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EFFICACYOF MARIGOLD OLEORESIN PETALS AS NATURAL
CAROTENOIDS SOURCES ON SKIN PIGMENTATION AND

GROWTH PERIORMANCE IN TICTO BARB PUNTIUSTICTO
Anurag Prcl'm Das and Shyama Prasad Bswas

Th6 p6ent sludy inv€sngaled lhe offecl ol Madgold (Irgeres 6ruc14 OleG
resin p6t.ls on skin pigmgntalion Oowitr perloma@ and suryival otlrcto balb Prn irs
,cro undor conlined envi@nm€nl A L.ding tnd of 7 seks was done 8i.|9 five

'$nilrog6ous 
expeioenial diels fqmualed by using th€ lMlly av.ilabl6 nq€dient3

and supplemenlino €rolenoids meal al lour @n@ntElion6 viz 1%. 2%, 3% 4oa and
a control d6void ol €ol.nods al the .nd ot ihe le€di.g lial lhe loial eolemid
@n@ntEl,6 in rsh mus.le rolnd sisnirenty higher (p < 0 05) i. bott' malo (3.74+0.07
pss-1) and r.male (3091005 uog-1) fi.h.B r.d diet in@rpor.lsd wilh 3% haiOold
oleoElin H@ever, theE Ms .o signilicant eltecl ob6eFed on body indic* .nd 3ur
vival Ete oI rh. li.h6s. Posit@ @reration (0 38) in mal6 a.d (0.92) ,emale i. ob.
seMd belws€. 6lev.ted l€Els of dietary eotenods .nd body pigmenlaiion which
rcveal.d ihal i@Doralion of d€iary @rot noid. e.ulled in . signili@nt inc.6.3. in
lola! @.ol6noid con6nlBlion. The esuhs Eveal.d lhat maneok oleocsin m.ala3
nalural colo( 6nhan6r sou/@ er be satuly supplomented al 3% lewls in lhe diels o,
ticlo b.rb lo in@ae lh€tr skin pigm.ntauo. without 3ny xe.obiolic erf.ct on liclo ba.b

59$l&4E: Ma gord or€oclin p€Grs, c.roGnoids, P,rrus 1610, skin pigmontarion,
xembiolic afe.l

INTRODUCTION
In the 2lsr entury aqwim fish kepins hE evollert 6 a indispensibl. pan

of iderior d€coElion md omenlal fish cultue has emeBed d a hillion doud ind$'
q(D6& Aiswd,2016&Katia,2001). Mbrdlbody pigne ation n one oathe major
q@liry altributes for mrk€1 Meplabilny oa the omd.nGl lish (Da & Bis*'d, 2016
& sd.m, 1994). ResNh Br.blished rnd fish do tui p6s fie .bilily to s)rtesie
@l€noids (OoodDin. ,95, ). The @r€noid pisne arion of nsh is anributd b the
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ptn nr pEsnl in lhe dia (Hata dd Hol& 1973). Hscc, ! dirl Elorionship bet$en
die&ry @tenoids ed pisment tion exi$s in them (Hallen er. at, 1995), Cmrenoids
e . soup of.amUy 6cuding lilid soluble orgdic pigments rhat de iesponsible foi
the cd. otuge dd ycllow colou i. thc skin, flesh. sh.ll dd exoskel.bn ol aqudc
mi@l (P.ilm .. al, 2012). The omm.nial fishes, wh.n k p! 6dr €ptiliry ior long
dMrion ha dFritr.d in pmblem oa faded colohrion. Tne diet for aqEim fish
should h. nuritionauy balaed, palat ble, md rcsisler ro cmbling, sEt.r srable, md
buoyet bul it should aho ennmce body piemenlalion in lh€ 6sh in captivily (Da &
Biswas,20l6).

Ddlil nudjd d @loEdon.dichnor io indig.rcs ommdal fish e lrctins
(D.s & BisE. 2016), Pl&r el@s h!v. b..n n me*d for i.dkinB pigncnradon in
n$.For.xmpl.,A hreipna plddai.J (Spinnim) h!!. ben Nd d a sre of c@-
tenoid pignents for rainbow trour ed fancy carp (Chouben, 1979i B@.ymlpalin md
?hmhtunlhony, 1986r Alagappm er al, 2004). Couveia er at, (2003) m*ed wirh
mic@lgal biomN suppletuntalion hav. shoM rhd Cnloreiro w/seir is 6 eficicnl
4 srnth.dc pigtutrrs io dtc piendtatior of Cwri.6 cdrpio dtd CatNsi6 auah6.
Alaelpp6n .r al, (2@4) srudidl thc urilizrion of 6te& spn iiu sD. a r souc of
cmlmoid pi8@.r for fr,.rdg6td Dnhopt.tB. M*iAold (taseks erectu) is slltdly
mual bmchine herb goM ir eopical r.Sions of Ldi. ,s loos flo{er ed ldds.ap€
pler but ale s a $u.. ofBtural cEolenoi.l piement (Usha abelll.i et. d,2Ol4).
M{izol{ l'laades m.ta), . briBit oMs€ uDpical flows e a sigiincoi el@ of
xdthophylls (V€I3Ig. 1998) od onlrim lutein 6 ! principal mmpoMl (Boldot
er at, 2005). Meisold paal mal re used for the ris.r bdb fPunti"! tetnzoru). ed
swldtail (Xiphophorw hallei) dd sold lish fcartrs,/s a,/,r,s Z, (Boonydapalin
ed Lo!.11, 1977i Ezl l .r al, 2003; Alna .. al, 201 l) ro enhdce body pisne.r.don.
Th. prcenr sdy M cai.d out ro evalur. the efiic.cy ofsuppl€mcohlion ofendcd
lcvels of Misold oloEsin faaer.r .u.?a/ or rh. colonlion md body indi6 ofde
'Iiclo bdb P!,r,6 rrra onc oflhe bauiful bsb sFci.s for Eopic.l .qwim cnlls,

MAIERIALSAND METTIODS

ficio barb Pd,6 r,.,a, of milom size gDup B@ @llelcd fion ditrffit
*ard bodi.s swh 6 p.llsds md snall dilch6 of Dibru8&h dishicl lor rhe exFri-
m€nt Followiq coll.clion, wer€ lresf.md lo aquria of 50 lile cap&ily with con,
linuous 6.rriion d \le mclimtized ao! l0 days in laboralory @ndirions b€forc ih.
osei ofth. .xpeimdt, The exp€iiment wa conduct d for a Fnod of? s€tl and ys
@i.d out in 15 aqui! of 50 liEe €paciry. Th.* 15 a @ia wE gDup.d inro s *
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t0l4).

od.a.n d@Nisls ofl Eplk 16. TE fsh.s *ft sdtcd !r lh. Er. of l5 Fr.quium
in which l0 weE malcs ad 5 w.rc Lhales in ceh roud. The lengh &d petl of
lishe ud tud.d d @kly inrcmh. Th. EslEs *d f.d t*ic dlily viz. nomine
dd evening at rhe de ol3% of body seight per day. The f.cd w6 adjNed affd ev.ry
I0 da,5 a@dins lo $c Hy *cigh ol the fish. AqEia seE cl.aed proFrly by
siphoni.S olt feed pani.l$ rnd n€bbolic EiB dnily freD rh. bonom. \rrt r ex-
chmse w6 €Mied our wlly for lhe sufrcienl supply ofoxye.n lo lhe fish.

For thc feeding tial dry Flleted leed B fomulated fouoeing Pee. Squ@
nethod and ttlil & @r ftlhod ol Haidy (1930). Thc conlrol lcd E pEparld uilg
$e basic ineEdienk lit fish meal25%, soy! b€ real 22%, Brcudnut oil c€I. l5%,
ne bm 20Eo dld vh€al 0ou l2'l. Th. *leled i.erdi€nts sft Erobd. fioeueltly
mix.d ad {toueh sd pL?md by addine Equi(d moml ol Mler ThB dough B
tucd i. wtr halh for 40 min. d 70oC. ARd lhk tn. dough w6 c6l for o *hile ed
addcd otn€r hsr€di.nts likc So)€ oil 2vq slfth povd€r l%. vitahiN ord nireEls
prdixes lolo {ft added ad mixcd lho@lglny. Mrigold fas?r€r ?E.ra) Oleesin
FLls wE {ni.d in Ly?lElia dd fEly FwderEd md subsqu..rly dd.d in Espe-
live concentation of l, 2, 3 ed 4gl1009 ofbeel did by Epla€in8 sm. qMtily of;@
btu for lh. p,tDedlior of rrstrncnr dicls (Cl 10 C4) This B don to prcrecr rhese
micro ndridG fron hqr The dough s6 tat6 inlo hand pell.rid ro nate 2.0 mn
p€llets. Tte p.llded leed s6 air dried @d kcpt in ainiehr conlai!6 Dil nlnher ue.
Asldr. ofem..mid @tre hrioqpmno ..onpditior olfed,r..d.otr-
r.Biotr rrtio (FCR), preteh crela/ rtio (PER), surivrl t.d *.rer qu.lity pr-

Proximale .ompcilioE ol ihe experimenbl di.ts were dallzd for noinw.
crude prclein, elher .xrr.cr md roral asn followi.g AOAC. 2005 Qumlirative e*ima-
iotr ofcrude fat E dm followins Das ad Bissd (20,9). Esrimalion of@r.noids
in nsh fed w cdied our followins B.iton (1995) *ith impovierioc. Total c@
te.oid onentation OCC) in the nnscle rissne or both nrle dd f.Ealc 6sh.s sas
analyzed !t s inlwal ol 15 days and on6 tn€ compl.tion of dFrimenl following
Olson (1979). All prcc.dEs w€E perfomed in low lieh d lemFEtw a Eo-
r.eids d vdy sidv€ lo lish! tchperatw dd oxysd. Fcd @nv.6ion hrio (FCR)
wa calcuhted by elatirs lhe leed consmprio. ro sain io wel w.ieh offish folloMng
V6udh.vs ?. ar, (201 3), pDtein mergy 6iio (PER) B c.lculal.d by GlatiD8 w.t
weighl gain to pblein fed and the swival ml. 16 .nimted fouowiis Fleis (1995).
Watc! qutiry pem.leE viz. wtcr lcmpeElw: pH, dissolvcd oxysen, tolal hailness.

Mr,gfu'mh6adSl','mP6desas



a.d.lk liniiyi@autuaqri.tworulreddlotJddyirre Els6Fi.,edmdhns
ofAPHA(l998) ad liglll intensity we Deawd uine enl@ Lux M.tcr ofMicosoft

RESUt]TS
W.te. Qu.lily P.nm.terr

Physio{henical Ft el6 of s!l.r in fic erperihfit ! tank 6 enimatcd
Eckly during the exp.rimenbl perod d pee.led in Tlble L The yater quality pa-
mere$ w€E maintain.d wiilin the .omal mge Gquied foi tropical fislEs viz.. lm-
pe6le 24 ro 3Ot, diselved oxy8e. > 5 mg,nd pH 7 ro 8.5 (sdlh6h &d Singh,
200r) firougho[ thc .xp€rirental penod. Hieh ld.prabilily of ommcnral fishcs to
cdtc condidotu enhqces their capabilily ofliving in envnom.nts havinS wide tu8.s

Pmrib.r. CoDpGirtor Ar.lyrls, Grc{tt . Suniv.l
Aulyzing lhe poxinate cooDosidon all lhe cxlerimenlal dieh *as alDost sim!

le (T$le 2). The simildti€s in lne nlui.ns @nposinon 6 b. t!c.d to rh. t€ed
ingFdi6l5 incl6ioE, phich veE obly dift End,led by 1ne l.vel ofcelqoids. In rhe
presnl experime the prclein conrenr oflh€ diets vsied from 10.19 to31.47.Ingen-
.61 for rcdn8 &d minren cc olomm.ntd fisn s high por.in Ieed is mt quicd.
For lhe src*rn of gnpp, fPoe.r'l,a E rclale) 30eZ pDleitr ir diel is optimm (Fan md
Leng.1986). Shnlq ?r. al, (2006)Eponed l0oloporein d I2%Iipids level d. opii-
mu for gb\ril dd olsword rail (XiphophotB h.lkti).L@.lnM dd Phillips ( 194)
foud 29./o prorein suffi.isr for oprimm wight Elin f@d conv6ion, porcin cfli-
cicncy Elio of eoldnsh acalrasiw @ra,!s/. ad rhe prorein cont nr in lhe diets w6
appoximalely 30 %. Thc su ival dd slo$lh Eles ollhe fi sh.s al end of tne exFri-
n nlal ,eriod e shou ir Tablc l. nft EE no signifi@r .Ildts ofn&isold d+
6in supplmcfiation on grcsd palm.lcB of P@l b&b. Hosder, fish6 led wirh 3%
luiSold oleorcsin supplemenled diet show€d mdgimlly incrcasd valu.s in ner rieht
sajn (0.71+0-01 g) i. @npdi$o ro th€ orhd tledftnrs d .onhl grcup. Fed con-
v€6ion Elio (FCR) in contol goup 6 L8110.05 ed the coftspondins values in
diltemt experimmial grcups 6ged ftom 1.74+0,06 to 1,79j0,04, highesl being in
CF3 dd low6t b€ing in CF4. Th. FCR valu6 in CFl. CF2.nd CF4 grcups v6 sig,
nificdlly low.r (P<0.05) rhe 6. olhd gouF Gable 3). F..d onEBion 6rio ed
fed efficiency mlio @ considced s indiccs for fced utilialion. In rh. pEsenr srudy
results cletrly showd thal inccaed level ol suppl.mentadon ol cm!.noi.ls in diels
Ed@ed FCR in rhe fish ro a comidmbL exreot Oprinum fCR w6 obrain d by
ct isriaNn &d Tmis*n, (1996) in Atlmiic salmon juvenihs led qirl a$a\elhin

(2@t) o



s8tw\9c4.dDdd4ld'rl8B|,or41
supplehentd di€|. Sihiladx in P€,,.,r u,md,4 b.ner FCR @ ob6.ryed wilh p6*n
fed on th. dier conuiring srirulitu (A hmspto pldteth),Dicwy supplehcnbrioh of
ndigold oleorcain did nor show siernlicd afr€cl on th. swival ane ofth€ Pml bdb
wiu lralrhol diets dd co rol did Meed 6om 90 % lo I00 %. Thc Esults sho*€d
$ar ditr mt l.vel of suppl@..raiio. of IMiSold oloEsin in rhe lEalmm di.ts h6
no etrar on swival % ol ffsh. Lower swival of Admlic elm6 lsalno elu) fiy
(Chdsliesn €, zr, 195) md juvcnil.s (Christid.n &d Todism, 1996) 6 fould
*h.r f€d wirb di€ts wiIhoul aslhdmthin suppleme adon in cohpdrisoo to lhe eoup3
lhar @c fed dieB co ainins alhadfiin. The Bulls obrancd in it. peent inv6ri-
rarion e.y b. arnbuted ro lowe! de.siies od /or the hadin $ ol species. sim licto
brb m very ha.d, ip<i$ .nd 3u iv. dnds eeme cond iotu
Elfet ol th. Etp.rln.lr.l Di.t3 on Tor.l C.mtcmid Concctrrdion GCC) of

Al ine besinnina oalle.xpeliment the roral cdorenoids concentdlion in lhe
nucle dd skin ofPml bdb we 1.28slg $d wielt Tolal.etc.oidr one r.do.
in lhe nNle dd shin of P@l b&b aflel 45 days of exp.rinenhl ie.di.g hiol cl@ly
sho{ed rhar 0!c lolal .@lcioi&.orcmhioi GGd.d wiih 0E supplemnbrion or
m{ieold pelals nol io 0!c diet high.st being in l% lev.k i3.?410.0, g/g uet weiehts)
in mrle ,nd (1.0910.06 g/g wt wiehG) in .e of f.dq md beyond dtl m n!lh*
signinMi incr.N in ctrotenoids @nle B louid in boih th. exs (Table l), Posi-
riv. coml.lion is obw.d b.lwa im,6ing di.bry c@i€noi& l.vel to inccGine
skin {d mucle mtodds onentztion in both mrle (0.88) ed female (0,92) fishes.
Kalinowsti e, al, (2005) d*rib.d lh. efr.cr on 8rcs,1h and stin olou in Pa8,6
/aaro when l€d with difrffil c@lenoid $ures wilb then dierary lev€h. Eznil .r aa,
(1008) obw.d ohmem.nr ol pisn nt ion in Xiphophorut h.lleri s'h.n f.d witn
fomulatd fad .ontaining Cal€ ndula ollcinatis corcluilingthst lhis lulein c& b. used
.s piso.nti{ el@ of etual origin.

SinEt'.

; Bb*l

Trhle I f.oloqicrl prBmcr.B rec.rded in crperintnr,l Dnki

fuuEgfutnh.'dSl'ymP6$dB'$as



Trble 2 Pmxinr.e composilion (%)olb.sala experiment.ldicrs

a!
I

a

!Cf- Cml€noids feed wilh nmbeB relednslo pemtage ofcdotenoids inmrpomtcd per

l00sm ofb6al insFdiqls. FCR- Feed @nlesion dio, PER- Prolein cneqy Etio
Ninose.liee exrracl = 100 - (% montue + % cnde protein + % crude lipid + % crude

T!b|.3 M.m suniv.l, r€isht, l€nslb, md FCR ol Pool b{b afler 45 dlys ofrrial

'Ibe mem wirh dilferot supeMjrl in eeh ow indicatc a signifi@l difeme (, < 0.05).

DISCUSSION
DieDry c@16oids play m impoitafi rcle in rhe Esulation of skin sd mu$le

colou in fish (Ahild et. al,, 2003). Feeding is a complex behavior lhal is closely
ssociated wiih iood inrale. The present sludy auciates fomulared diels incorpoEled
cdotenosenicbionasBealed siabilialionedenn ceDentof bodypismenlalion

eu'q P'orm Das and sbaro Pusd Bwss
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tiguE I Tobl Ceemid C@cenfttion G/en) of nDle and fmale lish6 fed *nh
dies conlaining gr.(M lcv.ls of o*igold ol.or6in.

,iuing fie mimm srud, pdiod. The mtmid ew dd ir. .fedvcncs on d.pe
shion ofpiSDenc in fish body is spsies spccific (Ha .r ot, I993). Ale ei@l diclro,
mdsn is off€n @mo. in evml fish spei.s. I. B.n@l aitie m6les @ moE bridlly
colour.d tho ll.'.ir fcmale ouleIP.ns (Cqoi .. ,4. 201])- In lh. ple feding dal
e\ en f.nale fish.s fed wilh cmlenoid diets ols qhibn ln. Emdt bl. pieme aion
dE io inc@d tolal c@lenoid concenlralion in $en body. Fish speci.s may exhibil
rrD i.g p6rhw.ys for @cnoid ftlltolism (MatsM, 2001). Alm e, ,1, (2013) e
poned ta 200 me of @tcooids fom mdigold ncal n opinum ro incEe th. pig-
me.i.tion in skin of Sold,lsh dd ov4 (nar ldel thcy have no! foud &y addirionol
ecmul.tior olmtaoidr Similul, in 0!c pGsl stud.v. fish fed $ith l% ndisold
oloEsin diet showed ircEa€d l.v.l ofc@taoids i. $eir nele &d stin ri$E ll)u
other tEatmenr ffsh.s. Th. elevaled Cv.ls ofDrigold ohoesin did not show dy in-
ctld in the@louofth. fish6. Tn di.tary 3uppl.m.nrarion of Migold ol@6i! did
nol ha!. uy Enwtablc .trds on tn€ body indi6 ot icto beb. ft. caulB oh.in d
in the pesot study re conpublc wirh the @mt sludi€s conducted by Rmm@nhy
d ,r (2010) &d AIre €r ar eol l) wh€rc th.y Eport.d rhal imorporErion ofIuigold
ne,l h fish dierdo nolpMol€rlr 9res,lhofoMnr.l fish. Sihilasrdi66E opl6
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t n 6t u1rre,
,acd,r6 fd wirh dicl h.vins mdisold oleoGsin @nbincd lhe hidei lo&.t cEo,
lsoid conc.nlration (Jagadeesh sr ,1, 2014). DE to lhe adle6e efelr of synthetic
cmleooid! on aqutic ..vnom.n( !@y nstuit plel $@s 6 b. hlmsd sd
inco.poni.d in fomul.r.d fad. for olor rrndon or .nhsa.6r of o!ffirat
fish6 in capdw ovircmmr. Ir will .id in cEaiion ofav.nEs for pomoiion ofth.
oMenlal lish induslry as well as colou mhecd led indusl.y ed €nplorued sen-
oarion (D8 a Birwa. 2016).

Fom th. pcsfi sludy it is om.nd.d thar Migold olffii. rEl s Mtu-
ml ifurddd elre cs bc in@rpoal€d @ 3% tevel in rhc fomulard di.l of icro
bdb P,,ri,r r,cro lo obtlin desied body pism.nlalion wilhout &y adveM efect on
8N$1h. f+d @nveBio. .trcidcy ed s@i*l in aqwiM condnioB.
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AGENETIC STUDYOFTHE WAR JAINTIAS OFNONGTALANG
VILLAGE, WEST JATNTIA HILLS DISTRICI MEGHALAYA

MerryC. Passah ando K Limbu

ln the pesenl eludy an.flempl has been made to study lhe g e netic va riation
amongthewarJainlia ol Nonqtalang vilagewllh the he p otGenetic malke6 such as
ABo.nd Rh(D)blood grcups, Phenyllhlocarbamde (PTC)taste sensilvilyand colour
blndneBs Atoralof20T ndividuals rere tested which@mprised l0l males and 106
females Blood samples @e @llecled following siandad slidB melhods suggesl€d by
Lawle.and L ler (1951)and Bhalia (1977) to.ABO and Rh(D) bloodqoupi.g. Senal
diulior melhod sugg6ted byHafisand Kalmus (1949) was fdMd lo @llecl data on
PIC lasl€ s.ns tivity .nd lshihaE Chan (1959) ws us6d lo @ll€ct dala on Colour
blndne$ lnlhep@senlpopllalion il wasfound lhal wilh especl toaBo b ood goup,
'r'e pe.centage t€quencies oi O, A, B and AS blood goups rete 4203oh,26.57%,
26 57% and 4.33% respeclively. ll sho6 that o blood goup has the highesl frequency,
rolowed byA B and l.ast is th. AB Oulol207 subjects tested, ony 3 (145%)w€E
rep.ded to have Rh-negalive blood grclp The fiequency ofcoour blindr$s in lhe
,resenr popularion is 2.42.1 which is qu re high compaEd to the other xhasi slb tibes
ln respecl ol PTC taste sns tivity, the al ele fequency oi laster (I) was found io be
0 3430 and non-laslar (l) ME 0 5520 Th.WarJalntias ofNonglalang d6via16 s gnili-

-nlly irom olherneghbouing populatons of Meghalaya

{qtl&!d9r ABo and Rh(D) Brood Grcup, PTc Taste sensitiv ry, colour Brindness
War Jainlia, NonQtal.ng

I:iTRODUCTION
Biological Anthrcpolosl/ dqh wilh lhe conpdalive biosenetics oflm. Wilhin

lh. arious fields oflhe Biolosicsl Anltmpolosical rsedh, lhe $udy of hmm evolu-
non d well d the *udy ofsoelic veiatio. hol& a mine pl@. Populaio. Gener'
ics. m impondt bldch ofBiolosical Antlnopology deals on the ooe hod *ifi ex&l
renetic desciiptions of hmd Dopulalion dd on the 0$6 hed il rries !o fiod out lhe



I€eB forgefttic ditreHes mong 6em. suh dad dd compEh*ive de$riptiotu m
lhe b6icreUim6r. forlheuderlanlinsofgercric !&i.tlm i. m aod Lhu forlhe aulFis
oflhe wioBevolnlionary fsdo6, which @ed tnis ltriatio. i.16e co6e oflime. To study
lhes onsoiry sen€lic dillemliadon pMses in M. Eliable popdatim daa @.dessarj.

Anlhmpologicil studid have gd@leil huse mouts of biological.lah @.9 IJdio
poptrlalions, which in lm m b€ sed to ude6&!d lbe p€oplins oflndia. A nmbd of
geftric @k6 h.ve been Ennly enployed in invBdgation ofpopularion ee.eiic studies.
ABO blmd gouA Eslem is the non siudied 1.ail in bhe senetiG fouos€d by thc abiliiy to
tlste phoyllhiocdbmide (PTC) sd colou-blindnes hiri. Tbese thr lEits have 6ccn
exteNiElyu*d h.benbing eenetic vaiatioE mong hmm Fopdarios mu'l dre world.
h lbepEsnl study m aitenpt ba been nEde b desib€ thc Coelic oiposilion otlhe W{
Jai.ti6 olNonstalans villaee wiin dE help ofcaelic nekeu un s^ao md Rn0)) blord
eioups! Phoylthi(rbani& (PIC) lasE s.sitilily&d mlou blirdre$ and 6ls to 6iFos
llc fDdings of0E pEenl study win lhoe eponed o. orhq populatioN ofMesb,laya sd

OBJDCIIVES
l. To d6cnbe lhe senetic composilion ofthe Wr Jainrias ol NongElug viUas€ with

the help of sone senetic nDnc.s such s ABO ed tu {D) blood goups, ?TC tasle
blindness od colour blindness t6ils.

2. To 6n!e fie findi.ss ofthe presnr study wilh those reponed on other popula-
tions of MeghalaF md Assm.

LAND AND PEOPLE
WelJainliaBillsDisl ct is ore oIlne eleven dislicls oftbe slate ofMeehalaya.

Wilh lhe binrcadon of the edwhile raintia Hills District i.to E.st md Wst Jai.ria
Hilh Dislricls, Wes,t lainlia Hills Dislri.l cme inlo exisrence on 3 I sl July 2Ol2 wnn its
Heail Qu.rq at Jow.i. Jowai is the hosl of .ll the beadr of imporlant sovemental
ofries dd estlblhhmenk, cducatiooal iDslilulions, hospitals, beldng imtnudons, elc.
Tne blal*a ofthe districr is 169l Sq.tms. IE distict has a lout populalion of2.
70.352.

The prehl study m onducled Mo.s lhe Wr Jaintia of rhe Nonstalans
villaae which falls under the West Jaintia Eilh Dislricl oftn state otMeghataya The
villaae is .boul 45 kn tom Jomi which is $e Headqua.leB ofwest Jaintia Hitls Dis,
rricl. It t approximately 95 Io amy nom dD $are Capilat Ciiy, Snillong md jusl 13
lcn a*!y Etrb Btugladesh.-IrE WeJainttu aFn lron b€i,s a sb ribeof(lEsi Jaintia, $ey

Meny C. P.ssah .nd D. K. Limbu



n- ha\. fi.irom dislid diala.l (rl$ called Wd) lhol mnnorlE PEofJlintia nc dre
ilEi c& u,xl€sld qept tlxE $tb oru indsily mr*r wnh rhsn. Th. WeJainta of
JE \on$.les MIas€ @ mEilineal fod of siety, D.scan is aluys d@u8h the f6al.
iiE; succBsion is a.le lboush the female line, Majonty ofth. FopG in Nongblms villase
ilia! in $e indigdosEligi@ rrDu 6'NidTE'. Thft @ also CM$ie follom ttrt
ia f@0!leg.mbqofth.popi.d@ tueislh€sLpl.foodofllEFopL. Nog,l,.g
: FedomiMrlym.gdie siery.IrE mh aericuftud prDdrts iml'n a@out(A@
rchu), cmonly elted s bel€l d, od ba€l IE6 (Pipd b.l€l). The 6@nic stfuh@
.iL\e !illase depods ndinly on lhe tlding oflhee cDps.

\f {TERIALS AND METIIODS
Tlp prcert snrdy ha ben qi.d oui mon8 lh. wd Jaintid of NonBaldg

rilase whicn is l@al.d in rhe V.sr ,aintia Hills Districr of Mesl8laya. Blood @pl6
-m 107 subjets (l0l mal.s d 106 female, $* coll.ded following $e $mdtrd
::ide nethods susgestd by Lawld &d Lawler ( I95 I ) md Bhatia ( l9?7) lor aBO md
RlllD) blood souping Data on PTC 1a$. *Einviiy p@ colLcled, follopi4 lhe e-
:i:l dilurion mlhod suggGted by Hdis ed IGln6 ( 1949). For dlldlins dara on

-lou- blindm, rhe Ishin n Chon (1959) 16 usd.
Fo!calculalinglh.g.n liequ.nci.s oflheABO bled sreup3, PTC nee6i-

:\iq bd colou-blindn ss,lhe melhod sug8esled by Bemsi€in (1930) w6 foUowed.
Tn l6t for sood.ess of ft m also appli.d for rcsting $c soetic .quilibium of th.
r<.t population villl rsp€cl to th. all.L liq@ci6 of dE ABO blood sreup6, fol
:-.que thc ftOod d.$dH by Bm$.in ( 1930). Chi sque tee wa !5.d fd ddq-
tuing th. diftm.6 b.tBn sex.s or populariotr wilh BFd ro ln dblribulion of
i. ABO od Rn (D) blood grcups ard PTC tasle $6nivity md Colou.blindnds. Th.
.r erdl S.nelic difcrco* betwea dre preenl populalio. od lhe neigbbouline populo-
i6 u'a cdculor.d, ui.8 lh. above m.nlioned gcnaic nwk6 ud lh. s lry
LE arailablc nm dE n.iShhouins popul.tim silh . vi.w lo undets1dd the aacric
!frniry of $e plgr populdion.

PISULTS

T.bl.l shovs thar l]l. !.r.6tase tqufti€s ofA, B, AB dd O e24.75%,24.71%,
- 92ar'o,44.55y! a d 28.30%.10.19%,1 ,A9y. d\d39,62yr innales ed f.hales Espec-
ri\clr Tlr.k difercnes b.ts€en *xcs in 6oet ofthc Dh.not De disttibldon of $e

Us Die
jur ll

{ aFnnc srupY,,,__',EoHAL^q@
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T.bb r Pte.otypic . genorypic illete frquetrcie, ofABO blood grcups

ABO blood soups re starilrically insisnincd (-Yr=5.5146,d.t = l, p > O.O5). Sirce
ln€ ABO le6 is m autosoml in chaeler, dara on borh the males md fmal€s wcp
pooledtoge$db nnd outtn allele tuquencies oftheABO blood grcups. Thus, om-
bininS lne daa of bolh the sxes. 6e Frcenllse n€quencies ofA, B, AB dd O m
foud lo be 26.s7%. 26.57olq, 4.83% md 42,03% respectilelr, Il is als ob*rued rhat in
Espect lo the ABO bl@d srcups, th€ nequency of.O, blood srouD is hishest (42.ololo)
followed by blood grcu!, A dd 'B' being 26.57% each.

Fouowine lne nerhods siv€n by Bemsteii 0 930) tud Bah](nshlm 0 988), rlE
calculaEd sene frcqn€ncies of p, q ad r de 0.1724, O.1724 6d 0.6552, Epetively.
Applyirg the l6t ofgoodness offir for H dy-weinbers equilibn@, ir is foudtnat 1he
ditr€rc.ce beMeen these allele frequenci€s in 1ne pesent population e $adsticaUy
siSrinol (,(] = 131 .03 l, d.l =1, P<.(}.05). Tlus, n indi€tes tnal lhe w' Jsintia is not
in Saeric equilibnum in rcsFcr ofABO l@us.

Mery C Passah and D. K Limbu

(Nr0l) (r106) (N207)

ls
2:l 02657

8 4.81

87

Allelic Cooiyle Frq@cy
p4.1724
q=o.1124

F0.6552

Ditr mce betveen sexes: -Y:=5.5146, d.i=1, p0.0s
Coodness of fil fo! Hardy,Weinbere equilibrim: X! I I ] o3 I. d.l=I, p<O.Os



l.ble I Phenolllt.nd allck trcqu.n.ie. olRh(Di hl,,od eroun

(rr10r) 0.,Il06) G207)

I

D{.8796

d=0.1204

X'd.1101, d.t=l, p<0.05

1.42.03%)

1988), the

Table 2 shows that ther e only lhree Rh-oeParive subj{ls in the prcsot poPu-

kion. our ofwhich two e male md only o.e is fehale. The peEenhge dis&ibulion of
Rh negalive phenot,"es in lhe preent populalion is L45%. The allele iiequocy of D
ail d de 0.8796 d O.l2O4 resp4tively. The chisqw value fo! ex di,leEne is

tuiiicaUy sisnili.dt (.X']=6.1 l0l , d.t =l , p<0,05) whicn reveals thal thee m sone
JiEftnces exH between exes.

T.ble I shos the dara on r6te emnivity lo PTC for bolh males dd fem.les. ft is foud
n, ln. m.m lhreshold value is 5.71 + 0.62 od 6.29 ! 0.70 aor males md femles
..sp-rively. Thus, il indicales lhal0E nd drcshold value is higlEr in females lh in
sl6 ho*€ver, the difffices between tne two sexes & nol sratistically sisnificdl
. r{.62i7, d.t =205, p-0.05). Thmlorq lhe presenl dala lor both lhe sexes weE pooled

',-e.rher for clssirying the population inlo las1e6 &d nonrasters. Moreover the Cene

:Tosible for not being able lo tasle PTC compouod is believed to be s autosohal

In order to class;li rhe individuals into t stes &d .onrst€6, we foUowed the

dn d suggesled by Hdis and Kahus (1949) in snich the nmber of individuah
nry aue to bste PTc mnpoud solulion m pbnol .gainst th€ serial dilulion nun-
lqs ofPIC elutioo which ws pEsented $ shoM in lhe Figule l.
-' CE\ETI. STUDY-,.\iFT,HMqO
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E

'ft r.shold Solurion Nunlir
L1

12

,] L8

l5

8

ll I

tl
1.1

srudcnr's rresr = 0 6117. d i=21r5 p>o05

risw I Tle distribuioD of PTC Bku d n6n-b5r.E

2,

ito

rotaL (N=2o7)



i=tu7)

FieE I shos thar lhe disribution ofPTC tasle snsilivity in the pltgl popularion
lolos a bimd,l distlbdlo. in vbich lhe mtinBie lalh on l. Th6 tlr cul{flpinl of3 M
co6ideEdforclasiryineiheindividlrsi.tobste6ddnon-LsreN.Th6.individuds ho
had lhe llneshold laluc above I or sho p.rccivcd laste in a nore diluled solulions were
considered s t6les wlile thoe vith lhe lhEshold value of3 ed belos or who Ftrceived
: in a moE oncentated slulioB reE E8eded 6 .o.-1an6. lne i€quscy oarasrm
nl@. tate6 is sil€n in Table 3.

rtbk I FrcqEb.y or Taitcrs .nd No.-hsr.B for PTC

0!=r0l) (N=106) (N=207)

5l 1',l92

r{i480
r{.6520
-r45. t 395, d.i=l, p<.05

T. ble s Fftqums distribution otcolour Blindn€$

(N=l0r) (N=r06) (N=207)

201

l

C.{.8,144
c=0.1556
j41.9962, d.t=l, P0.05



sF.fukaqodt4M@,lbl'n$|,.9,''
T.bba shoslh.l $e fitquerLrofmllllqs is hjslidamng 0EmLs dE h lon Ls.

How*( dE chi squ@ csl indica&s rhat rh. difcd@ b.r€n ml6 ed fcn.l6 e
sutislic.lly sienifimt (ra=5.1395. d,l =l, P<0.05) The gcn. allel. fitq*icies foi tlsrc6
G).d mn lan.6 () w roud ro b. 0.1480 ad 0.6520 6pedv.ly.

h is ob*ry€d lion Tlble 5, thlr only 5 sbjers ln,t is, 2-42% wc olou-tlind,
Th. een feq!.ncies fot @lou blin.ln.ss for red-8En deficiency (c) sd nomd (C)
foud lo b. 0- 1556 rnd 0.84a4 asF.liv.ly.

H.E w shall ohp.E ord d.$rihc ou findings wiln fioe pubtished on olhci
n.idbouine lopulatiotu of Meshsl.ya &d Asm wilh a view lo edosl,ndilg th.
g@iic afrnity of drc plen popll.tion-

Tdle 6 Phemqli€ ncqumci.s ofABO bl@d grcup of M Jaintia of Nonglalsg vil-
l.gc ad orhtr popdarioB ol Meshlaya od Ass

M.nlC P.ssah andD x Lmbu

sir(N) ll
.lrr 1.1

lll

275

,ll t09

210 lri 8
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Table 6 shows thal the We Jaintis re cn&acknz€d by a hish fieqEncy ofblood
goup'O ed bw ne4ency olbloorl srcup'AB'6 @mpded to c&, Bodo, Mikir, Rabha
MdMmsar d is by md laige sitila ro fie olher Knsi populatioN s reponed by D6

In order b hare a belter mde^hding of $e genedc rclalioNhip oftn€ wtr
Jainria wirh the compded popularioB. rn€ Cbi-sq@ test \6 done lo t€st rhe difer
.nces betwen lhed ifay wilh resp€cl ro distiburiod ofrhe ABO blood sroups.

Iable 7 Chi-squm v6lue ofABO bl&d crcup b€twan Wd Jaintia ofNongt les
\iuage dd lhe olher populations of Meghalay! dd Assm

I

l
l

:)

'Sisninml ai 5% l*l ofpDbalility
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Ir is obsetued from Table 7. that tne din'ertnce bet*een lbe Wd Jainlia of
Nonslalegvillagesdmjodlyof n\eonlardpopdaii@desiansti@llysi€nifr c tin
EsrE r b rhe &equencies of the ABo blood smups lnar i$ rhe prese.r populaion deviates
signific tly 6on all lhe populations exept sith KDnim and Bboi in reslel ollhe above

Table 8 lEqucncy dislribution ofRh(D) blood goup of Vd Jaintia ofNongralmg
villasean'l olher populadons of Meghalaya ed Assm

l .t0l

t.t l
I

I 125

L

ti6

II t20
1l 20.1

Table 8 shows that th@ @ o.ly lhree subFcts who have Rh nesalive btood ercup.
fte nndings ofthe pEsnt study shows a slisht veiation in the ecwne ofRh,negative
bl@d sroupwilh o$q Kh6i lopulatio4 md rle neishbouingpopdrionsompEEd. q4EE
the incident ofRn-negativ€ is very low. Anong all lhe populatioB mmpared, lhe pr€snt
sndy sIEs hign neq@cy ofRh-neeative excefl rhe Mmsd stne Knytriu, pE, Cm,
Keh ed Kachri shows complele absne ofRn-oegadve.

MerryC Passah andD K Lmbu



emup b.t*@n W& raintia wirh orhd Dopula-

5

TabL 9 shoB rh6l lhe ditr rcnce beiw4o lh. pBe populatio. md all $.
aishbouitrs popul.tiore @npa,Ed e slalisric.lly ml sig.ifi@r. Th. @um of
Rb-.cgarirc blmd ir fould in ydy low EqEncy or.be!l in.]l rh..bovc popuh
tiB I,ija, th€ prcsnt ildings sffi lo o m th. cadid obs.mtions thd th. n!-
ql4y ol Rh-negaliv. blood gtuup h neglisibl. or vcry @ in mmy populations of
!-nh.d lndia (Das, 1974).

h.r! lriioorb.Did. (PtC) rsic .@idr.it
LDl. l0 F !q@cy of PTC rrs srilivity amry rhc Wu Jaimi6 ofNonsratog
dl4. ed olher lopuladons ofM.shalaF dd Asse.

8l

ti
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Tbe frequency dislibulion ol raste$ and non rasre$ oa PTC l6te se.snilny
amons the presenl population and eme neighbouring populations is give" in Table 10.

The above Table indicales urar the wtr Jaintia ofNoneralmg is chmctcrized by low
areque.cy o I t sles conpded ro tbe olhcr (hasi sublribcs An i mpoitarl obsefralion
noted her is thai 6ough the chcsing habn of aEa nul. belel lcaf ed lime alone wilh
robmco i.gredienls is prevalcnl ib tbe food h.bils oflhe War Jaiblia ofNon8talang
viuagc. yer this influcnes did nor seem to inre.fere on tbe perception ofrste to PTC
solulion. Ibe cni-squm values belween the Wd Jainlia ofNo.Ealms i. comparison !)
olher neishbouiDs populalions in resp{r ofPTC t6te sensilivily aE Biven in lhe Table

Table I I Chi-sqLr values oIPIC tate ensnivny ber*een wd ,aintia ofNongulang
rillage and o$er neighbouing populalions of Meghalaya ed Assm

-

:

_

* Sienincanl at s% level olpmbabilny

Table I I snos lhat lhe wd Jaintia iieviales sienificstly non aU otncr popula-
lions ralen inlo co.siderarion for compdlson in the pE$nt sludy.

R€d-Grer olourvision
Th€ frequ€ncy dhlribution ol colouF6lindness amons the War Jaintia a.d other
neidbouins populalions ofAss and Mechalaya ae shom in Table 12.

Meryc Passah ando K Lmbu
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:r!le 12 Defectiv€ R€d-Ci€m 610r vision dis66ulion mong tne War Jaidi. of
\rnetl c villase and olha n iehbouine populalioB of Meehalala md Asm

lalue of red geen colour deficiency between War Jainlia
neidboui.s populations

MerycPa'gahandDrLimb!

size (N)

)

112 112

Mulhoiee & Guha(reeo)

5
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.t r'* &.qd.r-ord, ,a t ,6 6\ *lrJ7
Cohpsmtiv. study indi{r.r 6ai rh. we Jai ia is.hmcrdiFd hy hish fr.-

qu.ncy of Red-Gc.o deficiency ss compmd lo thc oder Klasi sub-srcups. This is
piesnl in a very low frequency among lhe HajonS, Khydm, cdo aid Bodo-Kachali,
dd i! ab*nce mong rh. Pna, Bhoi &d Mikn

The pEval.ncc of@lou d.fici€rcy E foud lo Ery in ldiou.LgEs dons
rhc Wd.Iainti6. Tablc 12 sno*. rh. di.Eibution of.olou-blindn s mone dE ce,
(ny.nm, qajons ed Bodo-Kachui.

Table I I shoqs the chi-sque values berwc.n wd Jaintias of NonStalanS md
olhei n€ishbouing populado.s of Arsm ed Me8lalaya in 6!..t of colou visioh
dclicifty. nE We Jainlia dcs nor ditrn sis ficstly with all rh. poput.tions com-
p.Ed .rept th. Bodo.cehd.

CONCLUSION
Presnl sudy rveals lhal $e Wr Jainlis ol Nonglaleg village is not i. g.-

n.lic .quilibrium in r*pect ofABO blood group. It show3 veiations wnh th.
Eigltbouing popularioN dcepl !o rhc Ktyfuim ed fic Bhoi (isi ,ThftfoE *ilh
Esp..t b ihe prenl study it is dilllculr b gi!. a ploFr explmlion wherbd qolurio.-
.ry forces sn h 6 nuladon ed natuEl sledion e playins signillcmt otes in re8utat-
ins lhc geE frqucncies in the prcs.nt popularion or nor Vh€n fi. srudied poputarion
B @hpe.d Bi$ $c .eiehbouing populariom qilh Esp€.r ro th. AAO blood grcup,
n d.viab sisnificmly frcm $en qhich indic.L $ lhm is titcly . tow admixruE
6t or intemioa. virh o1h€r ropuldlioB *hich migh hav€ bDugh aboul s.nclic
difl.Enc. betwn lh.m. How.vcr, qhen m omp@d sitb th. othd suEgrcups of
(hasi, lhe we Jainria seems to deviaie sienincdly lbm lhe Pnd bul shows siaita!!
ti.s with the KhrtuiM m.l Bhoi suppodins the work olPml B. M. Ds (1970). Thus,
il hay h. sid lh no sle.tion or .volurio.ary foE€s e wkinS otr d diit€En &-
Efts. lt sho*s thal olcE i. ! sen lic a+ilibiim ot $e FE*m populador witn tnc
olh.r sub-srcup of(nai populdions E$ltine io simildity betwo thc eeslEl ed
desc.ndel populstions. This indicales rhal lhe pEsnt populadon slilt equiEs the com-
mon Kiasi chmctnsdcs of the oiiginal slck. The findiogs on RXD) bl@d soups
wms lo confim th. sen Bl pi.vsiling rrqd mong de monsotoid poputaioB of
NonlEd Indi. eh.rc lhe Rh-n.Friv. gde is eid.r abs or pEknt i. a very low
iqErcy (Ds,l997.nd Bafla.h&jE,l%3).

On the orh.r hod, goelic m&k ts like PTC lasle seBitivity shos lhar ihe \v&
.laintia ofNonetalmg deviate significelly nom th. conpdEd popllatio.s. How.v.r,
in rcsFct of rh. deli.i.ncy of colou vision 6. prc*nr population is sisnificmlly

E
ll
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-
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s'1.fu'fu4fuN@yd',
dif.@l only liom 0E Bodcrchdt ofAs, h !uy, howd, b. mred rhll goetic
Mk a like FrC l.sl. *Bitivity ed colou blindn€$ & oBi&Ed lo b. a wel
E retic lMk€E in ompari$n to lhe ABO blood sDups s)slcD. Ncv.nh.l.ss, on the
b6is of the pErnt tudingi, it is difrcut to inkrprd rlE gcrcti. .ffinity of dte wd
,.i!tia ofNonBaleg. Eowder, n dbs similaity *i$ the Khasi suE!rcups with
,rsp.d io 0E ABO blo.d grcur6 dd Colour bliides, bui signifi@r ditre i. rc-
Tai of th. PrC hsrc .shiviry. Thc. tne pa$ fadi.g 6n ecrclic @t.R dong
rt \v- r.i ia populalion ofNoiri.lse n€.ds to he tunnd ftdi.d *ilh lh. brger
tupL siE along wnh ln. imlNion of lhe lddilional g.nctic ffik€$ which ould
Ftid. hoE i8ighr iDlo dE seElic conposnion ofthc Khasi porolador
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BACTERIAL DEGRADATION OF DELIAMETHRIN PESTICIDE

JahangirAloma.d Sangeeta Borohetia

t
Oehamerhrin, a synthetic pyrerhroid pesticide is a widely used insecti,

cide and is applied to a wide range of comme.cial crops tike tea, coton, etc. ti
rapidly paralrzes Ihe insect nervous system giving a quick knockdown elrecti
horever, his insecricide is highly toxi6 to humans and animats as ii acts as
ca.cinogen as rell as a neurotoxin. ln o.der to reduce lhe envircnmentat as welt
as public health risks ass@iated wlth the use of dettamethnn. thee is a need ro
develop rapid and effeclive methods to €move or minimize the @ncenlrations
of insecticides used. Biological-based approaches such as utilising pesticide,
degrading bacteria's sems to be the most promising and efleclive si€tegy. For
the bacte aldegradalion, it is enremety impo ant lo detemine the potenliatof
theso bacleria for the degEdation of deltaFelhrin under optimat ondilions in
I quid media. ln prosent study, it was obseNed that bacteriat stEins a€ ca
pable ofdegEdingdellamethrin in tiquid cultures with varying pesticide concen

KevWord3: PyEihdns, De[amethrin. Bacteriat Oegradation, Dettamethrin

rydhDid insricides e dqiv€d 6om narral conpomds ttuM s p}ttnii.s,
hd been islated Iion Crryd,rreu D. One ofll)e brcad-sp€ctnm insecticide belong-
ing lo pyrcthroids is Delr@dtrin tG)-E-cyao-j,ph€troxybeizyl OR, 3R)-3-e, t-
dibronoyinyl)-2. 2nimeihylcycloptupoe wboxylatel (Fis. I ), md h6 ben us.l for
lhe ntuasem€nr ola vd€ly of io*ct p€sts {Alce ed MeN€il2006. Cy@n 2Ot4).
Prrtltroids or a neurctoxiN ed klget th€ enrfil neNou syslen otinsls (Bu md
Ray 2004). The inecticidal potency ofdeltd!€thrin is d@ b indrctio. ofa bxic efet

lahanqnalom a s.ngRta SodEtE
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PFSTICIDE

- r_! €lls oldrc nnou syneq byremirins a ru olsodim ioN, *iicb alrm rrre &riviq
-_t -itim chmels Espomible aor rhe sigml rasnissiom of.e^e nnpulses (Bm dd::::rr-1 AkE and MacNeil 2006). D€lhethin cln al$ bibd to orher rarger chmel

: :: r dd can dnrufl rhe prcper fiuction ofthe nerous celh leadibg io pmlrsis ed
. - illr le.dslorhedeatholinects@a,ies.ra1 2007,Hjntzen?( at z.)l]q).

"=^n''q.^"
. e I r h.hic.l slrucrurc ol Dehamethrin

\hhoueh. ddllanelbrin is considerd to be safeNhencompaftdlo other iDsecti-

-. li q erer excess ire use of these conpounds c cause sevcre c.mlhination md
: i::31 concem. Delrhethrin bave a strong abiliry lo adsorption ro pafticles md
:--:: ::. may nesatilcly alled non,llrset o,Beisms suh d nsh, aquatic inseb, beetles,-t, :siri.w6ps,ddmicroorsmiss(WendlR4cheral 2OOl.Cycon.ral 2014,

-. il l0l6). Deltmerhrin is hishly toxic to hutres 6 \€ll as din.h and lons
-- :\ lsue hly lead to sone chrcnic diseass (Palet .r at 1999. Munoz-Leoz et al.

:1 ordo ro reduce ihe cnlnonnenlal and publi. heatth isks associared qirh
- _j_ !J use.lhe€ is aneed to dcvclop npid md efecrivc merhods tor the Emolalor
i*_ ::i.rn of dclhetb n in thc enliionnen!. Biolosicat apFoaches based oo the
:r :: &ri!ir_w olpesricide-desradibB b..tena seems to bc rhe nosr prcmisina md
.=.i . . rurecy. ln liquid nedia, the biodcgradarion prccess ofdclhethnn h nrcnBly

-:r3nr 
on racto^ such a GmpeFluE. pH. nurien6_ inocutun size. noistE, oF

= : =n.r contenl. the inirial pesticide mncentration.6d addilionat ctuto. soues
- -: : 6 $e DroDenies ofthe b&lerial slrains (Mestres sd MestEs 1992. Mnno?-
: ;: dl :009, TherefoE, the trese study is aibed ro dsess tbe capability to de,

-rc :.lh.thnn by indiscnous i$lated-bcteria.

l{\IfRIAISAND METIIODS

{lR,lR)-t-(2,2-
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For rhe pEs.nt sludy T@klai Tea R.*Nh lNdnn , .,o al, M chos.n a th. stlrdr

Delluetldn wa obraihed fDn Pesti.id. Slorc of T@klai Te. R.s.eh Itrti-
luL, JoilEi Delkmdnrin{cgmding mic@rgEis wE studied wnh va.yiig 6n-
cfirElio8 of peslicide l00ppm, 200ppm. 300ppm, 400ppm.

Bad.nal $rains (S2. Sl ed 56) we isolated foh D€lt methrin conroninaled
le. Seden ofTerhi T@ R.e.h Inniue, ,olhar For th. pcsnt sudt rbe be&rial
sl,lis w.rc greu i. nuEi. breth. Pr cul@s sG grcu and maintaincd sins
nulriml ago medi6 plat s. Th. plalq w€!. lh.n incubei€d al l7"C for 24 noua,

Biod.sndrtior of D.lt D.rhrir
For srudyins biodesddation ofDeltaneihriq MineBl Salt Mediuh (MSM) win

v.lying cocn nion of D.lt @lhrin (100 ppq 200 pFrL 100 ppm, 400 pph) E
u*d. h on. sd 6&t rial sE!i. Sl 6 u$d sinely od lhe otcr set conlii.s ! @ME
tiM of 52. S3 md S6 we& imul.r.d to lh. MSM wilh varyins d€lt melhrin. Tb.
cuhlG *.E grcm in r*o balchs oE onrliningjsl MSM, dd rh€ orhq $pDlG,
mmtcd wirh olhd $uces ofcorbon. sd rhey *@ $.o ihcublted at o hbidl tem,
pe6tw of 3eC for I days in a shnLer incubalo. Th. oplical dercily oflh€ cultuEs w5
n6ued !n6 erery 24 ho6 ar 600 OD, lo ch{t ln. adapr,biliry ot d. 6ic@eaF
ins. d w.ll 6 dendadon ol Delknctltrin.

E Ediotr.trd.t indrlir! of lr.ll.D.ttrin
An.r 72 houa ofincub.lion ofde 53 ed.oo$ftia baclenal srains- rh. cd-

turcs rere-€mtritu8.d at 1000 Dm for 5 nin. Th. suF!.ala wel.Lneds.qu,
wlume of di.hlomnethaE rc.dd.d ed incubaled ovmidt at mm tcmp.6tE.
Th. orereic phe wa exte&d -ed dned olcr a ydous NarSOr, Tlc diied *filcr
m dislvcd in H?LC gEd. reth@l dd lh.n sn lys€d by spenopholohetd. TIE
&gaddion etiviry @ €xpEsed a Flmllg. of d.gndadotr which ss catculfl€d

P.Ntrrlg. or d.SrdrtioD = Ah - A. /4 X 100
Wherc, Ar is absorba.ce of comloud al 264 nm befoe desBdalion and A. is absF
bdt at sc wav.l.nsth and d€srad.lion.

rahang r Ahn ad 5an9@ Borch.tE



q.dM *eryNr4hab!,rd t r]4t$! $)uJ

ijm (MSl,t) with

(inelic elysis usins the exrlct of vaious bacterial srains wcrc srudied hv
eletinC rhe c\ u& ts in nuuim' borh atonB wilh fie b(kdat "6n s-j ud onso!:

- 
or Mcreaar qarm rs2. Sl. aid so I tor abodr j0 m inures Non-. nocutakd "mple6 a contol Theeallce5q6rmedour ulingabj sparrcphoromeh tor t5 min,E uF Eacton mre q6 ob*^ed ar even 5 min,ntslut!

tfsr_LTs
Delhelhi. aca d a sole c&bon soee in MSM. ItE Sl belrial srrain ed:@ni@ ol s2 sl ud s6 sEairq l@ obte ro grcu in v(M wirh \ a4 in8 concent.a-. ' ol denamdh'r Dee'ddarion otdetkmerhrin u!.ng S-1 {,,in ri.h o ppm

=ftfiril showed a Iinired grwh. (]1$eofio hsd. *; !fle ba, hiat tte "@n.a able lo grow in 100 ppo. 2OO ppn. jO(] ppn, and 4OO ppm conc€nlmriooE:etlhn rhe b(Fjat smqh *a incrdrnstJ EprddniC 7ltu.otrtu ubaion tu:.-1d n Tabte I

LbL l Aborb.r.c or brctc.iir grefin with detitE.rtr.tu .r OD ()orE

rr-p &.reod rD\'loi ".lrplo Jahanq atom and sang€eta Borcheua
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0.184

0.160
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0.162

0.165

0.r56

0.172

0.178

0.153

0,190

0.208



*,.@h rk8.@dtkhd@ td r utr ts$te.rt
Tte biodcsradltioo ofdehmethrin p$fomed wing
for a Friod of 72 hom i. MSM snowd a limil.d
d€lrlhaM.. noEv(, ar I0o ppm, 20o ppD,300
lhey *ere able lo grcw well. Th€ bact€ial src*lh

mnsodiun ofs2.Sl ed 56 stains
eoulh ai 0 ppm concdtElion of
pDm, ard 400 rpm conc€nlElion.
increascd raDidly durine 24 h6 oi

TIE deelddalion ofdelran rtuin perfom b, S-l $raio for a pdiod of 72 ho@
in Mincdl Sah Mrdium with addirio@l @boh so!rce snou.d a bend stur,Ih as com-
pard to sples Bing delllmetttrjn $ lhe slc cdbon sou@ lor cuhuE Oablc 2).

T.bt 2Ablorbrm.olbrr.n s@ln rh d.hrD.rhnr rd lddirio..l. n rl

s,!
IH

Similrly. biodegadalion ofdclknethin by consoniM ofs2, 53 and 56 strains
for a pe.iod of72 hom in MSM *iO ldditioel 6bon some inc@ed npidly duing

The S-3 sr@in ahle to deCtad. ihe delrdelMn pesicide wilh 100 ppm &d 400
ppn @ncmrration. AI 100 ppftr.rhe p.enlag. d.gndadon *6 foud lo be 74% ed
40o ppm rhe p.t.nlase of dqEd.tion m 76% (Tabl.l). HowEr, *trn supplc
nenLd wilh & additional carbon sourc., lhe p€rc.nlase ofdeead.tioo .l 100 tpm re
0% ed il inc@s 10 68 % !l 400 prh delhncthrin coDc..rrarion.

Lilewie, 0E @enim of 52. 53 &d 56 sFtins wN abl. 10 dcgade lh.
dellah.tMn p.nicid. wilh 100 ppn ad 400 ppm concenhdo4 tud rhe peE.ohge of
desdEtion of 42% md 77% respdilely. The beteial deslad.tion was noe widr
400ppD of inilial onqtmlion Ihs I00 ppn of innial conemalion ofpelricid€ s
conpacd ro s,h.i ! sinsl. bocrrial srrajn E E d.

The consoniun ofs2, 53 ed 36 strains w@ abl. to degad.lh€ dehmedrir
Desticid. in 400 pDn conccnlralion of d€lh.rhrin and there is .o rcduclion ot
delumdhnn in 100 ppm.oncmldrion. Th. prc.nr.s. desEddion ar ,00 ppE

0.386

0 312

0.314

o 472

o.5'l

0.2r9 0.652

)rhanqn Abm and S.ng€eta 8.(hena



lelldnelhrin M foud lo b. 0 %; borvq il incENs ro 51 %. The most pbbable €eD
nlsbt b€ tnar h&idia ulilired only the additional cafton eme forgrc$'ln, howvd. s ine
nditional ctrbon so@ se6 depleted, ir sbni heiibolisins detametbrin.

Trble 3 Per.enlagc delrrdation ofd.lhmethrin alter ?2 hours

r.rcnbseDesEd{iion oi,lelmedun f o)

VSN,I MSM + Addnional c,rhon s.r.c

s2, sl,

The biodendalion oldellanednin rm als onlimed by ldnetic studies i. real rine.
- : Sr stEin md coNtim ols2, 53 ad 56 wE fomd to e6.imrly urilia delamerl,in in
I )ins ol degEdalion Eactio. (Figs. 2 and 3). Moreover. the deeiadation nte sd the

..,-otralion1@indiretprolonionbtlE@tionkinelicsobwedTrE6teofdesEd.tion
--.hilherinhodSlodconsonimoas2.Sl d56slmi.swhmsupptementedwithtu
!: jonal cdbo. sole al at 400 pp6 delbneduin

!, f-

ts-'+-------

lahanqn A om and s.ngela Bordret a



lrg.2 : D.g.dadon of d.ltm.0uin ty 53 snd32 Sl nd 3-6 vnhoui.iditionl @bon

Jahanqir Alom and s.nqeet 8.dEna

o"FdldGolDJldHi'nd!'6dldDdd

It".t'-

Fig.3: D.8iadltion ofdeltam.lhrin by Sl ed 52, 53 ed 56 with addidon l c€fton

DiSCUSSION
DelLm.lhrin is on of the most mmonly .nd ext Eivcly ued onmodrl

iNclicidc in l.s 8{den it is, thercforc, imporlel lo Imov. my Dellamelhrin on-
llminarion, a it poFs mey h.zrdoN efels nol only ro thc mviomal b al$ to
hllll@ and &ih6ls a wll (Cr6tr dr al. 2014). Biolosical ndhods 6itrg eil ni@
oleaismidrb.d)et $mdhodtoEmvc& ordegBdesEh@ilahi@lsadry
c& conven sGh hazardoG comroud norroxic melabolil$, witholl cuine &y d.t-
nmdial .trccrs to ihe hme hcalfi dd envircnmeir (Muoz-L@z et. al. 2009),

Delr.m.lhiin is usd ro coDnol auuru tupptu$*io llbFr .aleryilla) in t@
sardc.. md kius iNe.r on onl!.t rnd thrcu8h diS.aim D.,boah.in tlidly p€Elru
fieir*cl n. ous syslm siving ! quid lnotdoM.fer by indE6 rh. inhibnio. oa
dEsodimchdrelaclivqlion8r1.(C)rcon€. al 2014).D€lr.mthrinishig yloxica
it &ts a a n ftloiin * well 6 a @i.os.ns, it hs deletnoN.fecls to hmes,
aqunic orgdishs od other oon-rars€tted orsdiss. DE 10 ik .xreBive md eiceF



siv.ege,nislh@foElEcsaryiod.sFd€{klhn rtrin,6ilceo.hi@rea.d*plo
r.ts eUE. Fd {E.fiicidl biodn diedon ofdclEm.tltrin. n would b€ advelogoN il
ois@geiss o'ndb. ued io&e,"d. deltamaluin, Na.rdrlcs, i i. extdely ihport r
odet mine lh€ DoLnli.l th. ditf@nr micmrgmis lo deeddalid cing liqnid ne<tia
Tnus, in lhe pEsr sludy, e atkmpr hs ben mad.lo 5ss lhc Ft ial of$il ba.rc.ia ro
J+radins d.lErctluin ir liquid cubEs. Tw arpmrh6 *@ adopl.d stEE a singL Sl
xd a con$nim ofs2. Sl dd 36 nains eE i$lar.d lirh $il ald stdied. Als varying
-inqtaIi6 ofd.ha4ftia in MSM dd MSM supplnmnd c{hon elE 16 rsed ro
ody lhe Frnhg. of&gad.i@ ald iis.fleci o! the gD*1h ofta.hia Flm ou sludx
: {a obsv.d lhd lnesoB1n oib€.r.dal sftin and mre ol0E biodeg'ldario p@s \@
:-!h.Eed *ha the liquid m.dia suppleMr.d wilh addilioal c.rbm $u@ o nnitients.

Whe. $e bad€nal s&lins {€E srcm in MSM mdia only, they *se capabh ol
*aboliing delr.oduin 6 d. $l!c ofc.rbon.d oErB/. Sinils EF,rs wob*.rcd
- S.,a,,a,,r.r.16 artd $a bacl.na &d dBe ME found b b€ @rqnk ofd.sEding
: .id. spellu ofqrfidic prrErbrcids (Mui.. ar 1935. Cron.. ,l 2014). Th.
:ioaion Fffitd inlhis sMy, irdi.r.d lnal lIE ba.ici,l sraiB md then@nia s@
-ricim i. bio{kgradrionofd.lt {lnrill. @b. eetrcidnrool for biocEdjario! ofdE
-i-\.in pltlhftids (.lehamcthrin). Howv.r, firtlE He@h studi.s, $ch s molduls
tuianiol! in rdo6 ofavitlMr wirhtE *Ei,rs! &d dE ioxicologieled eeEric
\rst fmE lh€ strai6 ed lh.n ability lo deeBd€ olhd pyrctnriods and irs denva&cs,
nLJ tE cmien our b.fw tu applicadon olthes stai6 in dE fEld-sile bi()m.diatjon.
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\ REVIEW ON NON CONVENTIONAL LEAFY VEGETABLES
OF MEGHALAYA

Devaiyoli Bokolial

Thrs paper lsis 134 spec es oflnderutiized, non convenllonal lea[, veg
::: :s nlhestateof Meghaaya Thesespeciesbeongslol00generaand60. .s Rulaceae contains 8 specles oi wild ed b es fo lowed by Aslebceae,: ..-rlaceae and Robia.eae each wth 7 speces. These plants are mainly
:: +::l irom wld habitars: some of them a.e semi domestieled The witd
:: : ::3',erch nessenta nutrlenlsnecessarytomaintainahealihynutritiona
: :': :'an indvidual. Due to a change in the food habis of the peope and
:: :' :.slrlclon olthe wid edible species the latter are disappea no from_: :.: Peope should be made aware of the health benelts fom the witd

::::: :^d susta nable use ollhese species shoLld be encouraged.

Leary Vegeiable, Non Conventional, Wild Edible SpeciesTnbes,

fi dhdefr slale ofMegh.lay? is one oflhe biodiversity nch stat s ofln.
,:: :-:r1ral hcalion is25r'47-26!10 N hrnude and 89J.15 -92!47 E longilude

- :- ]r o1 21.129 sq km. Tbe state is suromded by Bosladesh in south md
._ r_: :\ ,\*,m in nonh and nonhestcm side. The srlte is a pd ofrndo-_,::=:t hor\tn(Me]€rer dl 2000).TlcsrarehaaloestcoverofMeghalalz
-- ^ 

1.:i ir 76 76% olrhe lolll seosraphical ma ofrhe slar. MeEhataya is a
:-d1 Eibsl tute. md h4 a trib.tl populalion of 86. tolo witi ile main tribs-
EE jd nn Gd Tne l(nai dd Jaintia@ believed io have nighted fiom Cm-
rn :* c6! E b.lieled ro be oilibdo,Btmm orisin. Tn e p@ple de very

@



closlonaIWardlarg€lydeFnde on forcs1for oleir li!.lihood (Sawe et. ul.,2@1),
wbich is Gflecled in lhe f@d hrlir ad othr sio cnlluEl p@ic ollh.e @mnui-

Wild .dibl. plmB Irow mtuElly wirhoul much c@ md an€ ion. Tnese ac
t m.d a non conv€nlion l fold plels a aU oa th.m luk taBe sl. or oAaniz.d
cuhivorion. SoBe oI tn€s non convertional food plals e *Di domsti@r€d dE to
th.n usetulness. They play e iDpoi4t rcle in liles ofp.opl. of itrdig€noE cohmu!
ri4 in difrftnt plns of$e world, Apdt fton Eoliding inponaor ecologicql * ices,
bo! tim6e! forcn poducc 3@h d liuiti tub.6. dnen6,l.av6, sh@rs. flo@6 dd
olhr p.n5 olwild pl&ts @ exr&Ed lrom lrE foBts and unliad for wioa purpos
ircludine lh.i. ue 4 lood. Tte* lon onvention l sm.s oaf.od 4 nch in esntial
nuriots ed vir'nins md e vcry imponafl dietcry supplement! lo a hibal individuat.
Mldplel3alesiveev.6lolhqusfulproduclslik mcdi.ine, fib€!, fo.tdd, dy.s elc.
(I<.ydg 200?). Th.s ale povid. @no6ic suiry ro rhe nral p@pl€ ar the rine ol
n€d. Rml p6pl. em sm. moul by $llin8 lhem in the tElcrs &d rhE G rle
imponmt in tu61 €@nomy (Sawie ?( a/. 2007). Mey ofth€s pl ts m als u*d in
lr.dilio@l tud Elieious ntuh &d lhus intitulely Bscialed with socio<onohic-
oltMl-rcligioB livcs of tlE ribll Foplc.

Duing de lal decad.. @Niddble inl.En h6 b€.n giv6 to tls@h and
docu.nlalion of *ild edible pl&ts. S.i€ndfic r€sech.s ero$ rh. @rld have F
waled rhal d* to intensiv. asricull@ praclices. ou commercial cops e slowly Ios.
ing th.ir origin l taste, .utritional qulities, elc. ThE inl.rcsr has ben shined b*ardr
all.mlive lood pleq vhicb e availau. namUy od have nor ben comeeiauy
exploil.d y.t. Asuld the sorld, 6 nmbei of swh plqls e slill b.ine @llered aDd
onsmcd as dielery suppl.o.lll, especially by indisenou commmnies. t aly vee-
aabl6 e one sEh ihportlrt wild edibt. .xrr@r.d fmh loBri Lq6 v.eelabl.s alq
@hpaELircb 6y ro co*. in th. ens rhar rhe rqurE lss pMsin8 unl,re moE]
rub6, lrems or orher edible pdr ola pler L.ai r.g.Ebl.s m.lb pacr€d yiq
Gscnlill miEBIs. drioxiducmd orhd nurienBed Lhus a deal wild€dibh prod.l
ucr lom th. focn. I

A nmb.r ol $ork6 hnve snrdi.d 
'hc 

erhobohtD otdiFGED' lrib.s of ln. sDC
(Reand N@si,1980. Rrc.I08l. M4lhui sd uanaM. lgal. Anftd a Bodhlhi
2005. ,aiyal. 201O). worksdocm.nrinS wld edble pl&E ofrlE sE e have de be{
cfred ou I Pddey ., a/ lgcl. Kryug 2007. Sawio .. dI 2007, J.da 2009. Chndl
2010. KE ?r a/. 2012. Sin8h.,. u/ 2012, LFgdoh ad Khahodi 20t4, KnGhrrq
.. al 2015). PEs.nl acour deals wid fie d.sriplion of dord€d wild lety wrl
.Lb16 iitrh V.snahy.. I



\on{oNetrrion,l le.6 regct.blB orM.ah,l,)a
A lisl offt.orded no. convational legehble spei€s of Meghalaya with r]1eir

:eily .mes. local ndes, habit ed usge is given in Table L A lotal of 134 species of
rildedibles beloneing io 100 ce.era and 60 fmilies e included in tbe list. Oul of
-_.s, $mnosFrms m epresented by one sp€cies trd preidoph,les wilh t*o species

-longing to lwo fmilies md iso senera. Rutaceae conrains rhe hishest nunber of
-i l'i ed ible species ( 8 spp. ) lo U oqed by Aslereec. Polygon e& dd Rubiaceae, eeh
":$ 7 spcies. A6cee, Moraceac md Pri6ul&@ have 6 species oawililedible lea&
.-cies qcn, foUoqed by Ac thaceae, Begoniaceae, Mlacea€ md v.rbemceae ljrh 4
Ries @h (Fiem I). za n,r:r.,!, ontai.s the highesl number olspecies (6 spp.)

:o\ed by Ficus (5 spp.), C&rodendrtn oidnd P.rsk ialitn four speies dch
: 3ue-2). Eabit 'listi6ulio. shows that 43.28% (58 spp.) oalhe witd edibles ce helbs,
:: ,:r7! (30 spp.) each e snnbs Md res, md I L94% (16 spp.) ee clihbe6 (IisE

J",*""if '""301o"_;o""1;.."7

F{rE r Dobin.rl f,nili6 of ron onv.Dtiodl lefy vegeirbte



rigun l Doninrnr pencr. olnon c.nrcntronrllc,fr rcAdrhl.3

FiguE 3 q.bit dLr.iburiotr ol troFco.venlioml k.ry v€.l.bld

P.opl€ olde slale consD. a numbd of Eary veSelabl€s coll4t d ftom a vdi-
elyofvildor*hivildh.bn s. Lnds leves dd shmls.l$iss, Ftiols, you8 Eonds

and $mdimes cnlic pldi body ofhertaceous vegehbles aE consmed flied o. boiled.
Moy of the 168 v.g.lablcs e avrlable in 3 paniclld s.en (M@ls) vhile oth.6
Ec sroiloble throush.ut tne yed Sevehl species aE weds ercwiig in home gadcns,
Ndsid6, fallow agricdrual ldds, etc.le.C. Centella asiotico, Cte.opodiun atbM
Dipl@iM dc e,nW, DrW ia coddu, E llia ronchilalia, Pu.tbtid loetids, Plan.
taao dioti.4 Ruippa idi.a. SMcr6 am6iJ, erc.). Som srEi6 lnoud Srcw @lu
tally. du. $ !hei! usfulncs md eonomic uiilities, @ gom in hon.slad 8ard..s.

L,



Eouhtt ia @tdata ai C.d.lld d,ar'.a c pDbably thc h6t omonly uscd h.rbs,
4!o Bwl a chL:tncy or ve8elablc by th. elhrh pepl€ ofrhc slale. Bolh have medicin.l
pmFni$ sd al$ lsd nrditio ll, for cuing..riair .ilm.nls. Andru hu ti.olot,
1. rnidn. lle6ia iMlica, ColNuia aflinis, C. uc"la o, Ch.nopodirD albun,
Dipl@im .sculed,n, Fagopy.uk @u!du,\ lu@ rcNle8is,.tc. e $m. oflh.
iomon wild leaty v.g.hbles coosuhed in lhe atc. L.sves of ,4llud ru otrh,
to,giu loeti.lun, Mu ara ko.niAii. Za"tho,ylun arnotun, Z linone a Z
,4PUlw ad Z tkha @ wd s lpie ro n.vo 6sh, Mt or odE.ui* A nh-

|f,rdis, Aspt4grs rdcekosu, Cente a asiatica, Chenopotlith olbun, Coloc*la
tttleata, Cofthons olitotiu. Dipl@iw.scul.rlrn, E4hglu4IoetidD, Eo turnia
:atua O.Nn h. lieans, zdnthottl@.rer,, E dE l4ry vegcrlblg nainl, lound
. iocal nalcts. Nol oly the n&l peoplc, bur rh€ ciry dwll.6 roo pGld rhc* noo
$r orioml wild ves.L.bl6 md rhu wild L.6/ veg.tsblca have good d.@ds in hoth
-r!.nd obd Dari.rs. How€s em. ofth. wild l@ry v.gct bl6 e.oNM.d only
! .r.l d.a. tav6 of spei6 lilt Ailisio Ntiifolia, CM.lina b.ngtobBb,
:alrodiu trifoliun, Galcinia cova, Ldsia spinotu, Otuxylun indicun. Pipa
nanfu Surchochlan s pulchetl o, Xahthfud snumtiD,eE @ coll4red ed
:Ed.d mainly by ru61 p.opl.i th.F vild .dibl6 G .iihs nol .vailable or nor
rrEEd b urb6n poprl.riol

\utrilioml qu.lity .n lysG ofene ofth. wild ldry v.Selabl* av.itablc in $e
e h6 b..n cnied out, Reports rev€d that th.sc wild vcS.lables e ,ich in esknrisl
a:Es .rd dtioxiddrs. Some olth. wild edibl.s ce b. .sily omp.Fd wnh cuhi
*d cs for lh.ir nurriliord qudnid (fuEhE-Mu8k-, 2006; S.!1. 2Ot l)_ Thu

--rrion 
of te* l4ry vesehblcs nob rh. wild plays m ihportort rctc in main-

llq 3..d h.alth of. p.Mn.

r-!@d $e qorld, rhft e @ly 30 sFci6 of allivard plnr which lmvidc

- 
tu 9C/o oflhe food podlcioo &d only l2 rlom.slic.tqd species ptovide Eoond

E <!E olorie inr.t. ofrh. 6riE hllM Fpulation (FAO, 196). ThE ou.Dps
t - E& i!]rmB p6sr in nd frrG. to sEh I silurim rhe mo @Nc.-

-t 
.d .ild dibl. plets @ b. a good alr.h.tiv. to .e the pesM on ou sgri

- 
r*a The non co.ventioml *nd vcS.bbles hav. ofia ri8rifi@.s too,

1 r-.1 rild .dibl. sFi6 @ h. pickd rp for doostiqti@ (K!y&& 2OO7).

- 
Jl rild rpai6 c@hin .gtubic.lly d6iEU. .l[Er.6, rnich @ b. in-

: ,*.*i* l@



corlo61ed in plol beeding pogrmme ro inprove comercial vdielies (Bokolisl md
Syieolieh. 2014). There is a lack olawness .non8 lhe seneEl msses about lhe role
of the wild ediblca in midainins sood health. Suslainable use of these wild ler1 md
olher cdible spccies sbould be encomsed. A1lhe same line, co.servaion ofthese
plmls G importm! as populalion of sme ol the * ild edible species is declining due ro
overexploilation (nainly for limber dd oedici.al pu{.4s, md habitat dcsmctiob
(lyngdoh md KhaBhedi. 2014; Kh&snmdi, d ,4, 2015). In such a situalion. domes-
icarioo cm be considered as a lou cost mnseflation measure for lne wild edible spe-
cics (Chndri, 2006). The need ofihe hou n b make psple asare about lhe healrb
behefils oflne *ild edibles d imporlance ofsustlinable utilialion d conseNltion
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REPETITIVE TRANSCRANIAL MAGNETIC STIMULATION
IVPROVED CROSS AND FINE MOTOR FTJNCTIONS IN

SPASTIC CEREBRAL PALSY CHILDREN
Bablu L Rajak, Mena Gupta, oinesh Bh.tia6ndArun Mukheie

Repetitive Tramcranial magn6tic stimulation (TMS) being a non-inva-

- 
fnulalion tachnology has proved io indu@ holor funciions in parienrs

r.lE rg l!06 neurcmusorla disord€r Spaslic ce€bEl pahy (sCP) is one such
!ffuscllar di$rder rhai af€cb move,rEnt and pclure of a developing

=t '. o.der lo lre6t lh*e spastic patients, vaio8 theEp€utic interentions

- senty being used wiih limit€d result and nsw€r ones that cih yietd better

-.G aG @ntinuously been explor€di rTIMS is on€ such inl€ru€ntion. ln this
ia € employed rTMS as an assistive toolwith physicalth6l6py (PT) to

-..rt 
tulor tunclions of sCP chaldcn. Irenty sCP childGn were *lected

- 
iE n into two groups often each in rcrecnc€ group (RG) and inrervernionat

rE G) RG was povided wilh only PT for 30 minuios daily ror 20 days and
C 

- 
dmhEreredwith iTMS (t€quency sHz) for 15 minutesrottowed by PT

,.r euralio. as in RG To svaluale the gross .nd tine motor pertomances
t n6. pabent . unive.sally acc€pted scales namety gross motor functjon
Gna rd qualiy of upper exir€mity skill lasl (OUEST) re€ u*d. AnalFis
,- Gs po6l GMFM and OUEST 6core. re\€al€d an improvolrrent ofo.55%
.{E -rcaD. tunclion and 0.45% in ,ine molor lunctions in RG However, both
lE tE ftE molor luncuon was higher in lc wilh 1.95% and 0 09% €spec.

- 
- sp.red io RG The €3ult showed thai rTMS foLtov!€d by PT was

-.al€E 
6 mpovi.g motor abitity in sCP patienls.

- 
E*: Cecb.al Patsy (CP), G,oss Motor Funclion MeasuE (GMFM),

O@rry of Upper Ettromity SkillTest (OUEST), PhysicstTherapy
'PT) Tlanscrania Magnetic Stimulation (TMs)



INTRODIJCTION
\\,ilh th. inlrcduction of rcp.riliv. Trusroial Ma8lelic Slinulalion GTMS)

s bhin stiell.tion t ch.iqE in I989, th.rc nld b.e. . nmber ofiNeslisalioEl stud-
i6 rh{ dcnonshr€d its abiliry ro stimulat mnicospinal sd i.rreortiql molor.oner
(Val@-Ca6rc and Pscual-Lon , 2005)- Ilis €xcildility phenorcnon ofrTMS wd
u$d a fimp.utic rol fo. a vdi.ty of reurclosial md elared hoveie disordeB
((mbl. €l, zl, 2014). ITMS is a non-inveiv. b6in stimulation Lchnique vher gen.

cdted h.s!.tic ficld fiDn the coil b dcliveEd thrcugh thc skull dep i.ro thc bdin
ft3ue. The Ep€iitive pulses of thc o.gnelic lield slinul.t neuoial etivily ol rh.
t rgct b6i. aM by ch&ging th. pE nimulE dynmics of rc@ul firing in ill. sdnu-
laLd egion (Ridding and Rothwell, 201?)- Sludi€s hav€ esbblish.d 1nar blain slinuh-
lion uing iIMS m slimulde molor muoN fi.r f{iliraE molo. 6mdon in eimals
(adkinlMuir ed Jones, 2003; PlauE er ,1, 2003) dd humaN (Kunnu. 2013). Kinon
(201 1) denonsu ed $e e of hilh tuq@ncy iTMS on stok sd CP p61ifl t' fiar
feilitarcd holor frucion by srimulaling Iheir nob, .onex. Ce6b@l palsy (CP) is a
i.rbdd.lopmotal disrdq on5.d du. ro injlry ro rh. dev.lopiis bain cu.i drins
binn or widin No lra of lif. (Roenh.m d, ,1, 2007). CP is of ditr E ttles -
araxic, spGlic sd dyskineli.i monS *hich spaslic CP i. mosl como.. SDssdc e&
bEI palsy is a .emnllml& impaim.nts lnat linil5 ih. moveoot dd postuE of lhc
body du. ro turcN in lhe lonic slErch Eflex or.Mee.mred Gndon eflex in lh€ nNles
(Od@L 1981). Thcs psticnls @ mr lblc ro Frfom civnies of daily livins (ADL)
thar iovolve doveheor dd coo.dinalion ofm, les md other body pans .!d thG fail to
&hieE ddelopmenbl -tiviri6 seh 6 ollins, m*lirg, sining, slanding dd sdk.
ins

In ord{ ro Edr nBle tidr.* lor imprevins then mobr Frfoltr,ac, ri-
ous inteNcntio.s sucn as i nlh.col baclofd. do6d rhizolomy, h}?erh&ic oxyeen
tneE x €leceic slimulario., .rc. (S6{.h.1 ., zl, 200n consrlined indred mv.-
Ddt thcdpy (Taub s,. ai., 1998), ITMS (Cupl! d. al, 2016) e cohbincd wilh physi-
cal dtupy. ?hrsical theBpy (PT) re4h.s dayro-day mov.m.nt skilts srh 6 sinin&
qlting. playiig &d dr$ine Bine 6r's onholics md prclides nucle sftnslhcning
ex.rct* {Ddimo, 2006), PT d(B€s murle lighb*s, strcnelll€n ud.rlyinS
neles, .rd l.o preper or nncional motor pdrm. Tnus, iD dlc pE*nt srudy *
aim to evalule the eft@iven ss of iTMS over PT to impmv€ nolor nDcdon in spctic

MATERIALS AND METHOD

b rhis srudx Nem-MS1D V&itur-2 d.rapeuiic (Ncmsot, Rusia) with egula&d
R.Fi'i. rdxtunr P.\y (hir&d



liins (ADrl

s,.cfu*.edtKhl8'a'&14]g)y,a!
:n in dE f!g@ ofeidl (AIEC{2-I00.C) dd lwo ch@* ofNem-EMO-MS diSi-
i 5rnm (fd d.t@ining rh. moror lhBhold) wE dplot€d. lrE .i8hl s[,p€d @il
!tuies a Dagn.tic fi.ld of up to 4 Tesl! ar 1h. @t r ofth. coil thal 6ily peretarcs
! l-mium ud.nr.E n o fi. $i dsw of lh. bEir

atuG dia€tued a spes:ric CP (hmiplesic. dipl.gic or quadriplegic) by @mll,t

-$ia ed NWlogisrs lhat mct ou iklcion ciite.ia \r@ selar.d for $. sludy.
iEsEn c.ireri! followcd wft - willioglB ro Fnicip.r.r ag. 8rcup h.tcr 2 lo 15

< mul€ tight1st mild lo Dode6i. .nd corrtrtive dciicie.cy dl to moddlt. The

-siD .rir.ria wE - ey m.Lllic impler; llmnt olLd $im or unsLbl€ Fhrsi
a rnditiotr and &y onS.nit l di$rd.6.I\voty sCP pdieol! hom lhe oul-padenl
trEhr of UDAAN-fq fi. ditr ml .bl€d N€* Delhi. E@ *lcr.d for th. 3rudy.

-r.d co@nl wa p@ur€d fon $. pacnls or eoardim of 0E 3.lmt d childr.n
rE !Bfo8 6cm abou dE.fcl' olrruS, Th. p.ti., 9@ dividcd inlo twosroups
- r*w sDup (RG) and int ry. ion l Eroup (lG). TlE participers chd&ltri5ti6

Tabl. r Chrncrensdcs of studl smuD

(RG) (IG)

8.4t 14,31
l0?.9126.11
21.4!12.63

7.9114.85
I09.4128.04
22.4!12.31

. --. : \tr.rsur. rCrJtrNl) af J eux ir) ot Lirp.r F\rcmnj_ skitl
: . ,.-rrr.,L.!al.\ nlhi\nuJ) Bolh rhc\. '.r1.\ 3re \idel\
:_.: ni rf ).o iy in,0(n.nrenr Ln 5( l' ]r&. . rri.raJnnnis
: : ..:trL..rrc Nnnnn)nc.hascd nreau..\lnrll)s.rmd
.. . -:...,no,.ntrln,iL€nonr:.1rgtu{ingdrilJtolling rnNl-

' : :. ::::, r.lir.d t, Js !n)\s nrror ahiliri.\ ol(l) ta-. : . iSl .ri.(bhi Jlun.rtr)nstsrnspnrg.Lili,ng.$.ighr
. .- l: i. rl)r\linn) cr rl ltr'):rr
.. ..-..--::)r n( N $[ich xr. lrotrn.d itr!) irc dotrrilu.



nm€lyA- lyinged rcllins(l7nent, B- siting(20it€ms).C - cnwlins d kneeling
(14 ilenr. D - slmdinc (ll ilens), dd E - walkins, Ilmiry md jumpins (24 ilens)
QUESI m speially dereloped 10 oveMne lhe limilltion ofn6urs of6od nmc-
tion in childr€n silh mo1or disbilili€s. Il ompnss ofdes.iplive a.d impa,mot haed
ne$uEs shich e desigded io evaluate the fine novement paltms in CP patienls.

QUEST euluars 16 items of upper exlremit, in fou dotuiG, ndely, A - diss@ialed
movenenrs, B - 86pin8, c - prcre.tive extension dd D - weielt beeine.

ln this study,lhe RC cofrprisi.g olten patienls wft poided only PT for 30
minut s d.ily Ior 20 days (5 days p€r wek for 4 week, md in th€ IG iTMS frequency
of5Hz (1500 pulss) @ adninisleEd daily for l5 minules for 20 days foUowed by PT
In IG pnor to shfting lhe rTMS lheEpx nolor thr€shold (MT) ofthe subjecl *6 deler
nined. Mobr rhrcshold is defined s the minimum i ensity of single pulse ol TMs
whicb ws iequircd lo prcduce a prcdefined iolor evoked po!€nlial in abduclor pollicis
br€vis (ABP) nu$l€ in al l%t 50olo of re liials(Rossinieta1.,I994). Dehinarion oi
MT is ofsrear imporla.ce in TMS studies becaus il is a wa, to calibat€ the mil output
€nersl/ (nssnetic neB) fo. dose md safery limits iPajapalse md Kirton,2013).

Paned r lesr on prc veBus post CMFM md QUEST sorcs oldiferc.l grcups
*6 pdlomed using MS-Excel. The alpna valu€ oI0.05 ms nx€d for all slalislical
malysis. Addilionrlly, lhc nem md m€diM values ofdsessmenl sMles werc usd to
evalMte the percenlage ofinproveme.l in ditrerent srcups by difreEfi ln€rapdlic ap

RESULIS
The sralislical analysis is suomdized in lable 2. The pvalue oblained non the

alysG of both lhe dsessoe.r eales (GMIM dd QUEST) of dififfir goups (RG
d IG) showed statisti@lly signiffcmt Esull G<0.05). Addilionally. rhe ch&ge in he

die ed hed eores in hoth the grcups (RO md IG) signines inprolem€nl i. goss
od fine hoto! lbihies ol spaslic CP childien.

Trbl.2 D.sfiptive sr.lbrics ol refcrene xnd inreB.nrionrl gtuup3

** llf 5252133.21 5r.07133.s2



r 20ll).

The impovement in soss nolor nnction in ditleienl gioups 6 evaluted non
aee i. mea $oE (%) md il was fomd to h. 0.55% ed 1.95% in RG md IG
:rclively (liem I ). This impolemenl is tunhe, validaled bv lhe chmge in nedim
! :rs oIGMFM (Eble 2). Signiticml imprcvehenl in nolor tunclion ofpatienls in iG
!: obse ed wheE palienls qere adminnteed rTMS follored by PT a compded to
: : ahcm onlv PT {ar admidislded.

FE.n r: Md chau. t<w.@
F! ad Fn c\rtrl sd. h

Flgu. l: Mea chrnr! t@.m
pr. dd poi CYFII Ed. h

L E6m1in fine noior nmdon moog boih tn greups 6 evrluabd nom chmge

. 
- 

* (%) s6 fomd to be 0.45 dd 0.99 in RG &d IC rcspetiv€lv (6e!e 2).

nnner lalidaled by the chase in nedi& scoEs ofQUEST (b6le
urtion rn pdienEol lc qasobseneJ dm to the

sto\
j6,,fi.d $€ eflectivmess of iTMS ove! PT aloE. Those padenls sho
eEl rllls aollowed 6y Pr show€d .9p@iahl€ prosE$ boin in CMFM
r s iD limn d 20 pssiotr 6 @nr€red lo lhose palinB rnal mr€ PG
tI -Fl iryord grcs md fine notor perlotlMc in sCP childr€n mul be

! n. + 6ng .tret of lhe magnetic ptrlss .lelilend fron tn€ rTMS on
r E .f dE t'ain rh,1 led t6 ihe erivalion ofFlal€d mwl€s *hich
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