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Abstract The quality and health functional effects of ganjang fermented in onggi
and other ordinary containers were studied. The containers employed for ganjang
fermentation included non-glazed onggi (onggi without glaze, OWOG), glazed
onggi (onggi with glaze, OWG), ceramics (CRM), stainless steel containers (STL),
and glass bottles (GLA). Grain-type meju with salt and water was fermented in each
container at 37C for 40 days. The pH decreased slowly and the acidity gradually
increased, whereas the amino-type nitrogen content increased, although the
ammonia-type nitrogen content was significantly decreased (p<0.05) for ganjang
fermented in onggi. The abundance of yeasts, molds, and lactic acid bacteria was
significantly increased whereas the total bacteria content decreased in OWOG and
OWG during fermentation compared to that in the other types of containers.
Ganjang fermented in onggi exhibited better antioxidant, antimutagenic, and
anticancer effects than the samples fermented in other container types. Overall,
the obtained results indicated that onggi, especially OWOG, was the best container
for the fermentation of ganjang to ensure high food quality and health functions.

Keywords ganjang, fermented containers, onggi, qualities, health functional effects

1. ME

e YU A8 s TRAECE, d=RE 209t 2 U= 5H0E de o] &E
o] grtHChoi &, 2000). 7H49] ®taoll= Aspergillus oryzae, Bacillus ssp.2F WEA 44
&, WEAH &2F 5°] ot (Kang 5, 2000), o2t vjAEE0] Qg Taia AJEo]
peptides, oFP|le4l GO & FofjE o] 7HEo] ATty FRL n|et T2 A BT A
IAZ} Akl B =t (Choi &, 2013). ZFgoll= isoflavone @] &0t d&A U=
o], Lee 5(2001)2] 17to] w2 BFE %70 daidzin, genestin 53 22 s e <
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Ganjang fermented in onggi

Fart JPAA AU F5&
= = HujgA] ez AgEcky sk
H9E ofy} Hrarh AgEw FAFE ofr| Al HER], AH
At phytochemicals 59 o] o}, Jofskd 21 A
2 718 o= 949t wF A FoltPark 5, 2018; Shao,
2009). ol#gt 7+ —‘—ETZJ% E Al /\PQQL 9‘714 S
Foll w2t F4 EAoIU A4 715730l I
(Jeong &, 2011; Lee &, 2020).
dziE 1M, B 5 TRAEES V(")
Bl 32 A% B7]0] Bisto] $4A 7| AY AAE o]
gttt Lee 5(2020)9] Aol W2, g7]oA4 Hag |
o] BA7], feH, AERIEA A9 &7 Ble F4
71540l S5tk Baskgion, o7y A §719A
Tad 3 n8EY] S4o] &ESAHA protease B4
o] &Oo}A| AL, glutamic acid®] T S71=o] B3} 22
o] £5%t ofFFEE AXY & Uth= AF ATt Qo
(Jeong &, 2011). o= &717} 7HAl= mlAlgE 371740l
ot ZoR, o 7787 WRE B 5= JlEs o
ol P& BoE FFS 1L a7HE FFE 1A
7] |2 Z0E A SItHHan 5, 2013). Kim(2010)
o] AFo] MW FA EHFS F5 719 2HS 2
o 23} 73S TEL 5 AACH, Seo (200609 AT
M= &719 a4 HFEE B9l 7FAe ol
gk 4= 9leH, CO/0; FIEL 0.60-1.002 &2 HE
UERdTHL Skoict
SHAYE, ddjol= AP Hatel FHI A7) 4
7191 §4 dlzof Eyto] 7Pl golgt EtAH, &
g2, f2 59 87150] £3] ARGEIL Tk wet
AFA = T HFE ol&sto] AE = Az
7S] A& T &7|0A TRAZ|HA TE A ®
Ql pHeF Atk, Ak, Folet ars, SRkt &
&, ob|iee] Fa, FEmyote] d40] W3}, FAkstai)
(DPPH), FEdHo] &3 4 HCT-116 AA |2 A2
AX9] 4 Asl a5 SAskqich Tar|Zto] uE &
4o Wst 9 A% 71573 HIE It RN 9—7101]/\1
Had of 73] F43 75/ SA gk §4
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2. XMz % diH

gz 8/9 F7e £
A dE] AR 2e 871 20 L &3 ARSI
 2AE S7IuhSol A AR 871=, fofs AESHA
Sle l'i— 7](011gg1 without glaze, OWOG), 49 #
g F8&71(onggi with glaze, OWG)E AH&-SHIT.
o2} H]i’-% s AMEE R Ea 87]= A7I(CRM),
stainless steel &7](STL), #-21®¥(GLA)Z AHE-SHIT
AlSlo] ARRSE 37)= AL G, otoF X H9] EYS &
ool AFsiAor, Fi-37le SihI_LY = 60%:
15%:20%, A19-871 55%:15%30%°] Hl&% E3sto]
ARgSEATE 22|13 AR 3 &2 50%:50% Hle=
=0 =9 Al3719] HIEE fofo s ARSIt

2.

_ELr_\;-\‘

el

rSE rlo

22 AaiE
9] A2+ Hwang 5(2002)9] W& o]8sto] A
02 Aot HF= BAAEL 1¥ T LA st
o] AFoA AT FLH (A T 99.8%
sp. oryzae 0.02%)E AH&otATE WA 24 £2
Zet AlFste] 59 1.5819] &(150) 12417 A
, SH71E o ths 4A17E 57t SARE F 40CE Y2st
Aot Y43t 5ol Asp. oryzadChungmu Fermentation
Co. Ltd., Ulsan, Korea)& % 419 0.02%7} H==
A&E3to] 30T incubatoro A 48A17F TRAIZ] &, 40T
oflA 24417 EF 74553}0‘] FLHFE AxsHek Az
o o] 237 B2 1:14wtwtwt)Q] HE&Z 235t
of ZyZre] ¥ty &7 "ol 37ColA 4097t <438t H,
=25to] Aol ARSI

TAE}, FEAHolet oA AMSRE 1M FEEY

§, 1 AEE Z2ARNZ & giste] Als 204
(w/v)Q] dleh-&S H7Fstal, 1241
oj7tsto] 3)H4] AF 5=7|(EYELA, Tokyo Rikakikai
Co., Tokyo, Japan)Z &%sto] 325 AU ol&
ZE2E2 £5%4 EE dimethyl sulfoxide(DMSO)°] 3
Asto] Addo] AESIITHLee 5, 2020).
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pH meter(M220, Corning, MA, USA)Z ZXo}ch
(Lee 5. 2021). A== AlRE 204 FJ4ste] 0.1 N
NaOHE 7tsto] pH 8.47F & wj7ba] AAsto] 4H]H
0.1 N NaOH9] 9(mL)o =2 el dct AGzke G4k
IF %= Absto] Yetfiglck(Hong 5, 2021).

Acidity (%) =

mL of 0.1 N NaOH x 0.1 X
dilution rate x 0.09"

Weight of sample (g)

x 100

"0.09: Conversion factor

24 gE =X
dre M AEE SHSE 104 345t 11 34 H
= Z27](Takemure TM-30D, Tokyo, Japan)E ©|
§stol 245kt Lee, 2018).

2.5, Ofo|'Ef EANH-N)9} S2L/0f E2(NH:—-N) Z&

op|iEf A= formolHE ARGt 7MY AlRE S5
22 108 A5k, 3|AsE A|IZH 20 mLef| &4 formalin

49 20 mLE 719 pH 8.47F € wW7}A] 0.1 N NaOH=
AAsto], AHE mlL $£5 4t tHPark &5, 2015a).

AEYote| i AR SFHFE 7I6to] 104 34
st & AM505-K  kit(Asan Phramaceutical Co.,
Dongdaemoon, Seoul, Korea)s AR&sto] S sttt
(Lee &, 2013).

£ gelst o HEAHE ol8 5ol
2otk Boleh AL WAEE ST A2E

potato dextrose agar(PDA) BiA|(Difco, Sparks, MD,
USA)oll HEsto] 25T oA 48A1ZE vt & M5 &
Aotolnt. ARt GA] Bt SRR 9AE AR o
S, 1 892 sodium azide MRS(Difco, Sparks, MD,
USA) iAo HEsto] 37ColA 48417 HijFet & et

£ Aol ST nETY Yo logileE #
Aokt Lee &, 1992 Lee &, 1996).
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—é—‘_-jf—t AR 1 mLE Ee SFFE 9AEE 3

0 LA FHo}to plate count

agar(D1fco Co, Detroit, MI, USA) 8jA]of] HZ35}a1, 37C
oA 3zt vt = FFE SAHAtHPark 5, 2000).

3

2.7. DPPH radical £7{(gtHtef) &df S&

SEEE HegZo] &sAZ] A& 100 Lot 150 M
DPPH(1,1-diphenyl-2-picrylhydrazyl) € 100 L&
96-well plateo] Z3tote] 3087 Aol WAAZ &
540 nmollA E3FF=A(UV/VIS Spectrophotometer,
Jasco, Japan)® S4E=E 59t Park 5, 2015b).

2.8 g=aH0 22 &

Salmonella typhimurium LT-2 histidine ¥ 8743
9l Salmonella typhimurium TA100-2 U]= Zg o}
tiste] B. N. Ames BHAM=HRE Aol Aglo] ARE-SHSL
o olf AYAFES MEE frozen permanent’t &

HES v wf A3 A histidine 8_—_[1/\4,
rough(rfa) Ao, uvB EHHo], R factor 59 F4
FAE st =AY aflatoxin Bi(AFBy)
£ Sigma Chemical Co.(St. Louis, MO, USA)AFIA -
A3} dimethyl sufoxide(DMSO)9] &ojA] ARE5FILE.
=QRo|YS EASAI717] st 7H9] microsomal
enzyme mixture?l S9 mixtureE °©]-&5FHHChung

5, 1997; Maron®} Ames, 1983). & 304 FZ 0|83
Md preincubation test= S9 mix 0.5 mL, phosphate
buffer, 3F=aF B #3(1-2x107 cells/mL) 0.1 mL,
3I8E AR(G0 kD)2 S0l FEEE(50 mL)2, ice
batholl @71 cap tubed] ¥l 7FEA vortex?t ¥ 37C
oAl 3087k oflH] wjgstct. 45C9] top agar 2 mLA
L 7} tubed] B3 3%7F vortexdt minimal glucose
agar plate®] =EslaL, 37Co|A] 48A17F v & E.q]
EAHo] RAE Ageolo] EAWO] JARTRE ézéﬂ
iHwang 5, 2007).

deep

2.9. OIx SHEOIAIS] in vitro B Edf =X
HCT-116 A LM EE American Type Culture
Collection(Rockbille, MD, USA)ollA EFgto} wjFstH
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A 9ol ARSslT. AlZeie #13 RPMI 1640, fetal
bovine serum(FBS), 0.05% trypsin-0.02% EDTA, 100
units/mL penicillin-streptomycing GIBCO(Grand Island,
NY, Forma, Marietta, OH, USA)ZEE 1LYs}o] AL
StAAL, AlEBYFS 5% CO; incubator(Forma, model
311 S/N29035, Waltham, MA, USA)E ARE-3}3itt.

HiSE SA|EE AFYof 2-33] refeedingdtal 6-7Y
%o PBSZ A&t & 0.05% trypsin-0.02% EDTAZ
2te] Axg Zejote] AR F A wistEA A9
o AR&35FAL). HiFE AAEE= 96 well plateoﬂ welld
1x10* cells/mL7} FE2 180 p14 BF311, Al2E Y
4 == 20 pL F7IE F 37C, 5% CO, #7004 72
A7t wieFetAtHKo &, 2005). o7]o] QA E] 4] d4=of
5 mg/mLY =2 A|XSE MTT €94 20 L& #7151
YT o 2N 4ATE S1F vt ofnf A
DMSO9]| 94 ELISA reader
(model 680, Bio Rad, Hercules, CA, USA)Z 540 nm
N FBEE SAoAHBocca 5, 2004).

formazan ZAAS

2,10, ExEy

W27 7t A B ERE
U AEE ARESEY] 9]
% p<0.05 914 Duncan’s multiple range testS 4
Alste] FodE ARkl 11 Addn: B4+ #EH
A2 Yefyiolon, e A E42 SAS system(v8.2

‘”‘m )
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T
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SAS Institute Inc., Chicago, Cary, NC, USA)Z o]-&3}
AHHayashi 5, 1994).

3.z ¥ 1%

3.1, I3 pH 2 AE
37CoA 40 &9t HaEAF|HA 109 7HE0R pH—
4% A3+ Fig. 1) Yer At &7191A4 ERgt
7ol 5.30-5.38%, Uuk &7]olA w&ET 7H¥(5.10-
23)°] s ¥ pH #4AEE Bt 9] fEHol|A]
e 5.1008 43| pH7l A4ashs A g9
OWOG9] pHE 5.38% #rar|7t 59t A
M) Zashe ﬁ% #AS 5 At Lee 5(2020)2 tf
ot 871014 40U7t B4 wast A, =217], A<
g 29, FEoA & 5; =42 pH 5.10-5.302 W

i

Jl

iL

o
=
=X
[e]

ERAAE, 2 5.67-5.7392 pH7}
AHs| ZAasicty Bst H} doH, Jeong 5(2011)9]
ATFANME 4ToA 457t 710 AXE HHT 49, &
HHE7(ESAE 7], AAEAL 7], AHUH A A%
)] B8 pH @ AH=r} SHekst WS} FARS LERY,
719 A E YEZ 4§ 715 I3t 37wl F&7
£ o FAANA F= AR UEETL it

27] AFEE 0.33-0.35%% RE 27]9] 7Hgo)A B]%
SHAl Uerg AR, &4 717l okt S71sth(Fig. 1(B).
g 409 &, GLAY] AFEE= 0.84+0.05%% &2435] 27}

(B

Acidity (%)

0 10 20 30 40

Fermentation time (days)

Fig. 1. pH (A) and acidity (B) changes of ganjang fermented in different containers at 37°C for 40 days. OWOG, orngg/ without
glaze; OWG, onggi with glaze; CRM, ceramics; STL, stainless steel; GLA, glass. *"Means with the different letters on the 40 day
of fermentation are significantly different (p(0.05) by Duncan’s multiple range test.
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SRR, OWOGTES 0.65+0.05%% A1A3] Z715t A
S oI5ttt £3] OWOGOA A7l B Z718-8 1
AL, GLAZE 7MY =2 $7H2 Btk Chung &

(2005)9] A7+ Aol Mz Z71o0M FaAZ] 130l 7
2y, Zgtag 27)9) 7o Adut 27]Rc} ¥ha v 7k Sot
Hgeh AEg fARTL BISS,

webd, 178 W A 712 ARSI AV BEE 4
glom, 7] Fole AG3/1Rt £98718 A8T B
Fo] g FH S AZT 5 U A0 A%
=t
32 gt

Uy 871 7H39] 7] 9 17.0%¥oH, ¥a 10

7R Aol UERith(Fig. 2). W& 40¥
o= GLA®} STLO ¥%7} 21.8-21.9%= 7F% =9tom,
e 17.7-19.0%= F2 S7HZ Y
OWOG7} 17.7%Z OWG(19%)XEt} o &

2 %714?55 HA E} Lee 5(2020)9] A7oA+= Z7|oA
HAS Sastee g ¢ 98 Yepdoha ke,
Chung 5(2004)9] AollAE BHE 7|7tol| wet of74

o Qwst WA Brkshgon, Aelds 87104 g
%o EES Uehiolch w8714 BET B9

2 HeE UEUNIL, &9 SEFel S8t 371

Salinity (%)

0 10 20 30 40
Fermentation time (days)

Fig. 2. Changes of salinity in ganjang fermented in different
containers at 37°C for 40 days. OWOG, ongg/ without glaze;
OWG, onggi with glaze; CRM, ceramics: STL, stainless steel;
GLA, glass. **Means with the different letters on the 40 day
of fermentation are significantly different (p{0.05) by Duncan’s
multiple range test.
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3.3 OfO:-Ef EA 2 QtTLIOfE] A B2F

g 404 = 7 &71EE IRy 7P| ofnlieE] i
oF et uole] A4 FHFE 54T A= Fig. 3(A)°l et
Wiltt. OWOGT-°] 600430 mg%S UERHIL, OWGE
580420 mghZ CRM<Z 560+25 mg%, STL< 460+25
mg%, GLAZ 460+30 mg%a AYgsto] G714 Hagt
o] 2 &7]9) Hg =2 otn| ] A TS YE
WAt

o] dae S4 Ak E HEVTF 59 F4%87
o] A7} == AgEolal stlal, 79 Hto] 7]odsh=
8% 8210 & o]l A4 Fhgo] =245 Ut 47

WA E $45tekal SHAEKKim, 2004). 53] F-8-871
o4 WA 74 ofulie] Fagol T2 §710] Hle %
o402 ¥ LERHEH(p0.05), 7138 2

= 8719 &

O R Qs F717t <8l nYES] A&l FFE 1A
Z A JEREO] Byt gts] Yol thE 87]9] ]
3 ofnlicE] Ah RS Wo] HAH A= th}

v, o S EE EFHE fdle] R 52
o] A xE AREEE dEYote AA(Ahn T 2012)L

7104 TESE o] o2 &7 Hgf W2 FFS B
AcHFig. 3(B). £3], OWOGE 365+15 mg%& CRM
(488+10 mg%)°ll BI3} 0.74%H, STL(527+25 mg%)<
0.694, GLA(575%20 mg%)°l BI3] 0.6348] %< e
HYor, Al8-371(396+20 mg%)oll HIFAE f-oJFo
2 2 YeRth(pd0.05). Lee 5(2020)% F-5-3710]A
Hagh f@o] FHO0R ofu|leE] Ao wE g2 U
By €7g9] gtat F4o] EolA= oAl A 8712
B st

£ AY Aoz 71014 FHES o] tE 871
A @t 7] vlef 94gt FEE Uehfiglem, OWOG
7t OWGOl| Hlsf 9<=3F FA9| 7P¢S AlXok= d Ayt
4719 Ao= veyitt
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] (B)
S %00 g 100
> 800 | £ 600 | b 2
= 700 } c
= a 9 500 f ¢
S 600 | b be g )
£ 500 e d d S 400 | e
= f
g 400 + § 300 |
S 300 | =
2 S 200 |
S 200 b g
c L
£ ol £ 100
£
<C 0 L L L < 0
Con OWOG OWG CRM STL GLA Con OWOG OWG CRM STL GLA

Fig. 3. Amino-type nitrogen content (A) and ammonia—type nitrogen content (B) in ganjang fermented in different containers at
37 for 40 days. Control, meju; OWOG, onggi without glaze; OWG, onggr with glaze; CRM, ceramics; STL, stainless steel; GLA,
glass. “'Means with the different letters on the 40 day fermentation time are significantly different (p¢0.05) by Duncan’s multiple
range test.

34. 048 + & AIZstd(Velraj &, 2012) & 87100 vlsf 53],
37COlA 4097 2 871014 Tagt 739 vg=E AR, AN 5 ER] a3 nBEY 4GS XA

WSS A% d¥e Fig. 4°] YEgs 789 & + A2& HKYoo &, 2001).

o], A9 Hal= R 108FE §7EE 4T Aol& g, duk AlteE OWOGHY OWGE] 4$- 7.2-7.3

How, ¥a 40¥ F OWOGSF OWGE 8.2-8.25 log  log CFU/mLE HolA¥t th2 &7]9A+= 8.2-8.4 log

CFU/mLE Eo]Agk CRM, STL, GLAE 7.1-7.3 log CFU/mLE YEhe], &710A 7FgE Ead 39 dut

o Hx

CFU/mLE Hof fo#o= Aol HEiithFig. 4(4) Al f9HC8 Fack: 2& € 4 AAKFig.
(p€0.05). fritte] Afol= Fa 20958 87182 & 4(0) (p€0.05). FF] 5o mebae £5-8719 gyt
ol BoloH, ¥a 409 Fol= OWOG, OWGSE CRM, A7t Al-8719] o] o @58 gl & At
STL, GLA Aole]l 4% olg Hirh &3], OWOG2 4 Chung 3(2006)4 7180l §le 87104 S Ead
+ 5.98 log CFU/mLE, 4 871(4.1-5.5 log CFU/mL) A%, 2 A% Tl 29 gl 44 9T 714
of #s 10-100819] @2 ikt & AT + AR FH57F F7RITIL B A fARE 23S UEhy
(Fig. 4(B)). °ol& 3717t 7M1= vlAl 7182 &3 €8T  Sich E3 Han 5(2013)2 §71°14 AAE SaAE 4
o F717F FhEH, ARt 8T B0l fEldt 2d 0 9 Ta 2719 37]H0ld o] Tavt APEHUA &

0y (B) ©

g g gm

0 10 20 30 40 0 10 20 30 40

Fermentation time (days) Fermentation time (days) Fermentation time (days)

Fig. 4. Changes of the yeast and mold (A), lactic acid bacteria (B) and total bacteria (C) in ganjang fermented in different containers
at 37°C for 40 days. OWOG, onggi without glaze; OWG, onggr with glaze; CRM, ceramics; STL, stainless steel; GLA, glass. **Means
with the different letters on the 40 day fermentation time are significantly different (p¢0.05) by Duncan’s multiple range test.
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7)

webs] 7] o 87100 Hs) 1) HE Al dao] g
83 33o], BH, FAHF 59 A EC] & ST 5 A
= 28 9 d3 870 AL FRlstyeh. ojAL 1M
712 4 e 9 Bl b 54 &4 #IE Ko
2 fFAAA & ¢ & A0E A7 ol= 3719 1A
£ Hid 48, S5 v JAEL, A F 5
Alejo] 2] Wart AAsHA olFoj itk Axtet FAFSH
At(Jeong 5, 2011).

3.5. DPPH radical £ &2}

8715 g5t 409 &<t HaAXl 1Fd=2 DPPHE
olgat ch}g} a3t ApolE 4T A= Fig. 50 HERI
t} @g7t A oﬂ90ﬂ w2t 7H39] free radical A7%0] 2
E 87104 #H&ast 7H¢ A=27} Control(8& 052ho] 1]
o F9Ho s F7IeAtHp0.05). £3] &7]= Tart A
o] wet T Ao ‘ﬂl'é‘H free radical 2750 48) ol
Z7}5199 1, Auk8 7oA sl 7 ET) oF 1 58] oAt &=
2 AkSH A3 YERflon, OWOGZH OWGA] H]3] ¢

=7 Yebsdch SR, STLY free radical A4S 25%%
§ 60 -

2

3 st

8 a

g o >

2

2 30t ¢ d
©

H

© 20 -

Q

5 e

S 0l |j

I

o

o

S o

Con OWOG OWG  CRM STL GLA

Fig. 5. DPPH radical scavenging activity of ganjang extracts (2
mg/mL) fermented in different containers at 37°C for 40 days.
Control, meju, OWOG, onggr without glaze; OWG, onggr with
glaze; CRM, ceramics; STL, stainless steel; GLA, glass.
#*Means with the different letters on the bars are significantly
different (p<0.05) by Duncan’s multiple range test.
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Fo8o = ¥HFom(p{0.05), CRM, GLA 9A] 28%, 26%
2 STL H|=St free radical 2452 YEAT
a5 el 240 93 F 1,:_]-13114@0] ol = HA
ofu| At} Zro] Atste] ojst= thAFESS] Aol
S7FetaL, 7] R FAe EdE0] HE 2435k
ez AgkElo] el Gyt Zvleke Aoz LA 9
thBowey 5, 2003; Lee 5, 2009). TS wrarl 2 =9
postbiotics(&AHR)9] W2 Aoz A% 7|s48E T
7]-H£ Ao7 dHA YtHPeluzio &, 2021). 2= &
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Table 1. Antimutagenic effect of the methanol extracts from fermented ganjangs at 37°C for 40 day in different containers against

aflatoxin By (AFB+) in Salmonella typhimurium TA100

Specifications Concentration (mg/plate)

Revertants/plate

1.25 25
Spontaneous® 139+14" 139+14
Control (AFB;)” 1,10837° 1,10837°
oWelex 952457¢ (16)? 875+15% (20)
oweG? 983t33¢ (12) 831+27% (17)
CRM” 1,049£15° (6) 1,002¢43° (10)
STL® 1,0814%° (2) 1,023t16° (8)
GLAY 1,086+26° (2) 1,085421° (7)

1;Values are meantSD.

Z)The values in parentheses are the inhibition rates (%).
3

o &

OWOG, onggi without glaze.
OWG, onggr with glaze.
)CRM, ceramics.

9STL, stainless.

IGLA, glass.

S o

Spontaneous means the revertants naturally formed without AFB; and methanol extracts of ganjang.
'Control means the revertants induced by AFB; without methanol extracts of ganjang.

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

g AR G A aE S8 A, HEY st
71l wet vk QAo R A|E A AA Rt F
7tehe Ao L}E}"PE} %7 meju(control, con)9 *J
Bt 4097 TR 7ol =& FAIE AT AAleS
HAKTable 2). 10%9] &= LRHE7I(CRM, STL,
GLA)OIA Tast 739 ¢ 19-23%Y 8% dA&=
BHAAG, Z7loA Hadt 7HHOWO0G, OWG) 3%
37-45%= F AR =2 M EY A JAE&S H
o £3], OWOGY AL 45%=, OWGY 1.241, CRMY
1.94, STLY 2.34, GLAC H[sf 2.2H] &2 AA|Z %
A& 1,}1:,}144\:} T3 5% sZolAE OWOGY F
I g AAEE HolH, o &7]oA &
e 7+ ] HI3 1.2-2.4H] &2 A% JA&S UE
.ol F8717F 7HA= 7180l ot 7 ed SR
7]94 =24 A4 93 79 TRl
&0 50| FsfAH, ol QIsf 7t
isoflavone HiGA| Ad&EE0] BIEGA]

[e)
15730l ¥ X" Aoz AZHEHPark 5,

fijo

o o my & foi
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.
11|>
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1o
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Hu
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19

l=0

T8 o ofe] 24 F 8719 SRe EaE A
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S EaS o F Hadel +70], 8H, 4k
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17} &t 71014 dad o 9t 4747154
HA(Lee 5, 2020)3 HA|(Jeong
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Table 2. Anticancer effects of the methanol extracts from fermented ganjangs at 37°C for 40 days in different containers on

HCT-116 human colorectal cancer cells in MTT assay

Specifications Concentration (%)

ODss

5 10
owoG? 0.4240.01" (247 0.31£0.00° (45)
owG” 0.45£0.01" (19) 0.35:0.00" (37)
CRM® 0.490.01° (13) 0.4310.01° (23)
STLY 0.5540.02° (10) 0.46£0.01° (19)
GLA? 0.50£0.02¢ (11) 0.45:0.00" (20)
Control (mej)? 0.56+0.02° 0.5610.02°
0 day? 05140.01° (9) 0.48:0.01° (14)

Walues are meanSD.

YThe values in parentheses are the inhibition rates (%).
J0WOG, onggr without glaze.
YOWG, onggi with glaze.
9CRM, ceramics.

9STL, stainless.

'GLA, glass.

Control, meju.

90 day, fermentation O day.

=~

“9Means with the different letters in the same column are significantly different (p<0.05) by Duncan’s multiple range test.

34 B42 AvRE $70)4 ad 14 A pHot
HAE) ashT, AEE guksl] Z7leke 5 wa 71z
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