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The Changes of Vitamin C and Lactic Acid Bacteria
Count in Dongchimi used Different Kinds of Water

Gee-Jung Ahn', Young-Hyun Shim and Chang-Hee Yoo
Dept. of Food and Nutrition, Seoul Women's University

ABSTRACT

The purpose of this study was to investigate the changes of vitamin C and lactic acid
bacteria count in Dongchimi used different kinds of water(distilled water, purified water,
Cho Jung Carbonated Natural water). Dongchimi used different kinds of water was
fermented at 10°C for 46 days. The changes of pH on Dongchimi used different kinds of
water decreased in all samples during fermentation period, and then showed a slow
decrease after 12 days of fermentation. The total acidity of Dongchimi used Cho Jung
Carbonated Natural water arrived slowly at best tasting condition(0.3~0.4 point)
compared with other conditions. The changes of salt content were ranked high one by
one, Cho Jung Carbonated Natural water>purified water>distilled water during fermen-
tation period. At early stage of fermentation, the changes of turbidity of Dongchimi used
Cho Jung Carbonated Natural water showed highly as compared with other test
conditions for 12 days of fermentation. Vitamin C content was measured high in
Dongchimi used Cho Jung Carbonated Natural water during the fermentation period.
Because calcium content was high in carbonated natural water, carbonated natural water
had the highest calcium content during the fermentation period. The changes of lactic
acid bacteria count showed the highest price at all experimental groups in 15 days of
fermentation, but those of Dongchimi used Cho Jung Carbonated Natural water showed
the highest price in 19 days of fermentation.

Key words : Dongchimi, Cho Jung Carbonated Natural water, total acidity, turbidity,
lactic acid bacteria.
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S2iuet AAFe A dele AEH oz AN AAyes 2MZE D7]d A
g &g Ao g7 J RS B9 A FAAske 23 AAHo s AEEEA

Ed olz2x Yok AAFe Aol M AFE vlE st Ao =(pickling)
o2 HJAFE P AR I F 7MY 28 HEAR AFAHL Y F
shutel & ¢ ATHFY 3t 2000).

A0 E gytdog 22 BE Mo §F EH¥d £5E B3 oleld @i o7
o RAEE 7, uhE, AAE W] AFEEF Bl HAEAIZ A2 ez
(A4 1991) L8 F YA & olikstahe fr14ke 2 Q) Aldsta g ot
3 @Al E Foi5l7] o) E(Chyun & Rhee 1976)9l] S8 Fo AFE %3t #2 4
= o] oprtolaldt x2Zto 2 Rl 713/do] ¥ri(Jang & Kim 1997). T 71
A gt FARE HAA 23 S Zo] AM-37] wjfol] sho] gl &/
w2 AR AHPL Frtske AAF | F& F2o] Hu Qo)A
1986). < 7A] A8 WA BEyo] Unisledx] ALHET ope} Al-ol &
Aol FXu) 7t of &= Jovt A7 AR Al T2 AF @4z g 4
Z At 71 & FAE dFED ok @A A8 sXvd dg dFE A2
A7 HLee & Yang 1970), 7} A (Pyun et al. 1987), BFALA A 2] (Byun et al.
1989), H7}1A) 9] A1-8(Park & Woo 1988, Hong & Yoon 1989), gFalg 2 HA Bz
g2} H7} E2HHong & Yoon 1989, Park & Kim 1991, ¢+58 1970), 49 B&A
Yook et al. 1985) o] it} E3] CaCl,, MgCl, S0 F71d9] Arte 239
A17g el 37t e A2 BEAthYook et al. 1985). mhebA F3] oo
g Ag A7 TE B F AN @4 AN 237 S AT AS0]
Fiou 9o AFEL FARE HUkH e FAEE o EuiEhEg] Wt o
g 53 Uk A2fH oz Ao of
85w B9 TR dig A7 AR AF ol old QI
WA 2470l £g0] He S84 F udlE Aie] gt S8R
£ o] &sle] BX|uE AMxTozH FHLdd TRE U oAk}

(Hong & Pyun 1997)52 2 I3t FA|n|e] A F £ nAe
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88%c1 32 ARG R £aagd AEsisich
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2 ©3 wy

2 AgolN AHEF RE AR 71320 Aol AQ A2 F Table 13} o] Fu]
st

2E gy 10488 dehln AAdd 32 F Uk FAA 6HEZE FAR
Aon, ¥R B 261 TelZaPA Az As]§7)0) Woj 10T Incuba-
tor(MIR-253, SANYO, Japam)ell A7 7125} 242te] B9 2578 gela) Aze
$A7) 3552 247 354 W} was.

(Table 1> Ingredient of Dongchimi

Sample
Ingredient

A B C
Raw Chinese radish (g) 500 500 500
Garlic (g) 25 25 25
Ginger (g) 1.5 1.5 1.5
Leek (g) S 5 S
Salt (g) 40 40 40
Distilled water (mL) 750
Purified water (mL) 750
Cho Jung Carbonated Natural Water (mL) 750

3. 29 M=

Eg 22 BXnd AHEE B9 FRe FFT A7) AF4(Woongjin 2,
Korea), BAHF 5 AL T 2322 449 571 g3 SYsiald. 449 &
S Whatman paper No.541 2 <2}t 9 AJgol) HAHE oy 0.1%9] A4 G0 5
T2 3 F &3 ZAFSI] ICP(Inductively Coupled Plasma, Jovin Yvon Co.,
France)Z ©]-83ta] Inductively Coupled Plasma Spectroscopic(ICPS) methodZ ¥4
st on] 2748 Table 28+ Zr}

i

4. 0|8I8IN =

1) pH
HE 717PE BA0 35S 10mL FH3ted A-&ol4] pH-meter(Sutex sp-7 digital pH
meter, Suntex Isnt. Co. Taiwan)Z z}zto] X glollA 33] wHE ZAsigch
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(Table 2> Instrument conditions of ingredients analysis of water by Inductively
Coupled Plasma

ICP Source : ICAP61E Trace Analyzer, Thermo Jarrell Ash, USA
RF. Frequency 27.12 MHz
Forward power 10 kW

Torch : Three concentric type high flow torch made by quartz
Optical system :

Forcal length 381nm

Resolution 0.009nm at 160~450nm

Wavelength range 174~800nm

Detector system :

Multiple P.M tubes detector

Carrier Gas : Ar

Power :

Approximate RF power 1150w

Analysis pump rate : 130mpm

Pump tubing type : EP ~ 19

2) &t &

U7z A0 =8 10mLE 33l 0.1% phenolphthalein £-9% & zjA]efo 2
Y7 0.IN-NaOH-£&9 & pH 8.27} 5= A7HA] AH(A.0.A.C 1990)3}%3c) olnf A&
S 0.IN-NaOH9| AH|#E lactic acid FH o2 Ftsla] FAE(%)E EAIEHY
o zyzte] AgToA 33 whE 57439

EEhe e |

0.009xmL of 0.IN - NaOHxF

Lactic acid(%) x 100
10 sample(g)
(F = Factor of 0.IN-NaOH=0.1)
ET
LEIIME B30 FE9 e 333 A|(Beckman modes : DU-7, USA)E

ol g3ata] 3 558nmol| A FHEF Ztz7te] MelFolA] 33] HhE s

4) HIERI C =X

WE7I7hE BAe) FEe) & uleldl C §8k2 2,4-dinitro phenyl hydrazine ]

-2 O

w2l A eksteict. B33k Al(Spectrophotometer, model DU-7, Beckman, USA)E Al
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B3] S4nmoll M FFEE Zhzhe] AelwollA] 33 vhE FH3ch o] Wel F
H]E}Rl C9] ghake L-ascorbic acid(Sigma Co., Germany)E EFEHZ Al83ld] B
U3 HEMo R APE ZFTFHZRE FIAHTET T 1990).

5) Ca, Mg &2 =X

HE7170d A vie FET FAv] Fof £7]3 #¥3tE ICP(Inductively Coupled
Plasma, Jovin Yvon Co. France)Z o|-&3}a] A}&sldch Algs 27|17t et 7
ze) EA0] $23} BA0] 22 N2z Bel ol AL

6) Hitd+ 5

DAY A0 TES ImL FH3t 0.85% Ha A2l A gl 108 ARl
ol&] 10" ~10° /mL7tA] 8438l 3A o) 0.1mLE RAVE B2l4 wiA|(Lactobacillus
MRS Agar, Difco Lab., USA)ol| 22} HE3ch. 1 oS 31 B33 44 /2%
o2 HEdo] wizld] 17 HA L2 HZ F 30T ujer|(Incubator, CFC-FREE,
Sanyo, Japan)ol| 4} 37t vloFAlZ] X colony counter® plate2] colonyE A)4(Hong
KY & Park JY 1998)3}5it}.

7) SAX2

pH, A%, g%, ¥ERl C &l i3t SH X+ 242} SAS programS: o] &3}
24 FM(ANOVA)S AA18t3. 2w Duncan®) thF 89} 7% (Duncan's multiple
range test)O. 2 A|83te] #2438 AFsIH-

11 =<1 = L -

1. B9l M= 24
3

S
o] AREA ZAule Table 37 2t} /<5, F7l Ad<, 32l Caxp Mg
el Aol & AHAZE 7 3 e Fr18 e o8l Atolzt ith Cad B
7} 64.83mg/LE H47] o3} 17.82 mg/L B} 3.6vl, SH4RC) 1342071 4t
Mg9] 32 FHF7} 10.58mg/LolA oM, olw A47] it 3.08, /7
FRThE 1384 £k

2. pH
Bo] 282 923} pHe B3l Fig 13} 2uh pH Bisls 254, A47) o1
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(Table 3> Ingredient of water {unit: mg/L)
Distilled Purified Chojun,
Standard water water Carbonatjed gwater

pH - 5.8 6.35 5.2

Ca - 0.44 17.82 64.83

Mg - 0.07 3.49 10.58

Pb 0.05 below - - -

F 1.5 below - 0.1 -

As 0.05 below - - 0.006

Se 0.01 below - - -

Hg 0.001 below - - -

CN 0.01 below - - -

Cr 0.05 below - - -

Hardness 300 below 21 67 212

NO;-N 10 below - 24 09

cd 0.005 below - - -

Phenol 0.005] below - - -

Cu 1.01 below 0.008 0.020 0.027

Fe 0.3 below - - 0.08

Al 0.2 below - - 0.09

Zn 1.0 below 0.004 0.053 0.05

~ : Non detection.

E3kom JE 0ol 3472 71 Bsich. F7] 3 Aelwe g 9d 0%
6358 71 ¥ g YRR, LF 60Ul 3297 71 disken] s e
& B A 2, 490 59022 7MY Eshon WE 60U 34322 7P ‘;%9&9_:4 e
S EEvE e w214 @,Oi A2 B3 2 A E 97
pH 4.0712] Wh2A 2428t 1 & 312 ghatsjd e ol Kang (1988)5¢] A7
Atol| Ao} Zho] 7ol pH7F W2 A ZHadict XM 9] Hgadthes AT 2ost o
A8k
932 grejo) Bg 0YdlE FH4 xele) pH 5.560.2 b RS ghe Kol

fr
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Fig. 1. Changes of pH during fermentation period of Dongchimi using
different kind of water.
A : Dongchimi prepared with distilled water.
B : Dongchimi prepared with purified water.
C : Dongchimi prepared with Cho Jung Carbonated Natural water.

Eﬂ(P<0 05) °l& BHs AA7E S7T(pH 5.80)%t B+7] A4(pH 635 R} &
< f(pH 5.20)% VER7] W2o.2 AztE ozt

“‘Hﬂﬂol 2E o £9 F7Ho 0 pH ¥3}E AHEY g5 FUU 0ol

7] AR>S R VAT M2 2ol %}3 2~49 Aojoll& FHSE A
al?ﬂ FolHor ot A 6~99 Alololle AF7] ARE>FH>FHST
AT o2 foHoR EdT(p<0.05). T %_};z 15~19Y Aojoll&= H=7] o
A7t freldoz 7Y gkon Has) Ay wet Hap Yopd wE 25~32
g Alelels SR A2lTe] fejHor Eton HE 39~46YU Alojole H47
A7} foH oz E=UThp<0.05).

AV Y] pH 2 SxE diHoR ¥F 25Ut 5855 pH 44 £t we
738K Park & Kim 1991)°] Ao &e] F/F-E 2|3t FAnol|Ae] pH 7+4 Wz}
e UE 27 & A pH el 2 Xlo] olgle F31g Alelst it

3 Fxule LA 7IRE F pHYE 3.00]8t2 Pl A &gkt ole BXv] F
EMste AR dito R 1 ajE] At A7) diEed BRI dsside pH7} 3.0
1312 Wai7kAl @ Z(Jhee 1988)02 B ¥ uie} e zlolg wordc) w3

[*]
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A A pH 3} Fo]F B T 27]9 Erld = pH 44t tha vd Fe2
Heha F71dle &7 283 g so] pH 83yt SAEE W gled o)A
Ku (1988)52] Aot dAjste= RAojrt

AR @8 27 pH7F o2 22l ¥t dSied ole friikel B4
o] dojiu}r] kol buffer action®] ZHgo] gl7] WjE oz BItHurgs 1995).

3.8t

Atze] Wsh= Fig 29 Zuh LEVIZPE 7F Hejwe] vishe g8 3 A =
T Aw W3} glglon R 49704 B 0033 JERdth =3 FA 0| A57190
0.3~04% 9 =HAFA 5 195971 SFFY F47] A 407 2E 12
d Q™ HjE BAHSF A LE 1992 vE MEEY 24 =2

WE 713e] 2 o B9 R W HeEY Aole WA 0~4Y B B9
FTHol WE AT ¥l oA Apol7} QIAUTE WA 6~9% Aloldle BHT FA
ne) =7 #A Jeht o B 129 o]F FR5ET7] A>3 s AT
#o 2 B Yepdt BF 32~46Y Atolddle STHF>F V] ARe>FHF A

total acidity(%)

—— A —8—B—4—C]

S o1z s e 22 3O3R 4 80

A
EsS
(821

fermentation period{Days |

Fig. 2. Changes of total acidity during fermentation period of Dongchimi used
different kind of water.
A : Dongchimi prepared with distilled water.
B : Dongchimi prepared with purified water.
C : Dongchimi prepared with Cho Jung Carbonated Natural water.



vle) wxshy F viE Csh 2aded Wah 9

o
1o
ofl
Ju
it
.
Ak
o

07 |

Turbidity
o o o Qo
w o U >

<
o

e

[—o—A —8—p —a—C]

o

0 2 4 6 g 12 15 19 256 32 38 46 60
Fermentation period(Days)

Fig. 3. Changes of turbidity during fermentation period of Dengchimi using
different kind of water.
A : Dongchimi prepared with distilled water.
B : Dongchimi prepared with purified water.
C : Dongchimi prepared with Cho Jung Carbonated Natural water.

T £o2 godrh 53] A 3992 A MEle] Hu =g ey FH/S
574, Br7) A3 AelE 0499, FH¢ et 04182 QBh).
k-4 FoBA>A 7] dage Aeld eolith. AV 5 2 A
T3 Aske foF Aolzt U THp<0.05).

FAule W3R 9 0.6~-1.080) A% Adxr) WA Uehdoh o) A1) A
Z A Atsle BAR do] Axn nFRE HUEA ¥onE R £58 w
2/ 3 e A ARAMEG B BS AR W A=t A el
T A(Park et al. 1993)0.2 At} E3 FAH4 AP A$ d& D)7A @
< AEE Yeed o]AL FHs Wd FaEo] de fa gitel g &y

og AZEch

(=)

(=]

me

S

r S
o o\

4 & =

o] ¥zl Fig 49 2t @8 Bl 2 Aej#t 93 Aol AT
B 49 2E AHel2d grrt F7187] Al ol ul e &4do] FI1s
7] A8l pH7E ZAs & LR 4~12Y Aloldl A3 F/th S/ AP
& HE 271 0~ 1294714 gx9] F7p) gl o) #1E 12~159 Ale) 33
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Fig. 4. Changes of vitamine C during fermentation period of Dongchimi used different
kind of water.
A : Dongchimi prepared with distilled water.
B : Dongchimi prepared with purified water.
C : Dongchimi prepared with Cho Jung Carbonated Natural water.

g 7 HA o] kst Zvlsldich R A 717t B}t f9 A Aelr) AU
on(p<0.05) & 60Ul 71 =& 0.71S Yebith 57 A3 Aeis BE
713t Bt AR Sk A 6090l MY =& B8R E Uehder BAES AT
T RE A 7|7 o #9327} YA om(p<0.05) LA 600l 0.68F T L
Heg Uedth S5 AT A9 dag HEvx TE 1297 159 Ale]
Heo| F7HEo] Y Aol vl FAF Al A dE 7)HES Sng F71
& B

TAR Y] HEx 27]dl Yol gtog sttt was) AP UA EEE
Al Bt ddee 2471(1985)59 ATolAel Zo] #E e gx &
7 gstEo] Raso] &£&5e HEA 7|8 dakd 23 2 Kim et al.
(1997)9] vl¥E F2o w& Lr] Fvieh VAL 2L Aoz Hoxir

A d

5. HIEKR! Cof Bi5t

Il Co) Wshe Fig. 59t 2tk WER Co] P& @ Hwtd] A4 2Es}
NPLLE FolH o Frteh) A Thp<0.05). FE7II] e WstE A4
el 254 e d3 Z7bsich wa 259 RE hasden E 6099 7}
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g 2 1020mg S Yehi F7] Qe AT @ 7Y 09 7.32mg=
ohE A2zl vlal wekem AA Fvisitl HA 32d8E asch RS A
23 R 259 H1e 21.70mgoll £98 £ HE 0UHA A&H o= 7Hist
Rem TR 19~60YU Atojol] Tk 5 el Fel vlg) vlE}ql CHo] TrI7AA) R &
2 & & Ak

¥ ATE Lee et al. (1994)9] A7) @aW 7X|9] & HgR] Cof gaFe R
2710 FaRozb HACE JPVA A Fohe F A grdve AT 29
ot g ztel7} AN

BE 29| HE C Wdhe FAF A PoA 1343mge 2 Ml T M &
ttk. AA] A FHA7)o vjelRl Co FHE Huo) REdths $4F 5(1996)
o A7eh o] FA AP vEN Co| FHT LH 27|1%E A FrsiA
M LR 25900 HuFd] mgslgen Az SRS, 7] A, RS A
T A zolzt e LA fold Zolrt UATHR<0.05). T3 LR
15~2599) A2t Folde ARy FH>TRPAF7] A3 A2 &
o2 gskon Wy Wil TE 46~60Y Aloldle BHS Malde) TE TN
A= wkor BE 7t 54 K20 2]z} UATHP<0.05). EZF Hwang et al.
(1988)2} Han(1986) 2 Choi(1986)5-2] A-1-ollA Zg M7kl Azd XA wlE
U C o] wdthn B Ave} o] Ag Fako] w2 FAHS FA0|A v
BRI 3ol 71 wtth By FAvE e F AR $E 12Y AEA
o A%7] =8 AlHo] zolAE A vi#Hsl 71 A& e vlekR CrF AAEA
o A 7z B AIE Sk A 2R 60971A] 7Y A A5 HlER]
Col go] A £E 9o o]+ Kim 5(1998)2] Aol el o] vlEMI C Aol
FL 2398 Yehlle Zo] ZF o] 2ojg AT o] &l FAFe Ca Figo] ThE
T Az vig e AYE LA AU

6. Ca, MgQl & B35}

Cad] W3} Fig. 5~6, Mg ®¥she Fig. 7~83 Zoh Last zage wt 7
Melgd HnPdol B2 F Hap Aste Aok LAyt e wslE
AT EY gF Y] FAv] AA Y7} FAvu] £ Ca ¥sh= R doj we} Hx}
F7htR e 93 2Y 0dol SR/ M 0.89%, 19.70%°.2 ¥HE 7} 213
Holl wa} 2F 19990 4.01%, DH 15U 27.50%2.2 HnakS Jellth 4x 7
a3t on A7) ARt Aedx @ B 04 FAv] HR AL 1.52%, &
o] B 21.50%2 Wi} gl wet Sr1sic wa 199 242t 5.77, 28.10%
2 Hngg vehlth A AT g7 23U 0ol BXv] AR AL 3.68%,
TA0] FE 2450%2 LEZF g met Frksith 2E 2594 ZH 6.92,
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3920%2 Hn#F& vehlth FA gAsck

HEVE 2 d B FRE 2 BAv] AA A 7o M@t Ca d3E
AR g2 9YQl 04 FA>HFY] Qae>FR/T A €22 ol ¥
Ao 94 A Zg TPl ¥7] Wi Aort e Aoz AYdh

AP 7 Ca ¥igle HAU} AYHEA M} Frkeit g7 BU 0dol 3
A7) qAe>EHS Aoz ket Ha 9~15Ydle FH>SF
F>HF7] AHE HE €22 T e HE 19~60Y Alololls FA4>H
F71 ABE>ERS MTeod FrIsith Aot mebs HE7Iz Bt &
& & BslE AnRY 7o Ly o] FX|0 o] TE FFEG Y e
b ole XY o] g o] WA/ XYYl ujet F 23 Y= o}F3 3o
2 Rox|n. B3¢ FX|v] Fo] Zdgo] ¥& AL F 23 W Hd 2 W /5t
2EH71E0] CaE 5% G AT FAF AP AF(FK) A9} Ca FF
o] ¥7] W&oz Ayzter)

Mg ¥3tE AR @3 299 X)) A Qo) Mg Wl HE Aol et
D7I7HA) A2 Er1sled B2 @Y 0¥ SR AT 4.082 g A
ol wet Frlse] HE DI 60U HuF 22.90%E JEr e AT
A= 099 5.13% 02 HF DY) 604 7ER] o) FAaE s i 60Y
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6.0
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calcium content(%)
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Fig. 5. Changes of calcium content of Dongchimi juice during fermentation period
Dongchimi used different kind of water.
Al : Dongchimi juice prepared with distilled water.
Bl : Dongchimi juice prepared with purified water.
C1 : Dongchimi juice prepared with Cho Jung Carbonated Natural water.
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Fig. 6. Changes of calcium content of Chinese radish during fermentation period
Dongchimi used different kind of water.
A2 : Chinese radish of Dongchimi prepared with distilled water.
B2 : Chinese radish of Dongchimi prepared with purified water.
C2 : Chinese radish of Dongchimi prepared with Cho Jung Carbonated Natural water.

o 1890%2 HuHE vebdch. #d4 FAvle g3 A5 040 6.94%= A
60472 Z71, A4S wHESe ¢ 600 23.10% 22 FHnHS Jehdt) X
Hol H7p3t Wzt 8 U 0de FA>H ) dAe>FHT $o2
fovt A 2UA BAP>FTHRH G AT €22 FUThL EE 6~60Y AL
oldle A>TV AA>FTHRST €28 FUTH

x| §ol Mg ¥isle A Rd Z/5F v B8 30U 49.90%=
HE7F APt BE 1590l AU 67.10%0] =L H Y pAHAT P4
7] Qg FAE G5 TUY 0 FE ZAsy] Alzteld HE 199 o}
70.18%0) =eglon W 25URE] 7Asle] wF 60l 30.01%E Vel 3
A4 MYt 942 ZY 0¥l 86.300.2 uE 4Y7tA] ZAdth wE 259
86.82%2 HuFo| T3 ¥ Ha FaIA. g5 AFY FAU AR Y] Mg
g wshe 27)d thad A vehdth B8 M2 FoM 2E7} A8gg] gt
Mo ghuksiA F7skdch

Fo] ezt ddte 93 090 > 4] A>3 Fe €02 A %
A7F Ao HE 4~12¢Y Aojolle FA>FTRE>EF7] A £olAL
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Fig. 7. Changes of magnesium content of Dongchimi juice during fermentation period
Dongchimi used different kind of water.
Al : Dongchimi juice prepared with distilled water.
Bl : Dongchimi juice prepared with purified water.
Cl1 : Dongchimi juice prepared with Cho Jung Carbonated Natural water.
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Fig. 8. Changes of magnesium content of Chinese radish during fermentation

period Dongchimi used different kind of water.
A2 : Chinese radish of Dongchimi prepared with distilled water.
B2 : Chinese radish of Dongchimi prepared with purified water.
C2 : Chinese radish of Dongchimi prepared with Cho Jung Carbonated Natural water.
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o BE 15~4699) BAPHTY]) ARS>EFS N o2 B4 £ P
 60dolE B dns FAule] ZET} 2H5 FX|u|9) Fo) Mg Fo] o
Eol FAPZFIH ST Ao Al F ol Bl Mg g3 s RE i
B2 BF 239 099 £ $X2 Jerich $Ast AWEwA F7) g
g2 AR Fvheitt HuPo] TP o] Ca'Y Mg 2 Tl Yol
&3} 77199 ARt Mle 7 24 2 Mg*7} o] 5ete] Fof Mg $o] &}
AL ¢ F ALk

7. Hbtg=
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Fig. 9. Changes of lactic acid bacteria counts during fermentation period Dongchimi
used different kind of water.
A : Dongchimi prepared with distilled water.
B : Dongchimi prepared with purified water.
C : Dongchimi prepared with Cho Jung Carbonated Natural water.
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