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Quality Characteristics of Salicornia herbacea L. Extract Added Brown Sauce
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Abstract

This study performed physicochemical characteristics and sensory tests on brown sauce with different Salicornia herbacea

L. (saltwort) content to find the best brown sauce recipe with saltwort. Moisture content increased with greater saltwort
extract content. There was significant (p<0.001) pH difference with saltwort content. There was also significant (»p<0.001)
sweetness difference in the samples and sweetness increased with greater saltwort content. Viscosity measured at 20C and
60°C was significantly (p<0.001) lower with greater saltwort content. The brightness of brown sauce containing saltwort

extracts significantly (p<0.001) increased with greater saltwort content and its redness and yellowness usually decreased.
SPS4 with the greatest saltwort content showed the highest value of 4.25% and DPPH radical removal increased significantly
(»<0.001) with greater saltwort content. In the sensory test, the color value was lowest at 4.82 with BSL1 and the flavor
value was lowest at 5.00 with BSLO, the control group. The taste and the flavor values were highest with BSL2 with 2%
saltwort content. Overall acceptance was highest with BSL3, the brown sauce with 3% saltwort content, at 6.09. As a result,
it was concluded that the brown sauce with 3% saltwort content was most suitable. Therefore, this study concluded that

saltwort with various functions could be used for food and may be used to replace salt and have other functions in brown

sauce, a popular sauce consumed in Korea.

Key words: sensory test, Salicornia herbacea L. (saltwort), antioxidant property, viscosity, DPPH(1,1-diphenyl-1-picrylhydrazqyl)

radical

N = g} sto] AlzetnE 5FQTHChoi JK 2002). T2 100 go

Z-gol 2,083 mg, k1d|E 110 mg, Z 20 mgo] o] Lo

= ol Chenopodiaceae) ol &30, L2 F oE AEo vl vjulEe] TR, D5 EXIATAE
FotaL miruiy Foju2 Folg} sto] FEmir ekl 5, ¢l FEAAtE oF 50%= o SE o] slen, Aol
St Salicornia herbacea L.(saltwort)2tal Stch(Lee & An 3lAjo| 7 }——“H HlER] B2 HE AFForst= W, F
2002). 42 7holutete] “HigtE o= dE, B2 9 A Al, o]afFAl, Edled, Hdded, vEed, goliln 2
Y olgo® EEFSHA stz Eol7t 75‘104 Uk = < Fepo }“]ll:*P—J ol F ofu|iAl e tiH| oF 40%S
of ol ojopael “ABEEEA AL Yol BA Arfstel  TeE AR LeiAT ATHOIAE 2005, T2 Fol

T2 E gRe S, BA SFekn AP ae e Eol

1040 n2 £7]% vhe7t B AAXE F A W g A

' Corresponding author: Moon-Hoon Hahm, Dept. of Hotel Restaurant Management, Dongwon College, Gwangju 464-711, Korea.

Tel: +82-10-9061-1720, E-mail: mhham@tw.ac.kr

- 184 -



Vol. 26, No. 2(2013) 3z 22Ae Wt

ok s, 7H= thSEE Bgisha Z1g =0l glo]
UTE 2 -8 7HA| Bofl o= =

= 1090 &t 718A =t F2e= F7EH A5
7 FAo|thrt 7hgo] HW gt F2M o s EETHLee
CB 1985; Lee YN 1996). AHAIEQ] 3tz = tfFo] B S
Aol S & ot} 85 AFolA Aol 7Hssith
(Flowers 5 1997). gtzof 3htH o] e Aloldf4, FHAtst
4 flavore} E2j¥|=4 of2E|E SHE 52 4tEHIol
= Aeg gHA UthLee T 2004). AF7HA] ol Bt
APdTee A2 I8 = 229 ol3shs 4
S4(Kim & Lee 2009), &2 589 & 7|5 /WA= ¥4
34 A3KCho 5 2008), H AN HHE 2o FAirst
A 7HHan & Kim 2003)5°] 1o, A& A&3t AF=2=
=& Aol vA]= 29| A4S A7 Han F 2003), ¥
o J7PE Aol F4 B4 wX= F3FH(Bae 5 2008),
T2 A7F A7199] Am EHE9 22 3KJang & Park 2006).
Z A7t AEFF AACIZY Am EdH[E9 2Z3HKim
2006)7F At A= L HEE Fu|et AHS 57 2 A
Am, &717F H=F A= o] Fasith &A% Az
Al B2 AIZH Blgo] &8 F I, 2L ARt =it A
Jo] 8 FHTHZIYE 1996). F+ 2|7} S Mo|H A &,
2ol ZM 225 AlF3tth B3 Dttt agde 9%
o] FHI 2AE FEoln, Mo| F£X] o2 gl gt
an, ol A2 agjos o] B RERE &85 A
&oto] F qe)o 235 o|FA TATHASZ 1999). HAB4]
=0 e v i 5K o, HIntE & =
A= e A4F i AES o ek Aokl &
thJeong & Shim 2004). $+x 1 gof] E0i%+= =7 &
HkAFo] V6ol sdatil(Bae 5 2008), FAETH A Ho] F=
o] Aote agolgt T 4 JleER TUE o' agHtE
Al B felgt agolzt T 4= lth(Lee & Moon 2002).
E3 FEAYC Yt T2 FEEC] FHAS, AAES,
A7 D AlF F7F A anprE dEA o, Abdsiea
S EA S dAlshs 2eg BuEgitkSong 5
2007). ololl wet 249 FEL} Fol2 A 5] AL
PN BH stocki} S FAE F A, 2 upxgte] Y
O AT S 4= Qlok 259 T2 FH|E FHAITI
I SFY HEAGS SN w2t 2 dAqts @A) dif
B ARSI Sl g2 1E8Y 22 A oprlst=s o

o 3l o] op|Elm an|ze] o]

ol r.lu;

o o

off o

oo

i

fu
rO

<t
Iz
4
B
[>
lo
i
)
At
ox

185

2707 ABAICNN R FEL Tl0E 4 9 A

oltt.

HE W e

1. AEXl=

2 Aol ARERE Sz 2009 8 Aot ZAE o A
AFstod A ARAIZ] RO 2 FFAHAE, =)l T
Qto] ALGSHAT. SiockE Az AT AR 9 g
& 237)= FSFMHA 7 E, T=)lA 20099 108 7Y
33, Bouquet-garni®] clove, thyme, bayleaf, peppercorn,
mirepoix®] W, e, o, W&, nhse st uhE
(A&, T=)ellA 20109 28] FYsIAL. ENFE Ho|AE
(Hunt's:ConAgraFood, USA), HE|(A&$9), &8, $3+= 9]
SFE(A2, SEOIA 20109 28 A2 TYste] Wy B}
of HPARZ ARSI

2. gt FEY9| M=

Brown sauceol] 715t 2 FE9 9 A2 2 Fig 134
2t 3EL 2ol §2E 33 SAT T AN AN 22
50 g, 100 g, 150 g H|-&-S st 3t AHE EGE =
150 g& 574 2,000 mle} A 2417 4] 120 meshe] A=
13] A2 = HEo| £ ¢ Z2E tha AT §F& 500
w2 S, 3CY YPmo] BB F AP AR AL}
A,

3. Brown Stock®| H|=
Brown stock®] A|Z+= Table 13+ Zth AmW= 5~6 cm, 7

’ Washed of Salicornia herbacea L. (3 times) ‘

!

| D.W. 2,000 m \
!

’ Added Salicornia herbacea L. 150 g ‘
!

| Boiling (2 hrs) \
!

’ Filter (Ind time, 120 mesh) ‘
!

| Filter (2nd time) \
!

’ Final volume 500 ml ‘
!

’ Product of Salicornia herbacea L. extract ‘

Fig 1. Procedure of Salicornia herbacea L. extract.
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Table 1. Formulas of brown stock
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Table 2. Formulas of brown sauce

Ingredients Weight (kg) Ingredients Weight (kg)
Water 25.0 Brown stock 15.0
Bone 2.5 Beef bone 5.0
Beef 2.5 Mirepoix 1.0
Mirepoix” 4.0 Tomato paste 0.8
Garlic 0.1 Bouquet-garni” 0.1
Tomato paste 0.5 Red wine 0.5
Salad oil 0.3 Brown roux” 0.1
Bougquet-garni” 0.5 Total 22.5
Total 354 D Bouquet-garni bay leaf, clove, thyme, parsley, black pepper-corn.

D Mirepoix onion, celery, carrot.
? Bouquet-garni bay leaf, clove, thyme, parsley, black pepper-corn.

4~5 cm2 A3t & p3ste] T2 B 1IXZF RES W
3 mirepoix(Fa} 2 kg, AT 1 kg, F2 1 kg)= 2~3 cnz
Zre} salad oil 300 ml=S ¥ T Roast panof &1L 220CZ 9
HH convection ovenol| A FiLF ZAo] & wfj7tA] 1A
Aok &FulE |71(A7 80 cm, =] 160 cm)of] A= 25 £ o]
2oz -3 he el 2317] 5 kgZ W F 7HE5HA
T}, Bo] B7] AZahu B o] Eo|1, T2 mirepoix(%F
a2 kg, AT 1 kg, B2 1 kg) 4 keT} tomato paste 500 g
Yy TA7E 52 F9WH F Bouquet-garni(bay leaf 100 g, clove
100 g, thyme 100 g, parsley 100 g, black pepper-corn 100 g)
500 g 92 & 1AZE B Bold & %o A ALA
A7l Tof 3T WAare] Basto] thg Hepe &85 Az
s7] 93t 712 RR A5S THESITh

4. Brown Sauce?| M=

Brown sauce®] #|A] 7] ¢} BFE= 7142 Kim 5(2009)9] A
ZHPHS Zste] Z427) Table 2 Y Fig. 29} itk 20 £ 2|
AL &71o) HEE oFZF ¥ ol mire poix(F 250 g, A
2 250 g, ¥} 500 g) 1 kg P SEL B2 F, E0lE 1
O|AE 800 g& 7ol g ¢ SEXF Btk £ A=
QoA & ZAA W S ket HtAE 15 1E 7Sk,

2 Brown roux flour, butter.

’ In cold water bones ‘

v

’ Roasted bones until brown color ‘

v

Added brown color mirepoix
and tomato paste

v

Combines with brown stock

\

Add to aromatic one hour before
end of the cooking time

v

’ Filter and reboil and reduce ‘

¢ Salicornia herbacea
L. extract

’ Brown sauce

v

| Salicornia herbacea L. brown sauce ‘

Fig. 2. Process of brown sauce preparation added with
Salicornia herbacea L. extract

100CoA TAIZE FolHA FAIZ AFZS AASHAT |
W o= AHE F 5 ¢ o] bouquet-gami(Ths 60 g, =
H10g 84 10g dAH 10g 55109 100 g& &

Table 3. Formulas for preparation of brown sauce addition with Salicornia herbacea L. extract

Sample
BSLO BSL2 BSL3 BSL4
Salicornia herbacea L. extract (ml) 0 2 3 4
Brown sauce (md) 100 98 97 96

BSLO: (Control) Brown sauce containing Salicornia herbacea L. extract (0%).

BSLI: Brown sauce containing Salicornia herbacea L. extract (1%). BSL2: Brown sauce containing Salicornia herbacea L. extract (2%).

BSL3: Brown sauce containing Salicornia herbacea L. extract (3%). BSP4: Brown sauce containing Salicornia herbacea L. extract (4%).
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< ]3] Duncan’s®] T 9 A& &3t p<0.05
oM 2+ A= e F93Ql AolE HFsA
o W 7
/\/\‘4 o]p;}zs 2 EH(O:IE

st
LAIZE AAAA G Z=A(Atago Co, PR-101
E a3

q

2.3
2 ANBE ZH2 10 gRE
stal, A% &
Japan, 2008)Z 53] WHE =43t & 10H
2 Yenfglet
2) HE &H
Stz Z2ZMNS A7} brown sauceE 20T 60TCE 2=
£ oo} A% A|(Brookfield, LVDV-2 PRO, USA, 2009)Z o]
&8to] &2 350 mbE Fsto] 61¥ AWUELE o]&sto] I A
S 12 pmol A 2027} 3] ¥hE SA3te] 1 PIOR %z 2292
YeRT T AE, J=
£ nFste] By EI~S.—F+ Z—iﬁk
Azt 2] F M A (chroma meter CM-3700d 1. 8t FEUS IS BElR 249 &
] -
gom, AL 1) &, 9, pH, 2 szt
Stz FZH 0%, 1%, 2%, 3%, 4%= F7}

2 Nz = 2
Minolta, Japan, 2007)& A3t L(HE), a(FA %), b(ZHAH

3) M £F
S A
=) 33 ¥ SA5ke] O BEZE el e, AR
. A

= 33
Wgo 1 98.15, a: 0.02, b: 1.980]Ath
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Table 4. Chemical properties of brown sauce added with
Salicornia herbacea L. extract

Sample” M(Eizt)ure Sa(loi/ts)ity oH S\(x(/)egrt&f;ss
BSLO  92.58+0.58%° 0.52+0.01°  4.76+0.02° 13.17+0.06°
BSL1  93.71+0.90" 0.55+0.01°  5.17+0.05° 13.25+0.01¢
BSL2  94.34+0.19° 0.58£0.01°  537+0.02° 13.25+0.02°
BSL3  95.38+0.04* 0.60+0.01°  5.76+0.02° 14.29+0.05"
BSL4  95.55£0.31* 0.62+0.01°  5.99+0.02° 14.77+0.06"

Fovalue  17.767+%%)  141.00%%%  04507%%*  727.040%**

Y BSL: Salicornia herbacea L. added brown sauce.

? Means+S.D.

3 %< Mean in a column by different superscripts are significantly
different at 5% significance level by Duncan's multiple range test.

B #xxp<0,001.

T AFg A

Table 5. Viscosity of brown sauce added Salicornia
herbacea L. extract at 20C and 60°C

Viscosity (cP)

Samplel) - 2
20°C 60C
BSLO 97.58+0.05" 32.60+0.08"
BSLI 90.26+0.02%Y 30.25+0.02°
BSL2 82.75+0.03° 26.1240.04°
BSL3 75.1240.04° 22.45+0.05¢
BSL4 66.28+0.05° 18.56+0.04°
F-value 27,711.925%%+9 160,418.388%+*

" BSL: Salicornia herbacea L. added brown sauce.

? Means+S.D.

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

D k0,001,

20°C9} 60°Col| A Zhzt 243819 o, Table 50 YERHTE 20T
N 4% A== HE 0% F7HeE ol
97.58 cPZ 71 =& A=E JeERY L, T2 Ao F
7Vol old g M= 7 AlE7te] 23 (p<0.001) o2

< FAE UEhlth @2 259 4%E J7IeE Bk &
271 66.28 P2 7P WA UEPdth ol= H7ske AR o
= A e 7Y #AZ dokar Ak Choi SK(2007)
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ST HAee T2 F29S 0% H7keE 2ol 32.60 cP
2 7P 92 =5 Ul 32 2549 Hrkel &
7S Bk a8E o3 (002 YA et
Tz 29 4%S Hrle Bk AAT) 1856 cPoE 7R
WA gepgth 220 FEE AFY FH 7P FFE
ol mx|= glew grtdew Bak A& 7t Al =7
S7FFATHKIm HD 2004). & 28 H71ek Hape 429
HYQO= & 2T ARE Y3le W HHdo] EojAle 2
72 YebdchKim & Kim 2010).
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Table 6. Color values of brown sauce added Salicornia
herbacea L. extract
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Table 7. DPPH free radical scavenging activities from
brown sauce added Salicornia herbacea L. extract

Sample” Hunter's color value Sample DPPH scavenging activity (%)
L a b CONY 55.74+0.10
BSLO 30.99+0.13%* 6.79+0.12° 12.560.23¢ BSL0? 0.24+0.01%*
BSLI 35.134025%  5.48+0.01° 15.26+0.43¢ BSLI 2.460.02%9
BSL2 38.96+0.14° 4.26+0.26° 17.56+0.28° BSL2 2.74+0.03°
BSL3 42.29+0.29° 3.02+0.13¢ 20.15+0.12° BSL3 3.89+0.01°
BSL4 45.78+0.26" 2.16+0.18° 22.4340.15° BSLA 4.25+0.02°
F-value 4,54923%*%Y D 54D 54k 580.69%** F-value 48,597.10%++9

Y BSL: Salicornia herbacea L. added brown sauce.

2 Means+S.D.

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

B #xkp<0.001.

BSLAZ} 21602 7P W gk UEh] o= 599 Jrlz
sl M= Fadhe A HATh =0 yellow-
ness)= . 229 4%S H7SE BSLA7} 24302 71RF =
< = UEtien, g2l BSLoo] 12.562.2 71} R
FAEE YEH. Kim §(2010)2] d=2E H7IRE 772
F2 B4 AFolA 2 Hrhdo] WoldeE A=
= sk, AN FUbeke 2ot YAkl SRRt
Bae 5(2008)9] k= 2 H717E Aol wA= A=
A7t F7vekal, AN et sk 23S UEblth o]
= 2 AE7L FEEY EEY g AR Aol et AlE
o] AN} A= e = S U= 2Ae= A
==

4) BN
DPPH radical 4:7%50] ol % 22918 d7la Hake

R

FARSHAY L 55.74%0] T} Lee $(2007)9] |t Aute} v|s=&t
235 B3tk Song 5(2007)9] Aol = Bt 2o S
59 DPPH &z 24 BF 5= &A1 A0E
Urebi om, w7k 3k 25% olehE FE50] 7P} =2 DPPH
radical 2A%& YElfth DPPH radical 245 43 2
HE 2 gz FE2HS 0% H7HE 2o 0.24%= 71
W& radical 27 5& UYL, T2 FE4E 7P Wol I
7¥ek BSLAZ} 4.25%2 7P =2 32 UEtilen, AR 3
7}eFo] Z7}8H4=2 DPPH radical 27%0] §-213(p<0.001)
© 2 Z7}5kh Song 5(2007)2] T2 FEE WA 7]
A0 e Aol FE AEHA A HolH, H=3t
e AT AvtH oz 2t Asdrs 7%

Y CON: Salicornia herbacea L. extract.

2 BSL: Salicornia herbacea L. added brown sauce.

¥ Means+S.D.

9 2 Mean in a column by different superscripts are significantly
different at 5% significance level by Duncan's multiple range test.

3 #xxp<0,001.

oh B E|0jA] 7, Kim & Park(2010)2] @o|AE 154
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Table 8. Sensory evaluation of preference teat of brown sauce different in amounts of Salicornia herbacea L. extract

Sensory Samples”
BSLO BSLI BSL2 BSL3 BSL4 F-value
Color 4.91+0.94%" 4.82+0.98" 5.09+0.83° 5.09+1.04° 5.18+0.75° 0.292
Flavor 5.00+0.89% 5.73+1.01* 6.36+1.03" 5.82+0.75" 5.27+1.01° 3418+
Viscosity 4.09+0.54° 4.82+0.98% 5.36+0.92° 5.45+1.04° 5.18+1.54° 3.049*
Taste 4.55+0.69" 4.91+1.30° 5.91+1.45° 5.27+1.79° 5.09+1.70° 1.351
Overall acceptance 5.18+0.98% 5.55+1.04 6.09+1.14* 5.91+1.14° 4.82+1.08° 2.579*

Y BSL: Salicornia herbacea L. added brown sauce. 2 Means+S.D.

3 % Mean in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

D #p<0.05.
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