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Standardization for the Preparation of Traditional Jeung-pyun

Sung Eun Choi and Jong Mee Lee

Department of Foods and Nutrition, College of Home Science and Management Ewha Womans University

Abstract

The added levels of dongdong-ju, soy bean and fermentation time were selected as factors affecting
the quality of Jeung-pyun (Korean fermented steamed rice cake) through pretest. The standing height
ratio was significantly raised after the 1st and 2nd fermentation by the soy bean treatment. As the
amount of dongdong-ju and soy bean were increased, the values of specific volume and expansion
ratio for Jeung-pyun were increased. The effects of fermentation time did not show any significant
differences. The pH of Jeung-pyun dough was significantly higher when the amount of dongdong-ju
decreased and the amount of soy bean increased. Reducing sugar content of Jeung-pyun significantly
augmented with raised amount of soy bean. As the amount of soy bean was increased, the hardness,
springiness and cohesiveness of Jeung-pyun measured by rheometer significantly decreased. The opti-
mum conditions for Jeung-pyun preparation were found to be 30g dongdong-ju, 2g soy bean solid
and 180 minutes of fermentation time per 100g rice flour basis. Soy bean treatment had primary

influence on Jeung-pyun preparation.
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Table 1. Formulas and fermentation time for Jeung-pyun using block confounding scheme

BLK1 BLK2 BLK3 BLK4 BLK5 BLK6 BLK7 BLK8 BLK9
T1 000 001 002 010 020 100 200 110 101
T2 211 212 210 221 201 011 111 021 012
T3 122 120 121 102 112 222 022 202 220

T: Treatment, BLK: Block

*Reading (D], SS, FT) combinations: e.g, 211=(DJ=40g, SS=1g, FT=150 min) etc.

Water (g) dongdon -soy bean solid fermentation
Ex.no? Block Trt™ g ) gaong Y ) ]
soy bean cold hot ju(g) (@ time(min)
1 1 1 0 31 9 20 0 90
2 2 7 5 9 40 1 150
3 3 13 10 9 30 2 210
4 2 1 0 31 9 20 0 150
5 2 7 5 9 40 1 210
6 3 13 10 9 30 2 90
7 3 1 0 31 9 20 0 210
8 2 7 5 9 40 1 90
9 3 13 10 9 30 2 150
10 4 1 7 25 9 20 1 90
11 2 13 0 9 40 2 150
12 3 0 21 9 30 0 210
13 5 1 13 20 9 20 2 90
14 2 0 11 9 40 0 150
15 3 7 15 9 30 1 210
16 6 1 0 21 9 30 0 90
17 2 7 25 9 20 1 150
18 3 13 0 9 40 2 210
19 7 1 0 11 9 40 0 90
20 2 7 15 9 30 1 150
21 3 13 20 9 20 2 210
22 8 1 7 15 9 30 1 90
23 2 13 20 9 20 2 150
24 3 0 11 9 40 0 210
25 9 1 0 21 9 30 0 150
26 2 7 25 9 20 1 210
27 3 13 0 9 40 2 90

JExperimental number, »Treatment.

Total liquid amount including dongdong-ju and water of Jeung-pyun was 60g and one treatment was made with rice
flour 100g. And the moisture content of soy bean water was 85%.
The amount of soy bean soild=soy bean water X (100-the moisture content soy bean water(%)/100)
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Table 2. Measurement conditions for rheometer

Plunger: lucite 10 mm, 78.5 mm?®
Table speed: 100 mm/min

Chart speed: 5 mm/min

Sample height: 20 mm
Clearance: 4 mm

Weight of load cell: 10 kg

Table 3. Randomized scheme

(REP=1)

PERSON BLOCK FIRST ~SECOND THIRD
1 2 TI(4)  TI6)  TAS5)
2 9 T2@)  TIE5)  T3@D)
3 4 T2(11) T1(10) T3(12)
4 3 T3(9) T TA
5 7 T2(20) T3(21) T1(19)
6 8 T1(22) T3(24) T2(23)
7 6 T3(18) T2(17) T1(16)
8 5 T2(14) T1(13) T3(15)
9 1 T3P TAD T

(REP=2)

PERSON BLOCK FIRST SECOND THIRD
1 4 T3(12) T1(10) T2(11)
2 5 T3(15) T2(14) T1(13)
3 6 T3(18) T2(17) T1(16)
4 2 T 5 T4 T6)
5 1 T3( 3) T2( 2) T D
6 7 T32D T2(20) T1(19)
7 3 T2 8 T TUD
8 9 T3@D  T226)  TIES)
9 8 Tie2) T2  T34)

FIRST, SECOND and THIRD is the order of experiment.
The number of parenthesis is experimental number.
T; Treatment (Table 1)
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Table 4. The comparison of standing height ratio for Jeung-pyun dough between levels in each group

DJ*(g) SSP(g) FT(min)
20 30 40 0 1 2 90 150 210
after 1Ist¥ fermentation 1"53*  1.62¢ 1.62¢ 1.46 1.58¢ 1.74" 1.40¢ 1.69 1.69°
after 2nd® fermentation 1.60¢ 1.76 1.81¢ 1.22¢ 1.98° 1.97° 1.64* 1.79* 1.73¢

“dongdong-ju, PSoy bean solid, “1st fermentationtime, after 1st fermentation standing height/Before fermentation stan-
ding height, “after 2nd fermentation standing height/Before fermentation standing height, D<Means of 9 replications;
Means not followed by the same letter in the same factor and same row differ significantly frome one another (P<0.05,

TUKEY test)
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Table 5. The comparison of specific volume and expansion ratio for Jeung-pyun and Jeung-pyun dough between

levels in each group

. Dre
20 30
Before fermentation (cc/g) 90.90°  0.89
After 1lst fermentation (cc/g) 0.94*  0.98
After 2nd fermentation (cc/g) 1.10° 1.11¢
After steaming(cc/g) 113+ 121
Expansion ration (%) 122.6*  132.7*

S$"(@) FT(min)
40 0 1 2 90 150 210
091" 088 088" 093" 090" 090° 0907
099 089 099 104 097" 097" 097
114¢ 095 116" 124" 110¢ 112 113
129 103 124" 136° 117 121*  124°
14170 1118 1364" 1487° 1282* 1334* 1352

“dongdong-ju, Psoy bean solid,

“1st fermentation time, YMeans of 9 replications;Means not followed by the same letter

in the same factor and differ significantly from one another (p<0.05 TUKEY test), “the volume of Jeung-pyun/the

volume of Jeung-pyun dough X100

Table 6. The comparison of pH of Jeung-pyun dough and Jeung-pyun between levels in each group

DJ?(g) SShi(g) FT¥(min)
20 30 40 0 1 2 90 150 210
Before fermentation ”5 14° '306"’ 4 93" 4.87 508> 518"  504* 504" 5042
After fermentation 4.77* 4.60° 4.33 4.35 4620 473" 4.68 4.55¢ 447
After steaming 527 526* 513" 496" 535" 535" 525" 519" 5217
“dongdong-ju, "soy bean solid, “Ist fermentation time, ?Means of 9 replications; Means not followed by the same

letter in the same factor and same row differ significantly from one another (p<0.05 TUKEY test)

Table 7. The comparison of reducing sugar and moisture content for Jeung-pyun between levels in each

group
DJ"(g)
w30 40
e
Moisture Content (%) 53.8" 52.5"

SSM(g) FT"min)
40 0 1 2 90 150 210
118 021 086" 163 088 088 105
536° 538 538 526 5324  540¢ 5270

“dongdong-ju, soy bean solid, 'Ist fermentation time, "Means of 9

replications;means not followed by the same letter

in the same factor and same row differ significantly from one another (p<0.05 TUKEY test)

Table 8. The comparison of rheometer data for jeung-pyun between levels in each group

I)J”(g) 55“'(2) f* l"(mm)
20 30 40 0 1 2 90 1 10 210
Hardness 131.2" 35.64 35.6° 434" 314" 276° 35.0¢ %'3 (3 34.5a
Adhesiveness 2314 - 263" —233° 440"  ~ 147" - 140" -24.1" - 231¢ 255"
Springiness 0.81° 0.77* 0.79° 0.85 0.79° 0.73° 0.79* 0.78" 0.80¢
Cohesiveness 0.39" 0.39¢ 0.37" 0.40" 0.39" 0.36* 0.38° 0.38¢ 0.38¢
“dongdong-ju, "soy bean solid “'1st fermentation time, ?Means of 90 replications ; means not followed by the same

letter in the same factor and same row differ significantly from one another (TUKEY test. a=0.05, df=267)
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Table 9. Values of the regression coefficionts of the response surface equations” representing the relationship

between response variables”

and thd independent variables

Coefficients Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9
B1 —0.877 6.211 —13.725** -6.252 3.780 —3.468 —6.657 —8.507 17.398**
By 0.219 —0.345 0.933***  0.633* —0.142 0.263 0.696** 0.529 —0.571*
B2 3.806*  —0.840 4.014** 2.208 —1.438 - 3.889** 2.271 1.236 —1.444***
B3 —0.431 4.444 1.306 0.806 4.292 6.236** 0.403 3.667 — 2417
Bu —0.003 0.004 ~0.011**  —0.010** 0.002 —0.003 —0.011*  —0.007 0.008*
Bz —0.306 —0.028 - 0.556 -0.639 0.056 0.861*  —0.861* 0.083 0.139
B3 —0.111 —1.194* 0.194 —0.139 —0.778 -0.972** —0.028 —0.250 0.222
Bz —0.017 —0.004 —0.063*  —0.021 0 0.025 —0.008 —0.021 —0.004
Bz —0.004 0.038 -0.058*  —0.008 —0.017 —0.054*  —0.008 —0.050 0.033
Boa —0.333 0.375 ~0.167 0.333 0.375 0.333 0.292 —0.167 0.083
Cefficients Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18
Bo 16.343*** —0.176 13.169*  —1.058 —5271 —5.259 5.058 - 3.266 —9.692
B —0.549* 0.051 0.340 0.290 (0.451* 0.054 —0.282 0.158 0.508
B2 —2.688** 0.799 2611 1.438 1.368 0.729 2.188 2.118 3.229
Bs —1.236 2.236 -1.764 0.306 1.944 6.319* 0.014 2.194 4917
Bu 0.006 0.000 0.005 - 0.003 —0.008* 0.002 0.005 —0.001 -0.006
Ba2 0.639 0.194 0.056 -0.306 —0.167 0.028 —0.611 0.361 —L111*
Bas —0.194 —0.139 0.056 0.194 —0417 —0.639 0.056 —0.139 —0.861
B 0.017 —0.025 0.039 - 0.029 0.013 -0.025 0.004 —0.033 —0.029
Bua 0.058* - 0.025 0.004 -0.021 —0.004 -0.075* 0.017 —0.021 -0.029
Bas 0.042 0.125 0.083 —0.125 0.125 0.042 —-0.458 —0.458 0.458

Y = Bo+ By X X + B X Ko+ B X X + Bro X X2+ Bao X Ko+ By X X? + Bra X Xy X Ky + Bug X Xy X K+ By X Xy X Xy
»Y,, Color intensity; Y, Cell Uniformity; Ys;, Cell Size; Y; Manual Springiness; Ys, Moistness; Ys, Adhesiveness; Y7,
Oral springiness; Ys, Deformation; Y, Firmness; Yy, Toughness; Y, Crumbliness; Y., Cohesiveness of mass; Yis

Rice wine flavor Yis, Sweetness; Y5, Sourness; Yy, Bitterness; Y.

Toothpacking: Yis, Overall desirability

“X,, Dongdong-ju; X, Soy bean solid; X, Fermentation time As the value increases from 1 to 9. the intensity of

the sensory attributles increases.

*Significant at 5% levels; **Significant at 1% levels; ***Significant at 0.1% levels
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Table 10. Analysis of variance table showing the effect of treatment variables as a linear term, quadratic term
and interactions (cross product) on the response variables, dongdong-ju, soy bean solid and fermentation time

Sum of Squares

Source DF -
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9

Model 9 134.71*** 2779  62.32** 68.65™* 29.15 48.43™** 67.49*** 39.82 55.76***

Linear 3 128.94*** 206  24.39*  4839*** 17.22* 15.86%  41.39*** 2594*  4428***

Quadratic 3 2.39 1894  19.72* 16.47*  7.89 21.36**  2372*%* 617 8.61

Cross Product 3 3.38 679 1821* 3.88 4.04 11.21 2.38 7.71 2.88
Residual Total error 44 93.00 11297 8694 59.44 79.44 58.61 65.50 101.01 6594
%Variability 59.16 19.74 4175 53.60 26.85 45.25 50.75 2827 45.82

explained(R?)

Sum of Squares
Source bor —4m4m/—- -,
Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18

Model 9 4876 5593**  58.36** 2313 117.46%** 5760* 2508 39.64 102.90***
Linear 3 29.64%* 51.86™** 5203*** 1697  107.50*** 37.19** 1214  29.06** 6558***
Quadratic 3 10.25 0.69 275 2.69 9.17 5.36 7.19 1.83 28.19
Cross Product 3 8.88 3.38 3.58 3.46 0.79 15.04 5.75 8.75 9.13
Residual Total error 44 70.22 87.77 92.45 12080  61.88 11450 11190  93.79 108.30
% Variability 40.98 38.92 38.70 16.07 6550 3347 1831 2971 48.72

explained(R?)

ek ke

*significant at 5% level; **significant at 1% level;

significant at 0.1% level

Y,, Color intensity; Y, Cell Uniformity; Y, Cell Size; Y;, Manual Springiness; Y; Moistness; Ys;, Adhesiveness; Y,
Oral springiness; Yy, Deformation: Y,, Firmness; Yy, Toughness: Y, Crumbliness; Yy, Cohesiveness of mass; Yy,
Rice wine flavor; Yy, Sweetness; Y 5, Sourness; Yy Bitterness; Y-, Toothpacking: Y., Overall desirability

Table 11. Analysis of variance table showing the significance of the effect of the factors on each of the indicated

response variables

Sum of Squares

Source I

Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9
DJ* 2.08 7.00 39.36*** 12.80* 10.26 13.02* 15.16* 13.38 10.75
Ss 129.15%** 3.68 27.19** 55.30*** 8.86 25.31%** 49.13%** 6.49 42.69%**
FT? 6.86 23.90* 13.98 443 14.08 21.30% 5.58 27.67 5.20

Sum of Squares

Source . e - - - ——

Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18
DJ* 13.76* 4.37 6.34 6.45 7.19 21.70* 1141 9.19 14.00
Ss” 28.97F%x  22.58%*%*  §2.58*** 8.23 107.86*** 225 9.68 26.63** 80.68***
FT9 14.91* 32.36%%* 3.02 11.90 3.19 48.69*** 9.75 12.56 17.34

*significant at 10% level; **significant at 5% level; ***

Y1, Color intensity; Y, Cell Uniformity: Ys Cell Size; Yy,

significant at 1% level

Manual Springiness: Y. Moistness: Ys. Adhesiveness; Yo,

Oral springiness; Ys, Deformation; Yy, Firmness; Yy, Toughness; Yi,, Crumbliness; Yy, Cohesiveness of mass; Yy,
Rice wine flavor; Yy, Sweetness: Yi;, Sourness; Yy Bitterness; Y. Toothpacking: Yis. Overall desirability

“Dongdong-ju; PSoy bean solid; “'1st Fermentation time
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Table 12. The comparison of sensory data for Jeung-pyun between levels in each group

Dongdong-ju Soy bean solid Fermentation time
20g 30g 40g Og 1g 2g 90 min 150 min 210 min
Y1 N3.9 4.3 4.1 2.1" 43" 5.8¢ 44 4.0 3.8
Y2 56 4.9 5.1 53 52 5.1 48 6.0 48
Y3 3.5P 5.1¢ 43" 35 4.7 4.7 4.0 42 4.7
Y4 4.7 5.8 4.9 3.8 5.6 6.1¢ 4.9 5.2 5.3
Y5 59 4.9 5.2 5.8 53 5.0 48 5.9 54
Y6 5.6 5.6 50 6.3 48" 51" 5.0 6.1 5.2
Y7 46 5.7 4.6 3.7 5.6" 5.7 4.7 5.0 53
Y8 49 54 4.6 46 4.9 5.3 4.1° 5.1 5.6"
Y9 53 44 5.1 6.1 48 39" 5.2 4.8 4.8
Y10 5.2 4.6 5.2 6.0¢ 46" 44" 5.3 5.1 45
Y11 5.3 5.1 49 4.4° 4.9% 5.9 4.1 5.2 5.9
Y12 5.4 4.8 5.2 6.3 51° 4.0 54 5.1 49
Y13 46 5.2 5.1 52 52 4.5 4.5 4.8 5.6
Yi4 42 4.9 4.2 2.7 46" 6.1 44 4.7 4.2
Y15 4.6 4.0 3.8 4.0 4.1 4.3 3.0 4.6 4.8
Y16 2.7 2.7 3.6 2.8 34 27 2.7 29 3.3
Y17 41 45 48 39 42" 5.3 40 4.6 48
Yi8 48 58 5.6 3.8° 6.2 6.3* 49 6.0 49

Y1: color intensity, Y2: cell uniformity, Y3: cell size, Y4: manual springiness, Y5: moistness, Y6: adhesiveness, Y7:
oral springiness, Y8: deformation, Y9: firmness, Y10: toughness, Y11: crumbliness, Y12: cohesiveness of mass, Y13:
rice wine flavor, Y14: sweetness, Y15: sourness, Y16: bitterness, Y17: toothpacking, Y18: overall desirability

A) Means of 18 replications:not followed by the same letter in the same factor and same row differ significantly from
one another (TUKEY test, alpha=0.05 df=51)

If there were no difference between levels in each group.
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Table 13. Predicted(PR) versus Observed(OB) response values for experimental run

Experimental DJ SS FT Response”
Block TRT (&) () (min) Y4" Y9 Y14

number PR OB PR OB PR OB
1 1 1 20 0 90 3.2 2.5 7.1 6.5 2.6 2.5
2 2 40 1 150 54 5.5 49 4.5 4.6 4.5
3 3 30 2 210 7.2 6.5 3.3 3.5 6.5 6.5
4 2 1 20 0 150 3.3 3.0 6.2 6.5 2.8 2.5
5 2 40 1 210 5.4 6.0 52 45 4.0 5.0
6 3 30 2 90 6.1 6.0 3.6 2.5 6.5 7.0
7 3 1 20 0 210 3.1 3.0 58 6.5 2.2 2.0
8 2 40 1 90 5.2 5.5 5.0 0 44 5.0
9 3 30 2 150 6.8 7.0 3.2 3.5 6.9 7.0
10 4 1 20 0 90 5.2 6.0 4.8 5.5 55 5.0
11 2 40 1 150 5.7 6.5 39 3.0 6.3 6.5
12 3 30 2 210 4.2 35 53 5.5 2.8 3.0
13 5 1 20 0 90 5.2 6.0 4.8 5.5 5.5 5.0
14 2 30 1 150 3.8 3.0 6.1 6.5 2.6 2.0
15 3 40 2 210 6.4 5.5 4.2 3.5 4.8 45
16 6 1 30 0 90 4.5 6.5 59 4.5 3.3 45
17 2 20 1 150 5.2 6.0 5.0 4.5 46 5.5
18 3 40 2 210 6.0 6.0 4.3 5.5 5.8 5.0
19 7 1 40 0 90 39 3.0 6.3 7.0 25 2.0
20 2 30 1 150 6.3 50 4.2 5.5 53 5.0
21 3 20 2 210 6.4 65 39 4.0 5.6 6.0
22 8 1 30 0 90 6.0 6.5 4.6 5.0 51 3.5
23 2 20 1 150 6.0 55 4.1 3.5 6.0 6.0
24 3 40 2 210 35 4.0 6.4 6.0 19 2.0
25 9 1 30 0 150 4.5 55 5.4 5.5 3.4 3.5
26 2 20 1 210 54 6.5 4.7 4.0 4.0 3.5
27 3 40 2 90 0.1 4.5 39 4.0 59 6.0

PRESPONSE value is the estimated means of 2 replications.

PY.-response; Y4=Manual springiness. Y9= Firmness, Y14 = Sweetness TRT: Treatment/D]: Dongdong-ju/SS: Soy bean
solid/FT: Fermentation time

DY =By Br X Ky + BoX Ko+ Ba X Ky = i XXy By X XA Bg X X+ B XX XXy + B X X XX+ By X Xo X X

SPRING

6.43

4.08

3.25

= Fixed fermentation time at 150 min = = Fixed fermentation time at 180 min = = Fixed fermentation time at 210 min =

Fig. 1. Spline interpolation of response surface methodology for manual springiness
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= Fixed fermentation time at 150 min = = Fixed fermentation time at 180 min = = Fixed fermentation time at 210 min =

Fig. 2. Spline interpolation of response surface methodology for firmness

= Fixed fermentation time at 150 min = = Fixed fermentation time at 180 min = = Fixed fermentation time at 210 min =

Fig. 3. Spline interpolation of response surface methodology for sweetness

overall overall

overall
desirability

5.27 .23 4,76
2.0 2.0
4.137 .25 2.70
1.5 1.5
27 02, o>
3.47 . > .63
40 & %0 s &
Dongdong-ju 20 Dongdong-ju 0 o
= Fixed fermentation time at 150 min = = Fixed fermentation time at 180 min = = Fixed fermentation time at 210 min =

Fig. 4. Spline interpolation of response surface methodology for overall desirability
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Table 14. Predicted and experimental response values
at optimum conditions

Predicted

Experimental values
Response

values

7.0
3.2
6.8

mean range

5-8
2-5
5-7
5-8

Manual springiness
Firmness

Sweetness

Overall desirability
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