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In research of the passion-fruit juicel> which
was sent from Dr. D. Surrman, Dept. of Agri-
cultural Chemistry, Hawaii University, we tried
to make them into alcoholics by use three dif-
ferent strains of yeast in course of alcoholic fer-
mentation. The variéus methods of manufacture
were shown in the following four experiments.
We

suppose that the passion juice must be treated by

Analysis of passion-fruit juice: —

Sharpress Centrifugal Machine in order to
remove the solid matters, however we found a

little amount of particles suspended in the juice.

Table 1 Analysis of the passion-fruit

juice

components %
Total sugar (as glucose) 12.10
Reducing sugar (as glucose) 11.70
Total acid (as acetic acid) 4,56
Volatile acid (as acetic acid) 0.66
Non volatile acid (as lactic acid) 5.85
Total nitrogen 0.23
Solid matters 15.46
Ethanol 0.16
Ester 0.71
pH 2

Sugar is analysed by the method of Ber-
trand®. The total sugar is almost reducing sugar.
And

it is a fact that, as the percentage of total acid

The percentage of nitrogen is very small.

shows large or the pH value shows small, the
juice is very sour in taste. Ethanol is contained
in a very little quantity. Ethanol is analysed by
the method of Kolthof®.

Cultures and fermentation : —  Saccha-
romyces sake, Saccharomyces ellipsoideus, and
Saccharomyces cerevisiae are used on this study.

They must be cultured at first for the use in

fermentation as follows : One loopful cell of each
strain is inoculated in 5cc 5% Koji-extract res-
pectively to culture at 30°C. for 48 hrs. After
removed the part of limpid soln., we used the
precipitatied part in fermentaion with the pas-
sion fruit juice filtrate which was prepared al-
ready as in the first experiment.

The first experiment: — As the natural
odour of passion fruit juice is too strong to drink,
we must remove all of the solid matters from
the juice by a filter to make them mild before
the fermentation. In the first experiment 5g of
filter powder was added to 500cc passion juice
and well stired and then filtered by suction. We
employed three Erlenmeyer flasks contained each
150cc filtrate and inoculated the culture yeast
into them respectively to ferment for 8 days at
30°C. Table 2 presents the state of fermentation
by means of the bubbles.

There are no remarkable changes in the
components of passion fruit juice after fermenta-
tion expect the sugar consumed too much by the
The

taste of the fermentation soln. is as sour as the

yeast, and a little changes showed in acid.

original juice, it would not suit to be a beverage

as it is.

The second experiment : In the second
experiment we add 2.50g, calcium carbonate to
one liter of passion juice in order to neutralize a
part of acid from the juice and treated them as
in exp. 1.

The decrease of sugar and increse of ethanol
in Sac. cerevisiae happened later than others
during the fermentation. The fermentation soln.
contained the odour of the yeast and became
bitter in taste by the calcium salt.
210cc filtrate of

passion juice and 96.7g sugar diluted with 420cc

The third experiment : —

water at first and then each 150cc of such soln.
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Table 2 State of fermentation in exp. 1
Sac. sake Sac. ellipsoideus Sac. cerevisiae
Days : . - ~ .
bubble ppt. of cell bubble ppt. of cell bubble ppt. of cell
1 ++ ++ - ++ - +
2 + ++ ++ ++ + ++
3 - ++ + + 4 ++ ++
4 - ++ - ++ - ++

t- indicates the bubbles.

++ indicates the bubbles more than the -+.
— indicates no bubbles.
Table 3 The results of the first experiment (30°C, 8 days)
_ Red. Total Vol. Unvol o . o
Days Yeast sugar % acid % acid % acid % Ethanol %  Ester %
Before fermentation 11.70 4.56 0.66 5. 85 0.16 0.71
Sac. sake 1.17 4.58 0.06 6.78 3.94 4.10
2 Sac. ellipsoideus 0.95 4.58 0.12 6.69 4.16 4.60
Sac. cerevisiae 2.62 4.58 0.16 6.63 2.18 3.90
Sac. sake trace 4.50 0.53 5.95 4.19 3.36
5 Sac. ellipsoideus trace 4.52 trace 6.78 4.30 3.29
Sac. cerevisiae trace 4.49 0.04 6. 67 4.82 3.585
Sac. sake trace 4.55 0.06 6.73 3.35
8 Sac. ellipsoideus trace 4.65 0.06 6.75 3.92
Sac. cerevisiae trace 4.55 0.06 6.73 4.06
Table 4 States of fermentation in exp. 2
Sac. sake Sac. ellipsoideus Sac. cerevisiae
Days e —— P v < -
bubble ppt. of cell bubble ppt. of cell bubble ppt. of cell
1 ++ ++ + ++ - ++
2 + ++ ++ ++ + + ++
3 - ++ — ++ + ++
4 —~ ++ - ++ - ++
are used for the experiment in fermentation at forth exp. We used three flasks contained each

30°C for 9 days.

In the third exp. the fermentation must keep
longer than former because the conc. of sugar
was concentrated. After 8 days in fermentation
it contains about 1.35% sugar. The fermentation
soln. of Sac. sake contains some odour of sake.

The forth experiment:-— 500cc passion
juice filtrate and 244g of glucose are diluted in

one liter of water to make the medium for the

500cc of such medium and inoculated each culture
yeast into them respectively to ferment at 30°C
for 10 days. After the first three days, each
flask was added with 57g glucose during the fer-
mentation.

Sample A, B, and C, contained about ten per-
cent of alcohol, are producted from passion juice
in fermentation by using each strain of yeast.

They are almost the same in components except
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Table 5 Analysis of the results in the second fermentation exp. (30°C, 9 days)
N ~Red.  Total VoL  Non-vol. . .
Days Yeast sugar % acid % acid % acid % Ethanol %  Ester %
Before fermentation 1.32
Sac. sake trace 1.32 0.09 1.84 4.78 0.39
2 Sac. ellipsoideus trace 1.32 0.09 1.84 4.81 0.31
Sac. cerevisiae 5.15 1.32 0.70 0.31 2.71 1.61
Sac. sake trace 1.32 0.06 1.89 4.96 0.28
4 Sac. ellipsoideus trace 1.32 0.06 1.89 4.94 0.11
Sac. cerevisiae trace 1.32 0.09 1.84 4.94 0.11
Sac. sake trace 1.36 0.06 1.90 4.49 0.26
9 Sac. ellipsoideus trace 1.30 0.06 1.86 4.31 0.17
Sac. cerevisiae trace 1.35 0.07 1.92 4.78 0.15
Table 6 States of fermentation in experiment 3
- Sac. sake Sac. ellipsoideus Sac. cerevisiae
Days ~ ~ ! e o
bubble ppt. of cell bubble ppt. of cell bubble ppt. of cell
1 + + -+ — + +
2 ++ ++ 4 + + +
3 ++ ++ + + + ++
4 + ++ + + + + + -+
5 + ++ + ++ + ++
Table 7 Analysis of the fermentation soln. in the third exp. (30°C, 8 days)
T Red.  Tota Vol  Non-vol e o
Days Yeast sugar % acid % acid % acid % Ethanol %  Ester %
Before fermentation 16. 30 1.44
Sac. sake 5.08 1.33 0.28 1.57 5.91 1.9
2 Sac. elllipsoideus 6.18 1.38 0. 51 1.30 5.15 1.36
Sac, cerevisiae 10.75 1.38 0.51 1.30 2.1b 1.29
Sac. sake 1.55 1.31 0.17 1.71 7.46 3.29
5 Sac. elipsoideus 1.75 1.31 0.17 1.71 7.49 3.27
Sac. cerevisiae 1.67 1.31 0.17 1.71 7.62 3.36
Sac. sake 1.50 1.31 0.13 1.77 7.13 3.12
8 Sac. ellipsoideus 1.50 1.31 0.15 1.74 7.15 3.04
Sac. cerevisiae 1.36 1.31 0.15 1.75 7.14 3.47
Table 8 States of fermentation in exp. 4
Sac. sake Sac. ellipsoideus Sac. cerevisiae
Days
bubble ppt. of cell bubble ppt. of cell bubble ppt. of cell
1 ++ — — - — —
2 ++ + + + ++ +
3 ++ + ++ + ++ ++
4 + ++ - ++ - ++
10 — ++ - +F - ++
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Table 9 Analysis of the results of fermentation in the forth exp. (30°C, 10 days)

Red. Total

sugar % acid % agi]((i) 1.% 12231*‘/%1. Ethanol % Ester %
Before fermentation 14.64 1.28
8.15gr/100cc sugar was added during the fermentation
Samle A (Sac. sake) 2.25 1.28 0.16 1.68 9.41 1.16
Sample B (Sac. ellip.) 2.00 1.28 0.23 1.57 9.58 1.16
Sample C (Sac. cerev.) 2.04 1.28 0.16 1.68 9.46 1.16

the flavours are a little different each other by

the different strain of yeast.

Summary

We found that the Saccharomyces sake works
in fermentation earlier than other strains of
yeast. As the strain of Saccharomyces sake is
used, the product possesses somewhat flavour
which we feel in Japanese wine. When the Sac-
charomyces ellipsoideus or Saccharomyces cerev-
isiae is used, the flavour of the product is parti-

cular respectively.
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