


ideal bitt-~:<!ro~mic rnJteri;&l could ~ t:a.o,il) labri~:at~-d and 

prc,encJ ami 'houlu be biocnmpatihl~ and bi<lllc!gradablc. 
\mce. h)tlnl\}apatite i' th~: b~'ic oon~· mineral. it j, total!} 

bwcompaltble and nontm.tc ;md bccume' an tnte~ral pm 
ul the Jj, in~ bone ti,we. llu~c\c:r. the') nrhettc fom1 ol 

h} dm'<}:tpatite ha'- been 'he>\\ n w he 'hcmicall~ and 

cl) ,tuJiogmphkall) "mllar. but not idenucal. to ru~turall) 
uccurung I lAP. ' llk.";,c matcn.uJ, 'huuld hllh.' htgh fl<-,ro'll) 

1 the order ol hunJn:ch nl mknm~J "' alhm th.: development 
of hone "nhin and aero,., them . I he multifunctton:tl 
h)drtn.yapalltc prepared b' CJF1 j, mullipomlb anti ba\c 

hi~h Jcgrce t)l inrcrconnc~:lt\ II) The htgh Pf'fO~It~ of II \P 
permit' tllc bone ti,,uc );HI\\ inru the pore<. of the tmplam 

<m~:e tn'l!ncd 

\rtll1clul tooth enamel 
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Dental carte' represents the Ill'"' pre\ ~Jicnt chmmc 
di\Ca..C in buth t.:htldrcn ami adult,, Roughl) 97'~ of tooth 

enamel and 70', ol dentin compri-.c' of h~dmxyapatite. 
At the milia! -.rage of demal cane~ ha~teria cau-.e the 

dnma~c ut ename l whtch is .. carccl) b~:mg 'iell-repatred 

hy li\'mt• nr~ant,mo;. Therefore 1he rcmtnerall!auon ~'I 

enamel mineral .. O} u'in~ '}nthettc apatite jo; alway' 
,ugg,•,tcd in dent.tl re,earch. J'he naii\'C 'truuure ol 

cnumd i~ tlt<l cumple'\ to be remooded. The'~ nlhe,ized 

apatite ct) ,wJiite' often have different dlmen,ton,, 

mnrpholo£ie,, anJ 01 ienlatiml' frum the natuml nne ... 

"hid1 rc,ult in pnor aJhe,1on anc.l me~:hnnlcal -.lrenglh 

during the re,luratwn Addttion;~lly it has heen 

documented tn po.,,e,., anttbilctenal potential' and henl·e 

j, <J putt!ntwl ~.tndtdutc l1tr pu lp c;tpping and c:ntl) 
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Brine Fr ·ezing lmprov~ the Quality of 'Iiiger . hrin1p 
(Peneaus 11lOilOdon 

\hnmp' are mo,t .. ought arter ""'atooc.l pnxlud' due 
tu "' the1r unique La,te ami culinaQ prnperrie .. . The) 

de nrnf'<'..C quicl\1) uue tt' \amtu' l;~cllll"\ liL;e entym;ttk 

und mi~ruhic•lo~k:llacti\ itie, . 'l11e highe't 'hrimp qu;~lil) 

can he uht.un~d tn the 'hrimp pre;;erved tllllllcdiatcl) alter 

h,u, c'ring. Frccting j, one t•l the tx·'r method' tu retilltt 
\Cthlll) and nutntiunal quality of the lond. ln the proce,-.mg 
plant\, it j, lr~ttl!n c:ll.h.:r m blucL; hy gl<~fing wtth water 

and frtcling in ,an Uir-hl:hl Jtt:l'/l'f, pJUlc frCClCf llf 

mdi\idu:lll) lnl7en ( IQFJ Although lrcc1.mg j,ancltc.:ti\e 
methnd of pre,cr\ ing fcl<Xh litr lllnger dur .11 it•n. 'l'nlt 

111 qualil) uccur-. durin£ 'torage. The e\11!111 

' depend' un lli:UI) luCittl"\. induding the r.uc 
ul freaing tand thJwing. 'Image tempermurc. temperature 

tlu tuatic)n,, freete-tha\\ uhuw Juring 'tur.t!!C:, 

the lnua::n 'torage and upon tha\\ 1ng. Cr) llf:!COtc ffe(:ltn~ 
u httd ltL.c: hrinc lrc.:ting "ill be u'clul in n.-ducing the 

tree ol lhhef) 

pnK.Iu~" compared ro cun\'entitlnal au biJ'I I reeLing. 

U'e ol ~all brine lllf prC:,CI"\ ing lhhCI) prochr~l' are 

km'" n lr(llll ccnturie ... llu\\c\cr. lhl.' u~· ul ~tit brine fM 

rclrigcr.ant ha' not be-en wide!) 11dupteJ. It prumi-.c, a bright 
future 3, tht, cun he u<.cd to frcctc: li'hi.r} produl't" r.tptdl) 

mai111.1ining it' tc:\ture and 'l.'n'nl1 qualtt~. The freellnJ:! 
point ul '"~tc:r can be lu.,..en:tl pn.•drctahly wnh gi,en 'all 

cnnccntrnlion All optimum tcmpcr.ttun: uf ·!I <lC l'ttn he 
r~achctl "ith hrine ,t,lutiun al 2.\.J% (\\/\} ol ~alt 

cvncentratrun. "hich j, knn" n :1, cnt\'~tk potnt. All)' 

conccntruuun abo\ e <~r hchm \\ill rc~ult in higher 
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tcmpcnllure,. A cnmparall\c \IUU) \\a.\ c:onJucted at CIFT 
to in"'~'ti.gatc the effect ol rur l'!la't frec:ting and brine 

lreeting method' nn the qualit} c.:hant;e' nf Tiger "hrimp 
( Pt·n,•aul mmu)(/on). 

I rc,hl~ hanc,ted Tiger 'hrimp' <L c 16 ::t :!em. w= 

'iO ± '!! e.Jchl \\ere frotcn h) bfa,l frccnng 12 kg each) nl 

-'0 ( Fclr bnn~· tree tin~. 'hrimp' \~c:re pa'""-cl m cr the 
C.:Oil\C)Ur lx'h fur hrinc 'ulution trcauncnt prepared by 
mixing tmxl llrJd.: 'udllltn chlunde 121'';), 'ugar I~..Vc) 
and \\Uh:r (73.7 'll l an the hrinc lllt\illl' tanl.. Lpon fn:c11ng. 

the 'hrimp' \\Crt• froten '"'red rnaintaimng J tempc:r.uure 
of -IK ·c. 1-rcctmg time \\0'- 'ignafkuntl} lc'' fm hrine 
lr01en ... hrunp' f 35 mtn. 1 comp.m:d to air bla.-.t froten 

'hrimp' 15 hl Frcetiog ltl-., and th:t\\ing lo'' "<I' htghcr 
for atr hl;l\t llwcu 'hrimp 12.2-1 anJ !UW..t re,pecll\ cl) l 

..:umparcd 1u bnne frntcn 'ample" ci .K4 and 0 ~b~ 
re,pectiH~lyl. foml mcwphtl11.: and total P'Ychrotrophtc 

~:ount-. ol b1im: lm1cn .,hnmp' \\Cfc lo\\er tll.UI air hla't 

lro1cn 'hrimp' Brine frccltn!! al'n lu"cred total 
cnterobacteria..:cJC counh S.tlt ..:nntcnt I "'JCII of ~nne 
froten 'hnntp \\ il' higher (I 62' d t.umparetl t(l au bl,,,t 
lroLen '.1 nplc (O.JR%). Per\)'<tdc \alue \\.1' ob,cn~d 

higher lur brine lrotcn ''1mplc' '~hcrea, Ire\! tall) .1dd' 
und 'I BA \a lui! \\ lh highcr lor bl.1'1 fmtcn pra\\ n. The 
ri!,UJI, indicated that hrinc ln.:e11ng rcuuu!'> the frl!cti ng 

ume cnn'ldcrubh .tnd imprme' thc mu:mbial quaht) of 
'hnmp \~here 1' ... all content .md lip1d 11\Jdatiun "u' more 

cnmparcd to .tir hi.L't lr111\:n 'ample' Sen't'ril) . .. ampk' 
lro/Cil u'ing hr111c wa' mtcd bellcr The bnne fn:ctiug 

treau tent ha' IL-cl tn.Jt im.:rca'c an NnCI contcnt in the" hne 
mu'-\:lc Thi ... incrca~d 'all com~·m cuukl be re'JXllhtble 
lu1 the higher lipid n~idatwn and the lower lipid h) tiro I\ i' 

de\dnprncnt "\.tCI has becn repon~'ll tn <JCI a' pro-o\llhnt 
hy cnh.uKcmcnl ol the P"' n\idant~.;ltccl ol dtcl.ll;thlc inlll 
itlO'> \\idd} prc,CI11 in fi,h 111U'41e 'itm:c long ,hell-life 

time j, highl} c:"cnual fvr l ll1101Crt.tall.ltnt:. hrinc frce1ing 
methm.l tur fhhcr} product:.. the cmplo} mcnt ol clthcr 

pmtccth e treatml!nl" 'u..:h "' gi;Utng \'aeuum pack<~gmg. 
mclditied • tmo,ph~r~ p.~ .. J..agtng and natural antimiuant 
applicatHm ~an be u,eJ a' hurdle tel p~vem or to mhillll 

lip1d o\ld.tlion and to rctatn '~'ll,llf) and nutrillun.ll 

rropcr1ic ... 
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\ll!r.t\al Rc,ean:h C~nttc of C:ll1 

J?aecal lndicnto:r in \\'nter ample of avi Murnbni Local 
1arkets 

P:~e\.'al indil. to!'\ arc the micl'l1C\I'll3lli'>llh that ntlnually 
e'''t in th~ mte,ttnc ol \\arm hl\xlded animal' .tnd the 
pre,cnle of the'c rntcr\l\''l!ani'm' 111 Watl!r mdiuuc' th;JL 


