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Thc Sorghum Functional Foods Utilization to Prevent
Cancer in Foods Diversification Efforts
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I)e|rr1i!. 1 of (lhcnris(rt. Slr1l LJ,rircrsil) ol (nirtr(rh)

ABSTRACT. Sorgh!m s polentia so!rce or anloxCafts because t contains Fhyto.liemca comp.rents su.rr as

lavonoids pherols hydroqu noie stero s afd tannins Phenolic antioxidanls and flavonods i. sor!h!m as scav€nger

to lree radicals polcnially nhbil .ancer cc prolileraton This research.ms to stldv lhe activty of cxlr.cts ol

hexaie elhy acel.le and ethano exiracls or sorghunr oi lhe lnh bilon or Pro feralon of severa

A three exlracls ofsorghum were evaualed on the cylolot. Aftena salin. Lea.h vnrplio.yles llrq can.er.els
(4549),c.lon.an.ercels(HCT116).ervca cancer celLs lHea) and lymphoma ca!.er ce s (Raj ) The results

srrowe.l sorgh!m cxtmcl cari nlrlbt pro ler.u". "r "".,,"r.Plrc rha..n..ntr.ftin orerrr,.l in nhibll ng ..rcel.e
vare.l an{i !,en.ra y lhe hsher lhe concenlraton the hgher ihe nh bitory act v lv of extracls or can.er cel s

SorqhdniexlractinhbtsproferationoiA549c.rcercelsd 24%,HCTr16d 22%.Head 25%,andRaj can.er
ce s d 8l]%. Sorqhum exlra.t has lhe hlrhesl inh btory acliv ty on Rajicc s nh btion orcancer cels Raj (30 03"/,1

were shown by ethanol extacts ol sor!hrm (2600ig/ml)

Key words:sorlthum exlracts .drcer ce lin.s. ymphocyte A549,HCT116 Hea.Raj

Infroduction

lhc rcl.lionsbar befile.t lnods rnd hcalrlr nnt hr!.
dicn bccn rcscurchcd rnd it hls bc.n prNcn crn sti.Nlalc
rh. funclio.al llod prodLrcts lhal po{li\cly alfecr hcxlth.

Sorghum i!rulc li.llclbedcaclopcd ln Goronialo b.clrsc
ir .!n srow up in dry rica !nd conlains conrtl.\
cx nlrydnr.s and laod fibcN \i'hich polcrtjrlly prc!.tt
carccr l'hyr)clrcr)ric.rl coinponcnts nr sot!hrnr e\rmct
consisl oJ lhlolloid. plrenol hy.fioqunrooc, sterols rnd
Ian.ins lhosc clrcluical comfon.nLs h:\e diil_crcnt
solubilitl bNscd orr solvent pohrily lc\cl and are morc

cofc.nlrrtcd 1o crlllrceilic xrd .th.nol cxract Thetotrl
corccntrlLi(m o l plcnol in erlryllccLrlc. clhanol ' hexrtc
(ljxlifri 20l2 ). Thc higher t)hcnol conccn! atror in sorghunl

thehighcr ilsci^s liee riidicxls l hc pr cscr)ce ol nxflr xl

a.tioxid!nl pr.\clllsoxidirir.damdgr uncldiscases$hich
!vr.p thc licc rudicals rcictlois in (lD]rc./d/.100-l)

arll(uhure hrs heen rhc imforlarl lool ir nrlcculrr
rnd ccllutrr brcloglcrl rcscrrch: ir {cll rrodel syslcm lo

fh)sr)los) a d biocberni.Nl cells tlsexrchr rhc cffccl ol'
food cornfonefts to$,.rcl ccll. uriScncsis aDd

crrcinogcrcsis. ( ell linc is oltcr used if crnccr rcscrrch
by coDsid.raliof fst.ho chcnricxl cin be controlllrltnd
c.llfh) siol:,glc!1 condil io. car bc conshntly n i tiDcd.
(lcll! drreclly xc.css nrdLcrixl or lesled n ttcN. $ Lhrl lhe

nccds o1 rxsied sxrrflc .rc rchli!ely sttill L ymphocylc

cclllnre isoiien nsc.lds N nrodello kno\'lh..lliclol lbod
ntrcrir ls rowxd human irnuu esystenr l-fmphocylec.ll
cul(urc is lrot quitc dillcrcnl \ilh other ccll lm. cullurc

sysLcms. L-vrrph.icvte ccll do.s Dol strck on thc ghss 0I

fllsLic nnliccs xs in mono llycr ccll cultuc (Fmshml

So that. ccllctrlturc lclling by i, rlru is imp.,l rrh
bc c.,nducted to kno\r Lhc sorghullr cxt|rcr totcncy tdurd
lynrf hocyle c.lls rn.1 c.D(cl cclls.

N{atcrials and Methods

Ka$'all viricty Rnghum rr. grilr.d lionr farD.ri 11

Knlul Mouf hin ArcN l-ungcrnccrccllsA5.1') (Al Ca C( l.

I t5) thc collections o1|K1l IPB Trssirc ( ulnn.l-rbortlll
alcllir cl fcer cc lls I lcl-d (,\TalC t Ct -l). l,vmfhom! crnc

cclls(Raii){A1(( ( (L 86). alld colon cofcc ccilsll(l:
116 (,\Tllcl (( 1.2.11) llom Stcrr Ccll (lrnc.r In\tiltLli

Cytotoxic leslirg torl 
^r.ls 

,1rtentit SalinuL
Larva by using Brize Sltrimp Lethulii- Tesl

N{cthod (i\le]cr (,/ d/. l9li2)

Bri . ShriiLt L.thdlttr7i\/(BSlll) is r loricrlt tesl g

\oAn. L1 Sdlitkt L lar\l. This tcst is donc in lc\,rne

'\r.r, rl n . .. 'r.l .tl' r'l l< 1.' .' ' it"
conduclcd b! tulliug len ( l0).rl hours,\rLcmu Salira lanr

in r boltlc {hrl lillcd olerrncr$luti(nr rnd sca \rler$i1h
rcqtrircd conc.r1ra1e. The obscr!.lion is dorte rlieL ll
hours lhc numb.r ol derd hnN is wriltcr lh.rr (oun1ed.
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dre next data is analyzed by rsing prohibii anaLysis, the
SAS 640 computer program to investigale the LC50 data.

C€llSuspcnsion and Cancer Cell Culture
Preparation

A549 cell, HCT I16. HeLaandRajjare rnaintained in a

DMEM/F 12 (rellrer.o ] ruo lilied Easle M.dit tk1) c]utt\trc

mednm which equippedby tt)% fetun bo,ine rctun(FBS),
100uim1pedcillin and l0L\€hl streptornycin I%. The cells
rrc incuhted in 3 7"C, 5'.1, CO ,.

Cellculture is transferred in 96 wellpl{tes. e{ch plrte
1000 '/,Al and 3 empty plates as medium contrn. The
mndition ofcells is obsen ed by using inveted microscope

l0obsene cell distribution. l fi e cclls hale 1o bc nrcubatcd

iror€ night. The treatmenl for sample cells will bc donc

rfier the cells :n€ i| a nolmal condition I hen. coDceDtution

series sithoul treatment (cell coDtrol and DMSO control)
md sorrhum powder extract with I time. once. l/: time
and hvo limes LC j! for treahnent. '1 he I l{tes nhi{:h h,v.
been filled by ceLls are novedout from CO. incubator. For

m0nolayer cell (A549, HeLaand H{l'l'l l6)cellJnedium is

casted out (the plal is ovedurned to 1800). Doxorubicin is

the posilive conffol of antr-cancer. l'he cell culture is

incubaled in 59; CO..37uC and 909/0 RH incubalor

At thc cDd ofincubado! pcriod, thcrc is x lcsling by
usi.g MTT mclho.l 1o mcasun thc prolilcl xtion rnhibilion
actility. Tctrazolium Salt Rc.€an (MTT) rs addcd ln cxch

micro plate. and th.n it is incubdcd du rg 4 houls. Thc
ell , J in,\.ri,r'. ri.ir)r.*ri ,di.n,..h, .db L.ing

elsr redder in at l" 595 nm absolplion lvirh 11.1. 5-
dimethylthiazol 2 yl) 2.5 diphcnyllctrazoliuln bronidc
(N l l) method.

rdtI lhcRcNhoflrsli lcsriDs olrlic Threc Kiixls ofExtlcts

The absorptiorl data treatment is measrred and
converted in a folnula as folio$:

o inhihirion /l-Otr OD ) \ lono

ODr OpticalDcnsity (Abs{)rpiion) at }"595 nm.

RESULTS AND DISCUSSION

Sorghu m E\ I racl Cl loloric lo$ a rd\ lrlemia
SalinaLeach

Cyloloxic lcsiiDg is a first ieslnrg which is done jn

obser!iDg tharmacology effeci of one chemical

The datxrhat sho\rn in lablc I is mortxliry datx ihrl is
irnalyzcd by using Probrr ,\nalysis Mcthod to gci LC r
vrlucs (Lcthal tloncdrlraion 50%). Thc dala sho$,s thc
cytotoxic LC,r !alue ol I Icxanc ExLrxcl < 1000 pg/mlrnd
elhyl acclalecxlracl& elhr rol > 1000 Fg/ml. LC,0is uscd
as conccnralion or dosagc in sorglrun cxtracl ksrirg ()1'

The Sorghum Extract Potency in Proliferation
Cancer Cell

Sorghum cxlracts bioacli! ity lcsting lorvads oI canccr
ccllby usnrgMTTMclhod. Thc sorghum cxlract nnribition
polcncy is teslcd al ]lcla canccr .cll linc, A 5,19. and HCT
ll6. A5:l9cclllinc is ftom luDg cxrcnntnr ccll of 58 ycars
man wilh moqrhology ihitl rcscmblc cpilhclial. HCT I l6
ccll hrc is thc inhcritcd ccllolcolon canccrolhuman bcnrg
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(lat. fha\c Ndcnocdrcinoriu). tlel-a ce is nfielred tioin
humrn ccr!ix clrncd epilhelia cell These three kinds ol
cclls nn,thologically is cprd)elial cell $hjchhas polygonal

shal)c rnd il slicks on Lbc monola)eL cell. The Raji cell is

thc c.ll which comc liom ly phoblastoid cell cuLhue thar

inhcritcd lioDr lymphonr burldll. BurkLi is x kind ofcancer
which li{rnd in l}nplr slslcnr speciiically inLynphocyte
B nris kind ol ccll nrchrdcs in lllnphoblasl celL lvhich
nr{ '1. 1. n ll\ .I.l .l..oL.,..r gror'Lrr\pell.ur
$.ithour stick on lhc strlircc.

Tlrcdalu rn figure 1 sho$'ed thailhe arrFprcliferation
k^vnns thc clr cer ceLl ljne is tblllrd in rhe tluee groups of
c\lfucLs. Thc hind ol sohent intlnelces the proliferation
mhibilion The inhibrlio of HeLa celTix cancer cell by
$Ighum clh!l acel|le extract :- elhanol exhct > Hexane

cxtrxct. l hc highcr mbibition llrhrc rs 25..11n al1110 Ur
conc.Dlnlion ol uDfolislrcd sorgbunrcrhllicelarccrttucl
'lhe eth!ldcclatc $hcDr can crlr,rcl allialoid, rulvcrmmd

glycosi{lc. stcn)ls. r.rpcnoid rnd lh lorokl (lloughtor &

R.rnran l998tai)\ru 1999).

l'rolilcrxtion r ribirion oj tiCT 116 carcer rcllbl
*rghum clhanol cx!1rcl > clhyl ucelite exlLact. hcxme

.x(ract. Thc highd rnhrbiton \.1!c is:l.ir); aI5200 lginl
conccDtrrtion $rghun crlrncr DS 50'r. Thc nLohli liol
iDhibitxm ofA5'19 crncd cellbtr soryhum cfianol c\lrad >

.lh_\l rccldLc cxlrdct > hcxanc exlracl. Thc lruhcrirhibiriol
!rlu. is 23.7-olo .1.1020 tlg,ml unpolishcd sorghum.rtr&t
(fi9urc l). Hexlnc cxtracL lcss shown lhr rnhrbihondli(t n

HeLacan..rccll. ll is lssnnrd fixlLhcbioacl]lccompnol5
which extraclcd in r lo{ vrhrr olh.xrnc sol\cnl

:ro

€i *" ,.** 
.d 

'd 
.ffi

Fieurc I Thc .ftid oa sor!hrn cxlL..t low ds rh. prolifcmrion nniibirion lloLr
cthtl acclat. cxn.ct. L0 Lthanol Lxlra.l. Cl - conrcrir ion: x

LCl. C.1 c.r.cnnarion 2 \LC.,l.

I

lanccr ccL.lla ll6. A54t) (llll = hcxrnc crt.$.A!
LC,,. Cl = La, coiceDhrtioD, al = cof!rflrdioLrx

-ffi +rffiEla
=j
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Th€ firee extrucis !s c\plainabole inhibitR.riIca cer

rell proliferation thal colncs liom cell lnrc lymphoblastoid

$hich descended from lynphoma Burkitt (fisuLe 2) Raji

rirccl cell idribjtion (80.089/0) is lbund in sorshun elhanol

extDcl (2600pgiml). Thc crude extracl of sevcral soryhum

rarlclics inhibited canccr ceil proliferation with
lonccntralion lC, 59 389 2600 lLg]lnL iLrHT 29 coloncancer

ielllnd 98'60:1}rginrl in csophagrs cancer cell (A\vika d/

d/ 10091

C.urcer cell inhibition is presumlbly caused b,v

fla!0nofi and anthocyanin invohed in sorghum extract

lhat ll'lect arrest cell cyclc. so lhat the {jcll coLrLd not
prolitcrale. The AGS GasLric cancer cell inhlbition
mechanism by aDthocyanin components (mxh'|idin.

sian in. deltinidin. pel{rgonid[ peonjdnr) rcporred by
Shih.idl (2005). Malvidin (0-200 tM) sho{cd cell arri-
prolifcralion aclivity and crused arrest cell cyclc at GoiG I

le\el Mxhidin accumul.lion a1Gl phase AGS ccll20ol)
(100fM)r d 30% (200 pN4). Cancer cells inprolilerative
rlcle drc sensiiive cells to! ds the effect anli'tunor
compound. Basically. cynno{ic compound wotks by
ruinnrg crlZylnes or subfnrcs associated wilb DNA
synlhelic. Thu s. bioactive conpound invo lved nr sorghum

inhibit cclls thxt are splittmg or DNA synthetic.

Conclusion

Ethyl aceiate and ethrnol extract showed valuable and

el-fcctive proceeds iD inhibiting thc gro$'th and
pdilir|lion Rati lymphona cancer cell 50% thanA549,

HCT I 16. HeLacanccrccll. The cancer cell anti proliFration
acLivity by sorghum cxtracl is presumably caused by
s(r'ghun polyphenol thal 3liecl affesl cell cyclc that the

cc ll cannot prolifemte.
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