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Addition of Starters in Pasteurized Brined Baechu Cabbage
Increased Kimchi Quality and Health Functionality

Gwi-Jung Hanl, Hye-Sun Choil, Sun-Mi Lee2, Eun-Ji Leez, So-Eun Parkz, and Kun-Young Park®
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“)Dept. of Food Science and Nutrition, Pusan National University, Busan 609-735, Korea

Abstract

Shelf-life of brined baechu cabbage was extended by pasteurization at 65°C for 30 min. Starters (Leu. citreum
and Lab. plantarum) were added to the pasteurized brined cabbage to supply beneficial lactic acid bacteria during
kimchi fermentation. Control kimchis made with baechu cabbage without pasteurization and no addition of the
starters to the pasteurized cabbage kimchi were also prepared. The fermentation characteristics and health func-
tionalities of DPPH free radical scavenging activities and in vitro anticancer effects in AGS human gastric
cancer cells were compared. The pasteurized brined cabbage could not be fermented well and the functionalities
were also low; however, the addition of starter(s), especially mixed starters of Leu. citreum and Lab. plantarum
to the pasteurized brined cabbage, significantly increased the counts of lactic acid bacteria, hardness (texture)
and overall acceptability in sensory evaluation. The free radical scavenging activities and the anticancer effects
were also increased. The fermentation patterns of starter added kimchi prepared with pasteurized brined cabbage
were similar to those of naturally fermented kimchi. It seemed that growth of lactic acid bacteria during kimchi
fermentation contributed to increased taste and health functionality of kimchi.
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HldiF: M= 2 XN2AHE

Hj 9] ddole LD (NaCl 80% ©14, d=dd=E)
S AHESIAT BFE 28T F 15% @52 12417 dd
3 FAISIAL A3 Gt A FE A X3 T oA
S LDPE(low density polyethylene) 2 E(480 x 540 mm)2-
Z 7§ X735t Hand sealer(N'T300, (57)3F4, Kimcheon,
Korea)E ©]£3}4] sealing 3+ & 65°C2] & %0 YW1, 30
B AT ST

(LT

AT ! AEHE ZA|

2 Ade AEE AT AP A EREAE A
Leuconostoc citreum KM203} Lactobacillus plantarum
KCTC 309985 Z%wol A8tk o= MRS broth
(Difco Co., Detroit, MI, USA)ol| v s}l 12A17H4 23] &
48l @& 5 MRS ARl Ao] HEste] 5°Col B pawA
Aol AgIgom, 2F HHOE A WFAGT W
F2 AA wFE A 5x5 cm AVE AE & 5F7]
(NJE-2004R, (F)-#A A=} Daegu, Korea)S Al-&3}]
vl 3k cheese cloth® A& H-E 5000 x goll A 1027
A8 sHh A5 HE o 32 (Whatman filter paper No.
2)2 73 T autoclaved| A 121°CE 1583+ HEo A3}
of AZzstAth Az vlFF 400 mLE 4H7} flaskel] #3}
o] FAHT 1 WFolE HEslm YES T 37°C incubatorel]
Al 1227 A RTAT). A x2E 2EE Y] L gE Leuw
citreunrs 1.0~11x10" cfu/g, Lab. plantarume 1.0~
1.2x10° cfu/gol ATt

1a 3 FA Y] 29%7F = A Arbstd e A9 FTF/
1X](Con), A AAu|F== A =g AR (Con-P), A
F Al o Leu citreums Z7}e X (Lew), A&
AuNSoll Lab. plantarums 3713k A X (Lab), A2
Aol Leu. citreum¥ Lab. plantarunrs 1:1 ¥&
18t AR Leut+Lab) & ¥ 5572 3tttk BE A

28 &7 &4 "ol 2 ¥ 5°CollA 473 a

r e e o 2 oo
dp e MR
\(m}l(_‘m_}l_‘r:u

K

pHH Mz F5F

pHS} 2t=9] =Ho] AL&3F X A]E & Stomacher
(HGA400, MAYO, Parma, Italy)2 25 8to] o831t} pH
+ pH meter(TP-93, Toko Chemical Laboratories, Tokyo,
Japan) 2 AL X A3 Y1, A== AOAC EFAIH
of e} AR E 200 343t 0.1 N NaOHE 7}3te] pH
847} B wj7kx] A3t AvE 01 N NaOH mL & =74
st ARRS A FEF %E S8t YEh Ao
(19).

Z 7= AXAEE Stomacher(HG400, MAYO)ol A

S 9AEE 4T oS 1 §HS
plate count agar(Difco Co.) ¥ X|ol] HE3}a] 37°Col| A 48A]
F et & JgeE A Ath20). FAd T £ o F
o} U WHo=w AFHI NS Leuconostoc sp.=
Leuconostoc A ¥| A Z phenylethyl alcohol®} sucrose®
713 phenylethyl alcohol sucrose agar medium(PES
medium)< AH8-3Fed 20°Coll A 543 3 v st laL(2l,
22), Lactobacillus sp.= Lactobacillus 29 v X (LBS me-
dium)®ll Pediococcus®] A58 JA|317] 18} acetic acid
¢} sodium acetate® % 7}3F modified LBS agar medium
(m-LBS medium)& AF&-3te] 37°Cell A 3~443F 33w
%3t UElhd colony Z A48 TH23).

ZH=Eot

R g Ags 9d 28 AF©2)d wet THE 8W o
Tz ool 130 3714 Alg & H7sHA 3t o] & 43 R\t
B AT Hri 82 AHE BAHEA WS ARS-S)
Ao FHHQ dE o 2= £32<Ql 2 H(appearance), F

312191 H 7Hoverall acceptability), WAl (smell), Z &7+ hard-
ness)S H7Fstal, AAAR FEO 2= w4 4Ql At
(saltness), &5k (bitter flavor), 9 2H(moldy flavor), 219k
(acidic flavor)S B7}algdet. oA FHrld s 14 7}
TS S22 £, 99 /MEFE SEE 42 Aoz
e A3, ABA] Frtod A= 1o 7745 73X
7Fseta, 9o s SEE S A s A
et Atk vl hd A 7he oy = g HE A
I 22 ZAAEHE R Friatgdon, oy Agte

flo
> ot
T

DPPH EIC|1Z 27 s 24

FEEE ethanold] =<2 A& 100 uL¢} 60 uL DPPH
(1,1-diphenyl-2-picrylhydrazyl) &< 100 pLES 96-well
plateel]l E33te] 30&7F A2 WXAIZI &, 540 nmoll A
B33 = A (UV/VIS spectrophotometer, Jasco, Tokyo,
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MTT assayol| 2]
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Z23 4A], A4t & ?S%lﬂﬂ—iroﬂ iE‘rH% idﬂ@ HAE
pal /\

5851

anol 2 2§] %%tﬂ 9‘4@*4 {l% Z7](Buchi 461, BUCHI,
Flawil, Switzerland)E ©] &3l 3] w53t e
FEES A o] FEE L dimethylsulfoxided] 3]
st A@ e AR&sA T

AE 8 F 2 MTT assay: AEZH S 913 RPMI 1640,
fetal bovine serum, 0.05% trypsin-0.02% EDTA @1
100 units/mL penicillin-streptomycin< GIBCO BRL
(Grand Island, NE, USA)ZHE T3t ALE3FA )
AGS 94 9 A E= =M EF23(Seoul, Korea) o2
FE ol mj et Aol A&t 100 units/
mL penicillin-streptomycin@ 10%¢] FBS7} &% RPMI
16408 AF&3le] 37°C, 5% CO. incubator(model 3154,
Forma Scientific Inc., Marietta, OH, USA)ol| A v} &3} A o
(19). MigdE 719 dME= ?a_‘—zr?:_‘oﬂ 2~33] refeeding
3t 6~7¢ wHe PBSZ *1] 23k 3 0.05% trypsin—0.02%
EDTAE B35 NI 0}04 A& A FH=
GA o WA E P J]ioi SMEZ} FIF BLEHE
E Z 233 & cell culture flaskell 10 mLY 474 4= £33}

F43taL Al 6~7dvith At w gt APl ALS

3Tt

HlFE A EZE 96 well platedl] wellF 1x 10" cells/mL
7} B =E 180 uLA EF3l3, AlgE 494 FEE 20 ul
A7YeE $ 37°C, 5% COy v 7ol A 72417t Bl 3t AT
17]¢ PBSl| 5 mg/mLe] &2 A %3+ 3-(4,5-dimethyl-

ojdw] - o] 27 - wha

rlo

- uh21 g

thiazol)-2,5-diphenyl tetrazolium bromide(MTT) &< 20

LE F71ete] sdgt vk 2 A 4A17F B2t vl a4
E]-. oluf A HE formazan 23S DMSO°!| =4 ELISA
reader(model 680, Bio-Rad, Tokyo, Japan)& 540 nmol| 4]
FZEE S AH.

EHEAM

[y |

x27 2 AS25EH 92 438 49459 fFo8s A
Asl7] Yshe] EAHEA(ANOVA)S 33k $ p<0.05 5
ol ] Duncan’s multiple range test® AA|3tG o™, 1 A3}
+ ¥ (mean) + 5 X}(standard deviation)Z # A3}
ok 2 & EAE A Statistic Analysis System(v9.1, SAS
Institute Inc., Cary, NC, USA) A Z 23S o] &3}
A &8t

E730] 7Hd 949 65°C,
Atste Leu. citreum®F
Lab. plantarunrs 737}V 2~ElH ZAXE A 231 5°Coll A
4770 HEAZ T Table 194 BE uhsh o], g 4%
pHE YWz X|ol Hls) 2etE] A7} AX|7F k3 —8— 73 &
< Bt daEvt J o] weh $E 25t d¥ky
pH 42991 ®laf A4 & A F=2 A xg Z ]7P pH
4382 g &5 7H =3 2~eE #7F A= pH 428
~4312 ¥R e F Zol7) AT HE 4FA =

E 7oA pH7} 40~41HE BoldS B 5= e Xii

Ao AW fAEY A% AAZ AL AT
Ao WA AYSEI} i e AL B 5 AU =
BE A7 AAE Qe el & Aolrt 9tk ol AL
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%)
At 3 29 H of s 2ete] H7hel wet X
gt 5 Q7] wEolgtal S TH5). At B¢ pH
A7} 9} u]f%}ﬂ UEb o Adukzl x| 9} 2~ELE] X B

Table 1. Effect of starters on pH and acidity changes of kimchis during fermentation at 5°C

Storage period Samplesl)
(weeks) Con P-Con Leu Lab Leu+Lab
0 5.98+0.01 5.87£0.01 5.69+0.01 5.87+0.01 5.77£0.01
1 4.99+0.01 478+0.01 462+0.01 4.68+0.01 4.75£0.01
pH 2 4.29+0.01 4.38+0.00 4.31£0.01 4.31£0.00 4.28+0.01
3 4.06+0.00 4.18+0.00 411+0.01 4.09-+0.00 4.11+0.01
4 4.02+0.01 4.10£0.01 4.03+0.01 4.05+0.01 4.06+0.01
0 0.26+0.00 0.26+0.00 0.26£0.00 0.280.00 0.28+0.00
Acidity 1 0.41+0.00 0.48+0.01 0.520.00 0.51+0.00 0.46+0.01
%) 2 0.83+0.00 0.76+£0.00 0.78£0.00 0.75+0.00 0.77+0.00
3 1.06+0.00 0.93+0.00 1.02+0.00 1.05+0.00 1.02+0.00
4 1.19+0.00" 0.98+0.00° 1.16+0.00° 1.0940.00% 1.1140.00°

YCon: Control kimchi, P-Con: Kimchi prepared with pasteurized brined baechu cabbage, Leu: Leu. citreum added kimchi prepared
with pasteurized brined baechu cabbage, Lab: Lab. plantarum added kimchi prepared with pasteurized brined baechu cabbage,
Leu+Lab: Leu. citreum and Lab. plantarum added kimchi prepared with pasteurized brined baechu cabbage.

a-d

Means with the different letters on the final row are significantly different (p<0.05) by Duncan’s multiple range test.
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Fig. 1. Effect of starters on the change of counts of total aerobic bacteria and lactic acid bacteria in kimchis during fermentation

at 5°C. Sample explanations are the same as in Table 1.
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Hardness Mold smell
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Sour flavor

Fig. 2. Effect of starters on change of sensory evaluation
kimchis after 2 weeks of fermentation at 5°C. Sample ex-
planations are the same as in Table 1.
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