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(a) (b)
Fig. 1 (a) : Polystyrene microcapsules containing dry yeast (33wt%)
(b) : Ethyl cellulose microcapsules containing dry yveast (33wt%)

Fig. 2 Cultured dry yeast by trans- Fig. 3 Cultured dry yeast by trans-
fering polystyrene microcapsules fering ethyl cellulose microca-
containing dry yeast to medium, psules containing dry yeast to

medium,
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Fig. 4 Photographs of calcium alginate microcapsules containing dry
yeast (a): 0wt%, (b): 33wt%, (c): TIwt%.
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Tab., 1 Preparation of microcapsules cantammgf (lrv yﬂmt

I)mmth ()1 I’x ()11(('1 «lLlfmb)

Polymer Methoda) microcapsule potency
(pem)
Polystyrene A 50--500 -
Ethyl cellulose A 501000 e
Calcium alginate B 30004500 to

a) A :Interfacial precipitation, B : Hardening in solution
b) -+ : moderately
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TFig. 5 Oxygen consumption with dry yeast included in caleium alginate
microcapsules,

() : Microcapsules (1g) containing dry yenst with 7Tiwt%
(A) ¢ Microcapsules (1g) containing dry yeast with 33wt%
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Tab, 2 Asymmetry reduction of ethyl acetoacetate by calcium alginate
microcapsules containing dry yeast

Concentration of Reaction time Conversion [a]p/CHCIs
dry yeast (wt) (h) (%) )
71 3.0 19.4 -
6.0 71.5 -
12.0 100.0 +33.9
33 3.0 13.7 -
6.0 32,2 -
12,0 52.6 -

a) Preparation by sodium alginate (1g) containing dry yeast (2. 5g)
b) Preparation by sodium alginate (1g) containing dry yeast (0.5g)
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Fig. 6 Relationship between convertion and reaction time

a) Ethyl 3-hydroxybutylate %100
Ethyl acetoacetate-+Ethyl 8-hydroxybutylate

(D) : Microcapsules (1g) containing dry yeast with Tiwt%
(O) : Microcapsules (1g) containing dry yeast with 33wt%
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Summary

The Syntheses and Properties of Microcapsules containing
Microorganism (I)
——Microcapsules containing Baker's Yeast——-

Kenii HaNABUSA, Shigeo Kunora
Hirofusa Siiral and Nobumasa Hojo

Faculty of Textile Science and Technology, Shinshu University, Ucda, Japan
Shinshu University, Matswminoto, Japan

Three microcapsules containing dry baker's yeast were prepared by hoth
interfacial precipitation (polystyrene and ethyl cellulose) and hardening in
solution method (calcium -alginate), and the catalytic asymmetry reduction
of ethyl acetoacetate were studied by using these microcapsules, It was
shown that baker's yeast lived in microcapsules by the multiplication on
culture medim. The measurement of oxygen consumption by WARBURG
apparatus indicated that the activity of baker’s yeast in calcium alginate
microcapsule was proportional to the weight ratio of baker's yeast to poly-
mer and the microcapsules obtained by hardening in solution were better
than those obtained by interfacial precipitation method.

The asymmetry reduction of ethyl acetoacetate catalysed by the caleium
alginate microcapsule containing dry baker's yeast gave the high asymm-
etry reduction conversion, whereas the microcapsules prepared by intérfa»
cial precipitation method gave the insufficient results with respect to the
asymmetry reduction. The advantages of microcapsules containing baker's
yeast as compared to untreated one were summarized below.

1) The facility of separation of reduction product from baker's yeast
2) The possibility of continuous reduction by. using packed column
3) The saving of baker's yeast by continuous employment

Furthermore it was indicated that the capsulations of microorganism
into polymer maintained their merits e. g. high selectivity, high specificity,
high yield and non-pollution and made up for their demerits e. g. high
price and troubleness in handling.



