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1§t..L3t*- 't j~Jf-~lq~·~.Albjf9..{',~1tbl

i~'~~bJlIJ5t~*~'-i5t

mjjMlI:?lfif'!l~1'ij]1{~ r~3iJ D.EI1:1tJi\1:!!!o!\\QJiJ<:z.'I1i?Ek£till. r~3i/ilU li'i~zlBi1l!' jl(1'i~!I1J'~~

3ijltffjllllI~tmil!1HIil\~z~J! 0 'il\'1!fA.JfH'jJ'!!:fffi ' *,<~D.%fffi1'i~£jjff91:zH1J ' ~~J§j:$\;illl:7Elli~3im

*~*~~~~&~7EZ~~n~@~o

(l):l1lli~;#llliz~ijJ& : ilil:*f~3im*Yi\20flj:ill:z 5%;y],1tgp,WllliiJl\~ , in 30'C tiil24tJ'II1ii!t*~~i'i1\lil\;

I±l ' j@~IlJ'Jil'fz:l1lM;#ll!i[1A5°C Itr:li' 0 1i:1n I3(~ 43(Zi"J~\illIJ;fI;~& 0

(21~&zillU7E; J&:mli~*llliZ-)E:ill:D.;I,\;'Pl*~llliZ:1c7}:ill:' J'J~n BTB mm~J!lJBi::$\;u O.INi\$,

1tWJi'ii'llli~;f1l 0 m;l,\;'Plllli:tEi!j"'~!I';[Lltt!ljUI'l1iU::l*ifulin 30'C, ~Ji!i~n;y],1tWJUl*~i'Ffflllli~z;y],1t.

~~:ill:1n0.5% 0 ~nAM*llli%:ltfFffl ' ~!jfjIl1i/i'I!!Iil¥.JiiliiA O.OIN NaOH ti'i~llliU*IliMFfflllliz

pH 1n 6.8-7.0 Z BTB~~ 0 EI1-KllliZl®.w51l11iJ'Ji!i1i$fZi\$,1tWJz:ill: ' iITf):*~~i!i'iz~& 0

Imeq/min= I FEu (pectinesterase unit)=IOOO milli FEu

:tE~if'!l1'i-fffi~~W~~~~'RM~m±m

*l¥.J*~M~ilI.--~3i~'E~-fffillli~~z~

M~IlliJ[!;z r~3i/ilU j;l]Jt ' 1Jj(:tE/i':t:\\llJi~~7.K~

il\llZ;~ 0 ~3i1Jll (1,2) (fig jelly; Awkeo-jelly

) i!i'U?lfr~~~1lIi~--~3i (I) (If!:l; : Ficus

awkeotsang MAKINO':!R::l; : Awkeotsang;

jelly fig' E1:l;: <b~'i!f.t <L~'t..:V') Z'.!.\J:il:

tIl* (sun-dried achene) 'fttlffi~3iT' 1Jj(A

;{fi~:tE 60-100flj7.K~gmlO5J-l11itc;f5 , J'Jil~zW~

&llliW~~§rrM~~o*~3i*i!i'!I1J'~'R:It*

& J!1!I'~:Itit!!:kWJ::~Y!. ~H:lEfIj * ' !jfjillf.UZ'ii\'9'-

~~'!I1J'~~3i~*~&'~J!A~~~~~~'

;t;fl;ffIl:!J::1IHi.liI'iiWJ::J*:W: ' ffi1'i/i'm@n1'iiff:ill'~lilt
zlJll 0 iili*fflj% i'I iMiIIWl¥.J4- EI ';1\'31'A.I*,<mJltl

j)(! 'i/(JiJ<:~fiJ! 1111 lrti~ , R * 1!lz iLtfffi!f\f,jk£till.~3i1JIl

$~Ij:tE1!f A.zijil1'iT~IrJ'" ' !&ng%!j')Iifffi, lIfffi ' :!ill

~D.lIEIlli(l," 0 jlIlfffi' lI1iTIzl3t\'ll®.~ :HiI'iiiili

:ill: ' @[Il\ljftlfilt!iZ~3iTJJj(fj\i"iii% 0 (:)1l'J-lIl::rn:z

~3iT~gl±lll':g.z~3i/il! , @[IW/iI!"iii% ' $@n*

~~&z~&i%o~~M-lIl±l/i'~Wz~ilI.fffi'@

!!J.\f5*zii1i:TI:&~~ , @n~f!;R;I;;:\"}:*I':;fI;it!!W*~~*

zi:llW:tE~~ ~'nl'JillD.*1'tJ*JJj(J::n{!J!~g. 0

1'iil!i1niLt ' m~~ § !\\1"I72'9'-il!15J-JJU*j')Iifffi '

J*JJj(JiJ<:fiJ.l!l£ ' mBltzJjil;~V!D.l\Tw!z~jj§rr-Jil!l$zilil:

1) ma.rr.~Ji*lJ!rnI5!ijl*~~ Professor, Dept. of Horticulture, National Taiwan University

2) ~Jllj1t'*,,~wt~m:ff1t*WJI.!Il Assistant, Division of silviculture, Taiwan Forestry Research

Institute
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tQ • ?-:\llt~fA~ , tJ11PJIi;tiIHl1mlPtilDWiii>;f1zjJ11J

~ • JliiJH;fi!t*ii'if!loZjJ\iJ~ltf, §ii~;f;z~hli9.-1ID:!<JJ

;ll;~~~zj'Fm ' !f.!:n~;!Ji!\'N'mj'i)llz!MillflM' •

m~~ill'~~ii'if!loz~~mtttt0~~~*zill

B4 • 'lli':fI(rJHi;~~'ii\jjHTiJ1Y~iifiJll J;U1;,,~zniJ • roT'

~n~Z~~~~~-~~~zI~·*~~~~

3i:*l&illiN;:zlJlJJ&1l.Mil Z%fffi(I~H'F • igj~~~~h

l&ltfzilliI!E' ltfrD1 ' j)JIJ&ill\-;s-q;./1,*,~fl;€Jllz~I!E ;
~lIlllli,*,;m'fI;Wlz~fit, lli'd'#zil,'!I!E1l. pHfffi[~~

·mm~~-;!Jiz~~~~·~ill~n~~~~~

~~iHi l\'l\Ef!~iJ1I1~ii1!zn~ •

*~~lRi'HI'*i\fJ**!E:±tED)J1'jIJ<~ , ii'i1'1ll\IJ
~EfJx~il'il' Wi*,n~i'W(;,uHilJ.t;6D}J • IMt~MI·

='~~~~~~~~~~A~*~~

11)~:El!IH~JTh]zJjjHm

~IX;~A '" 1;(3-~*lBlnlmz~~~liIi\• B~
]Eill ;J1;JlJ!IJlilI~J:,;z{(!!a~, ;J1;~m~: ~:ET:tE*9,j)jj

tF.ltf' E!I;ll;i\'J'l:llzil::i~ii\f!Io*lJlil(high methoxyl

pectin fliljjJ) l-IMP):'Z~:ETm~z-fffi!l!im~m

lBlillii'ii! (pectinesterase fliljjJ) PE) {'Fill' fflill:

~~~r&:{!);~f)\\f!Io*1W (low methoxyI pectin

fi1i;jjJ) LMP) , :P}lfi!*,*,z~f\'1j!!,lr,lH ' tm Ca'· X

PJI (cross linking) r&:~Jl!E*0''fZ{l&~'''-:tf!lo

*lBlz~OO ' 1R:!i!:'l'ffilmt!1i~i'iIgn~IWElBl • ~:El!I!

z pHli1i:tE4,0ti:;/'i , *JI11~:ill:Ii/i~O, 1% •

12)~:E*l&fJllli!~IIlZ pHfIilil!ll

~*zoc((@"''5l: pHli1izI'J\!EEE' rmfb'l'l1iJ

ff~m~~z*l&illiN;:'W~~~-;S-;J1;~lIlzpH

~~·-~rm1'j'fb~~~~~l:llz*JI11fJllm;ll;G

J9oc((@ pHf!1i:llil7. 0-7 .5 , 1m Eil1ili~4iojJlIJ:llol\';ll;Ji,t

~ocFi'\ pH fIili~~ 4.5-5.0· i'ili~1fI!1'<I9' , tm~

~ii' tlt:tli~:If:n<r~*IJ'J1l.*JTIJl1Jji'ii!' mi"JI;('l'(j~tm

~:E'f~:II!l~llillJlillU!i!€~If.l? j}'i1X;~A (0' ft I;(

~:ET 1l.'Ifi~iim I!'J 0'~IJij!llm*l&fJlli'ii!zIDil-%I~llU'

:tE%fffi'l'l1iJpHr~;ll;~f!Io·~m~~~~~:tIi*

ii'WlI1]J 1 :
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Fig 1. Effect of pH on the activity of pectinesterase from
achenes of jelly fig and tomato pulp
(Activity at optimum pH as 100%, -jelly fig; - - -tomato)
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tU:: ' 1l1Ji1,i pH ~ 7 ,ftill: ' ;,&WtmtJ® pH n~zm

~f,!jl00% 'JIU pH 4.5 l"fB1'i75% 'pH 5 ~JI[J

;fj90%Zilili ; &:1ll!'il'i1Jii*iB1iill'lf\'zmtJ®pH~7.5'

J)il-r&iJ'ij~M1!iJZ,jlnrJ11lreJ' TIfi~ pH -X1/!;4 rriHi!

,l'l,;}g'm~ ,pH 5 ~1i1mj~f,!jJiltJ® pH ~Z30% •

pH 6I!1jt!!.",ill\:Jl1:JJki\'.\ltfiZ75%III1B' iltr±lli]'~u,

~~*Ill$~w • m"fl£ pH l"j{)Jlj§1'iU[,(~zf'fm •

IITlm1/!;*~~'lf\'zf'fm 'lWi:kJlih'it'ltJ:ll!i~f,!jJl":Nfti~

; glj pH Jl":ll¢fl£lI,jOJij§ill!,,'i&:P!!\ ; 'il'i1Jii*njl;~1i;\jJlU

",1:(, ' WTI'SI pH z1"1l¢1ITl1Jj!'otJI!l9<,Ml'm '

~~TlJ'ij\;'1!l:jt,' , A:tn'iJi f.ilm J)il60fif Ei**
i1'!Jl*j)lj~., ffli~';f~ ll!izP Hij."Ji!i,5. 3 • ill'll'iili*1ii!:IJI:

WIi1~~Tfflj;jj;l±!Zf~ll!i<1l!*Ill$~litgf/l'llJ • pH i'Wi

:kll¢fl£ • EEB~ftlillJelltl~zpH"!J~4.5 , JJkik'Z<jEz

pH~"Ji!i,4.0 , rtJ~ 1 ~J!t~fl;j*:50%J;U::zii'ij~ ,

-:1Jjjij'il'i1Jp*J'oJUJ't*~"ZpHij!Ji% 4.0-4.2' iEn;\]

lli]'~ • ~J!t'ill! pH z1" • 'il'i1Jpz*lll$~jjtgimi!Ii!'i

~~jljlmjg:zf'l'm ' Jlffilf'fm IITl pH jlfll¢fl£ ' gnJ:lj
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i!Th('ffflfj6;fJz~1illI'

d1 i'ffl'!1i1i9ilt~ ii!:~ Ii]';g Ie ~~*I~~jjij:mt!f;1~

z~ , ili:!£~3:ZtmJr\riffiJJnV)j " ~gnTlJ El rr~El! ' rm

'li'i1Jn!I':r!J urt"'f;§ Ei f.ir,!(;lllIzm~})j\l]z - 0

(3HIHJJilJ;]1'i rlil1 mu jEz/ii(njl (5,",

~~§l!l<4tz*iB1illJEW iklMiIJ i'fi'i{9: Btl±! (

elute out) , ;@llMiiJPE zmiWWj{9: 0 jj~Wll!iJ)ililit

'ltJ:*nil j{9:JI3lJ'i:7G J;,l£il!i\l~jilJi'ln{9: 'I'%f! ' 1111 JI~-jEm:

zjj~Wi{9:hll A:;'~ 51'iJJ:Z~'Qll~ 'I' , fIE iIit'l't*IJj;4tZ

JlIljJ1 'f'~1,t(-COOCl-I, carbomethoxyl group

) :'itPEzOElllifi'm1lJiJJII7K5J-fYili'i::ffi>,'ftilit (-COOH

bl'f'~\[ (CH,OH) • ilUJlilit~i'fi'liJi9-'Ii¥~lgiiE!E~

~H (H') zr'i5* • I;fiPE zf'fffl ' f'l'mliJi~fH~

jg::1J jIi] mi~ 0 J!tifi}'k\'AIi]'~tl rr.rmrr1"ffii~$\l~jiIJ i'fi'll!i

*'p;[nfflllif!Ez W • 2ii.{!?:tclif'l'ffli(liZ pH 1/!;-jE

z ~ i!ill 0 iE 1%1 5J-jjjj 4t%11fflill!l1.\!j,\1~ jiIJZm:1iJx;r l±! ro;
5J-jjjjiE PE f'l'mmllif!Ez H'iJ]: • JIl;~U:Jl1:1%I5J-jjjjPE

1i]'00jlli~P COOCH, 7Mi'm 0

H OH COOCH, H· OH
I I I > -COOl-I + CH,OH

H C-C -0- C--O H PE
6/0H H~t t/H ~6 IT

-o-'~J;I /1 I~<?H ¥/-,-0-
c-o H H C-C -COO-+H+
I I I

COOH H OH

(4)J!!:1l!I~~jjij: jj§j~ iJ1I1iEz:1J~

J1i),(;~ (2) jjff9'e~~lJI!llJelJlljj..\\1\,!,II~ • wfif.:ili:iiiI

A "-.1" ~!I<IItl~§:~ii'ijUl)iEz:1J~ , 2ii.J>lif,f;ll;f'f

III Ii\\~F ' l*m~Q1"~l)z;Jj'i* ' ~Q4'''iii~''IDH:klill!!1)

{!l1f.J"'!!<i!i,ilt:kfiit!fil<jjff9'ezilitlit! 0 :tiJI/;;II; '" :1J~

~o~wn :
1. iJlt~) liJi : ~~H,(20fif LJ:z 6 %;1,\1 ~jiIJ i~ liJiWl

¥-I~i1htt ' ltt5°C Hfifll.-x ' lleJr.:JJ~~~Gbtill:6tU:l '

:;t,ik;@il!il'1!1<IIBi'i~wz'!ll@jI~i(li • ;ff:1/!;5'C Olilm 0

2·~U!I',"lJi{9:: J;I. Sigma JI!'I.!I<IB.j!i}Z 0.1%1il'

lI!iJlT;ff:Ii~5 'CV:li JTj 0

3. f,§J!tziill)jE : ~'I't:\l~J]j;ll!i 200ml bl iJltWll!iJio

j\;J;,l~lY;~11t~i'iili¥i' (bromothymol blue. tlil1ill

BTB) :WHIJiJ<J1ilJ' III O.IN ~!i~I~"ilii111rilJ'ij\;'p

;[n • ~~'QJJliAilliijJ:?AI~IJ1J • f,\'rl'li!E?iM~jiIJm:J:lj 0.3

% • JJII?P.@ 30°C, !f11/!;I:H1'i{!?:!i!lfJiiz1ll:RlllJ2J'i'llif

(hot plate magnetic stirrer) 1:' lllJAlJ'i

MiJ~Tzjjn;;;il!(· gpngiiJf;HIi ·1'iWimrr1"O.05N~i,\\

l~ji'Ji1'i'i&IiJ!I!"JTJlIU;z. pH ff([l;ilJ'If~7 .2-7.3' 2ii.eil

j'# 30'C 0 iJ30fj>Nif,fll±!ffrif.jJ.qj;z. 0.05N &\Jr~(~IW

lii'll!iz ml J)!{' iE-i&&:J.lill (first order reac

tion) W&JjjjZ~$\(~~'Jmll!izNJ1'Em:f.tm::\l'''IB~
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1 meqjmin=lPEu(pectinesterase unit)

=1000milli PEu

111:ll3i:T

*fi;I;~m JJl z@l* lWi!iOffi>l71-72'9'-tEWil'gWJ~

jt!l~m!* ' f#IffiZ~.g.* (Sycone) W!'1liJB~'

~'HJl*1\f;1,€10 3<: ' JJl m'llBliR\l1§Iti'f1't1iN~lt'l1ill

SoC illlJl:"f ' lkiijJltfi;l;!jQ1I!f ' 1'f5t~IJJfJt~:/il(J..I,€l!i!

\ll1'!'1J3ff1n5°C ~fIJJl 0

(2)£~ JJl *!511!\}Z l!£:i'!

J;).~ffi>I Sigma Jlt\'. (No. P-9135, grade I)

*tttli*~1!\} , 1lO*;,\'i~A5tlfrla*ili<*J£j1!\};%'*JJB

(Ca-PGA) (5, '" 80.0%' Jiii*Jm'!'Ff'~~S:ill:

(OCH,jCa-PGA) (5, 14)~ 11.9% 'IlUili<*JJ31!\}

ZO.I%i'fi'iJIi 100mi '!'Ff'~~ (-OCHJ) i;0.307

meq

100mgXO.8XO.119 9.52 0.307 meq
31mg 31

;fIl'iJ;lj~ 1NC':li\~iJliz 0.307ml , Jl1,~:t:l·~1n0.01N

il!iz 30.7 ml 0 :l!i!*JJliiJ<*JJ31'lJZ 0.2%r6'iJIi 150

ml :F,S;1,1;'i'liJlf' IDi£'l!t'f'zlYr:HEfI~£ liJ *H~iilii!J

f'i'm Jiii""if:11Ii1JiL7j(5tjjif , Il5IJiiiili!Ezilii11;& 'Jl!~jE

'1'1'!1z ' llU'fIii 0.01N NaOH 92 ml 0 ImilH~r;!i11

zillUjE '" <, 7J ''/K-illiRJfJt~t-m.IltU!ff.z:miim ' HJ tJ,

Lt'l1it 0 QII!*JJlif:f'FI1J:ill:ZlliJ + (1m 92 ml X +=23

ml) J;).i"JZTJ['!M'FJTI£4I7}JI~fil'W-li!i11 ' iIlLi@zllfl3l,

*J!j~JlII7}"I'P!ff.1*JJl 0

(3) pH([(iziIDJjE

t)pHillUjE!&(Corning model 1~ research

pH meter) lJ!Jz 0

(4Jj~~illinz$~

*]j)'f1G:5tlitil~;ii ir!lJili lfj( IJ;JZ -t.[;fil'tI'\' ' !IJJ JiliJ&

lJ;JrfJJiliJ&ir!lZiI11l.': ' jJ1Ilfj(l~jl.1J;).1tJ1llJfJt jr!l 'I-'~ft;Wl

Z~IJl:~~~"f~,~ft~~~~litmjJ1lromM~

iJlizml!£i;lmA~~~o~~~ftf'i'JJllI!fz~$~

~ , 1m11'JTI iJIi'!'~1t!Wlz~:ill: ' 11'JJl iJIifJH~zi!'i!l!:

&pHm~~~~litml!£lJ!JjEmz~~o~~1'f~

ft 1lO1Ib I:I:lzmjj~* iJIi1n5°C I!i1l fJi'<ff iii\' r.11i9:l'<j,\i , lit

mj'tZ~~Mmo

(5)1'(~la*~,,<;f,litJt~Z}j'i/;;

M'ii,i,~I!$;JJl1nLt'l1it~~{tfz?'f ' ~tlt!l-W~

Itf J!§j :!:n]<-l& 0 fiill'.l1I1'i'l zfi;l;!jQJi;j1l!fU ljlIT=:;t;: J;).

L~*~@~l!£oliJ-jE:ill:zM~iJIi,lit~7}:ill:z

£'i'l*EiIli ' JfJt~-r&IltW.zl!JJ r.1 Pi '!':fn~~7}1!l1

ili!EZiliil1lfr\IJz 0.01N NaOHf,j!iJliz mil!!: '

iiI ill[ jJi1JJl J;). Jt'I1itZ?'~ , -&OJJJl J;).fitfI: PEml!£JI~Jt

ilIC 0 w.'i!iliJ~:;t;:fi;I;5azla*l{j I:I:l iIlJ*Jjl ' fil!iiI-!'lilt(

~'''~liJIIIH%lZiiil:;r;1i:!'1iE!>fii~(index) ,jif100%

,mUrr~%"I'fiil~~z~*Jt~J;).~W~o

(l)l!b JfJt illm:
*]j)'f1G!fIf.~)lmiIJ:jj~~iIlizlJhJfJt~* ' ~t~-lJi

go~ff-;]< JiliJfJt ffil.g. '1m fJi'< j;-l'z illril:1€tmlib I:I:lzill'*iJIi

~l1zr&\!l'o*fi;I;5G'~if:ll3i:T J;l.20fl!i;@:Z6 %NaCI

ll!iill\.g. , jfc5tm 5°C jE30'C Z~1\'il5°C ~""$i!\\

1Jl:~~ , k1lIl1-'!l'f3<:go24'J'II!f;§ilIJlYri1Jlzm PE ir!l

, Nli1J..5°C f1f 1 jE 2 3<: ' JTI J;utillCml't 0 ml1lJ!J

jEllij' J&iW~ir!l4.0ml '£'i'l*l&iIli 0.1% 150ml

,Ji;jj!f,11J BTB mJ11;f,j?,lJffl:5tJ;). 0.1N NaOH rtf

11!i'f'%1I 0 ;L\;'i'l itliIl11i\'hn ¥!I\1lL1"-l~~J'I!;lfi 1:l*J\l' 30°C

, ~1Jill'jj~ itli[jlJ J..~'i'lll!i'p , %~ f'FJTI"""I'WrIWJ..

0.01N NaOH i1'!I!.'ifJi'<t~ pH 7.2-7.3 z BTH

WilkE. ° M:;IJ;JI'FHJII~zif:ii!:m 170-190 ml zr.1

, nnf'FJJljl!i'pz NaCI ~m 0.3% 0 W:-7}I!l1ll'l1:l:l

U.01N NaOH i'i1iililYriJ1Jl'€z mll&' fitn4ljg@l

*ml!bI:l:lZj'j~*ltli (20 ml) lfr"<!Ji.zml17iJJ..,,<
1 :
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Table 1: Relation between pectinesterase activity and extracting

temperature

:fJbJ&.i§.I!! extr::lcting temperature, DC 5 10 15 20 25 30

m ill:. activity, milJi PEu/g achcnc: II. I

24

18.3

40

25.2

55

31.8 38.4. 45.6

100

Ell* 1~ • jlhljjtil'!m:~'i!ii'it!t~Ji'i:iiIT~{AzjHt •

lit 5°e lIhljjt:Mzri5i1 • .R'fij" 300 e llhJfX:Mz24%Tiii

B ' lIhljjtil'!!ll:Jii'lUll 5°e • ii'it!t iI!i'fij"15%zmll/, I±l

m•llUJii*lml°e 1lll;'R" 3%zii'it!tV(!Ilv • l~:tEmde

;;r-l~ • *iA§~;J:)Jj'i1JU-t\'!.j£z*a;l?: • J;l1!I!-%;;r-filJ

tiff][*l~l%nlj!til!tin-.iztNd'F:1JI!I!il!J.l'!. • :r;;:Ml:llf,~

P3l*JlJ 300 e 1!&l!i',:f,'l'tfhljjtilll'i5Ql11zirmm: •

12)lIhljjtnIjr,u

llhljjtf(j;i'fz~~="HJ!,:llhr!J(i¥Jnljro1z~~ • 1!&il\~

3!t!l!!j9;llhljjtznlj rp1 *tmllh ill a"i}~* lBZz ii'i11'1>Ajj1j
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mJ 36'J'1I!iJ;l !f;:IlU%iiti1l1±l • litllJ!ii'it!tJt~iIIl til •*
~~~~~I±lZMm:il!tiOJWt!t11ilM<ttI~i\ll±lz~m:

!Iil:J1i'f~ • ;£16,j'nIj~J';'fjrQ~illiitillz72%ifijB •

J;l!f;:~UJzMI!l:l!':!1il: • lii!24'1'U1j~~89% • ;£36'J'

r.ljJ3j97% • 48'J,nIj~m:%:!£~ill • ~tIlU;;1t;r-:tEilJIJ

f(j;i'frjlhljjt~¥-j~lBZnIj • ii1\'i5~:tE 300 e zil'!Jll'ili'tij'
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Fig 2. Variation of acid content in enzyme solution and activity
of pectinesterase by extracting time
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Fig 3, Effect of concentration of sodium chloride in extracting mixture
an the activity of the extracted pectinesterase

ril1ll13 iiJ~ , l1hllXill\~¥.a<FZNaGI~lll'4,5%

II1jml1hi:llz~~1l?(ml!Elilii'ili • I;,\Jtf;M~tli. 5,0%

:&. 4,O%II1j4}'fj"98%:&'97%zi'ili • *1iiiz(I)(2)'9'lm

~Jllz6.0% NaGI iil'lJrnligl*i:Illilii'ili~z88%Z

f.!il!E ,jjjj3.0% NaGI iil'1l?($gfjgPl;i:Il85% • Jt~

tJlfJf:ll\Ua'<lf,iI\;i:Il~Jr-Iilii'iliz NaGI It'.!lll' 4.0'£5.0

%~JmZ9I-lIlIPlJjf1 • ~{t~ii'.Ul!:w~!ll1J 1% ' Jfrllh

i:Il~~l/!{zml!Ee;j§il\: 10%gnw~!l!1J NaGI 0.1%

ml!E~;j§il\: 1% • '£!R1t 3%Jfil&iIil.lll'z NaG! iil'

l/!{l*i:Ilz~Jr-~i:lEll'~ • lI5!j'!f}JiJlt:lf. •

ril1'U~/iIi*a'<lf, 4.5% NaGI iil'1l?(!i!I!'fj"JIli'iliz

l*i:Il~Jr-'ill.riIj;\\fF:&.~nz:IJi!J!i!!lJil.·~;j;fm~

~Jll'fj"98%~Jr-z 5%NaGI W~Jll I;,\llhlfJ<:!3<T

zJr-l!!lillim·

(4)!'FJllI/!{<Fz~ft~~1il:

riI 1;,\1:(1l(2)(3)=lJlmm/ilifGJiJ<~~3<TJr-l:illi

~llhllXz~{!f:9i:j;Em ' :!3<TlIit 20 fli:lil:z 5%aI

{t~iil' 1l?(zjJblIXill\~ <IIJ!R 300 GZ m:il11\%'li1i't24'J'
1I1j,j!'QMJfrrozmM~1l?(tE~~II1j$mi!!l*~:lJi!J!

Jil!E'iilroj;EiiJ~• fiJJllJtmJ.mM~I/!{~iIi\;~Jr-J]}JlJ1i

fFJll,jjjj~j;EJr-~illi~f.!iliz:IJ~WJ1'imJ*X=1iii

(4llJlz 3mili'.;j,t • ill. fFJllll1jz4\-1iIl~#:Ji!oj;j' W.'7 i\'J

31E ? *liit~i1t:9i:i~fFJll1l?(<Fzir!{tMilkl<!m 0.1

1.5%z 10 f1!i:>f' (iij ~:ID: • 1;,\W1JjjE;l'l;~m l!E~ j;EIi!iz

~1lI ' ;l'l;l'a;w':~l1l!mJa'< 2 • *fFJllI/!{<Fz~{t~~

:JiHf, 1'1'Jll1l?(I11lill:P'J z ~{tM.m{/;~zm::ID:135fIt •
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*2 1'1' fflll/[ t:Pm1t.~~jlifB11:Jm! til ~lll5l'£ ilIl]~ii1!Z~~
Table 2. Effect of sodium chloride content in the digest to

the measured activity of pectinesterase

fFJilWi<l>J1\it~'iz1l"£l:
content of sodium chloride 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.2 1.5

in the digest, 0'
'0

fIi!tzlt'i" 59 76 aa 95 99 100 99 98 94 79rate of activity, 96

iJij('FJll ll/(i'1!:!il:~M~llU ' ;l;!;'l'{ll/( , ~ft#l&mfjW'J

r!>];~ft#ll"3ll/(zli1l-€l" °

fll~2iif~' fFJllll/(<pz~ft#l~:fi1:WIl~ 0.5

-1.0%1Iii'*~f,jfu1('Ffflz~jlJlb'&i'iIiiJij@~ 00.4%

J;n~ 1.2%J;(J:~~:!il:~M~('Ffflz~*fjiliJi:'i:

~il£zJilJ~ • flU 0.3%;)fmi!B~~ii1~'1fz88%

• O.l%;)f]l!~lIJ<~J.Rfj 59% • -:n1D1~ft#l~:ffi:

Jft~~1.5%;)f!Jl;\li1\~79% ° j1}J;(~ft#l~:ffi:0.5%

;)f~fflJ • ~:ffi:;IH1CF\li1\{1< O.l%Iffii!~ailil.ce\li1\r

4 % ° ?{\fllO.3%Z~:ffi:\li1\~0.2%lIii'fJlIJB!J!Ilil:'l!i' •

J!t1lii'~il£~:ill:0.l%~f:1J~mi!illHi1ij$12%Z~ °

mJ;(fFffliil1<p NaCI z~:ffi:~'i!iWllIlPi*~1i~-~ •

.Ii:>J'fl'flilH!l!l.1!lJ': °

fil :;f;:Ji;t!IQZf,!;;lIHj'f;)fjjflIttfFfflll/(<pz~ ft#l~

Jll:l*ffl 0.5%~IUU • rrn:lil1SlJi;t*,1~'liTz:!IH}JNl

i1~ ii5i!;k{i<jjI(lieM*ll/(ffl JTI:;Jj!11'l ~n:>J' iifz miltr •

NaCI ?;:!il:~iif~:!il:ltJ~n~ 1.0% • !liz ' ii!ii!;k

~~~~~~~~&M*ll/(ffl:!il:'~fFffliil1<pz~

ft#l~fil:{1<'f0.45%°

(511'1'fflll/(ziHilll:

A~~z('Fffl~~;l;!;1'lz:!t1illft@1il!ftzliiii& '

1mM* 13 a<tiIW.:.lJli B 11t • il!!H1i1Oz?iliiHi~ 51 ilg:>J'

iifj!f!fjz!j;!ft ' l1Sl rrnii!ii!~VI(&;;xli~9< ° ~fl;~

A (8) , iitJ;(1lF%ii*~llliITii~!*~z('I'fflll/(:tE:>J'f'iJ

i81)j[rfFfflzka*a~ 'lll;@ 60°C '1f:tE~+1tf,jj

~~:>J'lffii!ft • ;l'Jjjjj\ 75°C ;)fflUll;!ir.9~!E:>J'Iffii!ft

• {'Ffflll/(i*~ 40°C J;n;:j'iif:l'i:llii'r.9{!i\~ PE zlffi

i!:>J'!Jl! ° :;f;:Ji;t~JIIJ('Ffflll/(m,f~ IS-35°C zli1ill

:>J' IilJ iIlllll: • fFffl zkaJIHU1m~ 3 :

*- 3 *Jm!~i!lIlIl51~H./i;i'Ffflim.l.lEz~1t.

Table 3. Variation of pectinesterase activity with digesting

temperature

i'!'JililJ.rn: digesting temperature, °c

1iSf!E1tijI rate of activity, 96

15

50

20

65

25

81

30

100

35

122

fil~3~1ffii!~~~~~ffli81lll:z~i'iIirm~i'iIi

, tfmi\'liSoC 1ffii!~fjl!;)JS-20%zH/- ° fFffliHi

)j[fll 30°C J:71-jjH\li1\l°C il'¥ • ii5i!iJlJfJ!!1J" 4%Z

jlj!7t$GiliJi\li1\ • mJ;(:tE(~:Ii[~1Iii' • ('Fill ll/(ziK.lll!:~lJ

JJ<i*~-~:>J'!j;!'=f;1(iIf;!Je:>J'~o

:tE 30°C z~fflil'l.)j[ • ~~ti!iBllJ'1ii"~ , iJijJlt

1illiHilll:~£{!i\~·~~~~il'l.llJ~:>J'~om~~~

:ft{l"] , ~iJllj[~ 20°C rrn~ffliHi)j[i\'li~ 35°C 1Iii'f/ll

Irn~rn~fflll/(~!E*~~~~W'J~~~1D1$G~~A

J'l.zlllUJt • l'[fj:PNE1ir~lNi('Fz:>J'~ , ~Jlt:It'1fj{g

ll~('Ffflll/(i*j;-J~ 30°C °

(6IfFfflll/(z pHfJ!!



-8-

~z~~®z~rn'~~~~:~z~m*~

~~z~fflpH~~~~'~-M~WM~~~~
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l1£~Jl.1llIllflJj ,1£ pH 8 JJ1fB~'H%90% • pH 9JJ1f

fo\!l1\1Jfi:l:i'i:i~1\z55%iIDB •

J;,tfJflJ>~",~J*ffl BTB ~ PEf.liI1ill
'
JlEJJ1fzlli

;f<j!(Ij • FJ!r1l~ B.T.B 1£ pH 7.0 Il<fJiUfJds • rl1~

tt:11iID pH 6.0 zj;q13!i!lI&tt:11iIDz pH 8.0 z

11/1\11113 ' §l!13IJi'i~Nli:;~nr('i\z/t.( .;tJ;,t pH 7.2

7.3aiiffi·hH-PJl:i\'ii~1i1i'l7JPE z!i.t;ti pH, IliJIJIi

jtjj;€lJfillHH3 ' ;fi;!!13I,jRiiJ'!fR ' f.t};Gll'!ir.91U'.

$;A"1I1j.C.,fu)fJtzK1\!i\: •

illUlE PE f.li¥H"I/l'ffl~z pHii1!B€lJi'~\W~illI

!ill ' 3'e~'Jtt-lfm;1:oY? lir;fjilll'iiff-r.tz,Q\~ • *~

llaliBffl pH meter HiH'FfflWiz pH (j1!:;f!;:i\!lf,(,B9/!?,

twm6.G-8.0Z 51illJl,;rn • %4';~z PE ~1IiJi,~'N

,
"

-~'~'~

''''''''''''
'..

-I
90 +-,..-"-r-r'T'-r,-'---;'_1'-''--'--'-'-'1-''-'-'"~--

6.0 6.5 7.0 7.5 8.0

95

.J"~'"

~o

iOO

fFffl1il!"z pH /iii pH value of digest

IlffiI 4. ~zNl**I&Ml~f.litt{;\;~ffl1il!" pH Iiliz~{1:;

Fig 4. Effect .of pH value of digest on the pectinesterase
activity of jelly fig

r1l~4nr~'~z*~Ml~~fflzfi:l:jj1:jpH1f

6'.8-7.0zr.9· j;)JEtzl~t!i~ffl:!ITli.tllit\'l·1fpH

6.5 1il. 7.2J11jJ!3li.t99% • iID1f pH 6.0 1il. 7.6J11jJ!;j

m96% • m:~['lmfl'ffl~[@\liiH~m pH 6.8-7.0

I1Zmliii'ii'; • l.'tJ1I.!t!;\f'FJI1jfJmm pH 7.0 z BTB tIk

13 'Ru;A" NaOH j@;1:oz pH 7.2 zloftlk13lli!l!

JI1jE!!\ii!<l¥Jl:~""f NaOH Willi ' refl'ffl1il!"i\'JiI1iit!'<

l!nj~tt!i!j\'iJli13JlIj pH 6.5-6.6 FottJII ' 1'}1Tii'ii""f

O.OIN NaOH iii'illi~9'*rJJM;nr·

17ItilM;!nllizlii\1¥lt1J fIJi!

J;,tfJ1JlVt3'elil'lIn <81 , fltm (7) JI1j!lhl&§i1'Jztil~~

~1il!"J,.5°Cj!j!;f¥1-2Jj)JtlJJ!3*~!l!fffoJ~Jli(• nnl\'l

zz:tllM*1il!"*J!l'I!'l@tt'l'5!li • !l.~~J,.5°C j!j!;f¥JJ1f

r.9-RfJ1;A"!!el!ll:zl!!! • tt!1i~(lH61§iilltlElliz:11

tI< ' WI 30°C i'Jii~2HJI1j~l\\i§i1'JzWiYt;~r.tNIU

J,.5°C r1llifuJ' 'Ii ;:e14'7CzlllJ r.1"'ilftl:lt f.litt!f<!{1:;In~

• liEJ\HUlmllffiI 5 :

dJffiJJ 5:t~ , f¥!j~5°C z:tllM*i1t'l''7C1&ml1£'f'

MfJ;\jn''1J:l'1- • no-'7C 1;\nt!i! 2 '7Czr.9ml1£fct5!li •

4 '7CJ;l.P1(!;jnrf,t~fi:l:j\\'jfliiz99% ' 1'}j;!;nt;tir;anrf¥

1'191~ZlBhu • f.lij1z~:ii'illg*i'fk:· 7 '7C;til!¢m96

% • 10'7Cm9I% • I4'7C1&B~t.:f.1i,80% • l!'lilt~7i;tiru
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Fig 5. Variation of pectinesterase activity of jelly fig with stored
period of crude enzyme solution
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Method of extraction and assay for pectinesterase In

achenes of jelly fig (Ficus awkeotsang MAKINO)

Yung-Chuan Huang Chih-Cheng Liu

summary

A method of extraction and aS8ay for pectinesteraee in achenes of jelly fig

(Ficus Awkeotsang MAK"O) were investigated, and proposed as follows;

(1) Preparation of crude enzyme ,olution; Put ,ample achenes into twenty times

of 5% sodium chloride solution. Keep this extracting mixture at 30"C for just

24 hours to elute out pectinesterase and is then filtered. Store the obtained

crude enzyme solution in 5"C, and use it for assay within the period from one

to four days.

(2) Assay; Employ bromothymot blue as indicator, and each of enzyme solution

and substrate solution are preriously neutralyzed with O.lN NaOH solution.

Put the substrate solution on hot plate magnetic stirrer to lteep at 20'C, and add

adequate NaCI to adjust the digest contains 0.5% of NaC!. Then, add the enzyme

solution to begin digestion, and contineousty titrated with O.OlN NaOH

solution to maintain the colour of the digest on pH 6.8-7.0. From consumed

amount of alkali while the first order reaction, the activity of pectinesterase

may be calculated as follow;

Imeq/min=l PEu (pectinesterase unit)=lOOOmilli PEu




