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A Research Note 
DEPENDENCE OF FRUIT-BERRY WINES’ STABILITY ON THE CONTENT 

OF MINERAL AND NITROGENOUS COMPONENTS 

berry, cherry, currant, fruit wines, red sweet 
wine, white sweet wine, Yantainoye and 
Yubileynoye, produced by the experimental 
wine-making factory “Anyksciu Vynas,” were 
prepared from high acidic juices diluted with 
water by adding 27 gr/ lOO ml sugar, with fer- 
mentation lasting 70-100 days. All analyzed 
wine samples, except apple-wine, were prepared 
by combination. 

portant to find the dependence of fruit- 
berry wines’ stability on the content of 
iron, organic acids and proteins (Gorin- 
stein et al., 197 1). In apple juice the natu- 
ral nitrogen content is hardly sufficient 
for sugar fermentation which yields 
5-6s vol alcohol. Wine-making experi- 
ence elaborated modes of incorporating 
additional nitrogenous nourishment to 
complete the process of fermentation. It 
is quite natural that additional incorpora- 
tion of nitrogenous substances results in 
the disturbance of stability. Thus the 
necessity arose to establish an optimum 
rate of additional nitrogenous nourish- 
ment which would cause no wine stability 
disturbance but would assist completion 
of the fermentation process. A series of 
experiments were carried out with this 
purpose in view. 

INTRODUCTION 
THE INCREASED USE of metallic 
apparatus and capacities in wine-making 
result in richer content of iron salts, both 
in wine materials and in the finished 
product. Iron in wines is found in an 
ionic state, as in ferric (Fe+++ and ferrous 
(Fe++) salts (Arjun, 1966; Bergner and 
Lang, 1970). The formation of precipi- 
tate (Cass) does not depend solely on its 
iron content. Acids in wines are known to 
form soluble complexes with trivalent 
iron which prevents precipitate (Cass) for- 
mation. Conversely, iron precipitate 
(Cass) is intensively formed in a medium 
of sufficient protein content. Thus in 
fruit-berry wines, there are substances 
promoting both the decrease and disturb- 
ance of stability. 

Since fruit-berry juices contain few 
nitrogenous substances, it was very im- 
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Standards for comparison of wines were the 
same drinks clarified by filtering masses “Kine- 
shma” (control) and “Evlakh” (test) (Gorin- 
stein, 1970). Filtering masses “Kineshma”/6.6% 
turbidity of standard solution and “Evlakh”/ 
1.9% turbidity of standard solution, distin- 
quished by its filtering ability, were manufac- 
tured from raw materials of different composi- 
tions. “Evlakh” filtering mass was made at the 
Lvov Brewery Firm “Kolos” (Ear) by Gorin- 
stein (1968; 1970). Iron was determined spec- 
troscopically in wines by methods of Steiner 
and Oliver (1963); Bukharov and Mekhuzla 
(1964). Common nitrogen was found by the 
micromethod of Duma and Kjeldahl; (Gorin- 
stein et al., 1971; Bulgakov, 1959; Klimova, 
1967; Strukova and Fedorova, 1966; Fedoseev 
and Osadchii, 1969); protein nitrogen by depo- 
sition with hydrate of copper oxide; amino ni- 

EXPERIMENTAL 
THE OBJECTS of this investigation were fruit- 
berry wines. The fruit-berry wines apple, straw- 

Table I-Physico-chemical indices of fruit-berry wines 

Apple wine Currant wine Cherry wine 

Before 
clarifi- 
cation Control Test Bentonite 

38.3 27.6 27.3 27.9 

Before 
clarifi- 
cation Control Test Bentonite 

Before 
clarifi- 
cation Control Test Bentonite 

48.9 42.3 31.4 46.5 

Qualitative I 
indices 

28.5 23.4 16.5 24.8 Iron, mglliter 
Nitrogen, mglliter 

Common 
Organic 

Protein 
Amine 
Colloids, mglliter 
Tannic & Dyeing 

substances, mglliter 
Dry substances 

mglliter 
Pectinic acid 

mglliter 
Insoluble ash, 

mg/l iter 
Soluble ash, 

mg/l iter 
Acidity, %  
Stability. months 

86.5 75.4 75.1 75.5 134.4 118.3 118.1 118.5 93.4 86.3 81.4 85.7 
50.4 46.8 46.5 46.6 81.3 75.6 79.3 80.2 67.3 52.7 49.6 51 .o 
38.9 33.5 33.3 33.4 45.4 36.2 30.3 32.4 48.0 41.7 39.8 43.3 
15.7 11.8 11.7 11.9 16.8 14.3 11.7 12.0 15.7 12.6 10.7 11.2 

-520.3 400.1 399.9 400.2 1103.3 872.4 851 .O 879.4 400.7 354.7 572.1 280.5 

430.70 364.70 364.60 364.81 749.00 644.50 638.25 641.00 146.10 138.4 140.2 116.75 

578.20 503.42 481.03 499.10 872.02 794.52. 775.40 789.31 344.00 331.14 305.00 318.40 

: 0.410 0.365 0.362 0.364 0.280 0.250 0.220 0.246 1.472 1.398 1.372 1.348 

,r; 7.70 6.69 6.67 6.70 8.00 7.35 7.21 7.42 33.09 32.14 32.96 27.41 

19.2 18.1 18.2 18.3 20.9 17.6 17.1 17.4 25.5 23.6 24.8 18.3 
- 4.9 4.7 5.8 - 9.1 9.1 9.1 - 7.4 7.2 7.3 
- 5.0 5.1 4.9 - 4.0 6.0 5.4 - 5.0 5.0 4.8 
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Table a--Dependence of the process of fermentation (alcohol) of apple juice and wine stability from additional nitrogenous nourishment 

Common nitrogen, mg/liter Wine 

Additional Common 
Composition of Beginning of nitrogeneous After addition At end of Wine nitrogen Alcohol Stability 

nourishment Juice fermentation nourishment of nitrogen fermentation material mg/liter %  months 

KC + (NH,),HPO, 218.6 98.6 100 198.6 142.3 91.4 77.4 12.7 4.3 
218.6 98.6 206 298.6 150.4 93.5 80.3 13.1 4.4 
218.6 98.6 300 398.6 162.7 95.6 85.9 13.5 4.7 
218.6 98.6 400 498.6 169.5 99.7 89.8 13.7 4.9 

KC + (NH,),SO, 218.6 98.6 100 198.6 143.5 93.6 79.4 11.8 4.3 
218.6 98.6 200 298.6 151.7 95.8 82.1 12.0 4.6 
218.6 98.6 300 398.6 164.2 97.3 87.9 12.4 4.7 
218.6 98.6 400 498.6 174.8 101.3 91.5 12.7 4.9 

KC + NH,CI 218.6 98.6 100 198.6 142.0 90.5 .- 74.9 12.8 4.7 
218.6 98.6 200 298.6 149.3 91.8 76.5 12.9 4.8 
218.6 98.6 300 398.6 161.5 94.3 81.3 12.1 4.9 
218.6 98.6 400 498.6 167.6 98.5 84.5 13.9 5.0 

KC + (NH,), HPO, 218.6 98.6 100 198.6 140.5 87.9 73.5 13.1 5.4 
+ (NH,),SO, 218.6 98.6 200 298.6 147.3 89.8 75.4 15.2 6.0 

218.6 98.6 300 398.6 157.3 93.5 79.7 14.3 5.3 
218.6 98.6 400 498.6 162.9 97.6 81.5 14.5 5.1 

KC 218.6 0 98.6 85.1 63.7 57.3 9.3 3.0 

trogen by means of copper; and organic nitro- 
gen by K,S,O, (Gertner and Gidinic, 1965). 
Colloids were determined according to GSE 
(Dumanskii et al., 1936); dry, pectic substances 
and insoluble and soluble turbidity gravimet- 
rically; tannic, dyeing substances and acidity 
titrimetrically; and colloid-protein stability and 
alcohol by conventional methods (Fertman and 
Gorinstein, 1970; Nilov and Skurikhin, 1967). 

RESULTS&DISCUSSION 

THE CONTENTS of iron, common, or- 
ganic and amine nitrogen protein, alco- 
hol, colloids, dry, tannic, dyeing, pec- 
tinic, ashen substances and acidity were 
studied. The data obtained show that be- 
fore clarification three groups of wines 
could be distinguished according to the 
concentration of the main components 
underlying the terms of stability: (1) 
wines with high content of iron; (2) com- 
mon nitrogen; and (3) wines with mean 
numbers both of iron and common nitro- 
gen. Examples of these groups are apple, 
cherry and currant wines, respectively 
(Table 1). 

It was interesting to follow the dy- 
namics of indices studied after the clarifi- 
cation of fruit-berry wines by filtration 
through filtering masses “Kineshma,” 
“Evlakh” and bentonite. The data are 
given in Table I. Analyses of these data 
show, that after clarification, typical dis- 
tinctions of qualitative indices of three 
groups of wines continue to change: in 
apple-wine the highest concentration of 
iron is retained; in cherry-wine that of 

common nitrogen. Interesting data were 
obtained by analysis of the relation of 
stability terms of wines containing iron 
and common nitrogen. According to the 
laws of formal logic it could be expected 
that in wine with high iron content the 
stability would be the least. However, the 
data obtained experimentally contra- 
dicted this. In the sample of apple-wine 
clarified by bentonite, the iron content 
(true to statistics) is higher than in sample 
controls and tests (in both cases P < 
0.001; P = probability of distinction). 
With approximately the equivalent quan- 
tity of common and protein nitrogen, it is 
in the apple-wine sample, clarified with 
bentonite, that the least stability could be 
expected. However, in our experiment, 
wines clarified by different means have 
the same stability. This implies that other 
factors affecting the stability exist (Nilov 
and Skurikhin, 1967; Rodonulo, 1971; 
Ogorodnik and Dranovskaya, 1970). In- 
deed, despite the high concentration of 
iron in the apple wine clarified by 
bentonite, the presence of considerable 
amounts of organic acids (acidity, 5.8% 
and iron 46.5 mg/liter) prevents stability 
decrease. This is explained by the fact 
that malic and citric acids readily form 
soluble complexes preventing the forma- 
tion of iron precipitates (Cass). According 
to Nilov and Skurikhin (1967). tartaric 
acid in wine with Fe++ oxidizes COOH- 
CHOH-CHOH-COOH-z H COOH-COH= 
COH-COOH. But this process is weaker, 
because iron (II) is oxidized to iron 
(III) and has no catalytic force. But 

iron in wine forms the following complex 
(Nilov and Skurikhin, 1967): 

No 
C 0 

Hc/oH\ 

I ‘\‘Fe 
I /’ 

HC\OHI/’ 

C 

\O 
0 

This complex is possessed with a cata- 
lytic force and prevents transition of Fe*1 
to Ferrr (Nilov and Skurikhin, 1967). 

It is known that the velocity of redox 
reactions depends upon the acidity of the 
media. In acid media, that is in wine, 
oxidizing processes took place more slow- 
ly than in neutral and alkaline media. It is 
obvious that while the oxidation process 
is necessary for the ripening of wine, re- 
sults may also be undesirable. For exam- 
ple, in oxidation the possibility of the 
formation of tannin-protein combinations 
falling out in the sediment and the acqui- 
sition of stable transparence in wine was 
stronger, so the bitter taste of tannides 
was softer. But simultaneously the oxidiz- 
ing of the amino acids results in deteriora- 
tion of aroma and taste. 
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According to Table 1 the largest a- 
mount of common nitrogen is found in 
cherry wine. In samples of this wine clari- 
fied with different types of filtration 
masses and bentonite, essential distinc- 
tions in content of iron, common nitro- 
gen and in acidity, indices were not 
found. With equivalent values of indices 
influencing the terms of stability, one 
could expect it to be identical for all sam- 
ples of cherry wine. Experiments show, 
however, that the highest stability is 
found in cherry wine test (6.0 months), 
somewhat less in the wine clarified with 
bentonite (5.4 months), and still less in 
wine control (4.0 months). By qualitative 
analysis it was found that in wines with 
equal amounts of common nitrogen there 
were different contents of protein nitro- 
gen (Table 1). Thus it can be concluded 
that wine stability is in reverse depend- 
ence from the contents of protein (not 
common) nitrogen. Concluding the analy- 
sis of Table 1, it must be noted that the 
best qualitative indices are possessed by 
wines clarified with the filtration mass 
“Evlakh,” with wines clarified with ben- 
tonite somewhat worse. 

The protein content of bentonite- 
treated wines decreases considerably 
while stability increases (Table 1). But in 
comparing wine test to wine bentonite, 
wine bentonite has a little more protein. 
The adsorption ability of the filtering 
mass “Evlakh” is better than bentonite. 

The amount of common nitrogen was 
determined in apple, cherry and red cur- 
rant juices. Qualitatively and quantita- 
tively different protein nourishment was 
incorporated into each juice. Again com- 
mon nitrogen was determined and re- 
peated at the end of fermentation in wine 
material and in finished wine. The data 
were compared with alcohol content and 
terms of stability (Table 2). Analysis of 

data obtained enable us to establish opti- 
mum additional nitrogenous nourishment 
both quantitatively and qualitatively. Op- 
t imum nitrogenous nourishment was con- 
sidered the one which in minimum 
amounts ensured completion of the fer- 
mentation process (according to alcohol) 
and the longest terms of stability (Table 
2). 

CONCLUSION 
THUS WE CAME to the conclusion that 
the addition of nitrogenous nourishment 
to the high nitrogenous cherry juice, is 
superfluous. Optimum nitrogenous nour- 
ishment for apple juice is a mixture of 
phosphate and ammonium sulfate in the 
amount of 200 mg/liter and for currant 
juice, ammonium phosphate in the 
amount of 100 mg/liter which is consider- 
ably below conventional rates. 

The results of the investigation show 
that fruit-berry wines, like beer, are sub- 
ject to common regularites of retaining 
colloid-protein stability of ethanol media 
(Gorinstein, 1968). 
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