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Nuruk
Steamed Rice + Yeast

Water
.
Fermentation
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2nd
S o
Racking
N .
rice wine
rice wine
cake
S o
Drying

Fig. 1. Flow chart of rice wine and rice wine cake manufacture
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Wheat flour
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8-

Kneading 40 times

8-

Aging 30min

¥

Shaping

8-

Frying

Fig. 2. Flow chart of Yackwa manufacture



Table 1. Ingredient composition of Yackwa

Ingredients(g) CON RWC1 RWC2 RWC4
0% 1% 2% 4%

flour 244 241.56 239.12 234.24

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




Al zH 7+ polypropylene bago =2 & 3lo] &2 7] A 74 3}HA

Az T 0Y, 79, 149, 214, 2897+ Aw, pH, AV, TBA7Z}, M= 7143

2-2. Aw(water activity ZA)
A2 E 2x2eme] 9A3S =72 4|5t Aw-THERM 40(ART, Model
rotronicag, Swiss) 22 FAsG o olw Y TAA7] 2EF 30C=E 114

59

2-3. pH §4A

pHE A& 10gS Heol =845 40me A7bste] #43 A7 3, pH

meter(Mettler, Delta 350, England)® = # &} ¢ t}.

7171 A ko] 7R ME, FolE caliper® &A%, H Fo] e

BHow A F 2709 Wz dEudn
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Moz 0% A&Y WE 2LHOE o] opgjel WPoz AN

5611 x 0.IN-KOH - ethanol® A #(m¢) x F
AV =

Aol A ()

F = 0.IN-KOH - ethanol &2 9 7}(factor)

2-1-2. TBA7}l (Thiobarbituric acid value) & A

TBAE Tarladgis(52)% 2l WS A&t A WAkstel] o)sto] 24
= malonaldehyde$} thiobarbituric acidE ®¥r$A1Zl & Spectrophotometer
(Pharmacia biotechA}, Ultrostec 2000, England)< ©]-&3}¢] 538nmol A &
FEE FASY otge FAo o3 TBAZLE A=std o™ TBAFTA =

mg malonaldehyde/kg 2.2 e Sl T},

TBA value (mg malonaldehyde/kg sample) = 7.8 x O.D.
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9] calibration plateE® Z+ o =2 3} t}.

A

NI\

2-10. 7148 =4 54

N5 E 2x2cm® 4 A A ZEt Texture analyzer (stable micro system
(SYSAF) TAXT2i made in England)® # 7 o] lecmel ©3l& provegs AF&
sto]  ok3to] A 1A (hardness), % 2 A (springiness), 33 A (cohesiveness),
A2 (gumminess), ¥ @A (chewiness)E 33 W& S A st JA3HS
st th. o] wl, graph typeS Force & Time©°] 1, optione T.P.A (texture
profile analysis)® A]A3s}o] pre test speed 5.00mm/sec, test speed
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3.00sec® 39



A5 BAE SAS(Statistics Analytical System, USA)(B5)E A}-8&3}o
, Duncan’s Multiple

:EIY_
Range Test] Sl3te] A& zbel #9142 dZ e,



¥ oAge TR AgE T/ ve AugEe Table 29 2t
W& 254%, 3+ 04% =

) =e]

Sl 549, Z AW 24.4%, 3] E &
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X
BN

e use)e] ATeh (4
0.4%) ¥l 251 A ek

Table 2. Chemical composition of yackwa

Compositions Contents(%)
moisture 9.6
crude protein 6.0
crude lipid 254
0.4

crude ash
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Table 3. Changes in Aw of Yackwa manufactured with various

RWC level during the storage

storage days (week)

Samples
0 1 2 3 4
CON 0.68 0.64 0.63 0.61 0.58
RWC1 0.66 0.65 0.64 0.63 0.62
RWC2 0.64 0.63 0.63 0.62 0.61
RWC4 0.63 0.63 0.62 0.62 0.61
#* CON : control, RWCI1: rice wine cake powder 1%

RWC2: rice wine cake powder 2% RWC4: rice wine cake powder 4%
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Fig 3. Changes in Aw of Yackwa manufactured with

various RWC level during the storage
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Table 4. Changes in pH of Yackwa manufactured with various

RWC level during storage

storage days(week)

Samples
0 1 2 3 4
CON 594 593 5.89 5.85 5.74
RWC1 5.87 5.85 5.81 5.78 5.57
RWC2 5.85 5.74 5.69 5.66 5.49
RWC4 5.79 5.62 5.59 5.55 5.34
* CON : control, RWC1: rice wine cake powder 1%

RWC2: rice wine cake powder 2% RWC4: rice wine cake powder 4%
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Table 5. Changes in of volume of Yackwa made with different RWC

level before and after frying

Length(mm) Width(mm) Height(mm)
sample before after before after before after
(frying) (frying) (frying) (frying) (frying) (frying)
CON | 34.20 | 35.69(104.36 34.30 |35.78(104.31)| &8.86 | 12.49(140.97)

RWC1
RWC2
RWC4

34.44 | 36.36(105.58
34.20 | 36.40(106.43

)
)
)
34.50 | 37.20(107.83)

34.50 136.88(106.89
34.40 |36.98(107.50

)
)
)
35.00 |37.40(106.85)

8.96 | 14.00(156.25)
8.98 | 14.50(161.46)
9.10 | 16.07(165.93)

Number in parenthesis is calculated as (size after deep—frying / size before deep-frying) x 100

* CON ! control,

RWC2: rice wine cake powder 2%

RWCI1: rice wine cake powder 1%
RWC4: rice wine cake powder 4%



Fig 5. Cross—sectional view of Yackwa made with

different RWC level.
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Table 6 Content of oil in Yackwa made with different RWC level
Sample CON RWC1 RWC2 RWC4
A5 T (%) 24.79 25.93 25.69 26.65
#* CON : control, RWC1: rice wine cake powder 1%
RWC4: rice wine cake powder 4%

RWC2: rice wine cake powder 2%
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Table 7 Content of dietary fiber of ratio in Yackwa made with different
RWC level

Sample rice wine
CON RWC1 RWC2 RWC4
cake
dietary fiber
2.62 3.08 3.26 3.41 10.24
content %
#* CON : control, RWC1: rice wine cake powder 1%

RWC2: rice wine cake powder 2% RWC4: rice wine cake powder 4%
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Table 8. Changes in AV of Yackwa manufactured with various

RWC level during storage

storage days(week)

Samples
0 1 2 3 4
CON 0.4301 0.5811 0.6311 0.9621 1.022
RWC1 0.3855 0.4722 0.5122 0.91 0.9819
RWC2 0.4133 0.5232 0.6125 0.9588 1.008
RWC4 0.6521 0.8955 1.0211 1.6211 1.7403
*  CON ! control, RWCI1: rice wine cake powder 1%,

RWC2: rice wine cake powder 2% RWC4: rice wine cake powder 4%
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Table 9. Changes in TBA value of Yackwa manufactured with

various RWC level during storage

storage days(week)

Samples
0 1 2 3 4
CON 0.03 0.09 0.22 0.3 0.42
RWC1 0.06 0.07 0.17 0.24 0.31
RWC2 0.05 0.07 0.24 0.31 0.39
RWC4 0.06 0.09 0.27 0.34 0.49
* CON : control, RWC1: rice wine cake powder 1%,

RWC2: rice wine cake powder 2%, RWC4: rice wine cake powder 4%
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Table 10. Changes of Hunter’s color value (L,a,b) of Yackwa

manufactured with various RWC % during storage

Hunter’s

storage days(week)

color value Samples 0 7 14 21 28

CON 51.20° 51.52° 48.06° 45.21° 44.94
L RWC1 45.40° 45.44° 4361° 41.28" 41.34°
RWC2 42.64° 42.64° 41.35° 39.86° 39.18°
RWC4 41.92° 41.92° 39.93 38.35° 37.03°

P-value <0.0001  <0.0001  <0.0001  <0.0001  <0.0001
CON 12.06° 12.79 13.11° 13.68" 1353
a RWC1 12.62° 12.99° 1352 13.94° 14.54°
RW(C2 13.07° 14.60" 1453 14.90" 15.38"
RWC4 13.67° 14.64° 14.81° 15.21° 15.80°

P-value <0.0001  <0.0001  <0.0001  <0.0002  <0.0004
CON 34.55" 33.62° 31.33° 30.57 29.95"
b RWC1 31.01° 30.97" 30.20” 29.75" 27.31°
RW(C2 29.20° 28.89° 28 67° 28.42° 25.75°
RWC4 28.97 28.49° 27.36° 25.82° 2453

P-value <0.0001  <0.0001  <0.0005  <0.0001  <0.0001

L : Lightness (white + 100 < 0 black)

Green)

a : Redness (Red + 100 < 0 — -80

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

a,b,c

#* CON : control,

RWC2: rice wine cake powder 2%

: values with the same letter are not significantly different at p < 0.05

RWC1: rice wine cake powder 1%
RWC4: rice wine cake powder 4%
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Fig 9. Changes of Hunter’s color value (L,a,b) of Yackwa manufactured

with various RWC % during storage
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Table 11. Changes in texture characteristics of Yackwa manufactured

with various RWC % during storage
sample storage
day Hardness Springiness Cohesiveness Gumminess Chewiness
S (week)
0 115955%283.4°  0.742£0.002"  0.358+0.020°  4036.8+146.6° 6183.30+61.69°
1 12326.04641.2%  0.719+0.004°  0.382+0.021°  6607.0+127.3° 5952.30+50.211¢
CON 2 13698.0+502.57  0.6750.002"  0.435+0.029"  9457.2+58.07° 5429.86+261.4°
3 16423.2+841.2°  0.626+0.001"  0.456+0.018" 9961.9+173.54" 5373.50+53.13°
4 19354645063  0.592+0.001°  0.491+0.006° 11588.0+295.3" 5016.06+15.538"
0 13887.9+3352" 0.714%0.006"  0.388+0.006"  4661.0+897.5™ 7768.70+124.9"
1 14078542605  0.706+0.004°  0.421+0.001"  7471.3+39.78" 7592.17+51 578
RWCI 2 16371.8+1586° 0.647+0.005°  0.539+0.034" 11892.0+861.3" 7530.19+3.901°
3 18048.0£1048.8° 0.611+0.010°  0.546+0.028" 12654.0+290.5" 7282.70+58.63°
4 20766.1+749.4°  0.548+0.005°  0.580+0.012° 13059.02+3.86° 7014.19+1.802°
0 17654.2t954.8" 0.713£0.004"  0.397+0.007° 5516.9+85.06™ 9090.20+678.8"
1 18208.14935.6" 0.683+0.005"  0.465+0.020°  9459.9+308.5" 8397.13+61.929"
RWC3 2 19408.0+1586" 0.632+0.010°  0.546+0.035" 12055.1+723.9" 8289.08+118.2"
3 21146.4+381.3"  0.595+0.006"  0.549+0.025" 12975.0£14.70" 8090.30+68.65"
4 23649.2+198.8"  0.521£0.0005°  0.533+0.032°  13567.0+336.4" 7936.75+37.65"
0 18553.1+209.3" 0.7040.004"  0.432+0.013"  5844.5+41.08" 9193.80+53.09°
1 19258.8+172.0"  0.655+0.010°  0.450+0.033"  9651.0+186.8" 8983.48+50.36"
RWC4 2 20572.6+10.0°  0.617£0.007°  0.548+0.026" 11584.0+564.0° 8756.86+99.96°
3 24277.0+501.7"  0.550+0.025°  0.555+0.011"  12749.0+3355" 8680.70+247.83"
4 25087.3+226.9% 0.501£0.0005'  0.577+0.009° 13438.0+118.8" 8261.98+5.767°
p- value < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
* means with different letters within a column are significantly different from

each other at a=0.05 as determined by Duncan’s multiple range test

* CON ! control,

RWC2: rice wine cake powder 2%,

RWCI1: rice wine cake powder 1%,

RWC4: rice wine cake powder 4%
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Tablel2. Sensory evaluation of Yackwa

RWC % according to storage

manufactured with various

sample storage

day color flavor crispness oily taste roast taste overall
S

(week)
0 7.00£1.22™  6.90+0.82° 6.50+0.89"° 7.80+0.50°  6.10+1.22°  7.10+0.89°
1 7.30£0.87° 5.80+1.17° 6.10+1.15™ 590+1.46°¢ 520+1.40™ 6.30+1.13°
CON 2 5.80+1.41%"  560+1.15° 5.10+150%% 560+1.78°% 4.40+1.68°° 540+1.21
3 550+1.62%  470+1.54%" 450+1.68"" 4.70+1.53® 3.60+1.95%" 4.90+1.40
4 44041565  3.90+2.00°" 3.80+1.90™ 4.30+1.71™" 230+253"  3.00+2.17'
0 830+1.15*  7.80+1.20°  7.50+0.70° 6.90+0.62"  7.10+0.74*  8.10+1.05
1 7.00£0.86™ 570+1.25°  7.90+0.93" 6.10+1.37°" 580+1.28"  7.00+1.15°
RWCl 2 6.10£1.29% 4404152 590+1.34™¢ 4.90+1.41' 3.80+2.13%" 5.80+1.41%
3 4.10+1.61%  4.10+1.63% 4.20+1.78%"1 390+1.82" 260+259"" 4.10+1.79"
4 410+1.67°  4.40+1.83F  3.40+2.02'  3.00+2.26' 2.60+2.80°"  3.00+2.08'
0 7.4041.25"  670+1.10°  8.00+1.26°  6.40+0.89™  8.00+1.90"  8.80+0.60°
1 6.4041.90°  570+1.25° 7.80+1.41° 6.10+0.89 7.80+0.66°  7.80+0.93"
RWC3 2 5.40+1.44°  520+1.29 540+1.92°°" 5.00+1.26%" 520+1.35" 5.20+1.357%
3 4.00+1.65% 4.60+1.48%% 550+1.62°° 4.10+2.00"" 3.50+2.10°® 4.50+1.53%"
4 3.60+1.89%  3.2042.05 4.20+2.39%"1  330+222" 3.00+2.22%" 290+2.13'
0 5.20+1.30" 5.10+1.45°° 6.20+0.97™ 4.90+1.41%% 570+153" 5.80+1.06%
1 3.80+1.89% 450+1.53%% 570+1.15™ 450+1.53% 4.60+1.65° 5.00+1.36%
RWC4 2 2.7042.17"  3.40+1.89" 4.70+1.69%" 3.90+1.728" 3.90+1.85%"  4.00+1.73"
3 2.804227"  290+2.14  3.70+2.03"  3.00£2.17° 3.70+1.99%"  3.20+2.05'
4 2.10+258"  2.70+235  360+2.03"  3.00+2.52  1.40+2.85 = 2.60+2.37
p- value < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

* Mean based on the sensory evaluation on 10 panels (significant p < 0.05)

# ab,c, means Duncan’s multiple range test for samples.

* CON
RWC2

. control,

. rice wine cake powder 2%

RWC1

RWC4 : rice wine cake powder 4%

. rice wine cake powder 1%
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Abstract

Physicochemical characteristics of Yackwa added

rice wine cake during storage

Kang, Hyun-Ju
Department of Food and Nutrition
Graduate school

Sungshin Women'’s University

Yackwa which is one of the traditional cake and a representative
Yoomilkwa in Korea, had been used in lots of special events from the of
the Three States to an ancient Korean State.

Recently, Yackwa has not only been researched on the varieties of it's
taste and quality under mass production system, but also increasingly used

in a resource of functional food.



The Rice~Wine Cake, by-product that occurs at brewing process,
contains sugar, protein, alcohol, organic acid, yeast, and so on. It is not
often used in many areas, except being used for pickled and livestock
feeding.

This study shows the effect on the physicochemical characteristics of

Yackwa by adding the Rice-Wine Cake during storage.

The Rice-Wine Cake and the Rice Wine made from cooked rice and
nuruks are used for sub-ingredients of Yackwa.
Yackwa's samples are made from the Rice-Wine Cakes which have been
dried naturally, powdered and then added into by 0%, 1%, 2%, 4% of flour
weight respectively.
Then the samples are stored in the incubator at a temperature of 30T
During this process, it examined the effects of the Yackwa’'s
ultrastructure, textural characteristic value , the storage properties and the
sensory evaluation by adding the Rice-Wine Cakes. The results are

followings.

1. Yackwa consists of moisture (9.6%), crude protein (6.0%), crude lipid
(25.40), crude ash (0.4%). The more Rice-Wine Cakes are added, the more
Yackwa swelled . Through the microscope observation using SEM , it has
appeared more gaps and floor formation while the Rice-Wine Cakes 1is

added more.



2. The absorbed oil content of the RWC-added Yackwa generally showed
more than that of the non-adding Yackwa. At that time, the RWC's
dietary fiber was 10.24%. As the RWC was added into the Yackwa, the

dietary fiber of the Yackwa increased.

3. The value of pH has a tendency to lower as the Rice-Wine Cake’s

contents increase and the storage periods pass.

4. As the storage period was increased, the acid value become higher.
The acid value of samples added RWC's contents by 1% , 2% of flour
weight was showed lower than that of control samples. While the acid

value increased slowly to 2 weeks, it appeared sudden increase in 3 weeks.

5. The value of TBA covered 0.03 - 0.06 in the early periods of storage
and on 14th day the value had higher between 0.17 to 0.27. As time goes
by, the TBA value of the samples added RWC'’s contents by 1% , 2% of

flour weight appeared the lower that of control samples.

6. The L value expressing brightness of samples had a tendency to
lower significantly as the Rice-Wine Cake’s contents increase and the
storage periods pass. a-value has a tendency to heighten with the higher
Rice-Wine Cake’s contents and the longer storage period.

And b-value has a tendency to lower with the higher Rice-Wine Cake’s

contents and the longer storage period.



7. The characteristic value of the matter such as Hardness, Cohesiveness
and Gumminess appeared higher as the RWC’s contents increased and the
storage period passed. Inversely, the value of Spingness and Chewiness

showed lower.

Last, in the sensory evaluation, ,Yackwa. added the Rice-Wine Cake's
contents by 1% of flour weight received the highest point on the
evaluation of the outer color, but Yackwa. added the Rice-Wine Cake’s
contents by 4% of flour weight received the lowest point because of the
dark color. In the flavor evaluation, Yackwa. added the Rice-Wine Cake'’s
contents by 1% of flour weight received the highest point, but Yackwa.
added the Rice-Wine Cake’s contents by 4% of flour weight received the
lowest point. In the crispness evaluation, Yackwa. added the Rice-Wine
Cake’s contents by 2% of flour weight received the highest point, but
Yackwa. added the Rice—-Wine Cake’s contents by 4% of flour weight and
control sample received the lowest point. In the oily taste evaluation,
Yackwa. added the Rice-Wine Cake’'s contents by 0% of flour weight
received the highest point, but Yackwa. added the Rice-Wine Cake’s
contents by 4% of flour weight received the lowest point. In the roasted
taste evaluation, Yackwa. added the Rice-Wine Cake’s contents by 2% of
flour weight received the highest point, but Yackwa. added the Rice-Wine
Cake’'s contents by 4% of flour weight received the lowest point. The

overall preference showed RWC2> RWC1> CON> RWC4. In all case of



the sensory evaluation, it appeared that the longer storage period received

the lower point significantly.

In conclusion, Yackwa. added the Rice-Wine Cake appeared excellent
characteristic value at the quality test, sensory evaluation and antioxidant

activity, and that it can be used as functional foods.
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