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Inhibitory Effects of Fungal Metabolites Isolated from
Foodstuffs on the Growth of Human Cancer Cell Lines
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Abstract Inhibitory effects of fungal metabolites isolated from foodstuffs on growth of human cancer cell lines were
evaluated. Isolated strains were divided into four classes based on color (aerial, reverse), shape, and growth speed. Fungal
metabolites extracted with ethyl acetate were investigated for their growth inhibition on six kinds of human cancer cells
by MTT assay. Ethyl acetate extract showed high growth inhibition against all cancer cells tested, with D4 exhibiting the
strongest growth inhibition effects against Kato I, AGS, Hepalclc7, and MDA-MB-231 cancer cells. These results
suggest ethyl acetate extract from fungal metabolites as effective natural cancer therapeutic material.
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Table 1. List of food samples for the isolation of fungi

Table 2. Characteristics of cell lines

English name No. Cell Tumor site Medium
Soybean paste 20 Kato II Human gastric carcinoma RPMI 1640
Fermented soybeans 15 AGS Human gastric carcinoma RPMI 1640
Yeast 8 SNU-668 Human gastric carcinoma RPMI 1640
Apple 7 HepG2 Human hepatocellular carcinoma  MEM
Chinese cabbage 6 Hepalclc? Murine hepatoma o-MEM
Pepper 4 MDA-MB-231 Human breast cancer RPMI 1640
Soybean 3
Malt 2 Table 3. Culture characteristics of Aspergillus sp. used
Mold 7 Group  Aerial color Reverse color Shape Growth speed
72 A Green Ivory downy creeping Slow
B  Greenish Yellow  Yellow  downy creeping Slow
F W ORI, YT FAG T A AT Fy@ L opee phe enRe e
e e oy _ -0 D Black Black downy creeping Slow
e w¥elE st 2eja Adel Bas]] AFda
of fofsle HFolE Al ARsidlen 2 FH= Table 134

o] °F 50 mg/l. A7}E rose-bengal agar(Difco, USA) ¥IA| & AL
stem, w3l g wel H BES A= potatoes
dextrose agar(Difco, USA) HIA| & ARE3IITh. L WO E = Al
B 1o B9 10mLE ¥ & tube mixer® WHISK 200 pl
£ 33 rose bengal agar plated] =% & F 30°C incubatorol 4]
3~5d7F widst e vl FelE e F BE &) 53
RES Q3] A A B agst 22 455 FHEsk
2226°Coll X 747k BlF T 2000 BEtEA Fae] wa A
£33t

22|79 Hiet

Fag 23olE widsl] $18i4= SLS(synthetic low salts)
AE AM-EIST) SLSHIAIS 119 SRl Ho|3 pHE 458
225 e 250mL A7 S aA0) somLy BEFEE 3 g
st Bl 1WMFo) 8-S HESIEL 159U shaking incubator

(30°C, 150 rpm)ellA] vl ksl

=HEO| CiARES] &

HAA Fgolrt Ak ke gt 84S HES] ¢
A Ekd 10 mLe SR (Waterman No. 1, England)& 33}
BF9AIL, T ethyl acetate® H7heh The- 244]7F F2F shaking
incubator(30°C, 250 rppm)oll Al $=23}32, ethyl acetate 52 FZ35}
o] AFFr|zg AZAA 20°Cl BastE] oo uat A&
2] methanolell =& £ Fo] M EFo it AFoA HE
S T Y% APAEE AFEEIY. oW o3E #A] =
gk wjefall s e OB FEale] Al ARSI

AME HHQSF

B A AHE A fEfe) GHEFE Table 29 2t o]
E MEEL Zb29 niR]ddl 10% FBS(fetal bovine serum)} 1%
antibiotics(penicillin/streptomycin)& &7Fsted 5% CO,7} &A=
37°C BieF710A 2-390) gk A A wiefste] APl ARg-et
At

#

Fig. 1. Photographs of Aspergillus sp. isolated from various foods
and environmental samples.
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MTT assay(15)2 ZABIT WA ZF AZFE 1x10° cell/mL
o] HA g F 96 well plateol] 100 pLiweltd ¥ AEE 10 pg/
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th 2 3 MTT AR50 mg/mlye 10 pliwell o 447 o
ujeFsk & 1,000 rpmell A 1087 FAlEE sl Adeds AAg
&, DMSOZ 100 uL/well® 2 7}5te] 4ols ¥ micro plate
reader® 550 nmoll A FHEE 2A ) olu Uiz AXSE
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RTA S
Cytotoxicity (%)= 2277 %100
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& Fgasted d, $He A AN, AT &5 5ol V€0 4%
oz thr] BEFSITHTable 3, Fig. 1). 22]¥ F3ol9 A
/FRAYE green(ivory), greenish yellow(yellow), white(white), black
(black) 52| 47}X Moz EIHOM, 2 5 greenish yellow(yel-
low)E 7t B groupe] 7FE B 75 YT HAFHL
2 FAA /AR R HAEA e A e 7 F AN
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A 79 Az AL &8 A T 4 ASvh 2IdE F%
ole] #¥-& Table 49k 2w, FA= TN 35502 71
ro #9052 e
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=H0| tigkl FES| £F

F3go] vl ethyl acetate® FHOE HUlel] & & 4
7 Table 54 EE vie} o] &89 $&2 H4A 3ugml
oA 56 pg/ml 7HA] JETE 7 group F24d2 UERA] &
rom zhztel groupE R FEEY ol thE Aoz et
=go] #A ethyl aceiate FEES] 79 3 10 pg/mLoAA 72
pugmLZ ) AUt A FE2E =3 22l groupe] R4
< Bl =4 st
M B4 oM Fat

ek Al ZF2l AGS, KATO III, SNU 668, 7+t Al 59l
HepG2, Hepalcle?, -t Al EF9] MDA-MB-231-& o] 8-}
Fgo| Al A A BHAE MIT assay= A E A3}
1729 53 e F3o] dAbEo] AEHNUI Fig 2-79F 1+
th MTT assays Aolsle A7) n]EZsgole] gL is s
o] g3l FMel MITE M7= w¥F ol ol 373
o] 7Hset AAQ] formazan Aol A=Y ol FUA A

Table 4. List of food samples for the isolation of fungi

Holu} ¢ 712 Aol gl ARgEE ittt WA HEAR
ol EAl ol TEolE &F EEF v o]F ¥¥olE SLS
Hl=] o]l 7Y(30°C, 250 rpm)7t wjksle] widdlst #AE FUAL
o]2 T}A] ethyl acetate 224 hr, 30°C, 250 rpm)dte] Q& F&
B2 QAT Z4 A dd AMEsh

Qe 23] KATO III, AGS, SNU 668 theh &go] s
of w FZgo] A ethyl acetate (1 mgmL)YE2] A Zo|
et 34 oA E3= Fig 249 2t 352 SIAETol o
sl BE 2 oA axrt Qe ZeE el Hiew, 2 F
AGSel g Z299A a3yt 7 Hold Ae' SRIFIT
7} group B EFHE I A3} D growpe] FL FHYAE
Ehlilon 2 D4 wjgE FFE(1 mgml)el 84, 73, 36%
o] ZA9AE FAFZE(1 mgmL)el 91, 98, 30% F2A|
EFHE A ¢ UL

TR 9] HepG2§}, mouse S& 7r¢hHE <2l Hepalclc7ol
ek el Z4] AR ATE Fig 563 2tk F AZFNN F
2 A ol & £ Yo, 2 & Hepalele7d] A$E 1
a7 g ¢ @ Aoz FAATh D growpd] EFHF =
& Ao veElgon Do Aeg tiFEe] D groups 95% ©I
Are] =4 JAE BT HepGoll theh F29A d3h= 7z
group ¥ = A e RS 25-60% F=] AlE
el & 4 Uk

SEFOR £3¢] MDA-MB-2310l] W3t GAE S oA 25t
= Fig. 73 20k 1 mg/mL s50lA F2)94 &7} 20-99%=
Ueht 228 AQS gielx S oAz E H3lew,
2 Z D goupd] FHFA A7) B2 Aoz SARIEHIT

ol FHo| AR M EF| AFAAE %t B
19 A A3E JERSITE Sakaguchi(16) S Ascochyta

Isolated fungi Source Isolated fungi Source Isolated fungi Source

a-1 Apple b-10 Soybean paste b-34 Apple

a-2 Yeast b-11 Fermented soybeans b-35 Chinese cabbage
a-3 A. flavus b-12 Fermented soybeans b-36 Fermented soybeans
a4 Chinese cabbage b-13 Pepper b-37 Soybean

a-5 Yeast b-14 Apple b-38 Fermented soybeans
a-6 Yeast b-15 Pepper b-44 Malt

a-7 Fermented soybeans b-16 Mait c-16 Apple

a-8 Fermented soybeans b-17 Fermented soybeans c-17 Yeast

a9 Fermented soybeans b-18 Apple c-18 Chinese cabbage
a-10 Soybean paste b-19 Pepper c-21 Soybean paste
a-11 A. flavus b-20 Chinese cabbage c-22 Yeast

a-12 A. oryzae b-21 Soybean paste c-23 Soybean paste
a-13 A. oryzae b-22 Soybean c-24 Soybean paste
a-14 A. sojae b-23 Soybean c-25 A. terrveus
a-24 Fermented soybeans b-24 Apple c-26 A. flavus

b-1 Yeast b-25 Chinese cabbage d-1 Soybean paste
b-2 Fermented soybeans b-26 Pepper d-2 Soybean paste
b-3 Fermented soybeans b-27 Yeast d-3 Soybean paste
b-4 Soybean paste b-28 Soybean paste da-4 Soybean paste
b-5 Fermented soybeans b-29 Apple d-5 Soybean paste
b-6 Fermented soybeans b-30 Yeast d-6 Soybean paste
b-7 Fermented soybeans b-31 Soybean paste d-7 Soybean paste
b-8 Chinese cabbage b-32 Soybean paste d-8 Soybean paste
b-9 Soybean paste b-33 Fermented soybeans d-9 Soybean paste
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Table S. Recovery yields of ethyl acetate extract from cultured medium

Isolated fungi hg/mL Isolated fungi Hg/mt Isolated fungi hg/ml

medium mycellium medium mycellium medium mycellium
a-1 27 34 b-10 8 31 b-34 17 35
a2 18 12 b-11 33 45 b-35 27 29
a-3 21 81 b-12 18 37 b-36 17 14
a4 2 23 b-13 9 33 b-37 39 39
a-5 21 45 b-14 22 9 b-38 12 19
a-6 20 61 b-15 13 32 b-44 1 44
a-7 10 16 b-16 22 84 c-16 39 14
a-8 5 19 b-17 2 16 c-17 28 53
a-9 14 10 b-18 15 35 c-18 36 29
a-10 17 27 b-19 11 26 c-21 9 18
a-11 17 47 b-20 42 16 c-22 22 29
a-12 15 38 b-21 25 37 c-23 11 35
a-13 5 23 b-22 19 21 c-24 56 34
a-14 3 46 b-23 29 22 c-25 41 72
a-24 12 62 b-24 6 9 c-26 7 39
b-1 32 72 b-26 10 20 d-1 22 30
b-2 14 26 b-25 15 36 d-2 19 46
b-3 20 75 b-27 4 39 d-3 4 24
b-4 11 21 b-28 12 21 d-4 16 26
b-5 16 38 b-29 15 34 d-5 29 29
b-6 7 32 b-30 10 17 d-6 20 45
b-7 5 11 b-31 8 19 d-7 12 52
b-8 8 19 b-32 1 13 d-8 17 14
b-9 18 31 b-33 10 32 d-9 22 46
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Fig. 2. Cytotoxic effect of fungal culture media and their ethyl acetate extracts (1 mg/mL) against KATO 1ll cell.
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Fig. 3. Cytotoxic effect of fungal culture media and their ethyl acetate extracts (1 mg/mL) against AGS cell.
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Fig. 4. Cytotoxic effect of fungal culture media and their ethyl acetate extracts (1 mg/mL) against SNU 668 cell.
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Fig. 5. Cytotoxic effect of fungal culture media and their ethyl acetate extracts (1 mg/mL) against Hepalclc7 cell.
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Fig. 6. Cytotoxic effect of fungal culture media and their ethyl acetate extracts (1 mg/mL) against HepG 2 cell.
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Fig. 7. Cytotoxic effect of fungal culture media and their ethyl acetate extracts (1 mg/mL) against MDA-MB-231 cell.
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