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Abstract

75

The study was conducted to research the desirable method for fermentation of acidic apple beverage
in the farmhouse. Step by step fermentation(SSF), complex fermentation after crushing of the fruit(CCF),
complex fermentation after slicing of the fruit(SCF) and natural fermentation added yeast only after

slicing of the fruit(SYNF) were compared. The brief fermentor for using stationary complex fermentation

in the farmhouse was made in this experiment. The ability of acid production, flavor, taste and color
were measured by sensory evaluation and mechanical methods. The quality of vinegar by SYNF and

SCF were estimated by color, flavor, content, composition of sugar, and organic acids, and which was

a suitable fermentation method for the farmhouse. The strains of acetobacter, SYNF-1 and 2 were
isolated from the SYNF vinegar, and if has been shown that the SYNF-1 was a main strain in this

study.

Key word : vinegar, apple, complex fermentation.
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Table 1. Comparison of yield against theoretical yield of acetic acid in the apple vinegar fermented
for 30days at 18-25C by various soaking method

e (%)
Soaking Methods
] ) ~_ SSF CCF SCF ~ SYNF
Brix degree of raw material 13.2 13.2 13.2 13.2
Theoretical yield of alc.(Tal) 6.8 6.8 6.8 6.8
Alcohol degree 55 - - -
Yield % of Tal 80.9 - - -
Acidity 49 32 2.6 3.0
(100) (65.3) (53.1) (61.2)
Theoretical yield of acid(1Tac) 6.5 - — -
Yield % of Tac 754 — — -
Abbreviations : SSF : step by step fermentation, CCF : crushing-complex fermentation, SCF ; slicing-complex

fermentation,  SYNF : slicing-yeast addition-natural fementation.
- . not determined.
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Fig. 1. Changes in pH of the apple vinegar du-
ring fermentation at 18-25C by various
fermentation methods. Abbreviations are
the same as described in Table 1.
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Fig. 2. Changes in titratable acidity of the apple
vinegar during fermentation at 18-25C
by various fermentation methods. Abb-

reviations are the same as described
in Table 1.
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Table 2. Compositions and contents of organic acids in the apple vinegar fermented for 30days

at 18-25C by various fermentation methods

mg%
. . Fermentation methods*
Organic acids
SSF LCF SCF SYNP; B
Acetic acid 4598.7 3083.1 22654 23216
Succinic acid - - tr tr
Gluconic acid - - tr tr
Malic acid 286.8 50.2 65.3 73.5
Unidentified 14.8 66.7 269.3 605.0
Toltal 4900.3 3200.0 2600.0 3000.1
(100) (65.3) (53.1) (61.2)
*Abl)re\mtmns are the same as described in Table 1 tr: trace
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Fig. 3. Changes in brix degree of the apple Fig. 4. Changes in alcoho! degree of the apple
vinegar during fermentation at 18-25¢C vinegar during fermentation at 18-25¢
by various fermentation methods. Abb- by various fermentation methods. Abb-
reviations are the same as described reviations are the same as described
in Table 1. in Table 1.
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Table 3. Compositions and contents of free sugars in the apple vinegar fermented at 18-25T
by various fermentation methods

mg %

- k Fermentation methods* -
SSF CCF SCF SYNF
Fructose 3686 620.7 10908 17082
Glucose 245.1 683.2 1309.3 1045.2

Galactose 28 - - -

Unidentified - 5914 455.2 406.7
Total 616. 5 1895.3 2855.3 3170.1

* Abbreviations are the same as desulbed in Table 1.
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Fig. 5. Changes in color “L” values of the ap-

ple vinegar during fermentation at 18-

25C by various fermentation methods.

Abbreviations are the same as descri-

bed in Table 1.
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Fig. 8. Changes in flavor of the apple vinegar
during fermentation at 18-25C by va-
rious fermenting methods. Abbrevia-

tions are the same as described in Table 1.
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Fig. 9. Changes in sour taste of the apple vine-
gar during fermentation at 18-25C by
various fermentation methods. Abbre-
viations are the same as described in
Table 1. The scores represented from
very low(1) to very strong(5).
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Fig. 10. Changes in overall taste of the apple
vinegar during fermentation at 18-25
‘C by various fermentation methods.
Abbreviations are the same as descri-
bed in Table 1. The scores represen-
ted from very poor(1) to very good

(5).
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Fig. 12. Changes in pH of the apple vinegar
during fermentation at 30T by va-
rious acetobacter.
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Fig. 13. Changes in titratable acidity of the ap-
ple vinegar during fermentation at 30
C by various acetobacter.
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Fig. 14. Changes in brix degree of the apple
vinegar during fermentation at 30T
by various acetobacter.
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Fig. 15. Changes in apple flavor of the apple
vinegar during fermentation at 30C
by various acetobacter.
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Fig. 16. Changes in overall taste of the apple
vinegar during fermentation at 30T
by various acetobacter.
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