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Inhibitory Effects of Doen-jang (Korean Fermented Soybean
Paste) and Soybean Extracts on the Growth of KB Cells
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ABSTRACT

The present study was designed to investigate whether traditional Korean fermented soybean paste (doen-jang) and
soybean extracts have inhibitory effects on the growth of KB cell, an oral epithelioid cancer cell. When KB cell ATCC
CCL-17 was cultivated for 48 hours with the addition of 0.5% of the five types of doen-jang extract, the growth of KB
cell was inhibited by all types of extract, and ethyl acetate extract showed the highest inhibitory effect. In case of soy-
bean extract, all types of extract also showed KB cell inhibitory effects, however, generally less tran those of doen-jang
extract. When ethyl acetate extract of doen-jang was added in different concentrations and KB cell was cultivated for
24 hours and 48 hours, strong inhibitory effect began to appear from the concentration of 1.25 mg/mi. Although soybean
extract showed such a tendency, its effect was lower than that of doen-jang extract. These results indicate that doen-
jang extract has inhibitory effect against KB cell, and particularly ethyl acetate extract has the highest effect. The effect
of doen-jang extract might be possibly enhanced by the fermentation of soybeans. It is assumed that doen-jang extract
may be used to develop nontoxic medicines for preventing and treating oral diseases.

Keywords: Doen-jang extract, soybean extract, KB cell, inhibitory effect
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1. AEX=
1) Al 2 gl
Fetal bovine serum,

trypsin-EDTA,  penicillin-

streptomycin, rosewell park memorial institute(RPMI)
1640 medium % sheep blood 52 GibcoAHU.S.A.)
AEE AR, 3-[4,5- d1methy12thlazolyl]2 5-
diphenyl—2H—tetrazollum bromide(MTT), hemin, vitamin
K, 52 SigmarHU.S.A) AlES AHE-319.2 0 dimethyl
sulfoxide(DMSO)2 Difcorl(U.S.A.) Al&=L AFE-3}
SATh. Petroleum ether, ethyl acetate, chloroform
4 methanol 5 SFA%2 24 Junseirh(Japan) A
& ATt

2) 717

Aol ALEH 7]7]&  spectrophotometer(Perkin-
Elmer, US.A.), CO, incubator(Forma Scientific Co.,
US.A), deep freezer(Virtis, U.S.A), ELISA reader
US.A),
(Marienfeld, Germany) 2 cell counter(Asahi, Japan)
soltt.

3) AR

o] Aol AbgE Fe fElUEelA HlF A2go
2 7P Bl AnEe Ut 353 (Glycine max

(Molecular Devices Co., hemocytometer

f

o

U selected
4 washed
FSoybeans. soaked in water for 12 hours H

U drained for Thour
U autoctaved at 121°C for 50 minutes

Cooked soybeans

U cooled to 40°C
U crushed in_mortar

[ Paste of cooked soybeans J

U molded into a cubical shape
j Meju cakes(soybean cakes)(10x12x15 cm, 1,000 g)]]

U exposed to sunlight

Dried meju cakes

Y fermented for 3 months in a dark place at 20 £2°C
[Fermented meju cakeﬂ]

Fig. 1. Preparation and fermentation of meju cakes.

Fermented meju cakes ‘

4 washed
U soaked in a water and salt mixture(meju : salt: water = 1: 1: 4.
1§ addition of burnt charcoals(1/50 of the weight of meju cakes)

Meiju brine mixture in a pot

§ Kept at room temperature for 60 days

{Separation by filtering through sterilized cloths T{

’ 4
[ The liquid part ]

[ The solid part_|

U poiled for 30 minutes { crushed by hand

4 poured inlo a clay pot 4 addition of smalf amount of ground meju
Say sauce “ { Saybean paste \

Fig. 2. Preparation of soybean paste.
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Ly AHsigich. 838 aF8FNuael d3a57
Fol Az VAR 2 e AE 04 2 E
4 AzFA00) wel Azsled(Fig. 13 Fig. 2) 671

Q7 SHAA AREaig
4 AEF 2D R
7 Y 3 2nEol AT 24 IS 2

slate] AMEE AT QA FARATIIEL KB
cell ATCC CCIL.-17(Korean Cell Line Bank 10017)
oo, IFAEFLYO ZRE B4 wol A uj
FatAA AMgE . A Ee w2 RPMI 1640
medium®] NaHCO& &S & SH/(1)od ¥
12217k ainksto] k78] %<1 % NaOH$F HCHE: ©l
&3} pH7} 727} SRS ZAsul £vd 24
& AN AAZFXE o83 022um LE
(Millipore, US.A)E o#3tZ 10% fetal bovine
serum3}  penicillin(100 units/ml) % streptomycin(100
units/mg)E A7FsE 3 CO, Wg7] miksle] 4°Col| B
el AT

2. A|29| =X

1) B8 F2E A

HAAE 20%(wiv)E 55 SalAfoldH =, ol dolE
o|E, EEEXE, WEkE 2 E)ol st FEEIA
o &AL 045 pm DEMillipore, US.A)E o3}
& & 35°Col M A%t wES FAAXIIR 4 A

sk
z5le] MRl Z2EE, ogoliHo|ESEE Za
=

2 Azg 32 BHsle] 20%(wmE 55 LAl
e Z, odelMgolE, FREXE Hghe @ &)
oJsle] FESHITE FEAE 045 um FE(Millipore,
US.A)E oZgk 3 35°CollM 7 w53l s d74x
712 57 7Fsl] H{odE2FEE, oddolAElolE
F2E, FESNESFEE, HEREE ¥ ESEE
$ zpz} A9it) o] FHEES DMSO 34sled A

ol AHg-3iaitt.

3. 28 A B £EE0 KBMZE 34 NS SXUHY

Ao AM2¥l KB AEZ2] ujoke RPMI 1640
mediume AFS-3FEEE. 719 penicillin(100 units/m/)
} streptomycin(100 units/mlyE A7 Fel, CO, ¥
71(37°C, 95% humidity, 5% CO,NA HjalgiT),

o] AdoM= MES Ao} 4 g NEH

Preparation of cells (KB cells)

d
Seeding in 24 well plate (2 x 10° cells/well)
l
Incubation at 5% CO» , 37C incubator for 24 hrs
!
Treating with samples
l
Incubation at 5% CO, , 37°C incubator for 24 hrs or 48 hrs
|
Addition MTT solution (final conc. 50 pg/mé)
{
Incubation at 5% CO, , 37°C incubator for 4 hrs
!
Addition DMSO, and shanking the plate for 10-20 mins
l

Measuring absorbance at 540 nm

Fig. 3. Flow chart of MTT assay.

5-diphenyl-2H-tetrazolium bromide(MTT) 8 &

AY1e o) 851 thFig. 3). 48 sl 13 %
& MEZ 025% trypsin-EDTA £A 02 2gjsle] B

Zrgl AAEE 1,500 rpmol A SEZF falET)sie] A
L T o2 A% BRag e 3
HLAAZ|E o]&5le] 2X10° cellsiwell AEF7}
Al st B F ksl oeg wigels wdks)
S 7F gl 9 % F FEES DMSOR =9 3
ABE 002 mgmeld HIFE 500 mg/mi7H] 3
Asted 228k 3, CO, WiY7olA] 24X3F 2 4841 7F
viFsisich. MTT €9 #F F=7F 50 pg/mie] =
Al A2 T 4N ERF CO, vkl HoksE &
MTT &84-& A7SL blue formazan 23L& Ea)A)7
7] #18f DMSOE | mid H Fsit). Plae® 244
Al 10-20% A% &S0 I T AEEY) AxF
ELISA readerdll €13t S34 540 nmollA] &%
(0.D)E =3, gEZeze of Agnj A&7
E0J9A] & RPMI 1640 B4 S ALg-319ITH =
A Avfe oz dist W Alksie] v
Akt

ol

B ol
N

—

i

H1

-

LAY

4. Xt2e| M| W SAXMZ Y
Ao £ FAAE SPSS 1008 A48k o
AE-AHE M (one-way analysis of variance, ANOVA)

2 Duncan's multiple range test® Z} A&7 zjo]
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KB Ao 48717 24%0}04 MTT AZ24we o8
L #xz 7 st 54 AwE F49 ¥k Fig 49 2tk
g FE582 OHE‘OWIE%]O]E F25(89.8%) > W&
L B8 9 8 £&E8< 58 SEEE(87.0%) > FRELESFEE(85.5%) > 415olH
g 2 FE 55 SiEFOlEZ, odoAHo|E, EFEE(664%) > ”ZZ”(6 4%) 2202 KB A% &
FREIE e 3 5 28 44 4 3589 *—.% ojAlske AoR vehsith £ #ge] HfH=
482 Table 132} g}, F=E, doMHC EFSE, ZREZEFEE E 1
GEFEE 7S di2el viske] w9 el o
2. & Y F FE20| KB M=E B4 K53 AE BATHp<0.01).
D EFH T FEEY 8 KB AE 4 9A T FEES WEEFEE(77.5%) > Aol EH o E
a3 %%5( 32%)>2 R EXEFTEEQRLO%) >ETEE
24 9 Foeriy A" AfduEFEs, JddE %) > AN 232 E(12.0%) £22 KB M E
’—341:2: Alehke 2o8 et & Fel AfdE=
Table 1. Extraction yields of doen-jang and soybeans with ZF2E o EHolMEPP|EFEE, %Liizr—’é%’ | gk
different solvents Sx2T 9 ERZE Hyl3o ni g Z H]5)]
Extract Extraction yields (%) o3 £-9)3 A= ioit}(pd) 01).
ac
Hr Doen-jang Soybeans ole} 7ho] ElAe] 5% & ==E 25 KB %Y
Petroleum ether extract 1.7 9.2 ZA18 AA BN, 1 & dEolHH0|E FEEEo)
Ethyl acetate extract 10.7 10.3 HE 24 dAFA7F 71 =7 vehdul 2 235
Chloroform extract 5.1 12.7 9,] 73—?‘01]5- o__ﬂlz\] TE L) zzmo] KB xﬂ}_ _f.);]
Methanol extract 15.7 12.7 AA E3E JERNY T8 o] 4% S8 &
Water extract 273 294 28 9% FEER: Ao Yo ave B
100 ]
. @ doen—jang extract Osoybean extract 93 62 |
8797 |
90 £ i
7853
80
. s
g 60 5E;.;50
§ 50
2
3 4 -
© 3364
z
8 % 2;.;8
= . ke o
1024 ]
) B
o Lo
PE EA CF MT w

Extract

Fig. 4. Inhibitory effects of doen-jang and soybean extracts (0.5%) on the growth of KB cells. Values represent the mean = S.E of
three trials. ** significant at 1% level. PE: petroleum cther extract, EA: ethyl acetate extract, CF:: chloroform extract, MT:

methanol extract, W: water extract.
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A

Cell Viablity (% of controt)

—e— doen-jang exract —e— scybean extract

10863

wx

11020
T i "\

0.00 0.02 0.08

0.31 1.25 5.00

Concentration {(mg/mi)

Fig. 5. Inhibitory effects of ethyl acetate extracts of doen-jang and soybeans on the growth of KB cells in different concentrations (24

hours). Values represent the mean £S.E of three trials. **significant at 1% level.
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120 -

Cell Viability(% of control )

10000 . © 10097 4
9926 N ’

0.00 0.02 0.08

0.31 1.25 5.00

Concentration (mg/m)

Fig. 6. Inhibitory effects of ethyl acetate extracts of doen-jang and soybeans on the growth of KB cells in different concentrations (48
hours). Values represent the mean=S.E of three trials. **significant at 1% level.

H(0.00 mg/ml, 0.02 mgm/, 0.08 mg/mi, 031 mg/
ml, 1.25 mg/m/ 2 500 mg/m)Z, L3 A)7HE (24
AR 48A7hE AR F AR 2 AR E &
Ao 2 A7 Fig 5 @ Fig. 63 7t} =3k
A% 255} B 252 MS] A5 39 of
golAE|o| ESE 5 tEiAE TYs =58 9 A
7z KB A Asle] 34 AEAE B
%

2% oldoprelo] EFEE2 24417 3 4807 1
FollA] 125 mgmPllAFE Zst KB AlZ Z2) oz

iﬂ"‘g VRS th o] ‘ﬂ]@}‘ﬂ o5 Fef st Zpo
2 eItk (p<0.01). B o]2ld A ER= FrE -9

t@._i vieltcl & Oﬂﬁ‘OWEﬂOl FEHES RA7F
Aol FEEE YA AFE HolA] Hot FAR
Mz ol dMEI7E vie- oA, vieh 2447 |
48217} RElA 500 mg/miold KB AT 2] A
38 Holom ylzetel] Hgte] v f-ofg Xjols
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ot mEbA] A S Al 2Eshe ARl Eelst

tige] ol et A=gle A7t Basiit &, @
T FEEE AR AL S8 o18E U
ZoI, o8 fEiME z
oAl Aefakz gl FRlol

A AA HFH oM 9dE AHES fE At
dasitia Azd

Iv. &8 =

o] ATE BF 9 F FEEY A G
xo] 2 A HEY B2 FYHn. "
g T 5% FEEGRAHESESE, Aot
C|EFEE, FREXESFESE, UHEFEE Y E5
EFE)g IAEl] PAIEUAER] KB M2 tHo}
o MTT Aol 28 AX 52 dAHEE =
At €Y 2 T FEEE 05% dristed KB Al
2o F2g BAS A3, @Y FEES EF KB A
29 g dAsiEeH, 1 7 ogolAHo|ESE
5o GA7t 7P =) Vet F F2E2EY 739
T i RE EZEo] KB AE F2] JAE ey
Fo, E FEEL AL 45 FEEL Y FEE
EUH‘:— Amtdloz o g32 Rtk @3 2 F o
ol g0 EFEES 2 3v)ste] KB AlEE
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