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Abstract

Dongchimi is one of the most representative types of watery kimchi in Korea. Although the scope of application of
dongchimi has been expanded, research on the quality of dongchimi is insufficient compared to that of baechu kimchi.
This study aimed to find the optimal manufacturing condition of high-acidity dongchimi and investigate the effects
of potassium citrate (P) and sugar (S) on quality. Different dongchimi samples (Control, S, P) were prepared and
stored at 15°C for 15 days. Among the various sugars, sucrose made the highest acidity of dongchimi. When potas-
sium citrate was added as a pH buffer, the acidity was 2.2 times higher than the control group. In the PS group,
where sucrose and potassium citrate were added, the acidity and organic acid content were 3-fold and 3.7-fold higher,
respectively, than those in the control group. As a result of the analysis of the free sugar content, the metabolism of
lactic acid bacteria was expected to be relatively more activated in the PS group. Therefore, this study could be uti-
lized in the dongchimi manufacturing industry or as primary data for other dongchimi research.

Keywords: kimchi, Dongchimi, lactic acid bacteria, acidity, quality

M B
HA = =] tx4d] A5 28 HFo=, wixy 7
2e ArgE FAER St vks, A, 132ME 5 O9S
3 g9 9 wEHA Ax F LEIHKIm &

Kim, 1994; Chang & Chang, 2010). AX& FAEZ A}
ot Aol wEt F FO] A2 EFREM, dEE
Wl mEA e ARk AXe SHARE YEm F 3
(Cheigh et al., 1994). L & SXv& 713 EHE
A2 F5 9, vhs, A% 5o FAES 3 2
E(2-4% (wiv))ell EEAIAH TFETH(Jeong et al., 2013).
HA= Ao} e AR F{F7F 7P olA FE Az
o] ZH|E oY, HZdle 52 B XFA T Favt
A MY AxTE STt Aok 58], AN e
AA o] FE&EQ] vho ZMe] A W o} WrSF

)

oS
1
=
el
=

n& rE

*Corresponding author: Sung Gi Min, Practical Technology Research
Group, World Institute of Kimchi, Gwangju 61755, Korea

Tel: +82-62-610-1806, Fax: +82-62-610-1850

E-mail: skmin@wikim.re kr

Received March 16, 2023; revised April 18, 2023; accepted May 1,
2023

91

al., 1995).
Rt
(amylase), Tlo}22E}o}A (diastase), 2] Tto}A|(lipase) & 43}
ol EAE oFF 2FelaL 9lo] thE 2% AslE £X

A7 7% T3 7R I Jtk(Park, 2012). 2 FX| 1|

£ 44 717+ % polygalacturonase®} 72 & 471 A E
A= AE Abelol] ERske ARIAS Eafste] F7 =Y
Hee A7 Aol sk FA-d o] ATHAhn, 2006).
Rk ol SXve & FuE AA s 7] A
frigol ol Tie] stk AAR ol el EA

E S| dstaal X E Azt Bdsie s
TFEJo, A=} gRibnzt 34 AshE $HA
ATH(Tae, 2008). 7142 F2/1] 572 AlLstar 43
B o] #d Fd SA o] F8F dAfe|BE o
AR o= A fA] HRetel] ik F7F A7 2Q
2174 o] tH(Chyun & Lee, 1976).

AA7IA BEE F8 AV HH AFEE FA7 ]
72 EA] #3F AF(Kang et al., 1991; Ann, 2001; Kim
& Jang, 2005; Park et al., 2008), Bt AJ %ol #3F A (Lee

Aol

=

)

d
o ok ¥ rf



9 QU5 - He - Aol - o] - 9157

& Lee, 1990; Cho et al,, 2015), AEL} Ta 7o) &
AE H3KChang et al, 1996; Huh et al, 2003; Ahn,
2006; Jang et al, 2015), 7154 <97(Seo et al, 2011;
Choi et al., 2015), FZ Ha=S 93 AF(Ko et al., 1995;
Noh et al., 2008), F3|7]& &gt E}F2]F 7N A-H(Choi
et al, 2014; Chun et al, 2020) 5°] AT} A vk <o)
A= AV Y] FAEA T St #3 AT=E, T4
no] A4 2 45 284S FINTA AGH ol84S
ST o #e A7 vge Aol

AT FA U= AF{E DAA duHeg A
FIE AR etaL, 48] dAA] A ste] ARG 9
A &5 veS A3t g
at717F o &ol& Aozt 7| E ). webA

Awle] 24 o] §HE FUINTI LA

ot

THE L Al

AN AxE A% 7, whs, G5, A2 BTN
a9l A PhESH FASFAOR, dobr Fel Fejz

AL Th B8k, A9 (Hanju Salt, Ulsan, Korea), A&,
2] 72 9(CJ CHEILIEDANG Corp., Seoul, Korea), &%
(OTTOGI Corp., Gyeonggi-do, Korea)= 371} 7+o] ul
st vlE ARE-SISTh 712 fructose, glucose, mannitol,
sucrose, maltosei= Sigma-Aldrich Co. (MO, USA)IA], T+
A ZHE2 ES food (Gyeonggi-do, Korea)ol| A -1l 8} T
BEE EA4o= Daejung (Gyeonggi-do, Korea)oll Xl ¢ &
first-grade 4] A]9FS AFESIRITH &3 HPLCO| AFS-H
water®} acetonitrile chromatographic grades (Merk, NI,
USA)E AH&-3laitt.

SX[0] M=

SANE FF 30%, HEF 05%, FHE 5%, BEF
0.3%, BAYH 1.5%2] vl&o] H=5 et A7t T F
FE 2457 9 AP AlEe vHEofRl A1 5=
of FAA BF % 4% F59] sucrose, fructose, glucose,
mannitol, 4, £ 31FS 77t H7ste] Blaskgith. o

T e FAE 2AE QT AP e SR F=ol

Table 1. Type of Dongchimi sample

Sample" Control  S4 PS4 PS8  PSI2
Potassium citrate X X (0] (0] (0]
Sugar X 4% 4% 8% 12%

! Control, without potassium citrate and sugar; S4, 4% sugar added; PS4,
potassium citrate and 4% sugar added; PS8, potassium citrate and 8%
sugar added; PS12, potassium citrate and 12% sugar added.
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Fig. 1. Change in acidity by type of added 4% sugar during
dongchimi fermentation (Each point includes an average value

and an error bar, and if the error bar is shorter than the
symbol size, it is not displayed).
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Table 2. Changes in physicochemical properties during dongchimi fermentation

Properties Time (day) Control S4 PS4 PS8 PS12
0 6.54+0.04*° 6.70+0.06" 6.98+0.02*4 7.02+0.01* 7.00+0.01*4
H 6 3.92+0.03® 3.64+0.02°¢ 4.63£0.00™ 4.63+0.01" 4.63+0.01"
p 10 3.69+0.01 3.54+0.01°° 4.36+0.01™ 4.39+0.02" 4.37£0.01°8
15 3.53+0.02%" 3.46+£0.01%¢ 4.18+0.01°* 4.17+0.01°* 4.18+0.00"
0 0.05+0.01¢ 0.05+0.01° 0.03+0.00° 0.04+0.01° 0.04+0.01¢
Titratable 6 0.25+0.01® 0.40+0.02*® 0.74£0.14" 0.97+0.14* 0.85+0.14"*
acidity (%) 10 0.36+0.03 0.48+0.01*¢ 0.98+0.138 1.18+0.21°® 1.48+0.04*
15 0.45+0.05* 0.5440.04* 1.17+0.15* 1.27+0.08** 1.45+0.16™*
0 4.00+0.14° 7.90+0.00° 8.80+0.00°° 12.53+0.05* 16.43+0.05*
Sugar content 6 3.70+0.00" 7.70+0.00° 8.07+0.05* 11.93+0.05" 15.83+0.05**
(brix%) 10 3.63+0.05% 7.67+0.05° 7.90+0.00°° 11.77+0.05%8 15.77+£0.05%
15 3.60+0.08"" 7.80+0.00° 7.93+0.05%¢ 11.80+0.00°® 15.70+0.00**

* All values are the meanSD.

4 Means values in the same column with different letters are significantly different (p<0.05).
AE Means values in the same row with different letters are significantly different (p<0.05).
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Fig. 2. Changes in pH and acidity of dongchimi with potassium citrate (a) and sugar concentration (b) (Each point includes an
average value and an error bar, and if the error bar is shorter than the symbol size, it is not displayed).
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FA W9 pH ¥ Abzo] X JeS wwd A3E Fig.
2(b)$} 72t} PS4, PS8, PSI201A pHE E5F 6.98+0.02-
7.02+0.01 HlollA Al &ste] pH 4.17+0.01-4.18+0.01 *H
7R &S] Fastdor AR kel folH Aol ¢
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o= PS4, PSS, PS129] A7} zhzb 1.17+0.15, 1.27+0.08,  8.95+0.03, 9.01+0.01, 8.95+0.09 log CFU/g® YEh}
145+0.16%714] =2t ot fro] 3 zhol= figich wheby A 2 AYP)elA A it 2% o 3AT, 2

T g Aole A S EEE 2HT S Aer & ANFAN 271 Al fAk 3] S718ke] 89
AtR €T oheh, F §hEFo]l Eold & exopolysaccharides  log CFU/g 910l =23dte Ak A aFS B3t
(EPS) A7 fratatel ojste] A= 9A] F7hste] S2v 9 W, 71t el At 2F A viA e

F4e Az & dernz FA A=rt St 9 x}om A Yebsth 2g 15Uk S49) PS49
12%% A9l 4-8% Wele] MR T FFS FFol lactic acid 32 7z}zF o] 3,081.86+36.98, 11,463.56+
A48 A o|th(Zannini et al., 2016). 172.53 mg/kgZFAl S7 k] 3.78] o] =ES M| acetic acid
ke zbzb Hofl 1,467.95£17.90, 5,918.36£66.90 mg/kgZHAl
IME SXO| e S 0IME F R0 s S7kste] 4ulf o] E=A JERETh ok, PS4, PSS, PS12
AA T . Folle S thatel] o thddt f7] o} 7ol o ghFo wE ZML H| w2 =2 okt &4,
Jbo] AT EZ nAEH F7]4bll= 71 AABA 7T 7] citric acid $r&Fo] AL - A g ollA =4 YE
A3t & 4 SUth(Shim et al, 2012). webA &2 A AL BAp ) A% ARl 9@ Aoz AbgHT.

A% 1-N'

oA JREEE JgtE FA W] wAER {74k AAE FAEE lactic acide} e §714F ShEES AT
sRlstaat 2717 Al B fAtdTE Table 39 el gHAoR {71 pHE W0l WAE2] glucose £2H]
WO, 8 F71F 35] A7 Wske Fig 3o =23tst S AR BEAY M tAREE 4E Alstke o
of Akt &S Foh(McDonald et al., 1991; Jiang et al, 2020; Huang

Control, S4, PS4, PS8, PSI20lA &714 A2l 2 et al, 2012). wbr] o] HANBGES 84 FFS FA

) 70A X (maximum population density, MPD)+= Z}Z} o= Betal fr714ke] $F 2pel7t A vERd A1
829£0.01, 831£0.03, 871£0.01, 8.79+0.05, 8.800.03 log  wre pH 7o) o) vAEo] TA} Asle] AaFoz A}
CFU/goll o™, f4akitd=2] MPDE 8.34+0.02, 8.30+£0.00, EHt}t

Table 3. Changes in viable bacteria during dongchimi fermentation

log CFU/g Time (day) Control S4 PS4 PS8 PS12
0 4.4440.05° 4.4840.01° 4.44+0.01° 4.46+0.05° 4.38+0.20°
Acrob: 3 5.93+0.01%P 5.93+0.02%P 6.83+0.00%8 6.7420.04°¢ 6.96£0.00*
b;‘;‘;ﬁlz 6 8.29+0.01¢ 8.31+0.03% 8.71+0.01 8.66+0.02%" 8.61+0.01%"
10 8.17+0.01°" 8.27+0.01°" 8.66+0.06™ 8.79+0.05 8.78+0.05
15 7.75+0.07°" 8.12+0.01°° 8.41+0.00°C 8.66+0.03 8.80+0.03*
0 4.46+0.01° 4.46+0.05 4.58+0.06 4.40+0.19 4.55+0.06°
Lactic acid 3 6.03£0.01%° 6.11£0.04*¢ 6.78+0.03%" 6.8120.01°4% 6.88+0.00°*
gzclfe‘:g 6 8.30+0.01" 8.30£0.00°" 8.58+0.01: 8.63+0.00" 8.67+0.00*
10 8.34+0.02® 8.29+0.00° 8.95+0.03" 9.01£0.01** 8.95+0.09*
15 7.90+0.03% 8.17+0.03% 8.24+0.02° 8.88+0.01 8.89+0.01*4

* All values are the meanSD.
*> Means values in the same column with different letters are significantly different (p<0.05).
AE Means values in the same row with different letters are significantly different (p<0.05).
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Fig. 3. Changes in organic acid of dongchimi during fermentation (Each point includes an average value and an error bar, and if
the error bar is shorter than the symbol size, it is not displayed).
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Fig. 4. Free sugar content on the 15th day of dongchimi fermentation. The composition of the relative abundance of each free sugar
in the total sugar content (a) and changes in content of free sugars according to sugar metabolism pathways (b).
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