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Storage Condition

M. Y. Pack

Department of Biological Science and Engineering

Korea Advanced Institute of Science, Seoul

(Received November 15, 1976)

BERol o8 BREEREAL KEY
Btk B Papain e ok
s B8

b

a8

BENREE 4 TR

Abstract

Freshly fermented green beer samples were chillproofed with reduced amounts of papain in order to

avoid the deterioration of foam quality. ‘Without being pasteurized,

the bottled beer samples were stored

at different temperatures for various days and then their foam stabilities were determined. A significant

improvement in foam stability was observed in the beer chillproofed with 15 ppm of papain for 22 days
at 0°C and not pasteurized. The findings may be applied in the finishing processes for draft beer where

pasteurization is not needed.

Introduction

The stable foam quality of freshly fermented
green beer was observed to be destroyed drastically
through the finishing processes of chillproofing
and pastearization'’?. A further study® proved
that the enzymatc activity of papain which might
be accelerated by the high temperature during the
pasteurization process deteriorated the foam quality.

In the present study attempts have been made
to reduce the degree of foam deterioration by lim-

iting the amount of papain for chillproofing, elli-

mination of pasteurization, and by storing the beer

at a lower temperature.
Materials and Methods

Freshly fermented commercial green beer was
chillproofed in 20-liter aluminum tanks with vari-
ous concentrations of papain for 22 days at 0°C.
A commercial brand of “double strength”
was used. After chillproofing, the beer was filtered

and bottled. Pasteurzation was not applied for the

papain

beers of storage tests, but when needed it was

done for 20 minutes at 60°C. The bottled beer
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Fig. 1. Effect of Papain Concentration on the Foam Stabiliity of Beer. Pasteurizationwas followed

after 22 days of chillproofing at 0°C with various concentrations of papain. Vi, Vi; Volumes
of foam (Vi) and liquid beer (V) in the foam measuring device described previously(1).

samples were stood at 15°C and 5°C until their
foam qualities were measured. The foam stability
of the beer was expressed by the slope of the foam
decay curve obtained through the procedures descr-
ibed previously'?. The stability of a foam is inv-

-ersely proportional to the slope of the curve.

Results

As can be seen in Fig.1, the pasteurization pr-

ocess could not alter the foam stability if the papain
was limited to 2ppm level. However, when the beer
was treated with 5 ppm of papain under the same
experimental conditions, the foam deterioration was
significant, and became more drastic when the
papain amount was tripled. However, the reduction
of papain concentration could protect the foam
stability substantially when the pasteurization pro-
cess was not followed (Fig. 2).

The significant improvement of foam quality in
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Fig. 2. Effect of Papain Concentration on the Foam Stability of Beer. Pasteurization was elliminated
after 22 days of chillproofing at 0°C with various concentrations of papain.

the beer obtained from both attempts of reducing
the papain concentration to 15ppm and skipping
the pasteurization was found to be lost again when
the beer was stored at a temperature higher than the
refrigeration (Fig.3), A Complete destruction of
foam stability was observed in the beer stored for
30 to 40 days at 15 °C. When the beer chillproo-
fed with 15 ppm of papain was stored at the refr-
igeration temperature (5°C), instead, the foam
quality remained stable for a month or so (Fig.

4). When the papain concentratoin was further red-

uced to 5ppm level the foam stability was signific-
antly improved even at the 15°C-storage (Fig.5),
and the storage time was no more effective when
the beer was stored at 5°C (Fig. 6).

Discussion

The superior efficiency of papain in chillproofing
of beer has made the enzyme so popular since the
time of Wallerstein’s invention® that it is almost

impossible to remove papain completely from the
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Fig. 3. Effect of Storage Condition on the Foam Stability of Beer Chillproofed with 15 p

Green beer was chillproofed for 22 days at 0°C and then without being pasteurized the beer

was stored at 15° C for various days.

brewing industry. Trials to elliminate polyphenolic
substances which are another essential components
of haze particles in beer using various adsorbing
materials such as nylon-66 powder (4,5) and Pol-
yclar-AT, an insoluble poly-N-vinyl pyrrolidinone
(6,7,8,9,10) are still far from a practical use.
Attempts have been made, therefore, to use papain
with less deterioration of foam quality in the beer
by limiting the amount of the enzyme to be appli-

ed. Reduction of the papain contentration to the

one half (15ppm) of the normal use (30ppm),

however, could not improve the foam stability as.
far as the pasteurization is accompanied (Fig.1).
Five ppm of papain, although it did not damage
the foam quality, would not satisfy the chillproof
ing purpose. Since the pasteurization process is
not required in the manufacture of draft beer the
experiments without pasteurization are worthwhile
to consider. The stability of foam in the beer

which was chillproofed with 15 ppm of papain and
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Fig. 4.

Effect of storage Condition on the Foam Stability of Beer Chillproofed with 15 ppm of Papain.

Green beer was chillproofed for 22 days at 0°C and then without being pasteurized the beer

was stored at 5°C for various days.

stored at 5°C without being pasteurized (Fig. 4)
is encouraging, because draft beer is usually stored
in the refrigerator until consumed. Furthermore,
the beer was stable at 15°C for half a month
(Fig. 3) and this will ensure the foam quality of
draft beer against possible temporary exposure to
a higher temperature during transporation between

the factory and consumers’ refrigerators.
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Stability of Beer Chillproofed with 5 ppm of Papain.

Green beer was chillproofed for 22 days at 0° C and then without being pasteurized the beer

was stored at 15° C for various days.
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Fig. 6. Effect of Storage Condition on the Féah Stabilit; of Eeeréhiilbrbz)fed with 51‘);)m*of Papain.
Green beer was chillproofed for 22 days at 0°C and then without being pasteurized the beer
was stored at 5°C for various days.
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