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Physicochemical Characteristics of Yackwa with Added Rice Wine Cake
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Abstract

This study was designed to characterize the physicochemical effects of the addition of rice wine cake(0, 1, 2, 4%) to
yackwa. Dietary fiber, volume, SEM, TBA, color, texture characteristics and sensory evaluation of yackwa were inves-
tigated. The dietary fiber content of rice wine cake was 10.24%, and the dietary fiber content of yackwa increased with
added rice wine cake. The extensibility value increased with more rice wine cake. SEM revealed, many holes in a delicate
structure with many layers. During a 4-week storage period, yackwa containing rice wine cake had lower TBA values than
control, except for the sample containing 4% rice wine cake. The TBA value of yackwa containing 4% rice wine cake had
the highest TBA value. The L value and b value of samples decreased with the addition of rice wine cake and storage
time, but the value increased with added rice wine cake according to the storage time. The hardness, cohesiveness and
gumminess of yackwa increased according to the time of storage and the addition of rice wine cake, but the springiness
and chewiness of yackwa decreased. In sensory evaluations, all items received the lower scores according to the storage
time. Yackwa that contained 1%(RWC1) received the highest score for color and flavor, and yackwa that contained 2%
(RWC2) had the highest score for crispness and roast. Overall preference was, in order: RWC2 > RWC1 > CON > RWC4.
Yackwa that contained 1~2% rice wine cake possessed superior features in most of the quality properties and in sensory
evaluation, so yackwa that contains rice wine cake can be used as a functional food.
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Blending
Wheat flour + Rice wine
cake powder + Salt

Y-
Shifting
¥

Add wesame oil
Mixing and shifting

-

Add rice wine + Honey
+ Ginger juice

-

Kneading 40 times

«

Aging 30min at R-T

«

Shaping

«

Frying 9 min at 130+3C

«

Yackwa chilled on paper

Fig. 1. Flow chart of Yackwa manufacture.

Table 1. Ingredients composition of Yackwa

Ingredients(g) CON RWCI RWC2 RWC4
Wheat flour 244 24156 239.12 23424
Rice wine cake powder 0 2.44 4.88 9.76
Sesame oil 36 36 36 36
Honey 66 66 66 66
Rice wine 30 30 30 30
Ginger juice 30 30 30 30
Salt 0.6 0.6 0.6 0.6

* CON: Control, RWCI: Rice wine cake powder 1%, RWC2:
Rice wine cake powder 2%, RWC4: Rice wine cake powder 4%.



96 27

o] & caliperE =% 3},

¢ 719 vl UehiRith

E
™~
ol
2
m
rlo
ol
o
i
e
X
)
oy

3) SEMZ 0|35} oM 7= E

okm} Al59] F4 AL FH3tA ofghdel 1243 HA)
T ARE AESR 247 HH 02 53] AANA FES ¢
A3 AASIIL, FA8H 5x5x5 mme] A7) 2 Adste] A
2] B3 FAAE 1] 7(Scanning Electron Microscope,
JSM 5410LV, Jeol, Japan)-& o]-&3lo] 23 AejoA @hi-&
50812 &dste] TEBIATh

4) TBAJHKThiobarbituric Aacid Value) &3

Alge] A E4 & A8 SRTSG T Ealst a=
718l =73 592 malonaldehyde®} thiobarbituric acidE 1t
2A)71 & Spectrophotometer(Pharmacia Biotech Co, Ultrostec
2000, England)& ©]&-8}d 538 nmolA] EFEE =7 sl
ofgfe] FAle 3] AHtsle o5t frElE= TBA7FE
27819 th. TBASX| = malonaldehyde mgkg 0.2 VERS]
THTarladgis et al 1960).

TBA value(malonaldehyde mg/kg sample) = 7.8x0.D.

5) Mz &3

20x20 mmZ YA A A& A5 FHE AA}A|(Color-
meter, JC601, Japan)S A}-&-3l] ™ T (Lightness)E Ve &
L%, 24 Z(Redness)& VeI & agtd} &4 =(Yellowness)
£ JeEhie bzt 33 9HE 243 JFFE T
o] wjo] FFEML L3t 97.83, agt —0.43, byt +1.98%1 calibra-
tion plate® EF OB 3JI%Th

6) 7|AId =% §4% &F

20x20mme] =712 AE FIE texture analyzer(SYS Co,
TAXT2i, England)E ©]-&3le 7 11d(hardness), B8 AJ(sp-
ringiness), -3 4d(cohesiveness), A 2H4J(gumminess), %373
(chewiness)E 33] WHE 2% 3}o] B ghE F3IATE o] W
prove®] 2732 2 cm, graph type< force & time, option T.P.A
(texture profile analysis)Z |73} pre test speed 5.00 mny/
sec, test speed 3.00 mmy/sec, post test speed 5.00 mm/sec, dis-
tance 5.0 mm, force 60 g, time 3.00 secZ 3} T}
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A8 B2 SAS(Statistics Analytical System, USA)E A}
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2 o] A# FFe F718k ovi(Table 2), FH-& H7HE
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o] FAaQ 9reu ZHol Bo] FREA e Aol AR
L BgXoju, F& cellulose, lignin & hemicellulose©]THBar-
bara & Schneeman 1989).
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%2] 27188 BY3, FAE 140~165%% Z713IRh F
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Q13}% tiTable 3). £3] FA2] S71 o] Zetl, o] 2%}
£ Kim & Kim(2002)2] 7N &F, AFEG dd 9
nFFE YL e HFHo] ¢ Flow, FHolv AR
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o] gL Jgen, ols FH Fo FEd= AE(Lim e
al 2004)2] EA7EA WA o 2 Q3] ofzte] Hstwrt A}
Hog ZUIe Aoz AAZHLee & Kim 1991).

Table 2. Content of dietary fiber of Yackwa made with
different RWC level

Sample o RwCl RWC2 RwC4 e Wine
cake
Dietary fiber ) ) 308 326 341 1024
content(%)
* CON: Control, RWCI: Rice wine cake powder 1%, RWC2:

Rice wine cake powder 2%, RWC4: Rice wine cake powder 4%.
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Table 3. Changes in of volume of Yackwa made with different RWC level before and after frying

Length(mm) Width(mm) Height(mm)
Sample Before(frying) After(frying) Before(frying) After(frying) Before(frying) After(frying)
CON 34.20 35.69(104.36) 3430 35.78(104.31) 8.86 12.49(140.97)
RWC1 34.44 36.36(105.58) 34.50 36.88(106.89) 8.96 14.00(156.25)
RWC2 34.20 36.40(106.43) 34.40 36.98(107.50) 8.98 14.50(161.46)
RWC4 34.50 37.20(107.83) 35.00 37.40(106.85) 9.10 16.07(165.93)

Number in parenthesis is calculated as(size after deep-frying / size before deep-frying)x100.

* CON: Control, RWCI: Rice wine cake powder 1%,
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Fig. 2. Scanning electronic microscope of Yackwa made with
different RWC level(x50).

RWC2: Rice wine cake powder 2%,

RWCA4: Rice wine cake powder 4%.
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Fig. 3. Changes in TBA value of Yackwa manufactured
with various RWC level during storage.
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Table 4. Changes of Hunter's color value(L, a, b) of Yackwa manufactured with various RWC % during storage

Hunter's Samples Storage days
color value 0 14 21 28
CON 51.52+1,32DA%% 51.20+0.22% 48.06+1.56™ 45.21+1.00% 44.94+1.08*
RWCI1 45441025 45.40+1.20% 43.61+0.85™ 41.28+1.23% 41.34+0.98%
- RWC2 42.64+2.01% 42.64+1.66% 41.35+1.25® 39.86+1.74% 39.18+0.94%
RWC4 41.92+1.21> 41.92+1.71™ 39.930.81™ 38.35+0.65™ 37.03+1.30™
CON 12.060.45™ 12.79+0.78™ 13.11+0.98" 13.680.75™ 13.5320.68™
RWCI 12.62+0.85 12.99+1.01¢ 13.5240.31% 13.94+0.42° 14.54+0.85%
: RWC2 13.07+1.23% 14.60+0.52% 14.53+0.89% 14.90+1.47% 15.38+0.86™
RWC4 13.67+0.69* 14.64+0.78* 14.8140.86™ 15.21+0.88%° 15.80+0.76"
CON 34.55+0.74* 33.62+1.21%° 31.33+1.53% 30.57+0.59* 29.95:+1.42%
) RWCI 31.01£1.52% 30.97+1.00% 30.20+0.89% 29.75+0.77™ 27.31+0.68%
RWC2 29.20+1.56 28.89+1.74% 28.67+1.09% 28.42+0.96% 25.75+0.58%
RWC4 28.97+0.87™ 28.49+0.75™ 27.36+0.98" 25.82+1.87™ 24.53+0.89™

L : Lightness(white + 100 < 0 black),
) A~D

2) a—e
* CON: Control, RWCI: Rice wine cake powder 1%,
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wx Ao = AZETKYoon SI 2002).
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a : Redness(Red + 100 < 0 — —80 Green),
Means in a column by different superscripts are significantly different at the p<0.05.
Means in a row by different superscripts are significantly different at the p<0.05.
RWC?2: Rice wine cake powder 2%,

b : Yellowness(Yellow +70 < 0 — —80 Blue)

RWCH4: Rice wine cake powder 4%.
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Table 5. Changes in texture characteristics of Yackwa manufactured with various RWC % during storage
Storage days
Samples
0 7 14 21 28

CON 11595.54283.4°%  12326.06641.2™  13698.0:502.5™° 16423248412  19354.6+506.3™

RWC1 13887.9+335.2% 14078.5£260.5°  16371.8+158.6%  18048.0+1048.8°  20766.1+749.4%
Hardness

RWC2 17654.2+954.8% 18208.14935.6°  19408.0+158.6™ 21146+381.35°  23649.2+198.8%

RWC4 18553.14209.3" 19258.8+172.0%  20572.6£100.0°  24277.0+501.7%° 25087+226.9*

CON 0.742+0.002* 0.7190,004*" 0.675+0.002" 0.6260.001* 0.592+0,001%¢

RWC1 0.714+0.006> 0.706+0.004 0.647+0.005" 0.611£0.010% 0.548+0.005
Springiness

RWC2 0.713£0.004° 0.683+0.005° 0.632+0.010% 0.595+0.006 0.52120.005%

RWC4 0.704+0,004" 0.655+0.010™ 0.617+0.007°° 0.550+0.025™ 0.50120.005™

CON 0.358+0.020™ 0.38240.021°° 0.435+0,029™ 0.456+0.018™ 0.491+0.006™

RWC1 0.388+0.006" 0.421+0.001°® 0.539+0.034% 0.546+0.028% 0.580+0.012"
Cohesiveness

RWC2 0.397+0.007 0.465+0.020*° 0.546+0,035™ 0.549+0.025 0.53320.032%

RWCA4 0.432+0.013* 0.4500.033% 0.548+0.026™ 0.555+0.011* 0.577+0.009%

CON 4036.8+146.6™ 6607.0=127.3™ 9457 2+580.7° 9961.9+173.5™° 11588+295.3™

RWC1 4661.04897.5 74713+397.8%  11892.0+861.3%  12654.04290.5°  13059.0+386.0°
Gumminess

RWC2 5516.94850.6™ 9459.94308.5%  12055.1£723.9%  12975.0£147.0"°  13567.0+336.4*

RWC4 5844 5+410.8™ 9651.0:186.8%  11584.05564.0%°  12749.0+3355%°  13438.0+118.8%

CON 6183.3+ 61.6™ 5962.3+50.2"° 5429 8+261.4™ 5373.5+ 53.1™ 5016.0+ 15.5™

RWC1 7768.7£124.9% 7592.1451.5° 7530,1£390.1 72827+ 58.6% 7014.1£180.2°
Chewiness

RWC21 9090.2+678.8™ 8397.1+61.9% 8289.0+118.2% 8090.3+ 68.5% 7936.7+ 37.6%

RWC4 9193.8+ 53.0* 8983.4+50.3"° 8756.8+ 99.9™° 8680.7+247.8™ 8261.9+ 57.6™

1) A~D

RWC4: Rice wine cake powder 4%.

FelH 02 HolAl: 2% ehy

o8, agke U Arlael SIS
LolA52 ol E Aol

. ¢ki}9] hardness, cohesiveness, gumminess= &3 7] 7F
o] Ag4=, Fut Wrlwo] F1E4S B ehie
o) springiness, chewiness A VEbgtth

RE FEAA A 713t

o] doJASE felAo g B H4E AUTh EA
3} o) FuH 1%RWC]) A7} Faot 7V e

58 Weton] upAuIALE 7 Fcrispness) b T4 9

(roast taste)S FHF 20%(RWC2) A7} b} &2 A4



100 zex}-

OVERALL
PREFERENCE

ROAST TASTE

OILY TASTE

OVERALL

PREFERENCE FLAVOR

ROAST TASTE CRISPNESS

OILY TASTE

OVERALL
PREFERENCE

ROAST TASTE CRISPNESS

OILY TASTE

. Roprlo} RAGEETE

OVERALL
PREFERENCE

OILY TASTE

OVERALL
PREFERENCE

ROAST TASTE

OILY TASTE

: CON : control

: RWCI : rice wine cake powder 1%
: RWC2 : rice wine cake powder 2%
: RWC4

x p» Hl O

: rice wine cake powder 4%

Fig. 4. Sensory evaluation of Yackwa manufactured with various RWC % during storage.
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Table 6. Sensory evaluation of Yackwa manufactured with various RWC % during storage
Function Samples Storage Days
0 7 14 21 28
CON 7.00:1.22"%° 7.30+£0.87™ 5.80+1.41% 5.50+1.62% 4.40+1.56™
Color RWCI 8.30+1.15 7.00+0.86% 6.10+1.29" 4.10+1.61% 4.10+1.67
RWC2 7.40+1.25% 6.40+1.90% 5.40+1.44% 4.00+1.65% 3.60+1.89%
RWC4 5.20£1.30™ 3.80+1.89™ 2.70+2.17™ 2.8042.27% 2.10+£2.58™
CON 6.90+0.82% 5.80+1.17* 5.60+1.15% 4.70+1.54% 3.90+2.00™
Flavor RWCI1 7.80:£1.20™ 5.70+1.87% 4.40+1.52% 4.10+£1.63% 4.40+1.83%
RWC2 6.70£1.10“ 5.70+1.25% 5.20+1.29% 4.60+1.48™ 3.20+2.05%
RWC4 5.10+1.45™ 4.50+1.53% 3.40+1.89 2.90+2.14™ 2.70+2.35%
CON 6.500.89 6.10+1.15%° 5.10£1.50% 4.50+1.68™ 3.80+1.90%
Crispness RWCI 7.50:0.70% 7.90+0.93% 5.90+1.34" 4.20+1.78% 3.40+2.02™
RWC2 8.00+1.26™ 7.80+1.41% 5.40+1.92% 5.50£1.62% 4.2042.39%
RWC4 6.20+0.97™ 5.70+1.15™ 4.70+1.69™ 3.70+2.03™ 3.60:2.03%
CON 7.80:£0.50™ 5.90+1.46™ 5.60+1.78% 4.70+1.53% 430+1.71%
_ RWCI 6.900.62% 6.10£1.37" 4.90+1.41% 3.90+1.82 3.00+2.26%
Oly taste RWC2 6.400.89% 6.10+0.89* 5.00+1.26™ 4.10+2.00™ 3.30:2.22%
RWC4 4.90+1.41™ 4.50+1.53% 3.90+1.72% 3.00+2.17™ 3.00+2.52
CON 6.10£1.22 5.20+1.40% 4.40+1.68> 3.60+1.95% 2.30+2.53%
Rosst fastc RWC1 7.10+0.74% 5.80+1.28% 3.80+2.13™ 2.60+2.59™ 2.60:2.80%
RWC2 8.00£1.90* 7.80::0.66™ 5.20+1.35% 3.50+2.10% 3.00+2.22%
RWC2 5.70+1.53™ 4.60+1.65 3.90+1.85 3.70+1.99% 1.40+2.85™
CON 7.10:£0.89 6.30+1.13% 5.40+1.21% 4.90+1.40% 3.00+2.17%
Overall RWC1 8.10+1.05% 7.00+1.15% 5.80+1.41% 4.10+1.79% 3.00+2.08"
preference RWC2 8.80+0.60™ 7.80+0.93" 5.20+1.35% 4.50+1.53% 2.90+2.13%
RWC4 5.80+1.06™ 5.00£1.36™ 4.00+1.73% 3.20+2.05™ 2.60+2.37%

1) *™P means in a column by different superscripts are significantly different at the p<0.05.
2) *° means in a row by different superscripts are significantly different at the p<0.05.

* CON: Control,
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