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An outstandmg findmg m pectm chemistry durmg the last fifteen years has been 
the eluciddtlon of the mechanism of pectm degradation in alkahne environments 
Neukom and DeueI ’ suggested that the sphttmg of pectm chams, which accompames 
de-estenficatlon on treatment with alkah, results from a base-catalyzed. /3-ehmmatlon 
reactlon The same reactxon proceeds when pectm IS heated at neutral’ or weakly 
acldlc pH3*4 Proof of the /II-ehmmatlon character has been gven by Helm and 
Neukom5. 

The mechamsm of j%ehmmatlon of such glycuronans as pectm was thought to 
be an E2 mechamsm6, but recently some evidence for an ElcB mechanism has been 
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obtained’, in which the mtermedlate carbanion, formed by removal6 of H-5 by 
hydroxyl ions, IS stablllsed by ehmination at C-4 as shown m Scheme 1 A pre- 
requislte*~* IS the presence of a methyl ester group at C-6, whch renders H-5 sti- 
ciently acldlc 

When pectin IS degraded at pH 6 8, a relatively Hugh QIo is found at 50-95”, 
thereby demonstrating the temperature dependence of /I-ehmmafion2 

Doesburg indicated the posslbtity of depolymer=atlon of native pectm by 
/I-elimmatlon durmg cookmg of plant tissues at a weakly acldrc pH The unphcatlons 
of pectm degradation for the texture of cooked-plant tissue prompted us to Investigate 
the effect of some cahons (Ca, K, Mg) and amens (citrate, malate, phytate, chloride) 
on the p-eliminahon reaction The ions were chosen because of their occurrence m 
potato hssue, but they are also major constituents of vaflous other plant hssues 

012 5 10 iu 
-Ratro cation/COO- -Ratlo anion/COO- 

Fig 1 Effect of cahons on the &ehmmahon of pechn m 0 02~ Tns-pipes buffer (PH 6 1) and m the 
presence of Ci- pechn concentrahon 0 29%, eqmv CI- = eqmv cahons-eqmv COO-, COO- free 
pechc acid groups m eqmv Cahons Ca (0), Mg (e), K (x) 

Fig 2 Effect of amens on tbe &ebmmahon of pechn m 0 02~ Trls-pipes buffer (pH 6 1) and in the 
presence of K+ pechn concentrahon 0 29%) equlv K+ = equlv COO-+equm amens, COO- free 
pechc acid groups m eqmv Amens citrate (0), malate (e), phytate ( A), chlonde (x) 

The cahons, Ca, Mg, and K, and the amens, citrate, malate, phytate, and 
chloride, stimulate B-ehmmahve breakdown of 60% estetied pectm at pH 6 1 and 
boihng temperature (Figs 1 and 2) T’he extent of &ehminahon IS due only 111 part to 
the concentrahon of the Ions, the nature of the ions being a more important factor. 
The assoaahon of cations with the pectm polyamon, whch has a comparatively close 
accumulation of lomsed acid groups lo, \7vlll decrease the overall, negahve charge and 
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facrhtate the approach of the hydroxyl eons needed to mrtrate /I-ehmmatron The 
drfferent, enhancmg actron of Ca, Mg, and K 10x1s can be due only in part to drf- 
ferences m valency (cf- the effect of Ca and Mg) 

No explanatron IS avatlable at present for the strmulatlon of j?-ehmmatron by 
the organic amens A decreased drssocratlon of the weak orgamc acrds, together wuh 
a possrble function as proton acceptors at borlmg temperature, may be contrrbutmg 
factors 

The results of the experiments described herem are particularly mterestmg m 
view of the texture of heat-processed plant trssues Durmg heatmg of plant tissues 
above pH 4-5, the pectin molecules wrll be degraded by /3-elunmatron The extent to 
which thrs takes place IS important for mtercellular cohesion, which more or less 
determmes texture r ’ From tins pomt of view, the nature and quantity of ions present 
m plant trssues may contnbute to the texture of heat-processed food by then effects 
on the j?-ehmmation of pectin 

Green nbbon pectm (60% estetied apple pectin, Obrpectin Ltd , Bischofszell, 
Swrtzerland) was used durmg all expenments The free-acrd form was obtamed I2 by 
percolating a - 1% aqueous solution sequentially through columns of Amberlite 
IR-120(Ht) and IR-45(OH-) resins 

DegrGdGtlon of pectin - A 0 29% solutron of pectm m 0 i)2M Trrs-piperazme- 
N,N’-bis-2-ethanesulphomc acid (Tars-popes) buffer @H 6 1) was used Thrs buffer 
does not chelate Ca2+ and Mg2+ ions The solutrons contaming the appropriate ion 
were borled for 30 min and then cooled For cations, the free-acid groups of pectm 
were neutrahzed with 0 02~ calcium hydroxide or 0 1~ potassmm hydroxide On 
account of the msolubrhty of magnesium hydroxide, potassium hydroxide was used 
for neutrahzation m the magnesium experiments. AddItional catIons were added as 

therr chlorides Neutrahzatron 1s necessary because of the lumted buffermg capacity of 
the diluted buffer, which is used to nnmmnze the mfluence of the buffer Ions on 
/3-ehmmatron The results are shown m Frg 1 

For the anions (curate, malate, and phytater 3), the pectm was neutrahzed with 
0 1~ potassmm hydroxide, the anions were then added as free acids and neutrahzed 
with potassmm hydroxrde. The pH of these solutions was adJusted to 6 1 with dilute 
hydrochloric acid because of the limrted bufhermg capacity The results are shown m 
Frg 2 Chlorrde ion causes very httle degradatron, and the effect of Its presence wrth 
other amons IS not rmportant 

Degradation was assessed by the Increase m absorphon2 at 234-235 nm, and 
expressed as A235 A Beckman DU spectrophotometer was used wrth the unborled 
solution as the blank. Some borled, test solutrons contammg Ca2+ were shghtly 
turbrd due to calcium pectmate14 These samples were diluted with EDTA solutron 
before spectrophotometry 

The degree of ester&ahon and glycuronau content of the pectm solutron 
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before, and of some test solutions after, boiling was determmed by the copper 
preclpltatron method1 5 ’ 6_ 

Boxhng of the test solutions shghtly lowers the pH The lowest pH measured 

was 5 89 The degree of esteficatxon decreases simultaneously 
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