Culinary Science & Hospitality Research. 2017;23(3):207-215.
DOI: 10.20878/cshr.2017.23.3.020

1
upg ! o]
Fd et gk, i gt o el vy

207

2ol
AAGuiekg, et A Ezel ety

Quality and Antioxidant Properties of Sponge Cake added with
Flaxseed Powder

Byung-Gu Park' - So-Yeon Lee” - Myung-Ho Lee™

'Dept. of Business Administration, Hansung University
Dept. of Hotel, Tourism and Restaurant Management, Hansung University
ﬁDept. of Food Science & Culinary Arts, Shinhan University

ABSTRACT

The study produced a functional sponge cake added with 0~20% proportion of excellently functional flaxseed powder aimed
at obtaining basic data for the possibility to develop new products through a physiochemical properties assessment and a sensual
assessment of the product. The water content was the lowest in the control, at 27.63%, and the 5~20% water content following
the increase in added flaxseed powder failed to display a significant difference (p<0.05). The pH of the dough was 6.77~6.44,
and displayed a significant difference according to the added amount of flaxseed powder (p<0.05). The specific weight of the
dough appeared to be 0.40~0.51, and displayed a significant increase according to the added amount of flaxseed powder. The
DPPH radical scavenging activity of the sponge cake added with flaxseed powder was 12.8%, and the plot added with flaxseed
powder displayed a significantly higher percentage of 22.34~55.57% than the control plot. Crumb color change had increased
values for value a and value b , and a significantly decreased L value. Texture significantly increased according to the increase

in hardness, gumminess, chewiness, and cohesiveness, while springiness significantly decreased. Sensual assessment displayed a
high preference for the 10% flaxseed powder additive plot in all items including appearance, taste, color, flaror, softness, and
overall acceptability. The assessment of physiochemical properties and sensuality of the sponge cake added with flaxseed powder
revealed that 10% flaxseed powder is suitable as the optimum proportion.

Keywords: flaxseed, sponge cake, quality characteristics, DPPH radical scavenging activity ,texture, sensory assessment
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Table 1. Formula for sponge cakes substituted with diffe-
rent levels of flaxseed powder

Flour weight basis (g)

Ingredients

0% 5% 10% 15% 20%
Flour 100 95 90 85 80
Flaxseed powder 0 5 10 15 20
Sugar 120 120 120 120 120
Egg 150 150 150 150 150
Salt 2 2 2 2 2
Baking powder 0.5 0.5 0.5 0.5 0.5

Control: 0%.
Flaxseed powder: 5%, 10%, 15%, 20%.
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Table 2. Chemical composition of flaxseed powder

Sample Flaxseed powder (%)
Water 8.12+0.11"
Crude protein 23.18+0.10
Fat 38.274+0.23
Ash 2.89+0.02

D Mean+S.D.

Table 3. pH values and specific gravity of sponge cake with
different addition rate of flaxseed powder

Sample (%) pH Specific gravity
5 6.77+0.01°"? 0.40£0.01°
5 6.62+0.04° 0.41+0.02°
10 6.59+0.03° 0.45+0.01°
15 6.51+0.02° 0.47+0.01°
20 6.44+0.01° 0.5120.01°
Control: 0%.

Flaxseed powder: 5%, 10%, 15%, 20%.

" Means in the column with different superscripts are significantly
different at p<0.05 as by Duncan's multiple range test.

? Mean£S.D.
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Table 4. Moisture contents of sponge cake with different

Sample (%) Moisture (%)

0 27.63+0.18°%
5 28.34+0.25°
10 31.80+0.14°
15 33.26£027°
20 33.53+0.41°

Control: 0%.

Flaxseed powder: 5%, 10%, 15%, 20%.

Y Means in the column with different superscripts are significantly
different at p<0.05 as by Duncan's multiple range test.

2 MeantS.D.

T8 gloly, FETEo] 545 4o FEju
=32 A AAZITHE A TH(Yook et al., 2000)7} 2315 AT}

©oohuby B AL SEISE SAA 24 R
= - ]

o =55 Fol FAF 71ofsk=

4. DPPH 2iCIZ &)is

ofniy F-S H7kgt ~AA|A 0] 2] DPPH |z &
AeS £33 A3+ Table 591 2t

79| 7%, DPPH &}t]Z &2715°] 12.08% #he H3A
om ojniy BrS Hrbrol e 22.34~5557%= thET

Table 5. DPPH radical scavenging activity of sponge cake
with different addition rate of flaxseed powder

ofniH FEE H7F @A Ae|Ae] F4 o Ak 24

Sample (%) DPPH (%)
0 12.08+0.21¢"?
5 22.34+0.27°
10 33.48+0.38°
15 43.51+0.55°
20 55.57+0.44°

Control: 0%.

Flaxseed powder: 5%, 10%, 15%, 20%.

Y Means in the column with different superscripts are significantly
different at p<0.05 as by Duncan's multiple range test.

2 MeantS.D.
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P eu|Al BEg H7Ee 2AA|A o] A(Lee, 2011)9}
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ofnpy] Fik-g H7kgh 2R Alo] A2] M &= Table 624
2t} ¥ X(lightness) & YEM = Lik-2 ofnb¥] 2 0% 2
7ho] 3048% 7P Bl UEb AL, ofrbHA i 20% 7t
o] 303322 71 o FA UERRoH, tixTebe oy
T 15% A7HE5E Fo 221 2ol & B Th(p<0.05). ©]
= Aol WAl E(Jeong & Shim, 2004), AN EZ(Song,
2013), ¥x 2 (An et al, 2010)S H71e ~AX AT E
9 Aol o] T Hrbgo] Sl whek Lako] HrobA
o FAA = ARt FAMSE S BAth

A2t G A A F] WS dAlst] 4% 28-S A

=
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Table 6. Hunter's value of sponge cake with different addi-
tion rate of flaxseed powder

Hunter's color value

Sample (%)

a b
0 30.48+0.00°72  0.55+0.00° —0.77+0.00°
5 30.43+0.05°  0.60+£0.02°  —0.79+0.02
10 30.434£0.04°  0.6240.05°  —0.79+0.00®
15 30.40+0.04° 0.63+0.02°  —0.79x0.01®
20 30.33+0.00° 0.66£0.00°  —0.810.00°

Control: 0%.

Flaxseed powder: 5%, 10%, 15%, 20%.

Y Means in the column with different superscripts are
significantly different at p<0.05 as by Duncan's multiple range
test.

2 MeantS.D.
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ofxltia &ef A U tH(Chabot, 1979).

ofpiy BEE 7kt AHA|A 0] 2] 7 E(hardness)=
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o] 7kt Ftelle frol A zto]l & HolA] &gkth(p<0.05).
A8l (Chewness)= o} £ 20% H7krto] 131.07=2
71 2 F YR, ok B 0% H7kro] 76.39=
7P e ghE Below, ofuly i Mol F7tgel
2} 3ol frelH o ® FI18ATtHp<0.05). Alol=] #F
AL AR} AR A3, v ¢34, £
W3 w7 el ARl whet AR, Hoke = FA
B M= ggFS WA HTKPark, Jeong, & Jang, 2009).
o)A Hsol] WrHE 0|9 ThE o] HykE A5, 25
gl 814 gapel B ApA 9] i F | 71918k Wt
F k=] Adld 8 BR8-S A tHKweon et al.,

3t

S P
2003). Egk 278 o] a3t FF FFZ Z st

=2

i

M

W= 23y Fo] SFHe] B folE 27 &
Zzte] o] &g}t A S AA Bt W= o] A stE o] A
olZ9] 7 A& Walldtrhs Eart 2 thAhn & Song,

1999; Lee & Kang, 2005).
oluld B Wrlael e Ao ae] 247 5
2 A A, obuhy B Wrheyo] F71gel weh
2L

T=(hardness), -2-%/d(Cohesiveness), 7 2Hd(Gumminess), %

o oY oX

Table 7. Textural characteristics of sponge cakes with different addition rate of flaxseed powder

Sample (%) Hardness Springiness Cohesiveness Gumminess Chewness
0 165.06+£33.47°9? 0.86+0.06 0.58+0.03° 99.3342.79° 76.39+ 8.73°
5 182.87+40.81° 0.83+0.04° 0.60+0.03° 121.6248.52° 87.80+ 2.72°
10 183.65+27.60° 0.69+0.01° 0.6020.04° 126.11£17.15° 101.30+ 8.23°
15 248.59+28.50° 0.69+0.09 0.67+0.02° 136.41+14.32° 127.45+15.90
20 276.33+17.16" 0.68+0.18" 0.7740.01° 188.52:15.94° 131.07+10.32°

Control: 0%.
Flaxseed powder: 5%, 10%, 15%, 20%.

Y Means in the column with different superscripts are significantly different at p<0.05 as by Duncan's multiple range test.

2 Mean+S.D.
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A obutA B 10% M7kt 715wt 7 =Sk whet
A otuR] TS MR AR A o)A A& Al ofnpH]
T 10%7F A ] Hlgolgta dtdn

i
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V. Q2 & 22
opntH o] thst L-8HetE ATtz ofeby EEE
AR A ] Ao 0%, 5%, 10%, 15%, 20%S H7tate] =3
A A | 2E Azt W] S d T, Nk pHet P T
DPPH &}tz &7s, A=, 227 s dAks dAlsisith

5 s
ofnpy] Fie] Ak QS FEITFS 8.12%0]1, T

AL 23.18%. A 3827%. 3] &2 2.89%% VFERSITE A
W& Qu7R3A Aol Thg SRE ] o, wEe T e
W g FAbeisi o, Aol it FRette s
& USdTh obubH R AUk mdA o] S
ke ti2Toll A 27.63%E 71 B U, ol &
T 20% H7EeE 20X A o) A7} 33.53%2 7P = R

t} opup] o] Hrtero] Fhgtel whk thE 5%, 10%,
15%, 20%°] FETFE Fo ARl Aol & Ho|x] it
ol ofupy B Pt FRIHFES TUMAA 2HE F
=4 ota, w3PA] ] BRE Fo] FAS Tloet=
Aoz AtgHh ol FiE 7Rt ~sA|A o] A W
=9 pHE 6.77~6.44%2 UENAL, ofubs] ko] 7}k
uje} §-o]2¢l 2ol Z Brk duk ~AR|Ao]=2e] A% pH
B} tha B Yehg opuly] o] A7z AR FA o]
A9 pHell F&FE VA= AL & 5 AU vi5e] v F
2 040~0512] HHE Bl o, ofnpy] Fiko] A7kl w}
2} H|Fo] feolF o Zrlete A4S Bk ughA v
o] H|FZ A 2-ste= 3lo] Hasitta AlgsdTh
DPPH 2tt|Zt 2759 73, tZToll A 12.08%51 2™,
ofuly] Buko] Myl A E 22.34~55.57%% ET-HT}
FolH oz B/ Yehdes 475 B ol ol &
T A7hEol S74g<= DPPH st Za7 5ol S71gel
upel gakstA| o] 75 S Foidd oz AvhE

Y

Table 8. Sensory quality of sponge cake with different addition rate of flaxseed powder

Sample (%) Appearance Taste Color Flavor Softness Overall acceptability
0 4.88+0.33°% 4.44+0.52° 4.66+0.20° 4.660.50° 4.22+0.44° 4.44+0.53°
5 4.8120.75° 4.54+0.52° 4.27+0.38° 5.00+£0.44° 5.0020.63" 4.63+0.50°
10 5.700.67° 5.30£0.94° 5.30£0.22° 5.80+0.63" 5.20+0.63" 5.90+0.74°
15 4.80+0.78" 3.70£0.67° 4.60+0.07° 3.90+0.99° 3.60£0.51° 4.10+0.56
20 2.50+0.52° 3.10+0.56° 3.10£0.31° 3.5040.52° 3.30£0.47° 2.5040.52°

Control: 0%.
Flaxseed powder: 5%, 10%, 15%, 20%.

Y Means in the column with different superscripts are significantly different at p<0.05 as by Duncan's multiple range test.

? Mean+S.D.
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W) oy B 0% H7hkro] 30.48% 7P WA
Ueld 3, ofuly] B2k 20% H7bte] 303302 714 o %
A vebs e, fix7oh= obnki 92 15% % 7Fﬁrﬂ«w
o)Al 20|l & Bt} 22 Z(texture property) =48 A3} 74
%= (hardness):= 165.06~276.332] %S VERA L, o]-u]-/s&] iy
A7vero] S7hE wet folder Frtetith @A
(Springiness)= A=} o] T 5% H7k el
oA zfo] & HeolA] grgkovh, opupd] Bt 10% b -
HLEWCH4%4ﬁﬂXP1 Holom, Ayl wet

2319t 334 (Cohesiveness)= o3 B3 20% 7}
o] 0.7% 7P 2 & vehlla, a7 0~15% H7kHE
e fFelAQl kel & HolA] eiskrh 7 2d(Gumminess)
obwky B 20% H7bwro] 188.52% M 2 3 B
a1, ofupy] i HrhEre] St wet el os ke
St} 84 (Chewness)yS ofvba] B2 20% H7Fe] 131.07
2 7P 2 32 vEhila, ofehy] B Hteko] Stk
el J3lgdo] felHor Frtehe AEFE Eith ot
A FEE A7 2fAA |2 WesH e o, o, A,
o, FEeE, ANkAQl 715 %0 BE oA ofnby &
w10% J7be] V3% b =9k

oldel AE Tl 17T AR T& FAEE &
H2H59] 7158 FFA1717] flalAd e obA 22 10%E
A7k 2R\ Ae| A7} A 9] vleR A gtsivta ATE

o &L~ u
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