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A Study of Cytotoxicity from Some Korean Edible Plants
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Abstract

Natural products derived from not only medicinal but edible plants have been used as sources of folk remedies and
other useful materia s, like as appetizers, health supplements and food additives. A short-term in vitro biomarker
assay was accompilshed to assess cytotoxic activity on the human tung and ovary adeno cancer cell lines based on
sulforhodamine B (SRB) method. As a result, the EtOAc soluble fractions from Trichosanthes kirilowii Max. and
Dioscorea japonica Thunb. showed potent cytotoxicity as a below 30% of growth ratio of cancer cell at a con-
centration of 40 1g/rn/ on lung and ovary adeno cancer cell lines, and lung cancer cell line, respectively. Cytotoxic
activity present in plant extracts appear to be promising candidates as functional foods among Korean wild edible

plants, and further studies are warranted.
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Korean wild edible plants (Root or whole parts)
' ‘ MeOH (ovemight, three times)
MeOH extracts
Petroleum ether/Diethyl ether
(1:1, vol/vol)H,0

|
Petroleum ether/Diethy! ether fracion Aqueous fraction
EtOAc

EtOAc fraction Aqueous fraction

Scheme 1. Solvent fractionation of MeOH extract from
Korean Edible Plants.
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Table 1. Growth inhibition rates of MeOH extracts against human cancer cell lines

Human cancer cell lines

Korean wild edible plants Part Yield (%)

Lung (A549) Ovary adeno (SK-OV-3)
Dioscorea japonica Thunb Root 0.014 + -
Commelina communis L. Whole parts 0.007 - -
Trichosanthes kirilowii Max Root 0.026 +++ +++
Polygonatum odoratum var. Plurifloum Ohwi Root 0.011 - +

Growth ratio (Y %) at a concentration of 40 pg/ml, +++; Y < 30%, ++; 30%<Y < 60%. +; 60%<Y < 90%, -; Y>90%.

Table 2. Growth inhibition rates of solvent soluble fractions against human cancer cell lines

. . Lung (A549) Ovary adeno (SK-OV-3)
Korean wild edible plants
Ether* EtOAc Ether* EtOAc
Dioscorea japonica Thunb ++ +++ + ++
Commelina communis L. + ++ + +
Trichosanthes kirilowii Max. + +4++ + F,
Polygonatum odoratum var. Plurifloum Ohwi + ++ ++

*Petroleum ether/Diethyl et er (1:1, vol/vol).

Growth ratio (Y%) at a concentration of 40 pg/ml, +++; Y < 30%, ++; 30%<Y < 60%, +; 60%<Y < 90%, -; Y>90%.

gz e A) A 15A A 2 3(1999) - 110 -



5% AFA A4NTe AETH AT 17

7184 28 FZ2EES A Fgh f IR ETe)
A woFt F, 12 FAAbE 71ed] S| e s
wIAslaL /e WY & sl SRB AR S o]
43l A E AAEE A3 A= Tables 1, 29}
72},

Table 1914 Bi= Hle} Zho] 3lsele] H2]e] MeOH
FEEo]| 40 pug/ml F=oNA A Y R AR
F Bl whs] AAEe] 30% °ldtE wi-S- 75k oAl
E ARAAE eI glow, shgElE]le] 75 EtOH
FZEo] Rl i) ZamAlelt Zia 2k A xe]
743k ket AL gl A9 vlzs] B o o
Alge] oA 54 PHNESF ALAA 2 ubHql S
A Tt olerg A5 4 et ool vls] Hnl
29 9] MeOH F2E-2 77} s|3ia} A
7ol A JAEo] 60% o FeE nvlmA e A%
HAE HeF glT, Wle] x| MeOH FE2E2
A G W FAAGH ET E o}FH RS
do717] eksket.

Table 2= 2} oA 2]-8-41E-52] petroleum ether/diethyl
cther ¥ EtOAc 7HA BIEES dA= U3 &
H N AREE Fo] YHEF RS 24T A9z
Table 191 Yl vlg} 7to] MeOH F&-EolA 44}
A ET) gt 735t AR g2 2= slsE)
22| %, EtOAc 714 FEER 9] I EF AR
£o] 30% °l3tE vehisle =3t #ele) 7§ MeOH
FZE i A S ET Hat AR}
7} Ve Al dgkeak(Table 1), ©l¢ke @] EtOAc 7}
44 B3E2 7 40pugmiel TY FeelM QA )
M ET 5] 30% ofste] AES HeiFrmeM 7
gt AAAAEAES el 9)et. ojeidt ke Axd
ASANEE FE2T o YA E E3) A3 e
FAEGFEESE)] H2 2T E FA o] & §r=
TAHLE FE3le ATH 29 A%, SHAR] o
= B4 S Ege k3] EE)EE Aol ollel, o
L tEAG 4 A9 40l R Ee)| AAAM BEH)
= a5, w3 F2E F B4 BYAYRY o] 7
Zre] ulEEel| ulet AJolat BEE BY % Q7]
FolEtn AZEct. el Aol EAlste SRS
AFsh= A F 5 s false-positive I false-
negative BH&-0] AHE T3] S 5HEg F
7} Lo B 4 ok oheo2 Fno] petroleum
ether/diethyl ether 7H-d FEE2 A dAPHEF
o dsidE A AAAANEANE Holx] goter, T
g g D/H8)9] EtOAc 7H8A HHEESE MeOH 22
oM FUF HAAZ QA HY 2 I EF)

- 111 -

A3t AFAAEA} god A 5 UdH

2 Ay A3 ssEle]d] EiOAc /M4 Su) B3E
of olA] gt gl FAAPM LT e At HESA
AHE JepiF3 e, el A 29 et
W A4AER ol AEAC 62 B4 &9 AR
o] £F2] PHET) gk MEZA 2ol Y=
TS SREAE 4 le 2 AT HER oL
AEE o83 7154 AFLEZAY sde] ZdEH
B 5 Qlg Ade) Azl e 29 u
el F573 o9 wolr alkaloid™, terpencid®, gly-
coside, amino acid®, peptide™ ¥ A< EE XA A
ot 232 9l2w ofulol| nitro 33HE, thiourea, B
AT A lipid” Fol & W& vehie guidez
A8 FAAESE AEE Ao ¥

o] AAINE B 3 A Ht A @A
M ET wligh st MEFAZEo] e Aoz Bl
9 s=ete] 9 ko] EOAc 49 784 BEEES
activity-guided fractionation Yol &3 BAEA 74
& FP8le] EA A PEF 3t NESHEAE
Ze 2 SRES e, 725 g F A8 4E
2A9 AR 2 2FE TR A3 AR 2
NEtEEA A 7184 AEeEAM FeAE Blst
AWt ASHLR AgEejof & Alog Y.

ve 9

ZAak(Dioscorea japonica Thunb.), SN 8] (Commelina
communis L) %%, V=€l (Trichosanthes  kirilowii
Max.) ¥ Z &l (Polygonatum odoratum var. Plurifloum
Ohwi) 22 MeOH 5% &3} petroleum ether/diethyl
ether 3 EtOAc 7184 o2 ES oA Hgt 9
DA Ze]] HE3le] SPNET AAEE skt
A3 23 sisEE 329 MeOH F3E°] A A
2GS ZT) s 2R kg AAAE B
slem 40 pg/mie] oA 30% o)sle] RS v}
ehisiet. 22 S RE o] digk AEEAL gl
ele]e] EtOAc 7144 B3 B st} Az
ol i3t AAAABo] 30% o)skE ¢ A e}
I glewm, FAnfe] BtOAc 7H8A] SuiERlEo] <A )
SR EFo) w3l 30% ol3}e] E2 AAAAE e
32 olwt. 2ytell Dow] &) EtOAc 7HA £3Eo)
QA FAGAEFN Al 30%04 60%] AAFE-E e}
W3z, TZd He]9 petroleum ether/diethyl ether ¥
EtOAc F-&8E-o] QA A EF s $Ud3t A
Eo LS HoFa gl

2228 3%] A 159 A 2 3(1999)



18 -

olde] AAE B3l TFAL PGB FE AE
A Fe 2R HF TES TS B
T ANE B ohizh oIF A7 A dT=EA ¥
o W dAARH ET et HEFA 2hEe] 7H 7}
3 webd sksEle g9l Aol EOAc 80 AlREE
< ol g3t BAo] ¥ £ XS ¥FlEE ¥
A2 Y A 4TS AT FEAEEAME Y
7FsA S BAFe

it

D28

1. Weinstein, 1.B., Borner, C.M., Krauss, R.S., O'Driscoll,
K., Choi, PM., Moritomi, M., Hoshima, S., Hsido, L.L.,
Tchou-Wong, K.M., Guadagno, S.N., Ueffing, M. and
Guillem, J.: Pleiotropi: effects of protein kinase C and
the concept of carcinogenesis as a progressive disorder
in signal transduction. In: Origins of Human cancer.
Cold Spring Harbor, NY, CSH Press(1991).

2. Lenhard, R.E.: Cancer statistics: A measure of progress.
CA Cancer J. Clin., 46: 3(1996).

3. BAA: AP BA JH1995).

4. Worthington-Roberts, 13.S. and Williams, S.R.: Nutrition
throughout the life cycle. Mosby(1996).

5. Committee on Diet and Health, Food and Nutrition
Board: Diet and health: implications for reducing
chronic disease risk, Washington, DC, National Aca-
demy Press(1989).

6. Council of Scientific Affairs, American Medical Asso-
ciation: Diet and Cancer: where do matters stand? Arch.
Intern. Med., 153: 50%6(1993).

7. Kennelly, EJ., Gerheiiser, C., Song, L.L., Graham,
J.G., Beecher, CW.W.,, Pezzuto, JM. and Kinghorn,
A.D.: Induction of Quinone Reductase by Withanolides
Isolated from Physalis philadelphica (Tomatillos). J
Agric. Food Chem., 4%: 3771(1997).

8. Howard, L.A., Jeffery, EH., Wallig, M.A. and Klein,
B.P: Retention of Pktytochemicals in Fresh and Pro-
cessed Broceoli. J. Food Sci., 62: 1098(1997).

9. Bal, D.G. and Foerser, S.B.: Dietary Strategies for

Cancer Prevention, Cancer, 72: 1005(1993).

Wattenberg, L.W.: Inhibition of carcinogenesis by minor

dietary constituents. Cancer Res., 52: 2085(1992).

11. Stavric, B.: Role of chemopreventers in human diet.

Clin. Biochem., 27: 319(1994).

Suffiness, M. and Douros, J.: Current status of the NCI

plant and animal product program. J. Nat. Prod., 45.

1(1982).

Robert, K.Y., Cheng, Z. and Cheng, C.C.: Screening

and evaluation of aniicancer agents. Meth. and Find

10.

12.

13.

2z 3t E A A 153 A 2 3(1999)

- 112-

14.

15.

16.
17.
18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.
30.

3L

32.

33.

Exptl. Clin. Pharmacol., 10: 67(1988).

Hartell, J.L.: Types of anticancer agents isolated from
plants. Cancer Treat. Rep., 60: 1031(1976).

Cragg, G.M., Newman, D.J. and Snader, K.N.: Natural
products in drug discovery and development. J. Nat.
Prod., 60: 52(1997).

AEA: T 3FRAY ok AbA. AlE32(1985).
39, AET Boll 2 Alokx. A 2EAH1990).
o A vl A EE}. FEAH(1985).

oFAJAl-8-Al B =7} 314 A3 AH(1969).

Bae, K.W, Seo, WJ., Kwon, TH., Baek, S.H., Lee,
S.W. and Jin,
alkaloids from Commelina communis. Arch. Pharm
Res., 15: 220(1992).

uheA): RFAE oPIA S AR ] Rl 9] Eah)
oA Zel wlAle ogaF, SedAtekm AR
(1993).

HreprlaterdT3]: gtore). elcizield 2 H(1988).
Hikino, H., Yoshizawa, M., Suzuki, Y., Oshima, Y. and
Konno, C.: Isolation and hypoglycemic activity of
tricosans A, B, C, D and E: glycans of Trichosanthes
kirilowii Roots. Planta Med., 55: 349(1989).

&2}, FAS slselel(Trichosanthes kirilowii Max.)
2230 T 2 A9 YRl mlAE Bt o
Ao At atm Al Hst=EA 2 51(1996).

Zheng, Y.T., Zhang, W.F, Ben, K.L. and Wang, J.H.: In
vitro immunotoxicity and cytotoxicity of trichosanthin
against human normal immunocytes and leukemia-
lymphoma cells. Immunopharmacol. Immunotoxicol.,
17: 69(1995).

Lim, S.J. and Kim, M.H.: Hypoglycemic effect of
Korean wild vegetables. Kor. J. Nutr, 25: 511(1992).
Skehan, P, Storeng, R., Scudiero, D., Monks, A,
McMahon, J., Vistica, D., Warren, I.T., Bokesch, H,,
Kenney, S. and Boyd, M.R.: New Colorimetric Cyto-
toxicity Assay for Anticancer-Drug Screening. J. Natl.
Cancer Inst., 82: 107(1990).

F 3, AEE), WA, A AR Y shEEA
o] A= 1 grabel vl gkl E kA, 24
142(1992).

$-44]: AaEserd 7. M T 2ERT(1996).
Telek, L., Martin, EW. and Ruverte, RM.: Bitter
compounds in tubers of Dioscorea bulhiferal L. J. Agr.
Food Chem., 22: 332(1974).

Martin, EW. and Ruberte, R.: Bitterness of Dioscorea
cauenensis. J. Agric. Food Chem., 23: 1218(1975).
Kitajima, J. and Tanaka, Y.: Studies on the constituents
Constituents of roots of
Trichosanthes kirilowii Maxim. var. japonicum Kitam.
Yakugaku Zasshi., 109: 250(1989).

Al gt 23t ARl A 7. R

K.D.: Anticarcinogenic [-carboline

of trichosanthes root. I



34,

35.

36.

TF IIFAL A 2] AEFY 47 19

BhAba 9 = (1994).

Okubo, K., Ljima, M., Kobayashi, Y., Uchida, T. and
Kudou, S.: Components responsible for the undesirable
taste of soybean seeds. Biosci. Biotech. and Biochem.,
56: 99(1992).

Hutt, TF and Herrington, M.E. The determination of
bitter principles in zucchinis. J. Sci.Food Agric., 36:
1107(1985).

Aol D <4 F Audde] Wl wet dF A
<o e 3 A =7(1990).

- 113 -

37.

38.

39.

B B &5t sfelol = B4 Mg el
A AL =(1992).

Stewart, R.A., Carricob CK., Webster, RL. and
Steinhardt, R.G.: Physicochemical stereospecificity in
taste perception of @-D-Mannose and B-D-Mannose.
Nature, 234: 220(1971).

Ney, KH.: Bitterness of
Anstrichmittel, 81: 467(1979).

lipids. Fette Seifen

(19999 2% 229 A4

g zeeE R A 159 A 2 3(1999)



