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It is demonstrated that to obtain a colloidally stable apple wine it 
is necessary to perform depectinizati.on at least once, best in the pulp. 
A second or third depectinization is not advisable since the result is an 
increased methanol content on the finished product, and this is not 
necessary to ensure colloidal stability of wine. It is also shown that 
a full fermentation of sugar in the must gives wines of better quality 
than the application of partical additional fortification does. 

INTRODUCTION 

In counlbr,ies with moderaite c1imate the basie raw materiał in fruit 
Wine productwon are apples which, however, •oonrtain faiirly large amounts 
of pectins (ca 10/o); ,this make it difficul to ,obtain ,elear and oolloidally 
~ble wine from this fruit. Hen.ce the need for the so called depectiniza­
b~ pr,ocess wilth the use of peotiinolytic prepM":aitions. One must be.a[" in 
rnind, however, that these preparations contain numerous en.'lymes some 
of whi h . •· • PT c aire useful (polyga1actouronase - PG, pectmotranse11m.rnase -

E) While oth~s a~e not (pe,ctimethylester.ase - PME, oxidases), the 
~Qr1:1er bringing about the desired deoompooiition 0-f pectins, tbe Latter 
avmg a potentially 1adverse affe-ct on the finał product [10]. 

In industrial p1raictice depect.ini.zat~on is performed either in the fruit 
Pulp in th . . ~ t.. • . e ' e mus.t or 1n y,oung wines, and sometunes l.uIS process is r -
l>eated two <Oil" even three times i.n order to arrive at the desilred clariity 
and ooUoidal stabil·t f ... 1...,.. • 

I 1 y Q 'l,,U~ w1nes. 



286 B. Drzazga and otbers 

Depectinizattion may on the one hand ensure colloidal stability of the 
wine but on the othe,r it leads to a darkening of pulps and juices and rnay 
also eau.se turbidity and sedimantation of pectic acid or of its salts (pecta­
tes) as well as the formation ,of furfurals, especially if the pł"ocess occurs 
in elevated tempe,ratures [7]. 

The studies of Masior et al. [9] revealed that depecti.nization of apple 
pulp results in greaiter amounts of extracts from fruit and in reduC€d 
viscosiity of musts but that the process also has an adverse effect on the 
wiines obtained from such musts. The authors point out that depectiniza­
tion increases the conteint of starch in apple musts and this makes it 
neccessary to remove the substance from · the mu.st or the wme prior to 
pasteurization. One must also beair in mind that the enzyme pectinme­
thy lesterase, present in peotinolytic preparations, causes the splitting off 
of methanol from pectins. 

Methanol content in wines varies depending on the ~d -of wine and 
the method of its prioductiion. The relevant studies were peirformed by, 
among othecr-s, Kiszkowskij and Skurichin [6] who found 20-100 mg me­
thanol in 1 dm3 of white gxa;pe w.mes and a much greateir amount of 80-
350 mg dm3 in red wi11€s. A higher methanol content in red wines as 
compared to that in white wines was :also found by Lee [8] who additional­
ly demonstrated tha.t greater am·ounts of methanoł (400-500 mg/dm') 
occurred in wines obtained by fermeniting fruit pulp noit subje,cted to 
previous beat treatment. 

In Poland methanol in fruit wines was stud.ied by Pacholczyk [ll] 
who claims thait the greiatest be,a['in,g on methanol formation in wines is 
due to the kind of fru1t and the way -of fermentation. Among the wine5 

studied by this author the highest methanol content was f,ound in stratW­
beNy wine (0.17-0.23 cm8/dm8) and the lowest in currant and apple \\tineS 
(0.08-0.10 cm8/dm8). The author also claims that a two-day fermentation 
in fruit pulp led to an enormous increase in methanol content in wines -
in sitrawberry wines this inorease was by •oa. 700/o and dn apple wines b! 
1400/o - in Telation to methanol ,content in wines ,obtad!ned from fa•wt 
whiich were not sub jected -to this process. · · 

It must be stressed that the qualiity standards valid today do noit state 
the .adrnissrl.ble methanol con.tent in wines and ,only :fior meads they put 
the figure at 0.030/o by volume (12]. 

OBJECTIVES AND SCOPE OF STUDY 

The study w.as aimed at deteirminiing the effect of enzymatic proce·SS­
ing applied in various stages of the ,technologioal process o.f fruit wuie 
produ.Cftion (the wines heling obtained by a full fermentation of the mtJSlS 
or by pa1rtial fortification) on selected features of the wine, especially on 
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.colloidal sita:bility and methanol content. It w.as also intended to determ­
ine a way of depectinizatiion of fruilt pulp ,or must, possibly even of the 
wine, optimum from the point of view of rational utilization of pectino­
lytic prep.ar a tions. 

MATERIAL AND METHODS 

Industrial apples of several varie1ties and various de~ees of ripeness 
were used in the p~oducrti-nn of the wine. 

Depectiniz.ation was performed with two different pectinolytic p-re­
parations: Pektopol P (Fruit-and-Vegetable Brocessing Enterprise "Pek­
towm" in J asł,o, Poland) and Panzym Super (Bechringe[I" Sohn, Federal 
Republic of Gexmainy); their characteristic [2-4, 10, 15] is given in. Table 1. 

Tab l e l. Characteristic of pectinolytic preparations used in the study 

Pektopol P Panzym Super 

Dry mass(%) 54.3 97.4 

Protein (N.6.25) (%) 10.5 23.1 

Total pectinolytic activity (0 PM) 72460 728 200 

Polygalacturonase activity (0 J2PG) 232.0 4P.:J.8 

Pectinmethylesterase activity (0 PME) 27.3 38.5 

Ratio 0J2PG/°PME 8.5 12.7 

Pectinotranseliminase activity (0PTE) none 1.5 

TECHNOLOGY 

The apples were washed and broken up in a percussive thresher. The 
obtained pulp was divided into three parts, one ,of which was d.ireotly pre­
ssed on a POK-200 layer J)Tess, the •other two bed.ng heated to a tempera­
ture optimal for the action of the pectinolytic preparaition. The parame­
ters of apple pulp depectinimrtion and the must· yields axe presented in 
Table 2. 

Table 2 

Pectinolytic Dose Temperature Time Must yield 

Preparation g/kg oc h % 

Pektopol p 
2.0 40 2 73.9 

Panzym Super 0.018 55 2 70.1 --
"No depectinization 66.0 
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The basie chemical composition (including methanol collltent) of the 
apple must obtained by pressing was determined; the results are shown 
in Table 3. 

Table 3 

Pectinolytic 
preparat i on 

p 
p 

ectopol P 
anzym Super 

No .depectini-
.za tion 

Total sugars 
Extract as invertase 

g/dm3 

10.5 80.8 
10.7 82.6 

11.5 87.8 

Directly reducing Titratable acidity as Methanol 
sugars as invertase malic acid 

g/dm3 g/dm3 
mg/dm3 

73.5 8.2 110.4 
74.9 7.3 76.8 

I 79.7 8.4 7.2 

The apple must were prepared for fexmentation 1aicoordi.nig to the fol-
1ow,ing assumptions: 

- alcohol ,oontent in wines - 140/o vol.; in the oase of wines made by 
the fortification method 3.50/o vol. ,alcohol w•as obtained in the process of 
fermentaltion and the rem.ainder was added in the form of rectified spilit; 

- alcohol yield from sugM - 900/o; 
- sugar dn the must oonstitutes 750/o of the refractometrically de--

teirmined extraat; 
- sulfuration ,of the musts - 50 mg SO2/dm1 ; 

- diammonium phosphate addiit1on ,to the musts- 0.3 g/dm1 ; 

- seed yeast additioo- 50/o of must v•olume; 
- pe-ctiniolyti,c preparation addition to a part of the musts in the same 

amount as in the case of pulp depectinizaiti,on; 
- volume of the musts - 2 dm8 each. 
The prepaired musts were moculated with yeast of the T,okay brand 

and fermented at 20-22°C. In all, 30 musts were prepared aoco~d.ing to 
different technologi,cal variants resu1ting in diverse combinations with 
regaro to total and p.airtial fermentation of the sugair and to enzymaitdc 
processing wilbh pectdnolytic prep.arati,ons. 

The obtained young apple wi.nes were raoked and · boittled, wirth sorne 
· of the wine samples subje1cted t9 additional enzymatic pI"ooessing wńith 
pectinolyti1c preparations in doses ana1og,ous to those used in pirocessing 
fruit pulp and musts. 

The wines were p:asteurized in tightly c1osed bottles at 75 °C for 3 min 
and then •oooled to 60°C, i.e. the itemperature of he.at processing (port­
weinization) which 1asted f,or six weeks. The wines were then passed 
thr,o.ugh a Seitz pressure filter ,containing ,cmaitomite. 

The elear Wiines were analysed chemically - the main maor,ooo,mPo" 
nents were assayed as well as some ,of the ·components appearing in wfneS 
in minute amounts. 
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ANALYTICAL METHODS 

The char,a,cteristk of the obtained apple wines 1ncluded determina­
tions of ,the contents ,of the foHowing ,components: alcohol, total extract, 
total reducing sugars and saccharose, sug.arless extract, total and volatile 
acidity, ash, and sulphur dioxide (free, bounded and total) [2, 13]. More­
over the conitents of methanol, glycevol, aldehydes, acetals and eSiters 
were assayed in ithe w1ines and their coHoidal stability w:as tested. 

RESULTS AND DISCUSSION 

Table 1 gives the characteil'istics of the pectmolytic preparations used 
in the studies - the Polish liquid oonoentrate Pektopol P and the dry 
powdered preparation Panzym Super made in W-est Germany. As we can 
see, the prep,ara.tions diff er constderably as ito dil'y mass and protein con­
tent as well as to the activities of the separate enzym.es. Generally speak­
ing, the P,anz.ym Super preparaUon was qualitatively superior to Pektopol 
P which is indiica,ted by ,the ove~ ten times higher generał peotinolytic 
activity of the f,ormer, the presence of pectinotranseliminase, absent in 
Pektopol P and useful in this case, and by the better ratio of the useful 
poligalacturonase activity to the undesirable pectinmethylesterase one. 
Due to the above differences the applied doses .of Pektopol P werr-e over 
100 times hi,gher than d,oses of Panzym Super. 

The data concerning the pressing of apple pulp, both the 1one subjected 
to dep,ectinization and the ione ,that was not, are given in Table 2. T•'".ible 3, 
on the other hand, oon.tains results of th,e analys~ of the basie chemi,cal 
compositiion of apple musts lat.er used in wine production. 

The data in Table 2 indioaite thait must yields from apple p:.dp depend­
ed -on the applied eJ1.1zymatic processing prior to its presSlir.g and on the 
dose and kind of pectinolytic preparat1on. 

. . The hea,t-enzyma tie treatment of apple pulp led ito an increase in 
Jt.uce yield from 66.00/o to 70.10/o in the case of Panzym Super application 
an~ to 73.90/o when the Pektopol P pireparation was u.sed. It must be 
Poo.nted out, however, th.ait although depecti.niza,tiJon briought about higher 
~USt yields in •oompa!I"ison to ,the yields in oontr.cls which were not sub­
Jected to this process, the musts nevertheless cont:iined considerably less 
ex~ract, sugars and a,c-ids which proves that depectir..ization does not serve 
to 1-ncrease ,the amounts of ext1ractive .components .obtained from apples. 

The hiigthest contents of extmaiet, reducing and total siugars and titra­
table acidity we;re demonstrated by apple musts obtained from pulp iliat 
Was no,t rtr,eiated en-zymatically, whereas the l,owest levels of the above 
cornponents were iin the must obtained f:riom pulp treated with Pektopol 
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P. This may be a result of different doses of pectinolytic prreparations to­
gether with which ,certa:in amounts of extra-et oomponents were introduc­
ed, but at the same time the prepa~ahons ,could have to some extent dilut­
ed the various must oomponents. 

There are vecy ·elear d.ifferences in methanol ,content between musts 
obtained from depectiniz·ed pulp and tho.se from non-depectinized ones. 
This is due to the different levels of activity of the pectinmethylesterase 
enzyme in the prepair.ations and to the dos:es in whtch the preparations 
were applied. 

The charact:eristi,c of the chemical oomposri.tion of the obtained apple 
wines is given in Table 4. We see that the ·oontent of total extrnct, direct­
ly-reducing and total sugars and of sugarless ,extraot, in t:he studied wines 
depends primarily on the degr•e of must fermentatiion. Wines obtained 
as a result of total fermentati,on of the musts had a slightly higher con­
tent of total extract (24.8-31.5 g/dm3) than rthe fo.rtified wines in which 
the extraot oon,tent ranged from 23.0 to 31.5 g/dm3• 

The sugarless extract content in the various wines depended not only 
on the degree of fermentation of the musts but also on depectinizahon and 
fortification. In the case of fortified wines the sugarless exitract content 
was 20.8-22.6 g/dm3 and was ca. 0.5-2.0 g/dm3 lower than this content in 
win es obtained by full fermentaition of sweetened musts. This is directly 
related to the level of glycerol content i.n wines which strictly depends 
on ,the degree of must fermentation. The fortified wiines conta.ined 1.9-
2.5 g of glycerol m 1 dm8 while the ones obtained by completely ferment­
ing sweetened musts had 3.6-4.2 g ,of glyoerol per dm8• 

Gene.rally, the highest content of su.gar less extract was in wines which 
were made without depecti.nJq.,ahon at any stage iof ,pi,oduction. In the case 
of the remaining wines it was found that the contenit of sugarless extract 
depended on repetiJtions of depectinizaition in the production pr,ocess and 
on the dose of pectinolytic preparaUon intfloduced iinto the ·wine, the de­
pendencie being inversely pr,oportional. 

The ethyl alcohol content in the obtained wines is somewhat differen­
tia.ted and this results mainly fflom the 1applied fori.ification but also fr,orn 
the fact that aloohol is a substrate of some reactions taking place during 
the maturing of wines, such as estrification, acetal formahlon, etc. 

The obtained wines differed ra1ther considerably as to m,ethanol oon­
tent. The maceration of pulp was found to greatly increase methanol oon­
tent, both in the must and in the wine obtai:ned fflom it, because it is freed 
from pectins by the action of pectinmethyl esterase added with the pec­
tinolytk preparation and of ,the raw matemal's indigenous enzymes, and 
also by the acid reaotion of the medium, parUcularly during beat treat­
ment. If the pulp was not treaited enzymatically, the me,thanol content 
was af fected only by the endogenous enzyme of the Ta w ma terial and bY 
the acid reaction of ,the fruit medium. 
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The results of methanol -content assays in the studied wines justify 
the conclusi,on that the level of this component in both the musits and the 
wines depends pri:marily on the activity of pectinmethyles.terase present 
in pe,ctinolytic preiparaitions. This would explain the higherd (by ca. 400/o 
oc even up to 700/o) amount of methanol in wines treated with the pecti­
noly,tiic preparatioo Pektopol P than in w,ines processed with the Panzym 
Supoc prepaa--atri.on. Alithough in both the preparations the- activity of 
pectinmethylesterase was more or less the same, the smaller amount of 
methanol in wines treated wiith Panzym Super was determined by the 
ca. 100 times smaUer dose of this prepairation compared to :the Pektopol 
P dose. The increased methanol content in wines made of depectinized 
pulp may be explained by the higher content of peotin substances in 
fruit pulp than in the musts. 

Studies have dem-onstrated that apple wines produced without proces­
sing with pectinolyitic preparations are not stable coUoidally and that 
even a single treatment with such preparations of either the pulp, the 
must or the young wine is enough to en.sure full coJloidal stability of 
apple wines. This fact indicates als,o ithe low activity of the apples' en­
dogenous complex of pectinolytic enzymes. 

Comparing ,the results of coUoidal stability ,tests and methanol con­
tenit .in ,apple wines we see that a single depectinization suffi.ces to obtain 
a coUoidally stable wine with a relatively low methanol content. _ At the 
same time i.Jt should be stressed rthat repeating the enzymatic processing 
of .pulp, musts and wi111es seve!r.al times is pointless and tha,t it leads to an 

increase of methanol •content while boosting production costs at the same 
tiithe. 

The· depectiniza tion of apple pulp is not free from incon venience sin­
ce the pressing of depectinized apple pulp requires the appHcation of 
a spectal type ,of presses or addiftions ,of draining agents. ·Moreover, the 
depectinization process, lasting severa! or a dozen or ~o hours, necessita­
tes the storage ,o.f l;ar.ge qu.antities of .pulped materia! in specially adaipted 
resenro.irs .\vhićh poses serious . ·organizahonal prohlems. Because of this 
the depe,ctińization of apple pulp 1nwoduced to industrial practive lin the 
1960s was abandoned and the necessary pe,ctins , decomposition is achiev­
ed by diepectin.ization of musts after theiir pressing. It is worth stressing 
that the Bucher-Guyer presses which are finding increasingly widespread 
applicaition give verry good results in presslng apple pulps but only when 
the pulps werre not previouslv subjected to enzymatic treatment. Also 
~~Portant ~.-th·e .. fąct that thę_ poma,ce . ob~ined from press~g apples _is 

Presenrt; the ·only raw materiał in P,oland for the pr,oducbon of pectm 
Prep~,ations. Hen{!e, t the pr:ooesś ef · depectinization, necessary in the pro­
~UctJion of coUoidally: s:clbie a,p;ple wine should take place in the must or 
in the y,oung wine. :: · ·' , : · , 

The assay of aldehyde content in. the separrate wine samples revealed 
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thart the relatively greatest ramount of aldehydes occurs i,n wines made oi 
depectinized pulp and that this corutent depends on the de,gTee of ferment­
ing the musts. The ahove dependences may be explained by the higher 
contenrt of .amino nitrog-en iin musts obtained from depe,otini.2Jed pulp, the 
substaince being a substrate for the reaction of oxidative deaminatiion ,of 
amiJnoacids which results in the formation of aldehydes [5, 6]. Aldehydes 
may also appear as side p~oducts during f,ermentarbion of sulfUTated musts, 
hen ce the foreshortened f ermenta.tion of f:ortifi.ed win es signifi.cantly re­
duces rthe possibility of aldehyde formation at this stage of ,p~oduction 
and e~lams the higher aldehyde oontent m wiines obtained by a full 
fermentation of the musts. 

The oontent of esters in the studied wines depended cm the degree of 
musts fermentation which is indicated by the faat that in fully ferme111ted 
wines their ,oontent was hi,gher by ,ca. 30-600/o than in wines partly for­
tified with rectified spirit. 

CONCLUSIONS 

1. In order ,to produce coUoidally stable apple wilne rit is necessary to 
apply depectinization at least once and it appears that it is most advisable 
to treat with pectinolytic preparations the apple must or the young wine. 
Repeating depectinization two or more times is unjustified both technolo­
gi,cally and economkally since iit has no beairing ,on the clarity of the finał 
product and increases rnerthanol ,content. 

2. The amount of methainol appearing in apple wine obtained by a te­
chnology inclruding depectd..nizatton depends primarily on the activity of 
pectinmethylesterase ,oontained in the pectinolyti,c ,pre,paTaition and also 
on the dose of this prepar.ation. 

3. In view of all the quality malikers of the produced apple wines, it 
must be said that the traditional met.hod of their produobon ,consisting in 
full fermentation of swe:etened musts gives a p!ioduct of bett€T quality 
than the wines ,obtained by foreshortened fermentation and additional 
f ortification with rectified spd.,rit. 

LITERATURE 

1. Agabaljanc G. G. and others: Piszcz. Prom., Moskwa 1969, 407. 
2. Drzazga B.: Analiza techniczna w przetwórstwie owoców i warzyw. WSiP, war· 

szawa 1974. 
3. Edstrom R. D., Phaf H. J.: J. Biol. Chem., 1964, 239 (8), 2403. 
4. Kertesz Z. I.: The pectic suhstances. Intersci. Publ. Inc., New York 1951. 
5. Kiszkowskij Z. N.: Win. Winograd. SSSR 1974, 34 (7), 21. 
6. Kiszkowskij Z. N., Skurichin I. M.: Piszcz. Prom. Moskwa 1976. 
7. Koch J., Kleesaat R.: Fruchtsaftindustrie 1961, 6 (3), 107. 



Depectinization in apple wine 295 

8. Lee C. Y.: Am. J. End. Viticult., 1975, 26, 4, 184. 
9. Masior S and •others: Manuscript, Politechnika, Łódź 1977. 

10. Mirgos M.: Praca magisterska, SSGW-AR, Warszawa 1974. 
11. Pacholczyk Z.: Przyczynki do badań nad powstawaniem metanolu i fuzli w wi-

nach owocowych, Zesz. Nauk. SGGW Warszawa. Dz. Rol., 1961 z. 4. 
12. Polska Norma PN-64/A-79123 Miody pitne. 
13. Polska Norma PN-66/A-79120 Wina i Miody pitne. Metody badań. 
14. Rebelein H.: Zeitschrift filr Lebens. Unters. und Forschung. , 1975, 4, 296. 
15. Norma zakładowa ZN-68/MPSS-C-190. Preparaty pektolityczne. 

Manuscript received: December 1982. 
Authors address: 02-528 Warszawa, Rakowiecka 26/30 

B. Drzazga, M. Mitek, W. Betlejewski 

WPŁYW ZABIEGU DEPENTYNIZACJI, STOSOWANEGO W PRODUKCJI WIN 
JABŁKOWYCH NA ICH JAKOŚĆ, ZE SZCZEGÓLNYM UWZGLĘDNIENIEM 
ZAWARTOŚCI METANOLU 

Katedra Przemysłu Fermentacyjnego i Owocowo-Warzywnego 
SGGW-AR Warszawa 

Streszczenie 

Przeprowadzono badania nad wpływem zabiegu depektynizacji stosowanego w 
różnych etapach procesu technologicznego produkcji win jabłkowych otrzymywanych 
metodą pełnej fermentacji nastawów oraz częściowej ich fermentacji i dodatkowej 
alkoholizacji na niektóre cechy wina, a zwłaszcza stabilność koloid~iną oraz zawar­
~ość metanolu. Ponadto, starano się ustalić optymalny sposób deJ.,ektynizacji miazgi 
Jabłkowej, moszczu lub wina, z jednej strony z punktu widzenia racjonalnego wy­
~~rzystania preparatów pektynolitycznych i z drugiej zapewnienia stabilności ko­
oidalnej g,otowego produktu. 

Do produkcji wina użyto jabłek przemysłowych różnych odmian o zróżnicowa­
nym stopniu dojrzałości, a proces depektynizacji prowadzono przy użyciu dwu róż­
nych preparatów pektynolitycznych: Pektopolu P pr,odukcji Zakładów Przemysłu 
Owocowo-Warzywnego w Jaśle oraz Panzymu Super produkcji Bechringer Sohn 
(RFN) o · kt , . · bydwa preparaty scharakteryzowano pod względem ogólneJ a ywnosci 
Pektynolitycznej, aktywności podstawowych enzymów pektynolitycznych oraz za­
wartości suchej masy i białka. 
c· · Z miazgi jabłkowej pozyskiwano ,moszcze w trzech wariantach: po depektyniza­

Jl preparatami Pektopolem p Panzymem S:..iper oraz bez stosowania tego zabiegu. 
Otrzymane moszcze przeanali:owano pod względem podstawowego składu chemicz­
nego · k ś · · ' a otrzymane z nich wina poddano szczegółowej charakterystyce Ja O cwweJ 
obe· • . . . _ JmuJąceJ następuJące oznaczenia: ekstraktu ogółem 1 bezcukrowego, cukrów bez 
Pośrect · ś · 61 · · nio-redukujących ogółem i sacharozy alkoholu etylowego, kwasowo ci og neJ 
l lotn . ' ' . . . ł . eJ, dwutlenku siarki form: wolnej związanej i całkow1teJ, metanolu, popw u, 
!hce_rolu aldehydów, acetali oraz estrów.' Ponadto wina poddano próbie na stabilność 
Olo1dalną. 

Uzyskane wyniki badań oraz ich analiza pozwalają na sfoiimułowanie kilku waż­
nych dla praktyki winiarskiej wniosków, z których najważniejsze jest stwierdzenie, 
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że w celu otrzymania stabilnego kolidalnie wina jabłkowego wystarczające jest 
zastosowanie jednokrotnego zabiegu depektonizacji, najlepiej w ntiazdze, gdyż w 
tym przypadku osiąga się większe wydobycie moszczu, a także zadowalającą sta­
bilność koloidalną gotowego produktu. Stosowanie dwu- lub trzykrotnego zabiegu 
depektynizacji nie powinno być stosowane, gdyż nie polepsza stabilności kolidalnej 
gotowego produktu, a przyczynia się do nagromadzenia w nim większych ilości 

metanolu. 


