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Properties of Sponge Cake with Added Saltwort (Salicorniaherbacea L.)
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Abstract

This study was conducted to investigate the effects of saltwort, on the quality characteristics of sponge cake. In addition,
we examined the commercialization potential of sponge cake containing saltwort. To accomplish this, saltwort was added
to sponge cakes at concentrations of 0%, 3%, 5% and 7% and quality and sensory tests were then conducted.The 7% group
had the highest water and ash content. There was no difference in the fat content between samples. The control group
showed the highest protein content and the lowest specific gravity. As the content of saltwort increased, the specific gravity
of the sponge cake increased. Additionally, the dough yield and loss during baking were highest, in the control group, and
these values decreased as the saltwort content increased. Similarly, the volume and specific volume were highest in the
control group, and these values decreased as the content of saltwort powder increased. Color measurements of the samples,
revealed that the L-value decreased as the content of saltwort powder increased. Furthermore, the a-value of the saltwort
powder groups was higher than that of the control group and the b-value was highest in the 7% group. There were no
differences in elasticity and cohesion between samples, but chewiness and brittleness increased the content of saltwort
powder increased. The results of the sensory test revealed that the color, flavor and taste scores were the highest in the 5%
group. The pore size was greatest in the control group, while hardness was greatest in the 7% group, chewiness was highest
in the 5% group and moistness was highest in the 5% group. Finally, the overall preference was for the 5% group.
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<Table 1> Standard formula of the sponge cake added with saltwort

Ingredients Saltwort

® 0% 3% 5% 7%
Flour 200 194 190 186
Saltwort 0 6 10 14
Sugar 240 240 240 240
Egg 360 360 360 360
Salt 2 2 2 2
Butter 40 40 40 40

4, Ht=9| H|E =0|
W9 H]S:(specific gravity)= AACCH 10-15(2000)
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<Table 2> Proximate compositions of sponge cake according to the addition rate of saltwort

Group Moisture Crude ash Crude fat Crude protein
0% 24.17+0.46"%? 0.77+0.00¢ 32.16+41.54* 8.87+0.05"
3% 24.49+0.23" 1.02+0.01¢ 9.45+0.17* 8.79+0.04°
5% 24.21+0.18° 1.19+0.02° 9.34+0.1° 8.73+0.03"
7% 26.50+0.29 1.38+0.00° 9.98+0.15" 8.54+0.03¢
fvalue 38.945 1931.041 0.886 40.192
p-value 0.000%+ 0.000*** 0.488 0.000***
YMean+SD

?Means in the column with different superscripts are significantly different by Duncan’s multiple range test at p<0.05 (a>b>c>d).
9Significance as determined by ANOVA test according to levels of saltwort (***p<0.001)
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<Table 3> Specific gravity and Height of sponge cake according to

the addition rate of saltwort
Group Specific gravity Height
0% 0.36+0.02¢ 4.58+0.24*
3% 0.40+0.01° 4.28+0.26
5% 0.42+0.01® 4.16+0.44*
7% 0.44+0.01° 3.46+0.32°
f-value 23.067 10.705
p-value 0.000*+3) 0.000***
YMean+SD

?Means in the column with different superscripts are significantly
different by Duncan’s multiple range test at p<0.05 (a>b>c>d).
9Significance as determined by ANOVA test according to levels of
saltwort (***p<0.001)
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<Table 4> Dough weight, Cake weight, Dough yield and Baking loss rate of sponge cake according to the addition rate of saltwort

Group Dough weight (g) Cake weight (g) Dough yield (%) Baking loss rate (%)

0% 180.00+£1.00Y*? 144.33+1.53¢ 124.72+1.68* 19.82+0.62°

3% 180.00+1.00 148.33+1.53" 121.36£1.76° 17.59+0.49"

5% 180.00+1.00? 151.00+1.73% 119.22+1.53% 16.11+0.27¢

7% 180.00+1.00 153.67+1.53° 117.14+1.14° 14.63+0.36¢
fvalue 0.000 19.022 13.171 19.212
p-value 1.000 0.001*%) 0.002** 0.001***

YMean+SD

?Means in the column with different superscripts are significantly different by Duncan’s multiple range test at p<0.05 (a>b>c).
9Significance as determined by ANOVA test according to levels of saltwort (**p<0.01, *** p<0.001)
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<Table 5> Volume and Specific volume of sponge cake according
to the addition rate of saltwort

Group Volume (mL) Specific volume (mL/g)

0% 743.33+6.11° 5.15+0.01°

3% 719.33+1.15" 4.85£0.06°

5% 717.00£2.65" 4.75+0.07¢

7% 576.00+5.29¢ 3.75+0.02¢
f-value 946.164 501.136
p-value 0.000*+ 0.000***

1)Mc:alniSD

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

9Significance as determined by ANOVA test according to levels of
saltwort (***p<0.001)
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<Table 6> Color of sponge cake according to the addition rate of

saltwort

Group L a b

0% 78.91£1.19Y  _4.97+0.07¢  21.730.29°

3% 69.79+0.14° -2.16£0.09°  22.84+0.27°

5% 66.38+0.66° -0.95£0.10>  22.88+0.06"

7% 62.71+0.63¢ 20.72+0.06°  26.43+0.32°
f-value 255.082 1752.247 189.534
p-value 0.000%+% 0.000%** 0.000***

1)MeaniSD

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

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

YSignificance as determined by ANOVA test according to levels of
saltwort (***p<0.001)
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<Table 7> Textural characteristics of sponge cake according to the addition rate of saltwort

Group Springness (%) Cohesiveness (%) Chewiness (g) Brittleness (g)
0% 96.25+2.94"%) 81.04+0.83" 103.33+10.50 9931.69+810.06"
3% 91.40+2.10° 78.47+2.39 88.17+12.87% 8069.99+1316.75%
5% 94.63+3.72* 78.68+3.49* 111.83+2.40* 10582.83+491.27°
7% 96.40+3.33* 79.32+2.12% 116.87+8.40* 11282.56+£1170.35%

f-value 1.705 5.379 5.708

p-value 0.243 0.025* 0.022*

YMean+SD

?Means in the column with different superscripts are significantly different by Duncan’s multiple range test at p<0.05 (a>b>c).
9Significance as determined by ANOVA test according to levels of saltwort (*p<0.05)

<Table 8> Sensory evaluation of sponge cake according to the addition rate of saltwort

Group Color Saltwort smell ~ Salty taste  Aircell uniformity ~ Hardness Chewiness Moistness ~ Overall quality

0% 3.75£0.46"?  1.00£0.00°  3.50£0.53*  4.50+0.93°  2.75+0.46°  3.00£1.07*°  2.25+1.39®  3.25:1.39"

3% 4.00+0.00° 3.00:0.76°  3.00:0.00°  3.75:0.89°  3.25:0.46*  3.00:0.00°  2.75+0.46°  3.00+0.00"

5% 4.25+0.89° 3.50£0.53*  3.50¢0.53*  3.50£0.53  3.50+0.53® = 3.50£0.53*  4.00:0.76*  4.75+0.46

7% 3.25+0.89" 3.50+0.53  2.75:0.46°  3.00£0.00°  4.00£0.76*  2.00:0.00°  2.25:+0.46"  2.50+0.53"
fovalue 3.267 39.667 5.727 6.481 6.741 8.867 7.455 12.353
p-value 0.036*Y 0.000%** 0.003** 0.002** 0.001** 0.000%** 0.001** 0.000%**
YMean+SD

?Means in the column with different superscripts are significantly different by Duncan’s multiple range test at p<0.05 (a>b>c).
9Significance as determined by ANOVA test according to levels of saltwort (*p<0.05, **p<0.01, *** p<0.001)



52 BEREFEXLEEE Vol 25, No, 1(2010)

(p<0.001) z}o]E Holil lr},

AP di2t5E 5% H7H7E 8.00~3.500.8 =4
et es, 7% 77 2,008 7R 9 e AlR
7He] 5-92Q1(p<0.001) AJelE Holar r}, HFHE 5%
F7H7F 4.000% 7 A vepgen Al&7ke] £-94]
?1(p<0.001) ZolE HEFHAL it

AREARl 718 %= 5% J7HE7E 4,752 7P w7 v

ou, 7% 77} 2.500.2 71 WA UERdT

V. 8ok 9l A&

29| Tkt E8HRES AtetaAl . S A
A Aol 0, 3, 5, 7% H7Isto] AlEE AlxshaL &
AreE BEAAE Ao 1 Ak thaa Z

?——‘ﬂrbé-““*# B2 7% A7 7P =4 HERES
AHFo] ALl mE A7 7ho|| £-9]F9] ZJo|E Holr| ¢
ko, EP‘E'—"‘E‘E‘—J 785 27t 7P = vkt vlE
< 2t 7P WA veben, g 2] drirel &
71 E AEZ] Ao]a9] H|FRo] 2718l AFS Hola
AUt ¥E9] FAl= BE AR v«V‘*O‘ atol= ek
WA oottt vhsaE1) w7 |EAEY A, 2t 7t
= vetsten, shx B Mrieol 57}—“4# s
skelet, Hulo] A vzt 7P zlom g 2ol A
7hgo] S7FE Ful= fAste S ol H-E4
9] A= dE27E 7P A vEten, % £ae] A
7heo] F71ekel wet Hasiict

L(PE)32 o2 249 Hrhuleo] 525 794
(p<0.000) 2.2 oAt HME(a)= )27 HI'EH Ll

filo
mﬁ e

B HrREEo] 4994 (p<0.000) 0.2 &9k, %= (b)
= % B 1%87F 7P =4 YERd
B AL TR} 96,25 g~T% H7ME 96,40 gO &2

ARZEE] §2)210 Aol ebA] gigith, SAAE B
gk IR, ARRYE] 2120l Folt LehkA] 9k
o RS 1% AL g A veRgon], davt
7P G ekttt AT ARA B Bl H7t
apo] Z7Fatol wre §212(p<0.000)0.2 F7kteict.

WAt A3 e 5% AL g A dekdon,
T2 P TR B 5%, 7% W} 7 BA Ut
u, e tiE7ek 5% Ak g A et 713
o =71 277k 71 A dekgon], 79 A7kt 7t
A A Upebdeh f B gl Soluas vlge) A

7

-

Aol AFRS Holil Qtt, AxL 7% A7) 7}
7 debgon], tizvt 71 v debdth 884
?LTEi 5% H71=-7F 8.00~3.50°2.2 #A UERyt
e 5% H71E7E 4.0002 714 A Uehg
°l 7|3 T 5% HIFLF 4,758 7P =4 U
% H77F 2,500 % 7P WA UERET

e?: m

oy
jus)
-
_1>4 _IN'

Lo rle OZii
o
th

3o
o r
B2

N Aw, DA A0S £
EA] Aol=o| 5%7HA] H7VsH=
Ae) Hew Zuold 714 A Ao Alr

il
IN
o
r (
i)
)
QL
N
T
2 7
10
>~

BEDE

AACC. 2000. Approved Method of the American Association of
Cereal Chemists. 10th ed. American Association of Cereal
Chemists St. Paul, MN. U.S.A.

Abn JM, Song YS. 1999. Physico-chemical and sensory characteristics

ral

of cakes added sea mustard and sea tangle powder. Kor. J. Soc
Food Sic Nutr 28(3):534-541

AOAC. 1995. Offical methods of analysis, 16th ed. Association of
Official analytical chemists. Vol 2, Patricia cunniff ed.
Arlington, Virginia, USA Ch. 26, 36

Baik OD, Marcotte M, Castaigne F. 2000. Cake baking in tunnel
type multi-zone industrial ovens Part II. Evaluation of quality
parameters. Food research international, 33(7):599-607

Han SK, Kim SM, Pyo BS. 2003. Antioxidative effect of giasswort
(salocornia herbacea L.) on the lipid oxidation of pork.
Korean J. Food Sci Ani Resour 23(1):46-49

Han SK. 2004. Antioxidant effect of femented salicornia herbacea L.
liquid with EM (Effective Microorganism) on Pork. Korean
J. Food Sci Ani Resour 24(3):298-302

Jang MS, Park Je. 2006. Optimization of ingredient mixing ration for
preparation of sulgidduk with saltwort (Salicornia herbacea
L.). Korean J. Soc Food Sic Nutr 35(5):641-648

Jeong CH, Kim JH, Cho JR, Ahn CG, Shim KH. 2007. Quality
Characteristics of Sponge Cake upon Addition of Paprika
Powder. Korean J. Food Preserv 14(3):281-287

Jeong CH, Shim KH. 2004. Quality Characteristics of Sponge Cakes
with Addition of Pleurotus eryngii Mushroom Powders.
Korean J. Soc Food Sci Nutr 33(4):716-722

Ju JE, Nam YH, Lee KA. 2006. Quality Characteristics of Sponge
Cakes with Wheat-Rice Composite Flour. Korean J. Food
Cookery Sci 22(6):923-929

Kang BS, Moon SW. 2009. Effect of Rosemary Powder on the
Physicochemical Characteristics of Sponge Cake during
Storage. Korean J. Food Preserv 16(2):155-159

Kim CS. 2001. Studies on the quality characteristics of sponge cakes
with addition of yam powders. Korean ]. Soc Food Sci Nutr
30(1):48-55

Kim YA. 2005. Effects of Lycium chinense powders on the quality
characteristics of yellow layer cake. Korean J. Food Sci Nutr
34(3):403-407

Kim YS, Kwak SH, Jang MS. 2006. Optimization of Ingredient
Mixing Ratio for Preparation of Steamed Foam Cake with
Added Saltwort (Salicornia herbacea 1.). Korean ]. Food
Cookery Sci 22(5):666-680

Kweon BM, Jeon SW, Kim DS. 2003. Quality characteristics of



sponge cake with addition of laver powder. Korean J. Soc
Food Sci Nutr 32(8):1278-1284

Lee JH, Kwak EJ, Kim ]S, Lee YS. 2007. Quality Characteristics of
Sponge Cake added with Mesangi (Capsosiphon Fulvescens)
Powder. Korean J. Food Cookery Sci 23(1):83-89

Lee JS, Kim HS, Lee Y], Jung IC, Bae JH, Lee JS. 2007. Quality
Characteristics of Sponge Cakes Containing Various Levels
of Grifola frondosa Powder. Korean J. Food SCI. Technol.
39(4):400-405

Lee JT, An BJ. 2002. Detection of physical activity of salicornia
herbacea L. Korean J. Herbology 17(2):61-69

Oh SC, Nam HY, Cho JS. 2002. Quality and sensory characteristics
of sponge cakes as affected by additions of dioscorea japonica
flour. Korean J. Soc Food Cookery Sci 18(2):185-192

Park ID. 2008. Effects of Cucurbita maxima Duchesne Puree on
Quality Characteristics of Pound and Sponge Cakes. Korean
J. Food Culture 23(6):748-754

Park YR, Han IJ, Kim MY, Choi SH, Shin DW, Chun SS. 2008.
Quality Characteristics of Sponge Cake Prepared with Red

(=13
=

mjo

Horet AZX| AH0|29 FEEY 53

il
&t
AT

Ginseng Marc Powder. Korean ]. Food Cookery Sci
24(2):236-242

Shin JH, Choi DJ, Kwon OC. 2007. Physical and Sensory
Characteristics of Sponge Cakes Added Steamed Garlic and
Yuza Powder. Korean J. Food & Nutr. 20(4):392-398

Yi SY, Kim CS, Song YS, Park JH. 2001. Studies on the quality
characteristis of sponge cakes with addition of Yam powders.
Korean J. Soc Food Sci Nutr 30(1):48-55

Yook HS, Kim YH, Ahn HJ, Kim DH, Kim JO, Byun Mw. 2000.
Rheological properties of wheat flour and qualities of bread
prepared with dietary fiber purified from Ascidian
(Halocynthia roretzi) Tunic. Korean J. Food Sci Technol
32(2):387-395

Yoon SB, Hwang SY, Chun DS, Kong SK, Kang KO. 2007. An
Investigation of the Characteristics of Sponge Cake with
Ginseng Powder. Korean J. Food & Nutr. 20(1):20-26

20001 102 5Y ATH=ETA, 128 28U SHESTS, 128 28
2l xHEH
= =



