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~nMturikfivnmlillj~'1u"""',~Ik"rriMlII ~'~nllrogat:r'LlI~h~i$l 
e_d&ly~by~.~PI.pplePI) free·a7l!mino NIfmgm'mBeverega 

l••~Wql~~!'IM~,~t._' IIl1MttiUlJif 
~~.\~r:.•~p;'.MlI~'t' 

~ 

l"tli$.$l!Jl1t~~.~h~~Cl oLbrotmliafn from ~~in 11l&.~1$ of ~J1;\l8l«y 

;RiIfa~1a .t1hll~ ~tf~ Uli!ldltl~~lUIos(O !nc~fJ~ tea - .4~ln!lIl~· 
IFAA)~tb!;~~.~~¢.·~rr4~n.~~e~·M(;iI (f:1, 1;:2,1:S, 1:4 .aoo1~ 
.;~~\1I~~c:~~,.~;a~i12~m;;f~~ otl!'l:lal'!ll'aliOnJIiMIl' ana l'\;d~~ 
.~ ...~(ii<. 1I~ uf FM • .J8±9:.fiI+~1at~$ lliqill, !JIlt. _r~~(151!;~.~ 
~"'i.ts±5,"o:~ml~ th~~ l!ydi~~.On~PAqEgeil·!I'tfI.~11'~ 'batlcls. t3OJ.Y ld)a)fJSQ)' 

1'I)ijrtl~m:~~d~reas~I'1 F(iyf ~ fllf 00\'$. ~tQ·lhIIl.of h¥drolysall 'iIII.~prepamd, 1M )Ie/tow 

q;;b' tit} ~f.~~."~I'luilililarl(n:l!l'1lJSl)Ille~~Th!!t~wjtJlh~ !Il!lOUJJtCf. i\W ~~ aIW 
lliIld.l!IgtJ« ~nr ct. FMi.·~ ll,l\ir dfll1kll _~by~TY~'$$ crt: I, g,..polnt ~nic sollie. 

~~H1rIOf~tOf2~;m,~~~~~~~pf~SI__Io·J~~Iy" 
frirl~~~~9f~~t.~l~,.~i.atKf~~(1l0>ij.Q6I. 
~..:,!!IMa~.·~~!illli~~G 

\l""~.1 
n~n1r1~wml\1l'f.lnd;J1i!;~flllrnill\umj.~I.~m$i4li. 1 iAfI~ru fm;rt • 

~ami!iQ ~ IFAN}iWl1e~:1i1IUI;:ft auW~.lllfl"I.\~'ii!/.~J'lif~II:\'I"~f1i1'lU 
l;1,I;l, •. 113. T:4. 1m: 1:~ .imI~' 51) ·1J.l1I'l\'J';~1I wm2,4,~' ~12~~~ vrui, ull!!iim!Mwrot 
~ri'\~~n«U~~!\'I.~~~H$OY ~~IJhlt.l~FAN{~ ,.il$/ 

~ai~~' ~~~r.Mm34'a9tti:9~4-;niJt.2l'd:2ea$ !'f9'l liR, 158,G1,Wtij&-2M1~M) 
~1r'l~KU,~~i~\v~~u~~~~~e ..mm.~..I~~~ 
·:$1~'l~lt~M.~~~" m~~M'• .t~~1KW~;r.nu 4 
• '...~,..'~~'...£.'4'.""':'•. " . .10:...'.'.;.' ............c·.i. j~\itt .."'.... ' ..·~'l!rtl\t_I'MW~u1Md'liHh."'.'-'rw.
. .. .\..;1 "'b~f'tk<~l_ ... {l1. 'IIllil'O ~l!IN:I!r!1I~~~, ,liIl .~IIJ" 'l!,t~.. ~n.. _ ... 
~1iru"~~ M:ll'h\~WIfI FNiJ ..,~~. lI'1f\MmM~~__~_1in'l!t~ 
·iII:JlUIlIIII~!Jl/.t.'ll9'pOln! ~~•.~ ~~I,I41.~t~~t.~~~~~a; 
_33 ·WUii:.mJ~t!iri~.'m~~~~!l{l .. ~ ·nh,._\lfi!m~ lUI:: 

"~~.wt~n~~~..~t...... . ..' .lP>Q;!l5l.'. ..... . . 1WI!m 
..~;lWm~t\lfiift'A~_ 
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tUJ1l$tud:",,,,,,.tT~'''mtti'il.&llt;&4.fltrmlNfreie tt....rrunonilrogen'l"~...aN 
Th$Bfedi.zon FIee.a.'!BI'ilioo Nilr'o9.en ftom.~·tWQmI~$ byPin~. Bro".mn ffla8ieM;lrage. .. 

L411wM ~hff	.hrm1' 'tJqmM~UI'Il m«'ftIl1l2-.vl1tNi; ,, __ t1ll.l1'iJ' 
O.p..t\ ~ft'lthloo. T.1.N~~. p,','nQlQrnllri,fit 

Abslraet 

ThiS .studY ~amined.h~. im~t.cOf brp.ln fro.m pineappl9, Pattawia culUvar tn!he hydrolYSis. of 

;~n, ~ia~~~~ 1 Vl!J.Iiety. Th;'soy tIy(froIySatG was.·used;.tp ptOd~ plnsaJ:lpie juiCe 10 tnCf$!llle .. ~e. - a 
amino. nltrog$ll{F~rcoiite~t.lh~ fJYQ:ro!y.sls<if ft~ ratios ofQroundsoybeanID pineapple JUJice. (1: 1. 1:2. 1:3. 

." ". .'. 	 ,". , 

1:4atld :1:6) 'Yfflrepenhrmed iilt5Q ~C (or 2, .4,6 and 12hours.lncmaafug bramelain CQooent('ia~on lever and 

hydrolys~~time.e~~~dhlg~eramoUnls.of FAN. (346.96d:9.24-11:S1.~,5:5 mgll" bliJt lower proJeiJ'f oontents 
(1~8'J)f#:7.68'- 262,;1 Btii,40 j1g/mf} 111100 wy.nydrolysat&>, On SoS-PAGEgel,the prolirin sul:1I1mtbooQsofsoy 

hy(lf!)t~J~(~!,rl ri,qa)~d,~~e¢. f(lurt~mv4as.for ~~tageus~ IJW 3~ hydi'oIy$$ 'Nfiloreprepared. 

11'l9~QJflColor <lit"") 'CMIm t:leVerages;wer-esl!t1i1artp plaeap~~,juli;;e. l'~e ~vet.ag~.w!thhJgher 8l'11o.tlnU:if S6y 

h)id~I~~h~d blg~~r~\~rlft:ifF:N,iJ.'TijefuUrciri"k$~r'!;<evaiI:lSl~(t'~rorgBno1eptjear\~ysis£ln8 9-Poiflf 
f$dor)~eSCale; Th~DeVet«gese:ontainin9SOY hydr~lysa~ Qt2s~nd 33'%gcll1ic~at ttI~ 'EW~lpf·Hkf;l ~119httf'to 
·nK~rnadenitev fo.r,t~ QUIlI,ly ilttrifll,ites' cit oSpp~rance, .tolor, odor. Uavar, Visoosityand overall preference

" . { . ',.... 	 . 

{p>(W5). 

~s:Pi!lfl'BP~, ~n, titQmelaln.. hydrOlysate: 


uwletle 

~{lir1:i~'t1Jril\.~~~tlPft~~:(g"lIlil1Wltm1MlllMiMm~\i(i''I!ml'lfi t . ~\t~\i~Um'iU. 

·'tr~ &~aminol'lil1C)gen.FAN) "'U",1e~~d"l~rl't~ tM11fif1~i;tR~a'LL~~~::dl!l"R'Ili",.n.!::f~Il"lijf;l~ .. 
1:t; 1:2., 1:..9. 1:~ t.(~1;5 lil!l~flN1Ujil~G ~fl1lom..fw It')u 2,4,6 ",.:;12 f'tW-3 'm,I-i"l Lif'lltimlii:/'lm 
wrihfit.lu.1itt~;:~9tf1\Un1'·du~ rJfl rd ~"J"I')nn'1Mtrlt~d1t~~($OY .hYt!rotysate) i1tliUl)~ fAN L~14 II.Il 
lfmiwttl"'iitIft1~~II'I~ .tjltmlJ1!'1f::Wi~ 346.96:t9.24-118'b2'6±29B,55 mglllJ.ft:·158.00±7~'66- 252,18±5.40 ~(ml 
llf1UM'U uifl'<'I\i~h11;tut~bstll1'~\i1l\"!I.atY':L",ft~~W~11~W! ~OSJlAGE 'n1J11 '1I11,f1mltldNW1,. 3(}'Gl IIDa 

\~lIi)f,,""~~~~~~~jJ~lI'l~ .. n~nh~~1ft't1~{ijmlf};1\,J1i·ul'l~uJ..'mJ::t,"1U~4 .~~ 
m.)"l~i4~P~rit't'~"~(I)~j ~!#fj,mu4,Siru£;II~~'\flfilJ1stftt'ta~1!~tt'1\~~tNlh$imtW''J+ 
~1~P,J~1~)ii~'UM~&1~~'h,~~~~~'f .fANJ~!~tIf~Ul\'hnmr~tq~1~wt\;1\~,»sr"A~m1t~ 
l'r'..I,U.I.lAfl.'l'~fl'IJ\WU,Q,p(lint ~nlc.scal!i! "I1iJ11, 1ilIft1';;'~lI\1MfI~t;it\fl~1!tyt~~~Ml,*:;fl>nitilti~i\'W~tlfi;; 2S 

Il~ ~:3' 'lirftj,,~u."Un1nJ~!U.l3twl'Y\1l'l~'l.b=ell~~JUritt\.lb.irluru;,jf1;nili nJ14 ·tMl'1;t ~7'lJJ.;rn1tlfl!l! ~~. 
""nWli!uiMU'l~tltJ.lllf;~;etll_~D~:utl'l1(nft'l" {p>O;OS) 

14'1f"(.;fuu~;~ ~'lmiWBftu1iiL8U 'lm~t'La\fI" . . . '., ff'ilJ"l 
. . . , 

ft,lwJlIl:t~~~0/.!20StJ.s ;0:..)..~~~) ~.'~I'lu.'IJII;. BrtJmeIiaceae {DeIlSK;i{e el ai.. 200iJ)·~ilu 

'L\(~~JJ;,...~tI$'I:Itu~i.i~fI .,ru~'l!tt (bromtl1alnr i~\b,"flU\~~iU:!1*,.tI$II;utu~l'.It' (cystaine protease) wutu 

t~u,Gfl.~ii~ fi1lf1.l.· ~ Li.ti~tu lfIfJf(u'Lut'}Uiil~tatg:f,\l1~.ft (1nlfoU{Ufl:til~ 25471 fl1U1m,h\ti\fli1t'ttl'lll1u 

'Il.rn.1.t.111fl.~)l'b1fi'~'~Il~!n l'lf" 'Lf~ftlPlut~h'4',dflt(lt 1.f1i'l'lflilsri'la tiRi,,!tJt~'bJt~'l\~'I'Vl ll,fI::tfRI.m1~i'ln 
~~nti1~'f~lfI::tJ't'f1Jiki~~t. l'fl'Uliu tllrn1lTWil1"iilln~1iIi'iGI'I"l"lu41~"'1~ufilU~dm1flfl::ilt\t~ tn. ·,,,td~ 

I 	 .~1I~1klr~'Wlti~\I1;tIIi1~~~~1""~~~!lf~1Jll'" 2r.I2'~11· ",.ifII:Il~~;ii'itl"'S2000. 
f Agri.~tT~C~ Rt\Ii~ 1~~fll«\jfulJam&"p U"MlISfljia1'1lKiiTIQ1Q.!Il'~~•.mMoo.1T,Pil:ha>~!id.~phr,r.NllIllfi9; I.~~~ 

. ,~ , .... ,', '". ,'" . .' 	 . 

http:lfIfJf(u'Lut'}Uiil~tatg:f,\l1~.ft
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"'lmR.~1.t)l'h1l.NfAti.,••m.~t~'''lat,,~'bn_''''111~,.;t!I4. III~Iilfiiutn~,'t.'.¥l~f.ln'lTl1i 
~-1~~fl~i!~fI~!Jttliill~"f1~,rtJii::1,if~'lj;l1~3U'lU 12 {1tsN 1U1l'tttJi"UIj'h~Ld'lltnJ~1l 
_l1l~"'fAt1DLM"Iq~L~"" ~'U-J.1 Ii'l_ lY U~ b"'!If.W",1~~~«ullll''if!fl'lt';W~uWW'tnt'll'l''1fl 
~1L~ntl,f~tl=,,;ltlPl'I1~ i;(), 1:1. 1:2: u,tlI::c'1:3 'WJ.4Iffi91'1.m'1I1\111~~n~ (p::oO,05) di::n.Mie~jJitf 
~~tf~~1.wnJ'Iri&i~~~~'~411t''rS$ ~~~~~~~llu~tll~l~~~fu Ll1tl~'if\U1U1Nft4u.~~~.~~Utl~ 

.'\jtii6U~fili .~tl1'r £ftl~~mti1_~~ft~'aB"tilll~biT~l\ttf\ll'l'nt11\f"ft~l:fuJfp iluV1t~U1l£j_n~tut~ 
~fi~FAN(~~.~ {Tableji!} LtJ!th~~1l:u,r~_l.!''Ibl:'''~m;J''llJ.fl1W1l'NtJt:;.'lVl«~rr1'l',)~ g..pot~t hedooio 

sc~le"'iJ~'l ~'l"Mf1Ji~\"y~:::"U~~fJ\1,!J1fl1 JI'WIlft4Ul~~iJ!~~~"''lnmr\ft1drilumtm\ft~.''~'ni~''lfiff4I.JtW 
rfu~;JiU1lZ'i'#lifDJjljfid'lU liZ ","Z.1:3 ft(\U,.::tltlM1l1"11tiUtftml'wimmuU'11J01S14 (6.22-7.25 i'I~u.w) (Figilfe 21f3 

n1i:ti~Mul:0 1.I.'!1It:l:1(A!O;M) 

44\1":"1. Q 

·M"lQ~''liUI'l~f4~\Utnfd!lt.n:t~~1.fM1.J,UtUnJ~ft1.l~fiflRillttl,i1W'Wr..:'lftHlfl<{,mt..1.'I!ii~'1 riB. ml'tf5'i~~n-1. 
~flth«lI,j~:llluti;)-nd':l~ .1';3 iI"II~1::~~'lt\~n1fflfltJ\4'nl; 12 .r'ltw~ ·U;fi::;t1.l:~U'!llI!1'tftltm"t1n6,)L~.~~it 
KmUl1,,'\m.,fli:'1il'rt'IJtnUJalQl,t~>1~~1itnl;'f!,"~J1til.'a~\tntnl«lIfh FAN lfiufulft

< • ,"', • ", .,' ,', '" " , ,'.' , •••• ,. 

MftIJ'lC'l.l 
;,l"l~lQr!.l.umrtfmt~fi~jj:liftl~n!ll'}!'TIQm.J1tTULlVItiJtiil,,~,,-'1W1 U~~~i1.25S3 

Jfin~M4 
lI~iii~I~~25?O.tf\jtl;1.,.~~n".~ n~l"W~k 12 \/.. 
1';~(~~~>~l1tl .ri+m.:UI~~~ln' ~~)2~7. ri'~'tf'flnNL~'t(lw1uDhi1uti'li'idTr.fI'dtlll~U'!~. 

·"I:1rnil..rt.lltuilt;~flml'l'bn't1~tfl"llUUnlltiJ,.utumn6'n"m n1:11J~1l~111m'i1n1?' 
1t~,:a»!litif!U'J!HlI'~1ltrif "f~~42. ;m1mIl'«tnmtl'l'fl1~ll'!f, ,",,'2fN2. 

~Mn1m "'iWtntfl'l'. u.'! t1U.li16 1.L1I~ .ftft2'i&;. 2645. 11tr11t.ri1UUi'I)I\jf& ~tW11Ji"14Tl1tlflinW'\t 
t54't(1J.7#.l1~It'Ff~it!Jle,1~L\4~'t uf01,'tiUt:;trnltt\:JuJilulCli'lfMt-I12. lItl'tll'U3'(!J"flt 

t!n6uflJMf~ilIft'htt~:~'!l'1a~" . . . ",e~,fl1tJ'W :$Stoic 
BoIiag.n. M,(R()~i).t g;~ ~eI.n,S.1$l6iPttltein rrl~·~ew YOn<: John VWeYlfsOns, N~YOrk. 

~'5Jl: 
DevaJ<ale, RV" Peu•• V.V,. Waje;s.S. arid Thomte;N, 2009. PUr!tleatl/frl and drying of bromelain.Sepru-ationand 

Pllrlf~lfpJf Technology, 64:259464.. 
Ke!~, 3,. rtawdkUen,S~'and Phaiwut. P.201Ql. Twp ph~B:Part~tic!hingari(fcQUag~ hydrolySis ollJrOlYlelafn 

.1rtlro pil1eii1pp/e _ Nj.=!ng~Q'~ulUy~r. al¢h~I~1 E~gtn~riOOJOt:lmal,·5~!2.~211, 
taemmli••u.,K.191!}:,¢l~ag~ of'.str!JQtt/rei .«Qtei~ ,t.it,i~~£l ~~mb.ly.df !he.-ca of~lijl'i~QT4• 

.NetUrEtj i·2W;6BO-ea5. 
l:am~I;B;~•• ·J)Jf19•. SiIDldJol'ItI5on, LiA,2007"RheOlQg!cal' propertlesotitlG'/"proteinhyd'«iIysa1esobtaiFledfj-om 

...... 'Uittlted~a~cflydrO~r~tWT: Food Scien~a'lI:!Teennolgoy. 40:1215-' 1 Z23~ 
()~;S.E;M: a~ W~gnet. JJt .200,g. HYdrofyaates. Olnatl~ aoo' mtldlfletJ. Sl;tt protein iSOlati;l$: $tr;AAIJrai 
. .cha!!iiCt~ils1ics.Sdlubtlltyan~ foaming pfI;JpernE!$' FdOd R.rt:~ Int~m~titlnal. '511..,518, . 

r>oialna.:J.and Maccabe, AP. 2007" l(lI;iu$triaf~yme,~S4niptUnil;1 flJllcti(lfJ and appJica6O!;iji.Spljnger. Derdr:eeht. 
641p. 

WIJ, V.F. ~1JJ;I'C~~'ialiarler','I<.H.;·2PG2. Char.acteti~ibncr,tttaBrom;a,ofa.rneallJk&Pfoeessifawril'lQ.flDmsoybBlI"," 
,. .1;ias$,d .~~~hy~~lyf~c;J~ta~ ·pi9t$in.JpUfn~~f ~sl.llloral, arid Food . Chemistry. 50!1 0)~2000-:2®t" . ' '',. .... 
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FlgiJl1I t SO:S-PAGE.gel; rt1&rlret(M), pU:Jeapple 

iLlI~c(1). Q;intro'!: 5Q~i:L-wS.ter (2), hydrolysate 

'D!f',SQYbe:a~:PI~pple Ju.ieeaf~:JI!I!1lo.of':3. for 

2'hf;(~), 4hr (~;6hr ($) and. 1.2 nr (§) 

........ f~ ...... .tII:SlIr ;lHIIlIt 'l"liIiIIII 


F'JgUI'&2;.Ofganoleplicqual~d.~bydro!lysate~.·mixedwlthpinaappl&juiofUlldHfelettt ratim cd'$(ff 

h)'dtOl~~'pCneappte,jlliC~~.(.)'1~1C.)· 1~2ll1ili)aoo '1:;J;(_1 

t.!lIt:i1 ~~t9r·~~~(~~\~In.eapp~i~joe,):and{jI~~#bntJme;on~ hYdrOlysis 
F.F~:{~!P P~iri\Mlil!3!i) ..;~ean:pinel:lPpleiuiCe 

:2S(!.1'9j::tfU7"1:1 

;tf2 '2'2f;l.~eo· 
',~;g9±11,i7b1 ;;;, 
1'ro.4a±23.16i:t};4 
l'is;OO±eU~2~, :.5 

d,r~!iltioo time .(~out~ 
~ '214.97±31.9n". 
.4, 206.7t±?SP4" 
s 20()'10±42.6S"" 
12 1S8~05±28:aob 

'4tiB.s3:i:B1.71d::'." ";" 

6Q1.~177Jlt~ 
.y ',' ',1;1 

11l7'~fi'4,?1 
~.2a±a10l"/r 

~.sWitttl"tha11le;m~ ~Vilithdl~tsUpef$~pIS'aresl~pifit:lanll'lOOere"l ipg)!.OS). 

1"'abl8 .~ PhysaC1lraf,ld~mloalqUa}1tyQfllOYhyr;!roj~e~$ miledwith ~pple jUice
• .•••. "" ",',"'." _. "', '. ,",'"_, ',' , 'i'-', {"",,:. ". " , ,. ,.' 

~jourl;.· 
ii~ 

b' 
F~ ({litVIj 
Prbtein{pUfml) 

Tp~AttiQlty (% as'~Uijjacld) 
Total $o!Uble ~kJ(~atlx} 

pH 

:}1:t~7~3:;r$: 
':':iM5:I!.().25" 

1~.J'm~ 
12~;~6#J;1~t 
119.58:t8.84" 

o.65::tCMO 

Sl8O::Hl;3ai> 

EL2U!J.2a" 

~;~:4~ 
-4.49±O:Ot' 

1&,35±0.62 

175.lJ.D;;:aa:S3" 
72;92::1::9.4sl> 

Q,6O±O.!5 

9.~()tO;2alit 

U:&to,O;2b 

~,78%i~ 
:..¢.96:±fhOt' 

17,.lil:t1.87 

fi(]5,~:t54.751:( 

61;2W:2.9S" 

O.,72±Q.,D9: 

11.00t0:00" 
••O1::tO,{je~ 

1:3 

a6~d5±1.14 
4);i5tiiJ.01

1i 

16.81iO'..Q~ 

:55'1 A()±5,96~ 

54.SS±2.Qff 

O.71;!:O.iJ6 

n.10;ID~14· 

!j.92±U.o3" 

http:j.92�U.o3
http:a6~d5�1.14
http:61;2W:2.9S
http:17,.lil:t1.87
http:1&,35�0.62
http:EL2U!J.2a
http:119.58:t8.84
http:iM5:I!.().25
http:ipg)!.OS
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http:214.97�31.9n

