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Fermentation Characteristics of Mustard Leaf Kimchi Added
Green Tea and Pumpkin Powder

Min-Jung Park, Young-Sco Jcon aqd Ji-Sook Han'

Dept. of Food Science and Nutrition, and Kunchi Research Institule,

Pusan Nabtional Untversity,

Pusan 609-755, Korea

Absiract

Mustard leal kimchi added dilferent ratios of pumpkin powdcr (P} and green tea powder () were investligaled
by measuring changes of physicochemical, microbiclogical and sensory characleristics during fermentation
at h°C. The pH and total acidity were changed slowly until 20 days, and then changed rapidly for 20~40 days
in all musiard leaf kimchi groups. The pH and acidity of mustard leal kirmchi added 0.5% G was Lhe most slowly
changed compared 1o Lhe other groups. Reducing sugar content was highest in muslard leal kimchi added 0.5%
P at early stage ol (ermentation, bul the reducing sugar conteni of this mustard leaf kimechi group was decreased
more rapidly than those of ithe other groups during {fermentation. The numbers of lactic acid bacleria and
total bacteria were highest in 0.5% P added group and lowest in 0.5% G added group. The mustard leal kimchi
added 0.3% P and 0.2% (; was relalively high in number of Leuconostoc sp., on the contrary low in Lactobacilius
sp. compared Lo the other groups during [ermentation. Changcs of Hunter's color values, especially yellowness,
and hardness were smaller in each mustard leal kimchi added 0.5% G, and 0.3% P and 0.2% G than the other
groups. Sensory scores of taste, odor and overall acceptability were highest in muslard leaf kimcfit added 0.3% P
and 0.2% G. Based on these results, it is suggested thal mustard leafl kimchi added 0.3% P and 0.2%6 G was

the best proup among mustard leaf kirmchi groups.

Key words: mustard leal kimchi, green tea. pumplkin powder, fermentation
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Fig. 1. Changes of pI and acidity in muslard lcal kimchi added sub-ingredients during [ermentalion at 5°C for 60 days.
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Table 1. Changes of Hunler’s color values in mustard leal kimchi added sub-ingredients during fermentalion at 5°C for
60 days

Fermentation period {days)

Attributes Samplesh

0 10 20 30 40 50 o0
Control 2355+ 0.072’:" 22351007 21004001 21954007 206310047 19451007  19.25£0.03
P 22871005 20671002" 20151001 20051007 193310107 2000:0.71 18202014
L PG 1 20024012 1950:£012" 19501001 20334001 19951007 1820%028  17.00:=071
PG 1973007 1808+008% L746E006 18003057  1795+007° 17.01£009  1627=002
& 18051007  1506+007° 1908%004 17234081 1580+0q2° 1686FE007  1700+0.28
Control 70042 7T93X007 75021 3294002 8230014 BO0EQ14 7509-:0.13
P 6.40£0357 (339100 769002 6.0+ 0.01 833001 780£000 3.00E0.01
a PG1 200014 TOE006 920014 250007 747004 8.23+0.04 7701014
PG 9.56=0.06 1030=001 1058003 8.38£0.03 3101014 840+0.14 925 3,07
G 87=0.14 284=008 9,01 +001 203+0.04 97010.00 8701014 9 85:+0,07
Coritrel 950964007 2728002  5185L007 28581004 33001007 34571004 3588F00L
P 23,28+0.03 25.35E0.07 3335+H007  3301X001% 31451007 &65+006 3787011
b PG 57004 2RO5E007 2780007 32330010 32272005 33.45F007 3468003
PGT 2354£0.02  2327E005 247410, 0“’ 30001028 28331004 3200014 30231004
G 2346008 2062E£003  9300+001"  2421+003°  2647=0.03 2915007  32.00=0.14

”P, PGT, PGO and G- see the legend m Fig. 1.

L
Mean =3SD

3 . ' v "

"Within the column, values not sharing a common superscript differed sigmlicantly according to one-way analysis of vanance and
Duncan’s multple range Lest {(p<0.05).

Table 2. Changes in hardness of mustard leal kirmchi added sub-ingredienis during fermcntation al 5'C for 60 days

Fermenlalien period tdavs)

Artributes Sgunplesl‘

0 10 20 40 10 50 50
Cantrol §21=052" 544080 54620.36""  444+039 420£040°  430+048 40810724
Hardness P 607038 5452009  A00E108° 43400510 436E063" 4384063 3802043
() PG BOGH072 5492023 448T070% 4631123 4041100 A34+054 4067038
PGI BO0E080 527063 S11-051°  520L£172  507+007°  492F061 4247053
G 5942055 516E0.50 5762134 35271:0.36 sogl a0 d80E042 4.38+044
"P. PG 1, PGO and G: see Lhe legend 1n Fig, |
Meaan - SD

a2 . . . . . .
Within Lhe column, values not sharing a common superscript cilfered sigrilicantly according to one-way analysis of variance
and Duncan’s multiple range test (p<0.03}

o}, wbel ZakEwk 052 Ayl SArjak AR e s W ZAde] Ala) o)) wpE} =ape shatald o g Ak E Al
== 40978 7 =7) 528 mmE 3272 4.20 mmel A BAel gareln] Fo-FaE w2 e FiEle] &
vl 8] A= WEyt Ayl FeatEwa w52 g 2 7] 77 ] kg Ak A FH o A A whE b = e
0.4%%2}F 0 1%, 03%2} 0.2% F7b+ 2H2F 4.36 mm, 191 mm 7l kel = o) AbuEch Hr)al 54 30d7 5E£5
2 e mapRare] Polkske] ZoERE 4w MntE HERI AU S 0.3%9 0202 4 71—6& T} 93, o,
g2 zle 2 /ﬂb‘qul 1:} o]:ﬂ o o gulral Azl 25 W sF Ea] FAdela] At a8 2 = zé 22 9l -

= - 6,33, 6.75, 60902 tFE-9] 5383, 5
Falo] 279 W AHE AR A7E A2 A =

Jl ] 3]

) Fute) zhele) Zx.e) Alwxe o als] WeAde] HAE
rsrrg 0.3% 97 %oﬂ*l A% e P PSS e o) & K ]

7}1——§— A _‘E,_EI dl—]-

Aol A AR ol wheh Ao S ol dhnel, HAE D
05% A7} 2710] o] F whe- A el elrh 404 o] o o
B TlETe) Sesutna 05% ARl dEue
2 el e dorh o7l e BAESRS Argo g X B AFE A8 Heaabige] A7l & e A 4F
o] abe] 2o 7kl le] ¢utsl @l AL AsHAlY) T2l A} 2T AAAE A2 T 50 6047



Table 3. Scores of sensory properiies of mustard leaf kumehi added sub-ingredienis during {fermentation at 5°C for 60 days

Fermentation period (days)

Allributes Samples“ 0

10 20 30 40 50 60
Control 467£005™ 583080 4501050 583E180 480—185 467096 5254 (.32
P S570E058Y 6171008 BEOE100 5671096 4H0T188 450008 4504052
Appearance BGl 2330500 533=050 483F050  6I17E082  620+083 567000 550L141
rca 250058 500E0.00 467102 633057 G015 RODT082 575050
G 380=2050° 4837126 4334004 517=050  500+130 B500£000 450+1.96
Control 5507042  500=000 500£000 552=126 6001015  533F0R2  S00E095
b= 600+0.82  550=100 330£100 583126 4001000 4831000 475100
Odor PGI 533050  6.00£000  550=1.00 5001000 551080 617E05)  575=0.86
PG L HOOE0.00  5E3EI8Y 567=006 6751042  B20X£0A2  B70F052  B17=052
G 4401086  H67E005  5.00F000 G33:X082  B00FT0OG0 530100 BO0T1.ED
Control 483050  5.83+000% 550+100 5831126 580£180% 5B0E160% 4504100
P 6501006  AT70E096" 5RIFIR 500+000 4AZ0E186° 4305150 500£050
Tasle PG RO0E000  620%126" 5751126 6831053 550150°  580+0587 5504180
PG 550+120 5834189 GO0H100  GS0X0968 7o0+l00°  7.00=141° 6561050
G 400082 517414 483126 b30X0.42 gusrt195" gos—oogt G108
Control 500000 5504042  530%100 53180 SE0=062 H30F050 500£048
P 300E000 650=083 BO0E0ARZ 4671050  460=052 1251082 450£04%
Texture PG 1 550100 533150 5E7EIED B00EG.00 4751030 BE7TFIRY 495050
PGI 2701050 BI17E085  BE3ELILY 5331046 580036 580F150 850042
G 633085  517=141 500000  S50*1.00 650100 550+058  590-00.78
Contrel 467080 550+1.00  533+050  5A7=050  580%096 5171096 175 +1.50
Overall P BAO=100 6002000  550+042  533-083 4804096  4350+150  380F100°
acceplability PGI 100=082 620095  300£000 617=082  600E050 5301050 55031 00¢
¥ GO 600000 6A0E125  350=100 6504007 671100  BO0L000 S00=050"
G 5.20%050 4834083 283=195 517083 5754050 5751050 5= 086"
“P, PG1, PG and G see the legend m Fig. 1.
“NMean +SD

3 Py s - . e .
Within the column. values nol sharing a commen superscrpt ciffered significantly according to one-way analvsis of varance

and Duncan’s multiple range lest (p<005).
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