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Quality Properties of Jeungpyun Prepared with Cabbage
(Brassica oleracea var. capitata) Powder

Gyu-Yeol Kim and Mi-Ok Yang*
Dept. of Oriental Medicine & Healthcare, Wonkwang Digital University, Jeonbuk 570-749, Korea

Abstract

The influence of cabbage powder on sensory acceptance and physical functions of Jeungpyun, were assessed. As fer-
mentation continued, pH dropped and evolved carbon dioxide significantly increased. Moisture content of cabbage
powder-amended Jeungpyun ranged from 51.1~55.5%, and were lower than those of control samples. Jeungpyun prepared
with 8~10% cabbage powder displayed significantly lower specific volumes. As the level of cabbage powder increased,
the L-value was reduced, while the a- and b-values increased. Hardness was not significantly different among the control,
2%, 4% and 6% samples. Chewiness tended to increased in proportion to the level of cabbage powder. Sensory scores
were lowest for Jeungpyun prepared with 8~10% cabbage powder. The results indicate that addition of 4~6% cabbage

powder to Jeungpyun produces the optimal product.

Key words : Cabbage powder, Jeungpyun, textural characteristics, specific volume, sensory evaluation.
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ol =(Brassica oleracea var. capitata)y= A A3} 22O
2 A= A FE Aol (Murdock DH 2002), X274

Aeizl FulFe] 7isd ez del(Lee ef al 1990), FEA
Hol(Lee et al 1997), &4k (Noh et al 2005), T8 EA
(Han & Kyung 1995) 5|t} g3 4891 S-methyl methio-
nine(M]EF U)o] Fhrs]o] lol(3haraFd Fstal 1997) =
Z2S AEA AV &dE 221 S 83t 2t dlon,
AAGT A AAAF A7 ) ATHESAF 2008).
R 74 4 o] $hsta i, A FRgtol et
g 7HEE S| A A G A9, AR &oha 3
THEFA! 1984). 719} At gt A Sol = n|AE WAl A3
Zhg-o] gl om{(Han & Kyung 1995), 3+t 28 29 sulfo-
raphane©] AR A4 F 71 gol FiEo] 1o m(Noh er
al 2005), sulforaphane< 713~ 2710l webA] -f-ake] datA]
vl 9% Az Eg 52 Az e #EEe] v &1

(Kim et al 1997). FullS=oll= glucosinolate®} glucobrassicin
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o] A tiARHERT 1E-3-71]5(indol-3-carbinol, CsHyNO)©] Table 1. Formula for the manufacturing of Jeungpyun

thek FaEo] Qlom(Kim ef al 2008), 1E-3-718]=L A prepared with cabbage powder (unit: g)
T AYAN 9 TG, S0 AR, AR, AT Ingredien's  CT C2 C4 6 C8 CIO

X ZA A% ;].o] ]

) 3 2o _ﬂ 7} ZA=AK Brandi et al 2003). ' Rice 0 95 9% 91 9 %
594?5}7‘4 N 3—“4_0& ;%@\15(2003) FEE Zﬂﬂo}i i) .

st et Em(w%)ﬁ NS ﬂo}m_ ) = ggs};ﬂ 3o, Cabbage powder 0 2 4 6 8 10

Ade BESH st 9IRS SsHA dvka vk Sugar 15 15 15 15 15 15
HF= F-83 71T AES TR3I Ue AEFLA=E & Salt ] 1 1 1 1 1

Fohn 718 HE AN YA PAE AT Owen RE - s Lo a1

1996), Q% PPl E4lo] Lot 4 R F2 o] 83
Al s)e](Noh et al 2005) 3] 7}g 21F fuz B CT: Jeungpyun prepared with Cabbage powder 0%.

C2: Jeungpyun prepared with Cabbage powder 2%.
3 Z 7] %: U = !
AT7e muid e i AR e S48 A F o)A C4: Jeungpyun prepared with Cabbage powder 4%.

EXd(Park & Cho 2006)7 471" A= A] £3 54(Yang C6: Jeungpyun prepared with Cabbage powder 6%.
MO 2009y X1 gtk C8: Jeungpyun prepared with Cabbage powder 8%.
B ATeE B A5 5o AlelrsAlo] sE ok C10: Jeungpyun prepared with Cabbage powder 10%.

[e]

3 SHe] i G ol FUE st FH Ax Al
okpfjZ& Xulo] ok Tr 23 7151 A . _‘:_74 T E
guiF THel G I s ZIAA e L Soaking rice(4 hr, 207C)
e AEFo =M FuF £29 HF Hrhde AAskL
=} sdek l
Draining(30 min)
Mz W !
— Grinding(3 min)
1T AME X SE A= Rice+cabbage powderttakjut+sugartsalt+yeast
Gl LS Hrke S Table 10 A vle} %‘01 ]

el LSS, 88 ARE st U0k %
1st Fermentating(3 hr, 30C)

A AzE 9320093 AFAhHE EYT(FM-680W, Y
AZI(F)HE v} F IS 40 mesh % Ao Y] 222 l
THEAT, e PE2008'3 oM, B HdT T 2nd Fermentating(30 min, 60C)

A& =tde), et FAMHREIAD), 25 FAYE

G3A9), A X F Y (saf-instant, France)S A3 l
ZH o] A &= Fig. 13} 2o] P& 20Tl 4A17F A Steaming(30 min)
3 % 3087 B3 ¥ AFsidc G EEe AR !
S 10002 1] 0, 2, 4, 6, 8, 10%2 H7lslen, B Cooling(1 hr)
AEE A F 3870 aRIdgsk] wEg AxsAch
30T &-27|(DIC201, Dail Engineering Co.)ollA 3417 13} Fig. 1. Flow chart of Jeungpyun manufacture.

EAZ] o wkele] 7 AlASa 60TellA 3023t 2
ab gslka 871(10x10x10 cm)oll gol 100Te] RE-lA 3] pH meter(Mettler Toledo)E A&l S8ttt
3087 AA A2oA 1A YA ey FH BAE &

! 3. B uiEe| oldlsiEin WY 2

2. &8 gtxe| pH &4 2 melsel flask S Al-&3l] =4 0}93\1:} =),
A&l pH 24 & W= 259} 14, 22 @& F Zhzte] 2710 gol WRAZIHA 12}, 23} HE F FHE FH5}
AE 10 goll 55 90 mLE 7ste] a3 A7l o8 o3} o ZHAste =8 me)S o|AtdlerAs wAFo 7 skgT)
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=ajo| &85 X=X
Z9 AR 1 g2 Asled A9 52 277 (Infrared Mois-

ture Determination Balance FD-240, Kett Electric Lab., Japan)
A 7} 38) wkEse] SR Y F FTUL Tk

5. ZHo| HIHX 5F

Z9 w9 Feolg WEE AN F %S 57
Shm B ABUE o Bk ¥HE Sgeision, AL
Zale] Fo] U@ FHY Fulz B2k

6. SHe| ME 5%

A AFA(CM-3500d, Minolta Co., Ltd., Japan)E AL8-dla] =
(L3, lightness), 2 =(agk, redness), ZN=(bgk, yellow-
ness)& A EH R 7t 33] wiEsle) A3 § HARE 73
Ak

7. 3HL J[AH =z £H

Azl A71E 1.5x1.5x1.5 cmE e} texture analyser(TA-
XT2i, Stable Micro Systems Co, UK)E ©]-83}<] Table 2]
Z7122 7 S(hardness), 7] 373 (fracturability), F-2Hd(adhe-

Table 2. Operation conditions of texture analyzer

TA-XT2i settings

Mode TPA test
Probe 20.0 mm
Pre test speed 5.0 mm/s
Test speed 1.0 mm/s
Post test speed 1.0 mm/s
Trigger type Auto-20 g
Time 3.0 sec
Strain(%o) 30
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siveness), €F2A)(springiness), -3-%1/d(cohesiveness), ¥ 3/d
(chewiness)S A|8¥ & 7} 33] whEsle Z33 & FA@
< Fshith

8. ZH<| ASHAL

ZHe| e e 1039 EHE AFHA S ez
N8| 7]Fe] Z7], 9] TdA, TS 3|, =g
AT, £53 Fxo dld 717 FE HEWHE ]85t
A 1A Ha TH7A] Ao BEFE 52 AFE F
T= 35k A7te) NRe UREE #r)EEen, 38 £
olgal 1218 FA Pob 445t 2ol AN ST

9. At7e| EAl Xz|

SAS(Statistical Analysis System) programe ©]-83l #
213} Duncan's multiple range test2 Z} A|& 7ke] 9%
5% FEolA A

rx

P

=

2d

dn  nE

5 B S gElsl] Al S e
MZHE pH 274 A3} Table 33 29t £ F
pHE 4.65~4.78% 7ol H|sle] ol g
S pH7F =8k3, FulF £ 10%E H7ke Alsrt 7)
2 =A 23 = AT} Kang er al(2006)2 58 whEo] 220}
2] A7leol F71gel ukel pHYE Sk en, 2=vle] o]
280 2 QA3 kel A AHZ o) & stk
A ukEo] pH M S vlwsl B Aj$olu|Ale H
H (Ko & Kim 2007)& 5.63~5.97, Z=2H/E 3
7KYang et al 2007)3F 73-9-& 3.96~5.36, 220}e] & H7)3H
ZH WE(Kang er al 2006)2 5.11~5.192 3.96~5.979]
A Mol S8 AT) #E oA F3H HkS9] pHE Al
Zto] Aol whe}l BE A, 13h9} 22 HE/A] BE AR

N
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Table 3. Changes in pH of Jeungpyun batter prepared with cabbage powder

Conditions cT c2 c4 c6 cs8 C10
Before fermentation — 4.65+0.002™ 4.680.03" 4.74+0.02°° 4.71£0.04° 4.7240.04°¢ 4.78+0.04"*
Ist fermentation 4.58£0.04* 4.32+0.04" 4.42+0.01"° 4.68+0.02* 4.51+0,01% 4.53+0.01%¢
2nd fermentation 4.32+0.03%° 4.25+0.01% 4.38+0.01°¢ 4.45£0.01™ 4.46+0.02"° 4.50+.02"

CT, C2, C4, C6, C8, Cl10: Refer to Table 1.
? MeantS.D.

» 27 Means in a column by different superscripts are significantly different at the p<0.05.
P

3)

A~F Means in a row by different superscripts are significantly different at the p<0.05.
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olA pH7} #H23t3Act o] Aohz &5 &l HiHol sle
e EE2 e z‘moﬂ g e 283} 2 TE
of ol kst sEbat e f7]dke] YEU7] wEel
m, & pHRE Ql3te] 2ol m o] WS Aoy
g Hozx o) shsdlths AL & 4§ UATHPark e
al 2003).

@3’—]-— Table 48} 2

‘%01 FEAIZIREA 13F, 22 t'a“ %‘7—
T (mg) o R ol etk LTS ARt
th BE A87 } 57t R el et o)tk kAa *3—;&

Ao 7 27kt p<0.05). 13} 2F Aol

C4, C6, C8, C10 <=2 & o]Atsleba WA o] "‘9}04 CT
g} C4, C6 A& ZelE FelAQ Aol UKt 23 LE A
e T BEe] Hrbge] SUtdel wet o] ksheta i
Aego] Al o, dix=7l CTeh Julls B2 2~6%
A7 WEE(C2~Co)7HA = ol Q1 &to) 7} e A] o4k
o}k o 2 | o] S BHL 6% Ariehe AT 5 W
Zo] Bg Aol 7tx HAHES AFATIA] F5-E EA 5
2T} Maleki ef al(1980)2 LE 9] 7} A Fo] A5, T,
W L, 848, NE0] pH § 13l a”ld] o8] 9
ethy sREd), B A 23 BE A S Bl
AoVvge] 7kl me} pH7F 71 & 7 @olla, pHel 5
7hell we} ojatslgta WAl o] hase Ao e
pH7} o] 2bgleka Al eko) kS ujX = Ao A

il

Rotrlo} fiimass

5 BRI A S S Table 591 2o
HEZT7E $5.0%% 7P weH, C2~Clo9] i F
54.0~51.1%<) WA= SHHNLH, FlF 2T A7
ol Wobgell we}l Hidhe Aol ol SH AA Wy
TS At £ Gl W dulF BE] o]
Z7Kghel wheh 23] Fio] 228 Aolm, £7}(Choi ef
al 1996), B}3] 27} (Yoo & Shim 2006)3 £=rle] £t
(Kang et al 2006)2 FA7I8l A %3 FHAIME ZAgko] A
A3t

4. ZHEe| H|HH

v)H A =3 A¥s Table 694 Hi vlel 2ol ¢4, C6,
CT, C8, C10 T2.2 |3 EHE 8~10% H 713 C8, C10
A&7} oA o2 7P W@ oItk 53] C10 Alss
7152 2]l dig FeFrieA feHoz sy ve gt
o2 wrisle] v de] &3 Anel dXFTS ¢ F U
ok SN bRl Sl whel SO v|A| A o] 3HAn
ATt B1g Jung ef al (2005)3 %717 A7t SH(Choi et
al 1996)9] 1&g Ayjelx 7Agko] UAxjstsicth oleigt Axt
2 B ou o3 BS 8~10% HrHe 2HLS nA| A Ho|
A algAsiR] 8-S gl

5 ZHe| Mx
Aol ARE3F ol 65.90:0.02), a(-5.11%
0.04), b(18.70+0.03)°]™, ©] Fu)3= IS H7ket FH

=) L
| e

Table 4. Changes in carbon dioxide evolution of Jeungpyun batter prepared with cabbage powder (mg)
Conditions CT C2 Cc4 C6 C8 C10
Before fermentation 00V 00 0£0%* 00 020 00
Ist fermentation 56.045.65"° 58.5+1.41™ 54,5+3.53"° 50.542.12° 48.0+2.82" 48.5£2.12"
2nd fermentation 76.544.24* 75.5+0.00* 75.0£0.70 75.0+1.41% 71.5£2.12%° 68.5£2.10°
CT, C2, C4, C6, C8, Cl10: Refer to Table 1.
Y MeantS.D.
2 27° Means in a column by different superscripts are significantly different at the p<0.05.
9 A8 Means in a row by different superscripts are significantly different at the p<0.05.
Table 5. Moisture contents of Jeungpyun prepared with cabbage powder (%)
CT C2 C4 C6 C8 Cl10
55.1+0.87"? 54.0£0.56° 53.440.40° 53.3+0.65"° 52.8+0.40° 51.1+0.37°

CT, C2, C4, C6, C8, C10: Refer to Table 1.
Y Mean+S.D.

2 Values with different superscripts in a row are significantly different by Duncan's multiple range test at p<0.05.
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Table 6. Specific volume of Jeungpyun prepared with cabbage powder

CT C2

4 C6 C8 C10

Specific volume(mL/g) 1.310.03%¢ 1.28+0.01°

1.40+0.04*

1.34+0.03" 1.13+0.02° 1.11+0.03°

CT, C2, C4, C6, C8, C10: Refer to Table 1.
Y Mean=S.D.

2 Values with different superscripts in a row are significantly different by Duncan's multiple range test at p<0.05.

AT 2% AI= Table 79 JERATE W =S YeEllE L

2 TR A8 277 7 ke, oS ke
Azbego] Fhol wheh itk o] o2 7kA] A
& FoA GEARE 716l ulet o] o] FolA]= 73K e]
T 2008) Yepl 2= <5 Hrrge] St weE HEst
ZaEe o2 FAAnt. BY(Kim e al 2001), 2=}z
(Kang et al 2006), F-37}F(Bae & Hong 2007) ©]43 Z(Eun
et al 2008), 22| (Cho KR 2009) & :&7}F5 SHo)
v A71E Az Aol A71gE Aol Mot 222l #lo)
2 zhaste] 2 A3 Aol dxsHdTh

aghZ S BT A Folel wet fejHdez F
72X ATt SUtE e AR vEhgth Azt
AE22A il 439 BRIz 7 FEHE Ay
(Cho KR 2009yl 7}t 735, & A A} 54 A
o2 AN} Fkide, PiFhie gEE BN
Bo] dle AdEAE i Alde]nz HArHohE HAs
7} 2718 Aol o9} Wi 2 23717 (Bae & Hong 2007)
o} MEHU(Yoo et al 2005)3} Zo] F-E 2298 F
2 it e 54 dalas 71d A FREdegeleEr
o] A W2 JATHOE A7) ZolEE Zolth
(] 5 2008).

bikel Z7ke BAe) ), Hat 34S onjshen, &
AP bBS FHlE B2 7o) Solel Het fo4

o2 F7FdeEM INEr} SrkEe Aoz et o
Aibe B(Kim et al 2001), 2Zv7}2](Kang et al 2006), &
F717(Bae & Hong 2007) ©14 Z(Eun et al 2008), B 2 Zg)
(Cho KR 2009), 5 MA7HEE ZHo ) A7Y x|z Al

0.

A7 A 9ot 5U APl e, o) Aol e of
@ Ae) stEA FAEst Z7h Aeleke] B 2008)

6. ZHe J[AHH ==z

il B2 Ut Az T 71AA 2AHN
=, AR, TR, 984, 34, A88) 53 Ade
Table 83} Z¢tth A =(hardness)s HZET9b o &
2, 4, 6% FH7I3t TA Telle Fol 2 Aot giiert, 8%
o] A7t Alae =7t ti2T 11l frelFRl Aol 2 Ft
319k Yoo & Shim(2006)2 B9 o7} ¥4 Hrlako] Eol
AFE FH N5 7lre] RoldA Axrt S Al
2 duyslgien, £71F(Choi ef al 1996)%} 2=nle] %
(Kang et al 2006)% 3718t A| 23 ZHAXE FAG 2
&S B ATk 78 Y (fracturability) €F2) Al(springiness)
S AR el fo)AQ Zolzk VehA] ekton, 43l
(chewiness)& ul| 3= H7Fke] F7tel] whe} £& 3h& el
WA} 2=vle](Kang et al 2006)9F €< EH(Shim et af
2000)S H7K3F SHe] 7S Arbge] Sl ek Aol
Z71819. 3L, 27154(Choi et al 1996) H7} Aol R34 o]
F7Feted] 2 A Aake} fAket el At 534 (cohesi-
veness)< 21F2 FHE TAske WH-EQ0 A 83
oz FH] a7 Fxe} Teo] Y& Z o 2(Park e ol
2003) FuiF B 8% ol H7F AIB(CS, Cl0)E 2T
Hlg] o]l Ato) 2 FHAsHe Aot ol s B

< ov]3it], o]9} HHAZE Ko & Kim(2007)2 S8 A% A

SR E 5% H7ELS o S/l FX7} SHel vt

Table 7. Color value of Jeungpyun prepared with cabbage powder
CT C2 C4 cé6 C8 C10
L 65.79+0.66"*2 60.09£0.27° 59.44+2.16° 56.80:£0.45° 54.05+0.52° 53.06+0.24°
a 1.5420.02° 2.06+0.02" 2.8740.07° 3.18+0.08° 3.43+0.02° 3.75+0.07*
b 6.770.09" 8.34+0.20" 10.02+0.01° 11.76+0.13° 12.79+0.013 13.83+0.85"

CT, C2, C4, C6, C8, C10: Refer to Table 1.
" Mean+S.D.
? Values with different superscripts in a row are

significantly different by Duncan's multiple range test at p<0.05.
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Table 8. Textural characteristics of Jeungpyun prepared with cabbage powder

CT 2 Cc4 C6 C8 Cl10
Hardness 308.72+89.48° 286.001£152.51°  245.05+ 8.87° 284.12+18.06°  459.38+27.88%  580.71+55.55"
Fracturability 3.67+ 1.124 385+ 1.48* 411+ 1324 3.96x 1.44* 274+ 1.59* 3.94+ 116"
Adhesiveness  —181.90+81.03%  —114.48+ 54.57%*  -73.81226.32%  -110.54+£13.56°* —100.84+38.03%4 -58.06+ 897"
Springiness 091+ 0.03* 090+ 0.06" 0.95+ 0.02* 0.93+ 0.02* 0.93+ 0.04* 0.96+ 0.02*
Cohesiveness 0.59+ 0.02* 059+ 0.02°4 0.58+ 0.01%4 0.59+ 0.03" 0.55+ 0.01® 0.56x+ 0.01°*
Chewiness 165.15+45.82® 15126+ 80.90° 136.50+ 1.88° 157.45£17.56° 235.03+14.98°  311.24£31.45%

CT, C2, C4, C6, C8, C10: Refer to Table 1.
Y Mean£S.D.

? Values with different superscripts in a row are significantly different by Duncan's multiple range test at p<0.05.

o fFolHo R e ghg VEpd o2 A AlFe] Ml Ayl Bae] Hriske) Z713 whet frelel el ol
2 ey SHe Us 5 okn Easigivh T o] akstete WA o] ZhASIT &, Ul 23 R
Al B olplstga A Eke 2 Qlle] 7o) A Y] Wi

7. 3H2| TSHAL o) @lo] BFAs HrkE A= Alsdnh F-A g3 &
ohu 3= Bule] Hyleke Deldle] 2|28 ZHo] WA v(off-flavor)e A A} AA4AE 719 3E wl A7) sulfides
5730l Tk AZh= Table 9ol HERRRITE 7189 Z7|size o &g ReZM(Owen RF 1996) FHlis= 8 H7lako] &

of pore), 2] TYA(cross sectional uniformity), 57 53t

Z¥gel weh FAivE A Zos BrkE e, 59 10%

gku)(off-flavor), F=2]-¢- A E(softness), Z235F A & (moist-
ness)ol| tst] SAdo] FdrE £ AFE FE5 39t
7182] Z7](size of pore)= YH|F E-Le] Hrigo] F71E
FE ZHA HrtE A 2ot 2P 33, S e
2~8% A7 SHLE {FoJA < Aozt gl 53] C104]
27 A o2 71Fol AL Aoz HriEded, o] 23
= HAE 5HE BT AT i) Do) 7
“(cross sectional uniformity)2 C6A15.7} 74 #d 3 Ao
2 9719 ¢4, C8, CloztellE #2ol2Ql zo)7t ol
A3, 27 CTA RS B9 F#dde] 7P v Hot
Ak ol itslera Ayl So| A 241 R A] S

A7V MBI} 7V Zdsltha W E o] sulfides WANZE 7F3
28 Aoz vehytl #=2]$ A E(softness)9F HE3 A
SE(moistness) = G5 BF 2% H7} N8I} 7V A 3
7R, CeAl A = A< Aozt gl €8, C10
Ages FYdoz ve Jrie wigktt &3 Y=o g
e A=t 8 s vlws) 2R el £ Aot
o] FUH] wel T HEIN Fxe) FE Aol BF
g ozx o] X3 ol BFIERE UK
H(Park et al 2003)M = 5 gkt HdezdAlel

FE7} Fo] HABBAE YR 2y o] dXPE &
T UATh RS Axd thdk 42 8, C10 Ag7t 7}

Table 9. Scores of sensory evaluation for Jeungpyun prepared with cabbage powder

CT 2 ca4 c6 C8 Cl0
Size of pore 5.20+1.30* 4.80+2.39"® 4.60+1.82"8 4.80:0.84"% 3.80+1.64"" 2.80+1.30°
Cross sectional uniformity ~ 3.20+1.09° 4.00+1.58°¢ 5.20£1.79"® 5.60+1.67* 4.60+1.67"° 4.80+1.30™
Off-flavor 3.5040.97°C 3.20£0.91° 3.90+1.61°%C  4.10£1.59%%C  4.70+1.33® 5.10£1.374
Softness 5.20+0.84" 5.80+1.30% 5.60+1.14" 5.00+1.58* 2.40+1.14° 2.20+0.84°
Moistness 5.60+1.14% 6.00£0.71* 5.20+1.79" 5.40+1.34* 2.80:0.84° 2.001.00°

CT, C2, C4, C6, C8, Cl10: Refer to Table 1.
Y MeantS.D.

? Values with different superscripts in a row are significantly different by Duncan's multiple range test at p<0.05.
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o2 ZAEew, ole} Tl 7]A
} 2= A= C8, C10 A 87} folAes =&
oz SFPo g Frdx] 23k FHo] eSS &

A 4= AUk o) 5AE THAAM B o duljF £
< 4~6% T2 FUIHe o] AR Folgta wdtd
o}
e o AE
B AT B Asxe s s I F
AL Adetaa FF B2S S8 AR Aol Hrisied o
=3 22 F4 54 4%4E 4k
W ¥kE9] pHE AlRol sl whet ZE AJFlA
pH7} ZA4dtqic). olitstaa dF 54 Ade EE A
F7} @8 23] ulz}t o] 4kl akA Al gko) 09]%49_; =

71l tHp<0.05). THL] vAAHLS gulF EES 8~10%
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