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ABSTRACT

Thc obj€tivc of rhis r€.6ch Rs io find out tnc besl r€np.raturc, rim€, od hlidlins nethcd for
btack tiAer.hrifrp l'spotradd wnh dD s,slcm Aneslbetinn8 mctlod w applied i! this twh b]
sdoor'n; lBduJldlin! ardle rileot5'C p.r hdr' AR(hdizing 6dde 'i !ands remPs'tlr" ( la
t 7. sd-l a "cJ oll tin.;r cnriel renn 6tu; I lo. l). ad 20 niD!!es) witt Ps}3sc temFcrxr or '7 "c
Tte rcstrrr show€d rhar dre suntral Et€ olblack 1'gd snrinp (PtuM non,TrnF^t'.J*6 afr€t d bv the

ecnhctizine temp€6tu8- but not by lh. lft$h of th. @ling Iinc d rh. diti€l tenPeFlue Thc

optsum rmpq?turc tbr 4esthctizi"s $d lenSll of time wd 15 t a'd l0 ninurB ar didel
r;sFFtur., 6F€rivel!. MceNhile, the oFrioum r€mFeFturc fo. tsPolraion sas 17 'C shich gave

ih€ hishest suftql of th€ black ngd sh'imP.
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INTRODUCTION

R@rlr the @nenq demld of fish
@m.dily, epeiaur lire sbtif,p, h$ bteme
mor€ &d Bo'€ ircr€sng. Tlis @s har.le.
ed dglLr toding @mp€tition in iot€mt'oozl
shrinp nsd<er. h is fddaned lh.l abe

@mp€rilid will olinue to irc'€s in
th€ oning y€6. To iNra* lhe *Fqt

Apprcp.iate tehnotogy releYel to the

dmed ad @trditioo of Indm€si. is F€d€J for
$ar plrpce. Unfortumtely e fd, ih. lechtul%y
sppli.d fq liw shrisp tra,sport ri@ still !s
wat6 6 ded'M that is l€* slq hi8! nsk, aid
l€s cfficidt (SuFmo dt a/., 199.1). R@ch fo.
sling thc slpropdate t@hnoloe/ is a lleGsiry.

Orc of th! *€ffidle n€thods us.d fo.
.xpo.tiq live shrimp is tle dry systm $'ith low
tdFBte h,ndlir& Tlis tst m wdls very
well if th€ optinun condirion is krcw!. The low
tempqeluF m b€ obrain€d by lowe.irS it
g€dully or diHlly (wibowo, 1993: SuPam er

al. 199,1: NitibEst@ 1996; lnd &riabudi €/ at,
1995). With low renpcr&n.e hedliiS, thc lire
shrinp is nade in aneslhctic mdilion bcfoF
Fcked ad rEsponsl Gdk4 1986).

6m9€titiand of shinp in iircmtiooal
mdka, raids edds hare bd, cedlctci.
O& of rhen is by chmging rhe nethod frcm
rr6h frffi (ded) 10 fFsh l-i!c. oie of the

import nt .asc fd nsilA lrcsh liv€ exlDning
methcd ofshrinp is thli thc prie @ r€ch
th'E Lr fd. tim6 B nuch s the d€d
fr@o (Strp@ €t dl, 1994) J.ps, Euopq
&d Andis c p.idtial ndters for this Hnd
of pr.ducls

PrinciFllr i! this stste the shrinP is
cdditioned in suc[ a *ay thar its nel2bolism aod

rc$iralid Etes @ low. wilh s.h @ditioo, the

sh;p hs hish sNiEl otside its liling habit t
(B€*,. 1984 B.sydic, 190). Frm tle Prcvids
r€${o!, importalt infodatih oo 1he criticat
t npdaturcs fd 

'Gtlelizing 
tiSd shriop ibr

d.y hedling wil! lcw lenper&rurc B oblaioed
Th€ oritical mstbetizing todPemtur€s wcrc 19.

17, 15, 14 s'd 12 "C, with laelh ofsesrhetizins
tid€ @si's frm 10 to 20 Didtes (wibo$o,
19931 S@kano ed wiboro. 1993; Pa*t$.
1993: Nitibsskara 1996).

TlF obj@tiE of this Fsrch w$ to l]nd
od ihe bcsl eeslh€tizing 16mP€nturc dd ti6.
ed qplble to k@p tl€ sunirsl ol pond lig€i
shdmp in non-watd nediun dudtre
t'sportltio using @nkolled @lin8 sysr€n
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Tansetulro tcdssaletrdutrc! lolind dr
rh., .ncdi,o$, of ilc obtain'd nrcthod 

'n
keping the suailal mtc ol tiSd shrinp lsrng

METHODOLOGY

Matunals &td EquiPmetlt

Mardiah u*{t io $ris .e€rch rcre Pr'd
h!€r sl,nops (P?d.'6 nD oda F'bt rd'e^
.riv. hdtrltr. ed nomt! *'th s (ue ot40 hads

*. lilocFms Packags us€d N<c ma& ol

imr"; matrisl. shelr-qTt, q'tn s$ du$ a\

{onN ne,i m Thc 
'quitm€nr 

used d'sled
oi de:vies for shnmr erchinB snd tmnsPonrns

a.{linariz,tion Md culturine mcslh'hurror
boa, adtd, sd tdsportrtid tes

Method and Pr&edurc

Thc.4€noqrs ed dduded rn this . .

lts€db- 
' 
c, sdy m the ed<l ol eFdu

sesrbelizns tmp.dtu6 ntd] o th< 'aor 
ol

craduld$rhcting limc sd iEnsPortairon rd
i'-ral on stomae tFi g"rc l)
rrarmos usca for $c stud! d the crld
ol sadul dcs(h€tzinB lenPeBtuGs @mfad
.m_dul s."lh€rds m'$o4 seslh€rmq
'rcnl@rurs trS, t?, sd lr) ^C) ldEh ol

.."ildi.n! ride of lO minures sftd tqo hdr
e6du.l em-etrdR losering. rm lemFmturc

;t !..!"4. ;r I? t -d ri-c lor wsPorbnd
ti or ts t'oua Thc h€'rmflE used Lor

.*rh.rird rine dp€nmmt ss€ g€duJl

eesrh.tzid hdhod Nstei?jns temP'Etut
r.-trlr 6l cxrmar IJ, desrhebzing bn€ lo'
rO, ri, -a )O minurg aitr F\o hour eEdual
lemodd!rc loqsins F(k'ce r@m temF€Erm

{ l? qC)- sd dm€ fd ilsPndim 16' ol L)

r."'^ As for rnc rmporotio ren, the resull\ ot

the€xrind6 l anl 2 Nerc us€d t-sr€'mdi\'
mmising of gedual sesthctizinc merhdr

sdhrtizing tmP.E$a ('he brs i€np'EtoE
resuxei God lb€ .xp.flndr l) *srheitng
timc lthc b€sl tine 6!hed tlm th€ dpenmal
2r D{rac dn ledPeEtuE I l? "c) n € ot

,;.lmtuid r€sr(18.21, md 2a h@d
The scslhetizins Prc'dur€ d!€d n 

'he

'h'*.xFnmats 
ws @ndu cd or follo$ rhe

shnnD;a Dhc.d in the se$haizna bo( Ann

rh- ih. tmDdture orrhe ser6 inside rhc bo\
wrs mduallv lower€d srh a dte ol 5 t/hdr

'"nr-t* aesi,"A l.mp€drure s* echcd 3nd

keDL ar a leffih of ume 5lr€d) *t uP berqc

M;', *$ du;t at 1? r us rro\id€n dd Pl'srl
inside the shell-rvlE <qrcfGn Paciiage T'ne

ane(h€rucd shrino (farnlcd) sas Put ssidc lhe

@ckec fill.d wilt cold e( dud 6 Felium

lt e p-act^aee qs rl's lut i6'de 3 Mm Hlh 2

rcmmrdrc ol l? 'C 4d tl4ponal dunng 3

ci"Jn p.nod of tme Ai'r ttusP'rurim.
untodrnA ana uo"ennE fre

1,, ola.rnr tlL" sl,flnrl'n\rd. ".t'" ""'t;
l"r*e r'",r'.-.< FnE ne Iro r 27 ra 27 i c

ob*rution \ras dd cled d lhe a<rnn!

ol $c shtidps du.ifl8 th€ Plrrdes ol
sncsrhctzin8. pela8'n8, unpaclinS. numLtr ol

$Mvcd and d*d shrimps ud linc requ'rcd Lor

rs\e] TedPeFturc rnndc thc nrcklee s3s

also obrrue! during t6nsPodaLim

Detemination oI lhe OPtinun

Anesthetizing Temperdture and Ti fie

fie dclemimtion of @srhctitoe LoP'Bt!@
rd lime ws dro. lasod 6 thc acliviry dd
ddlioi of ihe shdmps du.ing an€stherizins'

FackedA. unp.cbne snd r@\tdng 3s q'U 6
rhc hrshca$^i\51Erc

RESULTS AND DISCUSSION

Efk ct of Ane s the t i zinz Te np eralu re

R.$ls ol $e ttpenmml 'n lhc cftd of

".*h.r,rn! temFEture indLsbi thrr thc

rrcsrhctm at 19 "C dd l? "C td l0 m'nutc\

sa\c rclati;h m drn€llre TIE ondLlon of
;h".h"-".nq mesficlzinssr'llshoved no€
wiselns. t[e Fdc pha* b:d ry'F ,]YFh.

-' "r'll'os€d $d not eayed sl

lave sm€ dt8lculdes in th€ Packa€Lr€ PlMs
;*,d.. fte shnmF weE 9 l sl'\e snd mo\ine

.lunnp lffedlri@ Lt 6 appEhod€d $at$'
+nJu se sill h3d hrEn nclob'lrsm rak

"hr; 'n bm {ould ail{r rheir {nl\:l r:1c

aRaffie lvt0). while! th€ menhdzine d tt
". , I0 dtru;6 Bulled h tne 6ndLd rhar

$e shrimos see ml mowg, slsdv 6lloPs'd
ud lhe o3to( pl$k had ben throueh (at lt8
"c), rd shosig m Gs?oGc Thi! cdd'Lon

dad€ rhc D.cteP'ne Prl)6s 6icr ad lhe

shnmpswsalrcaily n the ondihon ol Io* Ic\el
.r neEtblrm lde (Bda, 1986)

Th€ ddiiid of rhe shdnP ddnng

unBCL,nE sn.r 19 'c trd l7 "C mnhdizing

'l;^*hrNd\ showed mdiffdce Tbe [.ir'on
of Ge shdd6 h2d ch.i€ed, showins no\cmcir
sd wigel'n€ vJho Pd rdrde waler tor 0 !o 5

-'"ut.. for r@rcnnc, onl' a LeR $a dtr-u)
r'e6rous and aclilelv 5w. $4riLc dE orh6
*;. sill @lleos€d At ihe 10" lo 15- minLr's

mcl ot tb€ shrimns b.ean ro b< vigorour' tdire'
.'ffiv.- 6td;Prle ln 8ftEl !h' s$nmps

qre m nmal @ndinon 8ft6 ]n rnd6
A6lh€rzin! 1l l5 t retrlred in e'h ondiLjon

whcre dun; u'pa.[ns rhe shrimP< \re $ill
dlm. @ siED of pocrnon 

'h3ngrne 
s'd si8Cline

un'"' "d i;edc vJL6, mdt of 
'ne 

+n Ps wft
dndli r@'c..n and acriv€lr moled ar thc l'
rn.t t'i m'nu'cs. AL rhc loo mrnutcs. nro{ oi rh.
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strimF \1d. tiaGdi a€1i8, Bamsilq lnd
as'|.. ln 8crcBl thc Nmal mnditid srs
rdhcd a! lh.25h lo lo' minul€t
!( 15t r.shcd i.lh€ hiShcs $Niul6t6. i.e..
95.0 e! dt 15 t. 88J 9i at 17'C. snd 86.7 % al

ElJi d oI Anes t he ti z i ns Ti m e

RNlts olth€ cxp.rindl indicatcd th.l
rhe rifr. .t cniel acsthctizina lcmpc6rurc tbr
lO- li- and 20 mi.rtd rclatiwlr, Aave no

difti:md in thc activirid ,nd cddirioN ol lhc
shnmF atid s{hcliz€d. Th€ {nmF h3d

alhps.d- 82\c m wi88line and rcspds. The
paric ttas eunsl at ttc @gc f.m l5? lo
t5.9 "C eirier l-d 10, 15, 6 20 ftinut6 ol dmc
ns.d al .nri@l &cnh.lizi.e tcmtEdturc. For th€
$ni\ol nl€ dudne 15 hd. lMspotutiot ltr€
wrc .le N sisniiqnt ditfo'.lc. i..., 95 (P/'.

93.-1oo- dd 90.0oo fd tO, 15- md 20 minutes ol
&esrhetinA !ime. rcpcli\cly.

Tt€ dil}e.fu Ms ely sn in fie
spe.d of r€vrN Wna pu1 inside rul€r lor
reo\dins. mos! oa the shrinps tr€Li wnh l0
ninur. aFstherizin8 rime at ditidl t nfEEture
w@ dir€ilv Isrq.d snd sdiwly Mn at the

2d and 3d ninut6. li gcrcEl, lh€ sh,imps b€g{
ro b€dn. @ruI aRq 30 ftinutd of l@*.ins
plrJl*. Fd the li nitul6 sthctizing linc,
2lflnd 50 90 of !c shnn6 dnqrrv bem.
seods and ad'\.ly Mm !! llE te mrnutc
aftd !6vsins pllj(s. in e€redl. most of lhe
sbrimpr hsd alrcty ben ti8o@ teFnsik
aid ic'i\elw d,m 'r rh.106i6lt5'nrnur6 aftd
@\qina pl1]6s Only a fd of rlE sl'tinPs
*nh 2o-ninulc sn sthctizi@ ti6e b€{€ stablc
,id mm,l ,nd noycd acri"r€lv !t rnc 5d sd ?d
mirurcs an{ .@v.ry. Ar ri. 3j! {d 40d
mirures mct of rh. sltrinps b€.fte vi8orcus,
actire. FsFq6ile- ard aotiv€ly s\m-

h w6 obvious frcm lhc dPdinfl(
suhs thd th€ laster th. ffislh€tizine prcss,
rhe s(]@r th€ shrinF b€ue l@s€d ed the

l6s lhe cdel g6 rcquired- Cd€qredly. it
ws ldnd riat the lo-nillte a6th€1izitrg timc
w* rhc bcsi d opdnln. Funh€morc, ihe
pacllee tmp.nturc q6 rclatiY€ly sLblc ed
atie 10 rErain s dwing the l5-hour
tllsF.rtatid! i.e.. dgine fon 16.7 qC to 17.3

Fo. rh. suRiwl nle cxFrimnl lltr 15

hd6 srwac,

Transportoion Test

Resk ol lhe ltusrbdllim lcsl on rnc

lond blact liacr shrimp $as tduid $ be

erisryine. Thc gBdual stherizinS al 15 t lor
l0 ninutes and p&ta8! @m rdFature of 17

'C 6ine shclf-typ€ p€taehg Rs epablo ol
naUns thc shrjnps stMs euah durine rh.
rlmpoflaiq with $Nisl Er.s up ro 9l .7 9. lbr
18 hd6. a4.4 9/' fo. 20 ldts. a!4 12.9 o,/o tit 21

hd6. T]le rdlls sncd lo be hiahly
pmsp€ri!. .esiderins fiar rh. Fevids r.eeh
co.dudcd (wibow. l99l: seka.to sd
wibowo l99l; Pnsiyo l99l) Esulted in a

$frilal Bte of d y 60 % for l9-hour
trspo<bta The dnd sdh.rizina nclhod
us.d in lhe r.geh .dducte! by Wibowo sd
sctiabudi (1995) at 18 t lq 15 n,inur6.
indi@t€d ihar arqnd i5"o of th€ black ii8.r
shrimF dld $rive t_q t6 hdr., and 40 e o lbr

The Esa.h rdllr als indic?tn rhrr
rh€ oh$i,zc jn l.mpe.aturc ol th€ paclages so.ed
itr @ld rm6 *ith @lrclLd tenF aturc at 17 t
Fs v.rv mall. 'ltis ddition nlde th€ shrinrPs

rcmain €€1n, slightly novc. with ls &livihcs of
metabolisn &d cpidti@ s that the $dival
6 dp.d€d io b. fti8n (B€ka 1986).

cesideEbl.r ct6a. i! r€npqdue is suo.d 10

havc bsd cffe! m the $Filtl of shnmps tlish
t€dPq-aturc woid de skinPs !o l€ver
sffi aJd hs!€ hieh aclitty. Tne bisher the
acriviri6 &c, eith€. phlsi@lly q oetaboliqliy.
lhe hiehd th€ oxy8sl sup?ly n cded. si@ the
spply of orfld in rh. rdcr,sc u,irh drr
mediufr ss linitcd, ih! shridps will $fler f'om
lack ol os€m which in nh dscd mo.t lily
(s€riabldi .t a,r., 1995).
lf rhe reqEat!rc tuid€ th. p<c*aAc lnld b€

\cpt stauc, tla the srivd of thc sh.imps
iBide &. dry Dediun *dld ale inc'€4. Vlith
t!€ slalle rmpdaiure, th. PhFisl s well s
octabolic .diviti6 of rhc sbiinF Nde low, s
lhar tbe GTgd mDpriotr ws 3le low
(Bc*4 1985).

It w6 s fron the sult of thc
cxpninat thal snq 24 hd6, the P&fage mm
renpc.an'rc w4 r.l.liveiy stable ad @!ld be
rcllin !s $ dudng the t sto.fatioq i.e.. tept at
apprcxidat+ re8p of lenF.durc ftom 16.8 !o
\7.3 "C (F,e!rc 2).

CONCLUSSION

Aftsiherizins sith lN t€ope6turc
ondu.led endually (5 ec/hour) aglcled ihc
$ni\alratcof Fnd liAe. sh.imps in dry ncdiun
of tmsponation. Tle best or oPtidun
renrperal!.€ R?s l5 oc

Anestherizing iine pith low renFaturc
sEdully @nduct€d (5 t/hor) Eladlely had no

cliecl 6 the $nn€l Ele of th€ pond liSer
sh.inps i! dry mediun ot rrusporlarion- Bur
4€sthelizins time ai crili@l tenpedturc
Fsuhilg in thc best oditioo ol the skimPs ior
ltdspol1alion was l0 mhules !t diriol
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Aclh€liidA ldlnique Njlh

criiullow@s oltcmF€oF (t rnr@r) uP ro

i..r"o. * '"-po,t* ot 17 "c @ltcd h
$n,;lo16 ofgl ?"" for 18 hd6 8a4'; td
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SI{RIMP

ANESTH. TEMP.
(15, 17, le "c)i------

TREATMENT:

' Pac*aqe Room Ternp. of 17oC

- Transporta{ion Period 15 h

- l,lortality Test (%)

Serni otomatic Temp- Contol

FIJZZY cont'ol

x
19,5.

19.i
18,5

181

SestTemo. and Tirne

Besl anesthelizinq and oackaqina

Figure 1. Research procedure for finding the best value
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(15, 17, 19 "C)
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TEST (18, 21, 24 h)

Besl Test Resu t

TRANSPORTATION

TEST (18,24 h)

Figure 2. Pattem ofchange in room temperaturc during the transportation test
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