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Effect of Bean Water Concentration and Incubation Time of
Yukwa Paste and Packaging Method on the Quality of Yukwa

Mi-Na Jo and Hyeong-Ju Jeon*

Department of Food & Nutrition, Yonsei University
*Department of Food & Nutrition, Seoil College

Effect of bean water concentration and incubaton time of Yukwa paste as well as packaging method on the qual-
ity of Yukwa was investigated. Quality loss in Yukwa during storage was dependent on the packaging method
such as bamboo packaging at 30°C, nitrogen packaging at 30°C and LDPE packaging at -18°C. Peroxide value
increased with bean water concentration, but showed no significant difference by incubation time. The hardness
of Yukwa decreased with the increase of bean water: concentration, incubation time, and storage time but showed
no significant difference by packaging method. Sensory evaluation after storage for 3 months showed that Yukwa
color was significantly influenced by packaging method and bean water concentration. The volume was also sig-
nificantly influenced by bean water concentration and incubation time. Off-flavor showed significant difference
by storage method. Tenderness, taste and overall desirability showed significant difference by bean water con-
centration. Crispness showed significant difference by storage method and bean water concentration.

Key words : Yiukwa, bean water concentration, incubation time, packaging method, storage time
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Fig. 1. Changes of peroxide value of Yukwa by different storage
methods without bean water addition and incubation

*Storage temperature: Bamboo at 30°C, Nitrogen at 30°C, LDPE at
-18°C
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Fig. 2. Changes of peroxide value of Yukwa by addition of bean
water at different concentrations at bamboo packaging without
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*Storage temperature: Bamboo at 30°C
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Fig. 3. Changes of peroxide value of Yukwa by different
incubation times with bamboo packaging and 14% bean water
concentration

*Storage temperature: Bamboo at 30°C
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ano Laghetto, Italy)3t ¥ 30°C B.O.D. incubator(KM.C.-
1203PI, KMC Korea, Manhattan Co.)ol| A#3ch 24 X
& FFEAL Vacuum 70%, Gas 50%, Sealing time 3.5
sec, Sealing temperature 155°CS} 722 Z79A HAsIH Y.
¥F A2 LDPE bag(F)ZAH) F34E &M 24T
2, 0°C Y5 Rinnai RIR-107 IC refrigerator, ()@ }o]=
E]C’})oﬂ Ml e =

pEEI &4

faute AR oF 10gE 250 mL F7H
100 mLE 718 ¥ 3] 875 o838l 25°C, 200 rpm
A 2A7F B HAE FEFAY. FEF A= Toyo
No. 1EHE o3l Ang F ¥4 FU7E o|§3to
AEZE Ry d& A FISETE S AE
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acid 15mLE 7Fele E3stgch 283 KI 45}%@4% 1
mL 7}l & EF3E & 5 75mLE 718k, 1% starch
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compression®. = A BB} force unitst= Kg, distance format
+ mm, pre-test speed= 5.0 mmy/s, test speed 0.5 mm/s,
post-test speed= 10.0 mm/s, distances= 5.0 mm, trigger type

Table 1. Changes in texture of Yukwa by bean water, incubation time, storage method in 10 week

] Hardness(kg)"™ Peak number(No.)™
Storage ~ Bean Incubation N =— N oo
time water time Bamboo itrogen reezing Bamboo itrogen reezing
(wk) 9 hr - . packaging Packaging . o packaging Packaging
(%) (hr)  packaging (30°C) 30°C) ©C) packaging (30°C) 30°C) 0°C)
0 2084.27°% 2541.60° 2444 .83 68.75ehiikdmno 82, 1470t 83.33%¢
+188.98 1504.16 +239.03 +7.87 +8.34 +9.03
3 2303.01" 1627.17F 2123.73% 77.00Pereh 79,14tz 7471 bedefehik
+168.54 +352.38 +508.37 +4.12 +7.34 +10.29
0 6 1142.38h 1658.30° 2017.87% 64.83kimro 87.00° 79.147bccfeh
+189.85 149490 +331.73 t11.16 +5.03 +14.87
9 1310.66 1288.50% 1448.61% 70.57<"ehijkimn 78.57"kfeh 74.00%febik
+321.58 1340.60 +215.94 +13.34 +5.97 +6.66
12 1600.4°0 1295.062 1889.96° 79,140l 67.14vikimmo 79,717t
+14.74 +196.36 138141 +3.53 +12.39 +8.32
0 41593 370.78 255.50' 58.14"® 57.33%® 63.43Kmme
+111.50 +44.69 +50.85 17.10 +10.63 +7.98
3 301.53 390.59' 281.57 63.2gmne 66.]4ikmne 59.29mmp
+60.32 166.06 +42.29 +3.15 +6.87 +5.74
10 7 6 267.17 393.44 228.77 60.57'mno 64861 58.00"*
175.21 +101.23 147.40 +4.76 +9.51 19.93
9 292.46' 27497 278.30° 62.144m 44294 55.86*
+95.33 +40.07 159.99 +12.39 +4.92 +10.02
12 237.87 343.83 298.73! 49.00%¢ 59.14™°¢ 67,71 ghifkdmno
+42.19 192.03 +101.67 +7.16 +16.04 +9.52
0 287.20° 359.76' 306.28' 61.144mwe 73, 14°efehid 60.60™°
163.70 186.89 +43.06 +12.90 +13.41 +15.84
3 460.33 394.19° 288.29' 90.57 84.43™ 75,71 bedefhi
+40.78 169.31 126.74 +6.48 +10.16 +5.85
14 6 33857 318.19 247.71 77.14bcfehi 802970t 67.14hikimno
+51.01 +80.82 +46.96 +7.52 +17.39 +5.40
9 215.86' 239.86' 248.85' 59.43mnp 65.861kmne 65.001kime
+62.23 +47.91 1+52.76 +7.32 +12.24 18.63
12 403841 29533 345.531 73.007fenik 71, 5(%fehikim 56.43%®
+57.78 148.60 +82.31 +10.68 +6.12 +8.79

*Values with different letters in same column are significantly different (p<0.05)
**Values with different letters in same column are significantly different (p<0.01)

'M+SD: MeantStandard Deviatione
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Table 2. Sensory evaluation of Yukwa by storage method, bean water, incubation time after 3 month storage

Packaging  Bean water Incubation Color** Volume* Off-flavor Tenderness**  Crispness Taste™* (g:ﬁﬁﬂ;r
type (%) " time(hr) (MSD) (MSD) (MSD) MSD) (MSD) (MSD) (MSD) y
0 8.0 bedef 9,1 780cde 5.53 2.500m 6.27 4,83t 3,330k
+3.05 +0.91 +0.35 +2.00 +444 +1.81 +0.68
3 6.432bcdethi 6.7070c%f 6.57 3,2 7dctehikim 3.87 4,33 3,17
1349 +3.96 +0.86 +2.48 +2.57 +3.37 +1.66
0 6 5.53%cdefehi 5,43t 723 0.90™ 12.80 2778 3.33hik
+1.86 +4.82 +5.11 +1.23 +3.81 +1.63 +2.67
9 1.930 11.272 8.53 1.7 7.43 3.80% 2.87%
+2.66 +2.58 14,13 +1.27 +6.36 +1.99 +2.78
12 1117 6.20bedet 7.53 1.50K" 2.50 567 4,17tk
+2.06 +1.99 +2.74 +1.80 +1.40 +0.96 +3.86
0 5, 57ebedefehi 8,300t 9.77 g1 70cdefen 8.43 7 .93ebecete 7.1 78bcdethiik
+4.48 +2.40 +1.97 +2.17 +0.80 +2:50 +1.36
3 5 g3ebedefihi 5.97ebedef 8.83 (.53 edefehiik 7.97 Q.1 720edef 8.97cdkteh
13.68 +5.52 1247 +2.21 +2.79 +2.52 +2.40
Bamboo 7 6 10.407 2.67% 7.70 7 g 7ebodetehi 6.80 8 37abedet 6. ] 7pedetehiik
(30°0C) +3.59 +2.41 291 +1.85 +0.62 +1.72 +0.51
9 6.73%edefeh 8.9(pbedet 5.63 9.67% 10.43 10.07% 10,0020
+1.72 +0.40 +1.66 +4.65 +2.18 +1.36 +1.68
12 1.80% 4 93ebedef 10.97 8.20R0cdet 6.80 9,30 8 470cdefetiy
+1.49 +2.44 14.54 +5.86 +3.65 +2.29 +2.44
0 3,7 Pbedefihi g.5720cdet 6.83 7 5(yebodetehi 11.27 10.13%¢ 11.70®
+3.33 +4.30 +2.95 +5.77 +0.74 +148 +2.79
3 2.g7cdetehi 9.60°* 6.00 9.10°™ 12.07 §.7(bedel 11.00%
+2.64 14.37 +3.76 +3.12 +3.00 1341 +3.04
14 6 5,8(ebedeteht 4. g7abedef 6.50 8.73ebed 10.33 8.5y bedef 7.8(bedeteti
+4.86 +1.33 +5.77 +3.41 +1.81 +3.12 +2.03
9 6‘73abcdefgh 4.43abcdef 630 7.53abcdefghi 8 30 7.87abcdefg 7.93abcdefghij
+2.92 +1.70 +1.75 12.03 +3.60 +3.45 +3.48
2 9.47* 4.930edef 7.83 9.53% 7.10 8.90medl g gyabedefgh
+2.45 +3.29 10.76 +3.87 +0.96 +4.26 +4.05

< auto, trigger forcet™

o A3
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Table 2. Continued
Packaging  Bean water In_cubation Color** Volume* Off-flavor Tenderness**  Crispness Taste** dg:;ﬁﬂ;;
type (%) time(hr) (MSD) (MSD) MSD) (MSD) (MSD) (MSD) (MSD)
0 3.3(cefeh 9.73%* 8.23 2.47ikm 6.97 4.37%" 3.00%
+4.11 +0.50 +3.90 12.14 +7.17 +3.00 +1.67
3 .27 6.93200def 6.07 2.93¢hiikim 6.43 5.80bt 3.80%x
+3.16 +1.92 +2.08 +1.72 +2.65 +0.95 +2.52
0 6 7.07cdtE 6.8370cd 5.60 3.07¢ehikm 13.33 7.83%bedefs 7 37abodelphi
+3.64 +3.60 +4.99 +4.20 +0.42 +4.71 +5.78
9 2,93l 11.03*® 430 057" 10.67 2.67 1.87%
11.66 +1.55 +1.68 +0.45 +7.25 +3.17 +1.55
12 8.63 5.43bcdet 6.60 3.17¢f0ikm 5.60 6830kl g 3(yrbcefehlic
+1.78 +2.54 +2.96 1297 +6.13 +3.80 1242
0 8.60° 10.50° 5.90 8.60°0ed 9.27 840t 11.33%
+2.63 +1.48 +2.95 +2.29 +1.81 +2.46 +1.27
3 8.4(ybee 6,87t 6.13 7.2(bcceleh 9.50 10.27%¢ 11.13%
+1.49 12.60 +2.70 +1.15 +1.47 +1.55 +0.81
Nitro 7 6 7 77t 5,170t 723 7 7ebecefehd 9.87 7.9(cdefe g | 7ebedetehik
(30°C) +2.61 +3.97 +1.07 +1.44 +1.46 1092 11.56
9 10.63? 9.532%° 543 1037 9.03 9,670 9 4t
15.40 +4.80 +4.11 +1.91 +1.97 +4.00 +4.20
1 .37 6.50°0cdet 5.17 .23 cdelghijkl 9.93 8.577ebedet g 772bcdefehi
+3.58 +2.62 +4.48 +1.36 +1.21 +2.40 +3.65
0 6,63 0cdefeht 2.50° 4.90 807700l 11.30 9,837 12.23
+4.11 +2.79 +1.08 274 +3.13 +1.94 +2.03
4,(7bedete 6.872bcde 443 4,1 3cdefEhiikim 12.50 7.77edefs g Brpabedcighi
3 13.01 +2.12 +3.86 +1.10 +2.78 2.05 1091
14 6 2.77%fehd 4, g77bcset 6.37 9.17%° 10.20 8.03%cdte 8777 bedefhi
+1.07 242 +1.94 +0.99 +1.25 +2.57 +1.82
9 5.8(ebecefehi 6.13%cdet 6.77 8, 53abedet 10.57 9, 53bede 9,832bcde
13.70 +6.00 +3.84 +4.05 +1.68 +2.76 1381
12 6.(70cefeht 4 200t 6.53 6.337cdelzhikl 10.57 9,177%edet 9.1(bef8
+3.00 +2.84 +1.94 +1.67 +3.58 +1.46 +1.73
Zglom 79 ZE A7l UEE AA F7RAE 60.09 ol folgom 7hA8 01 (p-value<0.001), incubation 2]
NEL AR FRIA, 14% TE HUKE GA] o} s 7r0] ZolAFE fojdon IA sk tH(p-value<0.001).
3 A%S etk ael, TE kel kel W ER AR 1zl 1E5E fatel Axe @A el
2} IElETY 3A Frishe Adel AM Fo] s & = A% et

7t Qe ke JAG & Aoeiere A4t LAA
dsih. oH P Ave BE A7 V1B Ehgol felEe
2 3715EE 43 A2 W 6 7189 APl F
PRtel W} HasEskE 7] MBOR Azdd.
W, 95 AL AT RDTAAE FE 1 3}
2 A 717 F7hgel we HUEIY Sl 8
AW, A4 12F7A FAHE} 10208 WA Yo,
Meb B A Y FAH 3F A% gl f49) A
AT AL F AT 1 AEAE AL PYol

w4 glo L}_ %H] =7 —r-Z*]] ‘ch'] 3 1;510 HS 7ok
dop Ao AFEPR) olgol o niE }u}z A}

i=Rz=

Rael =%

A% A, A 717E, S8 $X, incubationA]7He] W3}
o we ﬁE(hardness) 2 vl A (crispness)] W3}
£ Table 19 YERATE 3o A=e I8 F=7F $71

vlatulabel A 2 (crispness)S LFERE peak numbers A
A 717+ 157K BF AgTol UE FET folHes
A eGSO U(p-value<0.001), A% 1254 e o|E7H
zto)7t §lATh BEE peak numbers TE FE7F F7HE
w}z} peak number’} ZF23IT, incubation Al7te] F7HEtel
wet, A Zashe AE BAoh

HsdAt

A W FE9] F% incubation|7He] Wale] WE #
S gd,]_. Table 201 YJeRARITE f34e] A (colon)2 A
2 9P (p-value<0.01), &2 5% (p-value<0.001)°] whA
$-0]l70l 2oj2 EhZ o), incubation A7kl disiM =
g xolE Ho|x th &4 FT/ELE FEY FE(@-
value<0.05), incubation A]7H(p-value<0.001)ol we} §-e14 2}
ol2 ro A Wd wetMe Aozt ilem, A
Hx A4 9 (p-value<0.001)°ll W xpolvto] Fo]F o3
t}h &, by 2ol AFHE 7 gel e, o
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Table 2. Continued

Packaging Beanwater Incubation Color** Volume* Off-flavor Tenderness**  Crispness Taste** fveraﬁll* *
type (%) time(hr) (MSD) (MSD) (MSD) (MSD) (MSD) (MSD) e(shlf[aséity
0 2.9(¢tehi 7,870t 6.10 3.00etikim 8.83 5.230cdefe 4 47etenik
+2.07 +2.51 +2.15 +1.70 1542 12.66 +.15
3 2,33 5,3 3abode 497 2,63hkm 5.33 4,90 3.63¢k
+3.10 +0.76 1237 +1.90 10.61 1347 12.80
0 6 0.93' 6.030c4 4,70 4 77edetehiid, 487 10.43*® 6.830cdefehik
+0.32 +4.98 12.62 +4.79 +6.37 12.66 +5.17
9 1.870 10.03%® 477 2,40 7.37 5.130f 4.773%thik
+2.35 14.10 +1.17 +2.46 1542 +4.50 +4.20
12 2,40 7,63t 4.17 2,678hkm 6.47 5.20pcf 5.4Qedefehik
10.10 +1.53 +3.74 +0.97 +5.52 +2.59 +2.01
0 7.1 3ebedeleh 9.37%d 4.10 7.1QR0cdeten 6.70 7.83%bccte 9, ] (bedefeh
+0.64 +4.67 +3.84 vi.71 +4.82 11.26 +4.44
3 1.90 7,177t 4.63 10.53* 493 6.970cdefe 7 p(ybedelhiik
+1.78 1122 271 +0.85 1435 +1.12 +324
Freezing 7 6 9.37%® 217° 5.87 4, 7ecefehiikim 6.60 5.93bedefs 2.70%
0°C) +2.89 +0.76 15.15 +4.64 +6.74 +1.99 +1.10
9 8.50%4 9, 23bede 3.67 7.1 7¢bodetghi 8.03 7.43cdelE 8.4(ebedefehis
+1.40 +2.29 +2.41 +0.95 1225 +0.83 +1.05
12 8.03edt 4 AQPest 493 11.07* 9.87 6.23cdE 9,770t
+4.15 +5.28 +1.27 +3.87 12,51 +3.06 +4.81
0 3,830edefen 6,60 1.87 11.67° 10.43 10.10%¢ 8.970ckleh
+1.88 1544 v3.15 +0.46 14.30 +2.65 +1.37
3 5.7 3obcdefehi 3.00% 7.10 6.00Pcderet 10.83 8.70%bedt 10.47%<
+1.55 +348 +3.38 10.87 +1.77 +2.76 +0.50
14 6 2.63°tEn .20 bt 5.20 7.7773bodetghi 6.13 8.03bedel 9,1 (Fbodeeh
+1.39 +1.75 +1.49 +2.68 14.92 +1.99 +329
9 2,170 8.97ebedel 4.47 11.13* 7.10 11.70° 11.30™°
+1.66 +7.15 +3.71 12.06 +5.48 +2.86 +2.66
12 5 6oabcdefgh1 3.07cdet 5 23 7'20abcdefghl_| 7. 1 3 7 57abcdefg 7. 57abcdefgh1]k
+1.73 +2.18 +4.58 +3.48 +4.01 16.35 +6.35

*Values with different letters in same column are significantly different (p<0.05)
**Values with different letters in same column are significantly different (p<0.01)

"M + SD: Mean + Standard Deviation
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