15°
BSP6 41.78+0.23° 3.06+0.13¢ 20.36+0.13¢
BSP9 43.55+0.18" 1.06+0.25¢ 22.85+0.12°

BSP12 45.29+0.16" -0.230.17° 24.79+0.27"

F-value 7584.19" 478126 3256.48"

DMeantS.D. *p<0.05 **p<0.01 ***p<0.001

2ibedep feans in a column by different superscripts are significantly differdnt at 5% significance level by Duncan's multiple range test.
Idegree of freedom
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<Table 13> Comparison of DPPH free radical scavenging activities from brown sauce containing Salicornia

herbacea L. powder

Sample (%)
BSPO 0.2440.01°
BSP3 3.59+0.01¢
BSP6 5.14+0.01°
BSP9 7.36+0.02°
BSP12 9.85+0.01°

F-value 429918.00

"Mean+S.D. *##p<0.001
2)abed

3)deg,ree of freedom

ol

P2 e 7K Hekao] gits) ia
Y= <Table 13>7} 2o} &% E2S H7f
2}-¢-22-2] DPPH A7 radical £271% 23 0%
A7¥ek o] 0242 7 S A radical 4>
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FEen gx FEe] Mo BoldsH
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7Vete Ao® HolZtiLee DH 2004).
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(Flavor), 3 %=(Viscosiy), BH(Taste) 2 ZFZH o=
AukA ol A (Overall-quality)ol] 3k F57 AL
A3k A(Color)S BSP0°] 5.000.2 71 WA

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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<Table 14> Quantitative descriptive analysis on the sensory attributes of brown sauce containing Salicornia

herbacea L. powder

Sample (mg/%)
BSPO 0.2440.01°
BSP3 3.59+0.01¢
BSP6 5.14+0.01°
BSP9 7.36+0.02°
BSP12 9.85+0.01°

F-value 429918.00
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