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ABSTRACT

The composition of apple base wine was found to be suitable for conversion into vermouth. The spices extract
contained more TSS, tannins, esters, volatile acid but lower titrable acid than apple base wine. To optimize and
develop apple vermouth with different ethanol concentrations (12%, 15%, 18%), sugar content (4%, 8%) and
spices extract (2.5% and 5.0%) was prepared and was evaluated. Significant differences in physico-chemical
characteristics and sensory quality amongst the vermouths having different levels of alcohol, sugar and spices
extract were noted. Generally, increasing ethanol content decreased titrable acidity, tannins, macroelements and
colour units while micro-elements, viscosity and total esters were increased. Increased sugar level affected TSS,
apparent viscosity, pH, esters, free aldehyde, total sugar, K, Cu and Mn contents. Level of spicesextract (2.5 & 5.0)
did not effect TSS(°B), titrable acidity, colour, total sugar, total tannins, volatile acidity, increased mineral contents
except for K, esters and aldehyde contents. Increase in alcohol content upto 15% increased the sensory score of the
product. Increased quantity of spices extract, however, decreased the mean sensory quality of vermouth. However,
sensory scores for 4 or 8% sugar and 2.5 or, 5.0% spices extracted were similar. A product with 15% alcohol, 4%
sugar and 2.5% spices extract was preferred the most in overall sensory quality. The studies revealed that apple
fruit is suitable for making vermouth by the method described. The spices, herbs, their parts and the quantities used
are also reported.
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INTRODUCTION

Aperitif wine known as "Vermouth’ is prepared
from grape wine by adding mixture of herbs and
spices or their extract. These type of wines are
quite popular in many European countries and
USA. Apeitif or aromatised fruit wines are
produced commercidly in USSR and Poland
(Jarczyk and Wzorck, 1977). Method of
preparation and qudity characteristics of grape
vermouth is wel established (Wright, 1960;
Amerine et al., 1980). Vermouths having
acceptable sensory qualities have aso been made
and evaluated from mango, plum and sand pear
(Onkarayya, 1985; Joshi et al., 1991; Joshi et al.,
1998). The apple based acoholic beverages,
which can be prepared and are quite popular
include cider, wine and brandy (Amerine et al.,
1980; Sandhu and Joshi, 1995; Joshi, 1997). As
a diversfication of apple based beverages
another product of apple vermouth smilar to
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grape vermouth can be prepared. Both chemica
and sensory qualities of such acoholic beverages
like vermouth is influenced by the acohol
concentration, quantity and type of spices extract
added and the fina sugar concentration in the
product. In the preparation of vermouth, addition
of spices/herbs extract increased the total phenols,
adehyde and ester content in plum vermouth
(Amerine et al.,, 1980; Joshi et al., 1991).
However, no published information seems to be
avaiable on apple vermouth. Results obtained on
the effect of different levels of ethanol, spices
extract and sugar on the physico-chemica
characteristics and sensory quality of apple
vermouth have been discussed in this paper.

MATERIALSAND METHODS

Apple base wine: Apple juice concentrate was
used to prepare apple base wine as per the
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conditions standardized earlier (Amerine et al.,
1980; Joshi, 1995). Apple juice concentrate of
72°B was diluted with hot water (80°C) in 1.3
ratio, resulting in a TSS of 24°B. Pactin esterase
enzyme "Pectinol’ was used for clarification of the
wine as standardized earlier (Joshi and Bhutani,
1991). Diammonium hydrogen phosphate was
added at the rate of 0.1% to the must along with
100 ppm sulphur dioxide to the must. The base
wine was matured for a period of three months
prior to its conversion into vermouth.

Apple vermouth: Vermouths with 3 levels of
acohal (12, 15 and 18% v/v) were prepared. Each
acohol level had either 4 or 8 per cent sugar
content. Different combinations of products were
prepared having 2.5 or 5 per cent (v/v) spices
extract in each sugar and alcohol levels. Spices
and herba extracts were prepared in the similar
manner as for plum and sand pear vermouth (Joshi
et al., 1991; Attri et al., 1994; Joshi, 1995). The
name of spices and herbs, their parts and quantities
used are presented in Table 1. The extraction was
made in a mixture of gpple base wine and apple
brandy (60%) mixed in 1:1 ratio. Ethanol content
of vermouth of various treatments was increased
by addition of apple brandy made by didtilling
apople wine in a laboratory glass didillation
apparatus (Amerine et a., 1980). Vermouth
prepared was filtered again and 100 ppm of
potassum metabisulphite was added and the
product was bottled.

Physico-chemical analyses: Vermouth  of
different treatments was analysed for various
physico-chemical and sensory characteristics. The
TSS (°B), titrable acidity (% M.A.), pH, totd
sugars (%) and tintometer colour units were
estimated by the standard methods (Ranganna,
1986). Colour was measaured with a tintometer
and expressed as units of tintometer (TCU) in
teems of red, yellow and blue colour units.
Apparent viscosity of the vermouths was estimated
as flow per unit time relative to water (Ranganna,
1986). Ethanol was estimated by colorimetric
method (Caputi et al., 1996). Minerd contents
were determined by Perkin Elmer
spectrophotometric  method  with  appropriate
dilution of the sample as reported earlier (Bhutani
et al., 1989 and Bhutani and Joshi,1996). Tannin,
edters, tota adehyde and voldatile acidity were
quantified by the prescribed method (Amerine et
al., 1980).
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Sensory evaluation: The sensory analysis of
vermouth of different treatments was carried out
on the weighted proforma described by Amerine et
al. (1980). Efforts were made to get the unbiased
judgement for each attributes with specific scores.
The wine was served in tulip shaped wine glasses
covered with glass dishes in a coded manner. The
scores awarded to each wine were added to get the
respective scores out of 20. In al, 10 judges
participated in the sensory evauation.

Statistical analysis: The anadysis of variance of
the data from physico-chemical characteristics was
carried out by CRD (Cochran and Cox, 1963) by 3
factor desgn with alcohol levels, sugar
concentration and quantity of spices extract. The
mean values with critical differences have been
presented. The data of sensory evalutation were
analysed by RBD as per the standard procedure
(Mohony, 1985).

RESULTSAND DISCUSSION

Apple base wine and spices extract: The
compoasition of gople base wine (Table 2) revealed
that it had reddua sugar, dedrable titratable
acidity, low amount of adehyde, good clarity
(shown by transmittance vaue), low volatile
acidity, medium amount of tannin and total esters.
A reference to the published information on grape
base wine showed it to be quite comparable with
apple base wine (Table 2) and within the essentia
requirements of a base wine for conversion into a
vermouth (Goswell and Kunkee, 1977). Besides,
the apple wine was sound and with medium
alcohol contents, thus suitable for conversion into
vermouth.

Composition of base wine and the spices extract
was aso determined (Table 2). Clearly, increase
in TSS and ethanol took place as was expected due
to the addition of brandy to the base wine to raise
its adcohol content. Differences in TSS is purely
attributed to the fact that alcohol affects the
refractive index, hence the total soluble solids
measured with a refractometer. Distinct
differences in some other parameters such as
tannins, esters and mineral contents were also
noted. The spices extract had more tannin and
edters, lower titrable acidity but higher volatile
acidity than the base wine Addition of
spices/herbs have increased the tannin and ester
contents in the spices extract. It has been reported
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earlier in case of grape, plum and sand pear
vermouths that tannin, aldehyde and esters are
contributed by the herbs/spices extract (Amerine et
al., 1980; Joshi et al., 1991; Attri et al., 1994). A
comparison of tannin content of base wine (Table
2) with vermouth of different treatments
consequently showed an increase in later.
Tannins are important in endowing the wine with
desirable astringency (mouth-puckering property)
and their increase might have added to this
property of wine. Compared to the base wine, the
macro-elements viz. K, Mg, Na and Ca declined
while micro-dements like Cu, Zn and Mn
increased except Fe.

Physico-chemical characteristics of vermouth

Effect of ethanol: The increase in ethanol
concentration did not effect TSS and titrable
acidity but decreased the sugar content and colour
vaues dggnificantly (Table 3). A smdl
contribution to the TSS of the vermouth compared
to the base wine might have been made by the
brandy added to increase the alcohol as stated
earlier. However, ethanol addition sgnificantly
affected the pH vdues of vermouth of
different trestments and the changes were in
condgtance with those of titrable acidity.
Both titrable acidity and pH of the vermouth
prepared from different fruits are bound to be
different (Amerine et al., 1980; Joshi et al., 1991,
Attri et al., 1994). Nevertheless, the pH remained
sufficiently acidic to prevent the occurrence of
spoilage. Generdly, addition of ethanol content of
vermouth increased the aldehyde and ester
contents. The amount of tannin however, showed

Table 1- Spices/herbs used in apple vermouth preparation

a dgnificant decreasing trend with increase in
ethanol concentration. The volatile acidity values
decreased non-significantly (Table 3) and were
less than the legal limit for the wine (Amerine et
al., 1980) and are lower than that reported for
mango vermouth (Onkaryya, 1985).  Lower
volatile acidity is dedrable, indicating soundness
of acoholic fermentation and absence of any
acetification.

In generd, the macro-dements like K, Mg and Ca
decreased as ethanol concentration was increased.
However, for Na the differences were not
dgnificant. The data on micro-elements (Table 3)
further showed that the addition of acohol
increased Cu (might be due to more extraction by
ethanol), reduced Mn content and did not affect Zn
levels in the vermouths of different treatments.
The minera compostion of the vermouth has
clearly shown the presence of K, Na, Mg, Ca, Cu,
Mn, Zn and Fe contents, though their quantities
were variable. After determination of macro and
micro-nutrients of quinine and aperitif wines,
Zepata et al. (1988) observed that K was found in
the largest proportion. Similar trend for Na was
observed earlier also. The difference in minera
content of the vermouths of variable ethyl acohol
is gpparently the result of dilution by addition of
branady (to raise the acohol content) or the
addition of spices extract when compared to the
base wine. But these changes in apple vermouth
are not high as was the case of plum or sand pear
vermouth reported earlier (Bhutani and Joshi,
1996). However, irrespective of these changes, the
composition of vermouth till remained within the
desrable limits from enologica and nutritiona
point of view.

Common name Botanical name Part used (gL
Asparagus Asparagus sp. Leaves 250
Black pepper Piper nigrumL. Fruit 18.75
Cinnamon Cinnamonum zeylanicum Beryn. Bark 1250
Clove Syzygium aromaticumL. Fruit 6.25
Coriander Coriander sativum L. Seeds 1750
Cumin CumiscyminumL. Seeds 1250
Fenugreek Zingiber officinale Rosc. Dried roots 25.00
Large cardamom Amomum subul atum Roxb. Seeds 1250
Nutmeg Myristica fragransHouth. Seeds 6.25
Poppy seeds Papaver somniferum L. Seeds 25.00
Rosemary Rosemarinus officinalis Flowering plants 250
Saffron Crocus sativusL. Flower 0.25
Woodfordia Woodfordia floribunda Flower 6.25
Withania Withania somnifera Roots 5.00
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Table 2- Composition of apple base wine and spices extract used in vermouth preparation

Parameters Apple base wine Spices extract
(Mean+S.D.) (Mean+SD.)
Total soluble solids (°B) 10.00 + 0.05 15+05
Titrable acidity (% MA) 042+0.02 0.30 +0.002
Total sugar (%) 294+ 0.02 ND
Tannin (mg/L) 228+6 1142 + 16
Total esters (mg/L) 187+2 934+20
pH 353+0.05 ND
Transmittance (%) 97+ 100 ND
Ethanol (% v/v) 1280+ 0.3 58+ 2
Volatile acidity (% A.A) 0.038 + 0.001 0.075 + 0.002
Free aldehyde (mg/L) 44+0.2 ND
Colour (units)
Red 28+001 102+ 0.6
Yellow 106+ 0.03 400+20
Minerds
Potassium (mg/L) 2160+ 12 1570+ 20
Cacium (mg/L) N0+2 76+ 2
Magnessium (mg/L) 72+3 50+1
Sodium (mg/L) 62+ 2 47+05
Copper (mg/L) 0.09+0.01 015+0.01
Manganese (mg/L) 120+0.01 267+0.02
Zinc (mg/L) 012+0.01 6.29 +0.02
Ferrous (mg/L) 121+001 0.26 + 0.001

SD = Standard deviation; ND = Not determined

Table 3. Physico-chemical characteristics of apple vermouth of different levels of alcohol

Characteristics Alcohol level (%)* C.D.p=g05
12 15 18
Total sugar (%) 9.2 7.8 7.3 04
Total soluble solids (°B) 16.0 16.2 16.3 N.S.
Titratable acidity (% MA) 0.43 0.39 0.37 N.S.
pH 3.36 3.29 3.26 0.04
Ethanol (% v/v) 11.9 15.2 19.2 0.36
Colour (units)
Red 3.75 292 2.40 0.38
Ydlow 20.75 20.00 10.60 0.47
Apparent viscosity (flow) 1.62 195 2.02 0.03
Free aldehyde (mg/L) 46 46 68 6.03
Total esters (mg/L) 175.7 181.0 246.7 10.60
Volatile acidity (%) 0.046 0.040 0.040 N.A.
Total tannins(mg/L) 633 524 521 331
Minerals (mg/L)
Potassium 2022 1835 1662 34.3
Sodium 33.6 31.0 30.0 0.07
Magnesium 77.0 63.0 55.0 6.90
Cacium 84.0 89.5 93.0 7.60
Copper 0.08 0.10 0.12 0.02
Manganese 1.06 0.91 0.80 0.07
Zinc 0.14 0.15 0.15 N.S.
Ferrous 134 112 0.98 0.11

*Means are irrespective of sugar and spices extract level; NS = Non-significant

© Parana Institute of Technology Publication



Brazilian Archives of Biology and Technology, v.43, n.5, p. 537-545, 2000

Table 4. Physico-chemical characteristics of apple vermouth of different levels of sugar

Characteristics Sugar (%)* C.D.p=005
4 8
Total sugar (%) 59 10.1 0.3
Total soluble solids (°B) 36.9 184 0.3
Titratable acidity (% MA) 0.41 0.39 NS
pH 331 3.28 0.03
Ethanol (% v/v) 154 155 NS
Colour (units)
Red 313 291 NS
Ydlow 17.37 16.87 NS
Apparent viscosity (flow) 1.80 192 0.02
Free aldehyde (mg/L) 49.00 57.00 4.90
Total esters (mg/L) 198.0 2105 8.6
Volatile acidity (%) 0.041 0.043 NS
Total tannins(mg/L) 581 524 -
Minerals (mg/L)
Potassium 1806 1885 28.0
Sodium 31.8 31.2 NS
Magnesium 67.0 62.0 NS
Calcium 90.0 88.0 NS
Copper 0.10 0.09 0.01
Manganese 1.05 0.83 0.06
Zinc 0.15 0.14 NS
Ferrous 111 117 NS

*Means are irrespective of alcohol and spices extract level

Table 5. Physico-chemical characteristics of apple vermouth of different levels of spices extract

Characteristics Spices extract (%)* C.D.p-005
25 5.0
Total sugar (%) 7.9 8.8 NS
Total soluble solids (°B) 16.3 16.1 NS
Titratable acidity (% MA) 0.40 0.39 NS
pH 333 329 0.03
Ethanol (% v/v) 154 15.3 NS
Colour (units)
Red 313 291 NS
Yelow 16.9 174 NS
Apparent viscosity (flow) 177 194 0.02
Free aldehyde (mg/L) 50 57 49
Total esters (mg/L) 1733 228.8 8.6
Volatile acidity (%) 0.043 0.042 NS
Total tannins (mg/L) 558 561 NS
Minerals (mg/L)
Potassium 1826 1858 28.1
Sodium 315 315 NS
Magnesium 63.8 65.8 NS
Calcium 87.6 89.6 NS
Copper 0.10 0.10 NS
Manganese 0.90 0.93 0.06
Zinc 0.15 0.14 NS
Ferrous 113 1.16 NS

*Means are irrespective of sugar concentrations and ethanol level
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Table 6. Comparison of mean sensory quality attributes of apple vermouth of different treatments
Treatments Attributes
Appearance Colour Aroma Wol  Total Sweetness Body Flavour Bitterness Astringency Owerall
acid  acidity juality
Weight 2 2 4 2 2 1 1 2 1 1 2
1. Apple vermouth (12 %0 ethanol)
4% 5. &25%3E 1.59 164 1358 313 149 1.47 a7 073 167 0.65 0.70
1) 4% 3. & 5.0% SE 1.60 153 338 145 163 069 078 162 052 0.63 1.53
GI8% 3. & 2.5% 3K 1.82 13 337 14 171 075 080 138 077 0.74 1.61
8% 5. & 5.0% §.E, 1.54 153 337 160 164 063 075 138 065 0.63 1.54
2. Apple vermouth (15%0 ethanol)
4% 3. & 2.5% SE. 1.63 152 327 14 148 064 073 158 046 0.69 1.70
1) 4% 3. & 5.0% SE. 167 168 333 142 134 064 082 13 059 0.62 1.51
Q8% 3. & 2.5% 3K, 1.39 157 334 140 145 043 066 159 0.64 0.60 1.63
8% 3. & 5.0% 3E, 1.50 153 331 166 163 064 070 152 064 0.70 1.64
3. Apple vermouth (18 %0 ethanol)
4% 3. & 2.5% SE. 144 13 329 135 15l 0.60 065 1350 055 0.67 1.63
1) 4% 5. & 5.0% SE. 1.50 153 347 149 14l 0.55 052 165 0.4 n.62 163
§8% 5. & 2.5% 3.E, 1.45 147 333 137 146 039 046 131 067 0.67 1.47
8% 3. & 5.0% 3.E, 1.56 156 334 133 139 063 070 153 075 071 1.51
Table 7. Comparison of total sensory score of apple vermouth of different treatments
Treatments Score Mean for
(20) Ethanol Sugar Spices
level extract
1. Apple vermouth (12% ethanol)
a) 4% S. & 2.5% SE. 15.34
b) 4% S. & 5.0% SE. 15.19
C)8%S. & 25% SE. 15.28 15.09
d) 8% S. & 5.0% SE. 14.54
2. Apple vermouth (15% ethanol)
a)4%S. & 25% SE. 16.39
b) 4% S. & 5.0% SE. 15.26 15.19 15.31
C)8%S. & 25% SE. 15.36 15.39
d) 8% S. & 5.0% SE. 1454
3. Applevermouth (18% ethanol)
a)4%S. & 25% SE. 15.53
b) 4% S. & 5.0% SE. 15.12 15.17 15.15
C)8%S. & 25% SE. 14.37 15.11
d) 8% S. & 5.0% SE. 15.14
CD (p=0.05) =09 S=Sugar, S.E. = Spice extract
Effect of sugar level: The results (Table 4) however, did not ggnificantly influence the

showed significant differencesin the TSS (°B) and
total sugar content of the vermouth, and the
increase was proportiona to the amount of sugar
added in two types of vermouth. Significant
differencesin the TSS of base wine and vermouth
from plum fruits has also been reported earlier
(Joshi et al, 1991). Different sugar levels
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titrable acidity, ethanol, tannin and the colour of
the product. The small difference observed in
ethanol concentration could be due to the dilution
of ethanol by addition of sugar s/rup to raise the
sugar levels. Compared to the grape vermouth, the
level of sugar in apple vermouth was found to be
quite low (Amerine et al., 1980) but keeping in
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view the acid content these values seem to be
compatible. A reference to the titratble acidity of
plum vermouth showed dignificant differences
among the different products (Joshi et al., 1991).
Absence of such drastic differences in apple
vermouth compared to its base wine is ascribed to
the use of lower volume of spices extract than
that used in plum vermouth which might have
dilted the acid more in plum than apple
vermouth.

There were significant differences in pH values of
vermouths prepared by the addition of different
sugar content which could be correlated with their
respective acid contents. Apparent viscosity was
effected sgnificantly by increasing the sugar
concentration in the fina product which correlated
with sugar concentration used in vermouth
preparation.  According to Burnes and Noble
(1985), the increase in perceived viscosity caused
by addition of sucrose arose from approximately
equaly contribution of physica viscosty and
sweetness. Similar increase in viscosity in the
product with 8% sugar and a decrease in
perceived bitterness of vermouth must have taken
place in the present study aso. Added sugar
contents increased the free aldehyde and ester
content significantly. Invarigbly, a sweeter
product contained more dadehyde than the
corresponding dry product. Differences in
aldehyde content of vermouth due to the addition
of sugar might be the result of formation of
compounds like furfuraldehyde or the addition of
brandy to raise the acohol content of the vermouth
asit isone of the congtituents of the distillates, and
might have contributed to the amount of free
aldehyde estimated here.

Increasing the quantity of sugars from 4 to 8 per
cent in the vermouth increased the K content.

However, Ca and Mg remained uneffected by the
increase in sugar level. In general, the
macroelements decreased with addition of sugar
syrup used. The data on micro-elements (Table 4)
revedled that the Cu content was increased
significantly by sugar levels but sgnificantly
reduced Mn content without affecting the Fe and
Zn content. Addition of increased quantity of
sugar (4 to 8%) might not have effected to the
same extent the minera composition of apple
vermouth as was the case with plum or sand pear
vermouth (Joshi et al., 1991, Attri et al., 1994).

Effect of spices extract : Spices level (2.5 & 5%)
did not dter the TSS(°B), total sugar, titrable
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acidity, colour and tota tannins and ethanol
content of apple vermouth (Table 5) but there were
significant differences in pH value and apparent
viscogty of vermouth. The addition of spices
extract did not significantly influence the colour
(lovibond colour units). Similar to our findings on
apple vermouth, no significant difference in colour
values of the plum vermouth have been observed
earlier (Joshi et al., 1991). Although, no
information on apple vermouth is available, yet in
grape vermouth, processing and storage were
found to contribute more to the process of
darkening than the spices extract addition (Wright,
1980). Absence of blue colour units further
showed brightness of the product. This is
desirable as clarity and attractiveness of the
product did not decrease due to the addition of
spices extract.

With the increase in concentration of spices
extract, quantities of free adehyde and ester
increased. A comparison of the ester content of
base wine and apple vermouth with that of spices
extract clearly reveded that the latter has
contributed to the ester content of vermouth in the
smilar manner as reported for plum vermouth
(Joshi et al., 1991) and is desirable from sensory
qudity point of view. Besdes, it dso indicates a
satisfactory maturation process which the product
has undergone. From the results (Table 5), it is
clear that the increase in adehyde content took
place due to the addition of spices extract in both
mango and plum vermouths (Onkaryya, 1985;
Joshi et al., 1991). The spices extract is known to
contribute organic compounds such as adehyde,
esters and tannins to the vermouth (Amerine et al.,
1980). This is further corroborated with the
composition of spices extract (Table 2).

With increased quantity of spices extract the
quantity of K was increased but the quantities of
Ca, Mg, Cu, Mn and Fe were not significantly
effected (Table 5). A comparison of minerd
contents of the base wine and the composition of
spices extract (Table 2) clearly reveals that the
spices extract generaly diluted the macroelements
and increased the microelements like Cu, Mn and
to some extent Zn. But the extent of dilution of
minera content due to the addition of spices
extract in apple vermouth was lower than plum or
sand pear vermouth (Joshi et al., 1991; Attri et al.,
1994).

Sensory qualities of apple vermouth: The
results of sensory evauation of different
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vermouths prepared with  different  ethanol
concentrations, sugar levels and spices extract
showed significant differences for various sensory
quality parameters. The data (Table 6 ) revealed
that for colour and appearance, generally 12% and
15% alcohol with 2.5% spices extract scored better
but for aroma, virtualy al the treatments were
comparable. However, in btd acidity vermouth
with 18% ethanol scored lower than those with
12% and 15%. In hitterness and astringency,
vermouths of all the treatments were comparable.
In overdl qudity, apple vermouth with 15%
ethanol, 2.5% spices extract and 4% sugar content
scored the highest.

The sum of scores of different attributes for each
treatment (Table 7) clearly reveal that the highest
score has been awarded to the product with 15%
alcohol contents . In an earlier finding, sweet
products with 15% alcohol were considered the
best for plum and sand pear vermouth (Joshi et al.,
1991; Attri et al., 1994). Irrespective  of
concentration of the sugar and quantity of spices
extract used, the scores remained the same.
However, the sugar concentration of 4% was
preferred to 8%. The scores for sensory quality of
apple vermouth of al the treatments were more
than 12 which showed quite high acceptability
ratings of the product. Since there was not much
difference for the scores of vermouth with spices
levels of 2.5% and 5.0%, the lower quantity was
preferred. The acohol content of grape vermouth
ranged from 14 to 22 per cent (Amerine et al.,
1980) while for sand pear and plum vermouth,
products with 15% alcohol content scored the best
(Joshi et al., 1991; Attri et al., 1994). Smilar
results on apple vermouth have been obtained
here.

The apple vermouth of 15% alcohol, 4% sugar and
2.5 spices extract must have made a better blend
than other combinations tried and hence, higher
acceptability.  Higher sugar, more acohol and
higher quantities of spices extract might have
made the product less acidic, more strong and
more aromatic/flavoured and sweeter, thereby
lowering its acceptability. Since the acid content
of the base wine was kept the same its adjustment
could have increased the acceptability of products
with high alcohol or sugar contents. But increase
in acid content in the apple vermouth with more
sugar and acohol levels might result in higher
sensory acceptability by the judges. In atria (data
not shown), it was observed that increasing the
acidity of product by addition of citric acid to
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0.65% increased considerably the acceptability of
product having 2.5% spices extract with 18%
alcohol and 8% sugar. Masking effect of sugar on
other sensory parameters might have influenced
the sensory qualities of vermouith.

CONCLUSIONS

It was concluded that variations in the acohol,
sugar level and spices extract concentration
effected the physico-chemicd and sensory
qualities of apple vermouth.  However, the
compogtion of the selected product remained
within the desrable range of such type of
products. The apple base wine is suitable for
conversion into apple vermouth. Further, product
with more acohol content (18%) than 15% and
sugar level of more than 4% could also be
prepared by increasing the acid contents of the
product (0.65 %). Product holds promise for
commercidization in view of high sensory
acceptabilities.

RESUMO

A composicéo de vinho de magd demonstrou ser
satisfatorio para se convertido em vermute. O
extrato de especiarias apresentou mais TSS,
taninos, esters, porém os &cido vol&til titulaveis foi
mais baixo que no vinho de magd. Estudos foram
realizados para aperfeicoar e desenvolver vermute
de macad contendo diferentes concentragdes de
ethanol (12%, 15%, 18%), de aclcar (4%-8%) e
extrato de especiarias (2.5%-5.0%).. Diferencas
significativas em caracteristicas de fisico-quimicas
e sensoriais entre 0s vermutes com  concentracoes
diferentes de dcool, aglcar e extrato de
especiarias foram observados. Geralmente, o
contelido superior de etanol contribuiu para uma
reducdo da acidez de titulavel, taninos,
macroelementos , unidades de coloragéo,
microdementos e viscosdade aumentando a
concentracdo total de esteres. O aumento do nivel
de agucar afetou o TSS, viscosidade aparente, pH,
esters, adeido, acucar total, K, Cue Mn. Nivel
de extrato de especiarias (2.5 -5.0%) ndo afetou
TSS (B°), acidez de titulavel, coloracdo, agUcar
total, taninos totais, acidez vol&il, aumentou o
contetido de minerais com excecdo de K, esters e
aldeidos. Elevando a concentracdo de dcool para
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15% se obteve escores superiores na avaliagdo
sensorial. Uma elevacdo na concentragdo de
especiarias contribui para diminuir a qualidade
sensorid do  vermute.  Porém, pontuacdes
sensoriais  semelhantes foram  obtidas em
formulagbes contendo de 4 - 8% agUcar e 2.5 -
5.0% especiarias. Um produto contendo 15%
acool, 4% acucar e 2.5% extrato de especiarias foi
preferido com relacdo aos demais pelas suas
qualidade sensoriais superiores. Os estudos
revelaram que a macgd € considerada uma fruta
satisfatéria para a fabricacdo de vermute pelo
método descrito. Também sdo informadas as
especiarias, ervas, bem como as quantidades
utilizadas.
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