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,-: ..

-1:. I'H·:·:' p ,'''()-1:. c·:,:i.n C:C)j"·I·:;;· -1:. :i. t.u t.(·:·:'nt. cd: ·;::.I··:.:i.n "

PI''C''::!!..I.!: -I:.:i. on :i.·::;. ll.Jol'·1d ".:;;. 01d(,:,:,·:;:.-I:.

'1:. ,:\n 1"1 :i.n V,I(·:·:' 1"c·:,

~::;c: 1"1:i. ,',1. p i:\ ,r- (.:.:, 1 1 :i. 1,!,I:i.th p,':\'''''I:. p ,...0 c; (.:.:,~:;.~:;.(.:.:,d ·f:i.n :i.·:;;.h(·:·:,,j
..."
- .. :-<

1(.:.:,.,:\'1:. 1"1c:' ,... :i. 1"1 ,':\ ~.:.:,~I 0 ()<) >..,c:' ,:\ ,... 0 1eI + ,',1.n ::/ ,:\ 1"d,::;. :i. t.(.:.:,:i. n I..l p P(.:.:,1" L (J >..p + " I{ >..,

':'<. bou t (,~I ()O() :C:"C" ~I ·!.-.i:HH·I:i. 1"1q 1.I.d. t 1"1 vegetabJe tann:i.ns was common

t. he·:' n(·:·:,d :i. t.(·:·:' 1'.' =,,,'.1"1 (':':"':'.1"1 ",nel t.I·H·:·:' t.(·:·:'ci":'''I:i.qu(·:·:' ·::;·P'."(·:·:'i:\eI

-1:. hl'·ouc.\ hOLl t ,... (.:.:,E, c h :i. n C! t·,m~:.!1" :i. C ,':, ":,.''1't (.:.:,,."+ 1"1(.:.:,

penetFation of that cont:i.nent"

In ,:,.c!d :i. t. .i on to thi::·:,:i.I"· ,':\p P 1 :i. c:,':\t :i. on ';:;. in 1(':':',',1-\:.1"1(·:·:,1'"

'·".nd d >..(.:.:,:i. 1"1q ~, 'I:..':H·ln:i.n~::. 1..1.';:;. (·:·:,eI .i n '1:.1".('::'

c:1':'<. 1" :i. 'f .i c: i". + :i. C) ,", ':" I V.I :i. 1"1 (.:.:, ,',1.1"1 d b(.:.:,(.:.:,r ,I i:\ ~:;. ':'<. con <:;. t .i tU(':'!i"I t to

......':i.: ;::.CD';:;· :i. t :::.... C)'f d 1" :1.1 1 :i. n (J 1'1'11..1.d :i. n 0 :i. J \1-;' (.:.:,11~, i" n cl :i. 1"1 b () :i. 1 (.:.:,1" VJ ,). '1:. (.:.:, ,."

:,':,1(·:·:, 'fo I" flL:, + :i. on" :01..1.<-:-:' t.O :i. t ':;:."I ~;:.t. ,c- :i. q (.:.:,1"1 t. p 1"0P(·:·:,r t :i. i·::":;;· ~I

b i·:·!(·:·:'n 1..I.':;.i·:·:'ci :i.n t.!"!(·:·:, + I' e:' ,',1. + rlH':':' 1"1 + t.c:q", ':;;.:i. 11 :i. -1:. :i.: :::. ~!

P 11,:,. ,." ./ 1'1 (.I .i t.:i. ';:. ~I .;::.j":.:i.!"! i·:·:' r U Pt :i. Dn~:;.~I

:i 1"1 -1:.(':':"::;' t:i.n":tl b 1(.:.:,(.::,d :i. 1"1 CJ ~I .::\nd <:I.n-l::i.do-l:.(·:·:' -f(::tf'" 1'1'1(.:.:, + i:\ 11 :I.c: ~I

\.'..1:1. th 1.I.rhi ch .: .J .
.t t.

.::\nd ·:;:·n11..'. t.:i.on .:::. 1.I.J:i. t.h ';:;..,:..:1. + '::;.~I

T.1.1"1 p I ,',1.1"1 '1:.·:;:. ~I



to pl.::\nt.·;:;. :i.n

t.o :i. n .:i u I"~y' !' o ". :i. n ~;;.(.:.•c: + <:;. D \" cli ~:;.(.:.:.,'\ ';:;.(.;,. .::\t. t .:':\C !.-:. ~;;. on

P:I.,':".n '1:... T h (.:.:.>., d (.:.:..:':\C '1:. :i. \..' .:':\t. (.:.:.b () + h ""l :i. "'1..1. ';;;. (.:.:.';;;. ,':".n d (.:.:.); + r '::".C E' 1 1u.1 '::\,." (.:.:.n :,:/'1'1'1 (.,:.';;;.

:i.n·:;:.o1\.\b:i.:I. :i. ~:;.:i.n C,l th(·:·:·ii'I as they w:i.ll any t.yp:i.c'::ll

"'(':"<:;.:i.':;.'I:.

to

'::'1 t t ,:'1 C k... T'::".nn:i.n

nilgli£0 are locally used for the cure of pile and
.-:'.!.

d :i. .;::.()!'..(1<.:.:'r' ..

':;;.t. c, in ':':".c: h

th:i.s work :i.s to ascerta:i.n :i. ''1' \.-'(.:.:.(.I c·:' + '::'.b 1 (.:.:.

!··:.nC,I.' ..!1"l t';:l1"1 n :i. n ....b(.:.:.,':".r" :i. n (.I !···I:i. (.I (.:.:.,.":i. ,':\1"1 Cc)u.ld

h(·:·:·ut.i J i :,:(·:·:·d in t.h(·:·:· b:i. () 1 ()(J i <::<':".1

'::;.P(·:·:·c iITle·:·n '::;... T ':'.1"11"1 :i. 1"1 (.I Pj'''o'v' :i. d (.:.:..:;:. p I"() t.(·::' c: t :1.()I"! <':'\(.1,':\ :i. n ':;;.+ t. he:· ,':\C + :i. ()I"! ()"i::

it is the collagen fibres that are more utilized :i.n the skin

-1:. "\ nn EI q (':'!' :i. t h'::".':;. b(.:.:(.:.:.n ,',\,."cJLI.(·:·:dt h,':'1 t t h(.:.:.r F' '::;.hou :I. d h(·:·:no c h(·:·:·in .i C ,':'•.1

why other polypeptides (proteins) cannot react with

t.h(·:·:··;::.(·:·:· t'::lnn:i.nq i ':::.(.:.:.)::P(·:·:·c 't(·:·:,d th.:,: .•.'\'.

pl<:".nt. ·,:;.t..:,:\I::<:i.l:i. Z(·:·:·

p \,'0 '1:.(.:.:.in·:;:..... hE'j"; Ci·:·:· +,':".n n :i. n ....b (.:.:.<:'1 1'" :i. n (.I

C)CCU.f'·· .in !···I :i. (I (':"I"':i. .:':\•. "f' h (.:.:,:::/ :i. n C It..!.d (.:,. 'I:.h(·:·!

CI..I.C",\}}'·p'l:.Ll,,'. (.:.:.'1:.<:: •. ~::;omE' of th(':':'m h.:':'I'v·i::·:· h(·:·:(·:··j"j1..I.~:;.(·:·:·d :i.n ·;:;.I.-:.:i.n'I:.':'lnn,:,.c.l(·:·:'"

1••/ (.:.:. C,i(.:.)+ ':".b :I.(.:.:.t. '::".1"1 1"1 :i. 1"1 ':;. ,':". r (.:.:. pol}' Ph (.::.n 0 1 :i. c: ~:;.u b,;;;.'1:. i:'1 n c: (.:.:.":;. (;..1hi c: h ,:1 !". (.:.:.

,...(.:.:.';';.pon ":;.:i. b1«.• '1'c.,." '1:. h (.:.:. '1:.. :':\ n 1"1 :i. 1"1 (.I .:':\c: '1:. :i. CIn .. The non-tann:i.ns do not

P'-:I!,·t :i. n '1:. h (.:.:. t .::\n n :i. n (J P ,."D c:(.:.:.~:;..':;:. cli \"c·:·c:t :I. }' but

:i.ITlpCI,,·t.<':',.n t ,':'.':;;. ITIC' d :1.'f :1.c·:' ,-" ':;;. o'f + 1"1(.:" 'L '::\ n n :i. n ':'. c: t. :1.c. n (':':'" (,:,I •• t. h(·:·:,>' (J :i. ·v'(·:·:·
I::,.1

bc)ci}," to the leather, and disperse the tan aggregates ..



of a wide variety o'f pI ,':".n t <::.•• :i.n

:i. 'f 'I.'.D ~::.I"".:i.n .:;:. :i.n

':::.C)]. \,,'(,:,:'n t. ~::.!t nc) For a pheno:l.lc substance '1:.0

'1.'•. :':\ n n :i. n (,:,I p I," C) pc·!" '1.'. >,'. :i. '1.'. m1..1.::;:.t hi:\ •.....•(.:.:. .::... il'j() 1(.:.:.C l..1.1 (.:.!

t CI C j" C) :::. :::. .... :I. .i n 1<. c.•.d j i:'1 c: c·:'n t. coIl i:, CJ (.:.:.!"! chi:'" i n ~:;.!' i:'1 'I. i:". !,'·c.!(·:·:·

p I".c·:· 1"1 () 1 :i. C t.C' ':':'.c: h:i. c' \..'(.:.:. CCHl'I b :i. 1"1 ':'. + :i. e.n E•.t.

point·:;:... The lower limit of size is defined by

.:;:.ho!'!''!:i. n q t hi:\ 'L the· Ci:\ Pi:". c:i. t},' tC) ti:'!.n

h(':':'q:i.n~:;. to deve:l.op when three qalloy:l. groups are attached to

:i.·:;:. 1.}.,I(·:,:·11 :i.n 'v' .:':\j"" :L () I..!.::::.

T 1''1(·:·:· \,'. (.:.:. cJ (':':'t. i:". b 1 (':':' tannins are classified .i n+o

h>···c!1"01 ;:'-,":;:..:':\b:l.(.:" t..;':"t n n in';::.

,':\!,,! cI b i:\ ·:;:.(·:·!d on the·:·:· .:;;.t r U c: t u :---i:'1 :I. t.Y P(·:·:·":· ••

.;':\C +i. c)n

·:':'IC.i(,:,:·n t.~:;.;. .:':\C .i d ':::.It

h /. d I," C) J >.,' .:::. ,':". b 1 c·:" '\'.":".1"11"1 :i. I"! .::;. \i.,1h:i. c:h h I':".''''''' (,.:. ,':'. po I >"(.:.:.~:;. t.(·:·:·I·" ~:;.t.ru c t.U.I,'·(·:'·

Elc:i.d·:;:. .into

PI,')1 >..-h>..-dI·":i. c ,·:'!.1c()hol':::'!' ph.;:·:·l"!o I';:;'!' c'·:".!·"bo :>;: >." 11 C ,·:'<.cid·:::... :O'::·:·P(·:·:·nelin.:,:) on

th(·:· Et. c: :i. d !t ':::.\.1. bel i ....,.'i ~:;..i on .i n+o
1o

C) ,':",11 C) t. <:\ 1"1 I"! :i. 1"1 .:;;. ,':". n cI (.::.J 1 ,;\C.I :i. +,':\n n :i. 1"1 .:::. :i. .:::. ':". 1 '::;.C) 1,.1.·::;·U. ,':\ 11 >.., in ,':\d (.:.:. ;



ellag:itannins give h(·:·:,x i:\ h>"d ro >:: y'd:i. p I"";(·:·:'n:i. c "\c :i. d (11) \1,1 hie h :i.':::'

isolated as its s'lable dilactone ellagic acid (Ill) or acids

derived by the chem:i.cal transfor'mations (such as oxidation,

,:I.:t CC) he'1:i. c POI'"t.i c,n t.h(·,:,h::/dI"'C) h>·..·::;..::I. h 1 (.:.:, t..::\nn:i.n·:;'.:i.':;:. d

":11.. \ t. he·!""! t .i eEl t.(·:·:'.j
:I. ()

C <:1.::;:.(.:.:,":;. of 0 t h(,.:,r <::.1..1.C.I ,':'. I'" .:;:. <:\ n d (,:,11..1.:i. n :i. c ·:il.c :i.d <:\ C t. :i. n cJ i:\ ,,:. t. h(.:.:.c.o r (.:" "

also exist several

tannins do not readily break down i'..Ii'l:.h

:i.n·:;:t.(·:·:,.::·I.d un d (.:.:.,r- cJC) PC):I. >···IIH·,:' ,r :i. :<-: ·i:\ -1:. :i. cln

unci,·:·:"'" <:Ict:i.on ()·r t.O >' j. (.:.:,1 d

phlobaphenes or tannin reds" The derivation of the t..iil.nn:i.n·:;:.

t(·:·.'ii'l·:;'.(·:·:' 1"/(':':'~:'.i':::. a matter ot some

V-,I() I'"j ....(.:.:'["..:;:. they are formed hy C) ~.,.

:::':,.. l.\ d:i. (:1 ], C) ,...

()1 P,c- (.:.:,c 1..1., .... :::. () , .... :;:. "



H
IH-~-ooHHH \ OHo

H

H-9-
H

t-- HOOC

HO '.".1')t.«: I"....I~m(:..,.).,.'.....,.+ '.1'.o I')<.:.',"','.1'.,'.'.o 'f HOgallotannins and ellagitannins

On hydrolysisn the gallotannins give galli~ acid (I) and the

ellagitannins give hexahydroxydiphenic acid (II) which is

isolated as its stable dilactone ellagic acid (Ill) or acids

derived by the chemical transformations (such as oxidation,

1"'(·:·:<:Iuct :i.on ,:Ind I'":i.n (.I ·r i<::.~::.:i.on) 0'1' h(·:·:·x d hv d 1'"0)(Y P h(·:·:n:i.c <:"1 c :i.d ..

,:\1 co ho 1 :i. c: portion of the hydrohysable tannins is d

(.:.!luco·:::.<-:·:·., "IUthen t:i.C"I t<-:·:·<:I
:1.0

cases of other' sugars and guinic acid acting as the core ..

although there also exist several

T h(·:·:con d (·:·:·n<::.(·:·:·dtdnnins do not readl1y break down with

.:\ C i d <::. :: :i.n<::.t(·:·:·Eldthey undergo progressive pnlym('::I"iz,:\t.Lon

th(·:·:·action of dcids to yield

phlobaphenes or tannin reds .. The derivation of the tannins

temselves is a mdtter of some conjecturen .,11 t houq h mOf:; t

they dre formed by condensation or

polymerizdtion of monomeric flavan - 3-4 diol or flavan-3-

,.



J.n

t.i::.:' r·m·:;;· ()·f + h(·:,· :i. r 1.. 1.·;:;.(·:·:'·:;;. "\ r·(·:·:· ::

( :I. ) T,;\nn:i. c ':'. C :i. d

semi.ala IAnacarcliaceae)

Tu r k.:i.~;;.h t.<'lnn:i.n cynipstinctor1a galls on -!:.1.....I:i.i.:J·";. cd;

.... ! .(·:·:',·:1 "''''C·i·;;;· cd;

·;':\(::C)I'·'n CU.p':::. of (:11..\(·:,·I'·CI..i.·;".

( F ,;\(),;\C (.:.:.,·,1 (.:.:. ) "

( (:. ) cd; T(.:.:.r in .i n EI 1 i "I

..» ) :0i ..,:i d .i :i. pod·:;;. ( c ,;\(.:.:.~;;.,;\1p:i. n :!. "I )

( 1... (.:.:.C.II..I.ITI i no·,,;· D. C:' ) ••

( ~:::) p()cl-:::.

( 1... (.:.:.CJ U ITI :i. n ().;;;.E'. (.::.) •.

clentala (Fagaceae) ..

C:i "I J C) + <". nn :i. n .;;;..................................... T,·:I.nnj.c. .

() ·r 'I (J '.". 1 :I.0 t ,·,1.n n :i. n .;;;.,. .':'.n d " + <". n n :i. c "I. C:i. d " !.I •.1 h .i c: h c: ,.;\n b (.:. d (.:.:.c.! r· .':'.oj (.:.:.db>·'

.,;"'.C .i dOl'· (.:.:.n :<-: >' in(.:.! t. D Y·.i (.,:.1 don 1 ::;i (.I,;\1 1 :i. c·,,!. c .i d ,·;1 n c! C) 1 \.I. c:0 ~;;.E' "

:I.:;.:.:
·fh(·:·:· e,·r Fi~;;.c h(.:.:.I··· h:i. ~;;.

1(.:.:';:! .1 ....
\..1. . .1

. •.•. «:
1.• ,1 ! t,:lnn :i. c.



penta -m _. digalloyl t<'lnl""li.1""I

pentagalloylglucose. synthesized pentagalloyl

j"J .i ':::. n ~';'\·t l"i, j"" .:':\ ]. P $'" c)d i"t. c t~::..,
:I.:::.;

1<,'\1'·1'·(,'1··· (::'::.1:":.::. 'il.J.::.
J l.~

·f i'· .::\C + :i. o r·1.::\t.c·:'cI t. ,·:1. n n i c;

EI. C i. d Turkish tannin by P !'. (.:.'c .i p :i. t ,·:1 + .i on 1/•ii th .;:\Jum:i.1""l :i.U!T!

h:::/cl I'" () x :i. d (.:.:. C C) n C 11..1.d (.:.:,cI t.h,·;I.t.+,.:\n n :i. c ~':\c: :i. d

pc'n "1:.':;1.(.1 ,:1 11 O}'":I. q:l.u co·,,:·(·:·:, of the·:·:- t:::/P(·:·:'

F:i .:,,:.c h(·:·:,I··· :' IAI:i. t.h

esterified with qal:l.ic '.;'.c.i cI " q Iu co·,,:·(·:·:,

a small proportion of m cliqalloyl qroups, ,·;Inei po'::.'".:i.bl}' <:\

l:i.near ester groupings (e.g. trigalloyl forms.

Two dimentional paper chromatography of
., I;:
.1.... '

(.:.:, ::< t.I:· .:':\C +';::. 'f r'C)!T! c h :i. n (.:.:.,:::.(.:.:.q,·:\l:l.·:". ;:::\:.t... ::. )
:!. ..?

':::.hc)t}.,1(·:·::d of :i. \.1(.:.:.

C:C):Ttp()n(·:·:,n t.'::: ...
:!.(:.

(!'.!h:i.·I:.i·:·:' <,<.ne! !< i n q ,.:"<. n d I}..ihit. i·:·:' .i d(.:.:,n t. i f i(.:.:.d

t.hi'·(·::'(·:·:' ITI

d .i cJ i;1 11 :i. c ,·;1 c i d )' P(·:·il'· C(·:'I""I + ):1 .;:"lnd pr·o b.;;\ b 1::/ pi·::'!""! t,·:\c.!<:"111o}·· J (J 1u cO~::·(·:·i

( :.:"=: p(.:.:,I'· C (.:.:,n t.) .;:\n d ·,,:·u.(.I (.I (.:.:,.:::.t.(.:.:,d '::1. n C) t. h (.:.:,I··· ITI :i. (.I h t. 1:)(.:.:, ,.:\ t.1···:i. (.I ,·;1. 11 :i. c .::\c :i. d

(,·:\I::"::H.\ t. ·1.1. -I:. 1·"1<":\ t

the same gallotannin
:I. ':/

·,,:.,·:'.fnp1 (.:.:,

the oligosaccharide core is inapplicable and that the

(.:.:,:I.1 <". (.! :i. t..::\n n :i. n .:::.:; b(·:·:· C",':\U. :::.(.:.:. -l.".I·',(,,::,:i. r ~::.()11..1, -I:.:i. c)n .:::.d (.:.:.PC)':::, :i. t, ()n



..~
.'

b Ci '/ i c·:·V,I (.:.:.d i:'I,,:. i:'1 deriv~tive of q~llic ~cid ~nd is obv:i.ou!;;ly

:i. rnpo I" t i:H) + :i.n r·c·:· 1i:'1t .i on to the structure of ti:\nn :i.ns

in these extracts. Acid hydrolysis of the extracts

incv'eases the ~rnount of deposition, and the characteristic

()~O-O-CHO~~I. ------QOH
CO-0-

Ll1i:\qic i:\c:i.d

b 100 rn 0 nth (.:.:.~;:.U r"f i:1c:E' of 1(.:.~i:\ t 1'1 ~,~ 1" t i:'1n 1'1(.:.:.d w:i.t h (.;)11 iil(,:,I:i.t i:\I')!;;•

Ll1~qic ~cid was first described by Braconnet and
21

i:'Ind '1.'. 1"1 c·:· i:'ICC(·:·:'pt(·:·:·d'fol"muli:'1 11,li:\~;;put 'fOlIJ<:\I"d by UI"i:\(·;)be.

~':~O
chc~vn?ul

It is
". .. '"".t:.A:'

from q~11ic aC1d and is ch~racterised by its

in·;:;.ol1,,1.biI i '1.'.>' :i.n 11,li:'1t(·:·:·1"• by piil P(·;) I"

c:1'1 I"CHIlE,tOC,IV' i:\ p hy t hi:'1t (·:·:·11i:\(] :i. c: i:'1c: :i. d (.:.~x :i. ~;;tp d :i.n th(·:·~

In mYl'ob~1~n extr~c:t the bloom dppositpd by thp extract

con tEl .i n c,'eI not on 1Y C,Ii:'I11 :i.c; i:'1c: :i.eI bu t i:'11~::·o
~?4

C 1"Y!5ti:\ 11:i.n(·:·~

c: h(·:·~I::ol.llin :i.c: i:'1c: :i. eI• F I" (.,:,l.ld (.:.:.1"1 bc·:· I"~c,l 'found th:i. !:;

hydrolyspd with ~cidsto qivp qlucosp, qallic acid and acid

(Y1' un ,.....1')01.',11"1~;:.t ru ct.u r (.:.~c i:d. 1o d II ~;;P 1 :i.t i:\ C:i.d II bu t 1 i:' .t<.:.~I"

c:hc·:·l::ou1:1.C:i:'lc:id b)/ Hc:hm:i.dt (:<.L~. !:<':,,~!. on h;.'dl"oly!::.:i.!:; of ch(·:·~bul:i.n:i.c

,:',c:l.d.

E>ch,n:i.d t i:\nel
;:~6

,'.., .i c·~~:;1~1i:\ n d t :i. ~:;o1i:\ t<-:·~d i:n:HIl

extr~ct ~ crystalline product called chpbulaqic
~~7

a cid , wh:i.l(.;'

~:khm:i.d t i:',nd I...i:" eI(.:.:.rn<,\n n found the samp substance in

carboxylic: ~ciel fr~c:tion of divi-divi pxtrac:t.

!



c:0 I"~:i. 1':\(,:.I .i, 1"1 :I. (,:.IdllD)ll ·-;:-;·..·6 ..··

isoldted from myrobdldn dnd

d :i.v :i.....d :i.\l .i (.:.:.)(t 1" i:'\ C t~::. c: I"~>' !:,:. t ii\ IIi 1"1 ~:., tE~I'·m(·:·~d

"col·":i.li:\(,:.Iin.."

Gchm:i.dt
'29

,'H) d ~:;c: hrn :i. d t o b!::.(·:·:·I"v(·:·:·dt hi:'\t

hy d 1"<::0 1>' ':,:,.:i. !::. of chebuldgic dcid yield corilagin and chebulic

acid while Gchmid·t Ql~ 01~ reported that the hydrolysis of

rn (.:.)t 1"1)/ 1.:\+ (.:.:.d corilagin gave hexamethoxydiphenic dcid :i. n !::' t(.:.~i:\ d

o'f the ellagic: acid formed by the hydrolysis of the original

T 1"1.i ~:,:. :i. n d i c: i:\ t(.:.:.d thdt hexahydroxydiphenic acid is

:i.n c:ol"·:i.li:u,:.Iin:i.n !:;uch ,':\rIli:\I')1"1 (.:.:. 1" thdt :i.t c.ou Ld

QH H
>----< -2H 0

QH 1. )OH

coo

HQ

~Q

H

(.:.)11 ,:\q i C i:\ C :i. d

<,:)i:\11ic

ii\ C 1 d C,II'·Ol.\ P 'f rorn co I" :i. 1 i:\(,:.1 In , 1(.:.~,:\V i n (I ,:,\ hexdhydroxydiphenoy1
30

~:;C hn :i. d + !?.'.l':.!!. ~}~J(,:.I1 u CO!:,;(·:·~ i:\ !:,:,. + h(·:·~ Co t h(·:·' 1" '·"(·:·)i:\ c: t :i. on p ro d u C t ..

h(·:·~x i:\ hy d 1"'0 x y d i P 1"1(.:.:.1"10>' 1 ....p....(,:.11 u cO':;(·:·:·\1,1 :i. t h t h(·:·:· dip h(·:·~ni c ,:\C:1. d es tf:'~""

linked to the 3 and 6 UH ClI"{:H.lP!:'; of th(·:·~ql1.1C:o!:;(,:~ il)ol(·:·~C:l.ll('.':)s"



p
.y

31
T h :i.~::.''1'Co I" rn 1.11 i:\ I···Ji;1~:; V (.:.! 1'" :i.'f :i.r:· d b)l S c:h In :i.d t ~:::::J.~~.~:::\.:,1...~~.

,

H

~COOCH
~- \

HCOH

COOdH
, \
H CO H
\

H C O----.J
/.

COOCH2
HO

CO''':i.li:\q:i.n

1"1(.:.~i:'1n \1,' h i 1(.:.! ~:; c: h rn :i. d + (? ..t .!!. ~::~.:,1," .!!. and Sc:hmidt and Menyer

had established the struc:ture of c:hebulic: ac:id as a

tricarboxylic: ac:id c:ontaininq a qalloyl qroup whose c:arboxyl

(,:,I 1"01.1 P 11,'i:'I~::· h:i.dd(·:·J"Ib>' 1 EI c;tnl'l(·:·: 'f'ol"mi:'1 +ion' ..

O-°jcHCOOH

. £()OH
H-CHrH

Ch(·:·:bul:i.c: i:\cid



:1.0

Suppo~ting evidence fo~ this formula has been given by
34 35

C! I' :i. rn ,,:.h,:,\,..1 C·} t.. !:':' J..~~.~,
:":")6

(? ...I":.tt. <, .J.... tt. H :i. n C c·:·:·

i:"II")(:1by Hi:lwol'"th

',\CJ.d g':'\)c·:·:' COr il "i<;);i. n ,:,nelc: I'H·:·:' b u .I.,,"I<J:1. c:

chc·:·)bul:i.c ':lc:i.cI on C',\I·"c·:·:--f'ul hy'dr·oly<::.:i.s" :i.t 1A1"i!:;nO\1J obv:i.ou!:; thi,\t

:i.n c:h(·:·:·bul':lc.l:i.c ,,\c:i.d ,:,l!".o tl'H-:') :1..... po!:;it:i.on of thc;.) qlUCD!:H? Wi:\!.,';

Co c:c:u P 1 (·:·:·d CI':111 .i c: "\ c::i.d ,,\n d the·) :':)"
:':-;7

PO!:;:i.t :i.on !:; thc·~by

d :i. p hc·:·ni c: the·:·)hc hrn:i cIt

c:he·:·hl.l.l :i. c acid was attached in the 2 and 4 posit:i.ons of the·:·)

c.ll u co',,; c.:. m u 1c:·cu. 1(.:.:.c·:·:;;:i."'.-1".:i.nci :i.n

'f r e'I"I"1 t h.:::· "".'l. I' U C t.u ""(.:.) :i. t. c:h ,,\n c.l(·:·)d to W he-n s.p I :i. t off

Iy·,·' 1,·.· e ·11·1:',1',,·.,,,.i:

o 0 CH--------------.

/
H CO CO

CO ~/): H

H COCO

~O
COO C~ ------------------~

CH2-C0>< . 0
CH -CH "<,

COOH
~OH

..-;/ C --;c----d~
"'-c H ==oR

CH

C

C; ill"; ., '.,' i I· ,:,nele h(··:'bi.tI :i. n :i. c: c:hp bu 1 "'"«:.1 :i. c: i:\ C :i. d !,;

:i.·'::. ':.I":,·I·!.I·,.:·::· ·j·c·,r!".:·:-:,,· C',I', 1·1·/d,'"u1>',,:.:i.·:::. e,,\,···r·:i.(·:·:'d ~':~ H-··,:\tO(l)!:; evn d (Ji:\\/e·:·)

:.:; "lc,l(-·:·<:,. r::d: c·:·:!1,·:ICI:i.c '::Ic:i.d :i.n·:::.tc·:.:',:,cIcd' ,:\ ruoLo cd' ~:·),:\ch of e·:·:ll':"I<J:i.c
37

<':1c :i.d ,',H'I d q "\ 11 :i.C ,:, C:i.d (.'.I:i.\)e·'n by Ch(·:·)bu 1 i:\(J:i.c; <" c :i.d " n Chm :i.d t

!::.uq(1c·:"!:;. tc·:·:·d ,. the~efo~e" that :i.n chebul:i.nic acid the glucose 3

i,ind (, PO!,,·:i.t :i.on !::. ,:\ I'"C-:·)0 c:cu p 1 i (·:·)d by t\"IO (J i:\ 11 oy 1 (J ''"CH.1 P!:; :i.ns tc·:·)<!\d

I,. .
•J<



:I. " ~:.:I

:1. :J.

of the hexahydroxydiphenic acid found
.ss

in chebulagic acid.

indicated that mild

c:h(·:·~bu 1 in i c ,:'1 c:id chebulic and gallic: acids and
~:)9

,a \,\,

di(],:\11oy 1(]1uco~:;[,~(J,I h :i. 1(.:.~~:;c hm :i. d t ,:'\1", d Bc h,:\c h

the structure of the latter as 3, 6-digalloylglucose - a

'1' ,:'1 c t ~::·up po ,."t :i. ng

HOPCOOC\H
H C a co

CH2-CO\.
. ./'" \.

CH\. 0

"cH -c<
I COOH

~_C(~H
C 'r -OH

"cH=OH'

\o C H
\

H cae 0
\

~cp
OC H2

the above structure

T ,:\1') n :i. n F x t 1'" ,:\ c; t~::..... - . ...•
The most important tannin extracts of this group araF

'\.

:I.. Gambier extract - leaves of twigs of unc:aria gambier
( F~ubi ,:'1 c (.:.:-,:\(.:.:-)•

2. Catechu (Burma cutch) extract - wood of Acacia catechu
( I...(':'~(Jurn i n 0~::.,:\(.:.~) •

··.v
,.) u UU(·:·:-I;)I"·i:',<::1"00(·:·~xt'''i:'l<::t....(JJood 0'1' l::.c:h:i.nop",:i.!;;

b ,:\ :I.,:'1 n~::.i:, (.:.:- ( An c,:\,-"d :i. ,:'1 •..• C (.:.~,:\ (,.~) •

lo,"~;.:ont:r.i:i~

Wattle extract
( I...(.:.~qurn i 1"1 O~::·,:\(·:·, ) "

"" b':\I"'I-:.of Ac,:\ci,,\ mollissima

5. Tizerah extract - wood and roots of Rhus pentaphylla
(An ,:,c: ,:\ r:d :i. ,:\ !:;(.:.~,:\[.~) •

U,"und ':\}' (.:.~)(t ,."(:'1 c: +
(An ,:'1 c:,:'1 1'" d :i. !:;(.:.~,:'1 (.:.~ ) •

"" ("",oDd of A!:;t,"on:i.um

'/. Mangrove extract
Rhizophorac:eae spp.

(Borneocutch) - bark of various

"

i
I
1



l:?

hi:\ 1" , ....• ., ... ·c
I..,' J

10 ..

:l.:!. T (.:.! i:\ '1:.i:\ n 1"1 :i. n .:::.

1..":':'"J

Th(·:·:,

put. cI .:':\i m.i nc,i

('b) of :I.~:'tZo."" :i. p :i. n .:':\c:C) 1 h >.., P () '1.'. h (.:,<:;. :i.:;::. () 'j"

;:'·\O"",:·\:~·:·~
F~u~:;.·::;.(-:·<l.1 !'

been chemically :i.dentified as

:i.nterpretation of c: ()I"I d (-:.:,1"1 .:::. (.:.:'0::1 t.i:\nn .i n

( c! ) .. 'I

<.:\ .;1... ".

P()·;;:· +uI Et. t.(·:·:·d 'I.'.'·:".nn:i.n CC)fn pI (.:.:.x :1.1"1

c: (::tin P()·:::· it.:i. c:on i:\ n c! t h i:\ t. c·:',':'1 c: h con t..:':\:i. n ~::. E\ p PI," (.:.:,c i <:\ b 1(.:.:,

()·r t.:,:\nl"l:i.n·:;:,

The behaviour of an :i.'::;.

d (.:.:,p «: nd i:\n '1:. cin t.hi·::;. :i.ndj.'.....' j.dl"I..:,:".1

in an extract may playa part in t. i:\ 1"11"1 :i. 1"1 q !'

·;:;.:!.nc,l 1(·:·:,

c hc·:' 1'1'1 :i. '::;.'1:. 1" }-., t.'·:".nnin (.:.:, >:: '1:.1," ':':". ct·::;.

,':\ I'" C'U n d t. h (.:.:, C ,':\'I.' (.:.:,c: h :i. 1"1 h >.,' pot.h(.:".:,:.:1.'::;. 0''1' Fl" (.:.:,1,,1. d (.::,n b c·:, j'" CJ !!

/.\':?
1::: ..../(.:.:' 1'''(,:,:,,::;· t... ,':".c! 0 P '1:. (.:.:, d '1:.h (.:.:,t.(.:.:,I'" rn "c ,':\+ (.:.:,c: h :i. 1"1 " ,':'1. '::.

collective name for those substances :i.nplant extracts wh:i.ch



y :i. (·:·:·1 d :i. nq p hLoro q Lu c in o I andC ,:i t E' c:h :i. n in

P1"'0to c:,:i +(.:.:.c:hn :i.c: ,:i C:I. d ,:\1k,:i1i in qivinq,:\ndon

i 1"1 ~::. 01u b I E' phlobaphenes or' reds on

h(.:.~,:'1 + :i. n <,:,1 with mineral ac:ids. His argument was th.:\t mOl:;t

'1' 1,:\'.fonoid substanc:es are based on phloroqlucinol linked to

c: ,:i t.(.:.:.c: h 0 .I. by a ring system involving a 3-carbon cha t n ,

sinc:e a similar skelec:ton c:haracterized the anthoc:yanidins

,:\!'ld :i. + cOndf~nf:;edc: ,:\ t. (.:.:.c: h :i. 1"1 ~:} !'

t i:\ n 1"1 :i. 1"1 ~:: •• their rei:\c:tivity resembled that of~::.:i. n c:(.:.~

c:,:\t (.:.,c:h In , rnu <::. t. b(·:·~ polymers of C:i:\tec:hin~ not of the ~elated

'1'1,:\von 0 i d ~::.01'" ,:'11"1 t ho c:>',:\1"1 :i.d :i.1'1~::.p 1·"E·~~:;(·:·~nt :i.nthe ext Ir ,:\ C t 1:;.

Th(·:·~ th(·:~ in:i.m po 1'''\'.•:\1'1c:f~ .of C,:i t(~~chin(·:·:·\..:i.d(·:·~nc:(.:.~'1'01-"

condensed ti:\nnin extri:\cts is confined largely to qi:\mbier i:\nd
~:iO

r:unll':'1 c:ut c:h (.:.:.x t 1'".:\Ct~::... I\'f<.:·:·y(·:-~I'" demostri:\ted the existence of

ci:\techin i:\nd qalloC:i:\techin in oi:\k and chestnut barks.

Th(·~ on 1)1 substanc:e which :i.ncould I"(;.~,,,d:i.ly

,:'I!'ld it was observed in significi:\nt i:\mount only in q•.:\mbif~1"

':'I!'ld c:utch .. Th(·:·:· compound :i.1::.h:i.qhly rf.·)act:i.v(~)and.

hi d(·:·~~::... Ci:\tec:hin existed in six isomeric forms~ D- catechin,

1....... C':i t(·:·:· c h :i. n !' catechin, D- epici:\techin, I...-epicatechin, and

....(.:.,p:i.c: ,:1 t(.:.:.c:h .i n .:\nd v<:\I'·:i.ou~:;inter-c:onversions of

.1
~ I

',\

.....•



:1.4

products could take place on the basi~ of the formula

HOmlH~
HOH

H2

In \I •.I:i.+h th:i.!::. Cr.1tE~ c h:i.n'1'01"11'1\.\ I ,:'1 !I

p h l.o roq Lu c.in o I and protocatechnic acid of condensed tannin

E' X t I" (:'1 C t ,,;" It :i.!"'found :i.n,:\!:;!:;oc:i.,:'1 tion tJJ:i.th other <:;ubst.:\nCf:~S

!::.uc h ,:\!::.'1'1,:\von 0:1. !:;i:\nd ,:\1') tho cy ,:\1"1 :i.d :i.n !:;!I which possess similar

carbon skeletons built up of a phloroq:l.ucinol nucleus linked

to i:\catechol nucleus via a six-membered pyran

qU(·>I·" C(·:·:'t:i.n,:',ndcY,:ln.id:i.n "

(;l u (.:.:,J" n·:·:'t :i. n Cyanidin Chloride

In qi:\mbier and Burma cutch extracts,
:I.:='''

ci:\techin is the constituents. In

qi:\mbier extJ"i:\cts it forms about 50 percent of the water

s.o Lu b Lo con t(·:~nt"
::.:1:1.

H ,':'1 t h tl,1,':\ Y !I ,:'1 n d
::.)~':~....~.\t.J

Hathwi:\y and Seakinq showed

C,':'It(·:'c h :i.1"1c,':,,1"1ttl"ld (':'~I"'C,!Opo I >'m(·:·~I'" :i.z ,':'1 t i on clu I" :i.nc,! ,':\U t.o x :i.d ,':\t i on .:\t .:\

pH ,:',nd thi:\t the process :i.nvolv(7:'!:; quinone

po L ::/m(·:·:, I'" :i. :i~,':'1t i on " A slml.J.i:\r polymer was obtained bypolyphenol

oxidase trei:\tments and both polymers were similar in

p J" 0 p(.:.:,,...t :i. E'!::. !I to II phlob'·:'lt':'lnn:i.n!::.11isolated from qambier and

by

".

.. ,,~•..

'1r,



:l. ~.:.:,

·:::.\.lqC.I C'~::·+i n CJ t. hi:\ + h(·:·:,<·:\d····to···· t.,·:\:t. J quino!""!(·:·:'

()·r :i. +.::::. p .::.•.1'. t. :i. c: :i. p .::.•.+ :i. () n :i. n t. h(.:.:,·f o I'·ITI·::'" +, :i. c.n o·f +..::\n n :i. n C·:'>( + I···i:\ c: t.::::.C)·r

the cutch and qambier types.

The·:' cut.ch

·:::.I..I.C.I(:.1 (.::"::. t.·:::. t.h.::,.t. t.h.:·:·:'·:::.(·:·:'(.::' >:: t.I'".::\c: t.::::. ·:::.hC)/..IJd b(·:·:,

lhe phoJQbaphene test

C C) n d (.:.:,n .:::.(.:.:,d +,.:\n n :i. n .::;.!' :1. • (.:.:, •

I'· (.:.:,d P I···c·:'c :i. p:i. t ,·:1."1:.(.:.:, 0 n b 0 .i J :i. n CJ i:\ n (.:.:,>:: t r <:1 c; t. \.'..1 :i. + h ii"I :i. r·1 (.:.:, I···i:\ J i:\ C :i. d!1 c: .::\n

be:' I..i.::::(·:·:,d t.C) d"i. .:::.+ :i. nc.ll..l. :i.: :::.h d :i. ·f·h·:·:, I··· (·:·:'n+ ·:::.ul::«:J r·c)!..!. p.:;:. cd: + hf·:'

i·"(' q i:\ m b .i (.:.:,1'. ,·:Ind i:\ C c: (.:.:,P t(.:,d

·:::.i..I.hC.lI'·OI ..I.p virtue of their high •...·:I.t.(·:·:'ch:i.n Th(·:·:,

c; 0 n .:::.:i. d (.:.:,I'·(.:.:,cI i:\

'::.(.:.:,cC)nd .:::.1..1. b (.I '···0 i..I. P !' ~::.:i. n c(·:·:' + h(·:·:, I""·f·:,d CCII01 ..!.,'· ().j.. + h(·:·:,:i. ,... ph 1 u b,·:\ p h(·:·!n (.:.:,.:::.

55 17
c:,.:\n b (.:.:,.:::.h U 1..•..1n c.h r () ITI,.:\ t.C) (.II"" .. ::\ phi c: .::\J :I.>,. (H :i. 11 .:::.!I 1<:i. n (j ,.:\n d I)" h :i. t. (.:.:-

to du(·:·:' t.o th(·:·:' ·f ,.:\C + t. h i:\ t. i:\ .:::. ilH.1 c: h 10 P(·:·:'I""·Ci·:·:,!""!t ()'f

·rCII'·iTI(·:·:'.j IJ·JhE'n + h(·:·:,':;.,:·:,:, (.:-:,:>:: + ".EI.c: t.·:::. hf·:,,":"<.t.(·:·:,d

V.J:i. t. h m :i. n c·:,". ,.:\1 .::\c: :i. c! •

·f J i:\ •.....•P .i n ·::1 co :I. h :::i pot h(:.:,.:::.:i.::::. cd:
/.~()

:i.Jll ..l.·:::.t.I"·:\·!:.(·::'~::. thi·:·:' d i:\nCj i·:·:'I··· of

:i. d (.:.:,n ·1:. :i. ·r >' :i. n CJ t ..::\n n :i. n .:::. h >.' c h (.:.:,in :i. c .::\1 t. (.:.:,.:::.t. C) n :I. >.' •

·that catechin was the only

(.:.:, :>:: :i.: :::. + '::1. n d .:::.1..1.q c.!(.:.:,.:::.t. (.,:,d t. h,.:\t. ..:".} hydro~yf:l.avans mlqht equally be

o·f in H(.:.:'c: J ,·;1 :i. m ~:.:,d t. h ,·:1 +

tl·"I(·:·:'

r·f·!·:::·C:'!i"i b:l. :i. n cJ



the phlobaphenes in reactivity. In the case of 4,7,3, 4

he gave 18 instances of identical

behaviour of this substance and of hemlock tannin extract in
56

response to chemical tests. Russell and Todd then stated

1,:\ t(·:·~r C.l.'il:l.flH·:·:,d because hemlock tannin extract gaveth,:\t

P 1'·0tUC,ilt(·:·?c hn .i c: ,ilc; :i.d ,:\nd py "·Og'il11 0 1 on .:\11--:.•:\1i ·fusion, hf?mlo(::k

t':HH)in a flavpinacol hydroxylated on the pattern of bi !:.

57
~J:.4 - tetrahydroxy). ·fl.:\vp:i.n,:\col.

compiillr(·:·!dthe ultraviolet absorption spectra of a number rrf

the·?i,r

tannin extracts and shuwed both had absorption maxima in the

"·(·:·?C.I ion :? !,800 +o ~·:~!I900 A"

~;.The·? C) e·!n(.:.:'".•il1 hy po t h(·:·?~:;:i.l:;of cond (·:·?n~:;e~dt,:\nn:i.ns t ru c tu Ire is·;;)

that which suqqests the condensed tannins are
~.'B

leucuanthocyanidins. Bate and smith reported that many of

as tannin by tests which demostrated them to be polyphe~Jls

,:H) dill (·:·:'uc: 0 ,:"11".,tho C::;-' i:H) :i.d :i.n ~:;•"
:'.'9

Rosenheim postulated the existence in such tissues of

i:"1 nth 0 c: Y i:\ n :i.cI in precursors which he ca J. J. (·?d

" I .(·:·?Uco ':H·, t hen:yiiln .i din l:; II ,:H) d t h(·:·:'~:;(.:.:.hypo t h(·:·!t :i.c .:d. ~:;l.lbf:, t .:\1") c:(·:·!shi:\(:1
I

,ilC C trio structure giving rise to anthocyanidins

t. hIrOU(.I h E·l:i. In .i n i:"1 + .i on o·f l','iil +(.:.:'".(.:.:."(.I •



:1.)'

ct, OH\-00H

; -OH
c
H

H

)

TI···:i.ol Cyanidin Chloride

::.'B
Bate-Smith applied the phlobaphene and the vanillin-HCl

catechins in flowers of woody plant species and

I'" (.:.~po I" t (.:.:,d a positive reaction to both tests and demostrated

thi:\t, \1,lh(':'~I'''(':'~thE':' ph10bi:\phE~n(·:·~t(·:·)~:;tIIJ':\~;; po~:;i t:i.ve the Ired C(J Lou r

clrei:lm····c01DUI···!-:·~dpl"'oduct in th(.;> phlobaphcO'!np te~;;t and not a red
9

c: 1i:\ :i. m~:·~d" th,:\t theb(·:·'(·:·~n

phI obi:1ph(·:·~nE·:' test was morp of c:atpc:hin and that a positive

tpst v'esu1ted from the conversion of leuc:oanthocyanin to

anthocyanidins under thp inf1upnc:e of mineral .:\cids"

~::.uClCl(·:·:'st(·:·:,d t hi:\t 1(·:·:,uCDi:\ntho cy .:\n:i.n~:; \IJ:i.t h (!\ ~:)!'I.~..- d Lo 1
~.'8

,:1I'"(.:.)c ,:\Pi:\ b1(.:.~cd: ~::.u c:1'1 c:0 nv (.:.)I"~:;:i.0n "

~:;t I"UC t.u n·~

Flavan - 3,4-di01 Cyanidin Chloride

(~O····6:1. 6~:~
Date'-Smith, Bate-smith and Lerner demostrated using

p i:\ p(.:.~I'" c hI'"0rn i:\ to(] I'"i:1p 1'1/ t h(·:~pl"E·)~:;(·:·)nc:(.~(J'1' :I.(·:~uc.oan t hoc::y(!\nins in

t h(·:·' 1(':':'i:\VE'~:;0'1' m':11"Iy \1,lood>, p1,:\1"1t ~:;p(.:.:,c:i.(·:·)S i:\!"Id that

\,



.:':\ .:::..':::. C) c: j. ·i:\ t. (.:.:.d 1..'..1i t. h

pc)in -!:.(-:·::d C)I.,t_ t. t.!""!.:,.•."I:. ().{

d i·:::. t. !.,,:!. bCl. 'j:.:L C) 1--: :i.·'"

..... ,;:'.." ,

/.~.

J i:\ '../ i:\ n ..'::
'.... ~!

:1. t. '::: d :i.: :::.c: C. 'v' (-:.:,r' ) ..,
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':::->..,n t. h (.:.::.;::.:i. ';::. !' claimed that it gave
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comb i n(·:·c! t.h(·:-:·

ph I ()b.::\ "I:.i:\nn in i:"!.nd

"I:.h(·:·:· j.mperfectly defined ph 1C) hi:'" "I:.,·:•.n n :i. n .:".
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·i:\ n t. h()c ::/,':\n :i. d :i. n !' t.hl ..l-:::. t..:·:'t.nn:i.n v..lh:i. c.h :1.':::. ·:::.:i.in:i.l E'.'" t.e)

isoJated from cacao hean a Jeucocyanidin v..ihi c:h

(.:.:.p :i. c ~':'!. -1:. (.:.:1 chi n !' (-) catechin, and unidentified

polyphenols on heating with mineral acid. King and Bottomley

·:::.!..i.C.l(J(·:·:··:::' t.(·:·:'d ·I:.hi: .•.t cyanidin formation :1. ~::.

:1. + Cc)u.ld pl,'ilC(':':'
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!." (.:-:.\J l..i. c: t. i on cd: t h (.:.:. ''1'1,,\'v' <:'II',;(:! .i D :;, to

fo~ the tannin ~eactions of the

This p~esumably involves the

phlobaphenes ar'e fo~me\J from catechin which,

o }:::i. d .:':\t.:i. C)i", i,.'.,ih:i.chp r'od u.C(·:·:·~:;· P j'''()'v' :i. cl (·:·:·d

·:;:.i.. \ ppOI· ..+i n(.i (·:·:· :i.d.;.:·:·l"; C(·:·:· ·ror· t h(·:·:· ''1'1 ,·:\\..•<';'In :..:·; :··i d :i. 01 .;::.'I:.l,·t..i.c:tu 1"(':' D"f: t h,,:·;.

confi~med that thei~ t.e)

t. i+ I" .::\'1:. :i. ()!"i co 1"1 .:::. :i.:;::.t.(.:.:.d rn,':\:i. n :I.}.' () 'f' <:\ C C) in p1 (.:.:.>; J (.:.:.i..i. C c,<:1n + h o c}..,,':'.n :i. n "
vo

C)"r

·)'l·····.?:~':':
:I.(':':'1..1. co <:\ 1"1 t. ho c>' ,':\n :i. n ':::.+ J'" u, c t. u. j'" (.:.:.;i H:i. J 1 i·:::. c;C) n .:::.:i. ct (.:.:1 r (.:.::d t.h(·:·:,·:::.(·:·:·

d i·::'''''''' 1::·:·1 u pm(·:-:·n t .:::.'f j'" ()in t 1"1(.:.:. •.....• :i. (·:·:'\f.,1 po :i. n -1:. 0''1' 1 (.:.:.,.:'t. + h(·:·:·1" + <:i. n n :i. n c:h (.:.:.mi";:'t. ,.">.,

t.C) t. h (.:.:.(.:.:.)~t. (.:.:.n t. +() '.....1 1"1 :i. c: h 1 (':':'l,.I.C()·::\n + hc) c:>' .::\1"1 :i. n ~::.

of tannins a~e respDnsible fur the

\f.,1 h i c: h d (.:.:.'v' (.:.:.1()P.;::.:i. n (.:.:.cJ (.:-:.'1:.. ::\ b1(.:.:,.:::. t. ,':\n n (.:.:.d J (.,:,,';'.+ h (:.:.I" ••

,,:.'.,,:.
" ..;.

H .i I:!. :i. '::;. (.:.:.>:: ,,1m :i. i"i (.:.:.c\ '1:. hi·:':' po~::.~;:.:i.b :i. J :i. t.}' -1:. h<:,. t. J (:':'1..\ c:o<:',n t. h(;) C}' "".1"1 .i n .:::.

rni.o ht. b(·:·:· one of the first forms of polyphenolic c.orn pOI..l.n d·;::.

.:::. :::i nth (.:.:.~:,.:i. :i: (.:.:.d in the pJants and might be the P ,."'(.:.:,c: u. ~....:::.C) ~..-.:::. Ct ..r

the antho>::anthidins, anthocyanidins, catechins and tannins ..

:I. (':':·!"\CO"ln t. hO<::>'<:'II"; in':::,~::.h()l..!. J d

be formed in areas of intense metabulism, and in acco!'d with

:i. n t, h (.:,:, (.:.1 j"" c. iAt :i. n (J t. :i. P ':::. o 'f >..,C) un (J I(.:.:r ,:':\ \} c:..;::.~l :i. n '1:. h(.::.C '::\ iTI b :i. ,';'. .i.
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(.:.:,>:: <:Iini n(·:·:,d"

Hel propanol under pressure gave fisetinidin and suggested

C() I" J"'(.:.::~::.pc)n d .i r'j(.:.~ I (·:·:/t~CC).;':'\j"! t. he) C}' (:'t.nin in :i. (:J h t b(·:·:,
'.:?,.:'.\

c:1<:< :i. in (.:.:,d t hEI '1:. t h:i. ':;. ,...(.:.:,,:< C!(.:.:,n t. .::\n d t. h(.:.!

·':;.!..i.I phon:i.e .;':\C :i. d ~':\':::.

:1.n "'(·:·:,1.::<. t. :i. \..'(·:·:·1 >., h :i. Cj h CCH"; C(':':'n +r i:\ t. :i. e<n :i. n bot.!""!

!<:i.nq 1).Jh:i. t.(·:·:' in ,':\d 1::,:' <:\ c; <:::< rn p r c·:' h(·:·:'n ':;.:i. \..' (.:.:, .:;,.+\.\d / thf':'

CC)I"! t(·:·:=n + . ~:
' ••. ' 1

h (.:.:.t.(.:"I"~0 P h Y'll ':<. )

..:.:''.:.:..
bo·I:.!""!

of u.':::..i n (.I

\"·1 :1. c·:' ,.,.(.::,r'~~:,.+(.:.:,:i. n o b t..::\:1.n (.:.:,d I'" C,'',:,·0 r: C .i n 0 J .::\n cl c :I. <:< i in(.:.:,d t h ,:1 t

:i.sovanillic: acid

b(·::· obtained b/ d:i.sti1Jing the ph:l.obaphenes w:i.th z:i.nc: du.·::;.t. "

:i.d(·::'n·!:.:i.·f:i.(·:·:,d

pl'·c<du.ct ·f:i. 1"':,:. t. c:.bt..::\:i.n(·:·:,d h>,' (:.j! r.::•.t.,·:\!. ·,:,.hOI.' ..!(·::·d t. h.:: •. t. (.1.::\11 :1. c ·::\C :i.d\i..I.::.•.·,::.

pl"'i':':'~:;'(':':'nt. :i.n '::•.n d

ellag:i.c: acid might also be present"

•."."1'C) b]' c)n ';:;"":.:i. .;:.•.nd F:i.n1:)(·:·:·c:I..... .::<.nd F :1.n b (.:,.c: I·,:. i:\ n d ..J () h I () n ',:;.1·':.:i.

t h(·:· c·:'>~:i.~:;.+(.:.:.n r: (.:.:,of ,."(.:.:",:.0 i" c: :i. n 0 :I. n u c:]. (.:.:,i :i. n

b/ isolating t/phnic acid c)n



C,"':I
\.,1.~..

th(.:·:· C) >:: id .:':'~t. i C) n .:':\:I.':::.o 3,5- dinitro- resorcylic

'fi"C'I'I'1 (,:,:''1:.1''1:::/1 PC) !", t. :i. ()n''::''.C(·:·:, '1.' .. :':'1. t.(·:·:·

~." (.:.:1 ':::, C) j" C .i n C) ],"fhJ·:::.

n u c.L (.:.:,:i. :I. :i. n 1<.(.:.:.<::1

·fu,':::.ic)n (:)'f 'I:.h(·:·:·

j C. b :I.on '::;.!':.:i. "::;.

cold .. Such extr0cts cont0in t0nnins,

bu .:j:. '1:. h(':'i c he .i c:.:-:·;

:i. '::;. I i 1'1'1 :i. t.(.:.:.d + (::< '1.'. h c.'::;.(.:,. (J.,! :i. t. h 1"1 :i. C,i h t...::.•.n 1"1 :i. 1"1 t},.th:i. ch
, -v- :•. ,.",.,',
C'~,)"""::>'''!

c: ·:':\{·'t 1:)(·:·:, 1",.:':\ i"l"l (.:.:, ':::.':::. (':':1 (:i (.:.:,(::(:) 1"1 orn :i. c; ,:':\:1. 1:::/.1

The c0techol t0ns are pelyphenolic based c)n

.:·:'l.nd C C) n +..:':\:i. n .;.:'t. ·r (,:·:'I,!.,1';;;,-!:.!'·U.c'i:,U.j"(·:·:1

ic)n:i,':::.(·:·:'d

(0 () 1 (.:.:.c i..!. :I.(.:.:..:::. have a dispersing action on the 10rger
•.... . f.
i'" C v.th:i., ch

+ h(·:,· d:i. pe,:I.(.:.:.mC"TI(':':'j"; t.·:::. '::"'1"; d !lH) 1 (.:.:.CU. 1 ..::.•.". <';".c,I (J "·E·:·C.I ,':'l + :i. c.n '1.'.I'll..!. '::;. :i.n c: "'(':':''::'1.':::. :i. n cJ

':;:·0 J ub :i. J :i. t}'· I..•..I!; :i. 1 (.:.:, -1:. h(·:·:· co10ur changes to dark brown .. In

~·:\c:i.d ';::.()1u. t. i ()n ':::, t.h(·:,·:i. C) n :i. .:::.~':'!, t. :i. C) n <::!(':':'p".(.:.: •.:" ..;:;.(.:.:.c! !I d :i. pc,:I.(.:.:.:i.·:::.

coJ10ida1 precipitation occurs



'\:,hc,:'

firmer~ harder leather and large amounts can be fixed on the

'f':i,bl"'(,:,:· giving increased weight or yield of 1(-:,:,,::,,-1:,1"1(-:':-1-"

tans) are esters of

acid or e],1agic acid with glucose~ h>-'dI'''():I. ::;/~::,(,:,:·d

b :::i '::\ :I.1,':,;:\ :I.:i, () I'" I':':'n z >' mi':':'~:;,!' :;c- .i (,:':.:I.din (,:,I .i I";~:;,0 1 u b 1 (,:':. d e-po':;:,it,:;:,0 ''I' I':':'J 1 '::,c,l.i c:

,::\ C :i. d (1.-:,1"1 i) \1,,1 n ;:',':::-b 1 DO rn ) , ''I''1"1(,:,' rn (,:':.c h ,::\1"1 :i, ':;:-ITl o "/: \l (,:':.(.I(,:':.-1:, ,:':\ b 1 (,:,' t, <:',n 1"1 .i n CI :i, ':::,

complex. It consists of ionic attraction be-tween the- catonic

and the- anionic tan micelles.

:i,oni~::,(,:,:·dm :i, c (,::.J 1(,:':.~::, 1'" (,:,:.;,;" c 'I:, j"'(':':';:ld:i,1},-'.. T hi,:,:'"I' .i :>:: <:t -I:,:i, on ], '::- I"(,::,;,;",di 1'-:.-"

Un d C':'I" ;:, p p r 0 P 1-" .i ,:':'1 t (':'i con d :i, -1:, .i on ';::,!' (':':' •• CJ "

.i.C)~}·.! pl-l , h :i, C,I 1"1 C C)j"; C \':"I"; -1:, I"<:', -1:, .i C)j"1 0 I'" + :i, il'l(,:,:' !'

tan occurs on the alre-ady fixed tans.

''I' h(,:·:· pI'" c.t I':':'i n fibre-s thus become coated with CC) 11 o:i d .:':\].

d c·po ~::.i -1:, ':::, ,':\ n d -1:, hi':':'t, ,:':\n ':::,i-" (,::. P 1 ;';'1 C i':';b ()!..\ 1"1d I,.',,!,-:'t, -1,-, ,,:':. j'" on -I:, hi,:,:'p 1-" 0 +(,:';:i, n.. Un

they inhibit the co I 1.:':\p ':::.(.:.:,

"f' :i, b 1'" c':·':::, ;:', n cl dipole or' H-bond cross-linking b(·:,:·tt.',,l(':,:·i,:·:·n

Un ageing tan fixation

t,(':':';TI P(':':'!'''':':'!'-I:,f..I.I"'(,:,:.,:::, o !-" pl-l '-./<:'1,:1. 1..1,(':':":::, bl..l,-1:. ,':, P!-"i)PC! i'-- + :i, i)I"l ()'f

i",I::
C".J

the tan is very resistant ..
-! '.:.:.,.t. ..

J ....•
"..

"
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MeTHOPS UF 10MMIM0

!,!,,lh:i,ch cd:



•• J ••••U·::f.)-.· .,:.•.nd "1:. hr () 1•.1. q h .,:\ ':;..;:.! r' :i. (.:.:,';:;. c,'f F: p :i. t.:,,;. to ·fl'·(·,;·::;.1""1

:I. :i.ql..l.o!..l.r· pH ..:.. I::
••.) It ••. f If Th:i.·:". i,;:;, ·fo1101 .....!(.:.:'c!

to 6 weeks 'for sole leathers in stronger liguour of 15~ tan

pH :.-:';".-:".}·fol.i.ct., ..t(·:·:,d h:::i hot 1 .i ql..\o\.l.I""";· of :l.U~'·;; t,:\nt ,:It L·

'f()11C)I),I(·:·:'d h>··· ,':\ h1(·:;'.:: .•.c.h pi:'; c,'Y: 1'):.',;; "I:"':'.n cc,n"i:.,·:,.:i.n:i.neJ :I.~'.;; h:i.·,,;.I ..tlph:i.t.(·::'

t. e:, :i. In pi'" 0 ....'"(.:.:,

dr·':".:i.I""I(·:·:,d" ·rh:!.·";. pl""·()C(·:·:··:::.~::. C·:".I""Ibi':':' ·";·P(·:·:'(·:·:'dE'd!..I.p h>··

(;:t·r t.I·"I(·:·:' ~"./·,,:.t.(·:·:'m u·:;;.(·:·:' ..... <:
t•• ,; ~

c: :i. !...c 1..1.1,"1 +() !s- '::;. "

·fh(·:·:,·;:;.(·:·:·h'·'I'v'f·:' d .i ·r·f(·:·:, j"'(',:'1""1 t c. h(·:·;m:i.C:",. J ,,:."1:.1"'1..1. C ·!:.I..!\"'('::":;.Elnd "".1"'(·::,

il.J.:".t.(·::' r' ',,;.():I. u.1::<1(.:.:,h:::/ t. h(·:,' :i. n t I"·c,dl..!. c t. :i. c,n i)·r .,:...''':.1..1.1phon :i. c·,: .•.c :i. d e.l !c- 0 1..1.p"

for the prote:i.n"s has:i.c group w:i.th a consequent

(·:·:,·f 'f (.:.! c: + " S/ntans with hiqh secondar/ valenc/ v.J:i.ll

p I"e,n e'l..I.n C(·:·:,<::I 1 (':':''::\t. h(·::,I'" :i. n c.l (·:·:,·f·f(·:·:,c: t. .::.•.n d (J:1. '.....'(.::, ,':'. + h :i. c: I.....•:·:·:'I'"

( 1" (-,! P 1 ·:'1 C (.:.:,in (.:.:,n + .,,:.>..n -1:. '::'. n ';:;.) IAIh .i 1(.:.:.t ho ~".(.:.! v·.! :i. thE'. ql'·i:·:""lt(·:·:,,···

p!"·e)t:i.on C)·r ''';.1..1.1p ho n :i.c; e)I'" ()U. P'::;. eJ"i.'.....'(.:, <i'. t.h :i.n n (.:.:,I'" 1(·:·:··:::.·:::. 'f 1 (.:.:,); :i. b 1(.::,

1")',, :.-::;

leather (auxiliar/ s/ntans)"
:!.()(,

1:-:1 .:.1•. !}(:::::.1::: ,i': .J.. ::c ,XI I) rl..:.i.-. u.~.:J.

i..!.·:".(·:·:,d :i.n ITI in (,:,:'1"'·:,'. 1 t':".nn :i.neJ :i.n t.h(·:·:, 1 (':':',':'.th(·:·:,I'· :i.ndl..!.·";.+ry,

.ini ·1:.:! . .:,•.1 of thi':':'

cr·c):::··:::·····

links between adjacent aCld groups, stabilising the wet skin



on d j"/inq!, .J. f •••••
\.j}t::.t PI"' C)t.(·:·:·in

He)!'!''!(·:·:''.,''''·:·:'j'·dehydration effect of these tanninqs

t.!"!(·:·:, q U..:':\n t.:i. t. :::/ ·f:i. >;(·:·:,d :i.·::'. 1(·:,,":""::' \!.'!:i. t.!"! .:':\nd

+ h(·:·:·r (':':"f () !"(.:.:. .:::.h j'" :i.!"! !--:.,·:'\C,l (.:.:. i:\n c! 1"1.-:\ j"dIi::-n :i. n eJ on ell'''/' in c,i :i.:::,. mo J'" (.:.:. p iron OLI.n C(·:·d "

:!. " '.:? " .,:~.

Small amounts of

and the formation of

.j ...•, I::
.1. " .... f! ",I

.:':\':::. + h(·:·:· (,:,::·f·f(·:·:: c: t. :i. ':::. 1 ()':::. t. :i.·r t.l"I(·:·:' ':::.i-;i j"! :i. ';::. j· .. (·:·:·· .. ·i}.J(·:·:· t. t.(·:·:·d "

Thu':;:' ':::.{··:.in !'!.'!i + h

c()n (:(.:.:11", t. J'" .:':\ t. :i. C)1"l ':::. c.: o + 1"1.:':\ t. c.n

d j'·}':i.ne,!

F' ~",C) P(·:·:· j"'J'y' salteel skins dr/ out to qive white and flexible

P j"'()(:1 i"l, c: t (,:,:,·f·f(·:·:· c I:. i':::.

1C)':::. + :i. 'f '1:. hc·, .:,:.i,\ J '!:. .i.::;:. 1/..1 ,',1.: ,:,. h(.:.:-d C) u. t... l.'-,:i t.h

':::·C) 1 \,.'(,:,:'J"i t. ~I instance washing the wet skin in an excess of

acetone~ will produce the same white leather.

1}.,1 h:i. +(.:.:.of J (.:.:,){ :i. b L (.:.:.!i
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the we·t skin is frozen and ,,:.ub:i(,:,:·c"l:.(·:·:·d "1:.0

T h(.:.:.p h::/.,:;.:i. c i:\ 1 p r'0 pc·, r: "1:. .i (.:.:..:;,. of ,':\ (J:i. \/ (.:.:.n 1E'"'.+ h(.:.:.i" i}..1 :!. 11 dE' pe·.'n d

t.() :i. t. t. h(,.:.q U .. ::\!""! + :i. "1:.:':/ ·r :i. ::< (.:.:, d , I
.::I.!IU

'1:. E' e hn :i. q \.!. t·:· u .:,:.(.:.:.i.J u

ITI.,:\d (.::. b/' t.I·I(·::· ,',1. p pI :i. c,:\ t.:i. e'f"! of o .iL~:;.u

T I'H·:·:' p(·::·n(.:.:.t i' ':".t:i. on cd: t. h(·:·:· 'L',II""! I""!.i r. ~". t h r"CIUCl h + h(·:·:· + h:i. c:I..... ·:;,.I....j. I""!

:i. ':;'. :i. ITI P CI I" t. <,I.n + "1:. () (.I (.:.:.t. + h c·:· r e-:'q 1..1.:i. i" (.::.d 1..1.n :i. ··f'.::H·· in .i '1.'r' C)'f d :i. ~';.+ r :i. h I..!. + :i. CI n u

The·:· ·"I'i:IC·!:.()(··:;;. .".·f·r c·:' c t :i. n C.l ti, .•.r.ni nc.l pH ~,

cc)n c(:"':'nt.I···.,: .•.t. i. ori ~I t. (.:.:,ITI p(.:.:.I" i:\ t. 1. .1. I'" c:· u t.I""I(·:·:·

C D J J () .i d i,l "I. pi'·opei,·ti(·:·:·~;:. of th(·:·:· t.i:\nnin m(·:·:·c!:i.I ..!.m ,,\nel +hc- ch(·:·:·mi c<,\1

r c:·.,..•.C t. :i. CII""i cd: the·:· t ,::,.n n :i. n ilH) 1 (.:.:.C 1..1.1(.:.:.';;;. u

:I. u H u:l c·r 'h-:.:. c: t...... . ":+1,1'•. : •.•

T hi':-:' 1..'·.1(·:-:·,'1 i.... :,\ C:l. d !""i". tu i'"(.:.:. O'f + h(·:·:· t'·".nn:i. n ITI01 (.:.:.cuI (':'~:;. I/-,Iill .,:,.i d

:i n t. h(·:·:· :i. n C 1"(·:·:·,',\ .::;.(.:-:, :i. n c h.':\I'·(J (.:.:. e,n + b(·:·:, pi,l. r "1:. :i. cI (.:.:.,,:.\I,I:i. + h :i. n e 1"'(,:,:,·:,1.';;;.(.:., .i n

pH ~I .,:\ne! C D J J () :i. d"\1 P ·,,1 r' + :i. c J c-:. ';:;. \1..1 :i. J J d :i. ";'.pc·:· r .,:;.(.:. ·th(:·:·

•..} (.:, C.I (.:.:. t. <:.•. b :I.(.:.:. t. ':'.n n :i. n COiTI pCH.ln d·;:; h(·:·:·C(HIH':-:' iI"lC'I···(·:-:' ':;:.011..1. b 1 (.:.:.u

';:;.o 11..1.b :i. :I. :i. +":;-.'

:I. un u~'::

T h(·:-:· h:i. (.I he·:·r "1:. he·:· con c:(·:·:·nt. r' <,It i on ~,

()'f t. h (.:.:....}(.:.,c.l(:".:.t.<,I b 1 (.:.:.+ i:'"n n :i. n (.I ITI,·,I. +(.:.:.I" :i. i,\1 b >' + h (.:.:.h :i. d (.:.:.pI" 0 t. E' :i. n u H:i.c.lh

":;..iz c-:· t..:':\nnin 1..••.Ih:i.ch 1}•.I:i.:l.1 C·:·:'i.u.·:::·(·:·:'



t.I""«·:·:, ·:;;.! -: .i n ,

T h(·:·:, h :i. q hi':-:' !.,. t h (.:-:, t.(.:.:,m p (.:.:,!" <:.•. t i..!. !.,. (.:.:, ,i '!:. h(·:·:, C.!I"(':':'<:"!. t.(·:·:' I" + h(,·:, c! :i. ';:;.P(·:·:' r··:;:.:i. on
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also used as extenders in mouJd:i.ncJ
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which are of decided interest in view of their content of 0-
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Jon-exchange resins capable of chelation can also
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D(·:·:'·!:. 1....li th h()t.
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t. C) ::< i c: t. () ·r 1..\ n (J :i. .:':\n d b <:'. c + (.:.:,1" :i.. :':'<. !' but. !'
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(>\ V ,;\r :i. (.:.:.tj' of pub 1:i. ~:;.h(.:.:.d \1,\ 0 ,"1·':. ~:; h0 \1,1 th<,\ t tannins inactivate

v :i. ,"1.1~:;F·<:'.0 \" :i. n '/,;"1 ~:;:i. v(·:·~(.:.~x tr ,"cf.·~111.11 a I" (.;~nz ym(·:·~~:;by in so 1 u b:i. 1i zing

·them in the same way as they insolubilize hide and c:onv(·~r·t

it t.o 1(·:·:·ath(·:·~\"..

The ef'fect of tannins in preventing spore germination

and enabling plants tu resist fungi has been demostrated by
90 ....<?b

many workers~ while the inhibition of virus by a simple
97-103

t <;\1') 1"1 :i. 1"1 cJ (:'1 C + :i. un is cleared from the work uf many workers.
:1.04

1..10 STRUCTURC QC HIRCS ANR SKIN§
F r(.:.~':;.h h:i.d(.:.:.~:;.,:11"1 d ~:;I··:.:i.n ~:;c:C) n~:;:i.s t 0'1' \lJ ,:"1 t(.:.~I"~ !' pr'ot(·~:i.n ~ .1:,,, tty

m <;\ t (.:.! r: :i. <;"11~:'. i:ln d some mineral salts. Of these, t.he most

important fur leather making is the protei~. This pro t.ei.n

consists of many types .. The important ones are collagen

\1,1 h:i.chon t':ln1"1 in (I !' gives leather and keratin~ wh:i.c.h is the

chief constituent of halr~ horn and epidermal

The approximate compusition of a fresh hide is as

wrer Protein Fat Minerd sC!llts Others Substances

1 ! !.! !
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wi. t.h (.:.:,:I.:i. ITI :i. 1""1,;1. t.ion ()Or

resulting 11""1 a peptide
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1···1
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T I T J I I
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r-, 1"',
r'·. p"

F:

fhey represent 2 wide variety of possib:l.e groups.

Th(·:·:, t.hc bi;\ c I··:.bon (.:.:,

bond :i.n(.:.! I.J..I:i. t.1""I t.h(·:·:,

fl"l D 1t:·:' C 1..1.1(.:.:,,,:..

( b) ·:;:.iel(·:·:- cd:

h>···c! ro >:: >/:1.pt·· ():I. :i. n (.:.:,~, +::;/j"" () ':::. :i. n (.:.:,

( c) :I./··;;;.:i.n(-:·:'~I

h:i.·;:;.t.:i.din(·:·:'

~':\':::. 1••••.1 c·:' 11 (.:.:,1(.:.:,c: t. (.u .;;:.+E'. t. :i. c: ·;;:..-:;1.1t. 1:i. n \·i:HJ c·:-

(d C:.;:\t··· b () :>:: >...:1. i;l.nd
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portions ot the c0110gen

V0n cler wa01s forces to contribute to col10gen-

-1:.. ';'. n n :i. n .i n t(.:.:,1'. ,..."'. c:·1:. :i. on n

c::(.:;, ". t..;".:i. n c,·ft.h(·:·:,"1:. <:\ n n :i. n .:::.

(-cooH) since they are fairly weak acids ..
··.··f .....

J JII::.' c; h,:\ r: ,:\ c: -1:. (.:.:'1'. i·:::. t. :i. c:

i:\nd t.h(·:·:'>,··fu.n c: -1:. :i. e,n<:.•. 1 groups in the vegetable tannins,

b (.:.:, ;.:.:,>:: p(.:.:,c: ·1:.(.:.:,d t() b,·:·:'.i n thE' 1..1. n i. 0 n .i :.:'(·::,d p he:' no 1 :i. C ·r Co 1'. m1..••.I0Uld

c:) C) r ·I:.h(·:·:,t.h(·:;,1--:.1""I01..•..In·func:tie,n'·'I}Cj""C'up·":. :i.n

"I:.'·'lnnin·:::. p.;:\' ...+ i c .i p.:;•.-1:. inc) :i.n

bondinCl ~:\ :::. I/..!(·:·:' 1 1 i n + (.:.! r ,...EI c:t. :i. n q

waals forces as already stated ..

" .1.
<:1, I,.

\i (.:.:,q (.:.:,t ,:\b 1 (.:.:,

h::/d "·DC.I(·:·:'n

t ••..U/' <::1(·:'1'·

,.:\n d :i.::::. .;:\1". (.:.:,,:\d >., ,.:\ '../ ,·:1 i 1 .:;·1. b 1 (.:.:,:i. n + h (.:.:,1 :i. t.(.:.:,,<, ;:\ -1:. u.,...(.:.:,

•• 'J ••..•.
~:'. .I. ~::.\.,1

pi:":. + hv.I,·;'.::""'·:::. :i. n c 11..I.cI (", :: ....

( b)

( c)

F'h:::!·:::.ic,·;ll of the tannins on t.hc·:'

"I'I", :i. ':::. :i. I", 'I:. j'" (:)(:! '"I, (::(.:.:,,:::. (j'I(':' c; "',-:':\1", :1. c: .:':\I :i. (1"1:)(-:':' (:1.:':\ I"j (::(.:.:. ·t (:) :i. n t. (.:.:,t·..

!·'Iu.l t.:i. pc.:i. n t. ph.:-:·:·nc::l.i c

fibre slippaqe as well as impar·ts a filling effect ..

h)"'d I'"C) ::< :::/ 1of

C)'r tannin materials with the peptide

Th(·:·:t bindinq of the tannin materials to the protein
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Schemat:i.c diagram of two polypept:i.des

i:;', (:.~ .... t~{ni n C) .:':'f, c: :i. d ':::-
AS - Free acid groups
(:'1I{ .... F' i'" (.::. (.:.:. b {::.~':::-.i C (.:}j'" C) i.. t P ~::.

r' r'(·:"p t. :i. d (,,' (.I f"·CHI. p':::'
W ....Water molecules.
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them on slides for staj.ning and -fc)1'"' ITI:i. cr'c)':::- c.op :i. c ()i:)':::.(.:.:. r-'v'·::\ 'I:. :i. c)n

stained blood smears). mo·,:,.t

t!·J C) '···1..... :i. -1:. :i. ':::- n (.:.:,c c: (.:.:,'::;.':::-~':\t·" >.,- t. c! C!..I. t. t. :i. :::- ':::-1..1. (.:.:.';::- :i. n -1:. () + h :i. n !'

t ,.,.i:"<. n .:;,. .!. \.1. c:(.:.:.n t slices only a few mic:ronsthick.

'f .::"<. c :i. 1 :i. t. ,',1. t.(.:.:.d

.:;,. i..!. P po,'"'1:. .i n c.\ ilH:·:' cI i u m .::,.u. c: h ,',1.: ,:,.

·f:i.I',·,,:.t..::,.t. (.:.:.pin t.h(.:.:. p 1"(.: .• P'·".'''· ":'.t. :i, ()j"1 ()Of h :i.: ::,. t. C) :I.CI (J :i. c ,':'<.1

:i.':::. -f .i :>:: E~.+ .i ()n "

fixatives e.g formalin~ '·".lcclhc:l." I:·:()i ..i.:i.I"J "':::- ·f11..1.:i.d" :.:·:(·:·:·1 ..11 ......:·:·:·, ..··· .:::.

fJI.I.:i.d" i:'<.nc! h:::/ r .::'<. p .i d ''1'1" (.:.:. (.:-:. ? :i. nq • .::,.t<:I.b:i.li:z (.,:,.::,.

t.i':::.':::.u.(-:":::' !I beqins a hardening

pl" omo -1:. (.:.:•. ,:,. <,( 'f'fi n :i. -1:. /.

certain tissues e:l.ements for particuJar dyes. -r-
.i n

Pi·"ot(·:·:':i.n·::"

:i. n ·'::·C) 1u.bl. (.:.:,:: 1:i. p:i.d·::,. carboh/drates mayor

cI (.:.:.p(.:.:.n din cJ ()n
••... <t:
\.,1 j

-1:. :i. ':;:.~::.!..i.(.:.:•. ::,. :i.1'1'11'1'1\-:-:""":::(·,:·d .in

.i +

"1:.('::' C hn :i. q 1.. 1.(':':"::" (technical procedures) to ':::.t.u.d),·-

It is siqnificant, however,

t. hE\-1:. 1'1'1\-:-:'t. hc)d .,::.'fo,...(.:.:,>~":'.II'I:i.n :i.n cJ .:::.(.:.:,c: t. :i.C:ln(.:.:,<::1 -1:. :i. ::,··:::·UE'·::,· h> ..· (.:.:.1(.:.:.c -1.'. , ... () n

1'1'1.i c. 1" D~::· c: D P/' 0:::. t.tl.d}'· CDn .:::.t. i -1:.\,1,(.:.:.1";t <:,. in
single 1:i.ght microscopic preparation.

Fol" section:i.nq, the tissue is commDnly infiltrated with

wh:i.ch does not mix w:i.th water. \!.iilL
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nc)t p (·,:on (.:, t. j""' i:\ t(.:.:,in t.() '1:. .i ·:::··:::·tt(·:·:·~::· t!.n + i I i·;::.

uP '1:. () :I.() o~.'.;;" :i.·;:;.

The latter must be

These agents render t.:i.·:::.·:::.U.(·:·:·

replaces the clearing agents; t.h:i.·::;. ·:;;.t.(·:·:'P :i.·::;.

to as infiltration. The tissue is then embedded in paraffin

,':\11C)V·.i :i. n C) :t.:::,

ready for sectioning and

:I. () th:i.ci<; c::.:·:·:, 110 i d :i. n :1. '::;. .,:1.1"1 (.:.:0 in b (.:.:,d din cJ

ITs(·:,:,d :i. t.t.ITI 'fc.! I' cutting large objec·ts (e.g.

(:,',1.1'" + :i.l ,':\C) (.:.:,) " F' 1 ,':1.':;;. t. :i. c'::;· !I

p i:\ r -1:. :1. C:!..I. 1.::\J'" 1>'

O'l(·:·:,d :i. !..I.in "i"C) I'" bo t.h L:i c.l h t. .::'11''1.::1 (·:·:,1(·:·:'ctr'c,n rn:i c i'" C)·:::· CC)P>" "

p r ()d u.c t. :LC) n C)'f t. h .i n n (.:.:,t·.. ':::.(.:.:..: + i C) n .:::. .:':\b C) u.+ () II o:::';':u (1'1 t. h :i. c; !.,:.

It. :i.~:;. ()b'v':i.o\.i.·:;:.-I:.hi:\t·::;.tr·!..I.c:-I:.\.\r·';:·:''::·(·,:'c',"; :i.n·:::.(·:-:c:tion·:::.

altered by chemical fixation,

description of fe0ture in the fixed cells has

h 1'·C)U.cJ h 'L

C) of t h(·:·:· 1 i \..1 .i n (J C(·:·:, 11 !t but artifacts of technique.

t.() ·:::.i..I.chobjection must always he the C () n .;::.:i.::::.+(.:.:,n c >"

·f :1.n d :i.n IJ ~::. 0 h t..::I.:i. n ,;:.:,c! b>' d :i ·f·f,;:·:, !·"(·:·:'nt t.(·:·:' c hn:i.cEI.I p I'"C)C(·:·:,du1"'(':':":;· •

'fhe freeze drying technique seems in some instances to

1(·:·:,,:::.,:::. d()
.1.1 .....'..11\':.'

il'l(':':' t. hCld .:::.• In thi·::;. t.(·:·:·(::hn iqt..l.(.:.:' t.:i.·:::.·:::.u.(·:·:··:::.



J './() C: ,....i.i t.h 1.iq uid n i. t. ('o,:;.1 <:-:·:·n •. :1.':;:.

.i.n a vacuum and may thus (.:~ITI b (·:·:·dd (.:.:,d 1)•.1 :i. t.hou t

:i.: :;:. p ,':\I'" -1:. :i. c 1.1.1 ,':\ 1"1 >., u.::::.~:.,·f!..i. 1 'f () I" .:;:. -1:.1..1.d >.,. :i. n (.I -1:. h(.:.:,1() c'::'. 1 :i. :i: '::'. t. :i. o n

()'f which are destv'uyed t.h(·:·:·

ITI (-:.:,t. hC) d ':::-"

In t. h (.:.:, 'f I'T' :,':(·:·:!··I ':;.(.:-:.c:t .i D n -1:. (.:.:. C h n :1.q u (.:.:.!' .:':\ P]. (.:.:,(:1::.:' ()'f t.:i. ·:::··:::·t~.(·:·:t .i ~::.

i·:·:'qu.:i.p(·:·:,d

1....) it h Eln 01..1.t 1 (·:·:·t"/'01'" c:Dmpr·(·:·:·~::.·:::.,,·:·d c·::\I'·bon di oxi cli·:·:' (I,.:.•..::;. \.'.)h:i. c:h cool,:::,

t.hi·:·:' .:':\nd freezes the tissues .:::.utf :i. c::i. i·:·:' n -1:.1 >" -re)r'"

c:Ct.t. + i n (~J c)'f ,:::.{.:.:l c: + .i (:)n ':::-" T h .i ~::. iiH·:·:'t. hD d ~:;. i·:;:. \.i. '::;. (.:.:.c! i n c: :\. :i. n :i. c: ,':1 1

In

U·:;:.(·:·:"-(,u1

'fc, !.,. .:;:. t.l..I.d >., :i. n (.I -1:.hi':':' 1 :i. p :i. d CC'I""! t.(·:·:'nt. cd: (:<:·:·:·11·:;:. hi':" c'::".1..1. ·::;·i·:·:' :i. t. ,':1 """'i) :i. d·:::. -1:. hi':"

......::1...1 i f0t-solvent dehydrating and .::,.(}i·:·:'n-l:.·::: .•. fh(·:·:'

IIH·:·.•-I:.hod .in

:i. t :i. '::;. u'::;.,:-:.:,"I'u ], 'f 0 I" ~::.t. ud /. :i. n iJ C(·:·:'11

which are destroyed by chemical fixation ..

T h i·:·:' :I.:1.::::.+ 0''1' c: h i,:,:' in :i. c: ,':11 .:::. U .:::.i':':' d ''1'n 1" .:;:.t <:1:i. n .i n(.I :i. ':;. Ion cJE·:' r '1:. h ,';,n

Most stains are c1assifj.ed <:'<. c: :i. d·:::.

C) r: EI c::i. cl

cd: t hi·:':' n i·:·'U. t. j'" <:-.1 ':;:.<:1:1.-1:. !' t h(·:·:· ':::-t..:':'\:i. n :i. ':::- ':::-PC) !<.(:'n c)"f: ~':'(.':::- E!.n .:':\c: j, d d >,.. (.:-:.!{

<:':"t.nd t. :i. ':::-':::.u.(.:.:..:::. \)..1 h:i. c h ·::;.'i: ..::\:i.n \.'.Ji t.h t.he·:, c'::'.11(·:·:·.::1

<·:·t. I : .i d :i. () phi J i c; II



In bi:";.~::·Dp h :i. 1 i c: ,,:.1 .•\ b <::. '1:. '::'. 1"1 c: (.:.:.~;:.

basic: dyes are themselves acids, th(·:·:·

':;:. -I:.<: .•. :i.n :i.ncJ cd: n 1..1.c 1(.:.:.:i. C ,':",C :i. d ':;:. V.I:i. -1:. h if....-·:'· -1:. 1"1:::/ 1 (.:.:.1"1 (.:.

me:· t hod ~::. .;::.t.'·:'.:i. n~::· U·:;:.(·:·:·d t.e) d i -r'f (.:.::~."(.:,n +

I:) (.:.:,'L ~.'..1 (.:.:, (.:.:, J", 'I:. :i. ';::.':::.1,,1, (.:.:,
•• ••• •• 1
.::I.IIU d-;,'(·:·:· i':::. c)'ft.;:·:·:-n

t. h(·:·:·';:·out h ..

::::;.:: •. •-v ·.:: .•.nn.::.•.h ()'f + h (.:.:. n() ,."'1:.h .. 'r j"j(':':' i ITI PC) f' t..:':"!.!,,! (:(.:.:, ()'f + h:i. ':::. t. f'"(.:.:.(.:.:, t.()

1(·:·:'i:lth(·:-:·j"· po 1y P 1"1(.:.:.1"1 0 }':::'

C 1'" () ':;:..;::. "" :I. :i. n I·,::;::. 1,i •.I:i. t.h p r'C) t. (.:.:.:i. n

tanning material produced

<:'.1"1 cI j.::"

for a long ti.me ..
I. ...
U.:::·

:!. "

"'(C) j,·'I..i. b.:':\ F:onn:i.

I:·.~. II Fu.l.:: .•.ni,



cd:

and condensed tannins. This is a sure indj.cation of the good

It. :i.·;::.

~;:.C)Ji..!.b:t (.:.:,

PC) d·::,. h.::\ \i \·:·i h :i. c.l h t,:\n n :i. n con t.(·:·:'nt':;:.

\1,I:i. t.h ·:::.i..I.ch

encalyptus, mimosa and myrobalans.

about 80 feet in height according to

C C)J"I d :i. t. :i. un';:,·•

The puds are cullected in December _. February. l'he puds

7 inches lung cuntain 7,-11 seeds in each .

Lik.(·:·:' .! .~.r '::.'!.;:! ~::. th(·:·:· :i.n

·fh(·:·:'!"·(·::'

I}.,!h :i. t ~:'i m;:1 n (,:,i l," 0 \i (.:.:,(I...<;1n c,!i.I.!"! C U J .::1. I," :i. i:1 j'" ,:1C (.:.:,in 0 .:,:.,(1) ':<. i"! d

Red mangrove (Rhizophora recemusa). Of these two types, Red

i':::. CC)JTI~nCin /I
!...:i. t\.1(·:·:, i·;:,. th(·:·:, ti, ,:::.(.:.:. cd:

!...i k.(·:·:' '::;. :i, :~.:(.:.:,



l(Y)

2. [XP[GIU[UI0b

[il'·':"!.:!.n·:::
~::::(·:·:'i·:-:·d·:::.
~:::: -1.". (:":' I"!"'

:C: 1""' ,':"11"', c: hi;:.?',::.

::::;t.(·:·:'iTI
E·:I'" E\ n c:h (.:.:.'''.
F:c)()t.·:".
l...(.:.:l {':'{ •../(.:.:,~::.

S0mple C= White M0nqrove (L0nquflc:ularia recemosa)

F:~C'D-!:.·"'.
( b ) t·,I": :i. m ,':\]. :3<:\ m p :\.(.:.:,:: ( CD 1.....1 D I" q .:;,n .:::../ ..-1:. i·:".:,,:.U (.:.! .:;:. )

:::::J.-:.:i.n
1< :i. cI n i':':'}'
!...:i.'v'(,:·:'I""·
b tun"!.:·:lch
Tnt.(·:·:··,,;.-I.".:i.I""I(·:·:'
i"'·lu'".c1 (.:.:,
l...i..I.ncj·;"
;::. -:':'\n c: ~···(.:·::.:·:·I. ':::.



(a) Crome alum (CrK(SO
( b) Ci{.:.::J ~':\+ .i n ~::·E\J t
( c) H:i d (.:.:,pOl/ ..:d (.:.:,j"

t:: d ) (:'1" l:;~" C h J CII'" of CIi" in (CHC!...
( (.:.:.) i:'~lt: F: >: t, b ':::.() Iu. +(.:.:,.;';\I c C) h C) 1

(?(/" U(:;,:'·;; pu 1""' .i t/·"
(I" F:" ></. I E'n (.:0 ( C:

. 12H 0 solution (3%))

)~ BDH~ 95% purity

( of) (eH
( (J) ~"I.:·:\(':':'ITI .:';\+Cl >~>.., 1 .i n .:':\n d E:()';::.:i. n :::.t. -:';'1. in':::...

\.i,! <:!.: :::. d i·:::.:,,:.():I. 'v' (.:.:,din d i·:::.+ :i. 11 (.:.:,d !Ai .::\ + (.:.:,I'" t.C) !T! <:\ 1--:.':-::'

l()()cin ~3()1\.I.t.j.Ctnu

( b) 19 of photographic gelatin and 109 of

1:)!"f,I"'(·:·:' ':::.(:)(:1 :1.!..l.ij'i chloride were dissolved :i.n :I.()() ein c)'f

(a) Procter extractor (Improvised)
( b) !I ("s p(.:.:' ::{ II jnc)d (.:.:,J 11 {:':,{:-~cel.+ -1:.(':':' r' ini J .l
( c; ) :C{ II ~::~ tl ~::~ :i. (':':"v' (.:.:. iTl (.:.:,":::.h :I.:? (I:{ II ::::;" 1-,·1C) {~. J () ./' 1 (.~)..:".!. :::':: )

( d ) I:{ .. ~::~ II :;::; :i. (.:.:.\i (.:.:,1'1'1 (.:.:: -:::- h :~.:-:~_:.:I (J-:{ ,. ::;:;u 1---1~:_:.:~ l~_:I. () /.- :i. .:? /t :..:-~)
( (.:.:,) I"'! :i. +o c: I" () ITI (:.:' "

("i'" C:,·:(.mc'I'·.::I .... ,·."!"(·:'n,·:, .......',:,l con t.)",,:,·,,:.t. ~( v..li. t.h inod(·:·:,J 1·'·IF....tll<:::;
::;::,.;'.~>; :::'; (:' ,:\1..1.+0 ITI .::"<. + .i c: p ho +0 (] r .::\p h :i. c: (.:.:,q !..i. :i. pin (.:.:,n t "

2.5 eXIR0CIIOU O[ 10UUIUS [RON SOLID PL0NI N0I[RI0LS~

Red (M) and White mangrove~

White (M»" They were sun dried and C,!I'" 0 U n d :i. n ·::1 m j. 1 J u n t :i. J

p<:\ j" + :i. c: 1(.:.:,.:::.p,:·:\.:::_-:::_(.:.:ld +h 1''C11..1.(Jh ':"<. :f~":;::;" -:::-:L (.:.:1 \.} (-:.:, ITI (-:.:,~::.h ( :r-: If ~::; ••

The dried powder plant sampJes were soaked in distilled
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( Fie.! :? .. :I. ) •. Lc< J :I.(.:.c: t.:i. on cd: extract from the extractor'

the opening of the taps at 2dm .in

t(::. boiI :i.ncJ PD:i. n+
:":';

j" ,:\ p :I. d ].:::i

pU.,::.~::..i b J ~:.:. .1 ....
l.LI

• .••• t •..•
Ilk!. V·.!::.' th(·:·:·

"::;
t.() The tannin concentration Df t.h.:·:·:·

obtained is 4g/dm ..

2..6 0N0bY§I§ DC CXIG0CI§

the homogenised tannin extract was pip(·:·:··!:.-I:.(·:·:,d

:i.n+o .:':\1"1 (.:.:...../ ':'.PC) r' ,:\ t. :i. n cJ d :i.:,:,.h .::\n d (.:.:...../ ·::'t po r' .::\t. E' d '1'•...,

The residue was dried " .1.<:\ I..

to constant weight ..

..•.. ,.. ,..
J i,\':,' t.<:'tnn :i. n extract was fitered ·f:i. J'I:(':':-I"

P·:':'<·P(·:·:·;'· •. Th.:·:·:- of the filtrate was
',.:'

of ...., ... ,- ...
L.l.I.'::·::\r

·f:i. 1t. I." <':"<. +(.::. b'::'.-I:.h.:':"tnd

of h:i.d(·:·:· \.\1 ~':\ ':::. (:1 :i. <':'1 (.:.:. ':::. 'I:. (.:.:. ci

d i ':::.-1:. :i. 11 (.:.:.d ·.leiT!

1.i.J:i. +h ',:·:·'()C(B

Th(·:·:·



drained and squeezed. The

c: Jc)'t:.h containing the powder was placed in a beaker~
:I. ()':/ :.':':;

C)l"i.t in .::\bElq ·fi:I<::.h:i.on':'.nd:I.<)~.:.cm of distilled water

t.Ct -1:.1"1(':':'PC)!.-'.Jd(,:,:·f'l/

<:\ nd cl .i CJ (.:.:.;:;. '1:. c·:·d ''1' 0 \" :!. ~.:, in .i nut (.! '::;.• The cloth and powder

:I. :i.·ft.(·:·:'d C)u. -1.". iTIC:a:i. ':::.t,l..I,j:·(.:.::

powder was digested three more times in the same manner with

:L ()()crn

t.() remove the tannin content of t.!"!(·:,· The·:·

c:c)n t.(·:·::n t,:::- \,i :i. cJ U j" Ul..i.'::;.1 ::/ :!. '.:.:, .::\1"1 d

con t.::,. in .i nc,! '1:. hi·:·:' t.::\nn.i n <:\nd ';:;.011..\ t:i. on cc)n t.::\:i.n .i nc,! t.h(·:·:·non

+..::\n n :i. i"I ':;;. 1,1•.1 (.:.:. J'" (.::. transferred to a filter clo t. h ,

·:;:.que·i·:·:-:<: i·:·:·d t.o 0 b t<:\ i n + hi':':' ',:,.011..1.t .i on (../:.iI t I'"i:\ t.(·:·:· i . :1.q 0"1' j,:.,':\O 1:i. n \....l<:\~::.

.1. ".I..i, . .! mixed and filtered throuqh a :I. ~.:.:'CITi

pleated filter paper. lhe filtration was repeatedly carried

out until a clear solution was obtained. "j:::i.lt.I"·.::'. -1:.(':':' 1,1•.1<:'.'::,.

·!:.(,:,:,·:,:.-I:.(·:·:·d ..... ,::.,':..:i. '1:. "1'01" t.U I" b :i. c! :i. t.>·' • t.hi·:·:·

cleared filtrate was evaporated to dryness on the water bath

C: +o c: () n ':::-t. -:':'1, n +

1....,1i·:·:·:i.(J ht.•

accurately weiqhed

:v:·:·:·~.CI..I.i..t.in



The pH of the ext~acts were measured using a pH meter.

·rh(·:·:· :n(·:·:·t.(·:·:·!··· was 'fi~st calibrated with ·I:.h(·:·:·

'::·0 J \.1 '!:. :i. c:.n '::;. () '1 .;;< nd d .i <::. t .i 1J {.:.:.d

t.h(·:·:·:i.'''' pH ..
J:l.O.; 1:1.1

·feC:I,!!···II nl...l[:~:::;........................................

plant extracts (4g tannin/dm

clifferent ext~ac·ts (fixatives) fo~ seven months~ removed and

(':':'rn \:)(.:.:.c! (.:.:.c! :i.n ':;:.1 :i.d(·:·:··:::.

!..I.·::;.:i.nC.l no!'·m,:<.lhi ':;.t.oI DC.! i c<:\J t(·:·:·c:hn .i ql ..l(·:·:·s b~:':"rD!"'(':':' b(·:·:i. nCJ .:::.t.,·:,:i. n(·:·:·\:! ..

T h<::·:· phc< t.C) C) r·.::\ ph"::' D'f '1:.1"1(.:.:.':;.1 :i.d(,,··,::. 1.'..1(·:·:'/" (.:.:. t..:'<.I-; (·:·:·/"1 1. .1.':::. :i.nc,l

(":'q 1•• 1. :i. pilH·:·:·!"J t...



Lr If: ______

/

- J 1 j
- _(,..,I. ~

•..• r tf

--:'"1. -. 4

- - If
=: !

r'I _
:i _I i ,1 .
1
I
J

1--1
'1 !

I
I
!

1

;

. - =>: '--' --) tf
'. '." ,.' ~- tt I i

". ":." ".-
" . "
.. :." ;,:

jl" ".'" ~

-" - - . ;- j'

I" -<.: ~-:"' .. . '.'

. :_'.' :!:~'.-/:-:;-;.:~.j
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RESULTS: TABLE 2.1, TOTAL ANALYSIS OF PLANT MATERIALS

PLANT
MATERIALS

46

: t T!JTAL Yo TOTAL ; :: NON-: 'i. 1.
:SOLIDS !SOLUBLES :TANNINS :TANNINS :MOISTURE: pH

____________________________ , 1 , 1 , 1 1

i j f I I I !

1 ACACIA HUSK , 44.44 41.29 14.14
') ACACIA SEED 33~3B 30.39 20.46L

"' ACACIA STEM 2~tt61 19.79 5.18.)

4 ACACIA BRANCHES , i3.30 12.74 3.69
c ACACIA LEAVES 25.6:1 2:1.64 , 13.33.'

I RED (M) STEM 19.34 18.67 4.33Q

"1 RED (M) BF:ANCHES 11.6'1 11. 70 , 4.18i

3 RED (M) LEAVES , 24.45 23.01 12.69
'i RED (M) ROOTS 20.4B l'j.74 4.53

.j..,. It; 6.84 4.70Ll.1 __t

10.43 '=! .40 5.10
14.61 5.04 3. ':;0
9.0:1 , b, ={l ' ~cq. ~\.'

11.76 7.47 6.50

14.34 11.00 :..10
9.0B , 4.39
~!125 s.ze
bt 10 4,3~,

5.62 4.15
:,.46 "7 ',",

·).eL

5.67 , 4.3~,
I '" , 3.76O.Ll

10 WHITE (M) STEM 9~84 9.49 2.43 7.06
11 WHITE (M) BRANCHES 11.79 10.58 4.31 .' "'"1

O.L/

i') WHITE (M) LEAVES 1'1.'i'1 18.54 12.02 I c'"'.l~ c, ..tL

13 WHITE (M) ROOTS 12.18 11.02 4.28 , I "1'0.. !~



TABLE 2.2, LEVEL OF PRESERVATION

,,~
,\"

KIDMEY , l
, !

PANCREAS :10

INTESTINE: 10

MUSCLE :10

STOMACH 6

LUNGS 2

SKIN ' (I

SPLEEN 6

L!VER

AVERAGE '5,(1

R

lA,H
'r,:..'
:A
:C
:I

r-o

, 6

(I

PRESERVATION GOOD

PRESERVATION VERY GOOD

E
E
D

(I

o

o

6

(I

o

2.4

PRESERVATION FAIRRLY GOOD

S lA,H
:C
:A
:C
'T,.

T
E
M

I)

(I

8

6

(I , 0

10 , 10

= 10

PRESERVATION FAIR WITH DISTORTION = 4

PRESERVATION POOR

PRESERVATION VERY POOR

NO PRESERVATION

B
R
A
N
,..
\.,

H
E

4

10

I)

6

6

4 Q....

= 8

= 6

- "- i..

= 1

= 0

:c
'A,H
'r,~
, T
,1

6

10

8

I}

6

(I

I 10

4.4

L :F:
E :E
A :0
\j : (1) M
E

T
E

47

!R
:E
:0 A :n

E !E
A :D

R :W
o :H
o : I

:(11) N :(M) V :(M) T :T
C E S :E
H S : (M}
E
S '

6

10

8

6

10

6

(I

6

'iJ.

6.0

(I

10

(I

(I

6

10

(I

2

2.0

6

8

(I

(I

6

8

(I

(I

2

1.9 '2.4

s :W
T :H
E :1
M :T

'I=",~

B :W
R :H
A : I

L :~
E :H
A 'T
H ,1

v :T
:(M) H :0'1) S :(11)
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