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A PURIFIED I>IET N l )  A YRACTIt'AI. PXEI) FOR 
THE PRAWN PENAEUS INDlCUS 

1. tho coll,cr, 01 Ik i.pd dZ"a,npmcn, \a Ycmcld pnwu ,.rm,op In in*., nu,i,,,,,n., nsC.,Ch 

md ik d.urlopmo8 ol  mmp,uodrd f d  for fudmng prawns havr g.8n.d vnr~jrrshlc Impri.ncc w ~ l h  
hc ah)ec(lve of rMlvlog 1 rehnwc punrid dlrl fol ulr in llUUlllli~1 s a ~ l l b  and 8 pm~llul f e d  lor 
b d o p  plw. . pvnld dlrl aod I pmcllal l r rd were luanul.*d b8rd on Uic Ivr<l.hls mlormstlurl 
oo Ib uull8lloo.l rqulrcnvnU of prmnd prlwr* Whllr Ihc puurid dtrl war mlJI up ol r a  ~lhumen, 
m,xd urbohydae. md lhru "$1. aum8n aul mnmla. lhr prxclcal fed ~~n.zaal lkslly au~~ l~h l r  
"r rmvn#lr. paw w . 6 ~ .  nuotca shnm~ hsh -1. gruvodovt cat< m d  lapctu 1111. 1.1 a d  ~ l r  kcd 
m e  id to Ihr jwruslu ol the prawn P ~ w r v r  rndrv. 10, 100 day. an Ulc Ihh,mmcy r ~ p i ~ m c n ~  aod 
I ~ O  =UIU W C ~  mmpnd ulm that 01. cclarcouoorl pwu ~ e d ,  prlcrlr.~ 1.d pudui.d 
ligolriaotly fP r Om) thr hc&n lo-r co Icnoh (722 mm) ad Iswe vrlghc (do" g). tollirwrd b) 
hc clam m a l  (657 rnm lo length m d  4 42 1 an llVr wc~ght) and the pvrlfid dlrl ( I 4  l mm In lroplh 
qcd 183 8 ~m llvc uclght) Ihr id --mm r.ilo oM.>orJ by Ihr pnnlol fad war thr luurml (1 87 
roll-d by dam mu, (2DP) and thr p n l d  drl (2 37) lhlulh Ihr dllfwc- wcrr .(<>I SUUIIISII~ 
sg"t(iuot (P > 005) The lhc~hdlsca of wng the purtlrd dirt a Ihr sladaid rrlcrc~>o dlrr l~ l r  
nvmllooal rlulln 10 6x8 rrym Ur pnchul lccd lor Ulr ryllun ol prrurld ~,nwna ~n ~h n u n c q  
nod pw.J"t Po61 Irr dauucd 

Wrm the rdvcnt of alentif ic pnwn  famung 

d over the world, nutril~onnl mearch and tllc 

drvelopmcnl o f  mmpoundcd feeds received 

moridrnblr impmncc  Generally, pur i f~rd 

dm fomvlatcd ustng punficd i~tgndients, are 
aud for dc lcmning the nvtnt~onal 

mUiIcnuNs of anddate SD~CLZS. Howevrr. 

tbr =me s p a s  Tbcsc dsfferenas a n  
*buled nuttlly due to t b  vanauons m t b  

i W d v n t r  uacd for lormulsl~ng the m a r c h  

' h l  Add- Clnhl InUN* o l  Bncbbnkr 
- b ~ .  141 Mmhb R a d  m. M l d u  
moo8 bin 

d m  Eve~tthuugh !here arc rhlulard rcfercnu 

dlca ( b m r a w a  ci a/.. IY77) ava!lablc it, 

Ilteratux, very ul l rn  thac dmelr could IrN be 

formulaled ~n tutal In a Uvrn re@un soar 
of t h  dnrt compancnlr lllay no1 be avatlablc 

~n ~ h s i  pantalar x g ~ u n  n , ~  sltuatnon 

ncce.ltalc\ Ilr drvclopment of s pun f~ rd  dm,  

formulated ulng the 1kx:ully ~ua~ lab l r  

~ngred~cnls and ru~ob l c  fur I h t  s p c ~ c s  llul arc 
cultured in  t h l  regrun Recriltly, tnvnlushlc 

data b d  been ohtalMd ( A h m d  All, 1988) 

on t h  evaluation of d i l f e r r~~ l  punfled protctrs 

and clrbahydraler and on the mineral 
mquhmcnu i n  the dbet of t k  pnwn Pcnneur 
rndrcvr Uttl<ztng lhi, tnfomrstiuo and also lhc 

o t k r  avatlablr dab a l ldrdard purxbrd dlcl 

has been cvolvcd whch can bc wed ar a 
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3 
Purtfird dur : Ibe punfjcd die. deslgns~: 

s*rch lo du '"' '' '1 'PDP. was tormulaled usxng egg a l b u d  
Cod 1,"- a,, 

Cholawol (BDH) r\ pmlein source, a m~xture of  s u b  

ol-.rmor HCI (BDH), mltosc (LOBA) and nlaxh (BDH) i 
Vlbmln mrtura. tm equal pmpoltloq as urbahydrale soum 
Mim81 mnturc.. 5 l u  c d  liver otl (Seven Seas) as the source j 
c~l lu iar  6 17 Itptd. me dset abo mnlsined vlbmim, miocd 
Sodbum .1y,n.s 
rrvl fr  pmllin 

'" cellulns~ and athcr add~txves, lhe cornpasid 
znv uf whch n shown tn Tablc I .  Sodium a I d ~  

.V,*w. mLsu,r W.," a l u u .  Wl""," -br .'I* 
was used a, lhc binder 7bc dm bad 28.N 

l.Q Chdlor chlo.ldr o cy,omob.~.ml.. o m g .  of c ~ d e  pmlein. 40% ca*ohyd=Ie. 6% 
rohc .=LI owe  ~ ~ r n t ~ m ~ ~  .cad ows. P.mmthm~c and and 6 17% of  mllulo.sc wbch  wcre fovrd li 
(alaum -1,) omg. Pln-.mlaohlliolc .od 0011. be adequate tor P. dew. 
Pyr#b~ot" hydrahlonds OUl2e Rlboflivlo Omg. 

n& ~ h i n ~ d ~  oojs ' - " ' - . -- 
nepol, fish &I (commerc~al) 'gmundnul a$ 

rqulnmenls and also t k  m u l b  uf cvaluatian a d  U p m a  The ingredtent~ mmpostllon 4 
of d i f f t r e l  nahlrsl pmldn soun-rs (Ahamad adjuslcd such lbal the ferd was tnade up 
All. LYHH). a prac l lu l  feed was formulated and 65% ol  animal pmletn malerial and 35% 
l s l ed  for P. indrcus. 'TI2 prospects o f  urng 
l b s  pnctical f e d  for lhc cullure of pcnaend 
pnwn r  are dkassed 
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,w&r), manufadurcd by Glaro hbomtones 
,&dcd m t k  fwd Slnn the Iced had 

IWlule levels of uk lum snd phmphonm. 
were no1 added. However, copper and rvcre supplemented at the required level. 

~ o O  was wed boib as carbhydntc sou- 
bider. ? the pmrimate compasitlon 

& M Ingredtents is g~ven in Tabic Z 
tlr ennp~itson of t k  feed PF'P is shown in 

pbk 3. 
nm X C-~lm 01 LLr p a r N a l  feed PFP - lopradlroU I - m-n I..#* 110 
M.4.  hnmp f.Squlla1 14 0 

~b mu1 11n 
0 , m d o " l  olr 1, 0 

npoa U )  o 
nhm,o drm' 10 
mr .utph.b om 
?ir d~aidr a rn 

wrma m-won dl% 

udlm J M  
CNdr p-lo 2am 
U P  ,a m 
Crrtohydna (mugem fm umct) Y U )  

cnh nh J Ill 
16 D 

01avm 151  - 123 

Cormdfeed: lkhhmcs lo f tkc !mo 
~ a ~ w r s v a o d w t k m n h o l f c t d  
ud im -n ia .Lso Wvm in Tabk 2. 

PmpzraIion of dkl and feed : lo th cue 
epl.i6al die4 .U Ih dry iop3i"m wcm 
Pvcnd rnd ~d lhmugh MO maon sieve, 
"ied sd homogcrjsed witb cod livn ail 
'Lrmding ur tk famula. Tbc water solvhk 
W m  w m  -14 in water th 1.1 

roluhlr vlutnins an alcobol nnd wen  added to 
thc dna mxtun. Tbe binder sulium dpmlc 
was diswlved in wnlcr (40 ml for la) g dm) 
at 5U6U0C and lhc diet m i n m  was 8Ued lo 
the pslr a d  furtkr bamogcr!&d inlo n dough 
It was steamed for 10 mn, eRNdcd into p d c u  
of 3 mm dismrler and dried at 60.C for 12 
houn. In the c a x  of practial fwd, t k  
in@icnU werc powered inn plvcrizcr having 
0.5 mm ~icvc, mixed acmrdiw 10 (h f d .  
homopoucd and pmp~rrd into a dough with 
water. It m s  ~Wmcd, peiletiaed and dricd .a 
~n t k  ax of purificd did. 

F~cdtng operunem,, : Hatchery reared 
early juvcnila pf tk pmwn Pamew indicw. 
w~lh  8x1 aveng  lcngh of M.7 mm a d  an 
avcmgc lrve weight of 0.02A9 g, w r c  slocbd 
m 3 x Z amkr plaslic pals caUaining 200 1 
of 8 m i m n  of filtcrcd ( t b u g h  bolting dolb 
No M) sea mer .od u p  walcr. a r e  were 
tcn rmmla in c r h  pool and there were lb.ce 
repliutcs for u c h  vutmenl. The water in th 
pook was c~mpletcly n p b a d  o m  m five 
days ~ n d  .enlion w.a provided with !he k l p  
of an air mmpwsor. lk rnlinily of tbr walcr 
was minuined behueen 21.2 lo 25.9%. oxypn 
vtricd fmrn 3.81 lo 4.21 rnl / I. while pH md 
lempcmlluc ranged between 8.1 to 8.29 sod 
28.4'C 0 30.TC mpcc t~~e ly .  

lk pmwru wen fed 81 ZG% of lbrir 
body wci* in lwo divided doKa in Ih 
and evcniog. 7h duration of tk fctdiog 
cxpnimeol vls 100 day .  

BiochnnL~l clmlysu : lk ii.@ims. 
d i m  and Ih aul& ,her tk f c c d i  
expcrimnt wen  a o l l y d  lor p m b t e  
compwiuon. Rou;io was & m u d  by 
Kjeldshl metbod a d  lipid by Bligb ad Dyw 
mLW.  Moatun, wb md Mdc fibre were 
cstimalcd by ru&d AOAC mtbods. WWe 
o ldum wla determid hy titrLnlric mtbod 
wing potasmum pemngs lv l  pbopphom ww 



estimated speclropholometrically using from 15 lo 80% whenas the protcin 
mal~bdovandale naeed.  of lbc ~ r u e n l  purified die1 was only ZR. . . . -7 

Sro,rrrrcol : ne dall ob ln,ne in HowcVer. tbc growth ohtainrd by the 4 
the fecd~ng experiment wem subjected to PDP in compm wr'' \vifb 

smiyss of va.anu followrng Snedemr sod gm"h of Iaponicvr mergulenru ' 
Cochran (1973). mo& oblltncd by the o l h r  pun t i ed2  

Om the other bnd. the FCR a d  survival % 
RPSULTS AMI DIXUSSION by PDP wem superior lo lmsc o h 8 ~ 4  

l l ~ e  purified diet PDP xsultcd m the 'Ihr dlem. 

b g k s t  survival of '9% (Tablc 4) of P mdcw Thc p n n l a l  feed PFP p m d ~  [ 
at thr en l  oC L O O  dnys Tbt bclvtragt incnrse hi@I inc- in length (72. 2 mm) d p  

~ ~ s r a  4 nude o/ lh. ! E ~ & N ~  apm-0 mdmdmdd -8h d m  PDP, l e d  PFP ad +h d m  d a d  m P d 
for loo day, 

PlltXuLn 
PDP rW bahdamm 

Mti.1 .mn- ISsllb (w) 
Mt0.1 mvcnp lire .,a@, (d 
Fllul .-gc low67 (mm) 
PmmI .mng 12- vcllhl  (I) 
I....... to *ngh (mm) 
1n-s. lo 1,- Waght (p) 
F d  mm".ruoo n b o  

Suwinl% 
B d j  -rrm of .",lrb .I*, rDnpr~nprBm 0ll&"l 
-8-, 

c ~ a  p=,o (a on ~ Y U )  

llpid 
C.rbh,d..lc .. 
Ash 

- 
10d 

o c n  
811. 
445 
a+ 
4d 
10): 

na, 

Nolc Vdus  ul(h dlITcnnf s u p m s n p l  diffu uprliontly l m o o l  kmxlva lnc- lo Irqh a d  18- II 

.1pr,aat .I 5% (p < 005). kd mavrnaa mum mi sgmlc.dy d0flcrr.l (p . OM) 
in length of the pmwm fed lhu diel w 
54.7 mm and Ik avengc inc- in wc8ghl 
was 3.83 g. Tk fwd  maversion ntio (FCR) 
of Ibc diel wrr 237. Sevcnl purified die6 
wcx fomuhted uring -in for diffcmnt 
spcncs of pnwm (K.nauw. el oL, 1970, 
lP81: AOUACOP. 1978: Ahmad Ali. 1982 
b). In Ihu diem the pmccin confen1 varied 

wet@ (469 g) foUowed by tbe eoolml i 
f r a h c b m m l ( 6 3 7 m m m k q g t h l a d ~  
m lzvc wctgbl) wbcb w m  slpufiuntly 
(p<O05) lhan tbaPexmnkdby  tbc pd 
d,el lk rurvnal of tbc anunsls wu 61: 
m t h  asc of PFP ad only 53% m thDC 
0f ~ I t b O l  feed Tk gnnvlb N N 6  



&da~r for ordl c L  three feeds. With rune. 
m a  q n l d  out wb PFP 

sk, lap positim a d  !ix PDP t n t i q  
w~r p l ~ m  ./hilt Ibc m m l  nonming 

e u  M e n  " md PDP. 

"1 

g 1. (La. our0 (.) wa*L Id (b) *oDh or 
p.*rdliapaaDldwm,r).p.Np.~I 
kdmp)Idbabd..-, 

Tbc ampn t ive ly  bm pva.?h ad high 
KX h lk ou a1 PDP ur erpedtd u it h 
I r)*hlk &L ialewr aull, d l b  
* I b c t r p m i h d ~ w m m ~  
IrlWwtnpntcd by many (Sictad. 1 4  
h h m ~  and Kum& 1'374. 1975 a, b; 
AbDd Ali 1982 b; Teahim a 4 1986) 
,% mi@ k dw 10 lk mo-platnbilig of 
b p r i S e d d i a . a s l b L v u . p r r p d a i c b  
Pi6sd mleri.h a d  ck&k Mvcdkks. 

tbc w of purified die@ h -nual t n  n:i' .,ln;lt 

smdm ar the cffm of p.nlcul8r nutnenl clruld 
bc cludy undcnlaod, W u l  the ~mcrfcmncr 
of cnnmou, faclon only l hmu~b  purified 
Leu. Tku arc p~ imnly  m n l  for sMylng 
the nuuilional yumments  a1 o d i d a l r  species. 
Howmr. Purified die8 o n  abo b usd b r  
p m i d  ftdtng plrposa by inmpmling 
appmpriale deal .nncuuf.auchn aquidcnnd, 
musvl mantle a d  sMmp cnna. T t c  high 
slwival multcd by t k  p-nl p u r i M  die1 
iodiavs Ilul lk din it lvtrilirmUy h l a m d .  
Taking thi. Imo rmum .ad .bo lk 
mmp.mtivc yowb p h m  01 PDP. i1 
m bc u m  ata.ur&d.nl pldfkd din fmstudyiog 
t k  ouhitraoll qviremcnt. of ptucid pn- 
la lbh rrgian. 

Clam mu ie mmeslionlly vlrd lor 
f ced ' i  p w m  in allure s y . k n r  In 1 k  p m n  
S N d y  rbe gmmb of pnMa vu bm a d  lk 
PCR ~s b i d  -red lo lk madia l  I d .  
Thc Wniv.i-  a& bv. ~ i & r  dt. w c r  
rcpor( sd inP . ind*u*kh6abdrmnml  
by Cnlvio (1'376) ud A b d  Mi (1982 a). 
wpsialiy it mukd in high morulily rad 
annihl irm Can(n~y lo tbac R m i i i  
hnnm cr nl. (1970) m p n d  m p k r  p w b  
lo P. JapniCU fed with lk m of 
.bar-&d clam ( T a p  phtllppnmwn). 
Simihr obselvntion wem ade by lbmm snd 
h r d  (1973) in the p m  Pa- ~amuu. 

H w u ,  &m m ~ t  by ihclf m y  rm k 
m m i d c d  M m(rkloal$ h h a r a d  lccd 
In prim. bides, it b relalively crpemive 
(6 10 9 m p  p r  Libgram of frab m a t  with 
806 maishlr.) a d  a uud lor human 
-*no. FU*. ~bc .v.i~lbili~y or e i m  
w r l  in dcqulc qmslity f a  feeding large 
d c  m l m  of p w m  h mt . u u d .  H my. 
Lmevc1, bc d u urpplLmrm h d  far 



prawr  wherever it is avaiiablc at competitive 
prin. 

me FCR obUincd (1.80) by the praFtlml 
feed PFP in the pnaenl rNdy s superior to 
the FCRs obuincd by cehsin mmpwnded fccQ 
trsted for P dcur by Raman el el. (1982) 
H w c r ,  ore of thc feed wmbbtiors  (fish 
mul. rice bran and up8ocl in the ntio 1.I:l) 
rcporled by rheae autbon p v c  a FCR of 1.69 
which was ~llgbtly bener thrn t h  value recorded 
by l k  feed PW. Tk FCR of PW s also 
supctior to the FCRs of some formulated kc& 
(wilh hog Ocrh waste) rcmrdcd by Mabpmmed 
s u l m  cr al. (1982) in P. dkur (3.01 - 4.96) 
and P mMdon (5.87 - 8.21). Cnlvin (l976), 
while studying the grow4 digestibility and 
FCR of rum dlcls formulrled with fuh meal 
and shrimp m l  rcponcd 2.72 as the lowest 
FCR m P. d c u  which s bgkr than tht 
value o b l p i d  by PFP for this prawn. 

Thc p e d o m m  of the p-nt feed PFP 
campam well with som of t k  feed\ 
formulaled for other penacid prawns lo cage 
culrurt experimcnls wilh P. monodon ID 

Philippina (SEAFDEC, 1981). Ihe FCR 
recorded by s practical feed was 4.8 lo a 
%mi-i~emivc NINR cxpc l i~ot  witbthc spm 
pmwo (SEAFDEC. 1983) a mmmcnY pnwn 
fwd with 45% pmtcin and m cqmimcnul 
fmd wilh 35% p l c i n  pmdrrcd FCRS of 3.4 
lo 4.6 1od 6.1 mptdvcly.  Certurlly. Ihe FCR 
(1.80) 8shown by PFP in P d ~ f m  is much 
lower than tk valuer prrseoted above. R n b a .  
in pad culture cxpcrimcnla with P. rnonodar 
in thc Philippias. Liu and M.ncebo (1983) 
used r commni.1 fomulr feed dcvclopd by 
the Praihnt  htnlcrpriscs Cotpontiim Tuvm 
sod obUined 8 FCR of 1.78. 'Ex FCR of PFP 
is pndiol ly compnble with tbcrc mulls. 

Fmrn the above discusrlors il u clear 
the pedomncc of the p-01 pai 
PFP is mmpreblc to thal of many 
su&d fomnh fecde and it is supe 
the perfomncc of some of the 
formulated feeds Momver. the mat 
of &e prrwn~ feed u found to be 
per blognm, bvcd an t k  existing rr 
of t k  ingndienu (pmwn xnste As. 
munir shrimp Rs. 31- kg; tsh m r l  Rs. 
U p ~ m  Rs. 31- kg) including the mat of 
and mimnl mimure (which is cqulval 
As 1 pcr kg of t k  feed). If we add As. 
l a w a d  the msl of prrpnnl~an. tbe toul 
of ik feed will k Rs. 61- kg With r 
conversion ratlo of 1.80, l k  cost of thc 
lo produce one kilogram of pnwnr is 
10.80 which un be comidcred 
cmmmiul. 7h pcrfomnce of the 
crpsled lo be much k a c r  in a 
cnvimnmrnt such ns a c u l m  pond 
la t k  rrsults shown m t k  
exprimnu.  

Tk feed tugredtents listed in thc fo 
of PFP a n  loully avarlable in comi 
large qmnlilics Reccntiy Wmd sod 
(1988) tstinutcd Ihc potedal avnthb 
pnwn bud  meal (22W Lnnum), hsb 
(1IW.K Vannum) squilla mcal (IMW 
gmuodnul akt (1.4 million V ~ M  
Upim (5.6 million Il-um) for m k i  
fwd in Indu, which is very emoung~ng 
iruo account Ihe gmd perfonname of t 
its low ms4 t k  d q l u t e  availbilily 

lhc lcceehniqua of pnpntion of m t  
p L u .  Ihe pnd io l  feed PFP 
nmmmcoded for t k  kgc scale cu 
plucid p m w  m geocnl and P. induw, 
pnieuhr. 
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