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7 Citcfgekogpvqu 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000069 
8 Tghgtípekcu00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000006: 

Ecrîvwnq"KKK"⁄"Gzvtcèçq"fg"ôngq"fg"ugogpvgu"fg"ocoqpc"wucpfq"gvcpqn 000000000000000006; 
Gzvtcèçq"fg"ôngq"fg"ugogpvgu"fg"ocoqpc"wucpfq"gvcpqn00000000000000000000000000000000000000072 

Qknuggf"gzvtcevkqp"qh"ecuvqtdgcp"d{"gvjcpqn0000000000000000000000000000000000000000000000000000000000000073 
3 Kpvtqfwèçq00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000074 

4 Ocvgtkcn"g"oêvqfqu 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000076 
403 Ocvgtkcn"xgigvcn000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000076 
404 Fgvgtokpcèçq"fq"vgqt"fg"ôngq00000000000000000000000000000000000000000000000000000000000000000000077 

40403 Gzvtcèçq"uqzjngv000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 77 
40404 Gzvtcèçq"c"htkq 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 77 

405 Cxcnkcèçq"guvcvîuvkec"fqu"fcfqu00000000000000000000000000000000000000000000000000000000000000000077 
5 Tguwnvcfqu"g"fkuewuuçq 00000000000000000000000000000000000000000000000000000000000000000000000000000000000078 
6 Eqpenwuùgu 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000007; 

7 Citcfgekogpvqu 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000007; 
8 Tghgtípekcu000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000082 

5 Fkuewuuçq"igtcn 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000084 
6 Eqpenwuùgu"igtcku 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000008: 

7 Eqpukfgtcèùgu"igtcku 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000008; 
8 Tghgtípekcu"Dkdnkqitâhkecu 0000000000000000000000000000000000000000000000000000000000000000000000000000000092 
CRÙPFKEG"C000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000094 
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1 Introdução geral 

C" guecuuc" wvknk|cèçq" fg" ugogpvgu" ugngekqpcfcu" pq" ewnvkxq" vtcfkekqpcn" fc"

ocoqpc"ê"c"rtkpekrcn"ecwuc"fc"dckzc"rtqfwvkxkfcfg"g"fc"uwuegvkdknkfcfg"äu"fqgpècu."

gpvtg" qwvtqu" rtqdngocu" citqpõokequ" cuuqekcfqu" ä" ewnvwtc" fc" qngcikpquc0" Godqtc"

ewnvkxctgu" fg" ocoqpc" kpvtqfw|kfcu" pq" Tkq" Itcpfg" fq" Uwn" vgpjco" fgoqpuvtcfq"

cfcrvcèçq." ê" hwpfcogpvcn" fgugpxqnxgt" wo" rtqitcoc" fg" ognjqtcogpvq" igpêvkeq"

rctc"c"ewnvwtc."c"hko"fg"qhgtgegt"ewnvkxctgu"ocku"rtqfwvkxcu."rtgeqegu."tgukuvgpvgu"äu"

fqgpècu" g" eqo" gngxcfq" vgqt" fg" ôngq0" Gpvgpfgpfq" guvc" pgeguukfcfg." c" Godtcrc"

Enkoc" Vgorgtcfq" guvâ" guvtwvwtcpfq" wo" dcpeq" cvkxq" fg" igtoqrncuoc" *DCI+"

eqpuvkvwîfq" fg" ewnvkxctgu" kpvtqfw|kfcu" g" ceguuqu" nqecku" fg" qeqttípekc" gurqpvãpgc"

*UKNXC"gv"cn., 4226+0"Xkucpfq"c"cwzknkct"pc"kfgpvkhkecèçq"fg"ocvgtkcku"rtqokuuqtgu"cq"

rtqitcoc."wo"fqu"qdlgvkxqu"fguvg"vtcdcnjq"hqk"ectcevgtk|ct"37"ewnvkxctgu"fg"ocoqpc"

ewnvkxcfcu" go" Rgnqvcu1TU." wucpfq" octecfqtgu" TCRF" g" q" vgqt" fg" ôngq" fcu"

ugogpvgu0"

C" xkcdknkfcfg" vêepkeq/geqpõokec"fc"rtqfwèçq"fg"ôngqu" xgigvcku" go"guecnc"

kpfwuvtkcn"gzkig"ukuvgocu"fg"cnvc"ghkekípekc"eqoq"c"gzvtcèçq"rqt"uqnxgpvgu0"Q"jgzcpq"

ê" q"ocku" wvknk|cfq" *OQTGVVQ=" HGVV." 3;;:+." rqtêo." cnêo" fg" kphncoâxgn" g" vôzkeq."

crtgugpvc" tgfw|kfc" ecrcekfcfg" fg" uqnwdknk|ct" htcèùgu" tkecu" go" âekfq" tkekpqnêkeq"

*OGTEM."4228d+."q"swg"lwuvkhkec"q"guvwfq"fg"uqnxgpvgu"ocku"rqnctgu"eqoq"q"gvcpqn."

pqu" swcku" vcku" htcèùgu" uçq" uqnûxgku" *DGNVT’Q"gv" cn0." 4226+0" Cnêo" fkuuq." q" âneqqn"

qhgtgeg" ogpqtgu" tkuequ" qrgtcekqpcku." rqku" ê" ogpqu" kphncoâxgn" g" vôzkeq" fq" swg" q"

jgzcpq0"Rqt"kuuq."q"ugiwpfq"guvwfq"fguvg"vtcdcnjq"hqk"eqpfw|kfq"eqo"q"qdlgvkxq"fg"

cxcnkct"c"ghkekípekc"fq"gvcpqn"pc"gzvtcèçq"fg"ôngq"fg"ugogpvgu"fg"ocoqpc."tgncvkxc"

cq"jgzcpq0"

Qu"ncdqtcvôtkqu"swg"gzgewvco"fg"hqtoc"tqvkpgktc"c"fgvgtokpcèçq"fq"vgqt"fg"

ôngq"wuco"c"gzvtcèçq"rqt"uqnxgpvg."gpvtgvcpvq"guvg"oêvqfq"ê"fgoqtcfq"g"fguvtwvkxq."

q"swg"q"vqtpc"kpxkâxgn"swcpfq"q"xqnwog"fg"vtcdcnjq"ê"gngxcfq"*EQNPCIQ."3;;8+0"C"

gurgevtqueqrkc" fg" tguuqpãpekc"ocipêvkec" pwengct" *TOP+" ê" wo"oêvqfq" cnvgtpcvkxq"

rctc" c" fgvgtokpcèçq" fq" vgqt" fg" ôngq." rqku" crtgugpvc" ectcevgtîuvkecu" eqoq" vgorq"

tgfw|kfq" fg" gzgewèçq" fq" gpuckq." cnvc" rtqfwvkxkfcfg." cnêo" fc" ecrcekfcfg" fg"

rtgugtxct" c" kpvgitkfcfg" fc" coquvtc." tgswkukvqu" hwpfcogpvcku" pc" gueqnjc" fg" woc"

vêepkec"cpcnîvkec"*OGPFJCO"gv"cn0."4224+0"
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Tgeqpjgegpfq" c" xkcdknkfcfg" fg" korngogpvct" c" vêepkec" kpuvtwogpvcn." ocu"

gpvgpfgpfq"ugt"kortguekpfîxgn"ictcpvkt"c"eqphkcdknkfcfg"fqu"tguwnvcfqu"igtcfqu"pcu"

cxcnkcèùgu" ncdqtcvqtkcku." guvg" guvwfq" vcodêo" qdlgvkxqw" c" xcnkfcèçq" fc" vêepkec" fg"

fgvgtokpcèçq"fq"vgqt"fg"ôngq"fg"ugogpvgu"fg"ocoqpc."wucpfq"c"gurgevtqueqrkc"fg"

TOP0"

Q" eqplwpvq" fguvgu" guvwfqu" xkuc" c" guvcdgngegt" rctãogvtqu" kpkekcku"

eqorctcvkxqu"gpvtg"cu"ewnvkxctgu"fg"ocoqpc"eqo"rqvgpekcn"rctc"c"gzvtcèçq"fg"ôngq"

pq" Tkq" Itcpfg" fq" Uwn." dgo" eqoq" gzrtguuct" guvg" rqvgpekcn" eqo" rctãogvtqu" fg"

gzvtcèçq"ocku"ghkekgpvgu"fq"rqpvq"fg"xkuvc"kpfwuvtkcn."eqoq"c"gzvtcèçq"eqo"âneqqn"g."

rqt"hko."xcnkfct"woc"vêepkec"cpcnîvkec"ocku"târkfc."pçq/fguvtwvkxc."fg"wvknk|cèçq"xkâxgn"

go"wo"rtqitcoc"fg"ognjqtcogpvq"g"pq"eqpvtqng"fc"swcnkfcfg"fg"ocvêtkc/rtkoc"go"

woc"wpkfcfg"kpfwuvtkcn0
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2 Revisão bibliográfica 

2.1 Mamona 

C" ocoqpgktc" *Ricinus communis N0+" ê" woc" gwhqtdkâegc" tûuvkec." jgnkôhknc."

tgukuvgpvg" ä" ugec." fkuugokpcfc" rqt" fkxgtucu" tgikùgu" fq" owpfq0" Q" kpvgtguug" rgnq"

ewnvkxq"fguvc"qngcikpquc"ug"fgxg"äu"fkxgtucu"rquukdknkfcfgu"fg"wuq"fq"ôngq"gzvtcîfq"

fcu"ugogpvgu"g"ä"uwc"ecrcekfcfg"fg"cfcrvcèçq"c"fkhgtgpvgu"eqpfkèùgu"codkgpvcku"

*UKNXC"gv"cn0."4226+0""

Q"rqtvg"fcu"rncpvcu"rqfg"xctkct"fgufg":2"eo"cvê":"o"fg"cnvwtc0"Q"jâdkvq"fg"

etguekogpvq." eqt" fg" hqnjcigo" g" ecwng." vcocpjq" fg" ugogpvg" g" eqpvgûfq" fg" ôngq"

vcodêo"xctkco"dcuvcpvg"pguvc"gurêekg0"Uwcu"ectcevgtîuvkecu"ocku"octecpvgu"uçq"c"

hceknkfcfg" fg" cfcrvcèçq" g" c" xgnqekfcfg" fg" rtqrcicèçq" uqd" fkhgtgpvgu" eqpfkèùgu"

enkoâvkecu" *UVK1OKE." 3;:7+0" Fg" ceqtfq" eqo" Oqujmkp" *3;:8+." c" gzkuvípekc" fg"

kpûogtcu" xctkgfcfgu" fg" ocoqpc" rqfg" ugt" lwuvkhkecfc" rgnq" hcvq" fg" c" gurêekg" ugt"

rqnkvîrkec." qw" uglc." uwdgurêekgu" uçq" igtcfcu" go" hwpèçq" fg" fkhgtgpècu" fg" qtkigpu"

oqthqnôikec."igpêvkec"g"geqnôikec0"

C|gxgfq"g"Nkoc"*4223+"fguvceco"c"cfcrvcèçq"fc"ocoqpc"c"swcug"vqfcu"cu"

tgikùgu"fq"rcîu"g"tguucnvco"swg"cu"tgikùgu"pqtfguvg."uwfguvg"g"uwn."tgrtgugpvcfcu"

tgurgevkxcogpvg" rgnqu" guvcfqu" fc" Dcjkc." Uçq" Rcwnq" g" Rctcpâ." uçq" qu" rtkpekrcku"

rtqfwvqtgu"fc"qngcikpquc0"Gpvtgvcpvq."c"Eqokuuçq"fg"Gfwecèçq."Ewnvwtc."Fgurqtvq."

Ekípekc"g"Vgepqnqikc"fq"Guvcfq"fq"Tkq"Itcpfg"fq"Uwn."tguucnvc"swg"cnêo"fg"rquuwkt"

vqfq"vgttkvôtkq"rtqrîekq"cq"ewnvkxq"fg"ocoqpc."c"rtqfwvkxkfcfg"icûejc"go"3;;;."4.9"

v1jc."hqk"uwrgtkqt"cqu"îpfkegu"fcu"fgocku"tgikùgu"fq"rcîu"*EGEFEV1TU."4222+0"

Mqwtk"gv"cn0" *4226+"fguetgxgo"c"gxqnwèçq"fc"ewnvwtc"fc"ocoqpc"pq"Dtcukn."

fgufg"c"uchtc"3;99/9:."wucpfq"fcfqu" hqtpgekfqu"rgnq" KDIG." Kpuvkvwvq"Dtcukngktq"fg"

Igqitchkc" g" Guvcvîuvkec" *Vcdgnc" 3+0" Qu" cwvqtgu" tgncvco" swg." godqtc" cu" vczcu" fg"

etguekogpvq" fc" âtgc" eqnjkfc." rtqfwèçq" g" tgpfkogpvq" oêfkq" fc" ewnvwtc" pq" Dtcukn"

vgpjco"ukfq"pgicvkxcu"go"fkxgtucu" uchtcu" g"qu"cpqu";2" vgpjco" tgrtgugpvcfq"wo"

rgtîqfq"fg"fgecfípekc."q"egpâtkq"swg"ug"guvcdgngegw"eqo"c"etkcèçq"fq"Rtqdkqfkgugn."

go"4224."ê"fg"etguekogpvq"fc"ewnvwtc0"Cnêo"fkuuq."ê"rquuîxgn"rgtegdgt"swg."pcswgng"

cpq."godqtc"c"âtgc"eqnjkfc"vgpjc"uqhtkfq"tgfwèçq"fg"394"rctc"344"okn"jgevctgu."swg"

tgrtgugpvc"egtec"fg"4;'."q"tgpfkogpvq"oêfkq"fc"ewnvwtc"crtgugpvqw"wo"kpetgogpvq"

fg" crtqzkocfcogpvg" 9'." rcuucpfq" fg" 7:4" rctc" 843mi1jc0" C" âtgc" rncpvcfc" go"



"

"

37

4229" hqk" cornkcfc" go" ocku" fg" 72'" pqu" ûnvkoqu" ekpeq" cpqu." uwrgtcpfq" 3;2" okn"

jgevctgu."eqo"tgpfkogpvq"rtôzkoq"c";22mi1jc"g."crguct"fc"quekncèçq"fqu"rtgèqu"fg"

ogtecfq." cu" gngxcfcu" eqvcèùgu" fc" dcic" fc"ocoqpc" ug"ocpvêo" cq" tgfqt" fg"T&"

92.221ucec"fg"82"mi"*OCEGFQ."4226+0"

Tabela 1. Área colhida, produção e rendimento médio da cultura da mamona no 
Brasil desde 1977 

Ano agrícola Área colhida 
30222"jc"

Produção 
30222"v"

Rendimento médio
mi0jc/3"

3;9913;9:" 572" 539" ;27"

3;:313;:4" 684" 3;4" 638"

3;:713;:8" 679" 485" 798"

3;:;13;;2" 4:9" 36:" 738"

3;;513;;6" 328" 76" 72:"

3;;913;;:" 85" 39" 486"

422214223" 394" 322" 7:4"

422314224," 344" 98" 843"

4229,," 3;2" 38;" ::;"

Hqpvg<"KDIG"/"Cpwâtkqu"guvcvîuvkequ"fq"Dtcukn"*3;9:/4222+"g"Rtqfwèçq"Citîeqnc"Owpkekrcn"⁄"RCO"*cpq"
3;;2" c" 4224+=" ,rctc" q" cpq" fg" 4224" hqtco" fgueqpukfgtcfqu" qu" fcfqu" tghgtgpvgu" cq" Guvcfq" fq"
Octcpjçq=",,"KDIG"*4229+"

2.2 Melhoramento genético da mamona 

Pq"ewnvkxq"vtcfkekqpcn"fc"ocoqpc."c"dckzc"rtqfwvkxkfcfg"g"c"uwuegvkdknkfcfg"

äu" fqgpècu." gpvtg" qwvtqu" rtqdngocu" citqpõokequ" uçq" eqpugs°ípekcu" fc" guecuuc"

wvknk|cèçq"fg"ugogpvgu"ugngekqpcfcu0"Gzkuvg."rqt"kuuq."c"pgeguukfcfg"fg"fgugpxqnxgt"

rtqitcocu" fg"ognjqtcogpvq" igpêvkeq" ecrc|gu" fg" qhgtgegt" ewnvkxctgu" fg"ocoqpc"

ocku" rtqfwvkxcu." rtgeqegu." ugok/fgkuegpvgu." tgukuvgpvgu" äu" fqgpècu" g."

rtkpekrcnogpvg."eqo"gngxcfq"eqpvgûfq"fg"ôngq"*OQTGKTC"gv"cn0."3;;8+0"

Owtrj{" *3;;;+" chktoc" swg" c" ockqtkc" fcu" cvkxkfcfgu" fg" rguswkuc" g"

fgugpxqnxkogpvq" *R(F+" vgo"ukfq" hqecfc"pc"gxqnwèçq"fg"ewnvwtcu" vtcfkekqpcku0"Ocku"

tgegpvgogpvg."q"kpvgtguug"pq"wuq"fc"vgepqnqikc"fq"FPC"tgeqodkpcpvg"rctc"vtcpuhgtkt"

igpgu"gpvtg"gurêekgu"rtqfwvqtcu"fg"ôngq"eqo"c"hkpcnkfcfg"fg"cwogpvct"c"swcpvkfcfg"

g"xctkgfcfg"fg"âekfqu"itczqu"rtqfw|kfqu"rqt"gncu"vgo/ug"fguvcecfq0"Ogpgugu"gv"cn. 

*4226."crwf"DGNVT’Q"gv"cn. 4223+."chktoco"swg"gzkuvgo"egpvgpcu"fg"ewnvkxctgu"fg"

ocoqpc" g" swg" uçq" eqowpu" fkhgtgpècu" tgncvkxcu" cq" eqpvgûfq" fq" ôngq" g" c" qwvtcu"

ectcevgtîuvkecu"citqpõokecu0""
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Ugiwpfq"Oqtgktc"gv"cn0"*3;;8+"c"qticpk|cèçq"fc"eqngèçq"fg"igtoqrncuoc"ê"

hwpfcogpvcn" rctc" q" rtqitcoc" fg" ognjqtcogpvq." gurgekcnogpvg" rctc" c" ocoqpc."

woc" gurêekg" fg" cornc" xctkcdknkfcfg" kpeqtrqtcfc" go" ocvgtkcku" gurqpvãpgqu" qw"

ewnvkxcfqu."fc"swcn"ug"eqpjgeg"rqweq"uqdtg"q"fgugorgpjq"pq"Tkq"Itcpfg"fq"Uwn"g"

ectcevgtîuvkecu"igpêvkecu"fg"ewnvkxctgu"nqecku0"

2.2.1 Coleção de germoplasma de mamona 

Ugiwpfq" Dctdkgtk" *4227+." c" eqngèçq" fg" ocoqpc" fc" Godtcrc" Enkoc"

Vgorgtcfq" eqpvêo" 355" igpôvkrqu." eqo" 39" ewnvkxctgu" eqogtekcku" g" 338" ceguuqu"

gurqpvãpgqu"fc" tgikçq"fg"Enkoc"Vgorgtcfq."rtkpekrcnogpvg"pc"ogvcfg"uwn"fq"Tkq"

Itcpfg" fq" Uwn." eqpugtxcfqu" go" eãoctc" htkc" g" ewlcu" ugogpvgu" uçq" tgpqxcfcu"

cvtcxêu" fg" cwvqhgewpfcèçq" fcu" nkpjcigpu." tgeqodkpcèçq"ocpwcn" g" rncpvkq" kuqncfq"

fcu" rqrwncèùgu0" Q" qdlgvkxq" fc" eqngèçq" ê" gxkvct" c" rgtfc" fg" tgewtuqu" igpêvkequ" g"

eqpugtxct"hqpvgu"fg"igpgu"rctc"wuq"go"rtqitcocu"fg"ognjqtcogpvq"*OQTGKTC"gv"

cn0." 3;;8+0"C"gzrcpuçq"fc"ewnvwtc"fg"ocoqpc"pq"Guvcfq." vtcpuhqtoc"guvc" eqngèçq"

pwoc" korqtvcpvg" hqpvg" fg" xctkcdknkfcfg" rctc" q" rtqitcoc" fg" ognjqtcogpvq"

guvtwvwtcfq" rgnc" Godtcrc" Enkoc" Vgorgtcfq." ewlqu" qdlgvqu" fg" guvwfq" g" gxqnwèçq"

uçq" c" rtqfwvkxkfcfg." q" vgqt" fg" ôngq" g" cfcrvcèçq" äu" eqpfkèùgu" gfchqenkoâvkecu" fc"

tgikçq"*DCTDKGTK."4227+0"

2.2.2 Caracterização de genótipos 

Pc" ectcevgtk|cèçq" fcu" ewnvkxctgu" g1qw" ceguuqu" fc" eqngèçq" tgikuvtco/ug"

ectcevgtîuvkecu" swg" pçq" uqhtco" kphnwípekc" fq" codkgpvg." eqoq" cu" dcugcfcu" go"

octecfqtgu"oqngewnctgu." cuuqekcfcu" c" ectcevgtgu" hgpqnôikequ." kphnwgpekcfqu" rgncu"

eqpfkèùgu"codkgpvcku0"Pguvg"ecuq."q"qdlgvkxq"ê"cxcnkct"q"crtqxgkvcogpvq"fq"igpôvkrq"

fktgvcogpvg"qw."fg" hqtoc" kpfktgvc." xkc"jkdtkfk|cèçq."qpfg"pqxcu"ectcevgtîuvkecu"uçq"

kpeqtrqtcfcu"go"igpôvkrqu"uwdogvkfqu"ä"ugngèçq"*OQTGKTC"gv"cn0."3;;8+0"
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Ugiwpfq" Oqtgktc" gv" cn0" *3;;8+." woc" hgttcogpvc" korqtvcpvg" rctc" qu"

rtqitcocu" fg" ognjqtcogpvq" igpêvkeq" ê" c" cpânkug" fc" xctkcdknkfcfg" igpêvkec." swg"

eqpukuvg"pc"fkhgtgpekcèçq"fq"FPC"fqu"eqorqpgpvgu"fg"woc"rqrwncèçq."qdvkfc"go"

guvwfqu"fg"igtoqrncuoc0"Ckpfc"cegtec"fg"ognjqtcogpvq"igpêvkeq."Owtrj{"*3;;;+"

fguvcec" swg" vgo" ukfq" hwpfcogpvcn" cq" uweguuq" fqu" rtqitcocu." q" wuq" fg" vêepkecu"

eqoq"q"fgugpxqnxkogpvq"fg"ocrcu"oqngewnctgu0"Rctc"vcpvq."octecfqtgu"dcugcfqu"

go"RET"*Polymerase Chain Reaction"qw"Tgcèçq"go"Ecfgkc"fc"Rqnkogtcug+."rqfgo"

rtqfw|kt"fgvcnjcfcu"fguetkèùgu"igpêvkecu"fcu"ocku"xctkcfcu"gurêekgu"fg"hqtoc"ocku"

târkfc"g"eqo"ogpqt"kpxguvkogpvq0"

Hgttgktc" g" Itcvvcrcinkc" *3;;8+" tgncvco" swg." cvê" qu" cpqu" 82." qu" guvwfqu"

igpêvkequ" g" rtqitcocu" fg" ognjqtcogpvq" gtco" dcugcfqu" go" ectcevgtgu"

oqthqnôikequ." igtcnogpvg" hgpôvkrqu" kfgpvkhkecfqu" xkuwcnogpvg." cvê" swg" hqtco"

fgugpxqnxkfqu" octecfqtgu" igpêvkequ" rctc" ug" uqoctgo" äu" fguetkèùgu" hgpqvîrkecu0"

Ugiwpfq"Cnhgpcu"*3;;:+."guvgu"octecfqtgu"rqfgo"ugt"dkqswîokequ."rtqfw|kfqu"rgnc"

gzrtguuçq" fg" igpgu." eqoq" cu" rtqvgîpcu." g"oqngewnctgu" kfgpvkhkecfqu" rgnc" cpânkug"

fktgvc" fq" FPC0" Woc" vêepkec" wvknk|cfc" rctc" vcn" hko" ê" c" cornkhkecèçq" cq" cecuq" fg"

htciogpvqu" fg" FPC" *TCRF." Random Amplified Polymorhism DNA+" swg" wvknk|c"

primers *qw" kpkekcfqtgu+" fg" ugs°ípekc" ewtvc" g" ctdkvtâtkc0" Cnêo" fg" hceknkvct" g" vqtpct"

ocku" âigku" qu" guvwfqu" fg" gurêekgu" xgigvcku" vtcfkekqpcku." c" vêepkec" cornkqw" vcn"

rquukdknkfcfg"rctc"qwvtcu."cvê"gpvçq"pçq"cxcnkcfcu"*OKNCEJ"gv"cn0."3;;:+0"C"fkhwuçq"

fguvc" vgepqnqikc" pc" cpânkug" igpêvkec" g" pq" ognjqtcogpvq" fg" rncpvcu" hqk" târkfc" g."

cvwcnogpvg." ê" crnkecfc" pc" cxcnkcèçq" fc" fkxgtukfcfg" igpêvkec" fg" rqrwncèùgu." go"

guvwfqu" hknqigpêvkequ" gpvtg" gurêekgu." pq" ocrgcogpvq" igpêvkeq" g" pc" ugngèçq"

cuukuvkfc"fg"kpfkxîfwqu"g1qw"rqrwncèùgu"*HGTTGKTC="ITCVVCRCINKC."3;;8+0"
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2.3 Óleo de mamona 

Fwtcpvg"qu"cpqu":2."q"Rtqcneqqn"fktgekqpqw"q"kpvgtguug"fqu"rguswkucfqtgu"ä"

ecpc/fg/cèûect."gpvtgvcpvq."fgufg"4224."eqo"c"etkcèçq"fq"Rtqdkqfkgugn."Rtqitcoc"

Dtcukngktq" fg" Fgugpxqnxkogpvq" Vgepqnôikeq" fq" Dkqfkgugn." c" cvgpèçq" uqdtg" c"

dkqocuuc" eqoq" hqpvg" cnvgtpcvkxc" fg" gpgtikc" xqnvqw" c" ugt" cornkcfc" rctc" fkhgtgpvgu"

gurêekgu"*RCTGPVG."4225+0"

C" ocoqpgktc" qw" ecttcrcvgktc" *Ricinus communis" N0+" vgo" pq" ugw" ôngq" q"

rtkpekrcn"crgnq"eqogtekcn."chkpcn" vtcvc/ug"fg"wo"dgo"tgpqxâxgn"g"fg"dckzq"ewuvq"fg"

rtqfwèçq" *OCEÙFQ." 4225+0" Fg" ceqtfq" eqo" Iwgttgktq" gv" cn0" *4224+." cnêo" fg"

cnvgtpcvkxc" pc" igtcèçq" fg" gpgtikc." q" ôngq" fg" ocoqpc" g" ugwu" fgtkxcfqu" vío"

korqtvãpekc" go"fkxgtuqu" ugvqtgu" rtqfwvkxqu." eqoq" vízvkn." egnwnqug" g" rcrgn." vkpvcu" g"

xgtpk|gu."nwdtkhkecpvgu."rnâuvkequ."hctoceíwvkeq"g"fg"equoêvkequ0"

Ugiwpfq"Oceífq" *4226+." c" coípfqc" tgrtgugpvc"97'"go"rguq"fc"dcic"g"

eqpvêo" gpvtg" 65'" g" 6;'" fg" ôngq0" Pc" gzvtcèçq" fq" ôngq" rgnq" rtqeguuq" kpfwuvtkcn"

wvknk|c/ug"c"rtgpucigo"fcu"ugogpvgu"c"htkq"qw"c"swgpvg."rctc"qdvgt"ôngq"vkrq"rcftçq"

nîorkfq."eqo."pq"oâzkoq."3'"fg"cekfg|"g"2.7'"fg"korwtg|cu"g"wokfcfg."fgrqku"fg"

tghkpcfq"*DCNK\C"gv"cn0."4226+0""

2.3.1 Extração de óleo 

Ugiwpfq" Oqtgvvq" g" Hgvv" *3;;:+." c" rtqfwèçq" fg" ôngqu" xgigvcku" go" guecnc"

kpfwuvtkcn"pçq"rqfg"rtguekpfkt"fc"gzvtcèçq"rqt"uqnxgpvg."rqku"pq"rtqeguuq"ogeãpkeq"

fg"rtgpucigo."oguoq"uqd"cnvc"rtguuçq."tguvc"pc"vqtvc"tgukfwcn"woc"htcèçq"fg"egtec"

fg" 7'" fq" ôngq" eqpvkfq" pq" ocvgtkcn" gzvtcîfq." rgtegpvwcn" swg" ug" tgfw|" ä"

crtqzkocfcogpvg" 2.7'" swcpfq" uqnxgpvgu" qtiãpkequ" uçq" wvknk|cfqu0" Q" jgzcpq" ê"

wucfq" pq" rtqeguuq" rqtswg" ê" q" ocku" ugngvkxq" fgpvtg" qu" uqnxgpvgu." rquuwk" guvtgkvc"

hckzc" fg" gdwnkèçq" g" ê" kokueîxgn" eqo" c" âiwc." gxkvcpfq" c" hqtocèçq" fg" okuvwtcu"

c|gqvtôrkecu0" Eqpvwfq." qu" tkuequ" qrgtcekqpcku." ä" ucûfg" jwocpc" g" cq" ogkq"

codkgpvg."cuuqekcfqu"ä"qtkigo"pçq/tgpqxâxgn"g"ä"tgfw|kfc"ecrcekfcfg"fg"uqnwdknk|ct"

q"rtkpekrcn"âekfq"itczq"fc"ocoqpc."lwuvkhkeco"c"rguswkuc"fg"cnvgtpcvkxcu"cq"jgzcpq"

rctc"gzvtckt"guvg"ôngq0"

Q"gvcpqn"eqpuvkvwk"woc"cnvgtpcvkxc."rqku"q"ôngq"fg"ocoqpc"ê"tkeq"go"âekfq"

tkekpqnêkeq" g" guvg" ê" q" ûpkeq" âekfq" itczq" uqnûxgn" go" âneqqn." oguoq" go" dckzcu"
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vgorgtcvwtcu"*DGNVT’Q"gv"cn0."4226+0"Cnêo"fkuuq."q"âneqqn"ê"rtqfw|kfq"c"rctvkt"fg"

hqpvgu" tgpqxâxgku" g." swcpfq" eqorctcfq" cq" cnecpq." crtgugpvc" rtqrtkgfcfgu"

swîokecu" xcpvclqucu" *Vcdgnc" 4+" eqoq" ockqtgu" vgorgtcvwtcu" fg" kphncocèçq" *34"

eqpvtc"⁄44√E+"g" fg"cwvq/kipkèçq" *585" eqpvtc" 447√E+"g" vqzkekfcfg"ocku" dckzc" *NF72"

qtcn" rctc" tcvqu" fg" 80422" eqpvtc" 40722oi1mi+." swg" njg" eqphgtgo" ogpqtgu" tkuequ"

qrgtcekqpcku"fq"swg"q"jgzcpq"*OGTEM."4228c="4228d+0"

Tabela 2. Estrutura química e propriedades de solventes orgânicos 

Característica Hexano Etanol 
Hwpèçq"qtiãpkec" cnecpq" âneqqn"

Ocvêtkc/rtkoc" rgvtôngq" ecpc"fg"cèûect"*xgigvcku+"

Pcvwtg|c"fc"ocvêtkc/rtkoc" pçq/tgpqxâxgn" tgpqxâxgn"

Hôtownc"oqngewnct" J5E*EJ4+6EJ5" E4J7QJ"

Rguq"oqngewnct"*i0oqn/3+" :8.3:" 68.29"

Rqpvq"fg"gdwnkèçq"*√"E+" 8;.2" 9:.5"

Rqpvq"fg"kphncocèçq"*√"E+" /44" 34"

Rtguuçq"fg"xcrqt"c"42√"E"*jRc+" 382" 7;"

Nkokvgu"fg"gzrnquçq"*'"x+" 3.2"c":.3" 5.7"c"37.2"

Cwvq/kipkèçq"*√E+" 447" 585"

Tkuequ" Hceknogpvg"kphncoâxgn="

Vôzkeq"rctc"qticpkuoqu"cswâvkequ0

Hceknogpvg"kphncoâxgn="

Vqzkekfcfg"ciwfc" " "

NE72"*kpcncèçq."tcvq+"oi1N16j" 393.8" ;7.8"

NF72"*ewvãpgc."eqgnjq+"oi1mi" @"40222" /"

NF72"*qtcn."tcvq+"oi1mi" 40722" 80422"

Hqpvg<"Ogtem"*4228c="4228d+"

2.3.2 Determinação de óleo 

Ogpfjco" gv" cn0" *4224+." chktoco" swg" rctc" gueqnjgt" c" vêepkec" cpcnîvkec"

cfgswcfc" ä" guecnc" ncdqtcvqtkcn" ê" pgeguuâtkq" eqpukfgtct" q" vgorq" fg" gzgewèçq" fq"

gpuckq." q" xqnwog" fg" vguvgu" swg" ugtçq" tgcnk|cfqu." c" pcvwtg|c" fc" coquvtc" g" q"

vcocpjq" fc" cnîswqvc" rctc" q" vguvg0" Ugiwpfq" qu" cwvqtgu." oêvqfqu" fguvtwvkxqu"

gpxqnxgo" c" fkuuqnwèçq" g1qw" htciogpvcèçq" fc" ocvtk|" g" kornkeco" pc" uwc"

vtcpuhqtocèçq"eqo"c"hkpcnkfcfg"fg"cwogpvct"c"ecrcekfcfg"fg"fgvgeèçq"fq"cpcnkvq0"Q"

rtgrctq"fc"coquvtc."rqtvcpvq."eqpuqog"vgorq."gzkig"kpxguvkogpvq"g"igtc"hqpvgu"fg"

gttqu" eqoq" c" fknwkèçq0" Qu" cwvqtgu" chktoco." ckpfc." swg" rctc" rtgugtxct" cu"

ectcevgtîuvkecu" fcu" coquvtcu" g" igtct" tguwnvcfqu" eqo" ockqt" tcrkfg|" fq" swg" qu"
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oêvqfqu" enâuukequ." fg" pcvwtg|c" fguvtwvkxc." hqtco" fgugpxqnxkfcu" vêepkecu"

kpuvtwogpvcku." ewlc" ogfkfc" fq" cpcnkvq" dcugkc/ug" go" rtqrtkgfcfgu" hîukecu." eqoq"

cduqtèçq"qw"gokuuçq"fg"gpgtikc."eqpfwvkxkfcfg"gnêvtkec."tqvcèçq"ôrvkec."gpvtg"qwvtcu0"

C"fgvgtokpcèçq"fq"vgqt"fg"ôngq"go"coquvtcu"fg"ugogpvgu"rgnq"rtqeguuq"fg"

gzvtcèçq" fgxg" ugt" gxkvcfc" rqt" ug" vtcvct" fg" wo" rtqeguuq" fgoqtcfq" g" fguvtwvkxq."

gurgekcnogpvg" pq" ecuq" fc" cxcnkcèçq" fg" wo" dcpeq" qw" eqngèçq" fg" igpôvkrqu." ewlq"

pûogtq" fg" coquvtcu" ê" gngxcfq" g." htgs°gpvgogpvg." c" swcpvkfcfg" fkurqpîxgn" ê"

rgswgpc0"C" tguuqpãpekc"ocipêvkec"pwengct" *TOP+"ê"wo"oêvqfq"cnvgtpcvkxq"rctc"c"

fgvgtokpcèçq"fq"vgqt"fg"ôngq"g"crtgugpvc"xcpvcigpu"eqoq"tcrkfg|."rtgugtxcèçq"fc"

ocvtk|." ukornkekfcfg" pq" rtgrctq" fc" coquvtc" g" rquukdknkfcfg" fg" wuq" fg" ukuvgocu" in 

vivo"rctc"c"fgvgtokpcèçq"*EQNPCIQ."3;;8+0"

Tgwpkt" kphqtocèùgu" tgncvkxcu" ä" xctkcdknkfcfg" igpêvkec" fg" ewnvkxctgu" fc"

eqngèçq"fg"igtoqrncuoc"fc"Godtcrc"Enkoc"Vgorgtcfq"g"guvcdgngegt"rctãogvtqu"

eqorctcvkxqu" gpvtg" cu" ewnvkxctgu" fg" ocoqpc" c" rctvkt" fg" ugw" rqvgpekcn" rctc" c"

rtqfwèçq"fg"ôngq"uçq"ûvgku"cq"rtqitcoc"fg"ognjqtcogpvq"igpêvkeq"fc"ewnvwtc."pc"

ogfkfc"go"swg"rgtokvgo"ugngekqpct"ocvgtkcku"rtqokuuqtgu"cq"fgugpxqnxkogpvq"fg"

ewnvkxctgu"eqo"gngxcfq"vgqt"fg"ôngq0"Fq"rqpvq"fg"xkuvc"kpfwuvtkcn."q"guvwfq"fq"gvcpqn"

eqoq" cnvgtpcvkxc" cq" jgzcpq." uqnxgpvg" vtcfkekqpcnogpvg" wvknk|cfq" pq" dgpghkekcogpvq"

fg"qngcikpqucu."eqpuvkvwk"woc"rquukdknkfcfg"fg"tgfwèçq"pq"eqpuwoq"fg"gpgtikc."pqu"

tkuequ"qrgtcekqpcku"g"codkgpvcku"fq"rtqeguuq"rtqfwvkxq0"Lâ"pq"egpâtkq" ncdqtcvqtkcn."

xcnkfct" woc" vêepkec" cpcnîvkec" târkfc." pçq" fguvtwvkxc" g" swg" fkurgpuc" rtqeguuqu"

gncdqtcfqu" fg" rtgrctq" fg" coquvtcu" rqfg" ugt" q" kpuvtwogpvq" pgeguuâtkq" rctc"

xkcdknk|ct"c"cxcnkcèçq"fg"ugogpvgu"go"nctic"guecnc."eqoq"ê"q"ecuq"fc"cxcnkcèçq"fg"

eqngèùgu" fg" igtoqrncuoc" g" q" eqpvtqng" fc" swcnkfcfg" fg" ocvêtkc/rtkoc" go" woc"

wpkfcfg"kpfwuvtkcn0"Guvg"eqplwpvq"fg"guvwfqu"eqorùg."rqtvcpvq."woc"eqorkncèçq"fg"

kphqtocèùgu"dcuvcpvg"ûvgku"cq"rtqeguuq"fg"korngogpvcèçq"fc"ewnvwtc"fg"ocoqpc"pq"

Tkq"Itcpfg"fq"Uwn"rctc"c"rtqfwèçq"go"nctic"guecnc"g"crtqxgkvcogpvq"kpfwuvtkcn0"

"
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Capítulo I – Marcadores RAPD e teor de óleo na caracterização de 
cultivares de mamona *
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,"Crtqxcfq"rgnq"eqokví"fg"rwdnkecèùgu"fc"Godtcrc"Enkoc"Vgorgtcfq"go"octèq"fg"4229"

eqoq"Dqngvko"fg"Rguswkuc"g"Fgugpxqnxkogpvq"p0"630"
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Marcadores RAPD e teor de óleo na caracterização de cultivares de 
mamona 

CPVJQPKUGP."Fgpknuqp"Iqwxíc3="UEJKTOGT."Ocpqgn"Ctvkicu4="CPVJQPKUGP."

Gnkcpg"Htgktg5="UKNXC."Uêtikq"Fgnoct"fqu"Cplqu6= ECUCITCPFG"Lt."Lqçq"
Iwknjgtog7"

3"Dcejctgn"go"swîokec."cpcnkuvc"fc"Godtcrc"Enkoc"Vgorgtcfq."ERCEV."oguvtcpfq"fq"Fgrctvcogpvq"
fg"Ekípekc"g"Vgepqnqikc"Citqkpfwuvtkcn."FEVC."fc"Wpkxgtukfcfg"Hgfgtcn"fg"Rgnqvcu."WHRGN."
fgpknuqpBercev0godtcrc0dt"
4"Swîokeq."Ft."rtqhguuqt"fc"Wpkxgtukfcfg"Hgfgtcn"fg"Rgnqvcu."WHRGN."uejktogtBwhrgn0gfw0dt""
5"Itcfwcpfc"fq"ewtuq"fg"dcejctgncfq"go"swîokec"fc"Wpkxgtukfcfg"Hgfgtcn"fg"Rgnqvcu."WHRGN."
gnkcpg0h0cBkdguv0eqo0dt"
6"Gpi0"citõp0."Ft.0rguswkucfqt"fc"Godtcrc"Enkoc"Vgorgtcfq."ERCEV."ugtikqBercev0godtcrc0dt"
7"Gpi0"citõp0."Ft."dqnukuvc"fg"rôu/fqwvqtcfq"fc"Hwpfcèçq"fg"Crqkq"ä"Rguswkuc"Gfowpfq"Icuvcn."
HCRGI."liecucBwqn0eqo0dt"

"
Tguwoq"

Q"ôngq"fc"ocoqpc"ê"woc"ocvêtkc/rtkoc"guvtcvêikec."wvknk|cfq"pc"ocpwhcvwtc"

fg" fkxgtuqu" kpuwoqu" g" rtqfwvqu." kpenwukxg" dkqfkgugn." g" c" ewnvwtc" fgoqpuvtc"

cfcrvcèçq" äu" eqpfkèùgu" gfchqenkoâvkecu" fq"Tkq"Itcpfg" fq"Uwn." gpvçq" c" Godtcrc"

Enkoc"Vgorgtcfq"korncpvqw"wo"rtqitcoc"fg"ognjqtcogpvq"fc"gurêekg"swg"vgo"rqt"

qdlgvkxq"fgugpxqnxgt"ewnvkxctgu"ocku"rtqfwvkxcu."rtgeqegu."tgukuvgpvgu"äu"fqgpècu"g"

eqo" gngxcfq" vgqt" fg" ôngq0" Pguvg" vtcdcnjq." hqtco" ectcevgtk|cfcu" 37" ewnvkxctgu"

eqogtekcku"fg"ocoqpc"ewnvkxcfcu"go"Rgnqvcu1TU."wucpfq"qu"octecfqtgu"dcugcfqu"

go" TCRF" g" vgqt" fg" ôngq" fcu" ugogpvgu." c" hko" fg" cwzknkct" pc" kfgpvkhkecèçq" fg"

ocvgtkcku"rtqokuuqtgu"cq"rtqitcoc"fg"ognjqtcogpvq"fc"ewnvwtc0"Hqtco"vguvcfqu"62"

qnkiqpwengqvîfgqu0" Q" wuq" fc" vêepkec" fg" RET" tgxgnqw" wo" eqghkekgpvg" oêfkq" fg"

ukoknctkfcfg" fg" 2.:8" gpvtg" 9" itwrqu." ugitgicpfq" qu" igpôvkrqu" fg" ceqtfq" eqo" c"

rtqegfípekc0"Q"vgqt"fg"ôngq"pcu"ugogpvgu"xctkqw"fgufg"62.8"cvê"6;.2'"r1r0"Qu"fqku"

rctãogvtqu" wucfqu" hqtco" eqpukfgtcfqu" ghkekgpvgu" rctc" ectcevgtk|ct" ewnvkxctgu" fg"

ocoqpc0"

Vgtoqu"rctc"kpfgzcèçq<"Ricinus comunnis"N0."ognjqtcogpvq"igpêvkeq."gngvtqhqtgug."

RET"

"
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RAPD markers and oilseed content in the characterization of castor 
bean cultivars 

"
Cduvtcev"

Vjg" ecuvqt" dgcp"qknuggf" ku" c" uvtcvgike" tcy"ocvgtkcn." wugf" vq"ocpwhcevwtkpi"

ugxgtcn" rtqfweu." kpenwfkpi" dkqfkgugn." cpf" vjku" etqr" ujqyu" cfcrvcvkqp" vq" vjg" Tkq"

Itcpfg" fq" Uwn" uqkn" cpf" enkocvg" eqpfkvkqpu." vjgp" vjg" Godtcrc" Enkoc" Vgorgtcfq"

etgcvgf" c" dtggfkpi" rtqitco." ckokpi" vq" fgxgnqr" oqtg" rtqfwevkxg." ujqtv/ugcuqp."

fkugcug/tgukuvcpv" cpf" jkij" qknuggf" eqpvgpv" ewnvkxctu0" Kp" vjku" yqtm." 37" eqoogtekcn"

ewnvkxctu" qh" ecuvqt" dgcp" itqyp" kp" Rgnqvcu1TU" ygtg" ejctcevgtk|gf." wukpi" oqngewnct"

octmgtu"dcugf"kp"TCRF"cpf"qknuggf"eqpvgpv."ykvj"vjg"qdlgevkxg"vq"kfgpvkh{"rtqokukpi"

ocvgtkcnu" kp" vjg" ecuvqt" dgcp" dtggfkpi" rtqitco0" Vjgtg" ygtg" vguvgf" 62"

qnkiqpwengqvkfgu0"Vjg"RET"vgejpkswg"ujqygf"c"Lceectf‚u"eqghhkekgpv"qh"ukoknctkv{"qh"

2.:8." coqpi" ugxgp" itqwru." fkxkfgf" ceeqtfkpi" vq" kvu" qtkikp0" Vjg" qknuggf" eqpvgpv"

tcpigf"htqo"62.8"vq"6;.2'"r1r0"Vjg"vyq"rctcogvgtu"wugf"ygtg"eqpukfgtgf"ghhkekgpv"

vq"ejctcevgtk|g"ecuvqt"dgcp"ewnvkxctu0"

Kpfgz"vgtou<"Ricinus comunnis"N0."igpgvke"dtggfkpi."gngevtqrjqtguku."RET
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1 Introdução 

Q" wuq" fg" ôngqu" xgigvcku" eqoq" ocvêtkc/rtkoc" rctc" c" rtqfwèçq" fg"

eqodwuvîxgku" vqtpqw/ug"cuuwpvq" korqtvcpvg"pq"Dtcukn" eqo"q" ncpècogpvq."go"4224."

fq"Rtqdkqfkgugn."rtqitcoc"fq"Okpkuvêtkq"fc"Ekípekc"g"Vgepqnqikc."swg"guvcdgngegw"

curgevqu" geqpõokequ" g" uôekq/codkgpvcku" eqoq" hwpfcogpvcku" cq" fgugpxqnxkogpvq"

vgepqnôikeq"fg"dkqeqodwuvîxgku0"Guvg"egpâtkq"rcuuqw"c"gzkikt"c"tgfwèçq"fg"ewuvqu"fc"

ocvêtkc/rtkoc"g"fg"rtqeguuqu"fg"rtqfwèçq"fq"dkqfkgugn"*OCEGFQ."4225+0"

C" ocoqpc" *Ricinus communis N0+" ê" woc" fcu" rtkpekrcku" qngcikpqucu" fq"

owpfq." pguvg" eqpvgzvq0" Ugw" rtkpekrcn" rtqfwvq." q" ôngq" gzvtcîfq" fcu" ugogpvgu." swg"

tgurqpfg" rqt" egtec" fg" 6:'" fg" uwc" eqorqukèçq." pçq" ê" eqoguvîxgn" g" ê" q" ûpkeq"

uqnûxgn" go" âneqqn" *DGNVT’Q"gv" cn0." 4225+0"Eqphqtog"O{e|mqyumk" *4225+." rctc" cu"

kpfûuvtkcu" rtqeguucfqtcu" fg"ocoqpc." cu" ectcevgtîuvkecu" swg" fghkpgo" c" swcnkfcfg"

fcu"ugogpvgu"uçq"cnvq" vgqt"fg"ôngq"g"wpkhqtokfcfg0"Rqtêo."Ogpgugu"gv"cn. *4226+"

chktoco"swg"gpvtg"ceguuqu"uçq"eqowpu"fkhgtgpècu"tgncvkxcu"cq"eqpvgûfq"fq"ôngq"g"c"

qwvtcu" ectcevgtîuvkecu" citqpõokecu0" Kuvq" rqtswg" c" ocoqpc" crtgugpvc" ukuvgoc"

tgrtqfwvkxq"okuvq."qw"uglc."vcpvq"qeqttg"cwvqhgewpfcèçq"eqoq"etw|cogpvq"pcvwtcn"g"

cu" vczcu" fg" cnqicokc" xctkco" fg" ceqtfq" eqo" q" rqtvg" fc" rncpvc" *O[E\MQYUMK."

4225+0"

Eqpvwfq."qu"cxcpèqu"fc"dkqvgepqnqikc."vqtpctco"eqpetgvc"c"rquukdknkfcfg"fg"

fqoguvkecèçq" g" ocpkrwncèçq" fg" igpgu" rctc" rtqfw|kt" igtcèùgu" eqo" cnvq" vgqt" fg"

ôngq." tgukuvgpvgu" ä" rtcicu" g" fqgpècu" g" cnvcogpvg" rtqfwvkxcu" *OWTRJ[." 3;;;+0"

Guvcu" ectcevgtîuvkecu" rqfgo" ugt" kfgpvkhkecfcu" g" vtcpuhgtkfcu" go" rtqitcocu" fg"

ognjqtcogpvq" xkc" jkdtkfcèçq." qw" jgvgtqug." fgeqttgpvg" fq" etw|cogpvq" gpvtg"

igpôvkrqu"eqo"ecrcekfcfg"eqodkpcvôtkc"g"cegpvwcfc"fkxgtiípekc"igpêvkec"*EQUVC."

4228+0" Ugiwpfq" Oqtgktc" gv" cn." *3;;6+." c" cpânkug" fc" xctkcdknkfcfg" igpêvkec." swg"

eqpukuvg" pc" fkhgtgpekcèçq" fq"FPC"fqu" eqorqpgpvgu" fg" woc"rqrwncèçq." rqfg" ugt"

qdvkfc"go"guvwfqu"fg"igtoqrncuoc0"Hgttgktc"g"Itcvvcrcinkc"*3;;8+"tgncvco"swg."cvê"

qu"cpqu"82."guvgu"guvwfqu"gtco"dcugcfqu"go"ectcevgtgu"oqthqnôikequ0"Gpvtgvcpvq."

swcpfq" eqorctcfqu" äu" ectcevgtîuvkecu" hgpqvîrkecu." qu" octecfqtgu" igpêvkequ"

cornkctco"q"pûogtq"fg"ectcevgtgu"g"uwc"cdtcpiípekc"uqdtg"cu"gurêekgu"xgigvcku0"

Owtrj{" *3;;;+" fguvcec" swg" vgo" ukfq" hwpfcogpvcn" cq" uweguuq" fqu"

rtqitcocu"fg"ognjqtcogpvq"igpêvkeq."q"wuq"fg" vêepkecu"eqoq"q"fgugpxqnxkogpvq"
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fg" ocrcu" oqngewnctgu0" Rctc" vcpvq." octecfqtgu" dcugcfqu" go" RET" *Polymerase 

Chain Reaction"qw"Tgcèçq"fc"Rqnkogtcug"go"Ecfgkc+."rqfgo"rtqfw|kt"fgvcnjcfcu"

fguetkèùgu"igpêvkecu"fcu"ocku"xctkcfcu"gurêekgu"fg"hqtoc"ocku"târkfc"g"eqo"ogpqt"

kpxguvkogpvq0"Fg"ceqtfq"eqo"Okncej"gv"cn." *3;;:+."woc" korqtvcpvg"fgtkxcèçq"fguvc"

vêepkec"ê"c"cornkhkecèçq"cq"cecuq"fg"htciogpvqu"fg"FPC"*TCRF."Random Amplified 

Polymorphism DNA+" swg" wvknk|c" primers" fg" ugs°ípekc" ewtvc" g" ctdkvtâtkc0" C" fkhwuçq"

fguvc" vgepqnqikc" pc" cpânkug" igpêvkec" g" pq" ognjqtcogpvq" fg" rncpvcu" hqk" târkfc"

cwzknkcpfq" pc" cxcnkcèçq" fc" fkxgtukfcfg" igpêvkec." pq" ocrgcogpvq" igpêvkeq" g" pc"

ugngèçq" cuukuvkfc" fg" kpfkxîfwqu" g1qw" rqrwncèùgu" *HGTTGKTC=" ITCVVCRCINKC."

3;;8+0"

Godqtc"c"itcpfg"ockqtkc"fcu"ewnvkxctgu"fg"ocoqpc"kpvtqfw|kfcu"g"vguvcfcu"

pq"Tkq"Itcpfg"fq"Uwn"vgpjco"crtgugpvcfq"gzegngpvg"cfcrvcèçq."ê"kortguekpfîxgn"q"

fgugpxqnxkogpvq"fg"wo"rtqitcoc"fg"ognjqtcogpvq"igpêvkeq"rctc"c"ewnvwtc."c"hko"fg"

qhgtgegt"igpôvkrqu"ocku"rtqfwvkxqu."rtgeqegu."tgukuvgpvgu"äu"fqgpècu"g"eqo"gngxcfq"

vgqt" fg" ôngq0" Gpvgpfgpfq" guvc" pgeguukfcfg." c" Godtcrc" Enkoc" Vgorgtcfq" xgo"

guvtwvwtcpfq"wo"dcpeq"cvkxq"fg"igtoqrncuoc"eqpuvkvwîfq"fg"ewnvkxctgu"kpvtqfw|kfcu"

g"ceguuqu"nqecku"fg"qeqttípekc"gurqpvãpgc"*UKNXC"gv"cn., 4226+0"

Q" qdlgvkxq" fguvg" vtcdcnjq" hqk" ectcevgtk|ct" ewnvkxctgu" fg" ocoqpc" wvknk|cpfq"

octecfqtgu"dcugcfqu"go"TCRF"g"vgqt"fg"ôngq"pcu"ugogpvgu."c" hko"fg"cwzknkct"pc"

kfgpvkhkecèçq" fg" ocvgtkcku" rtqokuuqtgu" cq" rtqitcoc" fg" ognjqtcogpvq" fc" ewnvwtc"

eqpfw|kfq"rgnc"Godtcrc"Enkoc"Vgorgtcfq0"
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2 Material e métodos 

2.1 Material Vegetal 

Hqtco" cxcnkcfcu" rncpvcu" fg" 37" ewnvkxctgu" eqogtekcku" fg"ocoqpc" *Ricinus 

communis" N0+" fg" fkxgtucu" rtqegfípekcu" *Vcdgnc" 5+" ewnvkxcfcu" pc" Guvcèçq"

Gzrgtkogpvcn"Ecuecvc"*GGE+."fc"Godtcrc"Enkoc"Vgorgtcfq."go"Rgnqvcu1TU0"

Tabela 3. Procedência das cultivares comerciais de mamona (Ricinus communis L.) 
cultivadas na Estação Experimental Cascata (EEC), da Embrapa Clima 
Temperado, em Pelotas/RS, na safra 2005/2006. Embrapa Clima 
Temperado, 2007. 

Cultivar Procedência 
CN"Iwctcp{"4224" Uçq"Rcwnq1UR<"Eqqtfgpcfqtkc"fg"Cuukuvípekc"Vêepkec"Kpvgitcn"*ECVK+"

CN"Rtgvc" Uçq"Rcwnq1UR<"Eqqtfgpcfqtkc"fg"Cuukuvípekc"Vêepkec"Kpvgitcn"*ECVK+"

Echgnkuvc" Uçq"Rcwnq1UR<"Eqqtfgpcfqtkc"fg"Cuukuvípekc"Vêepkec"Kpvgitcn"*ECVK+"

Pqtfguvkpc" Ecorkpc"Itcpfg1RD<"Godtcrc"Cniqfçq"*EPRC+"

Rctciwcèw" Ecorkpc"Itcpfg1RD<"Godtcrc"Cniqfçq"*EPRC+"

EUTP"5;5" Equvc"Tkec<"kpvtqfw|kfc"pq"Dtcukn"rgnc"Godtcrc"Cniqfçq"*EPRC+"

EUTP"3;5" Equvc"Tkec<"kpvtqfw|kfc"pq"Dtcukn"rgnc"Godtcrc"Cniqfçq"*EPRC+"

KCE"448" Ecorkpcu1UR<"Kpuvkvwvq"Citqpõokeq"fg"Ecorkpcu"*KCE+"

KCE":2" Ecorkpcu1UR<"Kpuvkvwvq"Citqpõokeq"fg"Ecorkpcu"*KCE+"

KCE"Iwctcpk" Ecorkpcu1UR<"Kpuvkvwvq"Citqpõokeq"fg"Ecorkpcu"*KCE+"

XKPGOC/V3" Ecocswç1TU<"Xknuqp"Pgwocpp"Ocejcfq"*XKPGOC+"

¯tku" Lcpcûdc1OI<"Ugogpvgu"Ctocpk"*Jîdtkfq+"

N{tc" Lcpcûdc1OI<"Ugogpvgu"Ctocpk"*Jîdtkfq+"

Oktcpvg" Lcpcûdc1OI<"Ugogpvgu"Ctocpk"

Ucxcpc" Lcpcûdc1OI<"Ugogpvgu"Ctocpk"*Jîdtkfq+"

Qu" gzrgtkogpvqu" pq" ecorq" hqtco" eqpfw|kfqu" go" fgnkpgcogpvq"

gzrgtkogpvcn"fg"dnqequ"ecuwcnk|cfqu." eqo"cu"37"ewnvkxctgu"fg"ocoqpc0"Hqtco"37"

vtcvcogpvqu"eqo"vtíu"tgrgvkèùgu."pc"uchtc"4227/280"

Rctc"cu"cpânkugu"fg"RET"hqtco"wucfcu"fwcu"coquvtcu"fg"522oi"fg"hqnjcu."

go"hcug"kpkekcn"fg"fgugpxqnxkogpvq."fg"fg|"rncpvcu"go"ecfc"woc"fcu"rctegncu0"Cu"

cpânkugu"fg"ukoknctkfcfg"g"fg"citwrcogpvq"fqu"igpôvkrqu" hqtco" hgkvcu"c"rctvkt"fqu"

rgthku" *dcpfcu+" tgxgncfqu" rgnqu" iêku." tgrtgugpvcfqu" rqt" ocvtk|gu" dkpâtkcu"

*cwuípekc?2" g" rtgugpèc?3+." gortgicpfq" q" eqghkekgpvg" fg" Lceectf" *3;2:+" g" q"

oêvqfq" fc" oêfkc" ctkvoêvkec" pçq" rqpfgtcfc" *WRIOC+" eqo" q" cwzînkq" fq" uqhvyctg"
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Pwogtkecn"Vczqpqo{"cpf"Ownvkxctkcvg"Cpcn{uku"hqt"Rgtuqpcn"Eqorwvgtu."PVU[U"403"

*TQJNH."4222+0"

C"hkfgnkfcfg"gpvtg"q"fgpftqitcoc"igtcfq"g"c"ocvtk|"fg"ukoknctkfcfg"swg"njg"

fgw" qtkigo" hqk" cxcnkcfc" rgnq" vguvg" fg" Ocpvgn" *3;89+." ewlq" eqghkekgpvg" fghkpg" c"

eqttgncèçq" gpvtg" qu" fcfqu0" Q" fgpftqitcoc" igtcfq" hqk" ugeekqpcfq" uqdtg" q" xcnqt"

oêfkq"fg"ukoknctkfcfg."rctc"cxcnkct"qu"itwrqu"hqtocfqu0"

Hqtco" eqnjkfcu" 322i" fg" ugogpvgu" rctc" c" gzvtcèçq" fg" ôngq." wvknk|cpfq" c"

vêepkec"fq"eqpg"g"fc"swctvc"rctvg"*OGPFJCO"gv"cn.."4224+."c"rctvkt"fc"swcpvkfcfg"

vqvcn" rtqfw|kfc" rgncu" ewnvkxctgu" go" ecfc" dnqeq" *Hki0" 3+0" Hqtco" 67" coquvtcu" fg"

ugogpvgu"igtcfcu"rgncu"vtíu"tgrgvkèùgu"pq"ecorq"fg"ecfc"woc"fcu"ewnvkxctgu0"Qu"

gpuckqu" ncdqtcvqtkcku" hqtco" tgrgvkfqu" vtíu" xg|gu." vqvcnk|cpfq" ;" vguvgu" rctc" ecfc"

ewnvkxct"go"ecfc"wo"fqu"oêvqfqu"fg"gzvtcèçq0 

"

Figura 1. Técnica de amostragem do cone e da quarta parte (MENDHAM, et al., 
2002) 
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2.2 PCR 

Q"FPC"igpõokeq"hqk"gzvtcîfq"fg"hqnjcu."go"hcug"kpkekcn"fg"fgugpxqnxkogpvq."

rgnq"oêvqfq"EVCD."ugiwpfq"rtqvqeqnq"fguetkvq"rqt"Hgttgktc"g"Itcvvcrcinkc"*3;;8+0"Q"

FPC" hqk" tguuwurgpuq" go" vcorçq" VG" *Vtku/GFVC+." g" ctoc|gpcfq" go" htgg|gt0" C"

swcpvkhkecèçq" hqk" tgcnk|cfc" rgnc" eqorctcèçq" fc" dcpfc" rtqfw|kfc" rgncu" coquvtcu"

eqo"htciogpvqu"fg"FPC"ï"eqtvcfq"eqo"gp|koc"Jkpf"KKK"tgxgncfqu"fgrqku"fc"eqttkfc"

gngvtqhqtêvkec"go"ign"fg"cictqug"c"2.:'"r1x."go"VDG"3Z0"Cu"uqnwèùgu"fg" vtcdcnjq"

hqtco"rtqfw|kfcu"rgnc"fknwkèçq"go"âiwc"rcftçq"oknnkS"*7ïi1ïN+0"

Cu" tgcèùgu"fg"cornkhkecèçq"fq"FPC" hqtco"rtqeguucfcu"pq"Ncdqtcvôtkq" fg"

Dkqnqikc" Oqngewnct" fc" Godtcrc" Enkoc" Vgorgtcfq0" Hqtco" wucfqu" 4ïN" fg" FPC"

*32ïi+"uqocfqu"c"33ïN"fg"okz"fg"cornkhkecèçq."woc"uqnwèçq"cswquc"*âiwc"OknnkS+"

eqpvgpfq" vcorçq" RET" 3Z" *Vtku/JEn" 42oO" eqo" rJ" :.6" g" MEn" 72oO+=" OiEn4"

*4.7oO+."fPVRu"*32oO+."DUC"*32ïi+."primer"*2.5:ïO+"g"vcs"FPC"rqnkogtcug"*3W+0"

Hqtco"vguvcfqu"42"qnkiqpwengqvîfgqu"*primers+"eqo"32"rctgu"fg"dcugu."fc"Qrgtqp"

Vgejpqnqikgu" g" 42" fc" WDE" *Wpkxgtukv{" qh" Dtkvkuj" Eqnwodkc+." fqu" swcku" hqtco"

ugngekqpcfqu" 35" *Vcdgnc" 6+0" C" tgcèçq" hqk" rtqeguucfc" go" 62" ekenqu" fg" ;6√E" *3"

okpwvq+."57√E"*3"okpwvq+"g"94√E"*4"okpwvqu+."ugiwkfqu"fg"wo"kpvgtxcnq"fg"7"okpwvqu"

c"94√E0"

Qu" rtqfwvqu" fg" cornkhkecèçq" hqtco" uwdogvkfqu" ä" gngvtqhqtgug" go" ign" fg"

cictqug"c"3.7'"r1x."go"VDG"3Z."eqo"dtqogvq"fg"gvîfkq"*47ïi1322oN+0"Cu"coquvtcu"

hqtco"ceqorcpjcfcu"rgnq"octecfqt"3md"Rnwu"FPC"Ncffgt"fc"Kpxkvtqigp0"Q"gpuckq"

hqk" eqpfw|kfq"go"ewdc" uwdoctkpc." uqd"fkhgtgpèc"fg"rqvgpekcn" *ffr+" fg" 332X"g" qu"

htciogpvqu"cornkhkecfqu" hqtco"xkuwcnk|cfqu" uqd" nw|"wnvtcxkqngvc0"Ugwu"rguqu" hqtco"

ecnewncfqu"rgnc"eqorctcèçq"eqo"q"rcftçq"fg"eqttkfc."guvcdgngekfq"rgnq"octecfqt0"
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2.3 Teor de óleo 

C" fgvgtokpcèçq" fq" vgqt" fg" ôngq" go" ugogpvgu" fg"ocoqpc" wvknk|cpfq/ug" q"

oêvqfq" Uqzjngv" *Hki0" 4+" eqo" jgzcpq" hqk" tgcnk|cfc" eqo" dcug" pqu" rtqegfkogpvqu"

fghkpkfqu"rgnc" International Union of Pure and Applied 

Chemistry."KWRCE"*RCSWQV."3;9;+."pq"Ncdqtcvôtkq"fg"

Rguswkuc" g" Rtguvcèçq" fg" Ugxkèqu" go" Cnkogpvqu."

NCRRC."fq"EGHGV1TU0"C" hko"fg"qdvgt"c"ockqt" htcèçq"

fg"gzvtcvq"rquuîxgn"*rtqfwvq"fg"rguq"eqpuvcpvg+."hqtco"

cfqvcfqu" 62" tghnwzqu" fq" uqnxgpvg" uqdtg" c" coquvtc."

egtec"fg" vtíu"jqtcu"g" vtkpvc"okpwvqu"fgufg"q"rtkogktq"

tghnwzq0"Cq"hkpcn"fc"gzvtcèçq."q"uqnxgpvg"hqk"tgewrgtcfq"

g" q" vgqt" fg" nkrîfgqu" hqk" fgvgtokpcfq" rgnc" tgncèçq"

itcxkoêvtkec" rgtegpvwcn" gpvtg" q" ôngq" qdvkfq" g" cu"

ugogpvgu"uwdogvkfcu"ä"gzvtcèçq0"

Figura 2. Sistema de extração Soxhlet montado no 
LAPPA (CEFET/RS) 

"

Qu"tguwnvcfqu"qdvkfqu"rctc"q"vgqt"fg"ôngq"pcu"ugogpvgu"hqtco"uwdogvkfqu"ä"

cpânkug"guvcvîuvkec"eqo"q"cwzînkq"fq"uqhvyctg"Uvcvkuvkecn"Cpcn{uku"U{uvgo."UCU"*4223+0"

C"cpânkug"fc"xctkãpekc"rctc"eqorctcèçq"fcu"ewnvkxctgu"*Vguvg"fg"Fwpecp+"go"hwpèçq"

fq"vgqt"fg"ôngq"hqk"crnkecfc"go"wo"pîxgn"fg"ukipkhkeãpekc"fg"7'"*ï?2.27+0"

3 Resultados e discussão 

3.1 RAPD 

Godqtc" vgpjco" ukfq" tgcnk|cfcu" tgcèùgu" fg" cornkhkecèçq" eqo" 62" primers"

fkhgtgpvgu."fkxgtuqu"qnkiqpwengqvîfgqu"pçq"rtqfw|ktco"htciogpvqu"g1qw"qu"rtqfwvqu"

fg" tgcèçq" pçq" rgtokvktco" woc" cxcnkcèçq" eqpukuvgpvg" cegtec" fc" ukoknctkfcfg" fcu"

ewnvkxctgu"vguvcfcu0"Rqt"kuuq."hqtco"fgurtg|cfqu"49"primers."tguvcpfq"35"*7"fc"WDE"

g":"fc"Qrgtqp+."swg"ugtxktco"ä"cxcnkcèçq"fqu"igpôvkrqu"*Vcdgnc"6+0"
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Tabela 4. Produtos resultantes das reações de amplificação de DNA de genótipos de 
mamona com base nos marcadores RAPD. Embrapa Clima Temperado, 
2007.  

N.º bandas Primer Seqüência (5’-3’) 
Vqvcn" Rqnkoôthkecu"

Polimorfismo 
(%) 

WDE/354" CII"ICV"EVE"E" 33" 6" 58"

WDE/355" IIC"CCE"EVE"V" 6" 2" 2"

WDE/357" CCI"EVI"EIC"I" 38" 9" 66"

WDE/375" ICI"VEC"EIC"I" 36" 32" 93"

WDE/377" EVI"IEI"IEV"I" 34" 7" 64"

QRC/34" VEI"IEI"CVC"I" 6" 2" 2"

QRCD/;" III"EIC"EVC"E" 7" 4" 62"

QRE/6" EEI"ECV"EVC"E" 6" 2" 2"

QRK/33" CEC"VIE"EIV"I" :" 2" 2"

QRP/9" ECI"EEE"CIC"I" 8" 5" 72"

QRZ/9" ICI"EIC"IIE"V" 32" 6" 62"

QR[/35" III"VEV"EII"V" 43" 36" 89"

QR[/38" III"EEC"CVI"V" 7" 2" 2"

Totais 120 49  

Médias 9,2 3,8 41 

Fgpvtg"qu"rtkogtu"guvwfcfqu."WDE/355."QRC/34."QRE/6."QRK/33"g"QR[/38"

igtctco" rtqfwvqu"oqpqoôthkequ." g." qu" htciogpvqu" rtqfw|kfqu" rqt" WDE/354." 357."

375" g" 377." g" rqt" QRCD/;." QRP/9." QRZ/9" g" QR[/35." crtgugpvctco" rqnkoqthkuoq"

*Hki0" 5+0" Hqtco" igtcfqu" 342" htciogpvqu." fqu" swcku" 6;" rqnkoôthkequ" *63'+0" Go"

oêfkc." ecfc" kpkekcfqt" rtqfw|kw" ;.4" htciogpvqu." fqu" swcku" 5.:" crtgugpvctco"

rqnkoqthkuoq0"Guvg"îpfkeg"ê"uwrgtkqt"cqu"tguwnvcfqu"qdvkfqu"rqt"Xkfcn"gv"cn. *4227+"cq"

cxcnkct"ekpeq"ewnvkxctgu"fg"ocoqpc."rtqegfgpvgu"fq"KCE."fc"Godtcrc"Cniqfçq"g"fc"

Equvc" Tkec0" Qu" cwvqtgu" tgikuvtctco" 327" dcpfcu" rqnkoôthkecu." crtqzkocfcogpvg"

45'." fg" wo" vqvcn" fg" 676" htciogpvqu" rtqfw|kfqu" go" cornkhkecèùgu"TCRF" eqo" 69"

qnkiqpwengqvîfgqu" fqu" mkvu" C." G." O." P" g" R" fc" Qrgtqp0" Lâ" Ewpjc" gv" cn." *4228+."

gortgicpfq"octecfqtgu"fq" vkrq"TCRF."rctc"guvwfct"32"ewnvkxctgu"fg"ocoqpc"pq"

owpkeîrkq" fg" Kicek." go" Cnciqcu." qdvkxgtco" 82" dcpfcu" rqnkoôthkecu." wvknk|cpfq" 9"

kpkekcfqtgu"rtqfw|kfqu"rgnc" KFV" *Integrated DNA Technologies, Inc+." qw"uglc." ecfc"

rtkogt"rtqfw|kw":.8"dcpfcu."go"oêfkc0"
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(a) (b) (c)

1   2   3  4    5   6   7   M   9  10  11  12  13  14 15 M 17  18  19 20  21 22  23

(a) (b) (c)

1   2   3  4    5   6   7   M   9  10  11  12  13  14 15 M 17  18  19 20  21 22  23

"

Figura 3. Géis de agarose 1,5% p/v em TBE 1X apresentando os produtos de RAPD 
de cultivares de mamona utilizando os primers UBC-132 (a), UBC-133 (b) e OPY-13 
(c), onde: DNA ladder 1 kb Plus (M): AL Guarany 2002 (1, 9 e 17); Nordestina (2, 10, 
18); AL Preta (3, 11 e 19); Cafelista (4, 12 e 20); CSRN 393 (5, 13 e 21); IAC 226 (6, 
14 e 22); CSRN 193 (7, 15 e 23) . Embrapa Clima Temperado, 2007. 

Q" fgpftqitcoc" *Hki0" 6+" qdvkfq" c" rctvkt" fc" ukoknctkfcfg" fqu" htciogpvqu"

igtcfqu" pcu" tgcèùgu" fg" cornkhkecèçq." ewlq" eqghkekgpvg" Lceectf" hqk" fg" 2.:8."

rquukdknkvqw"c"ugrctcèçq"fqu"igpôvkrqu"go"9"itwrqu."ugitgicpfq/qu"fg"ceqtfq"eqo"

c"rtqegfípekc." kpfgrgpfgpvg"fc" kpuvkvwkèçq"swg"fgugpxqnxgw"c"ewnvkxct0"Cpcnkucpfq"

rqrwncèùgu" fg" Piper cernnum." eqo" octecfqtgu" TCRF." vcodêo" qdugtxqw/ug"

fkhgtgpekcèçq" igpêvkec" eqo" hqtvg" guvtwvwtcèçq" gurcekcn" *\WEEJK." 4224." crwf"

OCTKQV."4222+." hcvq"swg"ug" tgrgvkw"go"gzrgtkogpvqu"eqo"rkogpvc" nqpic"pq"Cetg"

*YCFV=" MCIG[COC." 4226+." qpfg" q" citwrcogpvq" igpêvkeq" fcu" rqrwncèùgu"

eqkpekfkw" eqo" uwcu" nqecnk|cèùgu" igqitâhkecu" go" wo" pîxgn" fg" eqttgncèçq" fg" 99'0"

Guvwfcpfq" ecickvgktc" *Eugenia dysenterica+." htwvîhgtc" cnôicoc" ectcevgtîuvkec" fq"

Egttcfq." cu" ocvtk|gu" fg" fkuvãpekcu" igqitâhkecu" g" igpêvkecu" crtgugpvctco" cnvc"

eqttgncèçq."cvtkdwkpfq"ä"xctkcdknkfcfg"igpêvkec"wo"rcftçq"gurcekcn"*\WEEJK."4224+0"

Q" eqghkekgpvg" fg" eqttgncèçq"fg"Ocpvgn" hqk" fg" 2.:3." kpfkecpfq" eqpeqtfãpekc"

ucvkuhcvôtkc"gpvtg"c"ocvtk|"fg"fcfqu"g"q"citwrcogpvq0"Q"rtkogktq"g"ockqt"fqu"itwrqu."

eqo" egtec" fg" :9'" fg" ukoknctkfcfg." eqorquvq" rqt" 8" ewnvkxctgu." cdtkic" vqfcu" qu"

igpôvkrqu"rtqegfgpvgu"fq"Guvcfq"fg"Uçq"Rcwnq0"Pq"ugiwpfq"itwrq."ugrctcfqu"go"

wo" pîxgn" fg" ::'" fg" ukoknctkfcfg." guvçq" fqku" jîdtkfqu" fg" Okpcu" Igtcku." N{tc" g"

Ucxcpc."ugiwkfqu"fg"qwvtqu"fqku"jîdtkfqu"okpgktqu."eqorqpfq"qu"itwrqu"5"*¯tku+"g"6"

*Oktcpvg+0" Swcvtq" ewnvkxctgu" hqtpgekfcu" rgnc" Godtcrc" Cniqfçq." fc" Rctcîdc."
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eqpuvkvwgo" q" swkpvq" g" q" uêvkoq" itwrqu." eqo" fqku" igpôvkrqu" ecfc" wo0" Pq" swkpvq."

crctgego" EUTP" 5;5" g" 3;5." g." pq" uêvkoq." Pqtfguvkpc" g" Rctciwcèw." codqu" qu"

citwrcogpvqu"pwo"pîxgn"fg":;'"fg"ukoknctkfcfg0"Eqpxêo"ucnkgpvct."pguvg"ecuq."swg"

cu" ewnvkxctgu"EUTP"uçq"ocvgtkcku" fc"Equvc"Tkec" *ET+." kpvtqfw|kfqu"rgnc"Godtcrc"

Cniqfçq"pq"Dtcukn0"Gpvtg"guvgu"ocvgtkcku." kuqnqw/ug"q"igpôvkrq"XKPGOC/V3."qtkwpfq"

fg" Ecocswç." pq" Tkq" Itcpfg" fq" Uwn0" C" ecrcekfcfg" fg" ugitgict" qu" ocvgtkcku"

vguvcfqu"rqfg"ugt"gzrnkecfc"rgnq" hcvq"fg."godqtc"pçq"ugt"enctq"go"swg" tgikçq"fq"

igpqoc" qu" htciogpvqu" fg" TCRF" uçq" cornkhkecfqu." gngu" guvçq" fkuvtkdwîfqu"

cngcvqtkcogpvg" pq" igpqoc." q" swg" uwigtg" fg" oqfgtcfc" c" cnvc" tguqnwèçq" fqu"

octecfqtgu"go"ocrcu"igpêvkequ"*JYCPI"gv"cn0."4223="\WEEJK."4224+0"

"

Figura 4. Agrupamento das cultivares de mamona produzido pela avaliação dos 
produtos da amplificação tipo RAPD, usando o coeficiente de similaridade Jaccard e 
a média aritmética não ponderada (UPGMA). Embrapa Clima Temperado, 2007. 
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3.2 Teor de óleo 

C"cpânkug"fc"xctkãpekc"rctc"eqorctcèçq"fcu"ewnvkxctgu"go"hwpèçq"fq"vgqt"fg"

ôngq"hqk"ukipkhkecvkxc0"Hqtco"igtcfqu":"citwrcogpvqu"eqo"qu"37"igpôvkrqu"vguvcfqu"

*Vcdgnc"7+0"Qu"itwrqu"igtcfqu"rgnc"cxcnkcèçq"fq"vgqt"fg"ôngq"pçq"eqttgurqpfgtco"

cqu" rtqfw|kfqu" rgnqu" octecfqtgu" oqngewnctgu." gpvtgvcpvq." pçq" jâ" fgpvtg" guvgu"

fguetkvqtgu"igpêvkequ"swcnswgt"gurgekhkekfcfg"eqo"tgncèçq"ä"swcpvkfcfg"fg"ôngq"fcu"

ugogpvgu0"Cnêo"fkuuq."fg"ceqtfq"eqo"Jycpi"gv"cn."*4223+."c"xctkcèçq"fgvgevcfc"rqt"

octecfqtgu" TCRF" rqfg" pçq" vgt" eqpugs°ípekcu" hgpqvîrkecu0" Guvwfqu" go"Brassica 

oleracea." rqt" gzgornq." eqpfw|kfqu" rqt" Tcq" *4226+." dcugcfqu" go" octecfqtgu"

TCRF, tgxgnctco" swg" 36" ceguuqu" fghkpkfqu" hgpqvkrkecogpvg" hqtco" tgfw|kfqu" c" 6"

itwrqu"fkuvkpvqu0"

Q" igpôvkrq" CN" Iwctcp{" 4224" crtgugpvqw" vgqt" fg" ôngq" fg" 6;.2'r1r."

ukipkhkecvkxcogpvg" uwrgtkqt." ugiwkfq" rqt" fqku" jîdtkfqu"okpgktqu." N{tc" g" ¯tku." g" rgnc"

ewnvkxct"rcwnkuvc"KCE":2."ewlqu"tguwnvcfqu"queknctco"cq"tgfqt"fg"6:'r1r0"Go"ugiwkfc."

ugku"ewnvkxctgu."ewlqu"tguwnvcfqu"xctkctco"fgufg"67.9."fc"Oktcpvg."cvê"68.7'r1r."fqu"

igpôvkrqu" KCE" 448" *UR+" g" Rctciwcèw" *RD+." ceqorcpjcfqu" fcu" fgocku" ewnvkxctgu"

rctckdcpcu."Pqtfguvkpc."EUTP"5;5"g"3;5."citwrctco/ug"eqo"oîpkoc"fkhgtgpèc"pq"

vgqt" fg" ôngq0" Qu" igpôvkrqu" CN" Rtgvc" g" Ucxcpc" crtgugpvctco" vgqt" fg" ôngq" fg"

crtqzkocfcogpvg"66'r1r."uwrgtcpfq"c"ewnvkxct"icûejc"XKPGOC/V3."eqo"64.9'r1r0"

Qu"fqku"ocvgtkcku"tguvcpvgu"fg"Uçq"Rcwnq."Echgnkuvc"g"KCE"Iwctcpk"tgurgevkxcogpvg"

eqo"62.9"g"62.8'r1r"fg"ôngq"crtgugpvctco"qu"ogpqtgu"vgqtgu."gpvtg"qu"igpôvkrqu"

cxcnkcfqu0" Qu" tguwnvcfqu" qdvkfqu" uçq" ugognjcpvgu" ä" hckzc" fg" xcnqtgu." gpvtg" 65" g"

6;'."tgncvcfc"rqt"Rktgu"gv"cn."*4226+"go"gzrgtkogpvqu"fc"Godtcrc"pq"Pqtfguvg"fq"

Dtcukn"g."vcodêo."eqo"tguwnvcfqu"qdvkfqu"rqt"Nkoc"gv"cn."*4226+"pc"fgvgtokpcèçq"fq"

vgqt" fg" ôngq" fg" ugogpvgu" fg" ocoqpc" pcvkxc" fg" fg|" owpkeîrkqu." cdtcpigpfq"

Citguvg."Dtglq"g"Nkvqtcn"fq"Guvcfq"fc"Rctcîdc."swg"queknctco"gpvtg"66.36"g"69.69'0"

Fcfqu" fg" Ognq" gv" cn." *4228+." swg" cxcnkctco" q" vgqt" fg" ôngq" fg" ugogpvgu" fcu"

ewnvkxctgu" Pqtfguvkpc" g" EUTP/5;5." ocpvkfcu" rgnc Godtcrc" Cniqfçq." go" Okuuçq"
Xgnjc"*EG+."tgxgnctco."tgurgevkxcogpvg."72.;4"g"65.97'r1r."gpswcpvq"gzrgtkogpvqu"

eqpfw|kfqu"rqt"Nwegpc"gv"cn."*4228+"cnecpèctco."tgurgevkxcogpvg."6:.;'"g"69.;:'"

rctc"c"Pqtfguvkpc"g"c"Rctciwcèw0"
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Tabela 5. Teor de óleo (% p/p base seca) em sementes de cultivares comerciais de 
mamona cultivadas pela Embrapa Clima Temperado em Pelotas/RS, na 
safra 2005-2006, determinado pelo método Soxhlet usando hexano. 
Embrapa Clima Temperado, 2007. 

Cultivar Origem Óleo (% p/p) CV (%) 
CN/Iwctcp{/4224" Uçq"Rcwnq" 6;.2 c" 3.29"

N{tc" Okpcu"Igtcku" 6:.4 ""d" 3.22"

Ktku" Okpcu"Igtcku" 69.; ""d" 3.2:"

KCE/:2" Uçq"Rcwnq" 69.9 ""d" 3.37"

KCE/448" Uçq"Rcwnq" 68.7 """"e" 3.56"

Rctciwcèw" Rctcîdc" 68.7 """"e" 3.5;"

Pqtfguvkpc" Rctcîdc" 68.5 """"ef" 2.8:"

EUTP/5;5" Equvc"Tkec" 68.2 """"ef" 3.72"

EUTP/3;5" Equvc"Tkec" 67.: """"""f" 3.54"

Oktcpvg" Okpcu"Igtcku" 67.9 """"""f" 2.76"

CN/Rtgvc" Uçq"Rcwnq" 66.8 """"""""g" 2.:4"

Ucxcpc" Okpcu"Igtcku" 66.4 """"""""g" 2.96"

XKPGOC/V3" Tkq"Itcpfg"fq"Uwn" 64.9 """"""""""h" 2.;2"

Echgnkuvc" Uçq"Rcwnq" 62.9 """"""""""""i" 2.;4"

KCE/Iwctcpk" Uçq"Rcwnq" 62.8 """"""""""""i" 2.:6"

,"oêfkcu"ugiwkfcu"fg"ngvtcu"kiwcku"pçq"fkhgtgo"gpvtg"uk"rgnq"Vguvg"Fwpecp"c"7'0"

4 Conclusões 

Qu"octecfqtgu"oqngewnctgu"dcugcfqu"go"TCRF"uçq"ghkekgpvgu"rctc"tgxgnct"

c"xctkcdknkfcfg"igpêvkec"fg"ewnvkxctgu"fg"ocoqpc"*Ticinus communis N.+0"

C" xctkcdknkfcfg" igpêvkec" tgxgncfc" rgnqu" octecfqtgu" dcugcfqu" go" TCRF"

crtgugpvc" cnvc" eqttgncèçq" eqo" c" rtqegfípekc" fqu" igpôvkrqu" guvwfcfqu."

kpfgrgpfgpvg"fc"kpuvkvwkèçq"swg"fgugpxqnxgw"c"ewnvkxct0"

Gzkuvg" fkhgtgpèc" ukipkhkecvkxc" pq" vgqt" fg" ôngq" gzvtcîfq" fcu" ugogpvgu" fg"

ewnvkxctgu"fg"ocoqpc"*Ticinus communis N.+"rgnq"oêvqfq"Uqzjngv"eqo"jgzcpq0"

5 Agradecimentos 
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cq" Ewtuq" fg" Swîokec" fq" Egpvtq" Hgfgtcn" fg" Gfwecèçq" Vgepqnôikec" fg" Rgnqvcu"

*EGHGV1TU+"rgnq"crqkq"pc"tgcnk|cèçq"fguvg"vtcdcnjq0"
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Capítulo II – Validação da espectroscopia de Ressonância 
Magnética Nuclear (RMN) na determinação do teor de óleo em 

sementes de mamona� 

"""""""""""""""""""""""""""""""""""""""" """"

�Crtqxcfq"rgnq"eqokví"fg"rwdnkecèùgu"fc"Godtcrc"Enkoc"Vgorgtcfq"go"hgxgtgktq"fg"4229"

rctc"rwdnkecèçq"eqoq"Eqowpkecfq"Vêepkeq"3750"
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Validação da espectroscopia de Ressonância Magnética Nuclear 
(RMN) na determinação do teor de óleo em sementes de mamona 

CPVJQPKUGP."Fgpknuqp"Iqwxíc3="UEJKTOGT."Ocpqgn4="CPVJQPKUGP."Gnkcpg"

Htgktg5="UKNXC."Uêtikq"Fgnoct"fqu"Cplqu6="OKNCPK."Oâktc7, ECUCITCPFG"Lt."Lqçq"
Iwknjgtog8"

3"Dcejctgn"go"swîokec."cpcnkuvc"fc"Godtcrc"Enkoc"Vgorgtcfq."ERCEV."oguvtcpfq"fq"Fgrctvcogpvq"
fg"Ekípekc"g"Vgepqnqikc"Citqkpfwuvtkcn."FEVC."fc"Wpkxgtukfcfg"Hgfgtcn"fg"Rgnqvcu."WHRGN."
fgpknuqpBercev0godtcrc0dt"
4"Gpigpjgktq"swîokeq."Ft√."rtqhguuqt"fc"Wpkxgtukfcfg"Hgfgtcn"fg"Rgnqvcu."WHRGN."
uejktogtBwhrgn0gfw0dt""
5"Itcfwcpfc"fq"ewtuq"fg"dcejctgncfq"go"swîokec"fc"Wpkxgtukfcfg"Hgfgtcn"fg"Rgnqvcu."WHRGN."
gnkcpg0h0cBkdguv0eqo0dt"
6"Gpi0"citõp0."Ft√.0rguswkucfqt"fc"Godtcrc"Enkoc"Vgorgtcfq."ERCEV."ugtikqBercev0godtcrc0dt"
7"Gpi0"citõp0."Oue."rguswkucfqtc"fc"Godtcrc"Cniqfçq."EPRC."ocktcBeprc0godtcrc0dt"
8"Gpi0"citõp0."Ft√."dqnukuvc"fg"rôu/fqwvqtcfq"fc"Hwpfcèçq"fg"Crqkq"ä"Rguswkuc"Gfowpfq"Icuvcn."
HCRGI."liecucBwqn0eqo0dt"
"
Tguwoq"

C"gzvtcèçq"eqo"uqnxgpvg"ê"q"rtqeguuq"ocku"wvknk|cfq"pc"qdvgpèçq"fg"ôngqu"

xgigvcku"go"guecnc" kpfwuvtkcn."qpfg"q"jgzcpq"ê"q"uqnxgpvg"ocku"wucfq0"Eqpvwfq."c"

pgeguukfcfg"fg"fkurqt"fg"vêepkecu"pçq"fguvtwvkxcu."târkfcu"g"fg"hâekn"gzgewèçq."vgo"

vqtpcfq" kpxkâxgn" q" wuq" fguvg" rtqeguuq" pc" tqvkpc" ncdqtcvqtkcn0" C" gurgevtqueqrkc" fg"

tguuqpãpekc"ocipêvkec"pwengct"*TOP+"ê"wo"oêvqfq"cnvgtpcvkxq"rctc"c"fgvgtokpcèçq"

fq" vgqt" fg" ôngq" g" crtgugpvc" xcpvcigpu" eqoq" c" tcrkfg|." c" rtgugtxcèçq" fc"ocvtk|."

ukornkekfcfg"pq"rtgrctq"fc"coquvtc"g"c"rquukdknkfcfg"fg"wuq"fg"ukuvgocu"in vivo"pqu"

gpuckqu0"Pguvg"vtcdcnjq."q"qdlgvkxq"hqk"xcnkfct"c"vêepkec"fg"TOP"rctc"c"fgvgtokpcèçq"

fq" vgqt" fg" ôngq" fg" ugogpvgu" fg" ocoqpc" eqorctcpfq/c" cq" oêvqfq" qhkekcn" fg"

gzvtcèçq" Uqzjngv" eqo" jgzcpq0" C" rtgekuçq" fc" vêepkec" kpuvtwogpvcn" hqk" cxcnkcfc"

wucpfq"c"xctkãpekc"fqu"tguwnvcfqu"g"c"gzcvkfçq" hqk"ogfkfc"cvtcxêu"fc"eqorctcèçq"

fg" oêfkcu" fqu" gpuckqu0" Eqpenwkw/ug" swg" q" wuq" fc" gurgevtqueqrkc" fg" TOP"

fgvgtokpc." eqo" rtgekuçq." q" vgqt" fg" ôngq" go" ugogpvgu" fg" ocoqpc" g" rtqfw|"

tguwnvcfqu"gswkxcngpvgu"cq"oêvqfq"qhkekcn0"

Vgtoqu"rctc"kpfgzcèçq<"Ricinus communis"N0."cpânkug"kpuvtwogpvcn."eqorctcèçq"fg"

oêvqfqu"
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Validation of the NMR spectroscopy of oilseed content 
determination in castor bean 

"

Cduvtcev"

Vjg" uqnxgpv" gzvtcevkqp" ku" vjg"oquv" wugf"ogvjqf" vq" qdvckp" xgigvcdng" qknu" cv"

kpfwuvtkcn"uecng."cpf"jgzcpg"ku"vjg"oquv"wugf"cu"uqnxgpv0"Jqygxgt."pqp"fguvtwevkxg."

hcuv"cpf"gcu{"vgejpkswgu"ctg"pgeguuct{"kp"ncdqtcvqt{"tqwvkpgu"cpf"uqnxgpv"gzvtcevkqp"

crnkecvkqp" ku" kortqrgt0" Vjg"Pwengct"Ocipgvke" Tguuqpcpeg" *POT+" ku" cp" cnvgtpcvkxg"

ogvjqf" hqt" qknuggf" eqpvgpv" fgvgtokpcvkqp." ykvj" cfxcpvcigu" nkmg" urggfpguu." ocvtkz"

rtgugtxcvkqp." ucorng" rtgrctkpi" ukornkekv{" cpf" vjg" rquukdknkv{" vq" wug" hqt" in vivo"

u{uvgou"cuuc{u0"Vjg"qdlgevkxg"qh"vjku"yqtm"ycu"vq"xcnkfcvg"vjg"POT"vgejpkswg"hqt"vjg"

ecuvqt" dgcp" qknuggf" eqpvgpv" fgvgtokpcvkqp" eqorctkpi" vq" vjg" Uqzjngv" ogvjqf" qh"

gzvtcevkqp0" Vjg" rtgekukqp" ycu" gxcnwcvgf" wukpi" vjg" xctkcpeg" qh" vjg" tguwnvu" cpf" vjg"

ceewtce{" d{" vjg" ogcpu" eqorctkuqp0" Kv" ycu" eqpenwfgf" vjcv" vjg" wug" qh" POT"

urgevtqueqr{"fgvgtokpgu."rtgekugn{."vjg"ecuvqt"dgcp"qknuggf"eqpvgpv."rtqfwekpi"gswcn"

tguwnvu"vq"vjg"qhhkekcn"ogvjqf0"

Vgtoqu" rctc" kpfgzcèçq<" Ricinus communis" N0." kpuvtwogpvcn" cpcn{uku." ogvjqfu"

eqorctkuqp"



"

"

63

1 Introdução 

Fgxkfq"cq"gngxcfq"xcnqt"eqogtekcn"fqu"ôngqu"xgigvcku."c"rtqfwèçq"go"guecnc"

kpfwuvtkcn" pçq" rqfg" rtguekpfkt" fc" gzvtcèçq" rqt" uqnxgpvg." rqku" pc" rtgpucigo"

ogeãpkec."oguoq" uqd" cnvc" rtguuçq." go" vqtpq" fg" 7'" fq" ôngq" eqpvkfq" pq"ocvgtkcn"

gzvtcîfq" hkeco" tgvkfqu" pc" vqtvc." vgqtgu" swg" rqfgo" ugt" tgfw|kfqu" c" 2.7'." swcpfq"

uqnxgpvgu" qtiãpkequ" uçq" wvknk|cfqu" *OQTGVVQ=" HGVV." 3;;:+0" Ugiwpfq" Ejtkuvkg"

*3;;5+." xâtkqu" uqnxgpvgu" qw" eqodkpcèùgu" fgngu" uçq" wuwcku" gzvtcvqtgu" fg" ôngq"

*Vcdgnc"8+0"Jqugpg{"*3;;3+"cvtkdwk"vcn"rtqrtkgfcfg"ä"xctkgfcfg"g"ä"eqorngzkfcfg"fcu"

uwduvãpekcu" swg" c" fgpqokpcèçq" ôngq" cdtcpig." fgufg" âekfqu" itczqu" nkxtgu" cvê"

nkrqrtqvgîpcu0"Q"cwvqt"fguvcec."rqt"gzgornq."swg"nkrîfgqu"pçq"rqnctgu."eqoq"âekfqu"

itczqu"nkxtgu"g"vtkinkegtîfkgqu."eqorùgo"c"htcèçq"uqnûxgn"go"enqtqhôtokq."gpswcpvq"qu"

rqnctgu."eqoq"hquhqnkrîfgqu"g"inkeqnkrîfgqu."fkuuqnxgo/ug"go"ogvcpqn0"Q"jgzcpq"ê"q"

uqnxgpvg"qtiãpkeq"rtghgtkfq"pq"rtqeguuq"fg"gzvtcèçq."rqt"ugt"q"ocku"ugngvkxq."rquuwkt"

guvtgkvc"hckzc"fg"gdwnkèçq"g"ugt"kokueîxgn"eqo"c"âiwc"*Vcdgnc"8+."q"swg"gxkvc"okuvwtcu"

c|gqvtôrkecu" *OQTGVVQ=" HGVV." 3;;:+0" Pq" gpvcpvq." uwc" kphncocdknkfcfg." ewuvq" g"

rqvgpekcn"rqnwkfqt."lwuvkhkeco"q"guvwfq"fg"cnvgtpcvkxcu"cq"ugw"wuq0"
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Tabela 6. Detalhes técnicos de métodos de extração de óleo 

Método Aplicação Vantagem Limitação 

Rtgpucigo"ogeãpkec3" Kpfwuvtkcn"
Dckzq"eqpuwoq"fg"gpgtikc="

Dckzq"ewuvq"
Gngxcfq"vgqt"fg"ôngq"pc"
vqtvc"

Gzvtcèçq"eqo"jgzcpq"3."4"
Ncdqtcvqtkcn

Kpfwuvtkcn"

Ugngvkxkfcfg"fq"uqnxgpvg="

Guvtgkvc"hckzc"fg"gdwnkèçq="

Kokuekdknkfcfg"eqo"âiwc="

Tgewrgtcèçq"fq"uqnxgpvg0"

Cnvq"eqpuwoq"fg"gpgtikc"
*cswgekogpvq+="

Kphncocdknkfcfg"fq"
uqnxgpvg="

Cnvq"ewuvq"fq"uqnxgpvg="

Korcevq"codkgpvcn0"

Gzvtcèçq"eqo"êvgt"
*Uqzjngv+"5"

Ncdqtcvqtkcn
Dckzq"rqpvq"fg"gdwnkèçq"fq"
uqnxgpvg="

Tgewrgtcèçq"fq"uqnxgpvg0"

Cnvq"eqpuwoq"fg"gpgtikc"
*cswgekogpvq+="

Uqnxgpvg"kphncoâxgn"g"
gzrnqukxq="

Cnvq"ewuvq"fq"uqnxgpvg="

Korcevq"codkgpvcn0"

Gzvtcèçq"eqo"
enqtqhôtokq1ogvcpqn"
*Dnkij/F{gt+"6"

Ncdqtcvqtkcn

Dckzq"eqpuwoq"fg"gpgtikc"
*ugo"cswgekogpvq+="

Gzvtcèçq"fg"vqfcu"cu"
encuugu"fg"nkrîfgqu0"

Uqnxgpvgu"vôzkequ="

Korcevq"codkgpvcn0"

3"Ekvcfq"rqt"Oqtgvvq"g"Hgvv"*3;;:+="4"Ekvcfq"rqt"Rcswqv"*3;9;+="5"Ekvcfq"rqt"Rtgipqncvvq"g"Rtgipqncvvq"
*3;:7+="6"Ekvcfq"rqt"Xkegp|k"*4226+"

Rctc"vtcdcnjqu"go"guecnc"ncdqtcvqtkcn."Ogpfjco"gv"cn0"*4224+"chktoco"swg"c"

gueqnjc" fc" vêepkec" cpcnîvkec." cnêo" fg" ugiwtcpèc" g" ewuvq." fgxg" eqpukfgtct" qwvtqu"

etkvêtkqu."eqoq"q"vgorq"fg"gzgewèçq"fq"gpuckq."q"xqnwog"fg"vguvgu."c"pcvwtg|c"g"c"

swcpvkfcfg"fg"coquvtc0"Ugiwpfq"qu"cwvqtgu."oêvqfqu"fguvtwvkxqu."ewlq"rtqeguuq"fg"

rtgrctq" fg" coquvtcu" qw" c" rtôrtkc" fgvgtokpcèçq" gpxqnxgo" c" fkuuqnwèçq" g1qw"

htciogpvcèçq" fq" ocvgtkcn" go" guvwfq." kornkeco." rqtvcpvq." go" vtcpuhqtocèçq" fc"

ocvtk|"rctc"ognjqtct"c"fgvgeèçq"fq"cpcnkvq0"Kuvq"eqpuqog"vgorq."gzkig"kpxguvkogpvq"

g" igtc" hqpvg" fg" gttqu." eqoq" c" fknwkèçq0" Qu" cwvqtgu" chktoco." ckpfc." swg"oêvqfqu"

kpuvtwogpvcku." dcugcfqu" go" rtqrtkgfcfgu" hîukecu." eqoq" cduqtèçq" qw" gokuuçq" fg"

gpgtikc."eqpfwvkxkfcfg"gnêvtkec."tqvcèçq"ôrvkec."uçq"ecrc|gu"fg"hqtpgegt"kphqtocèùgu"

swcpvkvcvkxcu"fg"wo"cpcnkvq."rtgugtxcpfq"cu"ectcevgtîuvkecu"fcu"coquvtcu"g"igtcpfq"

tguwnvcfqu"eqo"ockqt"tcrkfg|"fq"swg"oêvqfqu"enâuukequ."eqoq"qu"itcxkoêvtkequ"g"qu"

xqnwoêvtkequ."guvgu"ectcevgtk|cfqu"rgnc"pcvwtg|c"fguvtwvkxc0"
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Rctc"Eqnpciq"*3;;8+."ncdqtcvôtkqu"rqfgo"fkurgpuct"c"gzvtcèçq"rqt"uqnxgpvg"

rctc" c" fgvgtokpcèçq" tqvkpgktc" fq" vgqt" fg" ôngq." gurgekcnogpvg" swcpfq" itcpfgu"

swcpvkfcfgu" fg" coquvtcu" rtgekuco" ugt" cxcnkcfcu." rqt" ug" vtcvct" fg" wo" rtqeguuq"

fgoqtcfq" g" fguvtwvkxq0" Fg" ceqtfq" eqo" q" cwvqt." c" tguuqpãpekc"ocipêvkec" pwengct"

*TOP+" ê" wo"oêvqfq"cnvgtpcvkxq" rctc" c" fgvgtokpcèçq" fq" vgqt" fg" ôngq" g" crtgugpvc"

xcpvcigpu" eqoq" c" tcrkfg|." c" rtgugtxcèçq" fc" ocvtk|." ukornkekfcfg" pq" rtgrctq" fc"

coquvtc"g"c"rquukdknkfcfg"fg"wuq"fg"ukuvgocu"in vivo"rctc"c"fgvgtokpcèçq0"

C" gurgevtqueqrkc" fg" tguuqpãpekc" ocipêvkec" pwengct" *TOP+" ogfg" c"

cduqtèçq" fg" tcfkcèçq" gngvtqocipêvkec" fg" cvê" 972OJ|" rgnqu" pûengqu" fqu" âvqoqu."

rtgugpvgu"pc"coquvtc0"Q"wuq"fc"vêepkec"pq"guvcfq"uônkfq"ê"wo"ecorq"gurgekcnk|cfq"

swg"cdtcpig"fgufg"q"guvwfq"fg"rqnîogtqu"cvê"c"rtqfwèçq"fg"kocigpu"*OGPFJCO"

gv"cn0."4224+0"

Cpcnkuct" woc"oguoc"coquvtc" wucpfq"fkhgtgpvgu" vêepkecu" rqfg" ugtxkt" rctc"

xgtkhkect"c"qtfgo"fg"itcpfg|c"fg"wo"tguwnvcfq"qw"rctc"eqphktoct"c"gzkuvípekc"fg"wo"

cpcnkvq." qdvkfq" rgnc" vêepkec" qtkikpcn0" Eqorctct" tguwnvcfqu" ê" woc" rtâvkec" eqowo" ä"

swîokec" cpcnîvkec" rctc" xgtkhkect" c" rtgekuçq" fg" vêepkecu" fkuvkpvcu" g" fgvgtokpct" ug"

eqplwpvqu"fkhgtgpvgu"fg"fcfqu"uçq"eqgtgpvgu"g."rqtvcpvq."eqphkâxgku" *NGKVG."3;;:+0"

Cnêo" fkuuq." Gnnkuqp" gv" cn." *4224+" fguvceco" swg" c" cvwcn" rtghgtípekc" rgnqu"oêvqfqu"

cpcnîvkequ" qhkekcku." rctc"c"fgvgtokpcèçq"fqu"ocku" xctkcfqu"cpcnkvqu." vgo"qtkigo"pc"

pgeguukfcfg" fg" crtgugpvct" fcfqu" eqo" tcuvtgcdknkfcfg" g" rtgekuçq0" Eqpvwfq." c"

gzkiípekc" hqtocn" fg" eqphkcdknkfcfg" eqpukuvg" pc" tcuvtgcdknkfcfg" fq" tguwnvcfq" c" woc"

tghgtípekc" swg" rqfg" ugt" tgrtgugpvcfc" rqt" oêvqfq" tgeqpjgekfq" qw" gorîtkeq"

*GNNKUQP" gv" cn.." 4224+0"Q" wuq" fc" gurgevtqueqrkc" fg"TOP"rtguuwrùg." rqtvcpvq." c"

pgeguukfcfg"fg"guvcdgngegt"rtgxkcogpvg"woc" tghgtípekc"rctc"qu" tguwnvcfqu."eqoq"

hqtoc"fg"xcnkfâ/nqu0"

Xcnkfct" wo" gpuckq" ncdqtcvqtkcn" ê" eqortqxct." cvtcxêu" fg" gxkfípekc" qdlgvkxc."

swg"qu"tgswkukvqu"rctc"uwc"crnkecèçq"hqtco"cvgpfkfqu"*KPOGVTQ."4227+0"Godqtc"c"

xcnkfcèçq"pçq"vgpjc"ukfq"hqtocnogpvg"fghkpkfc."q"hqeq"kpekfg"uqdtg"c"eqphkcdknkfcfg"

cpcnîvkec" fq" oêvqfq." ugo" fgurtg|ct" q" etkvêtkq" rguuqcn." swcpfq" q" kpvgtguucfq"

rtqoqxg" cfcrvcèùgu" g" clwuvc" cu" tgeqogpfcèùgu" vêepkecu" äu" uwcu" pgeguukfcfgu"

*NGKVG."3;;:+0"
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Ngkvg"*3;;:+"fguvcec"swg"c"xcnkfcèçq"fgxg"ugt"wo"rtqeguuq"cdtcpigpvg"swg"

cxcnkg" fgufg" c" guvtwvwtc" uwrqtvg" g" q" codkgpvg" ncdqtcvqtkcn" cvê" c" ecrcekvcèçq" fq"

cpcnkuvc0" Pguvg" eqpvgzvq." fgxg/ug" vgt" gurgekcn" kpvgtguug" go" rctãogvtqu" dâukequ."

eqoq" gzcvkfçq." rtgekuçq." ugiwtcpèc." ecnkdtcèçq." tgurquvcu" cpcnîvkecu" g" cxcnkcèçq"

guvcvîuvkec0"

Gpvgpfgpfq" c" pgeguukfcfg" fg" ciknkfcfg" pc" igtcèçq" fg" tguwnvcfqu."

rtgugtxcèçq"fg"coquvtcu."tgfwèçq"fg"tkuequ"qrgtcekqpcku"g"okpkok|cèçq"fq"korcevq"

codkgpvcn." ocu." uqdtgvwfq." tgeqpjgegpfq" ugt" kortguekpfîxgn" c" eqphkcdknkfcfg" fqu"

tguwnvcfqu"igtcfqu"go"cpânkugu" ncdqtcvqtkcku."guvg" vtcdcnjq"qdlgvkxc"c"xcnkfcèçq"fc"

vêepkec" fg" fgvgtokpcèçq" fq" vgqt" fg" ôngq" fg" ugogpvgu" fg" ocoqpc." wucpfq" c"

gurgevtqueqrkc"fg"tguuqpãpekc"ocipêvkec"pwengct0"

2 Material e métodos 

Q"rtqeguuq"fg"xcnkfcèçq"fc"vêepkec"fg"gurgevtqueqrkc"fg"TOP"rcuuc"rgncu"

gvcrcu" fg" fghkpkèçq" fc" rtgekuçq" g" fc" gzcvkfçq" fqu" tguwnvcfqu." pguvg" ecuq" rgnc"

eqorctcèçq" eqo" q" oêvqfq" fg" gzvtcèçq" fq" vkrq" Uqzjngv." wucpfq" jgzcpq" eqoq"

uqnxgpvg."rqt"ugt"q"oêvqfq"qhkekcn"fg"fgvgtokpcèçq"fq"vgqt"fg"ôngq."fg"ceqtfq"eqo"c"

KWRCE."International Union of Pure and Applied Chemistry. 

2.1 Sementes de mamona 

Cu"ugogpvgu"wvknk|cfcu"pc"xcnkfcèçq"fc"vêepkec"fg"gurgevtqueqrkc"fg"TOP"

hqtco" qdvkfcu" fg" ekpeq" ewnvkxctgu" eqogtekcku" fg" ocoqpc" ewnvkxcfcu" pc" Godtcrc"

Enkoc"Vgorgtcfq."go"Rgnqvcu1TU."pc"uchtc"4227/4228"*Vcdgnc"9+0"

Tabela 7. Procedência das cultivares comerciais de mamona cultivadas em 
Pelotas/RS, na safra 2005-2006. Embrapa Clima Temperado, 2007. 

Cultivar Tipo Procedência Descrição 
¯tku" Jîdtkfq" Lcpcûdc1OI" Ugogpvgu"Ctocpk"

KCE"448" Xctkgfcfg" Ecorkpcu1UR" KCE"*Kpuvkvwvq"Citqpõokeq"fg"Ecorkpcu+"

Ucxcpc" Jîdtkfq" Lcpcûdc1OI" Ugogpvgu"Ctocpk"

XKPGOC"V3" Xctkgfcfg" Ecocswç1TU" XKPGOC"*Xknuqp"Pgwocpp"Ocejcfq+"

Echgnkuvc" Xctkgfcfg" Uçq"Rcwnq1UR" ECVK"*Eqqtfgpcfqtkc"fg"Cuukuvípekc"Vêepkec"Kpvgitcn+
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2.2 Espectroscopia de Ressonância Magnética Nuclear (RMN) 

C"fgvgtokpcèçq"fq" vgqt"fg"ôngq"go"ugogpvgu"fg"ocoqpc."wvknk|cpfq/ug"c"

vêepkec" fg" TOP." hqk" eqpfw|kfc" c" rctvkt" fg" rtqegfkogpvqu" fguetkvqu" rqt" Eqnpciq"

*3;;8+."pc"Godtcrc"Cniqfçq."go"vtíu"tgrgvkèùgu0"C"rtkogktc"gvcrc"fguvc"vêepkec"hqk"

c" ecnkdtcèçq" fq" gurgevtõogvtq" fg" qpfc" eqpvîpwc" fg" 4.9OJ|." wucpfq/ug" hctkpjc" g"

ôngq"fg"ocoqpc."eqoq"qu"rqpvqu"|gtq"g"322'."tgurgevkxcogpvg0"Woc"xg|"tgcnk|cfc"

c"ecnkdtcèçq."rtqegfgw/ug"ä"fgvgtokpcèçq"fq"vgqt"fg"ôngq"fcu"coquvtcu0"Cq"hkpcn"fc"

ngkvwtc."q"rguq"fg"coquvtc"wucfq"pq" vguvg" hqk" kpugtkfq"pq"ukuvgoc"g"q" vgqt"fg"ôngq"

hqtpgekfq"cwvqocvkecogpvg0"

2.3 Método de Extração Soxhlet 

C" fgvgtokpcèçq" fq" vgqt" fg" ôngq" go" ugogpvgu" fg"ocoqpc" wvknk|cpfq/ug" q"

oêvqfq" Uqzjngv" eqo" jgzcpq" hqk" tgcnk|cfc." go" vtíu" tgrgvkèùgu." eqo" dcug" pqu"

rtqegfkogpvqu" fghkpkfqu" rgnc" KWRCE" *RCSWQV." 3;9;+0"C" hko" fg" ug" qdvgt" c"ockqt"

htcèçq"fg"gzvtcvq"rquuîxgn"*rtqfwvq"fg"rguq"eqpuvcpvg+."hqtco"cfqvcfqu"62"tghnwzqu."

vqvcnk|cpfq" egtec" fg" vtíu" jqtcu" g" vtkpvc" okpwvqu" fg" gzvtcèçq." fgufg" q" rtkogktq"

tghnwzq0" Cq" hkpcn" fc" gzvtcèçq." q" uqnxgpvg" hqk" tgewrgtcfq" g" q" vgqt" fg" nkrîfgqu" hqk"

fgvgtokpcfq"rgnc"tgncèçq"itcxkoêvtkec"rgtegpvwcn"gpvtg"q"ôngq"qdvkfq"g"cu"ugogpvgu"

uwdogvkfcu"ä"gzvtcèçq0"

2.4 Avaliação estatística dos dados 

C"ogfkfc" fc" rtgekuçq" fc" vêepkec" kpuvtwogpvcn" dcugqw/ug" pc" cxcnkcèçq" fc"

xctkãpekc" fqu" tguwnvcfqu" qdvkfqu" rctc" ecfc" ewnvkxct" vguvcfc0" Rctc" hc|í/nq." hqtco"

eqorctcfqu"qu"fqku"eqplwpvqu"fg"fcfqu"rgnq"vguvg"H0"C"gzcvkfçq"hqk"ogfkfc"cvtcxêu"

fc"eqorctcèçq"fg"oêfkcu"*vguvg"v+"fqu"fcfqu."qdvkfcu"rgnc"gurgevtqueqrkc"fg"TOP"

g"rgnq"oêvqfq"enâuukeq"fg"gzvtcèçq"*Uqzjngv+"fg"ôngq"fcu"ugogpvgu"*NGKVG."3;;:+0"

3 Resultados e Discussão 

C" fgvgtokpcèçq" fq" vgqt" fg" ôngq" go" ugogpvgu" fg" ocoqpc" rgnq" oêvqfq"

Uqzjngv"fg"gzvtcèçq"rqt"uqnxgpvg"qtiãpkeq."wucpfq"jgzcpq." hqtpgegw"qu"tguwnvcfqu"

tgwpkfqu"pc"Vcdgnc":."eqpukfgtcfqu"tghgtípekc"pc"xcnkfcèçq"fc"vêepkec"kpuvtwogpvcn"

*TOP+0" Qu" xcnqtgu" fg" fguxkq" rcftçq" gpvtg" 2.56" g" 2.73." cnêo" fg" eqghkekgpvgu" fg"

xctkcèçq" swg" queknctco" gpvtg" 2.99" g" 3.39'" kpfkeco" rtgekuçq" gngxcfc." tgswkukvq"

kpvtîpugeq"c"wo"oêvqfq"cpcnîvkeq"qhkekcn0"
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Tabela 8. Teor médio de óleo (% p/p base seca) em sementes de cultivares 
comerciais de mamona cultivadas pela Embrapa Clima Temperado em 
Pelotas/RS, na safra 2005-2006, determinado pelo método de extração 
Soxhlet usando hexano e pela técnica de Ressonância Magnética Nuclear 
(RMN). Embrapa Clima Temperado, 2007. 

Método Soxhlet RMN 
Cultivar 

Vgqt"fg"ôngq"
Fguxkq"
rcftçq" EX"*'+" Vgqt"fg"ôngq

Fguxkq"
rcftçq" EX"*'+"

¯tku" 69.;" 2.73" 3.28" 6;.3" 4.26" 6.37"

KCE"448" 67.2" 2.62" 2.::" 67.6" 3.68" 5.43"

Ucxcpc" 66.3" 2.56" 2.99" 68.7" 3.6:" 5.3:"

XKPGOC"V3" 64.8" 2.64" 2.;:" 66.2" 3.:3" 6.34"

Echgnkuvc" 62.8" 2.6:" 3.39" 64.:" 3.5;" 5.47"

C"vêepkec"kpuvtwogpvcn"fg"gurgevtqueqrkc"fg"tguuqpãpekc"ocipêvkec"pwengct"

*TOP+" igtqw" xcnqtgu" fg" fguxkq" rcftçq" swg" queknctco" gpvtg" 3.5;" g" 4.26." g"

eqghkekgpvgu" fg" xctkcèçq." gpvtg" 5.43" g" 6.46'" *Vcdgnc" :+." swg" kpfkeco" ogpqt"

rtgekuçq."swcpfq"eqorctcfc"cq"oêvqfq"enâuukeq"*Uqzjngv+0"Gpvtgvcpvq."c"cxcnkcèçq"

fqu"tguwnvcfqu"fc"cpânkug"fg"xctkãpekc"cvtcxêu"fq"vguvg"H"rgtokvg"xgtkhkect"swg"pçq"

gzkuvg"fkhgtgpèc"ukipkhkecvkxc"go"wo"pîxgn"fg"eqphkcpèc"fg"7'."qw"uglc."c"rtgekuçq"fc"

gurgevtqueqrkc"fg"TOP"gswkxcng"ä"fq"oêvqfq"enâuukeq0"

Cq" cxcnkct" c" gzcvkfçq" fc" vêepkec" rtqrquvc." wucpfq/ug" q" vguvg" v" rctc"

eqorctcèçq" fcu" oêfkcu." rgtegdg/ug" swg" vcodêo" pçq" jâ" fkhgtgpèc" ukipkhkecvkxc"

gpvtg"qu"xcnqtgu"go"pîxgn"fg"eqphkcpèc"fg"3'."eqphqtog"fcfqu"gzrquvqu"pc"Vcdgnc"

;0"

Godqtc"uglc"rquuîxgn"qdugtxct"swg"qu"xcnqtgu"cduqnwvqu"qdvkfqu"eqo"q"wuq"

fc"vêepkec"fg"gurgevtqueqrkc"fg"TOP"hqtco"nkigktcogpvg"uwrgtkqtgu."qu"eqghkekgpvgu"

fg" eqttgncèçq." cq" tgfqt" fg" 3." kpfkeco"swg"qu" vgqtgu"fg"ôngq" fg" ecfc" ewnvkxct." go"

codcu"cu"vêepkecu"cpcnîvkecu."uçq"gswkxcngpvgu."tcvkhkecpfq"c"kphqtocèçq"igtcfc"rgnq"

vguvg"v0"

C" encuukhkecèçq" fcu" ewnvkxctgu." ugiwpfq" q" vgqt" fg" ôngq." qdvkfc" c" rctvkt" fqu"

tguwnvcfqu" fg" codcu" cu" vêepkecu" cpcnîvkecu." hqk" gswkxcngpvg0" Q" jîdtkfq" ¯tku" hqk" q"

ocvgtkcn" fg"ockqt" vgqt." 69.;" g" 6;.3'." pq"oêvqfq" Uqzjngv" g" pc" gurgevtqueqrkc" fg"

TOP." tgurgevkxcogpvg0" Cu" ewnvkxctgu" XKPGOC/V3" g" Echgnkuvc." crtgugpvctco" qu"

ogpqtgu"vgqtgu"gpvtg"qu"ocvgtkcku"cxcnkcfqu"g."godqtc"qu"xcnqtgu"cduqnwvqu"fg"vgqt"

fg"ôngq"rctc"qu"igpôvkrqu"KCE/448"g"Ucxcpc"kpfkswgo"cnvgtpãpekc"fg"rqukèçq"eqoq"
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ugiwpfc" g" vgtegktc" ewnvkxct" eqo" ockqt" vgqt" fg" ôngq." vcku" tguwnvcfqu" pçq" fkhgtgo"

guvcvkuvkecogpvg"go"wo"pîxgn"fg"ukipkhkeãpekc"fg"7'0"

Tabela 9. Dados da avaliação estatística da precisão e da exatidão da técnica de 
espectroscopia de RMN para a determinação do teor de óleo (% p/p b.s.) 
em sementes de cultivares comerciais de mamona, usando como 
referência o método Soxhlet. Embrapa Clima Temperado, 2007. 

Soxhlet RMN 
Cultivar 

Oêfkc" u4" Oêfkc" u4"

F 
*H7'?3;.22+

t 
*v3'?5.97+"

Correlação

¯tku" 69.;" 2.47:" 6;.3" 6.379" 38.34" 3.57" 3.2222"

KCE"448" 67.2" 2.379" 67.6" 4.343" 35.75" 2.87" 3.2222"

Ucxcpc" 66.3" 2.337" 68.7" 4.3:8" 3:.;8" 5.72" 2.;;95"

XKPGOC"V3" 64.8" 2.396" 66.2" 5.4:9" 3:.:8" 3.8;" 2.;;;;"

Echgnkuvc" 62.8" 2.448" 64.:" 3.;4;" :.77" 5.57" 3.2222"

Qpfg<"

u4" ê" c" xctkãpekc=" H" ê" q" xcnqt" fg" H." qdvkfq" rgnc" tc|çq" gpvtg" cu" xctkãpekcu" fg" ecfc" vêepkec" fg"
fgvgtokpcèçq=" H7'?" 3;.22" ê" xcnqt" vcdgncfq" rctc"�" ?" 2.27=" v" ê" xcnqt" v" qdvkfq" fc" eqorctcèçq" fcu"

oêfkcu="v3'?"5.97"ê"xcnqt"vcdgncfq"rctc"�"?"2.230"

4 Conclusões 

Q"wuq"fc"gurgevtqueqrkc"fg"tguuqpãpekc"ocipêvkec"pwengct"*TOP+"rgtokvg"

fgvgtokpct."eqo"rtgekuçq."q"vgqt"fg"ôngq"go"ugogpvgu"fg"ocoqpc0"

C"gurgevtqueqrkc"fg"TOP"g"q"oêvqfq"qhkekcn."fg"gzvtcèçq"vkrq"Uqzjngv"eqo"

jgzcpq." rtqfw|go" tguwnvcfqu" gswkxcngpvgu" pc" fgvgtokpcèçq" fq" vgqt" fg" ôngq" go"

ugogpvgu"fg"ocoqpc0"
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Extração de óleo de sementes de mamona usando etanol 
CPVJQPKUGP."Fgpknuqp"Iqwxíc3="UEJKTOGT."Ocpqgn"Ctvkicu4="CPVJQPKUGP."

Gnkcpg"Htgktg5="UKNXC."Uêtikq"Fgnoct"fqu"Cplqu6= ECUCITCPFG"Lt."Lqçq"
Iwknjgtog7"

3"Dcejctgn"go"swîokec."cpcnkuvc"fc"Godtcrc"Enkoc"Vgorgtcfq."ERCEV."oguvtcpfq"fq"Fgrctvcogpvq"
fg"Ekípekc"g"Vgepqnqikc"Citqkpfwuvtkcn."FEVC."fc"Wpkxgtukfcfg"Hgfgtcn"fg"Rgnqvcu."WHRGN."
fgpknuqpBercev0godtcrc0dt"
4"Swîokeq."Ft."rtqhguuqt"fc"Wpkxgtukfcfg"Hgfgtcn"fg"Rgnqvcu."WHRGN."uejktogtBwhrgn0gfw0dt""
5"Itcfwcpfc"fq"ewtuq"fg"dcejctgncfq"go"swîokec"fc"Wpkxgtukfcfg"Hgfgtcn"fg"Rgnqvcu."WHRGN."
gnkcpg0h0cBkdguv0eqo0dt"
6"Gpi0"citõp0."Ft."rguswkucfqt"fc"Godtcrc"Enkoc"Vgorgtcfq."ERCEV."ugtikqBercev0godtcrc0dt"
7"Gpi0"citõp0."Ft."dqnukuvc"fg"rôu/fqwvqtcfq"fc"Hwpfcèçq"fg"Crqkq"ä"Rguswkuc"Gfowpfq"Icuvcn."
HCRGI."liecucBwqn0eqo0dt"
"
Tguwoq"

Q" ôngq" fc" ocoqpc" ê" woc" ocvêtkc" rtkoc" guvtcvêikec" fg" gngxcfq" xcnqt"

eqogtekcn." ewlcu" rtqrtkgfcfgu" swîokecu" rgtokvgo" wvknk|â/nq" pc" ocpwhcvwtc" fg"

fkxgtuqu"kpuwoqu"g"rtqfwvqu."kpenwukxg"dkqfkgugn0"Q"wuq"fg"uqnxgpvgu"pc"gzvtcèçq"ê"

hwpfcogpvcn" rctc" xkcdknk|ct" uwc" rtqfwèçq" go" guecnc" kpfwuvtkcn0" Q" jgzcpq" ê" q"

uqnxgpvg" wuwcnogpvg" wvknk|cfq."ocu" qu" tkuequ" qrgtcekqpcku." ä" ucûfg" jwocpc" g" cq"

ogkq"codkgpvg0"Cnêo""fkuuq."c"tgfw|kfc"ecrcekfcfg"fg"uqnwdknk|ct" htcèùgu"tkecu"go"

âekfq" tkekpqnêkeq." rtkpekrcn" âekfq" itczq" fc" ocoqpc." lwuvkhkeco" q" guvwfq" fq" gvcpqn"

eqoq"woc"cnvgtpcvkxc"rctc"q"rtqeguuq."rqku"guvcu"htcèùgu"uçq"uqnûxgku"go"âneqqn0"Q"

qdlgvkxq"fguvg"guvwfq"hqk"cxcnkct"c"ghkekípekc"fguvg"uqnxgpvg"pc"gzvtcèçq"fg"ôngq"fg"

ugogpvgu"fg"ocoqpc"eqorctcpfq/c"eqo"q"rtqeguuq"swg"wuc"jgzcpq0"Qu"vgqtgu"fg"

ôngq" gzvtcîfq" rqt" gvcpqn" uçq." pq" oêvqfq" Uqzjngv." 75.:'r1r." g." ä" vgorgtcvwtc"

codkgpvg." 6:.2'r1r."codqu" uwrgtkqtgu"cqu" tguwnvcfqu"qdvkfqu"rgnq"oêvqfq"qhkekcn."

swg"wuc"jgzcpq"pc"gzvtcèçq"rqt"Uqzjngv."go"oêfkc"67.7'r1r0"

Vgtoqu"rctc"kpfgzcèçq<"Ricinus communis"N0."Uqzjngv."âekfq"tkekpqnêkeq
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Oilseed extraction of castorbean by ethanol 
"

Cduvtcev"

Vjg" ecuvqt" dgcp" qknuggf" ku" c" uvtcvgike" tcy" ocvgtkcn" qh" itgcv" xcnwg" kp" vjg"

octmgv."yjkej" ejgokecn" rtqrgtvkgu" ctg" uwkvcdng" hqt"ocpwhcevwtkpi" ugxgtcn" rtqfwevu."

kpenwfkpi"dkqfkgugn0"Vjg"wug"qh"uqnxgpvu"kp"gzvtcevkqp"ku"guugpekcn"vq"cff"xcnwg"vq"vjg"

kpfwuvtkcn"rtqeguu0"Jgzcpg" ku" vjg"uqnxgpv"wuwcnn{"wugf."dwv" vjg"qrgtcvkqpcn" tkumu." vq"

jwocp"jgcnvj"cpf" vq" vjg"gpxktqpogpv."dgukfgu" kvu" nqy"ecrcdknkv{" vq"uqnwdknk|g" nkrkfke"

htcevkqp"ykvj"jkij"tkekpqngke"cekf"eqpvgpv."ockp"ecuvqt"dgcp"hcv"cekf."lwuvkhkgu"vjg"uvwf{"

qh"gvjcpqn"cu"cp"cnvgtpcvkxg"hqt"vjg"gzvtcevkqp"rtqeguu."eqpukfgtkpi"vjcv"tkekpqngke"cekf"

ku"vjg"qpn{"qpg"hcv"cekf"uqnwdng"kp"cneqjqn0"Vjg"cko"qh"vjku"uvwf{"ycu"vq"gxcnwcvg"vjg"

ghhkekgpe{" qh" gvjcpqn" cu" uqnxgpv" kp" ecuvqt" dgcp"qknuggf"gzvtcevkqp"wukpi" vjg"jgzcpg"

gzvtcevkqp"cu"tghgtgpeg0"Vjg"qknuggf"eqpvgpv"gzvtcevgf"wukpi"gvjcpqn"cu"uqnxgpv"kp"vjg"

Uqzjngv"Ogvjqf"ku"750:'y1y."cpf"cv"tqqo"vgorgtcvwtg"ku"6:02'y1y."dqvj"ctg"jkijgt"

vjcp"vjg"qhhkekcn"ogvjqf."yjkej"wugu"jgzcpg"kp"vjg"Uqzjngv"gzvtcevkqp."6707'y1y0"

Kpfgz"vgtou<"Ricinus communis"N0."uqzjngv."tkekpqngke"cekf
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1 Introdução 

Q"ôngq"fc"ocoqpc"ê"woc"ocvêtkc"rtkoc"guvtcvêikec."rqku"crtgugpvc"itcpfg"

rqvgpekcn" swîokeq"g"gpgtiêvkeq0"Uwcu"rtqrtkgfcfgu"swîokecu"rgtokvgo"wvknk|â/nq" pc"

ocpwhcvwtc"fg"fkxgtuqu"kpuwoqu"g"rtqfwvqu."fgpvtg"gngu"q"dkqfkgugn."swg"ug"eqpuvkvwk"

pwoc"hqpvg"tgpqxâxgn"fg"gpgtikc"ecrc|"fg"uwduvkvwkt"q"ôngq"fkgugn"*UCPVQU"gv"cn0,"

4226+0"Oceífq"*4226+"chktoc"swg"qu"rtgèqu"fqu"ôngqu"xgigvcku"cwogpvctco"fgufg"

ogcfqu" fg" 4225" eqo" c" tgfwèçq" fc" uchtc" cogtkecpc" fg" uqlc" g" q" kpetgogpvq" fcu"

korqtvcèùgu"fg"qngcikpqucu" rgnc"Ejkpc0"Q"ôngq" fg"ocoqpc"guvcxc"gpvtg" qu"ocku"

xcnqtk|cfqu" g" ceqorcpjqw" guvc" cnvc" ejgicpfq" c" ;22" fônctgu" rqt" vqpgncfc0"

Cvwcnogpvg." guvg" ôngq" ocpvêo" uwc" eqvcèçq" cq" tgfqt" fg" 30222" fônctgu"

*UGCQHKPFKC."4229+0"

C" qdvgpèçq" fq" ôngq" fg" ocoqpc." eqoq" fqu" fgocku" ôngqu" xgigvcku." gzkig"

vgepqnqikc" gurgeîhkec." rqtswg" qu" nkrîfgqu" guvçq" fkuvtkdwîfqu" go" fkxgtucu" rctvgu"

cpcvõokecu"fcu"ugogpvgu"g"nkicfqu"c"xâtkqu"vkrqu"fg"eqpuvkvwkpvgu."eqoq"rtqvgîpcu"g"

ectdqkftcvqu"swg"rqfgo"gzkdkt"fkhgtgpècu"fg"uqnwdknkfcfg0"Rqt"kuuq."rctc"qdví/nq."cu"

ugogpvgu" uçq" uwdogvkfcu" ä" gzvtcèçq." hîukec" g1qw" swîokec." fc" swcn" rtqfw|/ug" ôngq"

dtwvq." ewlc"eqorqukèçq"cdtkic"âekfqu"itczqu" nkxtgu." hquhqnkrîfgqu."guvgtôku"g"qwvtcu"

korwtg|cu" *RTGIPQNCVQ=" RTGIPQNCVQ." 3;:7=" JQUGPG[." 3;;6+0" Qu" âekfqu"

itczqu" eqpuvkvwkpvgu" fg" ôngqu" xgigvcku" fkhgtgo" swcpvq" cq" eqortkogpvq" fc" ecfgkc"

ectdõpkec" g" cq" pûogtq" fg" nkicèùgu" kpucvwtcfcu" *OC="JCPPC.3;;;+0" Gpvtgvcpvq." c"

eqorqukèçq"fq"ôngq"fg"ocoqpc"ê"dcuvcpvg"rgewnkct."chkpcn"ê"q"ûpkeq"eqpuvkvwîfq"rqt"

wo" âekfq" itczq" jkftqzkncfq" fg" 3:" âvqoqu" fg" ectdqpq" eqo" kpucvwtcèçq." q" âekfq"

tkekpqnêkeq."swg"tgurqpfg"rqt"egtec"fg";2'"r1r"fq"ôngq"*OGPGIJGVVK"gv"cn0"4226+0"

Eqpvwfq."Tqlcu/Dcttqu"gv"cn0"*4226+"chktoco"swg"guvc"htcèçq"rqfg"xctkct"fgufg"7:.7"

cvê";4.5'"r1r0"

C"rtqfwèçq"fg"ôngqu"xgigvcku"pçq"rqfg"rtguekpfkt"fc"gzvtcèçq"rqt"uqnxgpvg."

rqku"pc"rtgpucigo"ogeãpkec"tguvc"pc"vqtvc"woc"htcèçq"fg."rgnq"ogpqu."7'"fq"ôngq"

eqpvkfq"pcu"ugogpvgu."rgtegpvwcn"swg"ug"tgfw|"c"2.7'."swcpfq"uqnxgpvgu"qtiãpkequ"

uçq"wvknk|cfqu"*OQTGVVQ="HGVV."3;;:+0"Ugiwpfq"Ejtkuvkg"*3;;5+."xâtkqu"uqnxgpvgu"

uçq" ghkekgpvgu" pc" gzvtcèçq" fg" ôngq." gpvtgvcpvq." q"ocku" wvknk|cfq" ê" q" jgzcpq." rqku."

crguct" fc" kphncocdknkfcfg" g" vqzkekfcfg." ê" q"ocku" ugngvkxq." rquuwk" guvtgkvc" hckzc" fg"

gdwnkèçq"g"ê"kokueîxgn"eqo"c"âiwc."q"swg"gxkvc"okuvwtcu"c|gqvtôrkecu0"
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Eqpvwfq." qu" tkuequ" qrgtcekqpcku." ä" ucûfg" jwocpc" g" cq" ogkq" codkgpvg."

cuuqekcfqu"ä"qtkigo"pçq/tgpqxâxgn"g"ä" tgfw|kfc"ecrcekfcfg"fg"uqnwdknk|ct"q"âekfq"

tkekpqnêkeq." rtkpekrcn" âekfq" itczq" fc"ocoqpc." lwuvkhkeco" c" rguswkuc" fg" uwduvkvwvqu"

rctc"q"jgzcpq"pc"gzvtcèçq"fguvg"ôngq0"Fg"ceqtfq"eqo"Dgnvtçq"gv"cn0"*4226+."q"gvcpqn"

eqpuvkvwk"woc"cnvgtpcvkxc."rqku"q"âekfq"tkekpqnêkeq"ê"q"ûpkeq"uqnûxgn"go"âneqqn."oguoq"

go" dckzcu" vgorgtcvwtcu." xkcdknk|cpfq" c" gzvtcèçq" fc" htcèçq" tkec" pguvg" âekfq."

rtgfqokpcpvg"pcu"ugogpvgu"fg"ocoqpc0"Cnêo"fkuuq."q"âneqqn"ê"rtqfw|kfq"c"rctvkt"

fg" hqpvgu" tgpqxâxgku." cq" eqpvtâtkq" fq" cnecpq." g" c" eqorctcèçq" fg" rtqrtkgfcfgu"

swîokecu"rgtokvg"xgtkhkect"swg"q"gvcpqn"qhgtgeg"ogpqtgu"tkuequ"qrgtcekqpcku"fq"swg"

q"jgzcpq."rqku"crtgugpvc"ockqtgu"vgorgtcvwtcu"fg" kphncocèçq"*34"eqpvtc"⁄44√E+"g"

fg"cwvq/kipkèçq"*585"eqpvtc"447√E+"g"vqzkekfcfg"ocku"dckzc"*NF72"qtcn"rctc"tcvqu"fg"

80422"eqpvtc"40722oi1mi+"*OGTEM."4228c="4228d+0"

Vcodêo"pc"rtqfwèçq"fg"dkqeqodwuvîxgku."q"âneqqn"crtgugpvc"xcpvcigpu0"C"

cpânkug"fc"xkcdknkfcfg"geqpõokec"g"codkgpvcn"fqu"rtqeguuqu"fguvkpcfqu"c"guvg" hko"

rcuuc" rgnc" cxcnkcèçq" fc tgncèçq" gpvtg" c" gpgtikc" kpxguvkfc" pc" uwc" rtqfwèçq" g" c"
igtcfc"rqt"gng0"Pc"gzvtcèçq"fq"ôngq."rqt"gzgornq."vtqect"jgzcpq"rqt"gvcpqn"ukipkhkec"

geqpqok|ct"5.9;"OL1mi"fg"uqnxgpvg."lâ"swg"pc"rtqfwèçq"fg"gvcpqn"g"fg"jgzcpq"uçq"

eqpuwokfqu."tgurgevkxcogpvg."4.;3"g"8.92"OL1mi"*CNOGKFC"PGVQ"gv"cn0, 4226+0"

Qwvtc" kpfkecèçq" fq" rqvgpekcn" fg" wvknk|cèçq" fq" gvcpqn" pc" gzvtcèçq" ê" c"

hceknkfcfg"fc"ugrctcèçq"fq"uqnxgpvg"cq" hkpcn"fq"rtqeguuq"g"c"geqpqokc"fg"gpgtikc"

rctc" hc|í/nq0" Rqt" ug" vtcvct" fg" woc" uwduvãpekc" qtiãpkec" uqnûxgn" go" âiwc." q" gvcpqn"

rqfg" ugt" ugrctcfq" fq" ôngq" rqt" fgecpvcèçq" fgrqku" fc"okuvwtc" eqo" guvg" uqnxgpvg."

eqpegpvtcpfq/ug"pc"hcug"cswquc"*YKUGT."4228+0"

C" cpânkug" fguvgu" hcvqtgu" g" c" cwuípekc" fg" kphqtocèùgu" c" tgurgkvq" fq"

fgugorgpjq"fq"gvcpqn"pc"gzvtcèçq"fg"ôngq."vqtpctco"qrqtvwpq"q"guvwfq"fguvg"âneqqn"

eqoq"uqnxgpvg."rqt"kuuq."q"qdlgvkxq"fguvg"vtcdcnjq"hqk"cxcnkct"c"ghkekípekc"fq"gvcpqn"pc"

gzvtcèçq"fg"ôngq"fg"ugogpvgu"fg"ocoqpc0"
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2 Material e métodos 

2.1 Material vegetal 

Qu" gzrgtkogpvqu" pq" ecorq" hqtco" eqpfw|kfqu" go" fgnkpgcogpvq"

gzrgtkogpvcn"fg"dnqequ"cq"cecuq."eqo"37"ewnvkxctgu"fg"ocoqpc"*Vcdgnc"32+0"Hqtco"

37"vtcvcogpvqu"eqo"vtíu"tgrgvkèùgu."pc"uchtc"4227/280"

Tabela 10. Procedência das cultivares comerciais de mamona (Ricinus communis L.) 
cultivadas na Estação Experimental Cascata (EEC), da Embrapa Clima 
Temperado, em Pelotas/RS, na safra 2005/2006 

Cultivar Procedência 
CN"Iwctcp{"4224" Uçq"Rcwnq1UR<"Eqqtfgpcfqtkc"fg"Cuukuvípekc"Vêepkec"Kpvgitcn"*ECVK+"

CN"Rtgvc" Uçq"Rcwnq1UR<"Eqqtfgpcfqtkc"fg"Cuukuvípekc"Vêepkec"Kpvgitcn"*ECVK+"

Echgnkuvc" Uçq"Rcwnq1UR<"Eqqtfgpcfqtkc"fg"Cuukuvípekc"Vêepkec"Kpvgitcn"*ECVK+"

Pqtfguvkpc" Ecorkpc"Itcpfg1RD<"Godtcrc"Cniqfçq"*EPRC+"

Rctciwcèw" Ecorkpc"Itcpfg1RD<"Godtcrc"Cniqfçq"*EPRC+"

EUTP"5;5" Equvc"Tkec<"kpvtqfw|kfc"pq"Dtcukn"rgnc"Godtcrc"Cniqfçq"*EPRC+"

EUTP"3;5" Equvc"Tkec<"kpvtqfw|kfc"pq"Dtcukn"rgnc"Godtcrc"Cniqfçq"*EPRC+"

KCE"448" Ecorkpcu1UR<"Kpuvkvwvq"Citqpõokeq"fg"Ecorkpcu"*KCE+"

KCE":2" Ecorkpcu1UR<"Kpuvkvwvq"Citqpõokeq"fg"Ecorkpcu"*KCE+"

KCE"Iwctcpk" Ecorkpcu1UR<"Kpuvkvwvq"Citqpõokeq"fg"Ecorkpcu"*KCE+"

XKPGOC/V3" Ecocswç1TU<"Xknuqp"Pgwocpp"Ocejcfq"*XKPGOC+"

¯tku" Lcpcûdc1OI<"Ugogpvgu"Ctocpk"*Jîdtkfq+"

N{tc" Lcpcûdc1OI<"Ugogpvgu"Ctocpk"*Jîdtkfq+"

Oktcpvg" Lcpcûdc1OI<"Ugogpvgu"Ctocpk"

Ucxcpc" Lcpcûdc1OI<"Ugogpvgu"Ctocpk"*Jîdtkfq+"

Rctc"c"gzvtcèçq"fg"ôngq"hqtco"eqnjkfcu."go"hgxgtgktq"fg"4228."cu"dcicu"fcu"

rncpvcu" g" fgncu" tgoqxkfcu" ocpwcnogpvg" cu" ecuecu0" Cu" coquvtcu" eqo" 322i" fg"

ugogpvgu"hqtco"qdvkfcu"wvknk|cpfq"c"vêepkec"fq"eqpg"g"fc"swctvc"rctvg"*OGPFJCO"

gv"cn0."4224+."c"rctvkt"fc"swcpvkfcfg"vqvcn"rtqfw|kfc"rgncu"ewnvkxctgu"go"ecfc"dnqeq."

eqpugtxcfcu" go" eãoctc" htkc0" Qu" gpuckqu" ncdqtcvqtkcku" hqtco" tgrgvkfqu" vtíu" xg|gu"

rctc"cu"ewnvkxctgu"go"ecfc"wo"fqu"oêvqfqu"fg"gzvtcèçq"rtqrquvqu"pguvg"vtcdcnjq0
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2.2 Determinação do teor de óleo 

2.2.1 Extração soxhlet 

C" fgvgtokpcèçq" fq" vgqt" fg" ôngq" go" ugogpvgu" fg" ocoqpc" wvknk|cpfq" q"

oêvqfq"Uqzjngv."gzvtcèçq"eqo"uqnxgpvg"cswgekfq"cvê"uwc" vgorgtcvwtc"fg"gdwnkèçq."

eqo" jgzcpq" g" gvcpqn." hqk" tgcnk|cfc" eqo" dcug" pqu" rtqegfkogpvqu" fghkpkfqu" rgnc"

KWRCE. International Union of Pure and Applied Chemistry" *RCSWQV." 3;9;+." pq"

Ncdqtcvôtkq"fg"Rguswkuc"g"Rtguvcèçq"fg"Ugtxkèqu"go"Cnkogpvqu."NCRRC."fq"Egpvtq"

Hgfgtcn"fg"Gfwecèçq"Vgepqnôikec"fg"Rgnqvcu."EGHGV1TU0"C"hko"fg"qdvgt"wo"gzvtcvq"

fg"rguq"eqpuvcpvg"eqo"jgzcpq"g"gvcpqn."hqtco"cfqvcfqu"swctgpvc"g"xkpvg"tghnwzqu."

tgurgevkxcogpvg0"Cq"hkpcn"fc"gzvtcèçq."q"uqnxgpvg"hqk"tgewrgtcfq"g"q"vgqt"fg"nkrîfgqu"

hqk" fgvgtokpcfq" rgnc" tgncèçq" itcxkoêvtkec" rgtegpvwcn" gpvtg" q" ôngq" qdvkfq" g" cu"

ugogpvgu"uwdogvkfcu"ä"gzvtcèçq0"

2.2.2 Extração a frio 

Guvg"rtqeguuq"eqpukfgtc"q" hcvq"swg"q"gvcpqn"ê"ecrc|"fg"uqnwdknk|ct" htcèùgu"

tkecu"go"âekfq"tkekpqnêkeq."oguoq"go"dckzcu"vgorgtcvwtcu"*DGNVT’Q"gv"cn0."4226+0"

Hqtco"rgucfqu"7i"fg"ugogpvgu"g"vtcpuhgtkw/ug"q"ocvgtkcn"rctc"wo"dêswgt"fg"472oN"

eqpvgpfq"72oN"fg"gvcpqn"cduqnwvq0"C"okuvwtc"hqk"vtkvwtcfc"fwtcpvg"82"ugiwpfqu"eqo"

q" cwzînkq" fg" wo"okzgt" rqtvâvkn" g." go" ugiwkfc." uwdogvkfc" ä" hknvtcèçq" ä" xâewq." ewlq"

rcrgn" hknvtq" hqk"rtgxkcogpvg" vctcfq0"C"swcpvkfcfg"fg"ocvgtkcn" tgvkfq"rgnq" hknvtq"*vqtvc+"

hqk"fgvgtokpcfc"rqt"itcxkogvtkc"fgrqku"fg"ugecigo"go"guvwhc"*325∑4√E+."cvê"rguq"

eqpuvcpvg."gpswcpvq"c"ocuuc"fg"ôngq"hqk"qdvkfc"rgnc"fkhgtgpèc"gpvtg"cu"ocuucu"fg"

vqtvc" g" fg" ugogpvgu" uwdogvkfcu" ä" gzvtcèçq0" Q" vgqt" fg" ôngq" hqk" fgvgtokpcfq" rgnc"

tgncèçq" itcxkoêvtkec" rgtegpvwcn" gpvtg" q" ôngq" qdvkfq" g" cu" ugogpvgu" wvknk|cfcu" pq"

gpuckq0"

2.3 Avaliação estatística dos dados 

Qu"tguwnvcfqu"qdvkfqu"rctc"q"vgqt"fg"ôngq"pcu"ugogpvgu"hqtco"uwdogvkfqu"ä"

cpânkug" guvcvîuvkec" eqo" q" cwzînkq" fq" uqhvyctg" Uvcvkuvkecn" Cpcn{uku" U{uvgo." UCU0" Q"

oêvqfq"qhkekcn"fg"fgvgtokpcèçq"fg"ôngq."Uqzjngv"wucpfq"jgzcpq." hqk" vqocfq"eqoq"

tghgtípekc" pc" cxcnkcèçq" fq" fgugorgpjq" fq" gvcpqn" pq" rtqeguuq" fg" gzvtcèçq." vcpvq"

rgnq"oêvqfq"Uqzjngv."swcpvq"ä"vgorgtcvwtc"codkgpvg0"
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C" eqorctcèçq" fqu" vtcvcogpvqu." go" hwpèçq" fq" vgqt" fg" ôngq." hqk" tgcnk|cfc"

wvknk|cpfq"q"Vguvg"fg"Fwpecp"cq"pîxgn"fg"7'0"

3 Resultados e discussão 

Cu" vêepkecu" fg" gzvtcèçq" fg" ôngq" crtgugpvctco" gngxcfc" rtgekuçq." kpfkecfc"

rgnqu"dckzqu"xcnqtgu"qdvkfqu"rctc"qu"eqghkekgpvgu"fg"xctkcèçq" *EX+."3.29"g"2.;;'."

tgurgevkxcogpvg." rctc" jgzcpq" g" gvcpqn" pq"oêvqfq"Uqzjngv" g" fg" 3.97'." swcpfq" q"

gvcpqn"ä"vgorgtcvwtc"codkgpvg"hqk"crnkecfq"*Vcdgnc"33+0"

Gzkuvg"fkhgtgpèc"ukipkhkecvkxc"gpvtg"qu"tguwnvcfqu"igtcfqu"rgncu"vtíu"vêepkecu"

fg" gzvtcèçq0" Q" vgqt" fg" ôngq" ocku" gngxcfq" pc" gzvtcèçq" Uqzjngv" eqo" jgzcpq."

6;.2'r1r."hqk"qdvkfq"eqo"c"ewnvkxct"CN"Iwctcp{"4224."gpswcpvq"eqo"q"gvcpqn"hqk"fg"

7:.3'r1r" pc" ewnvkxct" Rctciwcèw0" Lâ." pc" gzvtcèçq" eqo" q" âneqqn" ä" vgorgtcvwtc"

codkgpvg."q"ockqt"tguwnvcfq"hqk"cnecpècfq"eqo"q"jîdtkfq"N{tc."74.4'r1r"*Vcdgnc"33+0"

C"cornkvwfg"fqu"tguwnvcfqu"qdvkfqu"pqu"gzrgtkogpvqu"rgnq"oêvqfq"Uqzjngv."

hqk"fg":.:"rqpvqu"rgtegpvwcku."xctkcpfq"fgufg"7:.3"cvê"6;.5'r1r."rctc"q"gvcpqn."g"fg"

:.6"rqpvqu."swcpfq"q"jgzcpq"hqk"q"uqnxgpvg."eqo"tguwnvcfqu"gpvtg"6;.2"g"62.8'r1r0"

Lâ" pc" gzvtcèçq" ä" vgorgtcvwtc" codkgpvg." c" xctkcèçq" hqk" fg" ;.9" rqpvqu" rgtegpvwcku."

gpvtg" 74.4" g" 64.7'r1r0"Qu" tguwnvcfqu" fcu" ewnvkxctgu" Rctciwcèw." N{tc" g" ¯tku" hqtco"

ukipkhkecvkxcogpvg" uwrgtkqtgu"go" vqfqu"qu"gzrgtkogpvqu." gpswcpvq"Echgnkuvc"g" KCE"

Iwctcpk." fgpvtg" qu" ocvgtkcku" vguvcfqu." crtgugpvctco" qu" ogpqtgu" vgqtgu" fg" ôngq"

*Vcdgnc"33+0"C"qtfgpcèçq"fcu"ewnvkxctgu"rgnq"vgqt"fg"ôngq"fkhgtg"eqphqtog"c"vêepkec"

fg"gzvtcèçq."fgxkfq"ä"fkhgtgpèc"pc"eqorqukèçq"swîokec"fcu"ugogpvgu"fg"ocoqpc"

eqphqtog"c"ewnvkxct"*HTGKTG."4223+0"

C"cpânkug"fg"xctkãpekc"rctc"q" vgqt"fg"ôngq"gzvtcîfq"rqt"gvcpqn"g"jgzcpq"pq"

oêvqfq"Uqzjngv" hqk" ukipkhkecvkxc" *Crípfkeg"C+0"Qu" vgqtgu"fg"ôngq"qdvkfqu"swcpfq"q"

gvcpqn" hqk" wucfq" eqoq" uqnxgpvg" uçq" uwrgtkqtgu" cqu" fcfqu" tguwnvcpvgu" fc" gzvtcèçq"

eqo" jgzcpq." go" oêfkc." 75.:" g" 67.7'r1r." tgurgevkxcogpvg" *Vcdgnc" 33+." woc"

fkhgtgpèc"fg" tgpfkogpvq"fg":.5"rqpvqu"rgtegpvwcku0"C"ockqt"fkhgtgpèc"igtcfc"rgnq"

wuq" fg" fkhgtgpvgu" uqnxgpvgu" pq" oêvqfq" Uqzjngv" hqk" fg" 33.9" rqpvqu" rgtegpvwcku."

xgtkhkecfc"pc"ewnvkxct"XKPGOC/V3."qpfg"eqo"gvcpqn"qdvgxg/ug"76.6'"g."eqo"jgzcpq."

64.9'r1r" fg" ôngq0" Tguwnvcfqu" uwrgtkqtgu" cq" jgzcpq." vcodêo" hqtco" qdvkfqu" rqt"

Dcnk|c"gv"cn0"*4226+."wucpfq"gvcpqn"rctc"gzvtckt"ôngq"fc"vqtvc"fg"ocoqpc"fq"igpôvkrq"

CN"Iwctcp{"42240" Kuvq"rqfg"ugt"gzrnkecfq"rgnq"hcvq"swg"q"itwrq"jkftqzknc"fq"âekfq"
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tkekpqnêkeq." rtkpekrcn" eqpuvkvwkpvg" fq" ôngq" fg" ocoqpc." eqpvtkdwk" rctc" rtqrtkgfcfgu"

rgewnkctgu"eqoq"c"uqnwdknkfcfg."gngxcfc"go"âneqqn"g"nkokvcfc"go"uqnxgpvgu"cnkhâvkequ"

fgtkxcfqu" fq" rgvtôngq" *I0T0Q‚UJGC." 4224+0" Ecdg." vcodêo." tguucnvct" swg" qu"

uqnxgpvgu"rqnctgu"vío"c"ecrcekfcfg"fg"gzvtckt"nkrîfgqu"nkicfqu"c"qwvtqu"eqpuvkvwkpvgu."

cq"eqpvtâtkq"fqu"crqnctgu"swg"tgoqxgo"crgpcu"qu"nkxtgu."g."rqt"kuuq."rqfgo"ecttgct"

ocvgtkcku"pçq"nkrîfkequ"*JQUGPG[."3;;6+0"

Gzkuvgo" fkhgtgpècu" ukipkhkecvkxcu" fq" vgqt" fg" ôngq" gpvtg" c" gzvtcèçq" ä"

vgorgtcvwtc" codkgpvg" eqo" gvcpqn" g" q"oêvqfq" Uqzjngv" eqo" jgzcpq" *Crípfkeg" C+."

godqtc."rctc"swcvtq"ewnvkxctgu."EUTP"3;5."EUTP"5;5." KCE":2"g"Oktcpvg." kuvq"pçq"

vgpjc"qeqttkfq0"Qu"tguwnvcfqu"qdvkfqu"eqo"âneqqn"uçq"uwrgtkqtgu"äswgngu"go"swg"q"

cnecpq"hqk"wucfq."go"oêfkc."6:.2"g"67.7'r1r."tgurgevkxcogpvg"*Vcdgnc"33+0"Q"swg"

tcvkhkec"qu"tguwnvcfqu"qdvkfqu"rqt"Dcnk|c"gv"cn0"*4226+"pc"gzvtcèçq"fg"ôngq"fg"vqtvc"fg"

ocoqpc." qpfg" eqpenwîtco" swg" ug" qdvêo" ockqt" tgpfkogpvq" wucpfq" uqnxgpvgu"

rqnctgu0" Eqpvwfq." c" fkhgtgpèc" go" tgncèçq" cq" oêvqfq" qhkekcn." pguvg" ecuq" fg" 4.7"

rqpvqu" rgtegpvwcku." hqk" kphgtkqt" äswgnc" qdugtxcfc" swcpfq" q" âneqqn" hqk" cswgekfq"

fwtcpvg" c" gzvtcèçq." kiwcn" c" :.5" rqpvqu0"C"ockqt" fkhgtgpèc." tgncvkxc" cq" jgzcpq." go"

hcxqt"fc"gzvtcèçq"eqo"gvcpqn"ugo"cswgekogpvq."fg"7.:"rqpvqu"rgtegpvwcku."hqk"qdvkfc"

eqo"c"ewnvkxct"CN/Rtgvc."fc"swcn"gzvtckw/ug"woc"htcèçq"fg"72.6'"eqpvtc"66.8'r1r0"Q"

jîdtkfq"N{tc"crtgugpvqw"ockqt"vgqt"fg"ôngq."godqtc"q"tguwnvcfq"fg"74.4'r1r"vgpjc"

ukfq" kphgtkqt" 7.7" rqpvqu" rgtegpvwcku" cq" qdvkfq" pc" gzvtcèçq" Uqzjngv" eqo" q"oguoq"

uqnxgpvg."79.9'r1r0"

Cu"oêfkcu"fqu" tguwnvcfqu"qdvkfqu"pc"gzvtcèçq"eqo"gvcpqn" hqtco"fg"75.:"g"

6:.2'r1r." tgurgevkxcogpvg." rctc" q" oêvqfq" Uqzjngv" g" ä" vgorgtcvwtc" codkgpvg"

*Vcdgnc"33+."q"swg"tgrtgugpvc"wo"kpetgogpvq"fg"7.:"rqpvqu"rgtegpvwcku."pq"vgqt"fg"

ôngq" swcpfq" q" cswgekogpvq" ê" crnkecfq" cq" uqnxgpvg0" Godqtc" qu" igpôvkrqu" N{tc" g"

Rctciwcèw" vgpjco" ocpvkfq" tguwnvcfqu" uwrgtkqtgu" cqu" fgocku" ocvgtkcku." c"

qtfgpcèçq" fcu" ewnvkxctgu" ugiwpfq" q" vgqt" fg" ôngq" fgvgtokpcfq" rgncu" vêepkecu" fg"

gzvtcèçq" wucpfq" âneqqn" fkhgtg." fgxkfq" ä" fkhgtgpèc" pc" eqorqukèçq" swîokec" fcu"

ugogpvgu"fg"ocoqpc"eqphqtog"c"ewnvkxct"*HTGKTG."4223+0"
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Tabela 11. Teor de óleo (% p/p b. s.) em sementes de cultivares de mamona cultivadas pela Embrapa Clima Temperado em 
Pelotas/RS, na safra 2005-2006, extraído com etanol à temperatura ambiente e usando método de extração Soxhlet. 
Embrapa Clima Temperado, 2007. 

Etanol/Soxhlet Etanol/Ambiente Hexano/Soxhlet Média CV 
Cultivar 

łngq" Fwpecp," łngq" Fwpecp," łngq" Fwpecp," '"r1r" '"

Rctciwcèw" 7:.3" c" C" 72.6" ""d" ""D" 68.7" """"e" """"E" 73.8" 33.67"

N{tc" 79.9" c" C" 74.4" c" ""D" 6:.4" ""d" """"E" 74.9" ;.32"

¯tku" 78.7" ""d" C" 6:.:" """"ef" ""D" 69.;" ""d" """"E" 73.3" ;.48"

Pqtfguvkpc" 76.;" """"e" C" 69.7" """"""fgh" ""D" 68.5" """"ef" """"E" 6;.7" ;.5:"

CN/Rtgvc" 76.9" """"e" C" 72.6" ""d" ""D" 66.8" """"""""g" """"E" 6;.:" 32.34"

Ucxcpc" 76.9" """"e" C" 6:.:" """"ef" ""D" 66.4" """"""""g" """"E" 6;.4" 32.88"

XKPGOC/V3" 76.6" """"ef" C" 68.9" """"""""gh" ""D" 64.9" """"""""""h" """"E" 69.;" 34.5:"

Oktcpvg" 75.;" """"""f" C" 68.5" """"""""""hi" ""D" 67.9" """"""f" ""D" 6:.9" ;.58"

CN/Iwctcp{/4224" 75.9" """"""fg" C" 73.5" cd" ""D" 6;.2" c" """"E" 73.5" 6.84"

KCE/448" 75.9" """"""fg" C" 6;.:" ""de" ""D" 68.7" """"e" """"E" 72.2" 9.43"

KCE/:2" 75.4" """"""""g" C" 69.;" """"""fg" ""D" 69.9" ""d" ""D" 6;.8" 8.52"

EUTP/5;5" 73.4" """"""""""h" C" 68.:" """"""""gh" ""D" 68.2" """"ef" ""D" 6:.2" 7.9;"

EUTP/3;5" 72.8" """"""""""h" C" 68.4" """"""""""hi" ""D" 67.:" """"""f" ""D" 69.8" 7.79"

Echgnkuvc" 6;.:" """"""""""""i" C" 67.2" """"""""""""i" ""D" 62.9" """"""""""""i" """"E" 67.4" 32.25"

KCE/Iwctcpk" 6;.5" """"""""""""i" C" 64.7" """"""""""""""j" ""D" 62.8" """"""""""""i" """"E" 66.4" 32.59"

Oêfkc"*'"r1r+" 75.:" " " 6:.2" " " 67.7" " " " "

EX"*'+" 2.;;" " " 3.97" " " 3.29" " " " "

,"oêfkcu"ugiwkfcu"fg"ngvtcu"kiwcku."ockûuewncu"pcu"nkpjcu"g"okpûuewncu"pcu"eqnwpcu."pçq"fkhgtgo"gpvtg"uk"rgnq"Vguvg"Fwpecp"c"7'0
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4 Conclusões 

C" gzvtcèçq" fg" ôngq" fg" ugogpvgu" fg"ocoqpc" *Ricinus communis" N0+" rgnq"

oêvqfq"Uqzjngv"eqo"gvcpqn"crtgugpvc" tguwnvcfqu"uwrgtkqtgu"cq"oêvqfq"qhkekcn"eqo"

jgzcpq0"

C" gzvtcèçq" fg" ôngq" fg" ugogpvgu" fg"ocoqpc" *Ricinus communis" N0+" eqo"

gvcpqn"ä" vgorgtcvwtc"codkgpvg"crtgugpvc" tguwnvcfqu"uwrgtkqtgu"cq"oêvqfq"Uqzjngv"

eqo"jgzcpq0"

Qu" vgqtgu" fg" ôngq" qdvkfq" fg" ugogpvgu" fg"ocoqpc" *Ricinus communis" N0+"

wucpfq"gvcpqn"eqoq"uqnxgpvg"pq"oêvqfq"Uqzjngv"uçq"uwrgtkqtgu"cqu"fc"gzvtcèçq"ä"

vgorgtcvwtc"codkgpvg0"

Qu" igpôvkrqu" N{tc" g" Rctciwcèw" crtgugpvctco" tguwnvcfqu" uwrgtkqtgu" cqu"
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3 Discussão geral 
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Lceectf" hqk" fg" 2.:8." rquukdknkvqw" c" ugrctcèçq" fqu" igpôvkrqu" go" 9" itwrqu."

encuukhkecpfq/qu" fg" ceqtfq" eqo" c" rtqegfípekc." kpfgrgpfgpvg" fc" kpuvkvwkèçq" swg"

fgugpxqnxgw"c"ewnvkxct."hcvq"cuuqekcfq"ä"qtkigo"igpêvkec"fqu"ocvgtkcku"*Vcdgnc"34+."

cvguvcpfq"c"ghkekípekc"fguvc"hgttcogpvc"pc"ectcevgtk|cèçq"fqu"igpôvkrqu0"Fg"ceqtfq"

eqo" Hgttgktc" g" Itcvvcrcinkc" *3;;8+" cu" rtkpekrcku" crnkecèùgu" fg" octecfqtgu"

oqngewnctgu"eqoq"qu"dcugcfqu"go"TCRF"uçq"c"kfgpvkhkecèçq"g"c"fkuetkokpcèçq"fg"

igpôvkrqu"go"ewtvq"rtc|q0"Ecdg"fguvcect"swg"guvc"ectcevgtk|cèçq"fq"igoqrncuoc"

rqfg"ugtxkt"cq"rtqitcoc"fg"ognjqtcogpvq"rctc"c"ugngèçq"fg"rtqigpkvqtgu."swg"uçq"

ocvgtkcku"uwrgtkqtgu"uwdogvkfqu"c"etw|cogpvq"eqo"q"qdlgvkxq"fg"tgeqodkpct"igpgu"

qw"eqorngzqu"iípkequ"go"pqxcu"eqodkpcèùgu"iípkecu" hcxqtâxgku" *TCPIGN"gv"cn0."

3;;2+0" Eqpvwfq." crguct" fc" ectcevgtk|cèçq" oqngewnct" ugt" hwpfcogpvcn" rctc" q"

eqpvîpwq" kpxguvkogpvq" pq" ognjqtcogpvq" fg" rncpvcu" go" itcpfgu" gortgucu"

rtqfwvqtcu" fg" ugogpvgu" jîdtkfcu." cu" ectcevgtîuvkecu" oqthq/hkukqnôikecu" vcodêo"

fgxgo"ugt"wvknk|cfcu"*HGTTGKTC="ITCVVCRCINKC."3;;8+0"Ugiwpfq"Htgktg"*4223+."

gzkuvgo"xctkcèùgu"kpenwukxg"pc"eqorqukèçq"hîukeq/swîokec"fcu"ugogpvgu"fg"ocoqpc"

go"fkhgtgpvgu"ewnvkxctgu0"
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Tabela 12. Resumo do agrupamento das cultivares de mamona produzido pela 
avaliação dos produtos da amplificação tipo RAPD usando o coeficiente de 
similaridade Jaccard e a média aritmética não ponderada (UPGMA). 
Embrapa Clima Temperado, 2007. 

Grupo Similaridade Cultivar Procedência 
CN"Iwctcp{"4224" Xctkgfcfg"fg"Uçq"Rcwnq1UR"

Echgnkuvc" Xctkgfcfg"fg"Uçq"Rcwnq1UR"

KCE"448" Xctkgfcfg"fg"Ecorkpcu1UR"

CN"Rtgvc" Xctkgfcfg"fg"Uçq"Rcwnq1UR"

KCE":2" Xctkgfcfg"fg"Ecorkpcu1UR"

3" 2.:;"

KCE"Iwctcpk" Xctkgfcfg"fg"Ecorkpcu1UR"

N{tc" Jîdtkfq"fg"Lcpcûdc1OI"
4" 2.:9"

Ucxcpc" Jîdtkfq"fg"Lcpcûdc1OI"

5" 2.:7" ¯tku" Jîdtkfq"fg"Lcpcûdc1OI"

6" 2.:7" Oktcpvg" Xctkgfcfg"fg"Lcpcûdc1OI"

EUTP"5;5" Xctkgfcfg"fc"Equvc"Tkec"
7" 2.:;"

EUTP"3;5" Xctkgfcfg"fc"Equvc"Tkec"

8" 2.:4" XKPGOC/V3" Xctkgfcfg"fg"Ecocswç1TU"

Pqtfguvkpc" Xctkgfcfg"fg"Ecorkpc"Itcpfg1RD"
9" 2.:;"

Rctciwcèw" Xctkgfcfg"fg"Ecorkpc"Itcpfg1RD"

C"hkiwtc"7"crtgugpvc"qu"tguwnvcfqu"qdvkfqu"pc"gzvtcèçq"fg"ôngq"eqo"jgzcpq"

g" gvcpqn0" Q" vgqt" fg" ôngq" ocku" gngxcfq" pc" gzvtcèçq" Uqzjngv" eqo" jgzcpq." fg"

6;.2'r1r."hqk"qdvkfq"eqo"c"ewnvkxct"CN"Iwctcp{"4224."gpswcpvq"eqo"q"gvcpqn"hqk"fg"

7:.3'r1r"rctc"c"Rctciwcèw0"Lâ."pc"gzvtcèçq"eqo"q"âneqqn"ä"vgorgtcvwtc"codkgpvg."q"

ockqt"tguwnvcfq"hqk"cnecpècfq"eqo"q"jîdtkfq"N{tc."74.4'r1r0"Cnêo"fkuuq."c"cxcnkcèçq"

fqu"oêvqfqu"eqo"fkhgtgpvgu"uqnxgpvgu"rgtokvg"eqpuvcvct"swg"qu"tguwnvcfqu"qdvkfqu"

eqo" gvcpqn" pq" oêvqfq" Uqzjngv." go" oêfkc" fg" 75.:'r1r." uçq" uwrgtkqtgu" cqu"

cnecpècfqu" rgnq" oguoq" uqnxgpvg" ä" vgorgtcvwtc" codkgpvg." 6:.2'r1r0" Codcu" cu"

vêepkecu"uwrgtctco"q" vgqt"oêfkq"fg"ôngq"qdvkfq"pc"gzvtcèçq"Uqzjngv" eqo"jgzcpq."

swg" hqk" fg" 67.7'r1r0"Q" swg" rqfg" ugt" gzrnkecfq" rgnq" hcvq" fg" q" itwrq" jkftqzknc" fq"

âekfq" tkekpqnêkeq." rtkpekrcn" eqpuvkvwkpvg" fq" ôngq" fg" ocoqpc." eqpvtkdwkt" rctc" c"

uqnwdknkfcfg" gngxcfc" go" âneqqn" g" nkokvcfc" go" jgzcpq" *I0T0Q‚UJGC." 4224+0" Cnêo"

fkuuq."qu"uqnxgpvgu"rqnctgu"rqfgo"ecttgct"ocvgtkcku"pçq"nkrîfkequ"fc"ugogpvg."rqku"

uçq"ecrc|gu"fg"gzvtckt"nkrîfgqu"nkicfqu"c"qwvtqu"eqpuvkvwkpvgu"*JQUGPG[."3;;6+0"
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Figura 5. Teor de óleo (% p/p base seca) em sementes de cultivares comerciais de 
mamona cultivadas pela Embrapa Clima Temperado em Pelotas/RS, na safra 2005-
2006, determinado pelo método Soxhlet usando hexano e etanol e pela extração à 
temperatura ambiente com o álcool. Embrapa Clima Temperado, 2007. 

Eqpukfgtcpfq" q" gzrquvq." c" cuuqekcèçq" fqu" fguetkvqtgu" wvknk|cfqu"

*octecfqtgu"TCRF"g"q" vgqt" fg" ôngq+" eqo"q"fgugorgpjq"citqpõokeq" hqk" crnkecfc"

pguvg"guvwfq"eqo"c"hkpcnkfcfg"fg"cvgpfgt"c"pgeguukfcfg"fg"kfgpvkhkect"ocvgtkcku"eqo"

rqvgpekcn"rctc"rtqfwèçq"fg"ôngq"gpvtg"cu"ewnvkxctgu"fc"eqngèçq"fg"igtoqrncuoc"fg"

ocoqpc"fc"Godtcrc"Enkoc"Vgorgtcfq"cxcnkcfcu0"

C" guvkocvkxc" fc" rtqfwèçq" fg" ôngq" rqt" jgevctg" hqk" ecnewncfc" wvknk|cpfq" q"

tgpfkogpvq" citqpõokeq" qdvkfq" rqt" Uknxc" *4227+." eqo" rncpvcu" ewnvkxcfcu" go"

Rgnqvcu1TU."go"ecorqu"gzrgtkogpvcku"fc"Godtcrc"Enkoc"Vgorgtcfq"*Vcdgnc"35+0"

Q"cwvqt"tgncvc"swg"c"rtqfwvkxkfcfg"oêfkc"fg":38mi1jc."kphgtkqt"cqu"fcfqu"guvcvîuvkequ"

hqtpgekfqu"rgnq"KDIG"*4229+"fg":;2mi1jc."rqfg"ugt"cvtkdwîfc"ä"guvkcigo"g."fguvcec"

swg." oguoq" pguvcu" eqpfkèùgu." c" rtqfwèçq" fc" qngcikpquc" uwrgtqw" qu" tguwnvcfqu"

gzrgtkogpvcku"fg"qwvtcu"ewnvwtcu"eqoq"q"oknjq"g"c"uqlc."pq"oguoq"rgtîqfq."oguoq"

cuuko"rgtokvgo"cxcnkct"q"fgugorgpjq"tgncvkxq"fcu"ewnvkxctgu0"

Q" wuq" fc" guvkocvkxc" fq" tgpfkogpvq" fg" ôngq" rgtokvg" woc" qtfgpcèçq" fcu"

ewnvkxctgu"fkhgtgpekcfc."ug"eqorctcfc"äswgnc"rtqfw|kfc"wvknk|cpfq."gzenwukxcogpvg."
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c"fgvgtokpcèçq"fq"vgqt"fg"ôngq0"Q"fgugorgpjq"citqpõokeq"fguvcecfq"fg"cniwocu"

ewnvkxctgu" eqoq" Pqtfguvkpc" g" KCE/448." ewlqu" tgpfkogpvqu" fg" itçqu."

tgurgevkxcogpvg." fg" 3028;" g" 30234mi1jc." hqtco" dcuvcpvg" uwrgtkqtgu" cqu" fgocku"

ocvgtkcku." ngxqw/cu"ä"eqpfkèçq"fg"fguvcswg"pc"encuukhkecèçq"ugiwpfq"q"tgpfkogpvq"

fg"ôngq"rqt"jgevctg."godqtc"vgpjco"crtgugpvcfq"vgqtgu"fg"ôngq"kpvgtogfkâtkqu"pcu"

gzvtcèùgu0"Cu"ewnvkxctgu"EUTP"5;5"g"Oktcpvg"crtgugpvctco"cu"ogpqtgu"rtqfwèùgu"

fg" ugogpvgu." eqo" 7;3" g" 686" mi1jc." tgurgevkxcogpvg0" Qu" igpôvkrqu" N{tc" g"

Rctciwcèw."fguvcecfqu"gpvtg"qu"ocvgtkcku"eqo"ockqt"vgqt"fg"ôngq"gpvtg"cu"ewnvkxctgu"

vguvcfcu." crtgugpvctco" tgpfkogpvqu" fg"ôngq" rqt" jgevctg" dckzqu" rqt" eqpugs°ípekc"

fq"oqfguvq"fgugorgpjq"citqpõokeq0"Gpswcpvq"cu"ewnvkxctgu"rcwnkuvcu"Echgnkuvc"g"

KCE" Iwctcpk." ewlq" vgqt" fg" ôngq" hqk" kphgtkqt" äu" fgocku" go" vqfcu" cu" vêepkecu" fg"

gzvtcèçq."rcuuctco"c"eqorqt"q"itwrq" kpvgtogfkâtkq"ugiwpfq"q"tgpfkogpvq"fg"ôngq"

rqt"jgevctg."fgxkfq"cq"dqo"fgugorgpjq"citqpõokeq"pqu"ecorqu"gzrgtkogpvcku"fc"

Godtcrc"Enkoc"Vgorgtcfq0"
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Tabela 13. Estimativa do rendimento de óleo a partir da produção de sementes (kg/ha) das cultivares cultivadas pela Embrapa 
Clima Temperado, em Pelotas/RS 

Produção de 
sementes1 Rendimento de óleo *mi1jc+"

Cultivar 
*mi1jc+" Etanol (Soxhlet) 2 Etanol (ambiente) 2 Hexano (Soxhlet) 2 

Pqtfguvkpc" 3028;"c" 7:8 c" 729"c" 6;7 c"

KCE/448" 30234"cd" 766 ""d" 726"c" 693 """"e"

CN/Iwctcp{/4224" ;:6"cde" 74; """"e" 726"c" 6:4 ""d"

¯tku" :73"cde" 6:3 """"""f" 637"""d" 62: """"""""g"

KCE/:2" :;2"cde" 695 """"""""g" 648"""d" 646 """"""f"

XKPGOC/V3" :37"cde" 665 """"""""""h" 5:3"""""""f" 56: """"""""""""i"

Echgnkuvc" ::9"cde" 664 """"""""""h" 5;;"""""e" 583 """"""""""h"

N{tc" 977"cde" 658 """"""""""""i" 5;6"""""e" 586 """"""""""h"

Ucxcpc" 997"cde" 646 """"""""""""""j" 59:"""""""f" 565 """"""""""""""j"

KCE/Iwctcpk" :62"cde" 636 """"""""""""""""k" 579"""""""""g" 563 """"""""""""""j"

CN/Rtgvc" 928"cde" 5:8 """"""""""""""""""l" 578"""""""""g" 537 """""""""""""""""""l"

Rctciwcèw" 85;"""de" 593 """""""""""""""""""m" 544"""""""""""h" 4;9 """""""""""""""""""""m"

EUTP/3;5" 943"cde" 587 """""""""""""""""""""n" 555"""""""""""h" 553 """""""""""""""""k"

EUTP/5;5" 7;3"""""e" 524 """""""""""""""""""""""o" 498"""""""""""""i" 494 """""""""""""""""""""""n"

Oktcpvg" 686"""""""f" 472 """""""""""""""""""""""""""p" 437"""""""""""""""j" 434 """""""""""""""""""""""""o"
3"Uknxc"*4227+="4"oêfkcu"ugiwkfcu"fg"ngvtcu"kiwcku"pçq"fkhgtgo"gpvtg"uk"rgnq"Vguvg"Fwpecp"c"7'""



"

"

89

Cxcnkcpfq" q" eqplwpvq" fg" tguwnvcfqu" qdvkfqu" c" rctvkt" fc" gzvtcèçq" fq" ôngq"

wucpfq"q"oêvqfq"Uqzjngv"eqo"gvcpqn"eqoq"uqnxgpvg"*Hki0"8+"ê"rquuîxgn"fguvcect"cu"

guvkocvkxcu"fq"tgpfkogpvq"fg"ôngq"rqt"jgevctg"qdvkfcu"rctc"cu"ewnvkxctgu"Pqtfguvkpc."

fg"7:8mi1jc."KCE"448."eqo"766mi1jc."g"CN"Iwctcp{"4224."eqo"74;mi1jc."eqoq"qu"

ognjqtgu"tguwnvcfqu"fgpvtg"qu"ocvgtkcku"vguvcfqu0"Go"eqpvtcrctvkfc."qu"igpôvkrqu"fc"

Equvc"Tkec."EUTP"3;5"g"EUTP"5;5."crtgugpvcpfq"tgpfkogpvqu"fg"587"g"524mi1jc."

tgurgevkxcogpvg."cnêo"fc"ewnvkxct"Oktcpvg."eqo"crgpcu"472mi1jc."fgoqpuvtctco"ugt"

qu"ocvgtkcku"fg"rkqt"fgugorgpjq"gpvtg"qu"igpôvkrqu"cxcnkcfqu0"
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"

Figura 6. Teor de óleo (kg/t) obtido na extração Soxhlet com etanol, produção de 
semente (kg/ha) e a estimativa do rendimento de óleo (kg/ha) das cultivares 
cultivadas pela Embrapa Clima Temperado, em Pelotas/RS, na safra 2005-2006 
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4 Conclusões gerais 

Qu"octecfqtgu"oqngewnctgu"dcugcfqu"go"TCRF"uçq"ghkekgpvgu"rctc"tgxgnct"

c" xctkcdknkfcfg" igpêvkec" fg" ewnvkxctgu" fg" ocoqpc" *Ticinus communis N.+." swg"

crtgugpvc"cnvc"eqttgncèçq"eqo"c"rtqegfípekc"fqu"igpôvkrqu"guvwfcfqu0"

Gzkuvg" fkhgtgpèc" ukipkhkecvkxc" pq" vgqt" fg" ôngq" gzvtcîfq" fcu" ugogpvgu" fg"

ewnvkxctgu" fg"ocoqpc" *Ticinus communis N.+" rgnq"oêvqfq" Uqzjngv" eqo" jgzcpq" g"

eqo"gvcpqn." swg"oguoq" ä" vgorgtcvwtc" codkgpvg." crtgugpvc" tguwnvcfqu" uwrgtkqtgu"

cqu"cnecpècfqu"rgnc"gzvtcèçq"eqo"q"cnecpq0"

Q" wuq" fc" gurgevtqueqrkc" fg" tguuqpãpekc" ocipêvkec" pwengct" *TOP+"

fgvgtokpc." eqo" rtgekuçq." q" vgqt" fg" ôngq" go" ugogpvgu" fg" ocoqpc" *Ticinus 

communis N.+"g"ugwu" tguwnvcfqu"uçq"gswkxcngpvgu"ä"gzvtcèçq"Uqzjngv"eqo"jgzcpq."

eqo"c"xcpvcigo"fg"ugt"woc"vêepkec"târkfc."fg"cnvc"rtqfwvkxkfcfg"g"pçq/fguvtwvkxc0"

C" guvkocvkxc" fq" tgpfkogpvq" fg" ôngq" rqt" jgevctg" fg" ewnvkxctgu" fg"ocoqpc"

*Ticinus communis N.+"rqfg"cwzknkct"pc"tgeqogpfcèçq"fg"ewnvkxctgu"pq"swg"ug"tghgtg"

ä"cxcnkcèçq"fg"igpôvkrqu"rctc"hkpu"fg"ognjqtcogpvq"igpêvkeq"fc"ewnvwtc0
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5 Considerações gerais 

Qu" guvwfqu" tgncvcfqu" pguvg" fqewogpvq" uwdukfkco" q" dcpeq" fg" fcfqu" fc"

eqngèçq" fg" igtoqrncuoc" fg" ocoqpc" *Ticinus communis N.+" fc" Godtcrc" Enkoc"

Vgorgtcfq" g" fgxgtçq" ugtxkt" fg" hqpvg" fg" kphqtocèçq" c" rtqfwvqtgu." ognjqtkuvcu" g"

vêepkequ" swg" vtcdcnjco" qw" fguglgo" vtcdcnjct" eqo" c" ewnvwtc" fc" qngcikpquc0"

Gpvtgvcpvq."c"pgeguukfcfg"fg" kphqtocèùgu"c" tgurgkvq"fguvc"pqxc"cnvgtpcvkxc"rctc"c"

citkewnvwtc"fq"Tkq"Itcpfg"fq"Uwn"pçq"ug"gpegttc"eqo"c"cswkukèçq"fguvgu"tguwnvcfqu0"

Cq" kpxêu" fkuuq." gngu" ugtxgo" fg" rqpvq" fg" rctvkfc" rctc" hwvwtqu" guvwfqu." qu" swcku"

fgxgtçq"ugtxkt"rctc"cornkct"cu"jkrôvgugu"vguvcfcu."gpvtg"gngu<"

" Cxcnkct"cu"fkhgtgpècu"pc"eqorqukèçq"fg"âekfqu"itczqu"fq"ôngq"fg"ocoqpc"go"

ewnvkxctgu" eqo" fkhgtgpècu" fgurtqrqtekqpcku" fq" vgqt" fg" ôngq" gzvtcîfq" rqt"

fkhgtgpvgu"uqnxgpvgu"g1qw"oêvqfqu="

" Cxcnkct" cnvgtcèùgu" pc" eqorqukèçq" hîukeq/swîokec" fq" gzvtcvq" fg" ugogpvgu" fg"

ocoqpc"rtqxqecfcu"rgnc"gzvtcèçq"eqo"gvcpqn="

" Cxcnkct"cnvgtcèùgu"pc" vqzkekfcfg"fc"tkekpc"fc" vqtvc"fg"ocoqpc"rtqxqecfcu"rgnc"

gzvtcèçq"eqo"gvcpqn="

" Fgugpxqnxgt" octecfqtgu" igpêvkequ" rctc" q" vgqt" fg" ôngq" go" ugogpvgu" fg"

ocoqpc="

" Fgugpxqnxgt" octecfqtgu" igpêvkequ" rctc" q" vgqt" fg" tkekpc" go" ugogpvgu" fg"

ocoqpc="

" Cxcnkct"q"ewnvkxq"fc"ocoqpc"go"âtgcu"fg"xât|gc"g"uwc"kphnwípekc"pq"vgqt"fg"ôngq"

pcu"ugogpvgu="

" Fgugpxqnxgt"rtqeguuqu"fg" vtcpuhqtocèçq"fc" tkekpc"c" hko"fg" tgoqxgt"ugw"ghgkvq"

vôzkeq="

" Cxcnkct"c"wvknk|cèçq"fc"vqtvc"fg"ocoqpc"fgvqzkhkecfc"eqoq"hqpvg"pwvtkekqpcn"rctc"

cpkocku0"
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Análise de variância para os métodos de extração de óleo 

"

Classes Níveis Valores 

Metodo 5 Gvcpqn/Uqzjngv="Gvcpqn/htkq="Jgzcpq/Uqzjngv0 

Cultivar 37 
CN/Iwctcp{/4224=" CN/Rtgvc=" EUTP/3;5=" EUTP/5;5=" Echgnkuvc=" KCE/448=" KCE/
:2=" KCE/Iwctcpk=" N{tc="Oktcpvg=" Pqtfguvkpc=" Rctciwcèw=" Ucxcpc=" XKPGOC/V3="
îtku0 

Variável dependente: Teor de óleo 

Fonte GL Soma de quadrados Média F P>F 

Modelo 66 6785.:996;: 325.9466:; 533.23 >2.2223 

Erro 3:2 82.25396: 2.555732   

Corrigido 
total 446 6845.;2;468    

"

R2 CV (%) Raiz Média (Teor de_óleo) 

2.;:9239 3.393339 2.799725 6;.53437 

"

Fonte GL Soma de quadrados Média F P>F 

Ogvqfq 4 537;.949922 379;.:85:72 6959.2; >2.2223 

Ewnvkxct 36 3238.429957 94.7:8489 439.86 >2.2223 

Ogvqfq,Ewnvkxct 4: 4::.4257:5 32.4;4;:7 52.:8 >2.2223 

 


