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It has been believed that in seké isoamyl acetate is one of the main component of
ginjo-flavor. It has been reported that isoamyl acetate is formed by alcohol acetyl
transferase (AATase). There are many reports about AATase.

When we think about the formation of isoamyl acetate, we can suggest that the
concentration of isoamyl alcohol and the activity of AATase must affect the yield of
isoamyl acetate, because acetyl-CoA, another source for the formation of isoamyl acetate,
is contained in the cells of Saccharomyces cerevisiae.

In this paper, we have studied the AATase activity relating to 1) the kinds of yeast,
2) cultivating temperatures, and 3) the methods of cultivation. We found that:

1. The AATase activities of Saccharomyces cerevisiae were high for Kyokai-7 and Kyokai-
701, and were low for Kyokai-9 and Kyokai-10.

2. When cultivated at 30°C, the AATase activity increased on the Ist day, and
decreased rapidly on the 2nd day.

3. When cultivated at 15°C, the activity reached a maximum on the 2nd day, and
gradually decreased thereafter.

4, When the temperature was raised from 15°C to 30°C during cultivation, the
activity of AATase decreased rapidly.

5. When the temperature was lowered from 30°C to 15°C during cultivation, the
activity was kept constant.

6. The AATase activity decreased when cultivated with shaking.

7. The AATase activity increased when germ extract was added to the medium.

8. In the industrial production, the AATase activity increased at the early period of
the main fermentation and decreased gradually thereafter. v

From the data obtained above, we can say that the AATase activity is very unstable
to a rise of temperature, and can suggest that one of the main reasons for the low temper-
ature operation in ginjo-fermentation is to keep the activity of AATase at a desirable level.
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Table 1. Assay system for AATase.
Acetyl-CoA 0.8 mM
Isoamyl alcohol 45.0mM
pH 7.5 Phosphate buffer 67.0mM

Intact cells or cell-free extract

Total vol. 1.5ml
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Table 2.  Effects of acetyl-CoA on the formation of
isoamyl acetate by S. cerevisiae (Kyokai-7).

Acetyl-CoA Iscamyl acetate

(ppm)

Intact cells - 17.6
+ - 17.8

Cell free extract — 0.0
' + 2.9

—, not added; +, added.
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Fig. 1. Effects of isoamyl alcohol concentration on
the formation of isoamyl acetate.
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Fig. 2 Radiogaschromatogram of isoamyl acetate.
_(A), radioactivity; (B), flame ionization detector;
I, isoamyl acetate ; I, isoamyl alcohol.
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Table 3. Comparison of AATase activity of yeasts.

~ Strain Isoamyl acetate (ppm)
Kyokai-2 14.4
Kyokai-6 23.6
Kyokai-7 23.6
Kyokai-701 21.4
Kyokai-8 8.1
Kyokai-9 9.2
Kyokai-10 16.3
Kyokai-11 8.6

Thes'e'yeasts were statically cultured at 30°C for

1 day.
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Fig. 3. Changes in AATase activity in medium.
(A), Kyokai-7 ; (B), Kyokai-9; (c), Kyokai-10.
Static culture at 30°C.
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Table 5. Effects of germ extract on AATase
(A) activity by S. cerevisize (Kyokai-7).
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& 'or - - - 17.2
2 ~ - + 19.2
3 - + — 20.2
% S ' ' + - - 25.3
g + + + 28.9
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,:I \“\ —, not added; +, added.
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Fig. 4. Effects of temperature on AATase activity
of S. cerevisiae (Kyokai-7).
(A), 30°C and lowered from 30°C to 15°C; (B),
15°C and raised from 15°C to 30°C; (@-—e),
15°¢; (0—0), 30°C.
Static culture.
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Table 4. Comparison of AATase activity be-
tween shaking culture and static culture by
S. cerevisiae (Kyokai-7). .

Wet weight of Isoamyl acetate

yeast (g) (ppm)
Shaking culture 1.10 1.8
Static culture 0. 64 14.3
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Fig. 5. Changes in AATase activity in moto and
moroms with S. cerevisiae (Kyokai-7).
(A), moto; (B), moroms.
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Fig. 6. Comparison of AATase activity between
ginjo morom: and fulsuw moromi.
(@), futsuu moromi, Kyokai-7, at 15°C;
(O), ginjo moromsi, Kyokai-9, at 10°C.
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