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Physicochemical Characteristics of Rice Flour Sponge Cakes Containing Various
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Abstract

This study investigated the effect of addition of pumpkin on the physicochemical properties of rice sponge cakes. Water
retention capacity(WRC) was lowest in control preparations to which no pumpkin flour was added. WRC increased as more
pumpkin flour was added and rice flour with 25% of added pumpkin flour showed a WRC of 89.0%. Similar to WRC,
alkaline water retention capacity(AWRC) also increased as more pumpkin flour was added and ranged from 69.7% to 80.7%.
As the amount of pumpkin flour added increased, the pH increased. Similar to the sedimentation value, the Pelshenke value
also increased as the amount of the added pumpkin flour increased. The gelatinization temperature did not vary significantly
between the samples(p<0.05). 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 was not significantly different between samples(p<0.05). Volume
was decreased as the amount of the added pumpkin flour increased. The weight of the rice sponge cakes showed significant
difference increasing with the increasing added pumpkin flour(p<0.05). There was significant difference as the specific loaf
volume decreased with the increasing pumpkin flour(p<0.05).

Key words: pumpkin, rice, sponge cake, physicochemical.
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2. Alidhg

1) olstat Sy

Water retention capacity(WRC)+= Collins®} Post®] HFH
(Collins & Post 1981) WP sl SH5IATE B7FF ©&
d 7L2E H7IS AR 2 g2 YR ¥ SRSE
sef 7heka 202 FF Ao WA F, ohA] sEuith 2
Hhsto] 2027 A2 WART) 3,600 rpmof| 4 3027k
AN A ATAES 85t 58 ddEEEE A
72 A9 BAT o WA AR BAZ ZHeld A
stk

Alkaline water retention capacity(AWRC):= AACC o
A GAEE T A& 3 g& Y3 0.1N-sodium bicarbonate
|4 15 mE H7FskaL 204 et A2 WAF £, oAl S
Eotct wRksho] 2027 Ao ¥A], 8,000 rpmol A 155
7F A4 XA AedS BElsha SR AR A
T2 AY FAg o3 JA"E ARY FAE SH5HAT

A Z 7Hsedimentation value)®] &%-2 AACC "ol &3}
o] ARXBIRI, A& 3.2 g& 100 me] A Ho] 3 bromo-
phenol blue &9 50 mE 7}l A1&3] BAMA| 7] T2 iso-
propyl alcoholo] 715 lactic acid A&H 25 mE 713t o
AalA A1 AL ST Bso] AU Yo W FAL
sedimentation value(mf)2 3EA]S}E T

Pelshenke value:= AACCH o] Q3] A|& 3 g& yeast £
1.8 mE 7}514 dough ball2 = F, 32290 A dough
ballo] E]#A "ojA&= AJ7HE =743} Pelshenke value(min)
& Ftoct

2) AlZ29| pH

A& 9] pH+= pH meter(Model 740P, Tstek Inc., Seoul, Korea)
£ A8 pH meterE RS & S5 100 mlof] A&
10 g2 7H5te] & A F 3087 YA} pHE SH 5}

k.
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3) 55 53
Y7F2 9] 33} =32 Rapid Visco Analyser(Model 3D, New-
port Scentific, Narrabeen, N.S.W., Australia)g ©]-&3}o] &4
sklch AR 3.5 g2 BEs| st J= S48 8710l
Y3 SR 250 mE Hrhete] dgde vhe &, B9 5T
o) %2 25To|H 95CrHx) 74he b ThA] B ST
95Co| A 50TC7A Y3ttt T3}/ A& S (initial pasting
temperature), %3173 = (peak viscosity), |1 H = o LE}
U+ A - Z(hold viscosity), I HZoA A HA=E
712l breakdown viscosity 2! %] = (final viscosity), %]
ZAL A AAAEE W 7kl setback viscosity 52 KA}

st}

4) Mixograph &&
Mixograph £4-2 AACC ®H o) w2} Mixograph(National
Mfg. Co., Lincoln, NE, USA)E AM&-3te] =A3l Tt

3. WIIF AEX| 0|39 M=

AR Aolze] Mgl Table 174 2T AHA Aol
NS AolA] 302, TEolA $B Bt Eake 0L, 25
140 102 H7AStel 28 Bt EUBT, Aol A 027
Z3515}19] cream mass(egg-sugar batter)S THS1T}h Cream mass
240 g2 bowlol] £71T A2 100 g& H7}3 the, T8 =7
O 2 403] wW=A T35 Aol BHEE pan(WF A E 14.8
cm, o] 6.9 cm, Y5 Fo] 1,260 me)o] @il 180 Col|A] 30&
7 T A2oA FZA & E4S AAsT

4. WIIF AHX| HO|1=2 FA|, Ful, HIHH

2718 upA 281z Ao|aE 17 s T A (g

- ool - 2934 RERELD LR

5.

BEs 188 Wi AxT Ale AnA Aolag
T& Z 1A 7 A-L2of u3lt k2 Texture Analyser(TA-XT2
Microsystem Co., England)E AR&3}4] pre test speed 5.0 mmn/
sec, test speed 5.0 mm/sec, post test speed 5.0 m/sec®] AL Z
2758194k

6. SHXzZ

EA A= Windows8(ver. 10.0) SPSS(statistical package
for the social science) EA| packageE AMESIE L, 24219 4
3] v 2 Agge] BT BN Axslgon,
Duncan's multiple range Zt3 AAAAE F5HE T

2ot & onF

olatete EN

1
g 7HRE 7R B7HR AW A] Aloj2 9] o]e)ehA
/4 A EH Table 29} gt ©5Ef 717 Y77t A7EE
AHR] Ao]2o] WRCSF AWRCE] 1|2 S Table 29
A A3 McConnell(1974) -5-2] Aol &J3HH WRCE 4
ol T, A A A7)0l wet FFE T B
TEYE, B A7 A7 WRCT} 68.5~89.0%=2 thEut
7S A7 g 22 A 68.5%= 7MY WA U
B o, @5 7hE Hrkgo] S$7MdS WRC g i
ZHT foF o R FIRsI o, dEE 7FRE 25% MUK
A7FE7 89.0%2 7HE A UERHTHp<0.05). AWRCE &
st 742 0] Hrlegol what 69.7~80.7%2 UERgEo.H, WRC
S WA 2 2 3 7hR Y] Hreke] St
FE FYH o2 AWRCT} S718h= B3-S 2 A THp<0.05).

Jlrn

1=}
€ e S5t FHEe® YEhla, —‘?‘—EJ F&E 0 goHr 7hR HrMge]| mE AR pHe 555~6.142
&3 FAANEHLE bowlel] FAS E2 F wAAAHI UEbgon, B71Re) @3t 7HRE H7ISHA] o2 tiE2E
§7 Fue) Ru)E ZHY P bowlo] AEA AOIZ FI ) B pH S557F kT, W] wEu 74 25% H7}
T &g v2ATe] BY FUE bowl Aerh olm o 3 A9 pHE 6142 Uehon, WrhRe] w712 H7t
sAUYe] g ) S AEA AolAe) HuE o] Z7USE pHF $91H 0% Eobirhp<0.05). W
Uet= o, FASH Fulo] SAgo= B A (nl/ oy %S H7FeE Hur MSQ2008)9] 7ol 7Mool &
9e Tkt 42 pHr} Zasts A B
Table 1. Formula and ingredient specifications of sponge cakes (2)
) Pumpkin flour(%)
Ingredients
0 5 10 15 20 25
Rice powder 100 95 90 85 80 75
Pumpkin flour 0 5 10 15 20 25
Sugar(fine granulated) 100 100 100 100 100 100
Fresh whole egg(with shell) 100 100 100 100 100 100
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Table 2. Changes in WRC, AWRC, pH, Sed. value and PK value of rice and pumpkin flour blends

Blend oD ) Sed”. PK”
. WRC(%) AWRC(%) pH )

ratio(%) value(ml) value(min)
0 68.5+1.05° 69.7+0.34° 5.55+0.03"" 6.0+0.00° 14.3+0.58"
5 79.320.71° 71.7+0.39° 5.8120.01° 7.0£1.00° 16.0£1.00°
10 80.6:0.90° 77.120.39° 5.94+0.02° 7.340.58" 17.3+1.15®
15 81.120.90° 77.5+0.20° 6.02+0.02° 8.340.58° 18.7+2.08™
20 88.8+1.08° 79.6+1.47° 6.13£0.00° 9.3+0.58° 20.3+1.53°
25 89.0+0.58° 80.7+1.18° 6.1420.00° 10.0+0.00° 25.3+1.53¢

" Water retention capacity. 2 Alkaline water retention capacity. ¥ Sedimentation value. ¥ Pelshenke value.

* Means in a column sharing a common superscript letter(s) are not significantly different(p<0.05).

Z A 7Hsedimentation value)@} PK value= U7}F9] Z2Hl
o] it A& Bristes 7L R A7 26 m o]}, PK
value= 60 min o5t WEHE o2 FHIlsirtal KB Iilsiyct
(HEE 5 1975). AA7b= A7tso| dsv 7528 H7h=F
of wel 6.0~10.0 M Vehton, thsut 7122 Hrletx|
oo o AL 60 M2 7MY WA velta, gst
7t F7Ero]l WoldSE FUlete dout 7FRE 25% 3
7HEES w100 M2 §9F 02 Z745tEthp<0.05). o)1=
grt2uto g AW Ao]aE AR Yrot gsyl 7p2
£ /Ko 2 8| TrE o] gt Fo] FAE UL AR
gt} PK value: 143~253 min©.2 o uls) cxu}
7} H7Fgo] Wold42 PK value7} 2202 Z7}8le
BEFE EAHp<0.05).

0]3F5Hd EAJol AWRC, WRC, HA7}, PK value] Arzkat
AE AHEE Table 37+ 2t} WRCS AWRC, A7} PK
value7he] AFTAISE ZzF =0.913%, r=0.941%%, r=0.746*)]
Y] FBRBAE Ho A7t gz 729 ko] F
7VFeH=2 WRC7} 273+, o]l AWRC, 2 A7} PK value®
A F7teHe Ao ZRIAE EAhp<0.01, p<0.05). E
AWRCS} A7kete] TA M= Tradl 7k o] rlRkol
Z7145 AWRCSE FA717F 3 Z718He 1=0.905%+2)
Ao AHBAE EATHp<0.01, p<0.05). PK valuee} 77}
£ =0912%9] Ho] AJ{PA R Tdsut 7pR| Aol F

Table 3. Comrelation coefficients among WRC, AWRC,
Sed. value, and 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*

D See Table 2 for description abbreviation.
* % . Significant at the 5 and 1% levels probability, respectively.

7Vek5 PK value7} S7Fetal JA7ME @A S7tske A
2 B YrHp<0.01, p<0.05). Chang 5(1984)2] Aol w=w
AWRGC, PK value, A71= A2 A@TA 7} Qota Bst
foH, AWRCE 4715 F4 4 H7tof o] &= qlrk
3 th E McConnell 5(1974)2 WRC7} A& 9] Tl oF
o Aol o] kil HuEgeh gabA & AfoME o
Zub 7} 9| 7ol 71l whel dhi o] gR4tE o] I
A7}, PK value, AWRCS} WRC7} §-old o2 Z718t= AL
2 Yeht fARRE S B

2. 331 SM1} 0|3fstx] S49| AR

RVA®| 93t A|59] 53} £/ Table 492} ) 33174
LEL 718~729T 9] WHR 7k Amzr] $IH ol
= YERA] ottt 2 17 E(peak viscosity)+= 388.5~253.3
RVUR gul 7128 d7)siA) e tzze] 49 3885
RVUZ 714 %7 U, @ 742 Jrkegol Z71a4
2 golxoa 7HAsIATHp<0.05). B7tE AHXA| Ao|aE
A38F Nam YH(2005)9 A= X2 =+= 188.33 RVUZ
e, E A7} xolE E ) Breakdown 128.9~149.2
RVUE @&t 742 H7hepe] uheh 521219 Zolt trehi
2] 9Fgkom, setback-S 120.0~148.9 RVURE A7}3o| thaut
2 @rlo] R4S FolHon aTATHp<0.05).
B7FE AEA] Ao|l2E AR Nam YH(2005)= FHAHE
= 188.3 RVU, breakdown®| 62.33 RVU, setback 41.0 RVUZ,
£ aTo vugs § Gsu RS ke Bt H)
3] ghe ArbRel Hjs) RE grol 7] et gee A%
2 WA AR} WA B AR Saje) AR
7} whzchn Apz .

A= 33} 543 o]5}8HE ¢l WRC, AWRC, 337} PK
value2}o] AUAAE Aru ™ Table 59 Zth WRCE &
SLEA] peak, hold, breakdown, setback-2> Z}2; r=—0.963%*, =
—0.970%*, 1=—0.969** =—0911*2] Fo] AAAAE B
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Table 4. Changes in RVA" pasting properties of rice and pumpkin flour blends

Blend ratio Initial pasting temp. Viscosity(RVU)
(%) (0) Peak Hold Breakdown Final Setback
0 71.8+0.08" 388.5422.1¢ 259.6+4.03° 128.9+20.5" 408.6+5.53" 148.9+1.59°
5 71.8+1.39° 345.2413.4° 207.2+6.92° 138.0+ 6.7° 349.6+5.24° 142.4+1.72°
10 72.30.94° 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+3.57° 142.5+ 5.7° 287.8+5.20° 133.942.07°
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" 2533+ 8.7 120.7+2.76" 132.5+ 6.0" 240.7+1.20° 120.042.12°

D Rapid Visco Analyser. 2

Means in a column sharing a common superscript letter(s) are not significantly different(p<0.05).

Table 5. Conrelation coefficients among WRC, AWRC, Sed. value, PK value and RVA characteristics of rice and pumpkin

flour blends”

RVA viscosity(RVU)

Initial pasting temp.

Peak Hold Breakdown Final Setback
WRC 0.685 —0.963%* —0.970** —0.969** 0.298 —0911*
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 See Table 2 and Table 4 for description abbreviation. *** :

THp<0.01, p<0.05). AWRCS} B3} A== =0.818%2] &
o] AAAAE YEFH T, AWRCE} peak, hold, breakdown,
setback 2] A}TAA| = 1=—0.942%* 1=—0.966**, r=—0.957*%,
7=—0.854%2] Eo] A BATHp<0.01, p<0.05). A=7}e}
peak, hold, breakdown, setback®] ArTITA= r=—0.991%*,
=—0.964%*, }=—0.979%* ;=—0.993%*9] H o] ATNA =
AHp<0.01, p<0.05). PK value?} &3} EAJQl peak, break-
down, setback®] AATTA L= =—0.855%, r=—0.826%, r=
—0.932%*0] Ho] TAZ ¥ HTHp<0.01, p<0.05).

Significant at the 5 and 1% levels probability, respectively.

3.8 5
Mixograph<= Pé" T4 2FHY I A=
U7po] o g

T 5 AehFE
AWz Ao|3 ¥ -ag
34 mixographS o]- &34 AF A7 Table 67 Zth
Midline peak time= 3.65~4.66 mino. 2 Ts v 725 Z7}
A o g 2Zo] A$ 364 mino|Qon, tjxZ3} v wa}
G v TEEl 7HRE 20% W7He A9k 466 mno 2 §

~1ﬂ.1 ﬂl{o &

Table 6. 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" 49.9545.16" 50.77+5.45° 41.3148.20°
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° 49.0144.38™ 46314547
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® 48.2342.84°
25 4.00+0.28" 49.70:£0.36" 40.53+7.01° 49.19+£6.21°

Y Means in a column sharing a common superscript letter(s) are not significantly different(p<0.05).
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9291 zpe]7h ekt th(p<0.05).

¥, midline peak height= A|&7ke] §-2]& Q1 zfol= b
ERA] o TH(p<0.05). A7hRol dEu 7125 0~25% 3
7Fet 7A2-9] width at peakS AR gEut 715 Arlgko)
Z7F85E Goldor asks A BYrhp<0.05). Widh
at 8.002 ©&H} 7H bkl wet folHog Apo|zt
BHA] 8k tH(p<0.05).

4. Mixograph 5441} 0|2ty S449| AZHHA|

Mixograph E-43} o] 38}8 49| TAL Table 73} 2k,
Mixograph £4 % midline peak time2> WRC X AWRC2}2]
BAAA 22 1=0.902%, r=0.946**2] A& JTIAE HG
TH(p<0.01, p<0.05). Width at peak+= WRC, AWRC, Z A 7}}
PK valueo| Al ZFZF r=—0.862%, 1=—0.829%, 1=—0.971**, =
—0.976*%*2] o AAIA S EFHATHp<0.01, p<0.05). Width
at 8.002& WRC, AWRC®} RAAZIo|A Z+zF 7=0.956**, =
0.946%*, 1=0.938** 2] A o] ATHAE K FHp<0.01). Mixograph
EA3} RVA EATS] Ao A= midline peak time2] 739

wsut 742 W7} kR Alolae) o|sjata B4 167

=

VA EA] £ peak viscosityo| A] 7=—0.864*, hold viscosity®]|
AL =—0.914%, breakdowno]| 4] r=—0.894% 9] ELo] ArzlaiA)
£ HEFHp<0.05). Mixograph £4J¢l width at peak®} RVA &
A9l peak viscosityo| A 7=0.932**, hold viscosityo]| A= 1=
0.882*, breakdowno]| A= r=0.908*, setbacko]|A]= r=0.981**
o] Ao AATAESE HYrHp<0.01, p<0.05). Mixograph E4
Q1 width at 8.002} RVA £4J2l intial pasting temp. )| A= 1=
—0.857*% peak viscosity o] A= r=—0.972** hold viscosity ]|
A= =—0.990**, breakdowno]| A= r=—0.984**, setbacko]| 4]
= =—0.897*9] KO AAE UeEHHTHp<0.01, p<0.05).

St 72

1]
02

718t WIHE AHX| 0|32 &

dm

o0z O

R A e DEE R ELE
A, %5, 85 & AR A3} Table 83} 2k 23 o
o] 1,040.0 nt 744 $5j7h SA| rehgom, 87t
sk 742 259 H7FsE A2t 810.0 mlE 7HRF 2 e
S bR Aol Sold4g Rulst gojdoz 7

Lol N

Table 7. Comrelation coefficients between Mixograph characteristics and quality parameters of rice and pumpkin flour blends”

Mixograph charateristics

ali arameters
Quality p Midline peak time

Midline peak height

Width at peak Width at 8.00

WRC 0.902*
AWRC 0.946**
Sed. value 0.795
PK value 0.521
RVA characteristics
Intial pasting temp. 0.650
Peak viscosity —0.864*
Hold viscosity —0.914%*
Breakdown —0.891%
Final viscosity 0.593
Setback —0.730

—0.070
—0.049
—0.300
—0.338

—0.353

—0.862* 0.956**
—0.829* 0.946**
—0.971** 0.938**
—0.976** 0.763
—0.752 —0.857*
0.259 0.932%* —0.972%*
0.184 0.882* —0.990**
0.218 0.908* —0.984**
0.480 0.125 0.385
0.366 0.981%* —0.897*

" See Table 5 for description abbreviation. * ** : Significant at the 5 and 1% levels probability, respectively.

Table 8. Changes in volume, weight and specific loaf volume of sponge cake prepared from rice and pumpkin flour blends

Blend ratio(%) Loaf volume(m/)

Loaf weight(g) Specific loaf volume (mé/g)

0 1,040.0428.3°
5 980.0+28.3°
10 960.0+28 3™
15 950.0+14.1™
20 865.0+ 7.1°
25 810.0+42.4°

284.5+0.7" 3.740.1°
284 4+0.5% 3.440.1°
284.3+0.5" 3.3+0.1%
285.240.5"° 3.3+0.1%
286.0+0.3° 3.0+0.0™
285.8+0.5° 2.8+0.1°

" Means in a column sharing a common superscript letter(s) are not significantly different(p<0.05).
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A3 A Hgon thaEk 7E2 20%, 25% H7HeE Ag
+o] tE2Z FoFez Zo|g HFthp<0.05). FA=
84.4~286.0 g0 M2 Wrl2 AZZ| Fo|3 A=A ©3ut
7VRE ANESE RAV SUtstR e, ©2Et 7ER 20%,
25% 7kt A 22 F9A ¢ Aol Ut Athp<
0.05). H]A| AL 2.8~3.7 ml/goZ gjRFo] 7H A e
AL, ©3Ek 719 Hrlero] St HIA|Z o] WolA
A g@5Er 71RE 25% H71et Alo)=27) 2.8 mige =7 7P A
grow, dadl 718 20%2F 25%S A7FsE 497 g 2a
£-0]17¢] 2}o]E B PTHp<0.05). Hur MS(2008), Park 5(2008),
Ju 5(2006)2] AFNHE Bz o] Hrleko| Z7}etaE )
AAo| st AR HiEo] B Aot fARE A7t
Uebstth

6. thStt WIIFE AHEX| 0|32 F& S43t 0lstst
& S49| AR

A7t @3H 7IRE J7IgE AW AolaY £4 &
3} o|steld S49] ATTAS AulE Ak Table 99} 2
o} b2 Bat /b2 Wyl AR Ao|=e] Hujeh
o|&shd E4J<Ql WRC, AWRC, A7}, PK value] #HA=
r=—0.940%* y=—0.865%, r=—0.962** y=—0.903*%2] Xo] A}
FTIAE B Yhp<0.01, p<0.05). L1 9} S3HEA 2] RVAL)
A | A= peak viscosity7} #=0.942**, hold viscosity o] A=
r=0.915%, breakdowno] A& =0.931**2 A o] AAAAE L}t
EHATHp<001, p<0.05). o] TIEAS WZe] WA} A
HA BAZL Aom, BEe] WAL ABA) Aol Ry
o 22 BAZE B2 peak viscosity$} F O AHBAS
Holtta Atg gtk

wrlzol whaut 712g Hrkeh AR Aol=e] Rujsh
mixograph EA41 2] A of| A= width at peako]| 4] 1=0.965%* 2]
o) AFUTAZ, width at 8 mino| = = 0.887+] 29| 4}
AL UEITHp<0.01, p<0.05). B7}2o] Tas 12S
Hrke 2WA) Aolael wAAT olsksh B9 WRC,
AWRC, A7}, PK value®] A= =—0.939%* 1=—0.867**,
r=—0.959%* y=—0.900*2] Fo] AINA S YEFHTHp<0.01,
p<0.05). H]A| 4T} TIFEAQ RVALI= peak viscosity | A]
r=0.939**, hold viscosity:= r=0.912*, breakdowno]|X= =
0.928**, setback+= r=0.951**Z A 2] ATTAE X FTHp<0.01,
p<0.05). &7}Fo]| @3t 7}RE H7IeE 2HA] Alo]=29| H]
A2 2} mixograph £/ 7+2] HA o A= width at peako]| A] r=
0.963*%*2] A o] AANIAE width at 8 minof| A& r=—0.883*
o] Ho] A S B ATHp<0.01, p<0.05). Park S(2008)<]
Aol w2 Aoj=e] Faje el of Wi o]
ol o5t vk JA 2 AR s3tof 93] zpol7t ikl
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Table 9. Correlation coefficients among specific gravity
of batter, sponge cake characteristics and quality parameters
of rice and pumpkin flour blends"

Sponge cake characteristics

Quality parameter
Loaf volume Sp. loaf volume

WRC —0.940** —0.939%*
AWRC —0.865* —0.867**
Sed. value —0.962** —0.959%*
PK value —0.903* —0.900%*
RVA characteristics
Initial pasting temp. —0.689 0.471
Peak viscosity 0.942%* 0.939**
Hold viscosity 0.915* 0.912*
Breakdown 0.931** 0.928**
Final viscosity —0.043 —0.046
Setback 0.955 0.951**
Mixograph characteristics
Midline peak time —0.761 —0.764
Midline peak height 0.081 0.068
Width at peak 0.965%* 0.963**
Width at 8 min —0.887* —0.883*

" See Table 5 for description abbreviation.
* *% . Significant at the 5 and 1% levels probability, respectively.

sfof 2 A7k fARE AL B

7. @718 AHX| Ho|39 HELt Ol3lety EM U F
A SMo| AEEA

A7LRo| @34 7FRE 0~-25% J7FeE 2HA] Alol=29]
Aret Aola Fdo| FFE F= LJASTY AHHAE
A& 23S Table 109 A8 B7HEo] ©a8t 745
£ A7t AHA Aol|m39 AxE WRCE PK valueo] A
r=0.870*2} 1=0.936** 2] A 2] ATAIE X FHthp<0.01, p<0.05).
H50] RVA 5403 % =90 oA = peak viscosity o] 4]
r=—0891%*, hold viscosity+= r=—0.841%, breakdown©®| r=—0.868*
final viscosity+= r=—0.138*, set back-> r=—0.949**2 79|
5O AHHAE HHHp<0.01, p<0.05). Mixograph®] £/4
I} A9} WA= width at peak7} r=—0.976%* 0 2 H.o] Ak
BHAE EATHp<0.01). B7}5o] @34 725 J7keE &
Hx) Aolae] Buje} ARL —0877+9] Ho| APTAS
Bgom wAHT AEL ——0980+9] o8 2o 4
TS B ATHp<0.01, p<0.05).
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Table 10. Conrelation coefficients between hardness of
textural properties and quality parameter of rice and pumpkin
flour blends"

Quality parameter Hardness

WRC 0.870*
AWRC 0.769
Sed. value 0.808
PK value 0.936**
RVA 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

Sponge cake characteristics

0.877*
—0.980**

Loaf volume

Specific loaf volume

" See Table 5 for description abbreviation.
**% . Significant at the 5 and 1% levels probability, respectively.
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