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ABTRACT 

The  effects of Beta - Carotene  in  Pumpkin (Cucurbita amxima) to 

incite the  Color in Gold  Fishes were Studied. The objective was to study the 

Beta - Carotene  in  Pumpkin.  The  study was  divied into 4 Treatment, 50 gold 

fishes and 3 replication each.  In  the  period of 70 days, 

The results showed  was feed with CP,, minipellet  plus Pumpkin 

the best  result in  incitement of Color  in Gold  fishes (87.32 %) followed by feed 

with SAKURA,, Pelletes  plus Pumpkin (84.66 %) and Thailuck feed,, pelletes 

(71.32 %) respectively. 

In tems of survival  rate, the feed  with SAKURA,, pellet  plus 

Pumpkin obtained the best  result (95.32 %) , followed by CP,, Pelletes  plus 

Pumpkin (91.32 %), Thailuck feed,, (88.6 %) and the control Group (88.00 Oh) 

respectively. 
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dailnudnt kald dd.rii~nj~Sudû uu~$l~YQ~s~'~ msiidii rl4omsbuiiJmnauciudoii 
44 w 

i~unaiuriuuocimiziiud msizbiowisl$daiunnunau~iu imzmuisnamnmluiadvod 

msoyuiall imzaiuisnuiulli$aniidnZ kifu~tiil~niswiiadainau~iu ~Gmiicq 

nnon~umsw&dm~o~in1slGiu~ulunisera"(aldou41~~~ iiazl4szuznaiu1u 

humPl~a~nri~~h~i~~~i~l$inaiunul~d~~~npIis~na'nBwn Beta - Caroten d 
o~luJnno~uiwnuluoi~.1isd1i$a~d i~o~un~sd~iida~~o~luia~~o~niso~ui iw"oam 

szu:iaa~mriii;~luia~oYu~a~~dua~ iinziw"samiuiuvluluniswa"n uono~nifaz~lbo~nd 
plw pld 

~#~lnms?b~d~~~umsdszfloufl1s~uufl1snou iia:iwuuwi1~.lnu~~nu106aIn~ 

iw"obnln~a%od Beta - Caroten luWnnod n'iau~umliid~dmnk 



Beta - Carotene 

i-naahii 



a& 4 
dmnoc (Gold  fish) uro~nu181~m$ Carussius auratus L0dl~3eA Cyprinidae 

$8RlfiG Gold  Fish %0mNl$/~ Kingyo (mi, 2542) dm~0;1cm0dl~~~~b~~3c~1da1!~d 

tba:o$uFhn'u (oder)  Ostraiophyi (q38ni, 2542) i~utiltu'm~udsrma~utba~!ii~is GI 

Aa a' 
~biui~wi~trnruuiuw"uiIuds:~~a!~u auli?un3iuu'uuttwinaiu daino~nurnuctiuImu6a 

!da:ifli, d?uG~toc~do~.A"o~~~~u~niwttama"oudnuizau ~e$il.A"dainodiZdtidbbmniid 

~ueen!dds:nou~u~ntwizw"up"dain~cpriiniserauw"u~ helfi!Wmnoadi~npJaztbdan 

Inlidu~iu3uuin Icdilfii~dun~an~i~~uoon!d ~~~mnocd~i~un~iu~uu~umaim 

gapflu!kbfi w"~p"fi3adn" (Lion  head), 0ObtSUYn (Oranda), tnimt~K--~ (Peart  scale), P11 

Tdu (Telescpe eye), ?3tu (Rykin), mpnlilc (Buble eye), (Shubunkin) b%.~iu dai 

knimsiry4 unsdqu tm:npmwq uono1n$!~~msJ1~41da1no~~1uw"up"i1~ q oin 

ds:m8~~uui~in~iutba%t~uw'~~b~w"up"tdonis~wi%t~uc~~a:d ?udldw"ui 

daimea muisnuricoonlgu 2 niu&$ (nsuds:ue, 2543) 
PP 0 nj~d 1 w3niualg3tbuuul3 (Flat body type) dalniu~d3~lnn~dI~3bb~~419 

A P P P, P, 

uazfin~urnc~du~unba"udaiwo~?adu rsunsumcd JailuniuQiiuliidsimbd~uab~~cbbs~ 

A4 0 "jut 2 w~nnuaihnnun?o~dlu' (Round wjlo Shaped  body type) dai~unjlli 





Y 
a a notvu'niiazaauciuuindout4utln~uauotdai dninotriu<Fniunoziiiiiint nfotinta<u 

TI12 nX1uEuda1iidu~n1~d 

dmnotihiqlltn't (Shubunkin) t8udainotd!iu1~1nd~ztna~.;duttaz~~o 

8unnmuio i$u Speckled  Goldfish nfo Vermillion  Goldfish daiv~~n~~diitiw~uauia 

nXiudmlu dmnotw"u<qlltn'c t$udainotiimiin tdiimiinuitlnlidoutAu itiinut4ila 

iilu'i;mi?n ~utdudmnot~u<itntiuuinw"u<~dt iwnztiiAiigndsznaiuii t$u ttnt via 
ddY d 

iat & 41 liiju tdn:Bnnla vauuot da~not~u~uidudaidiinisto~gt~uFaZ ttictnt 

d~intd?uaiot!a wudsaniwitanXsuliZ iinaiuiiuwiuFsnwuis" 

2. ~lrnnotdiimti iin~unfi~no~lunrjudaioottsuni~tiinaiuvu' TnulnY 
Y 

ZttnaiaiozJii itazdunit ;ti 

dmnotooiisum (Oranda) dmnotfiu<di8udm%+ viat$Juiiundai 
A 

M'Xldil Oranda  Shishingashira %~~TUIU$~ Dutch Lionhead t$~d~ld~&~lnnl~fl~~~~< 

fa~uvoct$Ju dmnotwand oziiGanXiulmmnotw"u<Ga3t~Fa (Lionhead) tidd?uiar 

uot$uozdounii ~nuduiiaolGaazii$un~uoii$un*ouaz.;duaz~i dainotoousuniii2d 

iit<n~arzdouhtuia unziin"sunn:unsuau$Isd uonoind i7tkt$udaidouhtlnaj 

tdiiQsinistoigduTplh drnnotoousum4i$udainotd~naiuaautiuuinvu'm~dt 
d A 

ido~aiaunoioiinai~ul? 30 - 60 ~%U$IUP~S ~ ~ ~ ~ 1t ~ ~t d ~ 1 ~ ~t w" ~ p' ~ ~it ~ ~ ~l d ~ ~ ~ ~ ~ ~ ~l ~ 

tiazi$nYoumtoditaautiu dau$uuotdmgu<d mudn$oziiBmn'ot& 
d9 c? d2d A 

da1010tw"uTpanu (Ryukin M;B Veiltail) d~lw"~b,~~~0~~fltt~n~ltn"~66n 
Y 

Id t$~ Fringtail Ribbontail Lacetail Japanese  Fantail  etc. d a1~189~2fl; GW lt~l'Jtia~?l 
ddY A 

rin~arzi$uwataautiui$uw"tq~l daiw"u4uivoEuiidszi~atui8udszt~aiisndiwizw"u~~i 
ddY d dd 0 

douidtliiinisuwivuiuld~tdsziwq~.;du dairiuqutdudm~uaigadou4itnautiaza'u 

~~~U~~UHISQ~YIU imzu1au1ni$uGi~~luuarztinani1un~un1t~zipit9~1u~tua1 h~ar:: 
Y Y  
dd w 

uotdmgu$oziotGaii?n imzmi?nuiiaarti16anui dniwanuuntuui~it%a (Single tail) 

imzrlit8 n~onit 4 (Double tail) iii~niiutdmiiuuiduttiuunitduinnii dauiiuotG< 
CI dd 

dmdiiuut&t nouaimtimziiuia n~ooioijiiiint via Cii tidljn$tdmu'uu$tdaiw"u< 
9 

Y Y  

ra;udi8 dainotwanidutuin aiuh~ ~$toz6t~n?iu~iui~itaz~i~udszaun13d 
d9 2' 

lunir$ti4i$au iwsizdaiw"uaranufinaiu$8nladonistd~uutidatBarp.sQ~uin 



dmnotriuim11du (Telescope-eyed Gold fish) uianfaoia~un~nton~a~i 

Pop-eyed  old fish Ti?$uUPuuiiun~ai~"u<dii Dragon Eyes (MUIU~~ daidiimi~dou 
daY4 2, 

a n ~i~~~u~undainea~u<m-~~dudii Demekin dainoayjUquu~utiilGmlud~z~wa 
4 au dninoariu<miNuiia"n~lfi~:~dui;8o QnmiazBulduoon~liiawpa"~~uuoana*~un"un#oa 

domiaha la!Anuqiuiuii Telescope eyes hYwmiiaar&oakli'anoaru*iabLaz~uuim 

miin'u i&amiia"nvfiM:nau miudntgnmia:Fiou q Buoonuilfiliiu dodmiioiu 3 - 6 ilou 
daY 9 g,aY 

nisl~utdaiwirpu oglnuahlla!ildaiGnazmiuom ~u'oauiainruhuout$ n?ououdia 

k~~m%u~imui::nu1um3li~admw?n&?9la~~bW?86na%1l$6dBdn"pd!i1~dai~iu 
a 

!dm dairiu<mi~ul~udniitduadouru*iauin oa~muizdiwiulin~duadaido~ni 
2 d 

4oiiniydndrzrnsffn'o ~udodainoa~o~~uinuun~z~d~uut~daa!d iiI&im~?iun?u.nu 

ilciia!r;l linrni:Gu<dain?uaiu~a!&iini~~nuw"u{~~azdiud~aGu au!&dninoavYu$ 

1~111d~ 3 ?f;m 86 

n. dniwosmiFduiiaama (Red Telescope - eyed Gold fish) dal~89 
daYa 4 

Guquunumamaomh .ai?~~uiiundainoa~"u<dii Aka Demekin 

d ~d 

u. d~lnFItG~plall (Black Telescope - eyed Gold fish) dalwOalh<d 

rinl~uadmnmaiu8unn"utmdinii bJa~indG37 n?ow?n Black Moor t~uGidmnoa~du 
cia4 0 
nunmmaomg? .ai?i~u8undmnoawandii Kuro Demekin 

Y 

fl. da1~69@l11d~fl1%1~ (Calico Telescope - eyed Gold  fish) Gfll4a~9 
I dg, 4 da", 4 

daiu'uuGundairiu<iii inmwwin dmnoariupuun 3 iiuuhllu?n"u .ai~$i)uGundai 

noaflu<dii Sanshoku Demekin dm~~d~i~d~nlu~~~n$m1dfalfl IIFIY~~IUI~~~$U~?~~U 
444 

iiliuodniulu ~arnui~nuoa~~u!6;ociia5m~au daiw~n;unlma ui? 61 dl dmaoon 

~wa"oa ~la:ii~lmaooniaa 
444 

dmnoawir{min{u (celestail cold fish) 
A a 

dr:mdu %l?"a~iiuU~un%o~U<dalW69dil Twmuju (Chofengan) %a~u~ii~illdn!& 

n-aiunuiuii dmnoariuidiimljadna33i w?omi~di H?O~RI? dmnoaGuiminFiU ild 
44 9 1 4  4 

m~uiidumaui? woq tiudi?~ i?~n:dmo:unnueoniim ~laz~dudmdruunru~ii.ri!uuuwa"a ioui 
Aa a 

~~u!4;viin1rwnuGu~~a:~w1zGu<i1I~!~da1~oaGu~m1na"uwun~u~1ax'uaa lla:Ifido 

d~l~U<iii Demeranchu dmflU<dfllURl~~a l$9Uln ~~!~ R?3l~~~~?~n"~dal w"~i~~~ 

~wri:oz~nldaoirnsn"un~~m tla:~tiut~aloi~o~li~llal~u~"la~ uonoini daifiuimin~u 

~$udaidrnizGu<uin i;ii$anmallk moioazuomlu'otoinl~na~~mm~!X 



Id d 

3. dmnotdiimd jidluun3una"~ mdu kodluds:mndmno~GaddG dm 
29 0 I9 0 

wanumm62iua-Eundmddi$qu 1imrnni6~i?ti~iiun-didaid~i~u imziinvcu-uod?&d 
Yd.4 d 

orjuun'?iirinvcuziidn"u 3dviiInuaoirunii idu daiiisLiiln daiiidhGilb6 gag 

dnldti't$~u - n'iodrnG2dsn' (Ranchu or Lionhead) dninod%u'nt: 

EunlCiiiifluliilviodaiwod (king of the  old fish) Jd~nlWYiini3d~zn2~n"u~6ud3z61 dni 
dd W Id d 

nn.rw2n&anvcu-nZiuad?i luunsuwiid iil$otonn~;iujuuuinIn~du?Lacu~a diinns 

oonnod7 n$iiu imzGTrlunub d2uG2Xuiiwonun23 n%Jn.n3 2 f/id~iin"u 

drnddG;u lfluGup'dmnnsdiiiinvcuzn~iiu du';r?culi?a:iijuwodnau 
dd d 

mu"oun3dwu d2uwiYdliiouulus~ i16~i?ti~niidrnii~d't$~u msdoud dmnosii.rnauu 

alrl88~60ulitlfl 

dmd~iG2irid ~fludaiddiihibuiiuiafiu lmziiiilmtlawizdauGaiiiU:u 
d 2 ~  w ' 

d2urinvcuzjuuuGao:ii3~i~d dmno~Gutirpunun~du~dniAo~n1~8o az&.riijuuun'?iil1~~ 

iiiuduno iifnnnu wi-ltfuu~~irnz~~tuu 

daid.rhiln i6udaino~ddn~itfu unzii~uii~inu'nibiuw$i~ia~Ga qnmi 
w d W  

a-GjulauuiJnhu ituodliiiiupnm d~unntunnvcu:Tk Xo~iiiiu12laimF;od iihii 

ii Ainu'w 

dmdtGqnTilc QTsh ~fludmnoddwljiuia ~inzGq-lnuwotoonna"iun"uqn 

~d-ldu~u& 2 h.r qnTilddllXu& 2 f/i.ra.dodiiih mnzaz:uaz&ss:k"bi~~qn~fid 
lay d w 

llvln m~~zqn~il.rd.ronoonu~~nioz"bPjiii~u d~una"duo.rdmazlPjZuu imzIuu2uiw2 
d9 a 

dniiitGini?nlnqj ifludnidY4ainnisnizGup' drnd~wninwnuriudniddi 
A 9 

mJn .a~I~szuznmIunirwnuW"uinaiu~ dmnotviu~$azj:a-~nod"iuia mdnmiui16-aiiuuin 
w dd P 

lnqjniidmn̂.ai6u7 uociiiulX$nlau iim2unnuanZiumniiu m8ndmozooniii2t dm 

na"dTXd ni~~lin~u~iuiiid~~~ 
d9 a 

daidsnwin ioIh u'di lfludniwodd~uuiiud~n~"uindd d2uk nJod2u 
w d W  

nljiu12 Iiiiju d2uunwdd~a2udiuLiidna3 li~unn~uanvcu:lflunBu i162uosdai 
d9 d 

vj,~nin drznoun'?~ iiii iilln9 iidi 8u-n LI~LRWO~ 
Ad I 9 w  d d 

IlmdsGnuiunv ~dudmwo~nua?unod"ix'u iia"nvcu:n61ut7ni iinziijuiiu 

$?g?;dd2uii?iiazdauuodiLn"uianod~id dihtfu dmua"di8uaou!~n2u rliddrna 
9 

~nvm~6~u~~a:t?'u 



1nu~iudnftdrnno.roziia~szldiid imzdaudsmounhun"udai$aq!d ttioiaii 

naiuuplnn'id~id~idXiu~diida"nvfildz~du ~~~uaz#oc~nvia"nvfildzSdii~uo~daiwo~fiup' 

fq~nu~<w~nrns~aisfildi~dd(~qqi, 2532) 

I. dauii? (Head) dmno~$fnasjidau$ana"i~ttaz~u diniin nawian1a 
4 

mlonuosdniaz6.raa~~sd !riidsiim dmnosazia"nvarzdauGattmnCS;i~n"u uun"uaiih 

uo.rdainos iiu Jainosfi3.m' u3nfilddauflaaziiru $ilfi~nvfildznRiuii?ddG1a iitPsun 

dnino.rwan64i drnnot$aiitGTm (Lionhead) tiPiKiiSudaino.1mi1du m$u&filddauii?~z 

1dusonu-1 

2. a"n~t~~riiri? (~ody shape) ~~in~t~~riiA~~~~d~i~~~fi~dI$ 1~~&~1d 

dauwa"sitazdauw"o~nas1X~aau1XZndau 

3. miindmnos (Scale) miindrnnosfiu$ nasiiinvarzdutdidiu ilaz 

m8nnasGu~kadimuo a~os~tflusziiuu uuinuo~rniinnasiuuin!didun"u 

4. &¶Jdm (Fin) nf u~otdm~~d~$n?9bt$dii99 imziidau~6di~iwodlu 

!inns0 81un~unasGusn"Pdtfluszt6uu iiazn;unasnidoonaaudiu 

5. a"nvarzBZu (color) dainodr*I$nariiBduanIa i;itSuBimanasiins 

iGu 8iifluiinasiiaGn tiCS;8itfluuianasiBvia~a"iu~uz ("~ai3utdidiu) 

A' 4 
iZouuuld .1rsnisZ~anwnaiuat~nci;ii~~isiw~16~o~dain~~s"niiiou~i~~ziflui~oiu win 



~n~az.,6ussnlaim"aiG~1 

daigaliiuiidih~auliazJnu~un4idaiGaq lmulawizia.rddnilna"ai~Yi 

w"n~~z~aun~deonnei~d~GulXGn ln7on u?aami.wbnnezia"ninlmmzdu~~nz~uu ~bn~na"iani 

wnuiu$mza~.r~loiGn~uozfdndu~~uw"i~~~l m~izdrn~zGu~Gononnuiuin n3uonlnu 

uiniiuuim~in~inzdnu6v"i~w~aui~n4ida16a~ pais iirinuarz~ou~i~nnu~~o~n~iaaiai~ 

li~inzozBulduoonuioiuiGulX~n~inzsnu q Ennr~ziiiauyi$s q ms?nw"nc dnik 
44 u 94 a 

iiiununoalifilaailauosn~ui q oriiHlnnoonui uarzl~uaiiUuBaolw"o~oziinaiuinu~u 

imzi;iGnnGunnnuiuini~uw"~~~inlm luszn4isddai~~n~otdniozYliinu4iuG:i~iazYlidnun"u 
2 

oimr~ii~uia.rd~n~~n~~~~aa~a~~Yioznsz&nsz~~iiuuui~nnI~ (nsqn$ 2542) 

rns~n~iionviauli~up'dainn~ dnino~~zla3~i~'ulmounsz~~iinaiu . 

nu stiiwn ld~oi~dszuiar 6 L;OU oziiG:in~ndszuiar 30 nj ~ itniuisn~~i~uvioiili 

iu$# ms~ndonviordiup' nascnsaannu~nvmzgdi~~lXii~np~mzms~miuniuiup' 

nuysti i1iaio.r iin~ui~il~.r~iiin~~imii~nimi~u~~i~iu imzmsaanounaiunuqstilwa(~dd 

dailw~( luqawnuihi u?naru~u~mmn7on~iaz#1un~1un~n?u~ozii~u~~n q na"iui5n 
2 a 

iia Gun41 pearl organ ~iinuuiunZu~n~z~dnninGn dmmmiiu iigdiisnaui~azdoun41 
a da 14 

iwaq daimmuuwu~uww~nuozwnuw"up'~udauw"n~oz~uln~ iinziouu"u ubacu8uoz 

uauunziiilacl$o 7 illi~aid~~Ylinasiini~~~u 1 ~nts ludot~inlddmdiioi~uin~n"uYd 

ozZia1aY.u' 





nkainddm io td~u$aicW uaz~i~Z~unirwnuainldoltga YidainosntYdain 

nir?unirwna~tta"a~ua'ubtrnq!i~z~d~~a"o doui8uod!ioz~ouqaidad ii%~%.~odiOSsdu!6 

iiiuin Yidiums w~u~zinirtniua~bau1~1i~nn'ut~ondi~ niow'rA daulid w 1 6511 
1.4 a 

mrwnu niolunmuoziidosiiut3un"ouduia uazazauo~klio niomruz~l#luniri~iz 

Rn ~dtdutndi6 narWiik Tnunirqnoon ~nar~~~idt~u~uniruzuiud~+~unirt~iz 

Rnuiu mrizoi~ii9ln'nt~oritt~~rzuin!dd~!id!~?unirwnu!X dn~!idaino.rd!&?u 



gndainosd~lnoont~u6a1urzuzttrn ozklrin'uoimr tu"oqoinkl~imrain~q 

IitmsdZnod6unod"iw"oqlX dogndaioiy 3 iu q.rHa.rozyu &t$un'uoinir oimr 

szuztnn n'olritt~-rJu;uqnunazt~un azmuiimnlXn'uiuaz 3 - 4 nfq gndai ioo,ooo A 

l d ~ i  1 4o.r tdogndnioiy 1 Zdmd nartn?ulrnn.rlnYgndain'u gndaiSq 
drv a 

az~a3~mZuklXra~~;a tmztdqurqnr ntol#!s~tnt&tdiud 3 tnunln mogndm 
e 

oly 1 I~OU ~ ~ ~I ~I ~ ~ Rv uI ~ ~ ~ ~ ~I u ~ ~ I R U~~ R~~I~/~ % UI RI~~"I~ U~~"~!~~~I~~~I H~' 

dads 
66azlnYoirnriiSnda1~nt~n~~ooinirw~aam lktri gn& nuouttn.r ii!luiiu tdoQndni 

9 1 
.4aw 

wo~iioiqdrzuim 1.5 - 2.5 t$ou ozi~tiduuii da~ijdudinir<ndlaiw~an~~cu~nau~i~ 

Qdoq~umuriu< t$cl~i~odit~uvio~triw"ufF;;o!dhaudaidtna"ooz~ildLdu~rau6u5n 

io t~u~aino;ld~rnrjiu~urini~nn~i iiw?u~rnd~mrirnz~n<nRq ozPd"ild4inu'iagu 

dairwio 



94 w 4449 

luniri&~dain?u.nu oiwisiinaiuiii6uotiiddd oimsi1.au~doiwis6u.aamiiaz 

oi~isdii~a~d k~ui1i6u~z~o~~n;1?1u~o~n1so1w1sda1~ou diw?uIudain~u~iuiif;? 

oiwisGnaiuiii3uotiiduin (nszuiGw6, 2543) 

odB;dsznouvodolwlr 

dm~naQmiin.nuio~nisldsiu luih milulaulsn ?mGu iiaziiiaip) 
add 

4qldsiiu i6umr~unsuidud~uds:nou~d1~q1ui%aa"~o~~ma"1u~1dniuv~~nuiia:~ma" 

lnuiaduii~riuodds:uiw 20 doii4ui 1drludr:noui3uai9niiuou lslmsiou 

oon3iouiin:lulmrrnu~fooiaiiKiu:~u ulonulo?nunzmindr:nouodXau TdsRuiBu 

mroirns~d~utn?un~i~nirio?qiZulmdouii~udau$dnwro ni;-lsofiuuiiazliiwa"ddiu 

ldsiuiiunuind~~q~onisia?qi~ulmuo~daiuinniinisoiwis~Gmu 7 dmfin31ub.j 

n~~ld~iuod~~u'ou~~mioliin"unl~~~~wlnl~~u$n~aru~~lu~~~n~uu~~da~ dain'u4.a dain'u 

w".aua:i& iiardain'ui$oiin3iuiodnirldsiu 18 - 25 ,25 - 32 iia: 30 - 35 idoii$ui 

ml%ldl@YlJ 
4 dA 

lvJuiIumroiwis$lrYwn'~~~u~~iIumso'un~u~~dr:noun'~uai~ 

miuou lslmsiau im:oonGtou 7rin:muLi n:muli~lumsn:muo'un?6luriui6uo~X 

ds:nou~~uodi~oi%aa"i6u~iwa'dn:nuwa"ddiuiia:iiva'dwa"ddiu~od~1dn1u(a"n~~u,2536) 

s:~ulu~uiia:nsmluJu$iiibu lkiti ialuiao'n iin:mTuiaGn &riu~pmuluoimsiinia 

ibu 2 ds:mnn"o iio~'udltiain~iiiaziio~"ui~iainw".a Li ~uiin miii ii 

Gudai &finy qaq d--au&Ju$l~ainw"alk~ti LiGuk~iv~oc LioJ"uu'i--~lwm dJudi& 

iL~uk3~inc qnq fir:wdli, 2536) 
4 dA 

m~hu~nm~nbumso'un~u~~nls:nou~au~ip)ni~uu oonBiau iia: 

lsTnrinu 9u6nd3u i : 1 : 2 mfiulamsm i;hudsluarsuaiZd--~ulw~i6uo~B; 

dr:nouuosw".a du iidd im~iimia ibuiu ni~~u~si~rm~bu~~o~v~s~~~wa"dd~u $9 ~ 

simQndai~iu~~n16~flulsimsmoeii~w"u~w"ulm idoi3uw&.nulinfooi~aiun:nula" 

lu&-drn lu2dluoJ"uiwdoibuwa"~~~u1~~f~~~~iiunzn~la"lu~adailu2dl~~ui~oibu 

wa"ssiudisos 
dda 

?miGui~urnro'unsu~uluia~a3u~~udsznou~au~i~~di~q~o miuou 

lslmriou oon5iouwfooiaiiaip)dudsznou~diau u lulmriau AiuztYu nn&u 



~1msdl~~u~dm~au~1uwioda1a~~~1~ii~Tnu6a?d rnuisniaidnonlk; 2 dr:mn 

1. ainisG$im (live food) 

luQndmiudoutl~mnisd~nuiwa"~~in~n azrnuiso'l$a$uamd~~4a"~~iu 



d4 4 
6ai?dnuuoqoisnulu ~rlmdimtoinisd~qm~iuin~~i~uizaudazdi~d~$ 

da a 
Iliniuiiutpndaiiudou uonain&oisniuu~sznou~au~m~ini~oinis8u q dlhk~ 
a A A 
on !kid nis8ii.r q (pigments) ms.~dau9unisah~~iiiu~?iulsn (therapeutics) .tdni 

9)w B !dmmsokmnzn?Xao~miu~ssuvifi nirarsuai~indid idopn~mImsua~i~uuia~ou 

i$u$adazi,dulXinaiuii$qiisqi~uUau ~mzdua&4oiiiu~o~oinisdi~~mwuii iqmFii 
B 

ni~oivisdiimniiu!~rnunniwp~dszm~iaazpioini~ a~iiIXd1ii.r 1 inistdduu 

iidat!X kAiimnu'ndarniaulunisi~upmdi~i~oinis iw'o~X!A~mri~dmuizaui$u!d 
d'ds 

miunaiub.miruo~dmadiwuuuiin"u!Xiiri niriw"upmd1 (enrichment) Tmunirldmrdi 

nsm!uu"wd!~$u6a i$uiu 



9 

1. nar~~on~ooiwis~iwain~mo~uu~o~ w%ou~lonriua:i~umvoaaiau 
s w 9 s 

wau im:urvnywnm wfouiiuuon iu iiku B ~ W B R ~ ~ U 6a~uZdnariSondooiwirii 

1dr~u~do:in8unouiba:~uuin 

2. nari~onoimrdiiqo~d%~mb~maouti 1wsizKidmn'uYiwum8aiuirn 
' 

$ouoon!n' ~~n:diIfiiilu$dm!di~u41u~nn'au 

3. m~i8ondooiwir~dai~uiba"a6;iuUa~onui~~un~nod"ou~4m humlnm 

~dmmoinua~diueonui~a"nv~z~8u~.a"uuia itamdi~oimridmnauaiun"ui~i!dininuin 

4. ~iwird~&&adainauaiu nariid3uimTdr~u~$inii 32 daitJu6 

hu1u~o~~u!~iiinirwa"m~inir~mr~ia~~uu1i$u~iuauu1n6a~~1du!n'~1nnira1~ 

uiulun'oammn !diio:1~unirwiimqm~~1ni~di~~~~dIm~iimi~i1~8~~~$~~l4n1~~1~1~ 
444 w 2'4. 

uitotiiawau~oinirtta"aIX~ai~u Jao:3ii~X~aii~uoinirinii~unnunmIauu oamSX 

$iuadain?uaiuuidm ~~~~alnwaunrlnma"in"u~o~~uu 1ia:f;mi~uiod1uui~81fiib~~, 

a ii~an~nda!; dr:lnm 24 $a~ua i d u u  na"aoin~u~aii~dl~daift~ 
dd 9.2 4 s w 2 A 

aiauo~mr~iaanlnnuada~aaua~um~u~ur~~~ia q wa"muumol8uainirdainauaiuLu 
' da w 

dr-nouhu niniiunld~iilii (spirulina) niniiuwanif ~n~~uwan~~iinunnvmzna"iu 
9 9 9 44 

1numuûn&ul8uinua niniiurun&~drZu~ada 70 doMuX im:i7adrznoubau 

?,IS, ni~~r~uou6d1~uniriia~dai irn:luih (Lipid) ~da~dil~~uniw~oadmfl6 

daumiTrn'uou6 (Carotiniod) i8unir$dilfiin'n Alma i?ku imzi?mboa niilri?uou6 o:8 
A a  44 

klui.aua:lu+mini ~$uais~lkinoinir~ini~Triu (Carotene) ~~~anlnu2iY~ati~ 
4 1 4 

?mlsulo IRU~I~TIRUQY~~$UU~~~~U?~IG~~~ mrnlraadai8ollonni~~~uM"u (Astaxnthin) 
A 

J~o:io~lumi~ri?uoun' u n z ~  luaiu'u (Melanin) i$u~ir$dait~i~i~n 
44 0 9 

nfitlkoc Tnuazgnnkwain amino acid ilnzn'lr%u dil~dmun;il~ui~u ~mri?di.~ 

w'Tr$'uazio~lunil~iilii ~lazludaiilu $iiln~unir wnuoinir~du~dainau~iu 





A 
~~~r~1~?ld~lumriw1z~u~da18~oiini~Pd°i .a-luonoinoz&~id:uim~iiiudwo 

maomd?tQqmizW"up'dai~~a"a qmau~5uo.r~i8i~udddigF$ozZodiiid~d &$l$lums 
w4 w 4 

aizwir$dain?riqmaupInmd~ 

- n"ilaoon%ouluii (dissolved oxygen) ii$l~luni3Yn?Jllazo~pIia~ndaiZodS 

dSuimoon3louq.r Tmuin?iu~bt;luo~oonG~ou?iRinii 3 Pn~nGioSms d~mndkr 

oonGiau&iiiu?d iiwaln"?iio3~41 ~msinir~n~i imzgndrnw'niruin iiaz~dodfuim 
A 

oon~ou~1n~1~rz~~nu~?riozm1u 1uiiuo~iiiu~nir~ilaoonGLopalpdG'iinaiuLGu~u~iozii 

wnln"pnda1ioiqiRuTn41 n3ooiamiuiduiZu?n'u 

gmngu' ?ridmoz~ni~u~uaz~ndai~zio~qi~p11m?~~1ugmng~dad~6d$doz~ 

ri~iimni~~tiu?~miu~~muo~~ai~~n~pI~uirmu ilqlrni~ua~uqmng~iouBu"i~a6i~auo 

moon3 iiioti1~?~8niumsid~u~~~da~~mngGoeiis~~wa"uozi-1l~?Jmiu daupndmiu 

douoz$oniiazmului4m bon-a~w'oiran8Zo imri.rG'iiaz4ilnl4Zod?ii~uin"u?d idu 

&~in~imnn~o~ifouin"u?d i$u b;uima $~mniii~uozk~~~uil$nas~iuiw"n?a"~iou 

In"gmng Go~lurzn'udn~iilufiou 



naiui?lunsa i?ludi.r (PHI ~idmuizIunisiwiziu<dai~a1nlnasaziiinaiui$u 

nsa - iis o~1uda.r 6.5 - 8 ~i~i~unsaa:iwnl~~o~a~~~.rdaidou~ioiiazmiu10dd~aidu 

GuaGun'wnzuotlu' is~z1rirnlnsnio9~i~~lTm1~ iiazoimrassu.ai5~zin"aGou d~li'~n 

dailXfuoinislii4uswo 

haw'udazaiuluiL i?iaw'uuisau'a idu i;lellfii6~ (methane) n~oi;iaWiji 
1 d d W 

(hydrogen sulphide) ol~wu~uiid~u~ini~uiaiada"nuin ~l.ainal~uoums1u6u1su'6baz 

qndai iiimuisnniga1nY Tauin~i1imztGoiniamaoaiaai nao?ui3ui;iaijnau'ands 

Isiguw'uiodai 1uns~dI~6idrz~1unisiwiziui iii?luk;o.rvjniij;~~szuim I ~u iio 

1 h ~ ~ ~ ~ ~ ~i ~ g 3 Bsmsnmaounao~u~ii~X~mu14~~siimai~uu~o~o1a~ (potassiumiodide) 

Taumsnjndiaozdid~~uin"unao~uin'mal'isd~imia~sinm1~~aiau 

naiuiulauoslj; (Turbidity) &iuiUdosoinmznouiiuapdaouazii~~i~anis~a~u 

uosnsautln uonoin&ninmznouiuinin'uldo:miioui~l~iilGnisiianid~uuoonFiiiau 

uona1n;uiiwnsbou~miuisau'm isiu !annowazi4idiaiulri ociis1r~miuilqlmi~ua6u 
Y Y  

naluy'uuosu'iiimuisniin"16~1A ~aunisin&l83nrnsmnmznou ii~aoianroshhunsiu 
B : 4 0 
rsazmuisim1 ~9nznouin~unouiiaziiwasn"mouui9aiau oziiiulEiiiuinuilnl41u 

Tsstlnoiaazi~uiiainiinao9 nuos u"4 ~snasard~oul~nnznnuiiaz~i~aa"m~v~~~4 
Y Y 

iiiun'eu uonain;unamsaanouqmauG~gu q ~k~u~iiu'loiiimd~iiod"udsia~innis 

duidouuo9ais4uainuidsiua"m2w"aii9 q naomau&iiiuainh~.rlu Tmui?a~dluh-nwiz 
9%' 

ihu'uu~~~iuimia ~?o&ds:di ~~~uiwnz~qmau%~ imzn~imuo niuisnu'iuil4 

Tnui~u.nii$nliliotlnwfou~9l~do9oiniai4u~ 1 iu iw"oiii~mr;lad1ribqnis i?lunis 

rw'uoonciiaau aiazqmn~G 

clmnu~5ue.r& ~maawizo~i~d~diuimfi"i~oon~i~uda:aiuG'inas~~i~~~ini 3 
9 ,  

:d 9 
.3aa'n?'uisa"ms nin~uiiiinaiui~u~uuo~oon$i~u~uu'i~iin'u~diii~u~o~i~uuiai~i~d 

Y Y 

luliomsnyuinlulion~un~m iia~~nszonnas9i;oiniamaoaiaai G~u'uonoinozdo~6u 

niruimoon$iouu&a kiauamuaw'uuosiiouTui~ulX~nXau (qniws,2542) 

m%i~9n~1~~1~b&ada1 (Coloration) 



aadnduod~oi1dflr:M"u~uQz~flnauqu~aur~uudr:fl1~ daumrtn'n8dniara~uwauiain 
Ad* 

dljRuiuodaaiTuu amznn~aBuilob~unu~w.aauflr:~u 

I. mrddmii8~utmndi~n"u 6iiunmwuanbou am:pd~+uro.rdmadon"an 
Y 

adudaifliYm5 m'si 
r?l dd 

1.1 drnii~n miudniidauJio~o:~8uia iiiju nronan ian:du?nrudau 
=id o 4 A 

nt%azun&l.rul$u 10ua nioiimin a~o:di~$iYm~dodXiuuuuo~a~unin idodainiiuos 

hdni nauni%?dhhdi dauh2dmdodl&ii idouo~dui ozi$uaflu8rialdnun 

di~~uodriiiiu~ai?~m uonaind ludmuitatina:ii~inuiau~~ idaz~+-m~$nnun$un"u 
942 4' 

~rruviii?n~uduu 

1.2 dniwan lun:inozidmui.rvtind4iuo~lnfi?ac'i tdu dnix dni 
r?l 44 dd d 

aniu dnin kGua daiwand liaub~o:iiiiuianron~~uia~ddauvo~~una"~azunavuaa4u 

dii niomn"ou1nn:: niooioiuouiiiimniiaiu~~u~a q do"ln.aunn"utiuG'im:indid~u 

4aa:daul$ZmYuo~i~uGadai?Xiiuin daudaidodrzguii~n q 100 - 500 iumr o:iii 

iimin 61 iia:iatii idol~aun~utiuarruv1S)~~du 

2. ~~~a"di~lGiz~:l~$~dnl nisi~n8luGadaian"n~in~waa" 2 %tin ib 
9s d 9s dw 

2.1 Chromatophore i~uiaa~ddi~wmnn~u$adaio~idi~ward ~tmMf'u:ifh 
dd 9 

tjdi8n q wfiuicsazun~niuniviuinuiu oq'hhuosian~dn~iulu miui$oyvoddod&od 
da d 4 2 B 

niu~ui.aanuruan (Pigment cell) i~ WkUIiuv8d chmmatophore ~ufiV pigment  granule ad 
9s a 

81~~:dl%Minm~ aim9 riaad81 ii%~in pigment  granule wan erythrophore d'-d~8iMa"odigm 

ain xanthophore i?dilin"~~lf~ melanophore a"flMDl:~~d~li~d 4l.l MBO~ in"~~lfl~l~01~1~d 

ii carotene dsij~aiua~ua$osn'u~miiu ao 

2.2 Iridocyte nio mirror  cell 1~~8n:h~~$l~n"~8n~:~ndzw"6~bi~d 8 

d~il$iiimmrn:8uniului.aaa" Ao in& guanin 



sa"era:adhsaaas (Light  organ) 

d~1Am~13oidbdi~nd00nu1?~ daulndozwuludainziaAoi3z~unai9$1 ma: 
Y 

s~szuiuu'18n mrdo~im.ruotdmi5moin 2 mmq n'o 
dd 4 

1. l5fl~ln%m5nl3odlifld?X (phosphorescent  bacteria) ~flb@l~W7n~Q:OZOI&J0~fi~ 
B 

daii~uu~~wio18un"u (symbiosis) %m~da1?id~~%~~d~1niin~nji9~~~Gnim~luni~d0~ 

nialu$osn:iai;n im:I+iinciomda do-ri;uGairnzmsilufi daulmm.i?Ao~ms iia: 

6'on3iouaindai 

2. m5mainioumuluhdai (phosphorescent organ) ~~~~~UU~~SI.IUIOI~A~ %JL~B 

nrzuum~id6.rim~annauquXau~:uud~znin 1ia:ioa?riiiviomr~n"m~in~i5mludi~~ngdq4 

~igduou 

ilagcu~iiirnriiaiihi 1mulhminq Astaxantin Canthaxanthin i11z Beta - 
92 9 

carotene wnuluoimr iiu kiuoq.~nm, i~odainm, G-~lo-Ta Bu~fiazitium 118aM$ua.1 

IdAau ilolnlrumid ngdoln&wnrr'imll'u B, C lln: Astaxantin adIdn?os10l4nuou 

~lmclrnilu Astaxantin i18aii hJ~#drnn'u?uaz 2 {FI stnQq ~u~uuwnuoimslw'oli98dai 

~ ~ ~ ~ l ~ ~ ~ i ~ g d l ~ ~ ~ $ ~ d ~ ~ l ~ l ~ ~  Carophyll  pink d5znou&ia~ Astaxantin 10 % %fiiidlfi 
9s d 

bn"F~dlltW~ Lucanthin red Canthaxanthin 10 % %#l%d~nlnmnl~~8dllmd bba: 
9s d9 

Bata - carotene ~~ii9~nmmnnudai8ouiivlu~iu~&3lnl id~~rni~o~i~ud~o1dbl8a1ri~ 
992 

oims~l4fiouiidmiioziou 7 oita~YdiiIngaoui~aiauI~Guudai~~ndia 

m~l4sofiuuiwnwnuluoi~i~lXdainau~iun"u doimtlds:ntiluni3iaui~~ii 

dail#iinaiunauqiui1u~mniidaidn~6aIdii~~i3u~~uuluilogGu nird.riin9om3lu 

iil~umi;m<uuo9~iwi:Ldu9dai 

un:~iuimd1~nuoim~Gaorii9~iu~iwi:~du~n1oun1i~ai Guul#soFiuu Fluoxyrnesterone 



ddA 
wu.aowi.rmr{iii u ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 9 9  wrruciuli$d~iunnunfin~d1a"d3zuim I Tu lXEu 

i8unai 3 ~dniririou4inliiu mrla~~$.rwrruaoi~uu$odnouid~uuli'in~iinuo rnrgou 

Zdaidouhri?i ignd3znd~"o~lXda~doud,~6a$naud~u .a8.rdmdoulh~3id5diuuin 
'4 do 

ibolinau-nu TnulXiZ~unaudiuiu dildiinu'iul&~imgs liuiii$uda.rnumn~$~uod 
dol d 

Irn'am3mizi~uddaidoudi~a$ uonoinhdumrl~ r;m4tlimzso~uulun~~ii~Zn"uda~ 

n~u.nuau'n& 7 "odu dmtin'du drnvn;run!.ruazda1iidu3niid i8uiu (qrnwr,2542) 

m~bimsiuXiimTrQu io~1u~nim-walGdn1io1~m1u~"odma1n6a1du11~1un13 
9s 49 

9 9  

iisZdaiwos ~~iu~~~i~~T~Qu$~lninnnnuiiazn~~~iuA~~in~~!u~b~u~lQlun~~wnao~n?~i 
9 9  

YkinRnnod Jslnwoai~u$iim~r!ug~d~ 225 RE l~m3~fl~odn?di$$~l~l3i!ndli$0 

Edwnutiu~nwo~kiuqnunazi~un~nuwnun"uo~~~~i~nd~i~~~d Rnnodidornlio~ Pumpkin 

~~ % UlflI~ mi Cucurbita maxima 3.16 Cucurbitaceae 5nvarzkald I$uw~IoI!~~~"u~~~ 4; 
du B 

iiiut~ummiiou~11miuAu~uiiaz~odnisn~n~n pnuiimiazuuounim- miiuuinu13 
I d d d 

'In4 iiaziuumn q dnnquoqunnu3 'tuuoslnnoaiduiiul~~Zb5ua1bunooni~u 5 
8 Y 

nlunziuumn q dnnquodfl3Gdlu non oonnoni~u~rnu~iuluiiaz~aiauuonvo~bni 

iinvarzuo~~oni8u~dn3zid~in~od lunon6aiiuiudouiuiduiiia"a ozusdiiiuwaiiln q an 

o~dlinoncla iuuinln$ linvar:iduqnnuoziYi'~w~~iiuuiiazw~~Q~idSonuo~waozii~~ 
d W d d  u d o  

uAnnuan3on~imaiin.riia"aiiiv~nuodlnwod~u q iukoluwa~inf os?ud3zwiul& iudo 

mui41ldiia"aazid~uui$u~m1~uiolui1~n1 (%wl', 2531) qarriimaoimsuodlnwo9 

dsznouiau niaoi 43 ~Pjau, TdGu 1.9 n?u, 1"Uu 0.2 n?u, ni6dsu!sin6m 8.5 n?u, 

iinai3uu 8.5 Gaa"n?u, dondo% 17 fha"n?u, inbn 0.69 Gaa"n?u, ?mi?Jui 1 0.06 

u'azn?u, imiiiuf! 2 0.06 Gazniu, 3mGuf! 6 u'an'nru, iu&iimTr!u 225 RE (~~LuI%w$, 

2534) 
9 9  

din?uw'u<dilmwo~dl$lunirwnao~n~~ii8udaiwo~w"u<ooii~uni~a"nvarzi16a 

riouu"iauia i16~us~~R'iuh;ma"iu~d1Sini~~~ dau~oiot!u'doduinn~uqnn~uuialn$ 

Tnumwizn~um~ozuiaiieiXourrau~iuuin daiwodvju{~niui3oiiiai$uw"u<eiou q lBn 

mu%varzri?imzZlR'b~ri oouru~iarrumiiii~aAou6u"i~uiai nilriiiu niuqnniuuia 
w a9 

uin ooinuniii?~u~i6ai~a~~i~uia~~i~1n"LIooii~unia~~un1 iiiu?i?arn?uludnnquma"iu 
9 daw 

d ai ufl ~dnnqun'jnunazi~um3qnaidaiau~aiii~uiiaz~uwuanpIarzd 
w PP 

mduuldouosoinhuuu ooinumfl3iin.r Tnuii?ozGiiiin~iiaziimaunviaio - ~dfiu< 
9.4 B 

dai~oqdmuiznuio9~oi~liiinii 4 - 6 i&u dm~w~~iuoo~bi~P~fiu<uPiaariieiu~n 



~$~nii,zflhQ~iij%.J& ' (pearl organ) IU~~II~I~O~U~OL$~?~~YI~~ d2~d~ii~fli~t1iihdfl 

inton iiazn?ugWii~uiialuq~aiq14 dauJioso~wosln~quiiaz6ou~81 uiiaarnioqiwaoz 

uarrimsii8imska 7 (?uivStyiazusynr, 2530) ii~-~uri~uuoqolm~i~+iduq~laiMoq~pdni~ 
9 9 

nnaosflfsu" ~~oirnrl$ndii$o2d G4 .aiqrz iiazoimrdain'uw'nr wnu~u~nnoshqn 

unazidunfiuoinir Iu6nsidau 1 : 1 ~ n ~ ~ a ~ ~ ~ ~ ~ i u i ~ i i ~ ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ i l l . ~ "  

r~nniri~~8uo~qndalMo9~unia9oyuia 



1. flXiaI9iiNU 'I~n~s~i~imuuuuduauqssld" (Complety  Randomized  Design) 

(CRD) kednlnmsii~iiuo~da1~e~lme'I4a1s~ssu"111iilmu~ini~ooni~u 4 niuq 3 $iq a:: 

50 $a 

naud I naplqu Isaims 

niug 2 ~1msi!nd1do~d3ibwauAnwo~Xuqnplma::iZum 

niufi 3 oirnsi!~i~bo~d.a~~s::erauAnwo~~uqnplma:iZum 

niuz 4 e1msiiindmn'uw"rerau~n~o9~uqnplma::i~um 



2 A 
1. in3uawunlunim~no~~nunisdf~~~u~l~n61inuoiia::ai~ns::ni~Gal~nsu 

niuiiuau~a1sire~u1a" 

2. in3uu&iWdol~&~dai~osTnunisi~ndilains::nisGa~~ds::ui 30 i4u~ians 

&1%h::lnol 1 Xdmn" 
9 

3. ldi~u~d~i~ou~a~n-iuiia::d~u~d~~~nn~~d~ 

4. iWduoon~i~u1udinaaniaaiYi'd1a*ds::u1sld 1 <u ~ 1 
5. d~ou~ndrnnosdoi~ds::uiol 20 iu nslunr::oia 7 a:: 50 $3 

6. ~ l ~ ~ T ? ~ l ~ l ~ % ~ i ~ l  bia::iiu (08:30 iia:: 16:30) 
~ 

7. id~uutiiudiiaz~~n~ 7 iu Tnunir~~mnnisiFin~ iia:&xinissonmu 

8. saus~a4o;a 

9. ~iGoyauiimn::niiinaiuiinn~i~~i~n~~ 



wauo~~a~noadiZniiia::~msinissommi~~ ainnirnmaoai~iaoonISu 4 n ju q a:: 

3 I q a:: so Pi? lmunjud 1 niunaun.uiiuaoinlrAau3siima njud 2 $-lAauoi~is 

id, QAwnuJnwoa njud 3 i8at;?uoirlirLimc11iqszwnu~nwoa iiazniui 4 i8aA-2~ 

oimsidndaiZuw'"11e3nuJnwoa nnnjumswmaoaPk1~1si41- riu (i41iaaios.30 imzdu 

Lam 16.30 uih) d~rnsrjun'nwa~n 7 iu lnuZammrnrm5mivoadaiwoa ~iat.Qsirnr 
Y 

9,- a 
sommiu maomnirwmaoasau 70 ?u lmmau 







w 1 

nki 4 ~ 1 ~ 3 ~ ~ ~ 1 ~ ~ 9 d ~ n " ~ ~ L b ~: ~ ~ ~ 1 ~ 1 5 ~ ~ ~ ~ 1 iioi~ni~~n~ow~~~ 28 TU 

dsingii iiu.rhummrlinaiQr:wau~nwod i~niilnaadu 16.33 A $.rg?uoiwirlin~ 

Qwautlowod m~nii~nuiadu 13.66 & l$.r&3uoimridndaiiiuw"vwaugnwod in"nilnu 

iadu 11 $3 i?m:njuoimsn3uqu ~iudi--~u?r~ind i~nii~nu~adu 8 $3 RIU~I$PI dau 



d aa 
run.awwnuYnnod iibsimrronmulmaa& 46.33 h immiumuqu i&~&~u!~iin~ ii 

&~~rnrrsnmiulnum& 46 PY-J miuudi&~ (kmridd 1,2) 

akae 5 ~iu?u~a~~~d~in"n~i~az~mrinirr~nmiu idol~linirn~aod~ru 35 Tu 
d aa 

Jnngii iiudhuolmriunawwarudnwo9 m~niilnaadu 22 Pi3 i~u;~~~~?uoini~ii~.ai~ 

wnudnwo~ in"niiTnuiabu 20.66 A liua#3uoimrl~ndain"uw"%warudnnod i5ndlnu 

iadu 15 A i~azn+~n--~uqu iiu.ri--Julrllna Gnill~u~adu 10 $3 miuiiCu iU-~uUmliml 
9 

ronmu ifiu~~~uoimr~~n011iq~~~arudnwo~ iibnmrronmiulnuiadu 48.33 pj? iiud 

~~uoimr~Gndaiiiuw"vwarudnwo~ iibnnirronm~ulnumdu 48 ri? i~u:u.I~3uoirnriinQ 

dwnudnnod iibrinirronmiulnuiadu 46.33 ;--a iiazn~un3uqu i&a#3u!3iin-1 GCmm 

mrronmiu~nuiadu 46 63 miuudi&~ (~dmi~idd 1,2) 
Y t 

nki 6 i~uau~aiwosd~~iii~az~mr~nirr~nmiu ~doiiniswnasdnru 42 Tu 
d aa 

Jnngii l$shuoinirrunrwwnuAnwod iiind~nuladu 26.66 ;--a i~u.rd;?uoimrlin 

.aiqrzwrruAnno.r ~iiniilnuladu 25.66 ;-I l&d#3uoimrlindain"uw"vwaruAnwod iiinii 

lnumdu 19 ;--a liaznjun3urluiiudh lriind iiinil~nuladu 13 miuiih d~ubn 

mrronmiu liusdi?uoimrinc11iqrzwarudnmo~ ii~mrioirronnu~nui~du 48 ;3 liud 

huoimridnJrniiuw"~waruAnwo~ iibnmrronmiu~nuiadu 47 A i&~ti?uoinir$nQ 

QwnuAnno~ iibnnirronmiulnumdu 46.33 ;--J i~~:n~u~~uqui~u~#~u~riin~ iibn 

W I  

ski 7 i~u~ua~wo~$i~niiua~~mr~~~rronm~u do4;iinirmnnosnsn,u 49 ~u 

dringii i$~i3uoirnridnQwarudnwod m'n8bumdu 32 ni i~u:v.r~~uoinn~nriq~: 

wnulnwod iamiilnumdu 30.66 A i$rrti?uoiniridnJaiiiuw"vwaruAnwod iiiniilmu 

ladnu 24.33 ~iia~n~un?~q~r~11~9uuriin iiinil~nuiaiu 16 $3 miuii~u dmCmrinirro~~~u 

iiuthuoimrldnaiqrzwaruAn~od d6rini~~onmiulnuiwdu 47.66 ;-J i&~~~i?uoinir 
d 44 
rua.awwnuAnno.r ~6mrinisronmiu~nuia& 46.33 ei? iP;U~#3uoinili~nJaiiiuw"%waru 

Annod i;bnmrronmiuTnum"$ 45.66 ii? iiazndun?uquiiud~aulriind ~6m5101110~ 

miulnaaiu 45.33 ii? miuiiTiU (&mirid$ I, 2) 
w 1  

aki 8 iiuauJaiw~sdiiiniiiiaz6mrin1rronmiu idoiinirwnaosnru 56 Tu 
d aa 

Jrin~ii liu;u.lhuoimriun.awwaru~nwod iiinii~nuiadu 37 ;--J ~$di3uoiniridnriqr::z 

wnuf4nwo.r iiiniilnuia~u 36 3 l$d#?uoiniridndaiiiuw"vwaruAnwod iiiniilnaadu 

29.33 ih iia:ndun3uquiiud~aulrlind iiinii~numdu 20.66 ii? niuiifiu d-~u6mrinir 







4 '4 %It * 

1.  MI Beta - carotene %~~~wGnouiwolwissardai 

2. dnlnmr Beta - carotene io~lulduo.mir~~bnsiz~ludaiarau9ioJ 

3. n~~d~n~sn mao~~ufi~~d~s~"~n~s~~o~~~u~~~~~~~~nau~~ar~~wbba~a*o %~?~ 

4. R?~~~~U<d~~L~~~l~w"pdp"biw" 





































886db81~ 17 (3, - methyltestosterone LbBL 

Fluoxyrnesterone ~~nlSbbda~b~~ld~ld2~9181 

w.a. 2543 l~?~~uniiYnyum~?~uoin~nisJ"u~i~~~W"~an~~~i~ 

b~89~198~ M1~~ %~9 beta - carotene a~nl5b<9~dal~89 


