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< ﬂaxsee & flaxseed powder >

<Fig 1> The appearances of flax flower and flaxseed
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A 2 2 AUy

1. 28R Aoz A=

AR Ao AL A FE o)A 3919 AMal oI71)o] A S HIH O 7 oH]
AHE 3 5 4 9 Beksto] FEHoR vdH] <Table 1>} #o] A7-&

WA (K5SS, Kitchen aid Co. Ltd., USA)E ©]-&3Fo] A z3}3it.
EE ARs U dFer uAHstal ofvpH £ S HUlekA B2 2
A A o] AE thxw-(Control) &= Ao, A2 7 100gol dist
o] otulX| &' (Flaxseed powder)& 7t 5%, 10%, 15%, 20% ©.= WA
7}t AT

GS wg Bl Y the]d 104 3023 FolE ¥ AEI Aus W
told 6014 6%F 1A 3 v thold 2% 7 9%

7HEot ofmbA e, Hlo| A9 E Qi FHCR 203 I 5 7o
=S A7 18cme FHIE 9d el FAAE 23 350g¥ Wi A&
180°C, of+& 160C = v od¥ 2+ (Dae—Young, NMachinery Co.,
Korea)oll Al 25&%F 7% § A2oA 1AIZF Wl & AP ARSI

71) oA, AAE, S, wAE. (2001). 74, 30(1), pp.48~55.
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<Table 1> Formula for sponge cakes substituted with different levels of

Flaxseed Powder

Flour weight basis(g)

Ingredients

0% 5%  10% 15% 20%

Flour(g) 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%

_17_



Weighing ingredients

l
Sugar, egg, salt
l
Mixing( 30 sec at speed 1 and 6 min at speed 6)
l
Mixing (2 min at speed 4 )
l
Adding flour, flaxseed powder, B.P
l
Gently mix
l
Panning (350g)
!
Oven baking for 25 min, 180C/160C
l

Cooling 1 hour at room temperature

<Fig.2> Diagram for making sponge cake containing flaxseed powder
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SRR, 2R 2AW, HEE AOACT) Wl o8 77t 33 W
Ao FRYTE AL 2 3L1D-240, Japan)§ 3534

3. & 54
ofpby EEg H7E A Al FE FAHL AN FEFH7]
(FD-240, Japan)& AH&3te] A= 1 go = 33 W ST

4. 9t=9] pH 53
olupa S 713k Wk=so] pHE AACC WP (2-52)73) 02 Hk=: 15 go
ST 100 mLE Yol &

meter®= 33] wHE =435}

72) AOAC. (1995). Official Methods of analysis. 16th ed. Association of official analytical chemists.
Washington. D.C.p.20

73) AACC. (2000). Approved methods of the AACC. MN, USA. The American Association of
Cereal Chemists.

_19_



opuly] S H7Eek AE A Alo] H ] HE=5o] H]FS AACC W (10—15)74)
| Eol thah vk=o] v = A

C : Weight of cup
B © Weight of batter
W : Weight of water

assay% /\]—%—’5‘]—01 %Zo'é‘]—giq- é /\]:‘%1_ 100 LLLOﬂ 0.1 mM DPPH %‘Q—H 2
mLE F7Fste] 41 5 307E Aol wbgAIZL - 517 nmell A FFEE
S48ttt @4kste 2 gk d DPPH ehv]Z=2 e ar ths-o] 2ol o3

A4S 2™, Butylated hydroxytoluene(BHT)E AN ZT= A3
T}.75)

DPPH &tt]zt (PxF9 FFE- A8Y F3%) %100
2% (%) fxz o FF=

74) AACC. (2000). Approved methods of the AACC. MN, USA. The American Association of

Cereal Chemists.

75) Mo EK, Kim SM, Yang SA, Oh CJ, Sung CK. (2011). Assessment of antioxidant capacity of
sedum(Sedum sarmentosum) as a valuable natural antioxidant source. Food Science and
Biotechnology 20(4):1061—-1067.
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7. =3

opmtx LHe] HIFRS delste] Az 2HAA ] MEE crumbs
5.0%5.0%2.0 ei® A2 % M2A (CR—-200, Minolta, USA) S A}-&-3F3i T},
=4 &5 Hunter?] ME=(LEh), AME(agh), A= (b3hH)<= 33] ¥ =
Astgth, Tewmyte] HAXE [= 98.46, 2 = —0.23, 183 b = 1.020|
T},

8. Texture &7
ofuix] i H7tFS dEste] AAXAo] A9 Texture= Texture
analyser(model TA—XT plus Stable Micro System, England) & A}-&
sto] 33 WkE =A 519}
s 4X4X3 a2 A3 A2 & S48k
< X (hardness), -sF#4(Cohesivness), E=7
(springiness), 23 (chewiness), 24 (gumminess)o|y, 54 X4
Pre—test speed 5.0 mm/s, Test speed 5.5 mm/s. Post—test speed 5.0
mm/s, Distance 30%, Trigger type Auto—10 g, Data acquisition rate 400

pps¢} 2T}

9. #THA
AR Aol FRE e AF S 1598 S e Ao A
o] BAg HAuF ¥ AeAAE Al

A STk H7F g5 Aolae] o
(appearance), %(taste), M(color), FES(softness), 3F(flavor), A A 7]&

% (overall acceptability)® 74 HxWH o=z #7349t}

BE 49e 38 o) MBAow Sgse] Pt + %
o S %E #2 SPSS 14.0 program®. 2 ¥ T FHAZ ol [F9 5
T

5% A Duncan's multiple range testS 2 A|&}9it},
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A4 AgEas 4 23
A 1A oy FE9 o]3sty EA
1. YR &
ofuby| kel ARt <Tabel 2>¢F 2t Al5Ql opups] o] it
8.12%°]™ vl d 23.18%. A"} 38.27%. 3] 2.89% = UElWTH E3

s Ao Share olnld FEEe] aks w3 U xeHetA

A 39.25%, @A 22.12%= YERY

<Table 2> Chemical composition of Flaxseed Powder

Sample Flaxseed Powder
Water(%) 8.12+£0.11V
Crude protein(%) 23.18%+0.10
Fat(%) 38.27%0.23
Ash(%) 2.89%0.02
1) Mean+SD

76) 929, (2002). A= p.19.
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2. FEIF

[~
ne e

ofupa] S 7 2@ A Ao] A9 FEFFE <Table 3> &t
AA o] A FRFHFS 2T 27.63%= 7HF SA YEFRAL, olnby &
5% H7Foll A 28.34% % frel# Abel7h glolom, ofua £ 10%, 15%,
20%= 7tk H7hl ) A47 2 31.80%, 33.26%, 33.53% % 10%,
15%, 20% 7kt Zholl= oA ]1 Abol 7k gll o), opwiA o] H7heF
S SEFE A7k FEEFe] A Yesth dAd ez & o ojvk
el MUl Srbeke] wEl FR RS oM oR s AvE B

(p<0.05).

32
iy

77) Yook HS, Kim YH, Ahn HJ, Kim DH, Kim JO, Byun MW.(2000). Reological properties of
whear fpour and qualities ofbread prepared with dietary fiber purified from
Ascidiam(Halocynthia roretzi) tunic. Korean J Food Sci Technol. 32. pp.387~395.

78) AEE. (2012). Svls FAS HUKsE WA ~fA]FA o] 9] FAEA, d=dista gk AAlst
=1, p.20.

79) A¥Y, AL, AES, (2003). A=, 32(8), pp.1278—1284.
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<Table 3> Moisture contents of Sponge cake with different

Sample Moisture(%)
0 % 27.63+0.18"1%
5 % 28.3440.25"
10 % 31.80£0.14%
15 % 33.26+0.27°
20 % 33.53£0.41°

Control: 0%
Flaxseed powder: 5%, 10%, 15%, 20%
1) Means in the column with different superscripts are significantly different at p<0.05 as

by Duncan's multiple range test.

2) Mean£SD

ofuly B8 H7bsk AH XA o] W] pHe H|EE <Table 4> 9

AolA Wk=o] pHE Alo|a 9 B3, 273 BA7F 980 Aol =
AT FFS nRvfardl) By o] ). o] pHE &HFA w9 My 2

Q

ofuby EHS HIMeE ~H|A A o] WHHpHE WlET7F 6.77£0.01 o=
7V s okar obubn B 59 H I 6.6240.04, 10% H7- 6.5940.03, 15%
H7RE 6.5140.02, 20% 7kt 6.44%0.01% ofuby] L] H7kke] S7iglel
upel Aleo]ae] pHe FoH o2 Hadtes 235 BATH(p<0.05).

80) Ash DJ, Colmey JC. (1973). The role of pH in cake baking. The Bakers Digest, 47(2):36—42.
81) o1l o193, A%, (2002). WAL A} ko] A F= Ho)e] Bl A A e
21 E 28] 748k3] %] | 18(1). pp.30—33.
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Song¥} Park(2000)82)2 Z=#AX|A|o] A ¥F=+9] pHi= 7.3~7.60]0]oFrt
EAS & A4 g vk Bkar, 28x]A o] A ¥ pHYF L2 H ¢

P~
T AN

o= dolwds AU KEAIolA e FHASAHI M2 B
o

2@ A7 o] A0 FHEASINME Al &

Hl g2 dlZ2=77F 04002 71 WA Yelst o, 5% H7kre] 0.41, 10%
A7ME 0.45, 15% H7FE 0.47, 20% 7] 0.51 =22 YElST A&
kel 7194 91(p<0.05) 2ol & HEFH AL, opmpd] o] HItEo| SIS TE
ZHA| A 0] 9] BT o] FTFete AFE HAH. o= LAX Aol Z 9 Hh=o
A ofatA] O] Eﬂiﬂ%é@] AME S SIS S H7Y vSo] 794

o F7kshe] B3l 2z

N

o5l 37} 2o}
=, Bk59] vl Fo] Y
] 99 7o) AALG8D

d AERZ Aol W 725 A5

82) Song. JC, Park HJ. (2000). Physical, Functional, Textural and Rheological Properties of Foods.
3ed. Ulsan, Korea. pp.47—51.

83) Oldham AM, Mccomber DR, Cox DF (2000). Effect of cream of tartar level and egg white
temperature on angel food cake quality. Family and Consumer Sciences Research Jour—nal
29:111—-124.

84) 9%, (2013). AA=. 28(6), pp.651—656.

85) zolg}h (2009). AA =T p.20.

86) Baik OD, Marcote M, Castaigne F. (2000). Cake baking in tunnel type multi—zone industrial
ovens Part II. Evaluaation of quality parameters. Food Res Int1 33(7):599—607.

87) THE, a4, olAR, A (2011). THFE Aol . HjAXE=
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88) AdA. (2009). 7|54 A=RES

pp.24—28.
89) Yi SY, Kim CS, Song YS, Park JH. (2001). Studies the quality characteristics of sponge cakes

with addition of yam powders. J. Korean Soc. Food Sci. Nutr. 30(1).pp.48—55.
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<Table 4> pH values and Specific gravity of sponge cake with different

addition rate of Flaxseed Powder

Sample pH Specific gravity
0 % 6.77+0.012D% 0.40£0.01°
5 % 6.62%0.04° 0.4140.02?
10 % 6.59+0.03" 0.45+0.01°
15 % 6.5140.02° 0.4740.01°
20 % 6.4440.01¢ 0.5140.01°

Control: 0%
Flaxseed powder: 5%, 10%, 15%, 20%
1) Means in the column with different superscripts are significantly different at

p<0.05 as by Duncan's multiple range test.
2) Mean+SD

_27_



4. DPPH &HHZ &A%

ofuly] S HUbek 2~ A Ao]lA9] DPPH &z 2AS S4S 27
<Table 5>¢} #t}.

z=7-2] 45 DPPH &}tz 2750l 12.08% 1om ofwpy S 7}
oAM= 22.34~55.57%% E2FHT} Fo4 o2 =4 YElSth(p<0.05).
Quzt FEE] A A onx} BS 7R 2R Ao 939k H x| 7}
At H7Ee 2 2f\ XA o] 9D A A FFARE T H IVl St E
AT e FojH oz Zrted wet HA73Ae] ds =450

A
Zelgt Atz 2750 Jelaths AT Ansh et B ATel f4)

obvbr) Bk 17hepo] FrH4% DPP

H 2}
AEA 8] 75 dE FoE Ao R dvkE

93) od=. (2011). QuAF FEE-9] AT} Qnx} Bk Hylet AEA] Alo|A9] FAEA. +FH
gt e AAFER9 =T, pp.8—21.

94) 7. (2014). A7N=, pp.26—45.

95) kim YS. Lee SJ. Hwang JW. Kim EH. Park PJ. Jeon BT. (2011). Antioxidant Activity and
Protective Effects of Extracts from Helianthus tuberosus L. Leaves on t—BHP Induced Oxidative
Stress in Chang Cells. J Korean Soc Food Sci Nutr, 40(11),1525—1531.
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<Table 5> DPPH radical scavenging activity of sponge cake with different

addition rate of Flaxseed Powder

Sample DPPH (%)
0 % 12.08+0.21°V%
5 % 22.34+0.27
10 % 33.48%0.38°
15 % 43.5140.55"
20 % 55.57£0.44°
Control: 0%

Flaxseed powder: 5%, 10%, 15%, 20%
1) Means in the column with different superscripts are significantly different at
p<0.05 as by Duncan's multiple range test.

2) Mean+SD

5. A%

otuly] S H7EgE AHEAA 0| MEE <Table 6>3 Zrh HE
(lightness) & WEM= L #b2 ofnpa] % 0% FH7krro] 30.48% 71 WA
eIl obuby] £ 20% M 7kte] 30.332.2 7HE o F Al YERsE e o
ZT ok o B 15% H7bEFH Fol A<l 2ol & B tH(p<0.05). ©
= AlEe] WA 296 A9l B9 Fx B8 S HIEsE A XA o] Fof
1

w7k ko) Arheol S7bgl whak L ghol vhobdl olF 914 Azt

96) 434, A7 (2004). AlEo] WA FEE H7et ~HA Ao A9 FHAEA. a2 Fd st
3|A); |, 33(4), pp.716—-722.

97) 43%. (2013). AA =, 28(6), pp.651—656.

98) ¢ta 7], TFF, o]2F. (2010). A= 25(1):47-53.
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el ot 4 e SAdE AolaY MEd JE&FS vA= T AA=E

el A A9

A A (redness)= YEFW= a g6 A5 ol £ 20% H 7ol 0.66 0=

7HE 2 ks BQlaL, F7FeRo] Frhstel whet iR T oA o2 g gho

S7Veke A3 e THp<0.05). o= 7Sl 2 7t vlEel wE 22X
|

Alo]Ze] FAEAZ00, wdx IS HUtgh ~H|X| Al o] A9 FA S0

gh

o

-

K

T/t a ghol = vEbE Tt AL B gk Ag-A vke) fApe
A (yellowness) = YWEFW= b g2 thx77F -0.77 o= 7P 54 YE
WAl ofmbHA 2 20% F7kE o] tixTtel §oF Sl AolE KT
(p<0.05). o= iAol £ES e 2H\AAo] A FHEA102), &l
= HA7RRE A Aol Ao F4 Y atal B0 TRl St d =
i sHAl S7tekE dEe WEbRthal Bash A A el fARE FES B
SACh wEbA ofmpa] Zk ApA| o] Aa} ofpwH] B HUbE Nb=e] VT =
Al Hal 2f A A o] 7] F-u]7}

whet Aol ArkA o o FYA|= Aol U= ALm ALREH

99) Raidle MA, Klein BP. (1983). Effect of soy or field pea flour substitution on physical and
sensory characteristics of chemically leavened quick breads. Cereal Chem. 60:367—370.

100) H4&, 239, wiE3. (2007). A7M=% 13(4), pp.269—278.

101) Zole}, A, (2013). A=, 23(1), 107118,

102) oJAlE, 2274, HAVS, oldse. (2007). mjAo] S H7beh ~EA] Alo]Ae] #AEA. =2
Fxg 383« | 23(1), pp.83—89.

103) oJA2, o]%. (2013). HAl=E, 45(1), pp.53—58.

_30_



<Table 6> Hunter's value of sponge cake with different addition rate of

Flaxseed Powder

Hunter's color value

Sample L a b
0 % 30.48+0.00*"%  0.554+0.00° —0.77%0.00
5 % 30.43+0.05®  0.60+0.02° —0.7940.02%
10 % 30.43+0.04®  0.6240.05° —0.79+0.00%
15 % 30.404+0.04>  0.63+0.02° —0.79%0.01%
20 % 30.334£0.00°  0.66+0.00° —0.81+0.00"
Control: 0%

Flaxseed powder: 5%, 10%, 15%, 20%
1) Means in the column with different superscripts are significantly different at

p<0.05 as by Duncan's multiple range test.

2) Mean+SD
6. 257

7kt A9 B oH(p<0.05).

A e A7MR KA A o] A5 Tl SUFE S A Aol A

104) Chabot JE. (1979). Preparation of food science sample for SEM. Scanning Electron
Microscopy, 3(3). pp.279—286.
105) A9W, AAS AE (2003). A=, 32(8). pp.1278—1284.
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o Awst AT AT Ak JE B ATk A A% ull
ok, whebA] ofrby R 3 + A 2RAA oA WEe) HF e Fohsa %
DEA £P7] o] Bud 2AAelst wEelH o ArHh

A1
Holx| gkgtor} ofmpy] Bt 109 Hr7bd HEHE txdy F9%9
zpol 5 W ow HIbwkel| whet sk AaE B AltH(p<0.05). o] &3
A Aol A106) 0] AQl g H7b Al F7bRFo] Skl whel ©E o] £ A

]
LEbY B Aok Aol zh ddE

o]

il

234 (Cohesiveness) ofupH| 2 20% H7lto] 0.77% 74 2 #2 4

ERlar ofmpy Bk 0% H7bto] 0.580. % 7P W fS Blon 2T
15% A7k 7holls oA el 2ol & Ho|A| @gtor} 20% H7tS thxT
oF o4 AFolE HATH(p<0.05). o] iAol BS H7hek A A o
107 4 wj o] it HIteFo] Skl Mt Aol SUksthE AT
237F bt B Aok AR B3-S Bl

424 (Gumminess)< oA B2 20% H7frto
Rom, ofuy ik Hrrgo]l Srhgtel whel AR S oA o2 Frtst
ATH(pP<0.05). oFkA = 5~15%2] H7kt gholl= 7o %<l X}o] & HolA]
B UTHp<0.05). o= TH7HF H7H7F A7 2 X 7o) Z108)0| A T
7HE H7beRo] S7Fgel whEl A o] FoH o w Skt A A
7F ety B Aol AR S Bl

HI

X =
oo
oo
(@)
(\)
fr
N
N
o
riu
=
o

23173 (Chewness) ofkA &2 20% H7kto] 131.07= 7P & @<= o
bl ar, ol Bk 0% H7bro] 76.390 2 7 e kS Bl om o
A EE HTbFo] SR wet Aol Fo Ao ® FTFe A tH(p<0.05).

106) 49934 (2013). AA=%, 28(6), pp.651—656.
107) o)AE, #24, A, oloﬂ—e (2007). AA =% 23(1), pp.83—89.
108) A4, (2010). AA=%, pp.59—61.
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BN
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NS
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% (hardness), —o*xd*é (Cohesiveness),
424 (Gumminess), % 34 (Chewness)> 24 0.2 F7letqlon, g4
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<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°Y 0.86+0.06*°  0.58+0.03"  99.33+2.79°  76.39%8.73°
5%  182.87+40.81" 0.83%0.04"  0.60£0.03" 121.62+8.52" 87.80+2.72°
10 %  183.65+27.60° 0.69+0.01°  0.60£0.04> 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" 0.77£0.01* 188.52+15.94* 131.07£10.32°

Control: 0%
Flaxseed powder: 5%, 10%, 15%, 20%
1) Means in the column with different superscripts are significantly different at

p<0.05 as by Duncan's multiple range test.
2) Mean£SD
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<Table 8> Sensory quality of Sponge cake with different addition rate of

Flaxseed Powder

Overall

Sample Appearance Taste Color Flavor Softness .
acceptability
0 % 4.88+0.33°Y% 4.4440.52" 4.66£0.20° 4.66+0.50° 4.22+0.44° 4.4440.53"
5%  4.81+0.75" 4.5440.52" 4.2740.38" 5.00+0.44° 5.00+0.63* 4.6340.50°
10 %  5.70£0.67* 5.3040.94% 5.30+0.22* 5.80+0.63* 5.204+0.63* 5.90+0.74%
15 %  4.80£0.78" 3.70+0.67° 4.60+0.07" 3.90£0.99° 3.604+0.51° 4.10+0.56"
20 %  2.50£0.52° 3.10+0.56° 3.10£0.31° 3.50£0.52° 3.30+0.47° 2.5040.52¢

Control: 0%

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

1) Means in the column with different superscripts

p<0.05 as by Duncan's multiple range test.

2) Mean£SD
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ABSTRACT

Quality Characteristics of Sponge Cake Added with Flaxseed

Powder

Lee, So—Yeon

Major in Food Service Management

Dept. of Hotel, Tourism and Restaurant
Management

Graduate School of Business Administration

Hansung University

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

_48_



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, whil 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.

key words : flaxseed, sponge cake, Quality Characteristics, texture,

sensory assessment
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