creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

2010 4

ERINL N S N
B AL
VN

N

o



ﬁﬁj: {—L Aty
fa 8 Haz I

<9t 7 H77E 27HF SPONGE CAKES]
E x] o] ] H) x| = o ek

1 O

Quality Characteristics of rice flour Sponge Cakes Containing

Various Levels of Pumpkin Powder

2009 % 12 H H

TN B SR N T
o PO MU R
CAN R S

2

o



ﬁﬁ j: {—L Aty
fa 8 Haz I

o Bt 7HE A7 27HF SPONGE CAKES]
EXo| x| et

1 O

Quality Characteristics of rice flour Sponge Cakes Containing

Various Levels of Pumpkin Powder

N

9 e FSE FHLEML Yo BT

2009 12 A H

RN 2 i Y N 3T



G AR

Eh

Eh

mt

XA

il

mt

XA

il

R TR

2009 12 H

=7
7Y

HE

H

Sl
=

El

El

El



}\-] PP P 1
.E_sdj—]_% .................................................................................................. 4
. SPONGE CaKED] A wrrrrererrrrersssessssssmssss 4
0. BETFELO] EA] crrvvisineiiis i 7
3 f’:li}-g R PPN 11
p K L OO 15
AT wovsseeeessses s 15
2. Ho}-lﬂ];]] .................................................................................................................. 15
1) QHFATEL BLAT oot 15
9) B5H 7122 H7bet R7FR0] 0] BBHE BA] s 15
(1) AJELO] Z2E BFEE coreevesneiesinsissensiss s sssss st 15
(2) Water retention capacity(WRC), alkaline water retention capacity(AWRC) 15
(3) FVATF covveeeirenminmiiit s s 16
(4) PIShENKE VAILE «+wrvsrressrerssremseesssessssesssssssssesisse s sessss s 17
(5) AJELO] PH rrreeeeessssssseressssssssss s ssss s et 17
(6) NIlXOgraph ___/H .......................................................................................... 17
(7) BB} EA] woveersssssssissessssssss s 19
3) Sponge caked] AIZ B EA s 19
(1) Sponge cakeﬂ A T eeessssesssssss s 19
(2) HFZEO] H]ZE Z27] wovrmervmssnsssssonsssssss s s s 21
(3) F|O1ZLE] A, BT B ] ZA oo o1
() AZEQ] PH rrreeeeessssssseeresssssss s ess s 21
(5) Ale]=Z<] volume index, symmetry index, uniformity index 7 -weeeeeeees 21
(6) Ao] L] MIE} BIAZ] 2R crrietiiii 21
(7) FIOTTLE] FHETIAL wrvvesvessssssssssnssssssssssssssss s 2



V. AT} B TLF coorerrsseemssssssssessss s sssssssssssssssssssesssssssssssessssssssssseses %
L QHFATEL oot %
1) B72 GHE 7H20] QJHPAIEL e %
9. ThEHl 71 W7he ATLE0] O] BFEHA A e ]
1) A& % 3=2F Water retention capacity(WRC)9} Alkaline water retention
CAPACILY (ATWRC) +reveeeeesssssssssssssssesesssssssssssssssss s 2
9) AJ&2] pH, sedimentation value, Pelshenke valtie «-reeeeresssssssssssasseee 30
3) AJFEO] FIE errererer 33
) HFEZE EA] oo 29
5) Mixograph S48} 0]Z8F8 EAZEE] AT wrovverssrssmesessinnsnnnesssssssss i
3, Sponge Cake®] EA EAJ e 46
1) 958 7122 4748 Sponge cake®] EA EA ceeeniniins 46
0) HEZO] DIL B H|ZE soressesssssmssssssssessssssssssssssssssssss s ssssssssssssssss s s 49
3) Volume, symmetry and uniformity index - weeseseeseesssmesssssnnsssssssceee 51
4) 2~E2) Fo|Ae] EAENT 0|1 EATFY] ATITHA| crrveeeserersenisneninns 54
SEETISTS! crumbe] Aler S B L e 5%
6) EIZS] EA] coorvrvsssnisssssennssssses s 59
7) 22EA Aol Aot Aol FH Y WA= 8% S| A - 6l
8) ©JTHO] THEA EA] trvvvvmrnrisiesnsisesssiss s 63
) UJE0] FHEA EA] covvvvrnnsisnsssssesssssss s 65
10)A A7) 7F F20] T BS} coovevrerenee s 68
V. Z B ittt e st s s 76



5
nR

!

81

10
alg

87

10
alg

88



<Table 1> Formula and ingredient specifications of sponge cake «««+--«ssseeereveess 20
<Table 2> Texture analyzer set up condition used for sponge cake texture
ITICASUFEINENIL ++++eswsreseeresessssessesrsnmsrasssnsasin s s ssss s ssssses s sneeeas 23

<Table 3> Chemical composition of rice and PUMPKID - wseesseeesermeseesennece 27
<Table 4> Changes in moisture content, water retention capacity(WRC), and
alkaline water retention capacity(AWRC) of rice and pumpkin flour

BIEIS w++ereeeereseeressssessasessesstss st 20

<Table 5> Changes in pH, sedimentation, and Pelshenke values of rice and
PUMPKIN FIOUE DIENAS -+++veeseeeesseeesssesssmeensssenssssisisses s 31

<Table 6> Correlation coefficients among water retention capacity(WRC), alkaline
retention  capacity(AWRC),  sedimentation(Sed.)  value,  and
Pelshenke(PK) value of rice and pumpkin flour blends :-««:«eeseeee 32

<Table 7> Changes in Rapid Visco Analyser pasting properties of rice and
DUMPKIN FIOUE DIENAS +++++evsseeessseressesmssesissnenessseisse s U

<Table 8> Correlation coefficients among water retention capacity(WRC), alkaline
water  retention  capacity(AWRC),  sedimentation(Sed.)  value,
Pelshenke(PK) value, and Rapid Visco Analyser(RVA) characteristics

of rice and pumpkin flour blends - seeesseeesseeessmsrsieriinsininniens 33

<Table 9> Changes in Mixograph characteristics of rice and pumpkin flour
BIEIAS w+ereeereereserenessmsessesssse st 40

<Table 10> Correlation coefficients between Mixograph -characteristics and
quality parameters of rice and pumpkin flour blends =-««++seeee= 45

<Table 11> Changes in volume, weight and specific loaf volume of sponge cake
prepared from rice and pumpkin flour blends - s-s-wseeveseeesseeeens 47

<Table 12> Changes in specific gravity and pH of betters sponge cake prepared
from rice and pumpkin flour Blends - wssseeeesseeeesseseessnsreisnsneees 50

<Table 13> Volume, symmetry and uniformity index of sponge cakes prepared

_|\/_



<Table

<Table

<Table

<Table

<Table

<Table

<Table

<Table

<Table

<Table

<Table

<Table

<Table

14>

15>

16>

17>

18>

19>

20>

21>

22>

23>

24>

20>

26>

fr()m rice and pumpkll’l ﬂOUr blel’ldS ................................................ 53
Correlation coefficients among specific gravity of batter, sponge cake

characteristics and quality parameters of rice and pumpkin flour

Changes in crust color of sponge cakes prepared from rice and
pumpkin ﬂ()ur blendS ........................................................................ 57
Changes in crumb color of sponge cakes prepared from rice and
pumpkin ﬂ()ur blendS ........................................................................ 58
Texture profile analysis parameters of sponge cakes prepared from
rice and pumpkll’l ﬂ()ur blendS ......................................................... 60
Correlation coefficients between hardness of textural properties and
quality parameter of rice and pumpkin flour blends ««+--seeeeeseeeees 62
External sensory characteristics of sponge cakes prepared from rice
and pumpkin ﬂour blendS ................................................................. 64
Internal sensory characteristics of sponge cakes prepared from rice
and pumpkin ﬂour blendS ................................................................. 67
Changes in hardness of sponge cake prepared from rice and
pumpkin flour blends during storage period s esesseseseseesesees 70
Changes in chewiness of sponge cake prepared from rice and
pumpkin ﬂOUr blendS during Storage peri()d .................................. ’71
Changes in cohesiveness of sponge cake prepared from rice and
pumpkin ﬂOUr blendS during Storage peri()d ................................... ’72
Changes in gumminess of sponge cake prepared from rice and
pumpkin ﬂ()ur blendS durmg Storage peIlOd .................................. ’73
Changes in springness of sponge cake prepared from rice and
pumpkin ﬂ()ur blendS durmg Storage peIlOd .................................. ’74
Changes in moisture content of sponge cake prepared from rice and

pumpkln ﬂOUr blendS duﬂng Storage perl()d .................................... ’75



<Fig.
<Fig.

<Fig.

<Fig.

<Fig.

<Fig.

<Fig.

<Fig.

<Fig.
<Fig.

1" 5 A

1> MiXOgraph Of typlcal SOft Wheat ﬂour ...................................... 18
2> Measurement of volume, symmetry and uniformity index on
sponge Cake .......................................................................................... 24
3> Sample sheet for sensory evaluation of sponge cake quality
CharaCteriStiCS .................................................................................. 25

4> Rapid Visco Analyser pasting patterns of rice and pumpkin
ﬂour blends‘ ....................................................................................... 35

5> Rapid Visco Analyser pasting patterns of rice and pumpkin
ﬂour blends ........................................................................................ 36

6> Rapid Visco Analyser pasting patterns of rice and pumpkin
ﬂour blends ........................................................................................ 37

7> Mixograph patterns of rice and pumpkin flour blends <« 41
8> Mixograph patterns of rice and pumpkin flour blends <« 42
9> Mixograph patterns of rice and pumpkin flour blends <« 43
10> Vertical sections of sponge cake prepared from rice and

pumpkin ﬂour blends ....................................................................... 48

_\/l_



L
T =
T aHlZt AR FrhEe Am gl sbedl, 4E AAWe] St AL
=1 k
<

How & o7k Ha Stk o]d 2

AEs Ffreta de 17 71ed AFeR A e v
7 S7HE A AL, Al Aol = Anjbe] ME Al Tl Akl
S3t7] 98 FEAA A ol TlsARl a2t VdEHE oY 7A F
ANHE H7Fe AFEALo] @ H 1 Jon o]o AESES A e A

A AFAAL] A A Gio] Mgl

C 1000974)& o Awys Mg

dglon FAo] ofl JEAEoL WA w7 A, Awe] w3

I ata gk AuE GAE AP ZokA

2 #uA Fe @ deit 2 £359 A, A
.

W 73 AR T F LA HAWS 59| o LnjApe HgFS
O~

ge wolsy) sistel ol &, &9, %A, B9, 5w, 4% 22 Fol Wty
oAz gtks AL A, Aol B ApEol AR AgHE 7} =y

D ovgg, TaEe FAE ol&# Aolast T FA B AT, , ZRuish AIthed AASeEE,
06, pp. 1~3
291

2) =35 l Fr|zpeto] o] 23} AAl, , WMAZETAL 2005, pp. 10~13
3) AAxh WM Auat o2, | wWAZTEA} 2005, pp. 17~19

4) Kwon MY, Sung HJ, Immurnty function modulate of complement activity polysaccharide” , Korea ] Soc
Food Sci Technol, 1997, 30(1) : 30~43

5) A7E 9 22, RY FTL G ARG dolo] Aolag FA B4,
, 2008, p.p.531~538

[ SolAlo A &stg] 4, | 18(4)

’

_1_



SENEEY

}

°
pul

7kl 9

3|

S
=t

!
} A9, IM.F(inter-mediate moisture food)’d #| 3 7}t

o

|

z

]

O
R

€

%

™
m-

it

i

g

)
o

A Aol A=

A

B
<

LR RTINS X

A ol

Ao

5

o

3

A

=, o7l &
of glo} 4917} 84% =

]

A

gt ol 5= dHA AUtk

o= o 71X

]

of LA HRE AFoE Wol o] &

A

]

o
™

=
<

1880 i o]

[e]
A

-

1

ne
L

g2t
=

1

o

3

sho et
SRR
EREEEREEE

7}&
)

3

el & A

3|

%
=

Jheho ey Aol el

Yol £k
Q1 Fhzdet A

[$)

N

to

T2 E] o] =

=
o

’

714k

D 13~17

o) Bk, AEFET) A 2003, 36(4)

il

o
o

A=, A

6) BA=, o,

ap
H

o

_?4

1

L, wEeta A4

1, 1992, pp. 272~413

HIEA

LA E EAEI
53}y, 9, 1993, p. 162

32 1 62~66

2001, pp. 1~-2
8) 27 A3 AA,

2002



B oeRo e #rkE ~fAAA Az A BEy Lo FRE LR =
Mg olgdle] Aolze AL wAsI, FH Au7t ET 9l A9 &
A wEure] A5AS ol &d J5a AAE ~HA A2

| ek 2SS 09, 5%, 10%,
15%, 209%, 25% @7}6}04 Xﬂi?‘?} 5 om7be] olshsld B4 AW A7

ojze] olsEA 54 2 B5A 4L AWung P

R
i
T ol
Ac)
)

71 EAT, , FAFNEA TS A, 1990, pp. 1077~0156

H
&
£
'
Sl
o,
w
o
-
foi
=
lo,
o,
oo
N

_3_



A1) Y EAQ AEF(foam type)AES ~HA A

=
ojat oA ZARE e HE AFo =7 AL W)

S
o
ox
oX.
)
x
e
X
=1
ftlo
iy
N
-
N
R
2
ox
)
|o
fru
i

(batter stage

)
o
@ & lojokalu 19 o] & flakel WEY) HEE ok AL fstim

Aol AgHE FARE WAT, AW, Y, 27 44703
Cvhdeb, dol g E ol AgH 7R
J

)
T
e L7FF 100%0 disl Ae 166%, Al 166%, v

13) A9, T3 EE Z7HRE A7k axAAelae] $4 54, A osta tished AApskel=E, 2002, pp.

14) 7#3], "WPIE o|&% 7|54 2uAA|AY Ax D FH 5Ad w3 A, , ARG sta upalet
$=3, 2006, p. 1~7

15) Bennion EB, Bamford GST, “The technology og cake ,aking” , 6th ed. Blacler Academic & Professional.
London., 199

16) Miller RA, Hoseney RC, “The role of xanthan gum in white layer cakes” , Cereal Chem, 1993, 70 ,
P.po85-588

17) @A 5 7|48k, T2, | AFAHT8HF), 1994, pp. 9~62

18) Pierce MM, Walker CE, “Addition of sucrose fatty acid ester emulsifiers to sponge cakes” , Cereal
Chem, 64(41), 1987, p.p 222

™

_4_



M

cEEEe ARt wed 7

o] J&=d.1l9 g WS AT 255 38~43C= TH

)

ZF

1 2}
stel e ¥

e

w
I
ofy

el
ol
1_7I

el

ol

A

B
<

s3t=

et A2

=
=

e

o

—
fite)

o

el

Uz

0

ot

w-

=

1]

°

5

=]

718l <]

=

[e}

b Y% WA 4

<

L AR

golth2h theFe] sucrose
Al dohA =W Aol F37p Hojx|A FHr}h.22)

315 7] Aol Alol= W2 air cell?]

A

1

ZS_|

FuoAEEE g
ola9] Fx7} 1

—

0
%

Nfo
|
N
el
1o°

3

I

Nt

<

ol
Plo

N

A4 ws

E

=

]

1

(e}
2 AlolzLe] Bz

]

Rz
—=l

3}, 1994, pp. 9~62
“Function of the starch granule in the formation of layer cake

, ASBE Conference. London. UK., 1957

=]
U

e}

’

F, 1992, pp. 270~413

51T} 23)

Alell A A
EER
EERES
AT e LY nYE ASH A 2

k)

H
“Egg from in sponge cake”

Fr(foam type) Aol =A o]
e,

H A=
, Cereal Chem., 1968, 45, p.p329

<)

=

P AT ALA

-
3

)

1 7]
&4,

20) A3}
21) o173 eH,

=71 4

T, 13(1) , 2007 , p.p.39-44
22) Haward NB, Hughes DH, Strobe RGK,

structure”
23) Taylor WF,

o

&
19) &%

S
&



1-1. 28 A A2 AT FF

FA7A APE m|A Aol APFATE Aurd =3 2o g
A=ite BH, 249 34 stz gi(mA, F34, A4S o] g3 A9
Alolae] F4 54, AP Al ATETS HIUMS 2fAAlAe F
A5, AW HeF ¢S HUM 2#AACl=Ze FE 540 BT
AT, 31208 eHETS HIUERE A Aolae F4E 54, HWe
=@ A7kl wE Aelae] FE 54, A2 ofdre s I Az
Aol A7bFof ~AAA A FA A= T, 30 WPIE o] &
g 7 A A0l R FE 540 By A, @8] AVEEE A}
€3 A Aol Ao 54, e AdeE FAFEE Hobl e &
HAAAolZ ¢4 sty 54W3}, oo J|EAL HI7F AHA| A0

o] olstetd Bl HeA S A= G, AW Aol Bl At

[€) [e]
A 2dA Aol Az, AP FALLS H7HSE Sponge cake

=
4 54, AW P E EAFE A7bE ~uAA0)2) FA 54

o Lk 1y
— od e

)
2

ol
o

20 AokE, T3 el S, A4

il
e
ofo
_<|>L

>.
1=
B
)
o
i
lo
=l
)
A
o,
)
2
=
1%
£l
£
>
1%
fo
rr

%) WAk, RS WS A 284 Aole] FREY,, AR FHAAY AN,
2008, pp. 1~50
26) AWW, LT P AR 2nA Ao FA B4 B AT, AFskL Akt Axjet

pp.
27) dE, To $EE AWM 294 Aelad F4 B4, st dwiishe AALek =&, 2008, pp.

28) A0, AR Whol whE Aolze] FA B4, JuIkE vls AASSIEE, 2008 pp. 1~48

20) 1A%, TobUEes gus Aelxdo] AT AuA Ao|ze] FA vAE P, , sk yt
A BhAbske] =1, 2007, pp. 1~150

30) AR, "WPIE ol§% 7154 ~87 Aolae] Az L FA 46l B A7, ARt wapet
A=, 2006, pp. 1~148

31) WS, TAARE ALSE AHA Aolas] B4, @A AASSIER, 2006, pp. 1~4

2) 10% AL G $AFEE Dbl BE ~HA Aolas] g o B4ust, | ATk A4

$=, 2004, pp. 1~53

33) olBE], FIEAF A} 2A Aol o]getA B A5H EX| wxE= g, | AEustu #8r)%
st AALERS] =8, 2004, pp. 1~33

34) AEE, TAEo] WAl Fatst Bt ~HA] Aelae] Az, At tietd AAehel=E, 2004, pp.
1~48

35) A4d, A

S 713 Sponge cake o 2 54, , AUt A=, 2003, pp. 1~50
36) AHR, T3] EE EUMRE AU A2#xFe A 4 A, AAUE N gt AAFE =R, 2002, pp
1~84



SeAe] MEH EES W, P0E) 2xvie] Bwe] AmAAela
o A F olBgH 4ol MAE 9F, YT T, B9 BEL o
A sBAAe) A FA 54, w0 dEv} Fel WrhE Fesol
ash 2AA AL FASA, A0E F% vhE 2 G4 B G A
AAAol A0 Beld L WA 54, olDFe] vjye] Rwe HH
AR Aol A0 FASH, 05 AT EFROZ A2F 1Al
of B4 54, A5 1 $Re A 2uAAA] FA 54 Fol

W A
2. 27t59 54

2 (Oryza sativa L)< o8] 714 AZ&o= 745 e He T4 =
Ao Qi E s AFoRZ Mo iy
Hjol(embryo) 2 wl-f(endosperm)® TFAEHo] giti4 A AAHoR
Sl AeHd 37HA B FFo] AuiHa e U, dE, T3 Y
HoA e e Aol g Ar|7F Frow X & e #715 Al¥
e AxU7tE S, 8 & w3tdolAs Agd we Jdynds FHL

Skal Arha45)

Ao W St tEo]l A 3d el fEudgE HlEste o

(aleuronelayer),

rlr
fol
Sh
o[)lv

ot

&8t lxu , 16(2,

o p.p. 55~159
38) uregdEl 9 591, ‘g4 3?;‘1.L s OiAg suxAelaY $d 547, TaAgzeldets]A), | 2402),
2008, p.p 236~242
30) welE, “HENFAS PR RS Aodst x;MAAclAY FASAT, RIAABEHLIA,

23(6) , 2008, pp TAT~T4

40) A48 9] 291, T4 vhs 2 fA B AU ~d1AAelae] A 9 e 54, T Eddst
3], ,17(1), 2007, p.p, 110~117

41) olAQFE 9] 391, “wjAo] B Hr}e AMA|AolZe] EFAEA | Tz ytets|A]; | 23(1) 2003, pp. 8
3~89

42) FAL 9] 291, AT EFRORE A|xF WA AAY] FA BT, T=mAEFxasdA, , 226) ,
2006, p.p923~929

43) AW 9] 22, A e HUE 2@AAelaY FE 54T, TaaAEdgyeaA,, 32(8) 2003,
p.pl278~1284

44) B.O, Juliano, B.B. Donald, “The rice grain and its gross composition. in Rice Chemisry and

Technology, 2nd ededby Juliano Bo” , AACC Inc. Ch,, 1985 2 : 17-57
45) A9, A<, AN, 2FAY %jmif%t" sl o3 Arbe] QE Fxe) vlay, s

AE783] 7], , 1994, 26 ¢ 184~187



b H

AL e ARAE AR B4 TsD
2o A AR A A7)7F Aol Azto] Ry a, S 2
2 A g2 gloy WUrlFe SFdy e wwido] glo] A I
A3lo] uAE A 9ol WS olgdlEE ALy} BAS um 9%452)53) &
S A&t 7HFE o) &ete AS YR xE JhEste WwHAEY g
S AlES RFE 5 Ak Ao AEHE 53 o n Zﬂ*—lx]v‘:}(dry
milling) ¥ 2 A& (wet milling) 2.2 UE F don, A7lF 2 ZA AL

S oART]S) ERe AREel we Ao 2

N

19 =4do] gerdn

H fEvgade & Qg Frte o, vl wid gHAadt
o] 1970t 1919 136kg o1& 2 2] 2ol 1980 tiell &= 120kg, 1990
drlel= 110kg® " kg AE FaFodch 20009 dio]l FHol WA

46) Juliano BO, Rice, J. Plant Foods, 1985, 6 : 129
47) JD, Dziezak  “Romancing the kernel : A salute to rice varieties” , Food technol, 1991, 45 : 74~80
48) Maclean CW, Klein GR, Massa E, Geaham GG, “Protein quality conventional and high protein and
digestibility of glutinous and non-glutinous rice by preschool children” , J. Nutr, 1978, 108 : 1740
) AAR, ket g FAI Ve Au, ATdas @ o T, *‘“ﬂ}ﬁh} 2ked, 2004, 37 ¢ 47~54
50) Kahlon TS, Smith GE, “Rice bran : A health-promoting ingredient” , Cereal Foods World, 2004, 49 :

51) o]Fel, & ~=:A] Aeojae olglsty 54, , —’FZL At ek - 2006, 12(2) @ 145~148

52) olulA & 221, TN qAar7L e WAZbEe 54, TaaAE4ets]A), | 36, 2004, pp 268~
275

53) o4, (FR-AAel ola) Axd Abrel 54 9L AW, Aduiet oot AFQLt} uas
$l&=1, 2005, pp. 5~8

54) A<l 9] 291, MAvFREe] Aol T FF A mAE o, . TdxzenstaA, | 199%, 11
D.p213~219

55) ¥ 9 491, "2Z 4 Rool Mill #} Pin Mille] Al 2 A7l 54, w48 A% F% 3%, 1999,
6 : 313~318

_8_



93.6kg, 20023 = 88kg, 2004 = 82kg, 20054 ol 1

kg oldH HAY PaE HIATH 2L FHU HRESe AR 2H]H

Qe w ULl g Few FAowA o gHo] frh AY Eiz /|
0]

LY
A7 Fol i A ATAFoIL B, TR, WF, FF, SRF
o

i
o)
o
N
~
(]
H

9] t} 57)58)

2-1. 271 AT &F

HI7HA A7EFO B AT FEolA TeEEs HY,
2 Az B HAEALY BLF Hyl g5 FES Hupsk & who] |

WA 3 FASA Be AT AF @ AAREE ol &d dua o

PR =7

A7 &
e AR o)getd 543 wEe AEH w3 oA® Frde
A7he W WEAA AxE 99 24 2435

e mAstel Az AT FASAE W6, Avis gl

o

56) AAE, T5H7A & ol§ ke AF 43, SATSE HEAS A s @ EAARE 32
2003, pp. 71~77

7) Ao, "7

Q) HA&, o=
8kl =8, 2007, pp. 4~

59) AAY, oA bR Alzd A4EAe] FuF Wk &9, . sddistn dishel AAreke] =, 2009,
pp. 1~53

60) 152, (2R AR A Wl AwAds FASA BF A7, AU ot v EE
2008, pp. 1~118

61) MEls, A7LE 2 AARS olgw Aud gvie x5y 2 247, Tttt gt A
T, 2008, pp. 1~56

5 o 5ol wE AR Aoz Awd, , Tz asts)Al, 8(4), 1992, pp 371~378
5 Q. I} =z

2 gt AeEe] Arks 28 Aol

1

2

d
¢
6

62) HA09, [SUAF TolU R e AVLE W AR B4, L Anthsa thehe AAIS9IEE, 2008, pp. 1~51
63) Auls, TSl RN AAge VIS gl Ba A, welds 4RBYstere 4

AFF =8 2008, pp. 1~44

64) olsd, "IAAVIE HEdt Ayt olged B4 vk Az, Addgn g Aaleg=i
2007, pp. 1~58

65) A5d, "wgdAE Faxe A7 9 YA ARE 98 24 A8, Aedddsa Aoty

AAFe9) =5 2007, pp. 1~26

66) A%, "AulzAo] T Az AIE hAsty Az ArlFEFI FAEA, , Aduistn vshy Aa}
9l e=%, 2007, pp. 1~59

o o

_9_



A7F] EA R g oA A X600 Fo] AFtE
SheAo] wxE AFEEFES B BULFEZ A X HE Aolag &
A BSA EAEAER G4 FFE Hur & dwo|Fe A EA n

—_L
=
60 A7LE Qo] WE 4 Aol Fde] P A0 A

Oéé}:, QUL 64 5 Ay | {:i;
A A Su) A7EFe] Eststd 547D Tortillad AxE 913 &7HF
s} WrbRel Y EE) AW AbE daav)s A4 ESe Dee
WA R FAEHATD ANFE wFAR ALY snayse

67) &3k, Tuiv) dvje} dopdn] VLR B4 9 SrAola Ak, , Weuittal et AALSe)EE
2007, pp. 1~66

68) AAU, AU, AIFRE Axd fEACZY EBEH-#ed FAEAAT, Ta=AEstE A, 2009,
41(1) : 69~76

60) o1, uedAl, “B4 FFU Ak wulolFe] FA SA AE G, WAAFTL, 2000, 130D) 1 5
0~55

70) Bl 8] 220, Aol mel whE A Aol FA 54, BopAlolA 4 EtalA), 2008 18(3) : 397~
404

7 HEY 9139, AN L FAAR ) BAATRS B 547, (RHAFFYAGIA, |, 300D, 208
p.p 900~907

72) F09, HE, “Tortilad) AZE 98 AR} Whwel HA Fgv B4 T, raRAELRA,
20(1), 2007, p.pl1~8

73) WA, AT QAT FRAFE S wARY sk FASHAT | (AR HBES
Ay, 22(5), 2007, p.p609~614

) 94 9 29, “WATE BFAZ AET BN AYFIO) FA BYT, rERzanA,, 133) 207,

p,p44~53



3. Zute)

Jm
o,

=

Ture Ao 3 ot brE A4 ol kol A AjulstE Suke T
GotulE]7t W= AR TFRe] Ao opvlgtdAte] YA sH
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m Az 2 ¥4

1) ARy REa

AHHg o A4S AACC Wi webx Qs =, ¢ FFS
air oven method(AACC Method 44-16), A W3#e FEH(AACC
Method 30-10), 3]¥# 3 %2 basic method(AACC Method 08-01), ¥ =
3t 2kS micro-Kjeldahl method(AACC Method 46-13), Al #-3#-& 3pAak
3l M (AACC Method 32-10)2.& Z73}9]t).

M

(2) Water retention capacity(WRC), alkaline water retention
capacity(AWRC)
Water retention capacity(WRC)+= Collins®} Poste] HH1098 w33}

108) AACC : Approved Methods of the AACC, 16th. American Asso. Cereal Chem. St. Paul, MN, USA, 1995
109) Collins JL, Post AR, “Peanut hull flour as a potential source of dietary flour” , J. Food. Sci, 46(1),
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A
VVI?C(%):( 2 ° 100_}4_@_9,] S8 e _1)X100

Alkaline water retention capacity(AWRC)+= AACCHH (56-10)9] u}
ZA A EE T A5 3 g &
P

23l 0.IN-sodium bicarbonate & <}
A7beta 20% Bt Ao WA F, vhA] 5Eult} mukel

15 mLE A
ol 20275 Aol WA, 8,000 rpmeoll 4 153 U4l EAA el
= wElshal SEkt AR AR A A gs AAE A
w9 FAE S48t ths As AREske] Adtshaltt
o (AEAFAAEN FHEA - NFHT 86
AWRC(%) = ( 3 g Cl00 - Al FE g D100

(3) A7}
A 7}(sedimentation value)®] 742 AACC(6-20)Hel +3}
18k th. Al eF Al Z+= bromo phenol blue 4 mg< 1,000 mL9] <5
] 3L(A) €F-1), lactic acid 250 mLol| F®/E 7Fske] 1,000 mL

>
4 i

o
it

| o

g

N
oo
ro
ok
m=}

o] Z 6A1F 71D FAIA lactic acid AW (A F-2)&
o}, w A F-2i= AFEE}7] 48417 Aol Az FrbEA|
o] sheA WA Ttk Lactic acid A 180 mlLol
isopropyl alcohol 200 mLE 33 & S/HTE 7Fste] 1,000 mL=
4E&e 5 AHEEATh

A e AlE 32 g5 100 mLe 2d-He Y3 bromophenol blue

&2

ully
32

©

Ju

H

1931, p.pdd5~443
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4o 50 mLE 7}star 21538 E4HA171 v isopropyl alcohole] # 7}
# lactic acid A& 25 mL& 7Fsto] ddstA 412 S 51 AA
sto] AT Yol A d &AS sedimentation value(mlL)Z F A 84T}
(4) Pelshenke value

Pelshenke valuew™ AACCHWH el +3te] d24xE 30CTE A8}
150 mL H]o]A] 50 mLe F/FTE ¥l d2Fx <o A& &
A& 3gS yeast& 9 (dry yeast 3.2g/water 50 mL) 1.8 mLE 7}3}
HE= A 7ko] 24 o] o] AyA] ¥EH HE=38le] dough ball2 W=
} 24 20tke]l Hlo]A Wil dough balle] Bj#A "HojX] &= AJ7HE
1o Pelshenke value(min)& -3} th.

Rl

o

’

}:1

o°{'

’

i

AN ot

g

O

(5) A159 pH
pHE pH meter(Model 740P, Istek Inc., Seoul, Korea)E A}-&3}31t}.
pH meterE B A3 T ZH 100 mLo A8 10 g& 718te] 2 &

F 3083 BASATI pHE S48,

(6) Mixograph &4

Mixograph 5742 AACC(Method 54-40A)%® el wgba  10g
Mixograph(National Mfg. Co., Lincoln, NE, USA)E A}&3&to] A7 9
s dEES S5

Fig. 194 H:= v}l 7Fo] Mixographol Al dojx|= zb o E4
% % midline peak time< graph’} peakE ©| &

G Z =A% Aol midline peak height® 7|&Hd o ZRE FHaH
uj o] E=ol(cm)oltl. L vroll width at peak, width at 8 min

bl et

=

23

o

KeX
=

ol
N
>
Ol
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<Fig. 1> Mixograph of typical soft wheat flour

Peak time (min): MP
Peak height (cm): Height at MP
Width at peak: Band width at MP

Width at 8 min: Height at TX
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(7) 5354

A7 A=A Rapid Visco Analyser(Model 3D, Newport
Scentific, Narrabeen, N.S.W., Australia)E ©o]&3lo] =43t}
Al 35ge Aes] F #F st Ak F4E &4 ¥a FHT 250
mL& H7bste] dEdS s F B9 5T £E2 25T 95T7t
A 7kdg oy oAl B9 5CE 95TColA 50T7HA WA AT
Initial pasting temp., peak viscosity, hold viscosity, breakdown

viscosity, final viscosity, setback viscosity 5& ZA&Fit).

3) Sponge caked] A X ZL EA

(1) Sponge caked A%
2~ AAolA9 wlgH]E Table 19 AA AT L7 100%, A

(fine-granulated) 100%, A& 100%, =7 40% 2 A, 2~HA A o] 29
Azxe AFA7IZRS P71 A'-Y &S S7HA171H AlF
o] ByE AA 37| 95t 53T B2 FTEIIY mixing bowl< 4
0CZ A A7) hot mixing methodE A3t =, ~HAX Aol =
HE=0 2 &0 A 30% A 8 = ,
mLe F7bsto]l 28 &< &dtstar, A&l 3023 =3et
mass(egg-sugar batter)E &SIt
Cream mass 240 g2 bowldl 7|3 A& (&7}, a8t 7FF7F A7}
H EFE) 100gS #H7MS b, 15 FHo2 403 wEA =33 A
o]z WF=S pan(WHAE 148 cm; Zo] 69 cm; W53 1260 mL)
o] 330 g ¥, 180ColA 30%%F baking 3} th.

/‘\
, L=
]_

f
S S

rfo
ol
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<Table 1> Formula and ingredient specifications of sponge

cake
Treatments
Ingredients
0% 5% 10% 15% 20% 25%
Rice powder 240g 228¢g 216g 204¢ 192¢g 180g

Pumpkin powder Og 12¢g 24¢g 36g 48¢g 60g

Sugar(fine
240g 240g 240g 240g 240g 240g
granulated)

Fresh whole

240g 240g 240g 240g  240g 240
egg(with shell) & g g g g g

Distilled water 96g 96g 96g 96g 96g 96g
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(2) HF9 WF 27
WEol wFe Bl BY AF nY TAR S4F uF el u=

Specific gravity (g/mL) = -C+B=C

(3) Aolze] #A, ¥ % vgH 57
F71% vha Aelas 08z Aoz WelA WANZ F TiA@E

(4) A& pH

pHE= pH meter(Model 740P, Istek Inc., Seoul, Korea)E A}-&3}1t}.
pH meterE B A3 T 73 100 mLoll A& 15 g& 7}8te] & A&
5 301 WA skt pHE SA st

(5) Ae]=Z <9 volume index, symmetry index, uniformity index 3
|

A Aol =2 volume index, symmetry index®} uniformity indexT

AACC(10-90) ®Hell F3ato] Wzhe Aolae FTSFES dds =

ZAste] Firgto = Yehlglth(Fig. 2).

(6) Aol Az Hd2x A
W7ty Aol=e] AHAE(crust)®t ZH(crumb)d HMEE AEA
(Model CR-200, Minolta Co., Osaka, Japan)E AF-&3dto] L3k, agk, bik
S =AY} AolAae HaHE Azd AolAE 20 mm FAR A
wate] 1A FQF A2oA WZke & Texture analyzer (TA-XT2,
Stable Micro System Co., Haslemere, England)E A}&3le] A%

o

(hardness), eHA] (springness), 7 24 (cohensiveness), A3

oot
oX,
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(chewiness), #7J(gumminess)S €% plunger= 274
4

= s
25 cm, =4 £Et 1.0 mm/secol o, =AHZH-E Table 29} 7t}

(1) Aol=e] AN
Aozl BAAE SAstel BehANoRA FUustn HEYE
o i

T o4 2098 AAskel o 5ol AY A

= 1
Ao et FE8] FAAIZ FH AALe] §StEE shTh Aol A
(cake color), & (flavor), ¥ = (symmetry), 7]&(grain), A%

(hardness), 2] 7 (texture), F=2]=(softness), S(taste), TFA < 7]

% % (overall acceptability) 55 37355 th(Fig. 3).

4) TAEA

BE AY@e Ak 3 wEor Py EFAAE T, ALY
2 Windows&(ver. 10.0) SPSS(statistical package for the social
science) &7 packageE ©]£3}to] Duncan’s multiple range a3 33

A% Tkl 2 ZHAE el BAE AR
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<Table 2> Texture analyzer set up condition used for

sponge cake texture measurement

TA set up Method set up
Option T.P.A. Graph type Force vs. time
Force unit Gram Auto-scaling On
. Peak

Distance format mm . . On
confirmation

Pre-test speed 2.0 mm/s Force threshold 20.0 g

Test speed 1.0 mm/s File type Lotus 1-2-3
Display .

Post-test speed 2.0 mm/s P plotted points
and export

Distance 10.0 mm/s Acquisition rate 200 pps

Time 2.0 s Result file Closed

Trigger type Auto Force unit Gram

Trigger force 10 g Contact area 962.0 mm
Contact force 50 g
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&~

45Cm | 60Cm | 60Cm | 45Cm
A B C D E
21.0cm
i [
<Fig. 2> Measurement of volume, symmetry and

uniformity index on sponge cake.

Volume index

= B+C+D
Symmetry index =2C-B-D

Uniformity index= B-D
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Sensory evaluation sheet

b = B (Date) :
A M (Name) :

Al =(Sample number)
1‘2|3|4‘5‘6‘?|8|9

Sd(Properties)

EA (Quter properties)

a=]
e

21 (Volume)

-

13
[

{Crust color)

4

EEH (Crust characteristics)

LH

1L

EA (Inner properties)

?|1E (Grain)

L 42 (Crumb color)

& (Flavor)

ot (Taste)

AAH (Texture)

HHAC =< (Overall preference)

&HHl (Total)

O ZLH (Very good) P |
ZLt (Good) S
HEDICH (Neither good nor poor) -------------+§
LK} (Poor) .
O LEECE (Very poor) S ]

<Fig. 3> Sample sheet for sensory evaluation of sponge

cake quality characteristics.
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1 4Rt &
1) A7}5, T97hF9 It E

’%7}5‘%9} SRR &, w2 3R, Aadde ST duA
i e 2 Table 37 #th

A7EFel AR BY SR A 95%7F vk, @ 6%, AW
19, 34 80.7%, A% W 15%, 8% 13%2 eyt g s 5
B 115%, WA 14.8%, AW 0%, A 61.0%, A% T 48%, IR
72%= YElSTE FubEe]l URbAgES A e QU0 AFgAE
13419, W9l 1212%, A% 384%, AHA 305%2 23 Aot AAY
2 AT dsd JhFY AW E A AR A3E YERdATh Al
| 9t 9id = 7~9% Bu AtE 2
v A% =4 YERY Ayt Caked W7HFE AMEE wlET ddsid 3o
2 Ausd 9AREe AT 807%, T 61.0%% UEh} WrkE
76.4% Bt A7FE= FolF Aozt glloy su7bRe] g Aol
ot HeHe FYFoE Az T Fuddo] AA g AoE AR
.

A7 See TR
D7lE FiEY 45 F

(extraction rate)

ftlo
oY w
s
K
&
o
WL
=
X
o,
i)

et e alS ek AALEelE, 2005, p. 13

10) 949, TEukE Aol o@ wEel 4 .,
& A A shol $e AT, Z7IHSIL WAL R, 2009, p.

111) ¥4 "Microwave 7}gel o3&
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<Table 3> Chemical composition of rice and pumpkin.

Moisture Protein  Fat Carbohydrates(%) Ash

Flour
(%) (%) (%) Non-fibrous Fiber (%)
Rice 9.5 6.0 1.0 80.7 1.5 1.3
Pumpkin 11.5 14.8 0.7 61.0 4.8 7.2
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1) A5 FETH, Water retention capacity(WRC)<}
Alkaline water retention capacity(AWRC)

G FE HUek AU RIS B Table 4914 H=nlo}
ol 146~16.0%%= Uetwth G337t FE H7betA @8 AIERe] i
s HH 159% 2 YEW A, GE3ub7tRE 5% H7kgk A7 16.0%
2 7M =4 JElgn gda3ertRE 25% ke Ao R dEe
146% = @oul7be Hrbego] S/HEFE i TS FoHo® 7Had)
© AEdS HATHp<0.05).

“G3H7E H7F7F Water retention capacity(WRC) € Alkaline water
retention capacity(AWRC)o| "] X]+= 92 Table 40 A A&} T}

McConnell 51129] o] o3 WRCE Aol df2o T/, a5, U=+
azjel wet 9GS Heva BRuFHEdHs), Ao A3 WRCTF
685~80.0% % wEutEE AZleA 2 tzie) 4% 685%% Mg
S HERR o, dauivbs HUbe] Sbd s WRC #l diEaEn
T e S7tstlon daurbRE 25% HUte 27HE7F 890.0%= b
& = e TH(p<0.05).

AWRCE dau7hso H7hgel whel 69.7-80.7%% ek en WRC
o PR 2T HT GourRe] Hrbe] SRR folH o
AWRC7} S7Fshs 4&E 23 (p<0.05).

Hm

112) McConnell AA, Eastwood MA, Mitchell WD, “Physical characteristics of vegetable food stuffs that
could influence boewl function” , J. Sci. Food Agric., 1974, 25(12) : 1457 ~1460

113) ol¥%, "% % %% H7bh White Layer Cake®l AZSH 44540 vAe 9, , AUk waes)
=i, 2003
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<Table 4> Changes in moisture water retention

capacity(WRC), and

content,

alkaline water retention

capacity(AWRC) of rice and pumpkin flour blends

Blend Moisture WRC AWRC
ratio(%) content(%) (%) (%)
Control(0) 15.9+0.21°%Y 68.5+1.05° 69.7+0.34°
5 16.0£0.23° 79.3+0.71° 71.7+0.39°
10 15.7+0.06° 80.6+0.90" 77.1+0.39°
15 15.5+0.06° 81.1+0.90° 77.5+0.20°
20 14.9+0.44% 88.8+1.08° 79.6+1.47¢
25 14.6£0.51% 89.0+0.58° 80.7+1.18¢
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2) A1 59 pH, sedimentation value, Pelshenke value

wrkRo] BEulsbRE 0~250% H7He AEe] pHE Table 59 A48
ATk A7bFo dEMIbREE 0~25% H7be A pHE 555~6.14% 4
Byt om A7fFo] dsul7tEE HIbskA S tHEate] 4% pH 5557}
vhgtan, A7RFel @EnzbE 25% H7hek 4§ pHi 6142 YEsow
A7FFO] dEu bR Hrbe]l SUME s pHYF woAdo®m mobAy
(p<0.05).

A 7Hsedimentation value)= 27FFo] ©Eu7MEE HT7beFo] o
6.0~10.0 mL=2 4Yelston @aurtEs Hdr7bshA] & ==
60 mLeZ 7} YA yelyta, gdsustE o] Bold 4= F7ts)
o] d5u7bREE 25% HZMAS W= 100 mLE o)A oz Frbskavt
(p<0.05).

Pelshenke value: % 7% 7H(sedimentation value)®t wpzb7bA] = @& ub7}
F H7bFe] sogdE FUMetd = Table 594 HE=nkel o] 143~
253 mino.2 tFwel vE gsurlF Hrldo] WS4 = Pelshenke
value7} Fel&d o=z Frlste 43S H 9 THp<0.05).

olstsld EXA<9 AWRC, WRC, #H A7} Pelshenke value?] A##AE
2 B Table 634 7%

WRCS AWRC, #7317} PK value:= 2t} r=0.913", r=0.941"", r=0.746"<]
gl ZuuAlE wol ArbRo] daurpRe] Hrbgeo] S7E4E WRC
7} Z7bstar ol AWRC, I A7F, PK value® 37 F71sts= Ao A
HAE ZATHP<0.01, p<0.05). = AWRCS} 3 x7tele] #ANME G35
W7bRe] HUbEre]l  FUbE s AWRCS HAME A Ftske
r=0.90572] Ao A#AAE HATH(p<0.01, p<0.05). PK value?t 77}
= r=0912"¢] e FHHAR dIurtFe] HIbsgo] FUMESE PK
valueZ7t S7Fekal A7t e oA S7kete B3-S B A tH(p<0.01, p<0.05).

o2
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Table 5. Changes in pH, sedimentation, and

rice and pumpkin flour blends

Pelshenke values

of

Blend I Sedimentation Pelshenke
ratio(%) b value(mL) value(min)
0? 5.55+0.03% 6.0£0.00? 14.3+0.58°
5 5.81£0.01° 7.0£1.00° 16.0+1.00%
10 5.94+0.02¢ 7.3+0.58" 17.3+1.15%
15 6.02+0.02° 8.3+0.58° 18.7+2.08%
20 6.13+0.00" 9.3+0.58¢ 20.3+1.53°
25 6.14+0.00° 10.0+0.00¢4 25.3+1.53°

l)Non—waxy flour

YMeans in a column sharing a common superscript letter(s) are not significantly

different(p<0.05).
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<Table 6> Correlation coefficients among water retention
capacity(WRC), alkaline retention capacity (AWRQC),
sedimentation(Sed.) value, and Pelshenke(PK) value of

rice and pumpkin flour blends

WRC AWRC Sed. value
AWRC 0.913°
Sed. value 0.941% 0.905"
PK value 0.746" 0.743 0.912°

*** : Significant at the 5 and 1% levels probability, respectively.
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3) A8 A=

Rapid Visco Analyser(RVA)ell 23t A|59] 538542 Table 73 Fig 4~
6ol A Henkel 2ok 3IAl % 71.8~729T< WA= ZF Al5Ttel
o] ol zpol= yERIA] &Foit) H 1 H % (Peak Viscosity)l:— 3885~253.3
RVUR ©@397heE5 H7bshA &8 diza 38385 RVUZ 714
Uebstar deurbe Hobee] SbeeER 3‘41@5% sk A %Qx—i‘ﬂ
ZFol & LR A TH(p<0.05).

Huwel Al Y] HAF RS ARFE TG s = (Breakdown)= &
st ol 93 A (Shear)oll gk 43S Lok 4 U=l Table 70 AA|
shutel o] FHEE 1289~149.2 RVUZE, 22 1289 RVU, ©sutrt
F 5% F7h= 1380 RVU, 10% H7MhA= 149.2 RVUR S7fstthrt, 27k
of @¢3H7HEE 16% b A5 1425 RVUR #Hashr] Al4bste] 2
Zhe] @EEbE 25% H7hEE A9 1325 RVUR st ot #2949l
Apol= YERLEA] eFgkt
el s Hbdshs X HHH =(Setback) = 120.0~1489 RVU=Z U
AL ATLFo| GdEEyLE HUbeke] St E
StobA A 120.0 RVUR 2291 fol & HERH ATH(p<0.05).
EA43 olslslx el WRC, AWRC, %7} PK valuesto] A3t
A HH Table 82 #ZTh WRCe Z357 peak, hold, breakdown,
setbacke 717} r=-0.963", r=-0.970", r=-0.969"", r=-0911"¢] o] A3~
= B AHpP<0.01, p<0.05). AWRCS} 3.3} /A% r=0.818"¢] Ao Az
AZS Yvelbdlar, AWRCS peak, hold, breakdown, setback®] Ar#aA=
r=-0.942", r=-0966", r=-0957", r=-0.854"¢] o] #IAEZ HHHp<0.01,
p<0.05). A A7} peak, hold, breakdown, setback®] A##Al= r=-0.9917,
r=-0964", r=-0979", r=-0.993"¢] <o F#AAAE RATHpP<0.01, p<0.05).
PK value®} &3} E42 peak, breakdown, setbacke] @37+ r=-0.855",
r=-0.826", r=-0932" 9] -9} #AE HIHp<0.01, p<0.05).
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<Table 7> Changes in Rapid Visco Analyser pasting properties of rice and pumpkin flour
blends

Initial Viscosity(RVU)
Blend ratio(%) pasting temp.
(C) Peak Hold Breakdown Final Setback
0 71.8+0.08"" 388.5+22.1¢ 259.6+4.03° 128.9+£20.5° 408.6+5.53" 148.9+1.59°
5 71.8+1.39% 345.2+13.4° 207.2+6.92¢ 138.0+6.7° 349.6+5.24° 142.4+1.72°
10 72.3£0.94* 328.6+24.1° 179.4£7.79¢ 149.2+18.0° 322.3+7.05¢ 142.9+0.74°
15 72.9+0.43 296.4+6.1"  153.9+357°  142.5#5.7°  287.8+5.20°  133.9+2.07°
20 72.4+£0.48* 265.4+10.1* 125.4+3.34* 140.0+6.9* 251.7+4.77° 126.3+1.67
25 72.9£0.95% 253.3+8.7* 120.7+2.76* 132.5+6.0* 240.7+1.20% 120.0+2.12°

UMeans in a column sharing a common superscript letter(s) are not significantly different(p<0.05).
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<Fig. 4> Rapid Visco Analyser pasting patterns of rice and

pumpkin flour blends.
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<Table 8> Correlation coefficients among water retention capacity(WRC), alkaline water
retention capacity(AWRC), sedimentation(Sed.) value, Pelshenke(PK) value, and Rapid
Visco Analyser(RVA) characteristics of rice and pumpkin flour blends.

RVA viscosity(RVU)

Initial pasting temp.

Peak Hold Breakdown Final Setback

WRCY 0.685 -0.963" -0.970" -0.969" 0.298 -0.911"
AWRC? 0.818" -0.942" -0.966™ -0.957* 0.419 -0.854"
Sed. value® 0.805 -0.991* -0.964™ -0.979* 0.064 -0.993"
PK value® 0.775 -0.855" -0.793 -0.826" -0.234 -0.932*

D : Water retention capacity

2 . Alkaline water retention capacity

¥ . Sedimentation value

¥ . Pelshenke value

** : Significant at the 5 and 1% levels probability, respectively.
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Mixograph+ %9 d4 2 FFde T HALE 7|5
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r]I.
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& F Atk dEuvbE HUp AVER 29X
& Lot flslA MixographE ©ol&3iA HAF 2
2 Fig. 7~93 2t} Midline peak time< 3.65~4.66 min& ]
= F7kebA 2 dEzde 4% 364 minellew ArpFo] wgHbL
10% 5 #7133t HA$+ 405 mino 2 Aol Zojyton) &A7pFof wgul
7HE 15% H71ek Aol A& 396 mine 2 2o Eo M) oA wsur
7 20% H7Hs 7§*?‘°ﬂ 466 minoZ FHiA| ] Gt G
25% 7t B 400 mine® 2= AFS Hof A7MFe daErt
F 20% A7 Aewb fol Al AolE KA 1 0e A (damt
7} 5%, 10%, 15%, 25% H7bt)e iz y F93 ﬂﬂ% Holx| &
ATHP<0.05). 7Moo =R E Hugod 2dS el Eol(em)?! midline
peak height= Alg7tol] o]l Zpol= “ELHA] 2 9ktH(p<0.05). 27}
Fo| Geul7tFE 0~25% H7bgk 459 Width at peake A EW o
SH7EE F7be] StE s foHoR Fadste A4S BEIAY
(p<0.05). Width at 8.00 &7}Fo] ds¥7t+&5 H7bsk 45 4131~
49.19 mm= b o] gaupyhE drbge] wE} foHow Afolr) i
ERrhA] 23 Sk eH(p<0.05).
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<Table 9> Changes in Mixograph characteristics of rice and pumpkin flour blends

Blend ratio(%)

Midline peak time

Midline peak height

Width at peak

Width at 8.00

(min) (mm) (mm) (mm)
0 3.64+0.72° 49.95+5.16° 50.77+5.45° 41.31+8.20°
5 3.39£0.67% 50.22+2.68" 50.07+3.11% 44.74+1.04°
10 4.05+1.50% 52.15+1.17° 49.01+4.38™ 46.31+5.47°
15 3.96+0.71%° 48.64+1.61° 47.10£3.14" 47.66+4.42°
20 4.66+0.25" 50.02+1.49° 43.84+7.54% 48.23+2.84°
25 4.00£0.28" 49.70+0.36° 40.53£7.01° 49.19+6.21°

*Absorption : wheat flour(59%), rice flour(67%)

DMeans in a column sharing a common superscript letter(s) are not significantly different(p<0.05).
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5) Mixograph 543 ©]3 83 547t 4@ HA

Mixograph 573} o]3}g3 54 2 RVAS 5A- ¥ #AE AHE
AI}E Table 109 A AlsFA . Mixograph 54 % midline peak time=
WRC 2 AWRCSFe] #Alo A 22 r=0.902", r=0.946"2] Ao F377
= BAHp<0.01, p<0.05). width at peaks= WRC, AWRC, ##7l¢ PK
valuedl Al 247+ r=-0.862", r=-0.829", r=-0.971", r=-0.976"¢] H-o] A%
AE YEFATHP<0.01, p<0.05). width at 800> WRC, AWRCS} % 7}
ol 4 27 r=0956", r=0.946", r=0.938"2] Aol A#AAAZ HIJTH
(p<0.01).

Mixograph 543 RVA 5439 #Ao] A= midline peak time? 7
€ RVA =54 < peak viscosityoll4 r=-0.864", hold viscosityol]A+=
r=-0.914", breakdownol Al r=-0.894"¢] H-o HAAAZ EATHp<0.05).
Mixograph E4¢l width at peak®t RVA EA¢l peak viscosityol A
r=0.932"", hold viscosityel A= 1=0.882", breakdownol| A= 1r=0.908",
setbackol A= r=0.981""2] Ao AAIAAE HAG(P<0.01, p<0.05).
Mixograph 54 ¢l width at 8.00% RVA 542l intial pasting temp.°l A
= 1=0.857"% peak viscosityolA+= r=-0.972", hold viscosityol A=
r=-0.990", breakdownol] A+ r=-0.984", setbackol A= r=-0.897"¢] -9
FHHAE HEFHHHP<0.01, p<0.05).
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<Table 10> Correlation coefficients between Mixograph
characteristics and quality parameters of rice and

pumpkin flour blends

Mixograph charateristics

Quality
parameters Midline Midline Width at Width at
peak time peak height peak 8.00
WRCY 0.902° -0.070 -0.862° 0.956™
AWRC? 0.946™ -0.049 -0.829" 0.946™
Sed. value® 0.795 -0.300 -0.971" 0.938"
PK value? 0.521 -0.338 -0.976™ 0.763

Rapid Visco Analyser characteristics

Intial pasting

0.650 -0.353 -0.752 -0.857*
temp.
Peak viscosity -0.864" 0.259 0.932™" -0.972"
Hold viscosity -0.914" 0.184 0.882" -0.990™
Breakdown -0.891" 0.218 0.908* -0.984™
Final viscosity 0.593 0.480 0.125 0.385
Setback -0.730 0.366 0.981™ -0.897"

DWater retention capacity

P Alkaline water retention capacity
¥Sedimentation value

DPelshenk value

* ok

: Significant at the 5 and 1% levels probability, respectively.
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3. Sponge caked ¥3 EX
1) @348 7}FE #H7I3 Sponge cake?] 2 EA

dou7t# S5 H713 Sponge cake?] EFZ 54 S volume, weight
and specific loaf volumeE A3 E Z3} Table 11 2 Fig. 109 A|A] &}
ot F39(volume)®] 74-¢ dE&¥7tFE HIbskA 22 4 9-7F 10400 cc
2 78 F97t 2A destew AvhF] deurbE 25% b A%
7F 810.0 cc® 7Hd A vyt deuvbgE JHobek 27 29
Aol A, Go7bF HUbgo] soldsrs Furt fodow Fa
te A3%s BATH(p<0.05). =3 d35E7F 20% H7eb= A HH
A7VRO GRS HUbekA 2 xR FolFow Hyo A
7F WEbs v (p<0.05)

FAl(weight) 2] 74§, 284.4~286.0g2] HS=Z Aola Az A] dEutr}
FE HAEEE FAV Srrst e dsuibE 20%, 25% #H 7katoll A
a3 oAl 2ol & HER A TH(p<0.05).

H] A A (specific loaf volume)S 2.8~37 cc/gl & thEvto] 7} =74
UEb DL, @EulbE Hrbo] SE s v A A o] ol w@aubrt
FE5 25% #H7Fek Aol=AT) 28 cc/gl® P Ao ‘I uILE 20%
o} 25%5 7 B dEdd 7oA AolE B tH(p<0.05).

s

ol
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<Table 11> Changes in volume, weight and specific loaf
volume of sponge cake prepared from rice and

pumpkin flour blends

Blend Loaf vol. Loaf wt. Sp.loaf vol.
ratio(%) (ce) (g) (cc/g)
0 1040.0£28.3° 284.5+0.7% 3.7£0.1°
5 980.0+28.3° 284.4+0.5% 3.4+0.1°
10 960.0+28.3" 284.3+0.5° 3.3+0.1"
15 950.0+14.1°° 285.2+0.5%> 3.3+0.1%
20 865.0+7.1%° 286.0+0.3° 3.0+0.0%
25 810.0+42.4* 285.8+0.5° 2.8+0.1°

YMeans in a column sharing a common superscript letter(s) are not significantly

different(p<0.05).
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Rice flour rice + pumpkin 5%

rice + pumpkin 10% rice + pumpkin 15%

rice + pumpkin 20% rice + pumpkin 25%

<Fig. 10> Vertical sections of sponge cake prepared from

rice and pumpkin flour blends.
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G u7bEE 7R Aol Rk pHeF Bl Table 120 #1481

o Wk o] pHy @2¥pbRE 37bdel we 6.7~829 WeR dout
F A7 e TS E pHE FoH o F4sArth(p<0.05). o] 14
o] AtellA dizwe] Wk pH7E 6.100]em deukE Hrhee]l F7he
5 pH7E sl Aol A8l

H S “UAAT 2rolA B FAE WFe FAR Uw grem g
°of A& HTol Wed YEY, vgo]l wEFE kel U7t #
of 2ol AHe AguAtlD Az AdHA )AL HFL2 046~
048, @olo] Aoz 9] HFL 083~0.859 W2 ~AAA A uFo]

Li} 116)

deuvbe Arkekel wel WFel 05~06 g/mLE WEwa dauvt
F 5%E A7 A5 d3rbR 5~16% M7k el dEuivbe 2
0~25% H7ba Fholl= FoAQ1 Aol7k gl ot A7hFo] daurbes
A7bek A A7bEel wheh fe1 49l Aol Bt (p<0.05).

114) Masubd Aotel ogh wise] AwA A, , LAt w&oshed MARShel =g, 2005, pp. 1

RS
~16
110) AEE 9 290, TAAEIS | HlAA L=, 2005, p. 175
116) o). TAAAWE, . A3 st S 1997, p. 214

o]
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<Table 12> Changes in specific gravity and pH of betters

sponge cake prepared from rice and pumpkin flour

blends
Blend Specific gravity
ratio(%) (g/mL) pH

0 0.5£0.00*” 8.220.0
5 0.5+0.00% 7.5+0.0°
10 0.5£0.03™ 7.1£0.0¢
15 0.5+0.03" 7.0£0.0°
20 0.6£0.00% 6.8+0.0°
25 0.6=0.00° 6.7+0.1°

YMeans in a column sharing a common superscript letter(s) are not significantly

different(p<0.05).
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3) Volume, symmetry and uniformity index

A7 R dEuvbeE Hrhe 2|A Aol F9= Table 133 2
o @3 bR ArbEe] whel R 161~1889] WeR dEurbEE
A7rebA e tixare] 188= el ¥ 7p /b A vEkuka, &y
7HE A7 ] sold s e ByL fejHor hadhe AF%E R

2RAA A Az A dEuprbeE Hrbstd vk
T A, ol AFoRAY JHXVF ol g Het

==

e o g
Aol Bed Aow Andrh F3AE §A7 8& FFske] Bishe
T, Ak 2EYS ZA7|FEA 100~400%S FFeti FaEYS
800%7H Al HE st B2 Ak AA AR(E, AT, 7 S)E A
&3ke AF 53 Fad V(@& Aoz, FL=Aola, ¥

W FFoRA THAE =Y F s AR ARERID
d

GEH7EE 3 7EeE 2 A Ao A9 symmetry index+ 1.0~1.69 W
A2 dxao] 1622 7P A et o Fo]2¢l Zpol= HolA &

2 THP<0.05).

Uniformity index® 0.1~0.4¢ HHAZE G387lF5 25% F7Fgh 2
AACIZL7F 7 A YR oY dFE A3 RS HolWA
A Q1 Aol YERUA %k HH(p<0.05).

B

Lo

AT BEUARE G 2AAA | EA —E—@ﬂ o] 53} 4
Sx7be] RPVAS AWE AT Table 140 ANGUL. WFo| wF

I WRC, AWRC, 7, PK value® @A+ r:O.940“, r=0.884",
r=0.974", r=0915"9] A< Qo] AHAAAE B ATHP<0.01, p<0.05).
b= v $ 3 33 549 RVAY A= peak viscosity7F r=-0.958",
hold viscosity:= 1=-0.929", breakdown< r=-0.945", setback+:
r=-0966"c =7 e ABBAAE  BRAHpP<0.01). HE=e  HlF
mixograph 54 39 #A o)A += width at peakoll A r=-0974""¢] Ho 4

117) S35 ¢ 291, sk gae) s EA7|Ed 02 AF-AWAL Al A AW 7158 AF). 20049,
pp. 1~428
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HAA 7 HEREHp<0.01).
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<Table 13> Volume, symmetry and uniformity index of
sponge cakes prepared from rice and pumpkin
flour blends

Blend Volume Symmetry Uniformity
ratio(%) index index index
0 18.8+0.6" 1.6£0.1° 0.2£0.1°
5 18.9+0.2° 1.3+0.2% 0.1+£0.2°
10 18.5+0.7° 1.5+0.12 0.1+0.4°
15 18.3+0.6° 1.4+0.0% 0.2+£0.3%
20 17.8+0.8° 1.5+1.0% 0.3+£0.5°
25 16.1+£1.1% 1.0+0.3% 0.4£0.3%

YMeans in a column sharing a common superscript letter(s) are not significantly
different(p<0.05).
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4) 2BAA 2] FASAFH o|Fetn B4 ABBTA

AR GEUATE WA @Al FAKA olay
S47e] FRBAE AR A3 Table 149 AN wE) 6F

¥} WRC, AWRC, A7} PK value?] AL r=0.940", r=0.884",
r=0.974", r=0915"9] A< Qo] AHAAAE B ATHP<0.01, p<0.05).
W= "l 53 33 549 RVAS AL peak viscosityZ7F r=-0.958",
hold viscosity:= 1=-0.929", breakdown< r=-0.945", setback+:
r=-0966"c = e ABAAE  BEAHP<0.01). HE=eo  HlF3
mixograph EA #}¢] @A oA = width at peakoll A r=-0.974""¢] Yo A
A7 e eH(p<0.01).

A7pFo| GVt FE HUbeE A Aol Fuef o]sdA 54
ol WRC, AWRC, A7} PK value? #7= r=-0.940", r=-0.865,
r=-0.962", r=-0.903"9] 9] F#AAAE R Hp<0.01, p=<0.05). §3] <}
33542 RVAY AAAE peak viscosity?t 1r=0.942"°, hold
viscosityol 4= r=0.915", breakdownoll A+ r=0.931"%2 Ao AAAA=
LEFATHP<0.01, p<0.05). Z7FFo] Gaut7beE H7EgE @A A o] A9
53] 9} mixograph 5412 @A oA += width at peakolA r=0.965"2] A
o] F##{AE width at 8 mindl A& r=-0.887"9] H7 A#dA7F e}
WS THp<0.01, p<0.05). &7t daut7tRE H7keh ~f A Aol= 9 H]
A A o]3kstz EAel WRC, AWRC, ##7F PK valued #IA+=
r=-0.939", r=-0.867", r=-0.959", r=-0.900"9] ¥ A#IHAAE eI
(p<0.01, p=<0.05). ¥AA 7 F3EA2 RVASE peak viscosityoll A
r=0.939", hold viscosity:= 1=0.912°, breakdownol A+ r= 0.928",
setback™ r=0.951"2 <] A4##AAE R AHp<0.01, p<0.05). 7150l
Gyt R S Hrbek ~dAA Aol A9 WA A I mixograph 547
Aol A= width at peakell A r=0.963"¢] Ao AAAAE width at 8
mino A= r=-0.883"¢] F4 A#AAAE HATHP<0.01, p<0.05).
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<Table 14> Correlation coefficients among specific gravity
of batter, sponge cake characteristics and quality

parameters of rice and pumpkin flour blends

Specific Sponge cake characteristics

Quality parameter gravity of Sp. loaf

Loaf volume

batter volume

Water retention capacity 0.940™ -0.940" -0.939"
Alkali ter retenti
aline watel retention 0.884" ~0.865" -0.867"
capacity

Sedimentation value 0.974™ -0.962" -0.959™
Pelshenke value 0.915° -0.903" -0.900"

Rapid Visco Analyser characteristics

Initial pasting temp. 0.724 -0.689 0.471
Peak viscosity -0958" 0.942™ 0.939"
Hold viscosity -0.929* 0.915* 0.912*

Breakdown -0.945™ 0.931™ 0.928™
Final viscosity 0.051 -0.043 -0.046
Setback -0.966™ 0.955 0.951™

Mixograph characteristics

Midline peak time 0.773 -0.761 -0.764
Midline peak height -0.115 0.081 0.068
Width at peak -0.974™ 0.965™ 0.963™
Width at 8 min 0.901" -0.887" -0.883"

DWater retention capacity

P Alkaline water retention capacity
YSedimentation value

“Pelshenk value

*** . Significant at the 5 and 1% levels probability, respectively.
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5) Crust® crumbd A=

i

SH7LRE AU 2 A Aol FAFEI Ao gl
EE &4 A3 = Table 159 169 A ATt A o] L
#(lightness="4 '=)& 434~56.9¢ WIZ doul7pF H7lgko] S71e
2 HE7t fFoH o AU THp<0.05). Aola & FEo W= 66.
8~8099 W= HAFEIY AR dEurtEE HrbekA &2
Zo] 8092 7Hd WA JElga deurtE Hubee] UM R f9

Ao s, ol dauwste Hrhh eSS sA 8

rsﬂ

2 el Aoz Az E oh(p<0.05).
atk(redness=24 M=) Alola A4 Fio] 11.2~146° HA=E doHt

7 H7bEel SUME SRR AXER FrbstAA o)Al AolE yEh

A, Aol=m & FE azgke -135~27¢ WHYR dzurtEE Hrle)
Wal, geutvbR Hubee] &

F &S 1A Hp<0.05)

T)2 Aol AA FE] A= 441~5228 o
£

BubE Aol FABSEE I

[}

bzt (vellowness=3} 4
Zto] 5222 7FA A UERwEaL,
AMe= Foldor fasts Adao] YeEtHp<0.05). Aoz & Fi&

]_

5‘:.11-

% b

b#te 51.1~8279 WY E G/t F Hrteo] WoldyE A
oA o2 F7He A TH(p<0.05). ol waHre] de Ml w=gho] ot

Aolebar A e
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<Table 15> Changes in crust color of sponge cakes

prepared from rice and pumpkin flour blends

Blend Crust
ratio(%) L a b
0 56.9+1.1% 11.2+0.72 52.2+0.5¢
5 50.6+0.6° 13.10.2° 49.2+0.6°
10 46.5+1.3" 13.5+0.6° 46.2+0.6"
15 43.9+0.62 13.6+0.4° 45.5+0.72
20 43.5+1.0° 14.4+0.6° 44.1+0.7°
25 43.4+0.5 14.6+1.0° 44.1+0.7°

D Means in a column sharing a common superscript letter(s) are not

significantly different(p<0.05).

_57_



<Table 16> Changes in crumb color of sponge cakes

prepared from rice and pumpkin flour blends

Blend Crumb
ratio(%) L a b
0 80.9+1.7¢V -13.5+0.5% 51.1+1.0%
5 75.6+1.8¢ -8.8+0.4" 68.8+1.5
10 72.9+1.3° -5.2+0.3° 75.7+1.3°
15 70.9+1.6" -1.5+0.8¢ 80.2+1.7¢
20 69.3+0.7" 0.9+0.5° 81.2+1.6°
25 66.8+0.72 2.7+0.5¢ 82.7+1.2¢

UMeans in a column sharing a common superscript letter(s) are not significantly

different(p<0.05).
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6) 924 54

~25% F7Hg 4§ 6.7~879]

el
H A H(p<0.05)
£ A4 (Cohensiveness)S @3 H7FE 0~25% H7Fsk 29 0.49~0529

4
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<Table 17> Texture profile analysis parameters of sponge cakes prepared from rice and

pumpkin flour blends

Blend Sponge cake properties
ratio(%) Springness Cohensiveness Chewiness Gumminess
0 8.2+0.0%°Y 0.52+0.0° 124.3+12.9% 163.5+14.3%
5 7.5+0.0%° 0.51+0.0" 147.2+8.9° 205.3+15.4*
10 7.1£0.0% 0.51+0.0%™ 157.4+23.5% 209.3+28.3*
15 7.0£0.0% 0.51+0.0%° 160.0£12.5% 211.9+115°
20 6.8+0.0° 0.51+0.0%° 218.2+74.4 297.4+68.0P
25 6.7+0.1% 0.49+0.0? 296.9+66.6° 396.1+76.5°

DMeans in a column sharing a common

_60_
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7) 2HA| Aol ZY BES Aol FH FFE FIX= 2A=H B
a8A

A7 R ©GEuEES 0~25% HUFEE 2H| A Aol AEe Aol=
FHo FFE F= 8JAEHS FAAAE A¥E A Table 1890 AA|
St A7EFol daurtRE bR 2u|A Aol A A== WRCS PK
valueol A r=0.870"¢} r=0.936"2] Ao] FAAAE B I Hp<0.01, p<0.05).

k=9l RVA 54 Axele] J33d7AE= peak viscosityoll A r=-08917,
hold viscosity r=-0.841", breakdown®| r=-0.868", final viscosity:=
r=-0.138", set backe r=-0949"¢c % FoZ Fo AADBAEZS HAT
(p<0.01, p<0.05).

Mixograph®] 543 x<te] #7A:= width at peak’} r=-0976" 2.2 H-
o] A#AIAE B I Hp<0.01).

ATV GRS HbeE 2| Aol Hu& Ar= r=0.877 9
49 FABAE BIem HAAIL AEE r=-098079 F94 Ho
AAE EAH(pP<0.01, p<0.05).
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<Table 18> Correlation coefficients between hardness of
textural properties and quality parameter of rice

and pumpkin flour blends

Quality parameter Hardness
Water retention capacity 0.870°
Alkaline water retention capacity 0.769
Sedimentation value 0.808
Pelshenke value 0.936™

Rapid Visco Analyser characteristics

Initial pasting temp. 0.648

Peak viscosity -0.891"
Hold viscosity -0.841"
Breakdown -0.868"
Final viscosity -0.138"
Setback -0.949"

Mixograph characteristics

Midline peak time 0.626
Midline peak height -0.158
Width at peak -0.976™
Width at 8 min 0.809
Specific gravity -0.981

Sponge cake characteristics
loaf volume 0.877°

Specific loaf volume -0.980™

*** : Significant at the 5 and 1% levels probability, respectively.
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Table 19. External sensory characteristics of sponge cakes

prepared from rice and pumpkin flour blends

Blend Vol Crust
ratio(%) olume Color Characteristics
0 6.5+0.9" 3.9+2.1° 4.2+1.5
5 6.6=1.0° 6.6+1.4° 5.8+1.2°
10 6.5+1.0° 6.4+1.5% 5.7+1.5°
15 6.4+1.4° 6.2+1.4" 5.6+1.6°
20 5.7+1.3% 5.9+1.3% 5.6+1.5°
25 5.5+1.4% 5.8+1.5% 5.6+1.5°

"Means in a column sharing a common superscript letter(s) are not significantly

different(p<0.05).
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<Table 20> Internal sensory characteristics of sponge cakes prepared from rice and

pumpkin flour blends

Blend Internal properties

ratio(%) Grain Crumb color Flavor Taste Texture
0 5.7+1.5%Y 6.1£1.7%° 4.9+0.8° 5.7+1.6% 6.8+1.6™
5 6.0£1.7° 6.9+1.8" 5.9+1.7° 6.3+1.4° 7241 4°
10 6.1£1.0° 7.4+1.6° 5.3+1.6% 6.5+1.5° 6.5+1.7°
15 5.8+1.8% 6.2+1.9% 5.4+1.6% 6.1+2.0% 6.6+1.6™
20 5.6+1.3% 6.0£1.7%° 5.2+1.6% 5.8+1.9% 59+1.3%®
25 5.0+0.9% 5.7+1.7% 4.9+1.8* 5.2+2.0% 5.6+1.5%

YMeans in a column sharing a common superscript letter(s) are not significantly different(p<0.05).
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10) A7 F9 F4 A3

ATVF| GRS HIEE 2H A Aol A9 WILFRo R AxG =9
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2y B A= Table 21 ~263 2t
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<Table 21> Changes in hardness of sponge cake prepared from rice and pumpkin

blends during storage period

flour

Storage Blend ratio(%)
period Wheat Rice 5 15 -
(day) flour” (0)

0 557.9+10.8%2 474.9+43.6° 392.7+30.7% 441.6+6.09* 443 3+39.8*
1 939.4+152.2° 495.6+21.22 464.6+16.22 705.2+13.2° 642 .2+14.6"
2 1,128.2+69.3 646.4+7.10° 664.1+29.2° 733.5+29.6° 826.0+27.6"
3 1,264.4+24.1% 968.7+48.2° 831.0+26.1° 1,035.5+49.4° 1,078.0+19.6%
4 1,363.6+24.1¢ 1,254.2+96.44 1,009.6+21.24 1,170.4+39.1¢ 1,209.3+71.6°
5 1,469.4+225 59 1,379.4+88.5° 1,310.2+84.1° 1,361.2+62.5° 1,392.3+76.4°

DWeak flour

PMean in a column sharing a common superscript letter(s) are not significantly different(p<0.05).
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<Table 22> Changes in chewiness of sponge cake prepared from rice and pumpkin flour

blends during storage period

1 o,
Storage period Blend ratio(%)

(day) V;Ez?f’ R(ioc)e 5 15 2%
0 217.6£6.0°? 188.7+23.0° 159.0£13.9° 178.2£3.04° 168.4+18.8°
1 391.0+99.1° 203.0£10.9° 185.7+5.82° 290.3+6.86" 247.4+11.4°
2 409.0+49.4° 264.1+2.90 261.3+15.0° 289.7+14.5 321.8+7.83°
3 478.0+45.1° 382.1+18.1° 325.6+10.6° 400.8£18.5° 424.1+8 56°
4 505.9£9.60" 508.9+41.4¢ 383.4+13.4¢ 466.0£16.3¢ 469.6+28.1°
5 652.9£19.6° 513.2+41.7¢ 495.5+34.4° 509.5+18.2° 521.7+30.2f

DwWeak flour

PMean in a column sharing a common superscript letter(s) are not significantly different(p<0.05).
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<Table 23> Changes in cohesiveness of sponge cake prepared from rice and pumpkin flour

blends during storage period

Storage Blend ratio(%)
period Wheat Rice
(day) flour” (0) ° 15 25

0 0.49+0.01%% 0.51+0.01° 0.50+0.01° 0.50+0.00° 0.50+0.019
1 0.51+0.01° 0.51+0.00° 0.50+0.01° 0.51£0.00¢ 0.49+0.01%
2 0.50+0.01% 0.51+0.01° 0.49+0.01° 0.49+0.01° 0.49+0.01"
3 0.49+0.02? 0.48+0.01° 0.49+0.01° 0.49+0.01° 0.48+0.00™
4 0.48+0.02? 0.48+0.01° 0.46+0.01° 0.47+0.01° 0.47+0.012
5 0.50+0.03? 0.46+0.01° 0.47+0.01° 0.45+0.01° 0.47+0.01%

DWeak flour

PMean in a column sharing a common superscript letter(s) are not significantly different(p<0.05).
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<Table 24> Changes in gumminess of sponge cake prepared from rice and pumpkin flour

blends during storage period

Storage Blend ratio(%)
period Wheat Rice 5 15 -
(day) flour” (0)

0 275.7+3.30%? 243.7+20.6* 196.7+13.2% 220.5+2.54° 221.9+16.4
1 473.6+75.9" 251.9+8.58% 232.2+6.38% 360.7+5.25° 315.9+591°
2 553.0+21.6"° 327.5+3.67° 327.6+13.6° 362.2+16.8" 402.1+14.7°
3 626.9+48.0% 467.0+19.5° 410.2+12.1° 575.9+16.2¢ 519.4+9.20¢
4 635.1+5.46%¢ 611.1+29.7¢ 462.5+18.9¢ 487.2+28 6° 574.9+30.9°
5 735.5+161.94 632.1+38.1¢ 615.9+50.7° 615.0+22.5° 658.4+28 8"

DWeak flour

PMean in a column sharing a common superscript letter(s) are not significantly different(p<0.05).
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<Table 25> Changes in springness of sponge cake prepared from rice and pumpkin flour

blends during storage period

Storage Blend ratio(%)
period Wheat Rice 5 15 -
(day) flour” (0)

0 0.80+0.01%% 0.77+0.04% 0.81+0.03% 0.81+0.01%° 0.76+0.03%
1 0.82+0.10* 0.81£0.02° 0.80+0.02% 0.80+0.02% 0.78+0.03%
2 0.76+0.03* 0.81+0.022 0.80+0.032 0.80+0.022 0.80+0.02°
3 0.74+0.06%° 0.82+0.02%° 0.79+0.02° 0.81+0.01° 0.82+0.01°
4 0.80+0.02%° 0.86+0.02° 0.83+0.01° 0.82+0.01° 0.82+0.01°
5 0.88+0.09" 0.81+0.02° 0.80+0.02% 0.83+0.00° 0.79+0.02°

DwWeak flour

PMean in a column sharing a common superscript letter(s) are not significantly different(p<0.05).
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<Table 26> Changes in moisture content of sponge cake prepared from rice and pumpkin

flour blends during storage period

Stor'age Blend ratio(%)

rz:;;i Wheat  flour” R(ioc)e 5 15 2%
0 32.50+0.69°? 33.5+0.94° 33.6+0.96° 34.8+0.49° 32.9+0.94°
1 33.72+0.51¢ 33.2+0.74% 32.8+£1.21%° 32.7+0.79% 31.3+1.09°
2 31.47+0.65™ 33.1+0.59% 32.0£0.92% 33.2+1.27% 31.9+1.22°
3 32.03+0.24° 31.5+0.75% 31.6+£2.19% 32.1+1.15° 31.2+0.61°"
4 30.85+0.30" 31.9+1.27% 31.2+0.39* 32.0+0.91° 31.1+0.42*
5 29.71+0.79* 31.9+1.43% 31.6+0.68% 28.9+1.97* 30.8+0.91%

DwWeak flour

PMean in a column sharing a common superscript letter(s) are not significantly different(p<0.05).
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1o 2 Z7}8Fth. Pelshenke value® # 7 7}(sedimentation value)®}f
w7 R G bR FJUbge] sojd e s FUbskl=tl Table 504
=9} o] 14.3~25.3minl. 2 tjFxtel Hls] TdouylE Hrhako] @
&% Pelshenke value7t freld o2 F7lshs AES HIoh

TN 2EE 71.8~729T9 WRE zF A8t F9#9 o]
el A ekttt & a3 & (Peak Viscosity)s 3885~253.3 RVUE w5 ut
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Vg HbeHA e dlxarel 49 3885 RVUR 7HE =4
e 4 =
Yeb Ak 28k = (Breakdown)E xS 1289 RVU, @ aubrp+
5% F7F= 1380 RVU, 10% #H7M7HA&= 149.2 RVURE S718it7), v
W7LEE 16% H7beE A7b R AR EH = 1425 RVUR 7FAs7] Al #hsto]
25% F7}3k %7}?&011*1{— 1325 RVUE ﬁié}@gur Fol Al Aole
Ve gkgkth AR ws A s whgdshe A NEH E(Setback)E  120.
0~1489 RVUZ uﬂ&%&o] 1489 RVUZ 7} =91 E‘ri‘ﬂ#ﬂf—} 2 7} 2k
o] TEFE AWHAEE HAAF wolAA] 1200 RVURE oAl Aol &
LFER AT

Mixograph& ©| &34 2 g3 A3} midline peak time2 3.65~4.66min

=

bR Hrhgel RS AuPEE:

fot

.

o2 gz 364minoA TGEEIFFE 10% H7F= 4.05mine 2 Alo] =
ojyton GEu R 15% FH7bolA 396mineZ FF Dol vzl thAl
20%°l A 4.66mino = FH LA Zkel] it thA] 25% FH7katoll Al 4.00min
ow ZastHA FoAd HolE UBEUAY. VEHdomRH Haxo
93S W9 %0](cm)¢! midline peak height®™ midline peak time¥} Z-&
A37F yepsk oy 2F A g3t fFo] Al zpol = YELEA] 4%k

S sH 7t H7F Sponge cake? & E5A % volume, weight and
specific loaf volume?] 23}, H-3](volume)= 1040.0~810.0cce] HHH =
GoWItRE HIbekA &2 Aolae Rt b AA dEwa, 3
W7HE HTbRo] Solda s Fu7t FolE5o] 25% F RS Alolae F
¥+ 810.0cc® 7F4 ZHA yErsTE FAl(weight)2] 749, 284.4~286.0g
°of o= Aola Ax A d3E7tRE HAUtdsE AV 254 St
PHA oAl zolE yEATE. M)A A (specific loaf volume)S 2
8~37 cc/geZ Uxvto]l 7MY =A YERW A, HIbEol FU7ME S H]
A Ho] vrold daul7tFE 25% F7F8E Alo]A7F 28 cc/gl®E Grol
AWM Fo A3l 2pol & H AT

B0l pHE WA 2w e pH 6.7~829 W= d3urs Hrleko]
Z7Fety wknEsle] pHe oA vlF9 4% 05~06 g/mLz U

il
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2% 5~15% H7b 7hA = 05 g/mL, 20, 25% # 7ol 0.6 g/mLo=
Gou7bE H7bgo] SUME R WS R SUbeke Ade BAATh
G575 H7ks 2| A Al A volume indext 16.1~18.8¢] H
WIS HUbeh A 2 diEdo]l 188% wel Fu7F b =
A dEbear, G3EvrR Jrbe] sojd S el Rt A A AobA
th. Symmetry indext= 1.0~1.69 M9=2 tixao] 1622 7H =4
EREA 9 o] A1 Apo]&= Kol gokth. Uniformity index® 0.1~0.49]
W2 GRS 25% e Aol art T = vEs ey

i Tl H9E HoldA]l FYAQd Aol= YERYA skt
Goulb7tRE HUrek 2 A AolA] HAFRE AolA & FFEo A
55 A3 2y Lit(lightness=8 =)ol Al A& FF(crust)2 43.4~56.9

o W BEUAT Aol FAEEE Lgke] dastwA foH

ol 2 YElRA T Aloj=2] & FE(crumb) 66.8~80.99 WHE=
2

= H e
2 AR gxwe] 80.9% 7 B dEwa deutrbe 3
Fol St Alojae WErF #Aasdv. F WAz, AEAFE
(crust)®] agk(redness=2M %) 11.2~14.69 HIZ dow7tF H7t&
of T/t agte F7skAA Fol A<l AolE HERAAL, Aol &

it (crumb) ] agt> -1350014 279 W= daurbEEs H7lskA
< dxae] 49 -135% uEhsta, dauvbe HUbeo] soldr s
A Aol 77k Moz uiHHA 25%E FUFE Aol Ag 2.7=
AAs yEbllth bit(vellowness= A =)ol Al 4 A (crust) o] 2 3=
A1~5222 tlxwo] 5222 744 A vehtm, @eubbs Wbl

o &2

F7185E bgke A A SolATh Aola & HE(crumb)e 511004
8279 W9 R GEuT Wrhge] BoldSE bty E7badAr,
fa

A Aol 7IAA 54 T A HAR
S & 4 Q&= Springness® 4§ 6.7~829 HeE doHlIlFE
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2 0522 7H =4 JEa, 25% bt 0492 7+ 9 Al YERst
28 A (Chewiness) 124.3°14 29692 ®E HI=d, o] 124.3
o= 7 vA veyia, 4 7R JrbEFo]l Sold &S Chewiness7t
25% F7hrell A= 29698 &3 FUbekdth AAES dEUE
Gumminess® 7% 1635~396.1¢] WA= A I} v AR H7rtol
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t}.
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ANA 6.1 "R GSUIFE 25% H7FeE 2\ XA oAV} 7]l TH
AA UEtwtal, GsurbEE 10% 37 2#\ A Aol A7) 61302 Ty
o] 7}4 AA yeERth Crumb coloris 57~74% o & 25% F7kwto] 7t
oAl YUkar, 10% M7 S 7P AseteE Ao®2 YEs T Flavore
9ol A 597 o= thxud 25% H7hwro]l 49802 7t WA yEuta
5% F7hte 7HE AEste Ae® UrEth sH(Taste)S 5.2~65%F 0=
Crumb colort wpz7FAl 2 25% FH7bwo] 7Hd U a5 Wk, ¢
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moisture® 743t F2 W3 E AW A7} Hardnessd 45 2L7HF &
HAA| Aol A= 557.9~1,469.4, HZ2a"S 4749~1,3794, 5% H 72 392.7~
1,310.2, 15% F7Fr2 441.6~1,361.2, 25% 7t 443.3~1,392.39] W=
A%y 713ko] SRS AE7F =4 dEbsth ChewinessE ®W hardness
o} & ANE Hgom Cohesivenessi= L7FF AR AolA9] ¢ 04
8~051% E41H & HelE WEbla, tixdt, 5% H7kE, 16% H7kE, 25%
A7 0 Ao A = 7HE $& AEHE Boltirh A% SYAldd= 7 e
JHE BEATE Gumminess™ AZFAIZRo] Aoje] uwe} Frhekil o
Springness+= A7HF @A Aol A A9 A 5LAVE P Eka, tix
T 5% H7bES A9 TE 16%, 7k 59A), 25% b2 3, 44 A7t
7V =A YERT

A A 2uZF 23 Qe 2o 2avE AT fJE dREvbRE A7t

sto] A7k 2sAAolas JhEegled, AvhRe] A dWrhRe] F%
dlah 2o djdo] glo] swld g dsko] WA o= o] vk &
7 Al A7ERE ARSSt A deEbREE ke 71ed =2 B -
carotene ol szobd Wk ofujz} HE A ¥l o]o] A =<l JtRE -
o|=F, HIEIRIS, Ca, Na, P 5 3 &3 Afde FFdh d74d3 4
A9 e gsurbE 10%, 22 % 10%, HE10% 718 10% 4 @7t 7H
=1 B7EE A Wb o Al fEhAlE AR Sl HE 71l &
7hetan wmapgA| et i vlee e g glon, v w1y AES ALt
& o e Almndnh B A=l dAder sHbRe] b
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ABSTRACT

Quality Characteristics of Rice flour Sponge Cakes

Containing Various Levels of Pumpkin Powder

Lee Soo—Youl

Major in Food Service Management
Dept. of Hotel, Tourism and Restaurant
Management

Graduate School of Business Administration

Hansung University

We have performed the experiment of adding 0, 5, 10, 15, 20 and
25% of sweet pumpkin powder when making sponge cake and analyzed
the common ingredients, the physicochemical properties of rice powder
with the added sweet pumpkin powder and the properties of the
sponge cake. The results are as follows.

The common ingredients of the rice paper include 9.5% of
moisture, 6% of protein, 1% of fat, 80.7% of carbohydrate, 1.5% of
fiber, and 7.2% of ash contents. The moisture content of the rice
powder without sweet pumpkin powder was 159%. The maximum
moisture content of 16% was in the rice powder with 5% of sweet
pumpkin powder and the moisture content decreased as more sweet
pumpkin powder was added to have 14.6% in the case of the rice

powder with 25% of added sweet pumpkin powder. The experimental
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results show that WRC was lowest in the case of the control to which
no sweet pumpkin powder was added. The WRC

value increased as more sweet pumpkin powder was added and the
rice powder with 25% of added sweet pumpkin powder showed 89.0%6.
Similar to WRC, AWRC also increased as more sweet pumpkin powder
was added and ranged from 69.7% to 80.7% The range of pH was
between 555 and 6.14, with the pH of the control of 555. As the
amount of sweet pumpkin powder added increased, the pH was
increased. The pH of the rice powder with 25% of added sweet
pumpkin powder was 6.14.

The sedimentation value was 6.0~10 mlL, significantly increasing
from the lowest 6.0 mL of the control to 10.0 mL of the 25% of sweet
pumpkin powder as the added amount of the sweet pumpkin powder
increased. Similar to the sedimentation value, Pelshenke value also
increased as the amount of the added sweet pumpkin powder increased.
Table 5 shows that the value was 14.3~25.3min as Pelshenke value
increased significantly with the increased amount of the added sweet
pumpkin powder.

The gelatinization temperature fell in the range of 71.8~72.9C and
there was not significant variation between the samples. The peak
viscosity was 253.3~3885 RVU and it increased significantly as the
amount of the added sweet pumpkin powder decreased, with the
maximum peak viscosity of 38385 RVU of the control that was
without sweet pumpkin powder. The breakdown viscosity of the
control, 5% of sweet pumpkin powder sample, 10% sample were 128.9
RVU, 138.0 RVU, and 149.2 RVU, respectively. After this increase, it
decreased from 142.5 RVU of the 15% sample to the 1325 RVU of the
25% sample, but the difference was not significant. The setback
viscosity, which indicates retrogradation of starch, ranged from 120.0~
1489 RVU, as it significantly decreased from the 1489 RVU of the
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control to the 120.0 RVU with the increased sweet pumpkin powder
content.

The midline peak time measured with Mixograph was 3.65~
4.66min with 3.64min of the control and 4.05min of the 10% sweet
pumpkin powder sample. The 15% sample has a little bit decreased
value of 3.96min, but it again increased to 4.66min, the maximum value
of the 20% sample. Then, it also decreased to 4.00min of the 25%
sample. As this, it showed significant difference. The midline peak
height, which is the height of the peak point from the baseline, showed
the same tendency with that of the midline peak time, but it did not
show significant difference between samples.

We also have investigated the volume, weight and specific loaf
volume of the sweet pumpkin powder added sponge cake among its
quality properties. The volume ranged from 810.0cc to 1040.0cc with
the minium of 810.0cc in the case of 25% sweet pumpkin powder cake
sample and the maximum in the case of the cake without sweet
pumpkin powder, decreasing as the amount of the added sweet
pumpkin powder increased. The weight of the sponge cake showed
significant difference as it increased with the increasing sweet pumpkin
powder content in the range of 284.4~286.0g. The specific loaf volume
was 2.8~3.7 cc/g, with the maximum of the control. There was
significant difference as the specific loaf volume decreased with the
increasing sweet pumpkin powder content to the minimum of 2.8 cc/g
of the 25% sweet pumpkin powder sponge cake sample.

The pH of the dough was in between 6.7~8.2 and it decreased as
the amount of the added sweet pumpkin powder increased. The specific
weight was in the range of 0.5~0.6 g/mL. The specific weight of the
control and the 5~15% samples was 0.5 g/mL and that of the 20%
and 25% samples was 0.6 g/mlL, which showed that it tended to

increase as the amount of the added sweet pumpkin powder increased.

_90_



The volume index of the sponge cake to which sweet pumpkin
powder was added was in the range of 16.1~18.8. The volume of the
bread of the control to which no sweet pumpkin powder was added
was the largest with the volume index of 18.8 and it decreased as the
sweet pumpkin powder content increased. The symmetry index was
in the range of 1.0~1.6 with the maximum of 1.6 in the case of the
control but no significant difference was observed. The uniformity
index was in the range of 0.1~04, with the maximum of the 25%
sweet pumpkin powder sponge cake, but there was no significant
difference since most of the samples were in the narrow range.

The chromaticity of the crust and the crumb of the sponge cake
prepared by adding sweet pumpkin powder was measured. First, the
lightness (=L) of the crust part was in the range of 43.4~56.9 and it
significantly decreased as the amount of the added sweet pumpkin
powder increased. The lightness of the crumb of the cake was in the
range of 66.8~809. The lightness of the control was 80.9 which
indicates that it is the brightest and the lightness of the crumb also
decreased with the increased amount of the added sweet pumpkin
powder as the crust. Second, the redness (=a) of the crust was in the
range of 11.2~14.6 and it significantly increased as the amount of the
added sweet pumpkin powder increased. The a value of the crumb was
in the range of -135 and 2.7. The control that was without sweet
pumpkin powder showed the rednesss of -13.5 and the color became
close to red color with the increased amount of the added sweet
pumpkin powder. The 25% sample cake had the a value of 2.7 which
indicate red color. The yellowness (=b) of the crust was in the range
of 44.1~52.2 with the maximum 52.2 in the case of the control, and it
decreased as the amount of sweet pumpkin powder added to the cakes
increased. The yellowness of the crumb, however, increased from 51.1

to 82.7 as the sweet pumpkin powder content increased.
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Springness is one of the mechanical properties and it indicates the
elasticity of the sponge cake to which sweet pumpkin powder was
added. It ranged from 6.7 to 8.2 with the maximum of 8.2 in the case
of the control that was without sweet pumpkin powder. The higher
content of sweet pumpkin powder, the lower elasticity. Cohesiveness,
indicating cohesion of the cake, was in the range of 0.49~052. It was
0.51 in the cases between the control and 15% contents sample. The
highest was 0.52 in the case of the 209 sample and the lowest of 0.49
in the case of 25% sample. Chewiness was found in the range between
124.3 and 2969 with the lowest 124.3 in the case of the control. It
drastically increased as the amount of sweet pumpkin powder added to
the cake increased to have the chewiness of 296.9 in the case of the
15% sample. Gumminess which indicates stickiness was in the range of
163.5~396.1 and it showed significant difference compared to that of
the control increasing drastically as the chewiness.

The volume, which is one of the appearing functional properties of
the sponge cake to which sweet pumpkin powder was added was in
the range of 55~6.6. The sponge cake to which 25% of sweet
pumpkin powder was added had 5.5 point which was the lowest, while
the 5% sample had the highest point of 6.6. Second, the outer color
was 1In between 3.9 and 6.6 point with the lowest 3.9 point in the case
of the control with no sweet pumpkin powder and the highest 6.6 point
in the case of the 5% sweet pumpkin powder sponge cake. Finally,
characteristics of the cake was evaluated to have 4.2 to 5.8 point
which is the same with the volume and outer appearance. When
evaluated only by the outer appearance, the sponge cake with 5% of
sweet pumpkin powder was best preferred, while the control with no
addition was least preferred.

Grain which is one of the inner functional properties of the sponge

cake to which sweet pumpkin powder was added was in the range
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between 50 and 6.1. The pore size was smallest in the case of the
25% sweet pumpkin powder sponge cake and largest in the case of the
109 sponge cake sample with 6.1 point. The crumb color was in the
range of 5.7~7.4 point with the lowest of the 25% sample and the
most preferred sample of 1096 sample. The flavor was in the range of
49 and 5.9. The control and the 25% sample had the lowest point of
49 and the 5% sample was best preferred. The taste was in the range
of 5.2 and 6.5. The 25% sample obtained the lowest point, like the
crumb color, and 10% sponge cake recorded the best point of 6.5.

We have investigated the change of quality by measuring the
hardness, chewiness, cohesiveness, gumminess, springness and moisture
storing the sponge cake and flour to which sweet pumpkin powder was
added for O, 1, 2, 3, 4 and 5 days. The hardness of the flour sponge
cake, the control, the 5% sample, 15% sample and 25% sample was
597.9~1,469.4, 4749~1,379.4, 392.7~1,310.2, 441.6~1,361.2, and 443. 3~
1,392.3, respectively, which indicates that the hardness increased as the
period of storing increased. Chewiness showed the same tendency with
that of hardness. While the cohesiveness of the flour sponge cake was
inconsisteas the perrange of 0.48~0.51, the control, 5% sample, 15%
sample and 25% sample was the perbest le aition at the zeroth day
and worst in the fifth day. Gumminess also increased as the storing
period increased. Springness was the highest in the case of fifth day of
storing in the case of the flour sponge cake, while it was highest in
the fourth day for the control and the 5% sample, the fifth day for
15% sample, and the third and fourth day for the 25% sample.
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