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Quality Characteristics of Bread with Added Saltwort Powder (Salicornia herbacea L.)
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Dept. of Food Science, Suwon Women's College, Suwon 441-748, Korea
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Abstract

The purpose of this study was to analyze the quality characteristics of bread with added saltwort powder in the amounts
of 0%, 3%, 5%, and 7%, based on the wheat flour weight. The results were as follows. The 7% group had the lowest water
content and the highest content of ash and protein. There were no significant differences in fat content between any samples.
There were also no significant differences in dough weight between samples, but after baking, the control showed the lowest
weight. Baking loss increased with increasing amounts of saltwort powder. The bread volume was the highest with the control
group, and its specific volume decreased as the ratio of saltwort increased. By the color difference meter, the L value became
lower as the ratio of saltwort powder increased, and the saltwort powder groups had higher a and b values than the control
group did. Hardness was at a minimum in the control group, and it increased with increasing amounts saltwort powder. There
were no differences in springness between samples. Cohesiveness tended to decrease, and chewiness an brittleness increased.
with increasing amounts of saltwort powder. In sensory tests, the 3% group showed the highest color, flavor, and taste. Aircell
sizes were greatest with the control group. The higher the ratio of saltwort powder, the higher the aircell size became. Softness
was the highest within the 3% group, as was the overall preference.
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Table 1. Standard formula of the bread added with salt-
wort

Saltwort
Ingredients(g) " " " "
0% 3% 5% 7%
Flour 300 291 285 279
Saltwort 0 9 15 21
Sugar 18 18 18 18
Salt 6 6 6 6
Skim milk powder 6 6 6 6
Butter 15 15 15 15
Yeast 7.5 7.5 7.5 7.5
Yeast food 0.3 0.3 0.3 0.3
Water 189 189 189 189
" Baker's %.

7k Aol #4
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73 707

SE 180T, oA E 210C 252 7] 22 (Dae-yung Machi-
nery Co, Korea)ol|4] 2583 :r"% 3 ALl A7 A3

ke Abgstsich

A
Eubo] AH71ERS 0%, 3%, 5%, 7%(Baker's %)&E &

=
g)ato] Al 2g Aw-g AOAC HH(1990)°] e} G Free
7k Az 2] 3)5hy, el Kjeldahl',

#3le] 233

Baking loss rate(%)=(Dough weight —Bread weight)/
Dough weightx100

o
otz HEiho) 7‘(47}-31:0 =3

B e o= © °P°4 Az 2] Ryle &
AX ol whel 245k, v eA e g Aoz At}
Atk

Specific volume(mL/g)=Bread volume(mL)/Dough weight(g)
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2ol A& = A Z}A| (model CR-200, Minolta Co., Osaka,

Japan)E Al-8-3le] L(lightness), a(redness), b(yellowness) #k
< =35t olu ALeH X Weko] Lk 97.10, a 7
< —0.02, bA2 1.820]UT

Al

x9S AUk Awhe] 221 7k-2 Rheometer(COMPAC-
100, Sun Scientific Co., Ltd., Japan)2 23}t 28-S A
Z3fo] Aol A 1AIZE x| gk & 2uho] FoF F9|E 2x2x
1.5 cm® Aw3r U2 plunger No. 14E o] &-35}o] 7 =(hard-
ness), B2}/ d(springiness), -8-%/J(cohesiveness), % &/J(chewi-
ness)< 53] HHE =43l t) 4 22 Max wt. 2 kg, &
2H8 50%, test speed 60 mm/min, test type : mastication, probe
< A7 15 mmZ 3T
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Table 2. Proximate compositions of bread added with
saltwort

HoMA o} RATHEEEE

&b o AR1(p<0.001) zte]ES Holi Qlvh Z3|E-S
7% A7V7F 29802 7H =4 YEREeH, 5% A7}
2.73, 3% HA7VF7F 178, ARV} 1474802 JERdTh A8
Zroll #2121 (p<0.001) =fo] S Hola 9lom, ghx Fiio)
A7Vgo] S/ ESE 23w Fefol Tk s B
ot} 22 e A5 RE AR gl §-2]2]9] 2jo]Z Hol
A gkskon, kiAol A9 7% H7lrE 9352 g v
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Aot & Fo Aol FA 9 7] &4E&-2 Table 3
It} wkEo] FAl= 2T 519.03%C14] 7% H7HE 519.33
o2 Ao, AR o]l Afole VERA] &
O v T o] 2] Sl TR 442.67 g &
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L 1

77] 488 ET 14.76%, 32 3% 7 13.67%, 5%
A7V 12.45%, 7% A7V 12.32%= 32 B Hvjako] S0}
D52 21439 o) 4w ks B3-S H713) Hong &
Shin(2008)2] A9} B9 &S 3713 Shin & Kim(2008)
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Table 3. Dough weight, bread weight and baking loss
rate of bread added with saltwort

Group Moisture Crude ash  Crude fat ;gtlg; Doush weiah Broad woiaht Bakine 1
(%) (%) (%) . Grou ugh weig read weig g loss
%) P &) ® rate(%)
0%  3647+0.43"% 1474001 3.34£0.05" 9.56+0.11° 0%  519.03:1.15"2 442.67+4.16°  14.760.62°
3%  36.69+0.03°  1.78+0.02° 3.30+0.04°  9.59+0.06" 3% 519.23+1.15 448.3342.08° 13.67+0.49"
5%  36.48+0.09°  2.73+0.02° 3.50£0.15"  9.47+0.04% 5%  519.33+1.15° 454.6740.58"  12.45+0.27°
7%  35.18+0.01°  2.98+0.01° 3.50+0.11"  9.35+0.03 7%  519.33%1.15° 45533+1.15°  12.32+0.36°
f-value 29212 7,879.166 3476 7.726 J-value 0.000 18.262 19.212
pvalue  0.0007  0.000 0.071 0.010" p-value 1.000 0.001" 0.001"
Y MeantS.D. Y Mean=S.D.

? Means in the column with different superscripts are signifi-
cantly different by Duncan's multiple range test at p<0.05 (a>
b>c>d).

& Significance as determined by ANOVA test according to
levels of saltwort(" p<0.05, ~ p<0.001).

? Means in the column with different superscripts are signifi-
cantly different by Duncan's multiple range test at p<0.05 (a>
b>c).

2 Significance as determined by ANOVA test according to levels
of saltwort(** p<0.01).



20(5): 706~712 (2010)

%
o\
e

=)

1=}
o
=)

TS BAfsh] Wi AoR Alrdth

3. Atro| Fuo} H|IZH £H

oz 2o ArtE 2] Al Awe] Fu] o} v
82 9] ZA¥}= Table 49 2t} F3]9] A9 2T 1,860.00
mLolA 7% F7H- 1,370.00 mLE Z2AFE o] thz7-e] -3
7k 71E 2 ew, 7% A77E 7P Sl e e

o] Hrhe] F7METE Ko 2

= Kim et al(2007)8] AtellA HAdx AA%
o] BIE AaAzvte d3et dAs e, 2
Tx TEH 2L FARS bl S7HE w}a} gluten
g gFo]l aE7] Wil o E ARk

H] 82 0] 79 2T 420 mL/gellA 7% 71 3.01 mL/g
o] M9I= vehgon, g FHe] Hrleke] F7gtl wet
Frol A (p<0.001) o2 st ole Fulot e At
&, Hong & Shin(2008)3} Oh er al(2007)2] ATl %= 37}
Fo| ST E H|&A o] hidte & ATt s 2
2 Btk

Pasts 29E neck o
d wo] 23

lo
1=

o >
e
ML 0
=)

7F HleS 2@ e M wlE 5%
gt A= Table 59 2th 2] A7 L[(HED)#S &x &
To] H7} Hlgo] SR f0)4(p<0.001) 0= ol o
E79 73 7424019 Ao] = FE 1% E HUlekiE o
52212 otk A E(a)= tiawe] wlal 92 8 A7k
B0l froA(p<0.00neR Eon, e A+ —1.76,
Tx B 3% —1.06, Fx L 5%, Fx BE 7%7F 42t

= R =
7% A7 A

o)

=
—0.42, 0.192 JElRTh AN Eb)= T 2

Table 4. Volume and specific volume of bread added with
saltwort

Group Volume(mL) Specific volume(mL/g)
0% 1,860.00+2.00" 4.20+£0.04"
3% 1,831.67+2.08° 4.08+0.02°
5% 1,491.00+2.65° 3.28+0.01°
7% 1,370.002.00° 3.01+0.01°
F-value 3,7287.655 2,493.673
p-value 0.000"" 0.000™"
Y MeantS.D.

? Means in the column with different superscripts are significan-
tly different by Duncan's multiple range test at p<0.05(a>b>
c>d).

2 Significance as determined by ANOVA test according to levels
of saltwort(" p<0.001).

7he Aol 4 57 709

ol 17.87= 7P = YEhtem, tixato] 13.07% 7HE
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£ YeEilE), ol &x £ AA7E AY = A 7191
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7hgk A 2] A, ol it TR/, p
2 4#HA 9Jom™, Shin & Kim
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E
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iZeikciies| xﬂlzﬂ- 2] wgk-o] zx17 2_
% AF= Table 67 2t} AEE thx7o] 5,375.33g/em’ &
71 Sl et o, 3% ,37}%17} 5,535.67g/ent’, 5% 7}
7} 6,772.6Tg/em’, 7% H7VF7} 7,585.33g/em” 802 VHE}
o] Hrbee] S et freld o ® FUskTh
Min & Lee(2008)2] 37| 42 X715k 2%, Park e al(2009)
o] del But 7} 4w Hong & Choe(2009)2] wjAio] Hot
= AN AWM= HIFE] o] TS AEvt 5
7hsted AR E U3 A7E Jehith gEde g2+
7} 9528014 7% H7FEE 923602 A8 7ke] foF el A}
ol WAl gskth S-S 77t 84.58, 3% H7H
81.54, 5% 71 79.17, 7% A7} 76.06°.2 3= & 3
7t wet aste e Biou, AR Al 1t

Table 5. Color differences of bread added with saltwort

Group L a b

0% 742440427 —1.76+0.06°  13.07+0.13°
3% 64.11+0.14° —1.06£0.06°  16.14£0.25°
5% 54.50+£0.47° —0.42+049°  17.59+0.02°
7% 52.210.57° 0.19+0.02"  17.87+0.15°

F-value 1,656.135 34.919 577.870

p-value 0.000"" 0.000"" 0.000""

Y Mean+S.D.

? Means in the column with different superscripts are significantly
different by Duncan's multiple range test at p<0.05 (a>b>c>d).

YL Lightness(100=white, O=black), a : Redness(+ red, —
green), b : Yellowness(+ yellow, — blue)

K Significance as determined by ANOVA test according to levels
of saltwort("" p<0.001).
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Table 6. Textural characteristics of bread added with saltwort

Group Hardness(g/cm’) Springness Cohesiveness Chewiness

0% 5,375.33+384.83"" 95.28+5.92" 84.58+5.06° 48.07+2.94°
3% 5,535.67+643 .87 93.50+2.57" 81.5444.15" 71.48+4.37°
5% 6,772.67+501.54° 92.77+1.42* 79.17+3.97° 84.03+2.03°
7% 7,585.33+778.74° 92.36+4.58" 76.06+3.12° 115.95+9.93"

F-value 9.330 0.309 2.289 73.615

p-value 0.005 0.819 0.155 0.000""

D Mean+S.D.

? Means in the column with different superscripts are significantly different by Duncan's multiple range test at p<0.05 (a>b>c>d).
? Significance as determined by ANOVA test according to levels of saltwort(" p<0.001).

o felZ9l zo]E VYehHAE 2T Min & Lee(2008)2] B2 BurS 30, A/l u) e
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7% B7F7F 115952 71 A vebd o, tiz+71 48.07
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7o A= ﬂ]Z?ﬂ 6302 71 =A JERgom,

2 v vepyth & w8 vkl wet Svkete A9 7% 37bHR238% 7P B vekgt o 2 AVHE
Kol 9t} o] ZoldFE 7|F 7] EH ATwrf dore= Ae &
4 9tk REgeLe 39 A7} 3752 P =4 vER

6. Altto| mp=A} o, 1 tFo g WET 5% HAIV 7% AV o2 U

3z Baro] HylEe gdajste] A% Ao A= A EFTE TextrometerE ©|-83F 227 SHA = w@EHAd L
L Table 72} 2t} Awhe] 57} A}, ML 30 A7l 3% & A7 R URlE B8 FXE H
41302 71 = JERtom, R, 5%, 7% A7FE o AAY 71Fe] 37), Regee] Avkel falslkth AukA
o2 Yeiwt A% 54 AHdAE 3% Fre 1‘411? ol N1ZEE 3% F7F7F 40002 7P =4 Yehkon,

r

[e)

r

Lo WErt v, Al gAle oA gt gge 7% H7HE 1.88E 7P Bl YEbsith
= lr’fo]’ 5%, 7%‘/] @7]':%?—1:]' }‘\ll]oﬂ EH??} }1‘:]_,9_»4_7]' ﬁ/\l‘ﬂr.

Fe Fx BT 3% H7HE 35002 7Y =A v Qef gl A=
o, 7% A7) 2252 7P 9A JEbsTh Bk 3% 3

747t 37582 1 =4 JeEhgen, O tLo g 2 ghxo] g Weks A s
5%, 7% O 2 Ytk Azt ope} g 9 weq= AH7ste] 3EE b Ak d& Ans wE]

Table 7. Sensory evaluation of bread added with saltwort

Group Color Flavor Taste Aircell uniformity Softness Overall acceptability
0% 4.00+0.76"2 3.25+0.46" 2.75+0.71° 3.63+0.52° 3.38+0.52° 3.50+0.53°
3% 4.13+0.64° 3.50+0.53° 3.75+0.46" 3.250.46™ 3.75+0.71° 4.00+0.53"
5% 3.00+0.76° 2.63+0.52° 2.50+0.76° 2.88+0.35° 2.75+0.46° 2.88+0.64°
7% 2.38+0.52 2.25+0.46" 2.13+0.35 2.38+0.52° 2.13+0.64° 1.88+0.64°
f-value 12.261 10.648 10.958 10.429 11.726 19.265
p-value 0.000"" 0.000™" 0.000™" 0.000"" 0.000"" 0.000""
Y MeantS.D.

? Means in the column with different superscripts are significantly different by Duncan's multiple range test at p<0.05 (a>b>c>d).
3 Significance as determined by ANOVA test according to levels of saltwort(" p<0.001).
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