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Effect of Process Rice Flour on the Sensory and Mechanical
Characteristics of Backsulgi by Storage Time and Temperature

Mi-Hyang Oh, Kyung-Ja Kim
Department of Food Science and Nutrition, Dong-A University

Abstract

Backsulgi, the most basic type of rice cake, were prepared with the addition of process rice flour at 0%, 10%,
20%, 30%, 40% and their sensory quality and mechanical characteristics were compared. In addition, the changes in
the sensory and textwal characteristics of Backsulgi were determined while storing them at the temperatures of 4°C

and 20C for O, 1, 2, and 3 days.

As a result of sensory evaluation, Backsulgi with 30% process rice flour

showed the highest szore in overall quality, and the one with 10% process rice flour showed higher scores than

controls.

Backsulgi with process rice flour did not show significant differences in whiteness, graininess, sweet aroma,
roasted nutty taste, sweet taste compared with the control even in the longer storage time at 4°C and 20°C.
In the measurement o color changes, L value (lightness) was not significantly

different, but a value

increased.

(redness) and b value (yellowness) were increased as the addition of process rice flour

Key words : Backsulgi, process rice flour, sensory evaluation, mechanical characteristics
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Table 1. Formulas for Backsulgi changed with process
rice powder

Ingredient(g)

sample rice flour  process salt sugar water
(%) (g  rice flour(g)  (g) (®) (mL)
Cco 200 0 1.6 20 30
R1 180 20 1.6 20 39.8
R2 160 40 1.6 20 49.6
R3 140 60 1.6 20 59.4
R4 120 30 1.6 20 69.2

CO : Backsulgi (control)

R1 : Backsulgi changed with process rice flour 10%
R2 : Backsulgi changed with process rice flour 20%
R3 : Backsulgi changed with process rice flour 30%
R4 : Backsulgi changed with process rice flour 40%

Polished rice
4
Soaking rice for 3 hr
J
Draining for 30 min
d
Milling (2 times,10 min)
1
Sieving
| < process rice flour, sugar, salt
Mixing (100 times)
| —water
Mixing (100 times)
1
Sieving
1
Steaming Cooking for 20 min
J

Cooling (room temperature) 1 hrs

Fig. 1. Preparation procedure for Backsulgi changed
process rice powder
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Deformation time 2 sec

- 36 -

@ BAAZ B

AT9 AZFEAE 3t E4AEY 4 T
Bad FFUAE, ANOVA 74, tiEvla,
A, Aukd] wEnd 9% FE= 4
st AR HE BA AAAE o &
St BEAstgewn, #A OIZ AYE HAsHY
Photo shop 7.0 version® ©]&3}9itl. ANOVA A%
5 AEBE Atolg $94e AR Sdd OF
vlm #g2 syl Tukey’s multiple comparisons
Al BRE FAXAEE A
MINITAB" g ©] &3}gich

=
=

&
2}

=

[ R=Ni-X

B X
ar rea=

i rﬂ 1% r}u:

Fl

package

al
ES

=t
=

. A}

K

1. &5

) A% exsk AR Aol G B A7}
Table 7HER7ME dAFe dEle 9IS
4CNA 0, 1, 2 2 39 AFREA #FHAAE 2
Fo|t}. Z M (whiteness) 2 A|ZA F o} AFUAS5o| ot
g F938 FolE Holx AR2m(p<0.05), A=A
=9 19 BHA 10% 727 AT 22 A
F5 Bgtou Alg o fF9F AolE HolA
Aokt AN H (graininess)= A= ZY  10%%
20% 7}EANE HAbTOA 22 FFE dted
A 14 o)F £ EE A8 #F9F AHolg H
oA &tthp<0.05). & HAl(sweety aroma)e} LA
% gh(roasted nutty taste)2 A X & 30%, 40% 7+F

#742 AT dERTERD 2 445 oot

At

K- =
L -
=
L.

0 oo MY

FAH Aol BolA YHTHP<005). Hrksweety
) e AZHF} MG ES F5E wgen =



ovE - AAA

37

Table 2. Sensory characteristics of Backsulgi affected with different levels of Process Rice Flour and storage time at 4°C

M=SD
Sensory storage Different levels
T . F-value
characteristic time(days) CO R1 R2 R3 R4
Whiteness 0 3.6+12 44408 38+1.2 35+1.6 39+1.1 0.93™
1 34405 3.6+05 34405 3.4+05 34405 0.30™
2 38+1.3 3.6+1.1 36+1.1 3.6+1.1 3.6+1.1 0.03™
3 40+1.0 40%1.0 40+1.0 4010 40+1.0 0.00™
Graininess 0 38+1.1 3.0+1.0 2.8+1.1 34%1.6 3.6+0.9 0.66"™
1 42404 42404 42404 42404 42404 0.00™
2 42404 42404 42404 42404 42404 0.00™
3 42404 42404 42404 42+04 42404 0.00™
Sweety aroma 0 26+1.1 28+1.1 20+15 32415 34+15 0.83™
1 12404 12404 14405 12404 12404 0.18™
2 1.6+05 1.6+0.5 1.6+0.5 1.6+0.5 14405 0.13™
3 12404 12404 12404 12404 12404 0.00™
Roasted nutty taste 0 26+1.1 2.8+08 3.0+1.6 32+15 32+18 0.17™
1 1.0£0.0 14405 14405 1.0£0.0 1.0£0.0 2.00™
2 1.8+1.1 1.8+ 1.1 1.8+1.1 1.8+1.1 1.8+1.1 0.00™
3 1.6+09 14405 14405 1.6+05 1.6+0.5 0.15™
Sweety taste 0 34+1.1 24+08 3.0+10 40407 34+1.1 227"
1 26+15 26+1.3 28+13 24+16 24+15 0.07"™
2 24106 24406 24406 24406 2.6+0.6 0.13™
3 2.8+0.5 2.6+0.5 2.8+04 2.8+04 24405 0.67™
Hardness 0 3.6+0.5 4.0+0.7 2.4+0.5 34+1.6 2.0+1.7 2.78™
1 48405 46+05 48+04 48+04 5.0£00 0.56™
2 44405 4.4+05 4.6+0.5 5.0%0.0 48404 1.55™
3 5.0+0.0 5.0+0.0 5.0£0.0 5.0+00 48+04 1.00™
Moistness 0 32415 40+12 2.8408 24+1.1 12405 4.54™
1 1.6+05 20407 20407 2.0+0.7 1.6+06 0.46™
2 14105 1.2+04 1.8+04 1.01+0.0 1.8+04 3.56*
3 12404 1.0£0.0 12404 12404 2.0£00 6.33*
Cohesiveness 0 24+1.1 3.0+0.7 36+1.6 40+1.0 22408 2.33"
1 26+16 26+13 28+1.3 24415 24+15 0.07™
2 1.6£0.5 1.8+04 14405 1.6+0.5 1.4+0.5 0.50™
3 12404 12404 1.04+0.0 14405 1.6+0.5 1.30™
Overall Quality 0 28+08 38+1.1 20407 44409 22+13 5.45%
1 1.84+0.4 24405 24409 22404 1.8+05 1.35™
2 12404 1.4£05 1.0£0.0 12404 12404 0.56™
3 1.6+0.9 1.4+0.5 1.4+0.5 1.6+0.9 12404 0.29™
1) Means with the same letter are not significantly different (p<0.05)
™ Not significantly, —* P<0.05, ** P<0.01, *** P<0.001
2) CO : Backsulgi (control)
R1 : Backsulgi changed with process rice flour 10% R2 : Backsulgi changed with process rice flour 20%
R3 : Backsulgi changed with process rice flour 30% R4 : Backsulgi changed with process rice flour 40%
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Table 3. Sensory characteristics of Backsulgi affected with different levels of Process Rice Flour and storage time at 20°C

M=5SD
Sensory storage Different levels
L. R F-value
characteristic time(days) CO R1 R2 R3 R4
Whiteness 0 3612 441038 3.8+1.2 35+16 39+1.1 0.93™
1 42408 4.6+05 44405 40+1.2 40+12 0.40™
2 4040.7 3.8+04 3.8+04 3.6+09 3.6+1.6 0.17™
3 42404 42404 42404 42404 42404 0.00™
Graininess 0 38+1.1 3.0+1.0 28+1.1 34416 3.6+09 0.66™
1 38+04 32404 28+0.8 3.4+05 40407 3.00™
2 3.6+05 2.8+08 2.8+0.8 32+04 4.0+0.7 2.83™
3 44+0.5 3.8+04 42404 44105 4.6+0.5 1.77™
Sweety aroma 0 26+1.1 28+1.1 20+1.5 32+15 34+15 0.83™
1 2.840.8 26+0.5 22404 24405 20+00 1.67™
2 24405 2.4+05 22404 2.4+05 24+0.5 0.14™
3 14405 14405 1.6+09 1.6+09 1.6+0.9 0.10™
Roasted nutty taste 0 26+1.1 28408 30+16 32+15 32+1.8 0.17"
1 22404 2.040.0 24405 24405 24409 0.50™
2 2.0+00 20400 24405 24405 2.0+00 2.00™
3 20407 22408 224038 20407 20407 0.10™
Sweety taste 0 34%1.1 2.4+0.8 3.0+1.0 40+0.7 34+1.1 227
1 22404 2.4+05 22404 22404 22404 0.18™
2 24405 24405 2.8+04 3.0+0.7 3.0+12 0.82™
3 20407 20207 22408 2.0+0.7 26+0.5 0.68™
Hardness 0 3.6+05 40+0.7 24+05 34+1.6 20+1.7 2.78™
1 24+05 1.6+0.5 20£1.0 34409 3.6+09 5.94*
2 3.6+05 32411 3.4+09 3.4+09 44405 1.62™
3 38+13 3.0+07 34405 42408 4.6+09 2.50™
Moistness 0 32+15 40x12 2.8+0.8 24+1.1 12405 4.54™
1 22404 3.0+0.7 34+05 24405 1.8+0.8 3.56%
2 24405 32404 2.8+04 24405 20£1.0 2.60™
3 1.4+0.5 20+1.0 1.6+0.5 1.6+05 12404 1.05™
Cohesiveness 0 24+1.1 3.0+0.7 36+1.6 40+1.0 22408 2.33%
1 24405 3.4+09 3.6+0.5 24409 1.8+0.8 4.93*%
2 24405 28404 26+0.5 2.6+0.5 24409 037"
3 20407 2.6+0.5 22404 22404 1.8+0.8 1.16™
Overall Quality 0 2.8+0.8 38+1.1 2.0+0.7 44409 22413 5.45%
1 24405 3.0+0.0 34+05 22404 2.0+0.7 6.54*
2 24409 2.8+08 28408 28+04 1.6+09 2.13™
3 20400 32411 26+05 2.0+00 1.6+0.5 5.44*

1) Means with the same leter are not significantly different (p<0.05)
NS Not significantly, * P<0.05, ** P<0.01, *** P<0.001

2) CO : Backsulgi (control)
R1 : Backsulgi changed with process rice flour 10% R2 : Backsulgi changed with process rice flour 20%
R3 : Backsulgi changed with process rice flour 30% R4 : Backsulgi changed with process rice flour 40%
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Fig. 2. QDA profile of Backsulgies affected with different
levels of process rice flour and storage tamperature in 0
day.
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hardness sweety taste

Fig. 3. QDA profile of Backsulgies affected with different
levels of process rice flour and storage tamperature at
4°C in 1 day.
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Fig. 4. QDA profile of Backsulgies affected with different
levels of process rice flour and storage tamperature at
4°C in 2 day.
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Fig. 5. QDA profile of Backsulgies affected with different
levels of process rice flour and storage tamperature at
4°C in 3 day.
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Fig. 6. QDA profile of Backsulgies affected with different
levels of process rice flour and storage tamperature at
20°C in 1 day.
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Fig. 7. QDA profile of Backsulgies affected with different
levels of process rice flour and storage tamperature at
20°C in 2 day.
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Fig. 8. QDA profile of Backsulgies affected with different
levels of process rice flour and storage tamperature at
20C in 3 day.
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2. JIHIH™AEAL

1) A=54

Table 4= 7}EZA7LE dAZFE 2T HH79
4Co)A AR w2 A=ZEF Aot Y=
(De 0delA A7 24 H< 7HEZENFE AFS
galgt 9479 AT Atoldle F9F Aole
AAAT AF 3454 20% HATFANA dzTRG
BELZF 65712 &2 e Yelithp<0.001). 3
AZ@)e 7HEFRTFE thAl Zo] RoldfE Zao)
ZFasn AN JehtAd, 0% gATFE -024,
30% WATE 0042 A Fo] FrIede] wet F
Aol AR E & = JUTHp<0.05). FHEb)= A%
Ao} AFALE dAFol bt FAHA Ao &
Holx gkgtot A 1dA 0% WA T vlis) 7}
TALE AT BEFE FYHezE g4 R
3 % Th(p<0.05).

Table 5= 7132715 dAZFE 29 HAd719
20TCo0A AZ7|0e w2 M2 Aot FE
L= AZ712T 7122 71F A uet §93
Zelg el A stk AAE@E Axgd, A
Z1d, A% 3dele 7H3AE dATFY 2T
Abololl & F9A zbolzt floey ANMEE= A% 2d

283 41

M= A 397 0% H2TERY JEAE A
Fol W52 o] AsA UeRTHp<0.001).

MeZy ARE FHHeE aFs BH 4T A
Zo A FHFAVEE dAFge] 3UMEFE dE2TR
o AZHFE ag 7MoY qEFRG L b

< dAsA greH, AVl BHEFEF L
3 bge 37h SETL agte ISt BLsa
o AZXE 20CoMe AZ7| BAIglo]l ag}
b HET Mok F/ASRT Lgte FHA @
gk QL PR WARLSE LS Frhetn
b #AAFrhe Nishita'o] AFHSE A4 &
gtk

2) Texture &3

Table 62 7}3 A7/ dAZHE g H47&
4CelA 0, 1,2 2 34 A% A8 71AH &3
Ao|th A E(hradness)= AXFE 72A7E O
AFel F/4&FE A et 0% =277 Mg
gusitta BrhE Avhp<001). AF 244 0% of
ZF7F pEAME QATFREY AR 52 #E U
Ebdem 30% dATIF AF $e e vERg
(p<0.001). AZ 3ds4 0% x=THRTt 7HER7}ME
20%, 30% WAT7F Fgdem I s UE

A 0% WE2TFRT 738712 dAFo] Bold & Thp<0.05). &3 H(cohesiveness)Z Az F 0% o
Ao feFes dsA Yet(p<005). FAE  2TRY AFWE dAT) fdHe2 5L 3
Table 4. Hunter’s color value of Backsulgi affected with different levels of Process Rice Flour and storage time at 4C
M=ESD
mechanical storage Different levels
. . F-value
characteristic time(days) CcO R1 R2 R3 R4
lightness 0 58.2915.01 52.94+2.36 53.6714.05 49.22+1.42 52931421 235"
1 53.80£1.37 54.55£5.35 60.05+3.35 52.82£2.36 57.41+£4.90 1.84™
2 46.3414.54 44.89+3.10 48.25+7.05 53.1515.49 50.3011.49 1.43%
3 52.26+1.09 40.04£2.13 65.71+7.29 59.58+3.66 61.1014.82 15.79%%%
redness 0 -0.2410.05 -0.1410.02 -0.1210.02 -0.0410.03 -0.15+0.07 9.39%
1 -0.4610.01 -0.3110.07 -0.4210.03 -0.31£0.04 -0.371£0.04 8.54*
2 -0.14£0.07 -0.15£0.02 -0.2010.11 -0.2310.13 0224002 0.71™
3 -0.17+0.02 -0.1510.09 -0.47£0.05 -0.47£0.09 -0.38£0.09 14.20%**
yellowness 0 5.3610.27 5.0210.12 6.13£0.10 531£0.09 493+1.81 1.00™
1 4,651+0.23 4.82+0.21 4.9810.13 5.16%0.13 5.24%0.22 4.79*
2 4.70£0.17 4.98+0.07 4.91£0.32 5.10£0.17 5.08%0.06 2.33™
3 5.16%0.15 5.4710.27 5.54+0.38 5.2740.06 5.34%0.12 1.34™
1) Means with the same letter are not significantly different (p<0.05)
™ Not significandy, * P<0.05, ** P<0.01, *** P<0.001
2) CO : Backsulgi (control)
R1 : Backsulgi changed with process rice flour 10% R2 : Backsulgi changed with process rice flour 20%
R3 : Backsulgi changed with process rice flour 30% R4 : Backsulgi changed with process rice flour 40%
3) L : Degree of lightness (white +100 <> 0 black)
a : Degree of redness (red +100 < -80 green) b : Degree of yellowness (yellow +70 <> -70 blue)

4) Relative color values based on standard white board : L=97.22, a=0.23, b=1.76
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42 AR RATE TAF W0 AFATE LR HE BEH A A5

£ vehden &3 10% tAT HE 22 &
HEFATHP<0.05). AZ 14, 2dAE= 0% E2T9
BEE AR §97 AAE Rolx ggkoy A
394 0% WET9 40% 7HEBILE ATl A
T FoHem ol A UERTHp<0.01). @A

(springness)2 A Z2HF 0% TR 7HFE7F
HATAA FAHoE L s Ao 20% o
AFolMe 0% dzTo ¥ & Jebdog
(p<0.05). AF 14, 2dA & 0% dRTRT /pgd
b dATFE $& FAE Udeioy /f934 i

Table 5. Hunter’s color value of Backsulgi affected with different levels of Process Rice Flour and storage time at 20°C

M*SD
mechanical storage Different levels Fvalue
characteristic  time(days) CO R1 R2 R3 R4
lightness 0 58.29+5.01 52.94+2.36 53.67+4.05 4922+1.42 52.93+4.21 2.35™
1 60.53£5.90 61.57£6.32 62.5616.59 60.6413.17 54.11%£3.46 1.19™
2 51.55+3.53 54.2414.05 58.55+3.31 47.69+9.75 57.17+2.54 2.03™
3 45.39£7.51 54.99+4.17 55.44+4.85 48.73+6.44 47.34+1.62 2.22™
redness 0 -0.24£0.05 -0.14%0.02 -0.1210.02 -0.0410.03 -0.15£0.07 9.39%
1 -0.4240.07 -0.4610.08 -0.42£0.10 -0.50£0.06 -0.39+0.08 0.87™
2 -0.3240.07 -0.30+0.02 -0.4310.07 -0.17%0.13 -0.27£0.03 4.71*
3 -0.12£0.09 -0.27£0.06 -0.34%0.07 -0.1410.16 -0.1940.18 0.87™"
yellowness 0 5361027 5.02£0.12 6.13+0.10 5.31+0.09 4.93+1.81 1.00™
1 4.95%0.15 5.20%0.26 5.3610.32 5.3810.18 5.1840.23 1.61™
2 4.70£0.07 4.79%0.15 5.17£0.12 4.81£0.37 5.05%0.12 2.95™
3 4.6010.19 5.3310.26 4.5440.18 6.4010.36 5.89+0.37 24.26%%*

1) Means with the same leiter are not significantly different (p<0.05)
™ Not significantly, * P<0.05, ** P<0.01, *** P<0.001
2) CO : Backsulgi (control)
R1 : Backsulgi changed with process rice flour 10%
R3 : Backsulgi changed with process rice flour 30%
3) L : Degree of lightness (white +100 < 0 black
a : Degree of redness (red +100 <> -80 green) b : Degree of yellowness (yellow +70 <> -70 blue)
4) Relative color values based on standard white board : L=97.22, a=0.23, b=1.76

R2 : Backsulgi changed with process rice flour 20%
R4 : Backsulgi changed with process rice flour 40%

Table 6. Mechanical characteristics of Backsulgi affected with different levels of Process Rice Flour and storage time at 4°C

M+SD
mechanical storage Different levels Fvalue
characteristic  time(days) CO R1 R2 R3 R4

hardness(g/cnr) 0 123331342 114431720 100851513 9950+2168 7405%332 6.78%*
1 6462319768  74280%15767 6374615025 5181149273 58308122050 1.10™
2 179791110806 12580412632 11753417303 9858015381 104561120596 20.00%%*
3 154262121627 132451116300 121830+13008 11139318499 14253744885 4.26%
cohesiveness(%) 0 35.01£6.08 57.17+11.37 39.88+5.39 37.53+1.84 48.3116.79 3.94%
1 43.5616.67 48.4218.38 41.61%14.68 34.81+£9.07 38.98+17.51 0.54™
2 44.8819.64 40.37+10.92 35.05+12.29 34.3019.00 36.861+10.38 0.52™
3 30.6210.64 25.51+1.08 26.00+2.96 24.49+1.18 31.43+3.18 6.93*
springness(%) 0 44.6610.93 59.291+8.87 45.65+6.71 56.841+1.06 53.72+6.89 3.76*
1 52.1317.65 64.3612.00 51.01%10.65 43.00%9.01 37.051+22.41 2.11™
2 65.53+8.35 56.48+10.92 49.60+15.06 50.42+8.84 50.34+14.11 0.99™
3 49.60+2.01 44.64+5.80 47.6519.23 44.47+3.11 60.52+2.70 4.65%
gumminess(g) 0 11747£523  201.32+50.74  124.63+34.97 17523%4.72 150.18+51.09 2.88™
1 162.20+37.01 217.81+43.81 150.88%35.51  113.22+22.98 99.5467.7 3.36™
2 214 684  313.6 £90.0 275.88+67.69  217.6 +48.7 245.9+56.2 4.11*
3 388.54154.41 27027+43.54 233.031224 219.32426.7 189.19%33.76 12.49%*

1) Means with the same leter are not significantly different (p<0.05)
™ Not significantly, * P<0.05, ** P<0Q,0l, *** P<0.001
2) CO : Backsulgi (control)
R1 : Backsulgi changed with process rice flour 10%
R3 : Backsulgi changed with process rice flour 30%

R2 : Backsulgi changed with process rice flour 20%
R4 : Backsulgi changed with process rice flour 40%
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ol Molx ggpow A 3AME 0% WERTEYG 2 UHHod, AZA7E gAZe] Bess
40% 7+8RE WAT fH0E B HS U &2 UEhAthp<0.05). 494 (qumminess) e A%
B3 Thp<0.05). 8 A4 (gumminess) & A 25 F% 9 A 1dANE 0% AETH BE A D7
2 19AE 0% dETS BE ARD 97 $949 o)z} JEA @gked A7 294, 3
o7} vehiA ggtod A% 2dA 0% HET AR 0% HET ue) 72T RAT) BE
o ABAALE QATIN f9Hom B 44 2% 4R4el f9hoz e @2 Usdg
delon 30% FEazts dATA M $e  (p<0.00D).

T AT )
N NY-
2 N orle

l

e UEHth AF LA 0% BETH KAFe  Toxwe 33 BAHE FFHo2 1) 2 3

2 Mg B8 A Usgen 0% 43R & (Gades)E 3N GAZ) $185%

BAFI TP ge e et 27 2o Z7h A deged BE aFes
Table 7€ 7H3A7HE RAFEL B WUNE  E WIT 94 2% 2 Rl FEA B Ao

20TAA 0, 1, 2 & 39 A A& A8 &2 2 Buddo?. oA stEA B, By Axs}
Fdtolrt. AE(hradness)e AF 14, 2dA 0% 4R Zd et 27 il Aoz 49 F
AET gl 7bg BA Jeigen 40% HEastE Q9. &3 A (cohesiveness) & AEEG0] 2 SHE
WA 7L 7 % e Yelbdthp<0.05). A7 3 A A Fol 2714 E GA et olR
A= 73 58 0% thRT kol vls) 30%, 40% o Arde ges Arles 2o Azis 9
TVEE7HE AT gl fFFHeFE dA e = 22 At ©FH A (springness)S AZTLE
h(p<0.001). 23 A(cohesivness)S AZ 1Y, 24, 3 4ColAl S Wyl UERUR Qo ARe
d 27 0% d=TF ol ¥A JEgon st3av) T 0CAME 7pEA7E A Fo) EEdrE

2 WA Zo) REF2 2T HlE grol WA U z27Rt ¢2 ge Jeld k. 434 (gumminess)
EFsTHp<0.05, p<0.001). B2 4 (springness)2 A= L AFATAA 7HEANAZ AZ7 WRILHT
Al 0% Wz&T7} ZFEAVER diAZed viE] §93 =A vexoy AZ3AVE diAFe] F4EFEE
L2 g2 s vebloy A7 14, 24, 39 7 BEgol dEzT Brd BA vetskon A Z7|3k
7t 0% t&T7}) 7F2EIHE AT vE 22 wet 7FEEVEE dATE U IHE EYE:

Table 7. Mechanical characteristics of Backsulgi affected with different levels of Process Rice Flour and storage time at 20°C

M=SD
mechanical storage Different levels Fovalue
characteristic  time(days) (¢(¢] R1 R2 R3 R4
hardness(g/c) 0 12333+342 11443+720 10085+1513 995012168 7405+£332 6.78**
1 47721110521  36877+7241 41185%254 36530+6519 2600612722 4.42*
2 9144249231 5640417733 55615419338 53220114930  42135+1763 5.20*
3 119882+30217 9891810219 83332123088 4566910 4471311943 10.55%**
cohesiveness(%) 0 35.01+6.08 57.17%£11.37 39.88+5.39 37.53+1.84 48.31£6.79 3.94%
1 352415055 29.31£9.51 31.10%2.44 23.02+4.73 18.2611.88 4.45%
2 44.151£2.82 30.90£1.56 37.68+11.59 24.80%2.97 22.8312.29 7.49%*
3 54.44116.92 50.34+0.79 43.3115.25 25.6610 24.16£1.03 5.64%
springness(%) 0 44.6610.93 59.29+8.87 45.6516.71 56.84+1.06 53.7216.89 3.76%
1 39.9019.44 31.62£9.83 35.55+2.80 25.59+4.77 20.80:4.04 3.71%
2 55.52+2.58 43.4813.60 46.88+14.99 34.52+4.15 30.23£1.66 5.72%
3 71.75116.43 6612.04 57.36116.33 3511%0 30.2210.22 9.53*
gumminess(g) 0 117.47+5.23 201.32150.74  124.631£34.97 17523%4.72 150.18+51.09 2.88™
1 101.71£39.91 67.891+26.79 75.23+11.69 49.44+10.43 4119.57 3.20™
2 286.32+8.93 145.78£48.58  155.10£69.37  120.83146.28 87.67x11.32 9.04**
3 357.621£130.07 258.01£13.1 214.41+£60.06  110.09+0 98.58+0.89 8.42%*

1) Means with the same letter are not significantly different (p<0.05)
N Not significantly, * P<0.05, ** P<0.01, *** P<0.001

2) CO : Backsulgi (control)
R1 : Backsulgi changed with process rice flour 10% R2 : Backsulgi changed with process rice flour 20%
R3 : Backsulgi changed with process rice flour 30% R4 : Backsuigi changed with process rice flour 40%
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W YERTE FAEA AR o B3 9 B
EEROE LT
V. SO Y EE

AR LFHE S0CR AXAA ARS 74387}
5o dAulgd @t MAdr|g ARsS 4T 20T
AA 0, 1, 2 D 33U HFeEA P47 32
HoHe FSHEAT J1AF 58e 53k LolR
gt #5HY7E 23 9 T(appearance) S VP =
(whiteness)9} A3 A Si(graininess)7t A A= A
A7)z BAIGO] = AEZ $937 3 g
o H(p<0.05), & WHAX|(sweety aroma)®} 14T ut
(roasted nutty taste)© HE A&7t §93 o]z}
R AHP<0.05). F Z(hardness)= 20C AZ 19
10%, 20% 7v8 A7bs dAT7E 0% HEFEG &
ghez e g Mol xm7l Adde & 4
e 4T AZNE ®94 H AAG
Mm<0.05). 2338 A T(roistnes)= A AR 7rol Axt
el gt 2 gg el on 4T ARG 294, 3
A= 7HEE7tE dETst dEFEg goFe
2 52 ATE 93kon(p<0.05), 20C AF 194
0% ZF-Ho} 7387 10%, 20% oAl

FoFez 2 & UedTE<005). 484
£ 4T AFA ZE NEINE #9977} g
ey 20T A% 1dAE= 7HSR7E 10%, 20%
A7 0% HE2FEG FYdFoz 2 IS U

L

T

A

o]

B thp<0.05). AwhE ]l whEE(overall quality):=
AzAE 7FANSE 10%, 30% AATF7+ 7+ =

o]

i

- o=
T~ =

BEE BROUED05), 4T AF Al
AEANN FAH Rol g HolA Pgtod AFLS
7} EESE Ye 452 wsith 20T A% 19
A AR 10%, 20% AT 0% HETFR
9 fefes we ge Ushilon Az 3UMs
3R 10% WAT 0% hETRT HoH0
2 B %e UElon 40% dATE 7 2L
&S UETHp<005). WEMLE 20TAH A7)
A3k ABEAT dAB] Bt foH HelE
BiA @Shehp<005). 4T AF 39A BT
WA Bl W 0% WA KAH )& ek
om, 53 20% AATAA 1F B % vherd
SHp<0.00D). ANE ()¢ AXHF 7FEEE A
gol HobdF® o fo¥oz ddHxm
(p<005), 20C AF 2% 7FFEAT Al
Bobd+% 0% HETuTG H40] fofoz s

FxzHe s A A19E A 15(2003)
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tEA7R dAGEE 2 B9 AT 2E4 dE 54 2 JNAAEH

A Ut om(p<0.05), T EE AEE §93F A
7F itk A% (e 4T AF 1949 20CH
Z 344 tE3avtE dA ol 2eFE 0% U&T
oA uls) &Ao] s FHrhp<0.001). A2H F34
¥ ZFx(hardness)= AZREHEF NFAVE A Fol
Z7VEFE YA vEY 0% dz2To bR ust
o B7HE L eHp<0.01).

4T A%Z 294 71347 A7 0% g

Fur f9foz oF ¥ g wgon
(p<005), 20T A 14 2% o] F& /B3UHT o

Ago] BB FE JFgFeT BE o] doppinh
(p<0.001). 23 7d(cohesiveness)> A ZZ 3 0% 3
TEG FFE2AE AT F9HeE 52 %S
YErR 28 (p<0.05), 4C AZ7|7de BE AEZL
o #4974 A/t gt 20T E AT 3
Fe5E AL BA Uehtospeoos), 713
A% dAe BobdSS 0% R e §9

Hoez & & deEAHE<00l). BHAY
(springness) 2 A Z2% 0% UZTET JER7E

A FAA FoHem 52 S IA2H(p<0.05),
4T AR 3dAx= 7HE7ts dAT7E 0% dx=+
B fodoez g2 g Jehdth 20C AR 1,
2, 3¢ 474 0% HERT7F 7HZAILE diA o) v
3 f98ez2 2 #E U oY Jt3avtE
A FHo] §E4E 0% WxFET ¥ g2 e
W THp<0.05). 4 A (gumminess)> A £ F9 4T,
20C A 194 0% W29 EE A& &
97 Folzk Ux Rkot A% 29, 3UME 4T,
20C 5 7HEAVEE dAFo] BeFE 0% U
TEO #9402 92 s UEREoHp<0.05,
p<0.01).

ThEATVE A F mWE 949 FeHA 2
3 o #e] #7P Z(whiteness)9t A% 7 E(graininess)
£ EE AlBAA HdEdte Aoz JEger o
WA (sweety aroma), LA Yh(roasted nutty taste)I}
k(sweety taste)9] FEolA= ZF AP FIPolA
$97 zo)7b Yot 4CAME Wl Al(sweety
aroma)$} 3143 uhroasted nutty tasted)o] A &7]z7F
of AdFE U2 g Utk 4 XE(hardness)
9} 2% d(cohesiveness)2 2+ A8 FZFlA F93F
atelzb gl ey A 73te] AEFE A
(cohesiveness)2 Y& z& el Z Z(hardness)
= ol Vst

23 A E(moistness)= AF 717+ A
o] Aol 40% WA ToA 7HF F Fes
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F 10%, 30%, AT, AF 713 wEA e
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o 4C AFdME g2 F9F Aol7t ¢
Atk

Texture ZHAF A3 &3 4 (springness)d ¥ F4g
(cohesiveness) & 20°C, 4% TAT7F 97z 7}
Foggen A 73e] FErE 2 e v
ERllth 4C AZAMe ddsA Fstey 834
(gummlneSS)‘_ P27t Mg B2 #Ee JEido
2.3 X (cohesiveness) ¥+ 7 Z(hardness)= o Z7+7F #
gstA 7HE =how FHEANT A Eel FUME
5 92 e uveldth 4C AZA 34
(cohesiveness)2 UF3IA Ldrt WE= AFFHL
2 40.04~65.712ZAX EE AFTF7 #$93% Ao
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7HER BMEE 30% AT/ 98z M3
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ojte] ATE T L2 FHFATIRS WHY
7b HiEA G recipe= &7HF 180g(90%), 7HE&7}
T 20g(10%), 47 1.6g(0.8%), d¥ 20g(10%),
39.8ml(19.9%)R} o™ 7FE2A7LE 30% AT A
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