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Anticancer Effect of Doenjang in in vitro
Sulforhodamine B(SRB) Assay
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Dept. of Food Science and Nutrition, Pusan National University, Pusan 609-735, Korea

Abstract

Growth inhibitory effect of doenjang(Korean soypaste) methanol extracts in SRB assay using AGS
human gastric adenocarcinoma cell, Hep 3B human hepatocellular carcinoma cell and HT-29 human
colon cancer cell was studied. The treatment of doenjang methanol extracts(2mg/assay) to the AGS,
Hep 3B and HT-29 cancer cells inhibited the growth of the cancer cells by 55%, 60%, and 71%, respectively.
Doenjang methanol extracts exhibited the highest inhibitory effect among other soybean fermented
foods and original materials in the SRB assay. In addition, to separate active compounds of doenjang
methanol extracts, we fractionated the doenjang with hexane, methanol, dichloromethane, ethylacetate
and butanol. Growth inhibitory effect on the AGS, Hep 3B, HT-29 and MG-63 cancer cells was the
highest in the fractions of dichloromethane and ethylacetate among other solvent fractions of the
doenjang. These results showed that some compounds contained in the fractions of dichloromethane
and ethylacetate might play a role on the anticanceric effect of doenjang.
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3l gkmijol, opw) Ak @] 2 244 pHe| F7F, 3
W 22o] Hrt ol ol & 33, Al o] FUEHAH6-
8). ubd, fA-e 1 8lgr} Folug Fo2TEH
Eo]Al 4= 9l 2 E-9l trypsin inhibitor(9-11), iso-
flavone(12,13), phytic acid(14), saponin(15), lignan(16)
F 2235 AAAT7) ) 2 F gk 2 kS vt
A 74 o] 9lrh Lim 5(18)- in vitro Ames A ¥ A
2 S0S AFA N HA vgkg FEE52 o E F 3
B g EA Eof vls) FEA ] aaprt AA A )}
52 B walgdch AR otellut Bl HAE #A F
ol glslon] olz] 79 Wkl dis) shEadwe]
BAdo] Falx 19

A ot BAL 7 Askes o2 A E A
& 2R3l invitro 24 ¥ <l sulforhodamine
(SRB) assay”} 91t} SRB assay9] A4 o2& 7|2t
el 1,00070 o4kl gebAlE 7HA] 2 605721 1A
b Eofl g BE dolr e A4 FolonRw
7129 MTT assay®} XTT assayel »l& o §1 o
whEch w3 A $ob AARA |, 4 A H
Ao o wlzbsla £7F tlAbEol o oS WA o <t
23 end pointE AFs FoH20-23).

B Ao A& invitro 39+ A3 2 2 SRB assay
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HAHE ' Y=7:3), THA100% T4 4 F(US nu—
mber 1 soybean)2 &3 AE(F)W) 2 4E, A=
AHZ BEh L gAY s 2 e sk, vla
(light vellow miso, 21 4 1 2F=100: 60 : 45)+& HukA]
Akl 4] MarusengAHe] A& 7 8lod A # ol AH-8-815d
th f43 T4 3L Ee A7 Dol

NERRESS

Fussigde, ¥ 9 5/Y
st Zh7) ouj o] wivke-E 9 3 33 &l A
Al A1 %27] (Buchi 011 & 461, Switzerland)Z ©]-4-
tod =23 & dimethyl sulfoxide(DMSO)¢l = A

24, 7 94 via 2 A5 54 Axd
=z gl

Gl AHgatsieh
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2o % U 22

A A E 24 oA FAE FE37] A F
Jo] o} i v % ¥33igich B¢ $42 Ax
3 & 2 (4,080g) 2 e, A4k 2 33 FEE T
o] 2] AFALE(3,975g) 28] wl&h-g-= 95°Cell A B
U7 & Abg-ste] 33 £%(836g)3h%d tHmethanol
soluble fraction). 3114 AF 571§ |43t 55
g % t}A] dichloromethane(t] 22 2 H¥), ethylace-
tate(ol dolAl glo} E) @ butanol(F-8H-&) 2 33l
2] & A A3sl3 2z} dichloromethane fr.(104g), eth-
ylacetate fr.(27g), butanol fr.(91g) ¥ aqueous fr.
(614g)& A9t At FHEEL DMSOe 59
SRB assayell 9§ A A§& st

S

[+

—
2]

ALZ Alef g 71T

A ZuloF-2 93l Dulbeco’s modified Eagle’s me-
dium(DMEM), fetal calf serum(FCS), 0.05% trypsin—
0.02% EDTA 28] 3 100units/ml penicillin-strepto—-
mycing GIBCOAHUSA) ZH-E] F9lste] A&t
A 38 ok-2- CO- incubator(Sanyo, model MCO96, Ja-
pan)& AH8-3tsicl

AME Y AMZE HHRE
Ql A $)9+A] £(AGS human gastric adenocarcinoma
cell), @1 A AArekA| E(HT-29 human colon cancer cell),
Q1 A 7¥et A £(Hep 3B human hepatocellular carcinoma
cell) 28] 2 9 A 8&-4A| £(MG-63 human osteosar-
coma cel)E &= A EF (A Eofu)o 25 e &
ofutol i ofslid Al Aol AFE-3H9ith. AGS, Hep 3B,
HT-29, MG-63% 100units/ml2] penicillin-strepto-
mycin® 10%2] FCS7} &% DMEMS AR&-shod
37°C, 5% COz incubatorel| 4 vjekslgich, wieksl 22t
o] A = dF ol 2~33) refeedingst L 6~7L 3t
ol| phosphate buffered saline(PBS)Z. A3 & % 0.05%
trypsin-0.02% EDTAR #-3tg Al x5 #e]ste] A
g = AA " kA Fol oixE Y3 AR Z gHA|
¥/} F2% ks 22 A B4ste] 75mm’ cell culture
flaskell 10ml# UA 4= Bakslo] I8t Al 6~7Y
oioh A wjekatidA] Aol ALEstaich Ao w)akA
7}2}+8) passage numberS 7]23}9] 12 passage number
71103 014 w A2 HAEE A A d=
22e Ade] thA] wekate] Ayt
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Sulforhoddmine B(SRB) assay

A EZ 96 well plateol] welld 40,000 cells/m7}
% Z seedingdt 3 244 7k wl oF3F F 4| 7} plateo]]
FAEE AR $5% 100uE 71 F 37°C, 5% CO;
incubatorel| 4] ulj ekl it} ol u blankdll+ A &2} 10%
FCSE &g oAt Y el A2} A5 o
Alell DMSOE #7}stsd el vl of 48412k Fofl wix] &
A A8 F PBSE ¥ #S 3 50% trichloroacetic acid
(TCA)E A7lsted 4£°CollA] i3 vhA| '3}93‘4 A&
TCAE A3t FH,2 58 A F A2 Ax
A1Z] ¥ 0.4% SRB 100018 A 7}Fshed 30% Sk 444
Zoth th 1% acetic acid® 5 2 3 thA] A9
A 2224271 3 0.01M tris base® 150015 F713F ¥

510nmell A FF 25 Z2) 39 cH24).
EAEA
HET} 24 A gzye 4 AY AR E e AN-

T-%F & Duncan’s multiple range test& o] &
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Sulforhodamine B(SRB)+& ¥ 719 sulfonic group

< 7}Al gt 31 3 9] aminoxanthened] A < o 2 il
A Ao de] AHE-= ¢ X+ bromophenol blue2} naph~
thol yellows<} f-AF3}e}. &4 < o SRB+= trichloro-
acetic acid(TCA)Z A H AT o] Al gr] o}

v b Ab7) of AjFetE R Al Eo] Wl A4 FAle]
tH(24), B AFdM = GAEE AGS A ALAE
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o A “ﬂi"ﬂ g S ANE A Bkt A¥
4% B =l vehlll egkA Tt 2mg/assay e A
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g A& 235 Jehd Aol TR 70% FEHA
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Table 1. Inhibitory effect of methanol extracts(2mg/
assay) of doenjang, other soybean products and
soybean on the growth of AGS human gastric
adenocarcinoma cells in sulforhodamine B
(SRB) assay that determined after 2 days of
incubation at 37°C

Survival Inhibition

Samples ODs1o rate”(%) rate(%)

Control 0.99+0.02Y

Doenjang(SF) 0.45+0.01¢ 45 55
SF(Soybean+ flour)” 0.64+0.03° 65 35
Doenjang(S) 0.47+0.01¢ 47 53
S(Soybean)? 0.51+0.00° 52 48
Miso” 0.54+0,02° 55 45
Chongkukjang 051+0.01° 52 48

YSoybean : flour=7 : 3, ?Soybean(100%), *Light yellow miso
"Means with the different letters beside symbols are
significantly different at the 0.01 level of significance as
determined by Duncan’s multiple range test.
ODsjo of treated cells

5) - 0r)— «
Survival rate(%) ODs1o of control cells 100

vetyonz A sxc 949 A9t A E F4
£ o el AARASE AHE 7} U eHp <001,
¥k Hep 3B A A ZhtA| £} HT-29 1A AAGA
Fol A= AGS 1A YA 22 -?—E_E} =2 GAE
A gA 27 vebdigled 2 s <
2mg/assay A7} 22 60%, 71%2] # 6“ 2IHE )
bl dbg A& vl W e 2550 A9 2 AL
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7}% w¥& $% % 2mg/assay H7HA]oll = 22 33/0
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Q& 71 9l el p<0.01)(Table 2, 3). g3 Al &b
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Table 2. Inhibitory effect of methanol extracts(2mg/
assay) of doenjang, other soybean products
and soybean on the growth of Hep 3B human
hepatocellular carcinoma cells in sulforhod-
amine B(SRB) assay that determined after 2

RISPIE £ 243

Table 4. Inhibitory effect of the solvent fractionated
samples(2mg/assay) from defatted doenjang
on the growth of AGS human gastric adenocar—
cinoma cells in sulforhodamine B(SRB) assay
that determined after 2 days of incubation at

days of incubation at 37°C 37°C
Survival Inhibition i Survival  Inhibition
Samples ODs1o rate®™ (%) rate(%) Samples ODsio rate’(%) rate(%)
Control 0.42+0.01*" Control 0.41+0,02%
Doenjang(SF) 017+001° 40 60 Hexane ext.  022%003% 54 46
SF(Soybean+flour)” 028+000° 67 3 MeOH sol. fr. 0231012 56 a4
Doenjang(S) 0.19£0.01° 45 5 CHCl fr. 0415i0.01d\ 37 63
S(Soybean)” 0.20£001° 48 52 EtOAc fr. 017£0.01%* 41 59
Miso® 0.20+0.01° 48 52 BuOH fr. 0.24+0.03° 59 41
) ; \ 8
Chongkukjang 0194004 45 55 HO fr. 032%0.02 73 2t
Dgoyhean : flour=7 : 3, 2Soybean(100%), *Light yellow miso Ugurvival rate(%)= ODsyp of treated cells . 100

“Means with the different letters beside symbols are
significantly different at the 0.01 level of significance
as determined by Duncan’s multiple range test.

ODsio of treated cells %100

ODs1o of control cells

Ysurvival rate(%)=

Table 3. Inhibitory effect of methanol extracts(2mg/
assay) of doenjang, other soybean products and
soybean on the growth of HT-29 human colon
cancer cells in sulforhodamine B(SRB) assay
that determined after 2 days of incubation at

ODsyo of control cells

“Means with the different letters beside symbols are
significantly different at the 0.01 level of significance
as determined by Duncan’s multiple range test.

Table 5. Inhibitory effect of the solvent fractionated
samples(2mg/assay) from defatted doenjang
on the growth of Hep 3B human hepatocellular
carcinoma cells in sulforhodamine B(SRB) as-
say that determined after 2 days of incubation

37°C
Survival Inhibition
Samples ODs1o rate” (%) rate(%)

Control 0.55+0.01*

Doenjang(SF) 0.1610.00° 29 71
SF(Soybean +flour)” 0.31£0.04° 56 44
Doenjang(S) 0.1710.00° 31 69
$(Soybean)? 0.17+0.00° 31 69
Miso” 0.231£0.00° 42 58
Chongkukjang 0.23£0.02° 42 58

USoybean : flour=7 : 3, ?Soybean(100%), *Light vellow miso

YMeans with the different letters beside symbols are
significantly different at the 0.01 level of significance
as determined by Duncan’s multiple range test.

ODsip of treated cells %100

ODs1o of control cells

YSurvival rate(%)=

o]-g-sto] ®Abe it F&E 2 ¥ L5 SRB as-
sayel 93t 23 Exte 7 Ed Aolch A7FSE 2mg/
assay°l A A4S 4t F25 .3
7} 4696, 44%2) A &) 37} sld et _Q.UH 2
dolxl tlEnEus L35 o golAH ol E 13
& 77} 63%, 50%9] A EFHE vhehe] 4t
2o} oijwte £ E R e BAE sk A
Q) Hep 3B Q1 A 7}oHH| £ o] &-3lo] HAbe] 23 &
2] SRBel| -4‘5;_ ] &) EJ,} Abs] 3. A 31 Table 59
E$ 2mg/assay & Fo13 S

at 37°C
Survival Inhibition

Samples ODs10 rate’(%) rate(96)
Control 0.55+0.03"%
Hexane ext. 0.29+0.07™ 53 47
MeOH sol. fr. 0.25+0.14 15 55
CH:Cl, fr. 0.17+0.04° 31 69
EtOAc fr. 0.15+£0.04% 27 73
BuOH fr. 027%00%F 49 51
H:0 fr. 0.35+0.03 64 36
YSurvival rate(%)= ODsi of treated cells X100

ODsio of control cells
YMeans with the different letters beside symbols are
significantly different at the 0.01 level of significance
as determined by Duncan’s multiple range test.

o 56%2] A& EHE Jepdglon, RAE FoA
o dolAelo] & 8 B2 73% 7P -2 A AF
2y oot ade 23 Eo] 9%

A# AAE 7k o2 QA AAGAE] HT-
208 o]-g-3}e] A A &E 4 P32 E 2] SRB assay°ll
olgt As) 35 A EZ 2 7= Table 654 2o}, 50%
olAre] A& EIE el AL HA A4 FE2E(6]
%), W Ek-2 23 E(56%), U] F = 2ol 5t B3 E(65%) ¥

deolalelo] B B3 E(63%)0] %tk HT-29 A Eof of
AL BEEE g avst 2553 o ol
do]l& #3529 Az FA] Ad axrt 7k g
Table 7& a1 A F4-94 24 MG-63%& ©]4-3}] SRB
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Table 6. Inhlbltory effect of the solvent fractionated
samples(ng/assay) from defatted doenjang
on the growth of HT-29 human colon cancer
cells in sulforhodamine B(SRB) assay that de—
termmed after 2 days of incubation at 37°C

g -

Survival Inhibition

Samples ODsto rate’(%) rate(%)
Control 0.4310.03*?
Hexane ext. 0214007 49 51
MeOH sol. fr.  0.19%+0.14° 44 56
CHoCl: fr. 0.15+0.04° 35 65
EtOAc fr. 0.16+0.04 37 63
BuCH fr. 0.23%0.03° 53 47
HO fr. 0.25+0.03" 58 42
YSurvival rate(%)= ODsio of treated cells % 100

ODsio of control cells
“Means with the different letters beside symbols are
significantly different at the 0.01 level of significance
as determined by Duncan’s multiple range test.

Table 7. Inhibitory effect of the solvent fractionated
samples(2mg/assay) from defatted doenjang
on the growth of MG~-63 human osteosarcoma
cells in sulforhodamine B(SRB) assay that de—
termined after 2 days of incubation at 37°C

Survival Inhibition

Samples ODs1o rate”(%) rate(9%)
Control 0.41+0.02*
Hexane ext.  0.10%0.02¢ 24 76
MeOH sol. fr. 0.15+0.04 37 63
CH:Cly fr. 0.08+0.02° 20 80
EtOAc fr. 0.13+0.04° 32 68
BuOH fr. 0.2110.02™ 51 49
H20 fr. 0.27+0.04° 66 34
YSurvival rate(9%)= ODsio of treated cells X 100

ODs1o of control cells
"Means with the different letters beside symbols are
significantly different at the 0.01 level of significance
as determined by Duncan’s multiple range test.

assayell 2%k & 4 BEEE2 A
E94E AEg Aol 73:7]’%’-5 mg/assay‘ﬂl/ﬂ =z
S £HEL 63%] A AxE Byon FIF
£ oA tEEEMw 28 50] 80%E M =&
3 s 1y on odelAEol= 2359 %68
%2 A8 &9F el

ool Az e HAe vl vgt 13
o QA E FelA 53] QA T8 A2Q

A

o
-

o
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MG-63

o} FA1& 7bg A AAARHL o DolAlejo] E ¥
2 E-2 QA 7kt £l Hep 3Boll HEF 24 oA &
7} 74 gk A Ao fAe) B35 o4 T

<4

SRR £ E3 oA = E2°] SRB

assayel 18k A s £A7L 714 Z o A2 5 A
op} o] F RHE Lo F2 B S0 2AY AL
FAEHAA Y F BT 5 ol s B4E
AL ghA| o] EFol e Eolr o FAML A
glcba AbE el Alch

A2 27t AN 2AF AR5k e o

ALY

A9 M EA Foletn T 4 glom & Q7 sk
i 9 AT AT 3l Dol AT

=

AA A 715 & w5 gl AHE A A
s o glekar AR 93] A8/ 3 A& 27
3 B o S22 9% £3 El+= linoleic acid, lino-
lenic acid ¥ sitosterole] ZA &2 & 18] 7 o] do}A
Eﬂ°] E 23 o]+ genistein, genistin @ soyasaponin
ol 1 B EAZA JsAe] glort o)A HalA
+ silica gel ¥ thin layer chromatography & ©]-£-gt

e AAZ 275 A

A
F44
=

(=)
2

e of

b0 et E gdol R ] ¢sted in vitro SRB
assayell 2| A& A& o] &5} T FHA LA
AE 2 959 39 F/ 905 ddaas e 3
E3t9d et AGS 1Al 913 M £, Hep 3B 91 A 7HtA| 2
aelm HT-29 A AAGA EA HrbeS 2mg/
assay®] HA &g 552 77} 55%, 60% 18]l 1
71%2] SRB assay©l] 2] & A &) £33 Jehfo] o} =
i) ‘”33/51 2 A5 ve) St g4 Bt =
‘_74-4 S EAE FesEly) el FA4del o
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7k A E Hep 3B 54 A Anprt kel ofake]
AxzRe g4 & WEAE YAs 2o
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