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Abstract

The quality and in vitro anticancer effects of ‘Doenjang’ that was fermented in ‘Onggi’ and other ordinary containers
were studied. The containers employed herein for the fermentation were non-glazed ‘Onggi’ (OWOG), glazed ‘Onggi’,
ceramic and stainless steel containers, in addition to glass bottles. Grain-type was fermented in each container with
salt and water in a ratio of 33:12:45 at 37°C for 40 day. During the fermentation of ‘Doenjang’ in ‘Onggi’, the
pH decreased and the acidity increased. In addition, the amino-type nitrogen content increased, although the ammonium
nitrogen content decreased. The levels of yeast, mold, and lactic acid bacteria increased, while the total bacteria
content decreased for the doenjang fermented in ‘Onggi’ compared to the values obtained when other types of
container were employed. Overall, the obtained results indicated that ‘Onggi’, and especially OWOG, was the optimal
container for the fermentation of ‘Doenjang’ to ensure a high quality and in vitro anticancer effect.
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0.09: conversion factor
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formalin-§-<§ 20 mLE 7}&t U, pH 847} € wj7H4] 0.1
N NaOH=Z A% ste] AnjE mL 8 S35t on] )
Aae] S SH ATt

SRYole] die AR S/FRTE 71sted 100] 3]4
3k & AMS505-K(Asan Pharmaceutical Co., Ltd., Seoul, Korea)
o] w2} Indophenold &2 2%+ THAOAC, 1995).

F Ao 542 HAAISH(plate count technique)
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2 FREE S5 AEE HUbeA| S T #
Hlwete] FFE 2ol & WEE(%) = ER ATHKim?}
Lee, 1989).

QA bMl= HH L
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FeriA] Aol AHEIS
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0.05% Trypsin-0.02% EDTA, 100 units/mL penicillin-strep-
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GGG TAG GTG CAT-3"), pS3(forward 5'-GCT CTG ACT
GTA CCA CCA TCC-3', reverse 5'-CTC TCG GAA CAT
CTC GAA GCG-3"), p21(forward 5'-CTC AGA GGA GGC
GCC ATG-3', reverse 5-GGG CGG ATT AGG GCT
TCC-3") polymerase chain reaction(PCR) ¥W'H S 2 33|
3t} Housekeeping A A}= glyceraldehyde-3-phosphate
dehydrogenase(GAPDH)E AH8-3F31 T} 7} PCR AHeE<
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o, BE £ 24L& SAS system(v8.2 SAS Institute Inc.,
Chicago, Cary, NC, USA)E ©|-8-3}o] 43 3} th(Hayashi
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Fig. 2. Changes in salt content in ‘Doenjang’ in each container
fermeted at 37°C for 40 days (n=3).

OWOG, ‘Onggi’ without glaze; OWG, ‘Onggi’ with glaze; CRM,
ceramics; STL, stainless steel; GLA, glass.
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Fig. 1. pH (A) and acidity (B) changes of ‘Doenjang’ samples fermented in different containers at 37°C for 40 days (n=3).

OWOG, ‘Onggi’ without glaze; OWG, ‘Onggi’ with glaze; CRM, ceramics; STL, stainless steel; GLA, glass.
**Means with the different letters at 40 days of fermentation are significantly different by Duncan’s multiple range test (p<0.05).
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for 40 days (n=3).

(A), amino type nitrogen (NH>-N); (B), ammonia type nitrogen (NH;-N).

Con, fermentation 0 day (‘Meju’); OWOG, ‘Onggi’ without glaze; OWG, ‘Onggi’ with glaze; CRM, ceramics; STL, stainless steel; GLA, glass.
““Means with the different letters on the bars are significantly different by Duncan’s multiple range test (p<0.05).
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Fig. 4. Changes in the total amount of bacteria, yeast and mold, and lactic acid bacteria (LAB) in ‘Doenjang’ samples in different containers

fermented at 37°C for 40 days (n=3).

A, total bacteria; B, yeasts and molds; C, lactic acid bacteria.

OWOG, ‘Onggi’ without glaze; OWG, ‘Onggi’ with glaze; CRM, ceramics; STL, stainless steel; GLA, glass.
““Means with the different letters at 40 days of fermentation are significantly different by Duncan’s multiple range test (p<0.05).

gt AZNFig. 5), Bt €717} control(YE 05 2hell

27 A] gl ®Ae] A Ak AASE o] controlTt

N U
o O
T T
o
4

—_ no
o O
T T

Inhibition rate (%)
w
o

o

b b

C

Con OWOG OWG CRM STL GLA
Fermentation time(day)

Fig. 5. Anti-oxidative effect of ‘Doenjang’ extracts (2 mg/mL)
fermented in different containers at 37°C for 40 days (n=3).

Control, fermentation 0 day (‘Meju’); OWOG, ‘Onggi’ without glaze;
OWG, ‘Onggi’ with glaze; CRM, ceramics; STL, stainless steel; GLA,
glass.

““Means with the different letters on the bars are significantly different
by Duncan’s multiple range test (p<0.05).
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Table 1. Measurement of anticancer effects of ‘Doenjang’ extracts
fermented in different containers at 37°C for 40 days on the HT-29
human colon cancer cells in MTT assay

ODsy
Treatment
1 mg/mL 2 mg/mL

Control 0.342+0.04%43)

OWOG" 0.113£0.027 (67)Y 0.066+0.07% (80)
OWG 0.158+0.01° (53) 0.064+0.05" (81)
CRM 0.1710.02* (50) 0.091=0.01° (73)
STL 0.184+0.04° (46) 0.0930.02¢ (72)
GLA 0.180:£0.02° (46) 0.101+0.01® (70)

YOWOG, ‘Onggi’ without glaze; OWG, ‘Onggi’ with glaze; CRM,

ceramics; STL, stainless; GLA, glass.

Values are mean+SD (n=3).

Means with the different letters in the same column are significantly
different by Duncan’s multiple range test (p<0.05).

“The values in parentheses are the inhibition rates (%).

Table 2. Measurement of anticancer effects of ‘Doenjang’ extracts
fermented in different containers at 37C for 40 days on the
HCT-116 human colorectal cancer cells in MTT assay

Treatment ODsw
1.0 mg/mL 2.0 mg/mL
Control 0.88+0.028%49)
0 day" 0.515+0.013° (50)¥ 0.271+0.002° (69)
OWOG 0.268+0.010% (74) 0.112+0.003° (87)
OWG 0.273+0.014" (73) 0.158+0.001" (82)
CRM 0.389+0.011° (62) 0.201£0.011% (77)
STL 0.417+0.023¢ (59) 0.244+0.015° (72)
GLA 0.415£0.012° (60) 0.238+0.002° (73)

Y0 day, fermentation 0 day (‘Meju’); OWOG, ‘Onggi’ without glaze;
OWG, ‘Onggi’ with glaze; CRM, ceramics; STL, stainless; GLA, glass.
YValues are meantSD (n=3).
Means with the different letters in the same column are significantly
different by Duncan’s multiple range test (p<0.05).
The values in parentheses are the inhibition rates (%).
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37 Al B2 JERIITE B3] FAIRS] T o
712 A8 5 isoflavone glucoside &S] genestin, daidzin,
glycitin 522 A5 o] glth kA g EE7F X
w2} n| Y& 2]&] aglycon FEIC! genestein, daidzein,
glycitein 522 A=, o]t JEES 217 JA 5,

Aaksl, FAEHE o ST A em A vk
(Park 5, 2018). 53] genestein in vitroo|A] & 214
3 qte] Mol 5 Astar, A WellA FF B3 et
AAlske Aoz A4 Utk o] oz HAdl EAst=
2 olu] =4k glycine, alanine, proline, valine 5=
SNUF-12, SWF-129} 22 QUA 2l 4l 2ol dhal dA1%
FotEg A= el e Ao g BaE vl Jth(Lee, 1988).

Bax, Bcl-2, p21 ¥ pb3 7&K} &&

Bel-2 family(Bax, Bcl-2), p21, p53 mRNA 2}
=731 th(Fig. 6). ©|+= apoptosis(A| EAh ek &
ool HAshs FARER SAxe] AP B
23k 98-S th(Kerr 5, 1972). Bel-2 family= Al 3
nEZ=g]ole] cytochrome ¢ &S A o+ ot
Baxit- proapoptotic ©AtZ LA .o (Korbakis 2}
Scorilas, 2012), Bcl-2 family2] TF2 F-2}<} heterodimerE
gAd3laL, apoptosisE - =3k=d| v T3k J&-E 3}
= Aoz deiA UthOltva®} Korsmeyer, 1994). twhahA,
Bax 5-722] mRNA & o] Z7}8bH apoptosis7} 21 H
Tl & 903 BeL2 f3419] mRNA 'EEo] s
apoptosis’t S7Hethal & 4= St} Z; &7)o A a gk
S SAE Aot S uf, Bax] Hd S gl
A3, OWOGT# OWGT©] CRM, STL, GLSw¢] H|3
S7heF Ao 2 Uehth 53] OWOGT-S tZ&tel] B3]
ooz AA S/ tHp<0.05). =3k, apoptosis2}
dste] BeL-29] @d 9A] OWOGTZ OWGT©| T &+
I} CRM, STL, GLSwol| Blal frelAow it Ao
YEPSETHp<0.05). ©l& &71elA EEE HAo| ot
apoptosis &2 Bel-2 family7} 44 285 st A<
< 9]u] gt} Tumor suppressor gene -2 L2l #] & ps3
< AE W DNAZF &35 AY A7 HAs &
o o] & A= T8 9&S st A= g A
A tHLakin®} Jackson, 1999). 18] 3L p53-& p21S E413}
AA AE S4E dAske 7S T8 942 delA
A= (Strauss 5, 2012), p21-& A ZEF714 Gl7]A Al
X 345 AAlSks AEFTIe A Fagk 24 /4
ALZ A (Harper &, 1993), 21 SSA| LA Aol 374
< AAIAIZItK(Shin &, 1996). wEhA, AL FA-S
Az F 7HA AR p21 9 ps3e] A HE e f=
st oF o B35 =9 o Aokar stk 12 gk ofn)
ol A p533} p212] LS B control?l & 05 Ao
H|3)] BE o] 7RI &7]olA] ALt EdEL
p218] TAS FA S7HAFTE 58] OWOGTNA o &
o] Z71e AL E 4 Utk 3, ps3 A= fel
of| Al &g EAgo] el Hlal BA et webA
70l dEE 7 9 T2 &7)dA ERE @3

|
2]

= ofN fr o



Increased qualities and in vitro anticancer effects of ‘Doenjang’ fermented in ‘Onggi’ 353

CON OWOG OWG CRM STL GLS

4 r OCon OOWOG BOWG ®mCRM ®STL OGLS
35 ¢

25 r
1.5
1 L
0.5 ’l‘
0
Bax Bcel-2
Apoptosis Prlmer

RT-PCR densitometers
(3]

Fig. 6. mRNA expressions of Bax, Bcl-2, p21 and p53 by ‘Doenjang’ extracts (0.25 mg/mL) fermented in different containers at 37C

for 40 days on HT-29 human colon cancer cells (n=3).

HT-29 cells were incubated with the samples for 48 h, Total RNA was isolated using an Trizol reagent and RT-PCR was performed using Bcl-2
and Bax primers. The amplified PCR products were run in an 1% agarose gel and visualized by EtBr staining. GAPDH was used as a house-keeping

control gene.

Student’s t-test compared with control at each gene expression (p<0.05).

Con, fermentation 0 day (‘Meju’); OWOG, ‘Onggi’ without glaze; OWG, ‘Onggi’ with glaze; CRM, ceramics; STL, stainless; GLA, glass.
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