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» OH (1)

ITnter-relationship of gallotanning and ellagitanning

(O hydrolysis, the gallotanninsg give gallid acid (L)Y and the

) Lacd tanmins ogive hexahydrosydiphenioc acid (T which s

dmolated as dts stable dilactone ellagic acid CLIDY or acids
clenived by Lhe ohemical transformations (such as  oxidation,
reduction and wing fission) of hexahyvdroxyphenic acid. The

aloohoalic  poorticon  of  the hydrohysable tannins s d

o luee

s el though there  also exist several authenticated
10

v et obher sugeorrs and guini o acid acting as the core.

The condansec tarnmins do not readily bhreak down with

acidass el they  undergo  progre polymerization

e T e acticon  of  acids  to the amarphous

g

Lanrmin reds. The derivation of the tannins

s mactter of some condectwre,  although most

wons ke s ag e Thact They are formed by condensation  or

B

polymerization of monomeric  flaocarn ~ 34 diol or  flavan-—3-
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frer wiewed as oa derivative of gallic acid and s abviously
important in relation  to the structuwre  of the tannins

extracts. acid hyvdrolysis of the extracts

present in these

the amount of deposition, and the characteristic

LNCres

0— B0 —C
HO

- OH
CO —0—

EL Lagio acid

Brlooam o the swrface of leather téanned with ellagitans.
20
described by Braconnet and chevreul
21
L.
arcl the accepted formula was put foward by Graebe. Tt ds
o
aynthesized from gallic acid and is characterised by its

yy
e ]

al. showaed by paper

Ellagic  acid was first

dnsmo bk L by in wacten, Koo by
chromatagraphy thalt ellagic acid existed in  the frea

condd tion dn s

hwdrohyveabhle extracts.
I myrobalan extract the bhloom deposited hy the extract

conteined  not  anly  gallic acid but also  the oryvstalline
24
L.

che bl o R Freuwden berg foand this suhs tance

Fyychraolwaad with acids to give glucoseae, gallic acid and acid

crf  unknows structuwre called "aplit acid” bhut later renamed
-
AL

chebalioc acid by Schmidt ala o hydrolyeis of chebulinic

acida
)
Schmidt  and  Mieswanddt isalated  from myrobalan
extract & cryetalline product called chebulagic acid, while
2
a7

Sohmidt and L.ademann found the same substance in the

carbaoxylic acid fraction of divi-divi extract.

itk



Sohmidt

alacted from myrobalan and
chiv —chiw et acta a cryatal line subatance termed

"oorid bagina”
b

X

Sohmidt and  Sohmidt ohserved that careful
Frydyralysis of  chebulagic acid yield corilagin and chebulic

acid whi e Sahmidt vepor-ted that the hydrolysis  of

merthy leacted corilagin gave hexamethoxydiphenioc acid  instead
of bhe ellagic acid formed by the hydrolysis of the original

conri Lapin This dndicated  that hexahydroxwdiphenic acid is

poresant  dn cord lagin dn such & manner that Qb could  be

Libereated by oacid hydrolvasis,

coo OH

0l Sl Son e

hexabychrosy dipheni o acid ellagic acid

Tt weas also found possible to split off only 1 gallic

acid group from o conrd Lacin, leaving &  hexahydroxydiphenoyl
30

glucose as Lhe olther reaction product. Sohrniadt
formual acted cord lagin At 1 galloyl et Lt T

with the diphenic acid ester

Frerxabdroxsdi phaernay - peg Lacos

Linked toa the 3 and & -~ O groups of the glucose nolecules.




@

This Fformala was verified by Schmidt

Corilagin

oo ey
L0 I Qe T }

Meanwhe le Sahmidt et, al. and Schmidt and Menyer
Fréad eatablished  the structure of  chebulic acid as &
tricarboxylic acid containing a galloyl group whose carboxyl

group was hidden by lactone formation'.

0=\ cooH

/

HO 6OH
H H—CH

Chebulic acid

SR 1
L




10

evidence for this formula has been given by
34 3%

@l Heaworth anc 860 Lva, and by Haworth

Shance chehulagdo  acid  gave  corilagin  and

chebulic acid an careful hydrolysis, @t was now obvious that
in chebulagic acid also the L - position of the glucose was
croepr el lav gallic acid and the 3, & positions by the

37
st therefore suggested that the

chiphenioc  acid,

chelbwcdio aoid atltached bin the 2 and 4 positions of the

crlucose ching as & Lactone, chiffering  in

whroe o froom the stroactuwre b changed to when  split  off

The structure for ochebulagioc acid iss

SO TR BETR A A Fresl gy e drei o and chelbwlagi o aciads

g bt e Foormer ooy hyd e

Fl-acbams and gave

Somendes oot e Lagri o acid drstead of

g omole of each of ellagic
37
acich ancd gallic acid given by chebulagic acid. Schmidt

g sbedd therefore, that in chebulinic acid the glucose 3

arvcl &

Cldoms are occuplied by two galloyl groups instead

ATy



o

of the hexabvdroxvdiphenic acid found  dn chebulagic acid.
38 .
al indicated that mild hydrolysis of

Sohmidt

chebuwlinioc  aoid  gave chebulic and gallic acids and  a
39
digalloviglucose while Schmidt and  Saohach established

the structure of the latter as 3, é&~digalloylglucose - a

fact suppor-ting

H COQCH
H COCO C —OH
g

<
HO CO OC H3

The above struchures

p.
‘e
The most dmportant tannin extracts of this group ares
«
La Geambvier exbract - leaves of Llwigs of ancaria gambiey
CRuk aceae ) .

Gl

Tannin Ext

g Catechu (Burma cutoh) extract - wood of Acacia catechu
(Leguminosas ).

3 (uehyacho  extract - woad  of  schinopsis lorentzii,
balansas (Ancardia-ceas).

. Weattle extract R T8 of Acacia mollissima
(Leguminosas ).

G ., Tiwewralh  extract - wood and roots of Rhoas  pentaphylla
(Anacearciasaas ).,

& Lhurchacy b et =owaad  of sl ornium halansae

(A acardiseas ).

7 Flargy o axtract - (Borneocutch) - bark of  various
Fihi zophoraceas SR

R

L
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Freraambled catechin in yielding phloroglucinol and

protocatechnic  acid  on alkali fussion, and in giving

amarphous  dnsoluble products - phlobaphenes  or @ reds  on
heating with mineral acids. His argument  was  that  most

are hased on phloroglucinel linked to

flavonaid  substanc
catechal by a ring system involving a J3-carbon  chain, and
swince a similéar skelecton characterized the anthocoyranidins

and  catechins, it omust also be present in  the condensed

Tearrirng., T hess

since their reactivity resembled that of
catechin, mast be polymers of catechin, not of the related
flavonoids oo anthoovaniding present in the extracts.

The evidence  for  the dmportance of catechin in

condensad tanmin extbracts de confined largely to gambier and
Lt

A0
Burme cwboh extracts. Pleyer chermes

trated the existence of
catechin and gallocatechin in oak and chestnut barlks.

0 OH
OH
C HOH
C CHZCatmcth

The only  substance  which  could readily  be dsolated din

cryvatal Line  form from any of these extracts was cateching

and it was  abserved din significant amount only in gambier

and  Burma owbtah. The compound ds highly reactive and.

reaci by conver-ted to o an amorphous product capable of Ltanning
i clers ., Catechin existed in six dsomeric formss D- catechin,
Lo catechin, - catechin, D- epicatechin, L-epicatechin, and

el cecte chin and various inter-conversions  of these

i




1<

products could take place on the basid of the formula

OH
H
0] H H
HOH
H2

In acoorcarn e wicth this Fovrmud &y, catechin vielded

phloroaglucinagl  and protocatechnic acid of condensed tannin

extracts., L ds found in association with other substances

auch as flavonols and anthocoyvaniding, which possess similar
carbon skeletons built up of a phloroglucinol nucleus Linked
toy o catechol nuclews wia a six-membered pyran ving @.Q.

e cectin and avanddin.

0 OH cL © OH
H
0
;g H h \ OH
G SOoH
o |} o CH

Chaercetin Cyvanidin Chloride

I gambaier  and Buarma cutoh extracts, as reported by
15

Wy, e i catechin da the constituents., In the

gamboier  extbracts Gt forms about S50 percent of  the water
soluble content,
o PSR
Flact e, and  Hathway and Sealiding s howed that

catechin carn wndergo polymerization during awtoxidation at a

invalves Quinone

et all -l &yl That the process
prodymer i et o, P owdmd Lar poalvmer was obtained hypolyphenal
oxicdase  breatments and both polymers  were  similar  in

prropre b ter Mphlobatannins” iaolated from geambier  and

e
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Bivrma cwtoh extracts, sugoesting that heade-to-taill guinones

ey abd o e
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the phlobaphenes in reactivity. In the case of 4,7,3, 4 -

tertrahydroy—Flavanal, he gave 18 instances of ddentical
behavicowr of this substance and of hemlock teannin extract in

Hé6
L Russell and Todd then stated

reasponss bo chemical e
that "phlabatanmnins st bhe constituted in the same way'" and
Tactenr cladimed  that because hemlock tannin extract gave
protocatechnic acid and pyrogallol o allali fu%imn, hemlodck

tannin was a flavpinacol hydroxylated on the pattern of bis
57

(7,83 . 4 - tetrahydroxy). flavpinacol. Ressell

compared the uwltraviolet absorption spectra of a number of
thedr polyhydraoxy ]l ~flavpinacol with those of wvegetable
tannin extracts and showed both had absorption maxima in the
Fecion @, 800 ta 2, 00 A,

Hypotl

Lot d

Giar o

The general hypothesis of condensed tannin structure is

t e condensead tannins AFE
[

58
leuncoan thooyanidinsg, Bate and smith repor-ted that many of

thet whii ch L)) 6 s

i cthe leasves and petals bad been ddentified

The  substan ces
asm bannin by tests  which demostrated them to be polypherbls

arnch "leucoanthooyaniding.,
He
Fomerrhedim postulated the existence in such tissues of

el o e anthooyanidin precursors which  he called
"Leucoanthooyanidins' and these hypothetical substances  had

a . e " Cotrio structure giving rise to anthooyanidins

Through elimination of water @.g.

o




OH
OH

fioH -ZHO

OH

Trial ' Cyanidin Chloride

2]
Bacte-Smi th applied  the phlobaphene and  the  wvanillin-HCL

T for cateching in flowers of woody plant species and
reportad a positive reaction to both tests and  demostrated
That wheye the phlmhaph@n@ test was positive the red colour
was due ta the formation  of anthocyanidins. Catechin gave a
cream-colowraed product in the phlobaphene test and not a red
@
product as had been olaimed . He  suggested  that the
phlaobaphens  test  was more of catechin and that a positive
test resulted fraom the conversion of  leuwcoanthocyanin  to
anthoovanicdinsg wnder the dinfluence of @ mineral acids. He
ol Lhat leucoanthooyanins with a 3,4 diﬁl astructure

ag
are capable of such conversion.

o —2 -<:§1~
HON —h.o OH

Flavan - H,d-cial Cyanidin Chloride

LI

GOl S
Bracte-8mi th, Becte—amith  and Lerner demostrated using

praper chramatography  the pres

ance of leucoanthooyaninsg in

the leaves of many woody plant species and  concluded  that

|
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A variety of published work show that tannins inactivate
viruses oF invasive extracellular enzymes by insolubilizing
them in the same way as they insolubilize hide and @ convert

it o ta leather.,

The effect of tannins in preventing spore  germination

and  enabling plants to resist fungi has been demostrated by
PO-Pé
Mmany  wWor ke s, while the inhibition of virus by a simple
P7-103
tanning action ds cleared from the work of many workers.
104

Frreah and aslins consist of water, protein, fatty

materials  and  same mineral  salts. Qf  these, the most
impartant for leather making is the protein. This protein

consists:  of  many types.  The dimportant ones are collagen

which  on tanning, @ive leather and keratin, which is the

chief constituent of  hair, waoal ., horn and epidermal

tructures.,
The approximate composition of a fresh hide is as

Fod Lows s -

W<1tcr Protein Fat Minerd salts Others Substances

l l

64°/, 33° 2%/ O'S;OIO 05 %

r |
STRUCTURAL PROTEINS NON SRUCTURAL PROTEINS

| | | | l
! l ] [ 1
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