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Quality Characteristics of Muhwakwa-pyun with Various Starches

Byung-Sook Kim' - Mi-Ran Jeong2 - Young-Eun Lee'
'Major in Food and Nutrition, *Professional Graduate School of Oriental Medicine, Wonkwang University

Abstract

The effects of various kinds of starch (mungbean, potato, com, and a blend of potato and comn starch) on
the quality characteristics of muhwakwa-pyun were studied according to the storage duration. The sweetness, pH
and total acidity of muhwakwa extract were analyzed, as were the Viscof/Amylograph viscosity profile and DSC
thermodynamic characteristics of starches. For quality characteristics, color difference, instrumental texture
characteristics and sensory characteristics were compared. The sweetness of muhwakwa extract was satisfactory
but the total acidity was low for Kwa-pyun manufacture. Therefore, its pH was adjusted to 3.4 by adding 10%
citric acid with an amount of 1% of total liquid. From the Visco/Amylograph viscosity profile and DSC
thermodynamic characteristics of starches, a blend of potato and cormn starch was found to be easy to cook and
form a gel but a little more resistant than the other starches in terms of retrogradation. Lightness (L) and
yellowness (b) of Kwa-pyun increased while its redness (a) decreased by the storage. The color became whiter
and the clarity decrease regardless of the kinds of starch, which became obvious after 3 days of storage. The
hardness, springiness, adhesiveness and cohesiveness tended to decrease with storage, which was weak in a
blend starch. The overall acceptability of Kwa-pyun made with a blend of potato and com starch was evaluated
as being the best among the samples tested. Therefore, for traditional kwa-pyun manufacture mungbean starch
might be replaced with a blend of potato and corn starch which is less expensive and easily available in the

market nowadays.
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2} EA41=7 7](Rheometer Compac-100; Sun Scientific,
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Table 1. Standard Recipe of Muhwakwa-Pyun

Ingredients Amount
Muhwakwa extract 100g

Water 200g

Starch 18g(6%, wiv of liq.)
Sugar 30g(10%, w/v of lig.)
Salt 0.3g(0.1%, wfv of lig.)

10% Citric acid 3ml(1%, v/v of liq.)

Table 2. Operating conditions of Rheometer

Sample height 30mm
Probe diameter 15mm
Clearance Smm
Chart speed 60mm/min
Table speed 60mn/min
Load cell 2kg
Repeat 2
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v vk 7313 71 5599 pHe 46602 53 %
S AFe] pH 48873 umatd el o 7R
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1) Visco/Amylograph X 54

S5AE, TAAE, ST 2 RS S5
ZFAEY 3o 9 k354 S AWEY] 5o
Visco/AmylographE ©] 83l A8 &% 6.5%w/v)dl

Table 3. % Brix, pH and organic acid contents of
Muhwakwa extract

Muhwakwa extract

Brix(%) 23.07+0.03
pH 4.66+0.02
Malic Acid(%)" 028
Citric Acid(%)” 0.27

NNaOH*xVNaOH(ml) x 6.7
sample weight(g)
NNaOHxVNaOH(ml) x 7.0
sample weight(g)

Y Malic Acid(%)=

4 Citric Acid(%)=

T2 G A A 197 A 635(2003)
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Table 4. Brabender Visco-amylograph characteristics of
various starch suspensions (6.5%, w/v)

Starch

Mungbean Potato Com  Blend”
Initial pasting temp(C) 714 578 758 66.3
Peak viscosity(B.U) 434 2386 280 676
Temp at peak vis(C) 95.0 70.8 95.0 90.3
Vis at 95C(B.U) 388 844 254 624
957, 15min.(B.U) 434 844 280 670
Vis at 50C(B.U) 732 744 420 744
Breakdown”(B.U) 46 1542 26 52
Setback”(B.U) 298 -1642 140 68
Consistency”(B.U) 344 -100 166 120

Y Potato Starch : Comn Starch = 3 : 2

? Breakdown = Peak viscosity - Viscosity at 95T

? Setback = Viscosity at 50°C - Peak viscosity

¥ Consistency = Viscosity at 50°C - Viscosity at 95°C

Szl 333 A A 1978 A 635.(2003)
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TatHe ¥4 54

Q"-’F A2 AA Sa
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Table 5. Thermodynamic characteristics of various
starches by DSC

Starch
Mungbean Potato Comn Blend"
To 63.0:02° 61.2+0.1° 67.2+0.0° 60.5+0.2° 153 .40***
Tr 650130 66.8+03 71.6+02 71.8+2.7 291
Te 802432 753+04 794105 819104 2.84
AH  1090° 6.35° 9.77° 8.15" 16.94***
" Potato Starch : Corn Starch = 3 : 2
To, Te, Tc mean onset, peak, completion transition
temperatures(°C), respectively.
AH means enthalpy (Jfg) for gelatinization of starch.
*% p<,001 ; a, b, ¢, d means they are significantly
different by Duncan’s multiple range test at p<.05.

F-value
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Table 6. Color values of Muhwakwa-Pyun prepared with various kinds of starches and storage times
Color Storage Starch

value time(hr) Mungbean Potato Com Blend"” Fovalue
6 31.6+2.2 - 30.9+0.3 28.8+0.0 1.29
24 *35.3+1.5 - °33.4+0.1 °31.5£0.2 4.74
L 72 %39.7+0.4" 33.7+0.6" °37.240.1" °36.6+0.5" 30.59%%*
120 °42.5+0.6" 34.4+0.3% “38.9+0.2° “38.8+0.9" 11.02%*
12.05%* 1.11 327.34%¥% 81.62%x*
6 °1.1+0.1 - 1.440.0 “1.340.1 4.44
24 *0.6+0.1" - 1.1:0.1" 1.0:0.1" 20.48%*
a 72 %0.740.1 0.7+0.0 *0.7+0.0 *0.6+0.0 256
120 °0.9+0.0% °1.0+0.2" *1.0+0.0" °0.8+0.0" 15.25%*
10.25%* 10.35%** 66.61%+* 64.67%%*
6 *5.2+0.4% - 7.6+0.1 ’6.1+0.0" 30.51%%*
24 %6.110.5% - *7.8+0.1" *6.5+0.1" 7.55%
b 72 °9.4+0.2" %6.4+0.3" °8.5+0.0" °7.3+0.1" 55.90%+*
120 °9.9+0.2 °8.5+0.2 9.5+0.2 °7.4+1.0 431
51.50%%* 6.29%* 54.06%** 5.59*
Y Potato Starch : Corn Starch = 3 : 2
¥ p<05 ** p<Ol *** p<.001

Means with different capital letters in a row and small letters in a column means they are significantly different by Duncan’s
multiple range test at p<.03.
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Table 7. Instrumental texture characteristics of Muhwakwa-Pyun prepared with various kinds of starches and storage times

Texture Storage Starch Fvalue
characteristics  time(hr) Mungbean Potato Com Blend"
6 %68.3+5.7 - %66.3+4.8 “243+3.4 0.36
Hardness 24 D“l70.3¢10.i - ‘ "84.7+8.8 ) "52.7ir6.4b 4.19
72 491.7+55.9 49.3+2.2 ‘164.0+11.5 112.7+7.2 77.26%%*
© 120 °867.7+21.7% °135.3+5.8" 9275.0+24.0" 186.7+13.1* 18.91%*
343.33%%% 13.24%%* 366.28%+* 250.88%%*
6 ©6.7+0.3 - -7.3+0.3 °.6.0+0.6 0.36
Adhesivencss 24 ":-10.3¢0.3“ o -8.3+0.3" °.5.7+0.3" 54 33
72 ®.15.743.0 -10.340.3 93429 ®.10.7+1.7 237
® 120 %.19.0+4.0 221.0+3.1 -13742.7 *18.3+5.2 0.50
4.75% 3.47* 19 4.60%
6 *73.1+22° - 76.6+2.0° 58.3x4.0" 7.80%
Cohesiveness 24 Z76.1¢2.1: - § 82.4i0.7: 67.2i2.0: 19.72%%
% 72 59.3+2.6 77.6+1.4 82.1+5.4 73.7+0.7 10.33%*
120 *36.148.1 %53.9+1.0 64.8410.2 60.8+8.4 3.05
16.48%+* 14.30%** 1.98 2.11
6 %94.8+3.0" - °84.3+3.5" 83.1+1.5" 11.20%%*
Soringi 24 ‘82.0x1.5% - ‘83.2+4.8° “77.5+1.6" 54.00%%*
pmqgmess 72 °80.0+5.8" °8]1.544.6" v76.5+1.3" °69.9+1.8* 20,91 %%+
(%) 120 %67.120.5 %67.1+1.4 *71.0%1.1 *56.6+3.2 0.17
11.35%* 2.97* 4.13% 59.99%#%
6 49.8+3.5"% - *50.6+2.6" *14.4+3.1" 43,93 %x*
Gutmminess 24 X “129.3i5.7Lh - °60.8+7.1" °35.5+5.0" 62.54%%%
urmmm 72 293.6+44.2 38.3+2.3" °134.2+9.5" ‘83.1+5.6™° 23 ggHw*
©® 120 °309.6+62.3° °72.8+2.7* ‘173.4+12.3" “111.6+8.4% 7.49*
10.94%* 9.72%* 43 445 57.63%+*
6 *33.412.1" - *359+2.0° *6.9+2.0" 44 80***
Britfleness 24 D8106.0¢4.1: - 253.4+6.0° 91.5+3.7" 83.08%+*
72 276.7+35.9 25.842.0 "112.8+7.8" °64.4+4.1"" 35.64%%*
® 120 °253.5+62.2 °59.4+4 4 "1454+18.2 92.9+8.0 473
10.59%* 6.98%* 24.25%%* 62.98%#*

" Potato Starch : Com Starch = 3 : 2
* p<05 ** p<Ol ** p<.001

Means with different capital letters in a row and small letters in a column means they are significantly different by Duncan's

multiple range test at p<.05.

@S2 F33 A A 1998 A 65(2003)
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Table 8. Sensory characteristics of Muhwakwa-Pyun prepared with various kinds of starches and storage times
Sensory Storage Starch Fovalue
characteristics time(hr) Mungbean Potato Corn Blend"”
6 °7.1+0.3* - °8.0+0.3" 7.30.4% 2.98%
24 °6.5+0.3 - °6.5+0.4 °7.4+0.3 1.49
Color 72 29405 4.340.7 *3.840.5 *4.140.6 111
120 2.810.4" °5.4+0.9" ’3.6£0.6™ 3.8+0.4"" 3.11%*
32.84%%* 2.86* 20.69%** 26.09%%*
6 °6.410.5 - °6.9+0.3 6.6+0.6 0.66
24 °6.2+0.5 - °5.5+0.7 6.2+0.4 0.50
Clarity 72 ’3.1+0.6 °4.410.7 2.940.5 °3.8+0.7 117
120 22.7+0.7 32409 2.820.5 1.920.2 0.76
11.67%%% 3.93* 15.60%** 15.71%%*
6 4.140.6 - 49+1.0 5.0+1.0 046
24 4.9+0.8 - 5.1+0.8 5.7+0.9 0.18
Flavor 72 5.3+0.7 4.3+0.8 5.2+0.7 4.3+0.8 0.47
120 5.7+0.6 5.6+0.9 5.6:0.8 4.4+0.8 0.62
127 0.85 0.71 0.87
6 °6.7+0.5 - 43409 5.2+0.8 1.86
24 *5.8+0.5 - 5.7+0.7 6.2+0.4 0.18
Sweetness 72 *3.4+0.6 52409 5707 5.9+0.5 2.83
120 *4.3+0.9 59109 5.7+0.6 5.6+0.5 0.94
4.34%% 0.09 0.27 0.42
6 °5.6+0.9 - 4.6+0.7 6.2+0.6 2.62
24 *5.5+0.6 - 4.0+0.8 6.4+04 2.48
Sourness 72 *32+0.6 5.4+0.8 44407 5.1:0.6 2.02
120 *.6:0.5% 5.340.8" 5.240.6" 5.2+0.8" 3.45*
5.13%* 1.11 0.90 127
6 5.0£0.5 - 5.00.7 3.7:0.6 1.42
24 5.620.5 - 55405 39+0.6 142
Hardness 72 6.7+0.7 4.1+0.8 52+0.8 4.0+0.5 2.85
120 7.0+0.9° 4.6+1.0" 6.0+1.0° 4.8+0.8" 3.80*
1.52 0.20 0.19 0.78
6 °6.2+0.8 - 6.810.7 6.0+0.7 0.72
24 *5.140.5 - %50+0.6 %53+0.6 1.05
Springiness 72 *4.5:0.8 °4.2+0.7 *4.1+1.0 *4.3+0.6 0.36
120 232+1.1 3.80.7 2909 *3.940.7 0.81
4.27* 1.91 4.68%% 4.80%*
6 °5.340.9 - 4.8+0.7 °6.4+0.9 147
24 *5.7+0.6 - 5.240.6 °5.4+0.7 1.71
Adhesiveness 72 3.320.5 °4.7+0.6 3.840.7 *34+0.8 0.99
120 *2.2+0.3 32405 3.3+0.7 31409 0.59
7.82%%% 4.88* 0.99 5.56%
6 °6.60.8 - °4.5+1.0 6.6£0.6 1.34
24 °5.840.7 - *°4.140.7 5.7+0.7 1.80
Cohesiveness 72 3.320.7 °4.1+0.6 29405 52407 2.60
120 “25+0.8 *3.5+0.6 3.0+0.7 3.9+0.6 0.81
8.53** 3.95% 4.84%% 2.86
6 5.0£0.7 - 6.310.8 5.9+0.7 1.40
24 5.4+0.5 - 5.00.5 4.7+0.6 0.21
Chewiness 72 62206 4.1:0.6 5.0+0.8 4.1+0.5 245
120 6.5£1.0 3.6+0.7 5.2+0.7 5.320.6 2.31
0.85 0.88 112 073
6 6.3+0.8 - 5.3+0.6 5.9+0.7 2.64
Overall 24 6.7+0.6 - 5.9+0.6 5.7+0.6 0.60
acceptability 72 °3.5+0.5 4,120.8 4.410.6 4.610.7 0.59
120 20404 4.9+1.0 3.4%0.8 4.610.9 245
13,71 0.63 2.73 2.17

Y Potato Starch : Corn Starch = 3 : 2

* p<.05 *k p<.01 *kh p<.w1

Means with different capital letters in a row and small letters in a column means they are significantly different by Duncan’s multiple range
test at p<.05.
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Table 9. Correlation coefficients between sensory characteristics of Muhwakwa-Pyun

onsory V| Color Clarity  Flavor SN s TR P A e e Accommablity
Color 1
Clarity S52Fk* 1
Flavor .08 .01 1
Sweetness 15 18* .07 1
Sour 19* 23%* -4 33%= 1
Hardness -.05 -11 24%% 01 -23%% ]
Springiness 30%* 33 18 .04 -.08 38** 1
Adhesiveness 45%* 42x% .09 18* 13 .07 48** 1
Cohesiveness 33%% 36%%  -11 A5 23 -.16* .19* S1F* 1
Chewiness .05 .03 165 -04 S21%% A4xx 41xx 15 -02 1
Overall acceptability | .49** 39%% - 02 17 13 .08 21%% 3R 25%* .06 1
* p<.05 **F p< 0l *** p<.001
FFF 2383 A A 1998 A 65(2003) - 790 -
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Table 10. Correlation coefficients between sensory and instrumental characteristics of Muhwakwa-Pyun

i | Color Clary Favor S sow o0 O AT Chee” Tew Accepabily

L =58k - 56%* 23 -ALFE 47 40%F .02 =57 -56%* A7x% - -16

a S5** 27 -12 33% 15 -.19 -.05 34+ 22 -22 .16

b -46%F - 54%% 38 -30 -56%%  44%* .10 S i - 75%* S3xx 31
Hardness -37* - 43Fxx A9 -daxx _50%*  60** .02 -A4Tx* -55%* S+ -3
Adhesiveness -50%*% - 48** -31 28 17 -.14 24 49%* A48%*  -16 31
Cohesiveness .19 .16 -21 36% 18 -24 07 .30 22 -31* 24
Springiness ~4TFE - 54%% 23 -30 -37% 27 -02 - 59%* -58%* 25 -13
Gumminess -40%*% - 45%% A2 -49%% 56 62%*F -0l -51%* -59%* S4%% 13
Brittleness -.39% - 44%* 2 -50%*  -54%*  50%* - 01 -.50%* - 58** Sk - 12

* p<05 ** p<01 *** p<.001

Z5HA BrHE A w37t APEHUA HAaHol F 9 58 9 =354 & vnd 2, T4
7VstAl =W olAo] g8y, F3d 2 - P ¥ ST EFHES AAHE tdgeR 53 AP
FE Fol AvkER] ngAY P 9FE FE b gt 2] 4a AR JREEEH S
Ao 2 YerTh E5AEY vxeiy, 24 d4582 Aoy =3
TeBr oA MZA Wil FHY BFE(r=-0.58, BT 42 Holl &3l A2 Jegey, =
p<OD9} FHE(r=-046, p<O)= 79 FFBAE FAREY SFFHAES AR SEFEFHAER
A EG-055, p<ODStE Fo) FBWAS YelE,  ZRAMEel Wd DSCOl g SHANLES B
FREE Brlde BYEE=-056 p<0)s FN: sgyrt 52 HozE xsheH AUAVE B

(=-0.54, p<O)7} 7}¢ FdFE vFE & F AUt o] £t A& AT F U
TSt M7z FEE ust #5Erbe 7AFQ 9 3. R Ar=s HE SH & Zolg B
22 EFARA AnY, F3Y, @384, 78 2L A Roem ZAAARS AR 1Y o|Fd= A o] F
AT Fo LBFTAE Vi wEA #H9 A ot MEE FF3HA] Katg o), 3d o
ABAEGL M2 FEEF HAY FrpAA = o FHEE 7334 S/ 28 E FEsA UERY
% 203 axz 470 4AAQ HFAHAE AT, 2R $95 EFARe) Nud A B4
22 g4%e e ¢+ Jddo- A% R3¥ ERY HF2 2L FYsiA vE
ylem, Aged g Faxe wIx 71F F

N. & ¢ 2 Aoz veuth
4 AR Gz 544 daE AR sAAE
FaaHe Axdes AZAPol go §EI1LF EE FHEo] 3yt 439 APH RE EAY
FAZR 7 E 47 A& FSHE dalsty ARA SolA HE Zol7t gloJAA HEZR 3UR 7R
AHE #AS A2E F IEE HYEFAE A AZst HE 7 AL ALE B o9 AR
For, ¥ Ao Hojxe HFEHE 4l E vy AR S5 EFHELE Ax
AARE, STFTFIALE 2 FAY s AR g FEHES Aad, A4 9 AZPol vE A
o8 /‘QHZ%% 2 stq RS AR = AF 2o uls] fFoz i, AT 9‘@’301
o MmE Nx, VIAA d2x 9 #5538 58 55 HuE & HoF, FEHoE ARSI Y 5573
Z335te FAE5EE v s Bkt 9 Ase L3 mEs 4l S E%‘rﬁ}‘ﬂ o
AT & A THFA dEo] & £ Ug RS
. 283 7sEdY 45 23.07%, pHE 4.66, 2 2"

AFE = malic acid® #2Fsto] 0.28%, citric acid= 5. F=HU A, 72 QY FEUE= AEERY B
A 027%8 =2 HH Az Fd=es FE Aol FE AZ7|Te] BARFE o] A5
gt A=t "ojAd 10% TEAE EAAFe Aal EPE7t FASPA, dAZR A AT
1% F7}ste] pH 343 =2 BP0 B A3 EPrd Zavt FEHAE AEE B
2. Visco/Amylographel] £J3 F = 543 DSCel ¢ Ae=d(p<.00]), FARAES F3HHL Ayt of
gt @Y EHES ol&sko AMESE 7 AR Y Aol Z A= v Ao g 4 9
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