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Studies on radiation preservation of fermented Korean
rice-wine (Tak Joo and Yak Joo)

Keun Bai LEE and Jong Hyup KIM

(Biology Division, Atomic Energy Research Institute, Seoul, Korea.)

ABSTRACT

The rapid deterioration of fermented rice-wine, called Tak Joo and Yak Joo, is one of

the serious problems for brewing and marketing in Korea. In this study the biochemical

and microbiological investigations have been performed for extension of shelf-life of the

rice-wine by the method of combined heat and radiopasteurization.

Major microflora in this wine is proved as Saccharomyces cerevisiae, which is destroyed by

hzat treatment (70°C, 10min.) combined with gamma-irradiation of 240 K., rads doses.

The changes of chemical constituents of them were investigated during the storage period

at room temperatures of summer days(33°C).

The results of sensory test for gamma-irradiated rice-wine with lower doses show no

significant unfavourable off-odor nor color change compared with the fresh rice-wine.

Therefore, it is revealed that the combined process makes possible extension of shelf-life of

fermented rice-wine in markets without any deterioration and loose of its particular tastes

at least for three weeks.
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Total bacterial number of viable count in Korean rice wine (Yak Joo) as

influenced of gamma-irradiation combined with heat treatment.

(Viable bact. No./ml.)

e Bact. No. | Total No. of
e " viable yeast*

i

Total No. of | Surviving frac-

Surviving frac- |
viable bacteria** | tion of bacteria

tion of yeast

Treatment —
Control (fresh) 56(10%) 100(%) 10(10%) 100(%)
Heat only

70°C., 10 min. 39 70 5.6 56
60°C., 30 min. 47 84 5.9 59
Irradiation only
200 K.rads. 41 73 5.3 53
300 K.rads. 17 49 4.8 48
Heat plus irradiation
70°C., 10 min., 200 K.rads. 10 18 3.0 30
70°C., 10 min., 300K.rads. 4 7 0 0
60°C., 30 min., 200 K.rads. 32 57 3.7 37
60°C., 30 min., 300 K.rads. 43 51 4.6 46
a) * Yeast media b) ** T.G.Y. media
Malt ext. ......... 3g Trypton.....cveree 2.0g
Yeast ext. ......... 3g NaCl ..ol 0.6 g
Peptone ............ 5g Glucose ..cc.vuvnnns 2.0¢g
Glucose ............ 10 g Yeast ext. ...... 0.5 g
V-7 SN 2g Agar ... 2.0g

Distilled water ...... q.s
Total volume 1,000 cc.
oH. 5.4

Distilled water ...... q.s
Total volume ...100 cc.
pH. 6.8
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Table 2. Total bacterial number of viable count in Korean rice wine (Tak Joo) as
influenced of gamma-irradiation combined with heat treatment.
(Viable bact. Neo./ml.)

- I ——

NNO. Total No. of | Surviving frac- | Total No. of | Surviving frac-
Treatment - viable yeast tion of yeast viable bacteria | tion of bacteria
Control (fresh) 860(10M) 100(%) 43010 100(%)

Heat only ’
70°C., 10m1:n. 33.0 38 28.0 €4.0
60°C., 30 min. 41.0 48 13.0 31.0
Irradiation only
240 K.rads 48.0 56 21.1 49.0
300 K.rads 43.0 50 16.0 37.0
Heat puls irradiation
70°C., 10 min., 200 K.rads 11.0 13 6.0 14.0
70°C., 10 min., 300 K.rads 8.6 10 2.0 1.5
60°C., 30 min., 200 K.rads 42.0 49 21.0 48.0
60°C., 30 min., 300 K.rads 40.0 47 18.0 42.0

Table 3. Total number of viable bacterial count after storage in Korean rice wine treated
with heat and gamma-irradiation. (Heated 70°C., 10 min., irradiated 240 K.rads)
(Viable bact. No./ml.)

T Bact. No. | Total No. of [Surviving fraction| Total No. of ' Surviving frac-
Treatment — viable yeast of yeast viable bacteria | tion of bacteria
Control (fresh) 420(10%) 100(%) 360(10%) 100(%)
5days after 26 6.2 15 4.2
15 days after 18 4.3 0 0
30 days after Q 0 0 0

Table 4. Determinative tests for food poisoning bacteria in Korean rice wines.

TTT———_ ____ Microorganisms Colifor’rkn bact. Staphy’lkococcus Strepto:occus

——— *
Irradiation | group. group. group.
Control (fresh) negative negative negative
Irrad. only 240 K.rads negative negative negative
Heat only 70°C, 10 min. negative negative negative
I;fg ;{Prlggsi?gg éatel% min negative negative negative
o * Mannitol salt agar media * Trypton glucose extract salt broth

Beef eXtovecreriinnines 1.0 g

Peptone .......cceeeees 10.0 g Trypton.cc.coveirnnnen 50¢g

NaCl v 75.0 g Glucose ...ccvvevnnnnn 1.0 g

d-mannitol ............ 10.0 g Yeast ext cococoeenn2.5 8

Phenol red............ 15.0 g Sod. chloride ...... 6.5 g

Agar e 15.0 g

Distilled water 1 liter Distilled water 1 liter

3 7.4 3 SR 7.0

gk, ek HGHES GHAEEE 60°C, 300 MIEIGEDCl w2, A& MiEel 0%, B
Krads o fEETFelA 4] 50% Bl £ BEfel 7%9 EREEeId. HikE #EA
e ez e, 70°C, Korads 9 ol HRgHEE-S 300K.rads 7} BAHERARE
sREEE EiEdl gLl 1.5~10% Bk,  EdS HEEREE @i ¢ 5 3ot (Table
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Fig. 1. Survining curves of microorganisms in
Yak Joo irradiated from cobalt-60.
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Tastes and flavour comparisons of fresh and irradiated Korean rice wine(Yak

I Sensor; test :
TrM‘NO' of judgement

Ordering of

Total scores Average scores

Control (fresh) 6
Heat only 6
Irrad. only (200 K.rads) 10
Heat +200 K.rads 10
Heat +300 K.rads 5
Heat & stored 6
Heat +300 K.rads & stored 6

quality

0 0 1st
~7 -1.2 4 th
—2 —0.2 3rd
—13 —1.3 5th
-8 —1.6 6th
-1 -0.18 2nd
—12 —2.0 7 th
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Table 6. Taste and flavour comparisons of fresh and irradiated Korean rice wine (Tak Joo)

by sensory test.

TR0 Sensory test i
Treatmant _Senso No. of judgement

Ordering of

Total scores Average scores J

e quality
Control (fresh) 0 0 2nd
Heat only 5 —5 —-1.0 4th
Irrad. only (200 K.rads) 11 -0.3 -0.5 3rd
Heat+200 K.rads 5 +1 +0.2 1st
Heat +300 K.rads 5 —5 -1.0 4th
Heat+200 K.rads & stored 6 -7 —1.2 Gth

Remark : 1. The best taste is expressed as (+4) points and the worst taste is as (—4) points.

2. The scores of controled wine was expressed as zero, plus mark means the better taste
by panel taste and minus mark means the wosre.
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Fig. 3. Surviving curves of microorganisms during
storage time in Korean rice wine irradiated
from cobalt-60.
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Table 10. Changes of biochemical constituents in gamma irradiated rice-wine(Tak Joo).

 Total amino acid (mg./ml.)

Component | Total sugar (mg./ml.)
e Treat Irradiated only Heat plus irra- Heat plus irra-

Control (4°C)

diation (240K.

| T
‘Control (4°C) | lrradiated onlyjg. i © o 0k

Stored days\ (240 K.rads.) rads. +-70°C) l(240 K.rads.) rads. +70°C)
0 17.4 19.9 31.6 0.47 0.57 0.52
5 13.85 6. 20 32.3 0.72 2.00 1.00
8 11.4 10.2 50.5 0.42 1.82 0.55
15 4.3 4.5 62.1 0.30 2.50 0.50
19 9.1 5.82 7.7
29 9.8 5. 80 81.2 0.28 3.40 0.35
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Fig. 4. Changes of biochemical constituents in
gamma-irradiated rice wine (Yak Joo).
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Fig. 6. Changes of biochemical constituents in
gamma-irradiated rice wine (Yak Joo).

Fig. 5. Changes of biochemical constituents in
gamma-irradiated rice wine (Yak Joo).
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Fig. 7. Changes of biochemical constituents in
gamma-irradiated rice wine (Yak Joo).
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Fig. 8. Changes of biochemical constituents in
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Fig. 10. Changes of biochemical constituents in
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Fig. 12. Changes ef biochemical constituents in
gamma-irradiated rice wine (Tak Joo).

Fig. 9. Changes of biochemical constituents in
gamma-irradiated rice wine (Tak Joo).
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Table 7. Changes of biochemical constituents in gamma irradiated rice-wine (Yak Joo).

\‘\\ ~Component Ethyrl :a\lcohol (vol. %) Methyl alcoh(o)l( 1%’931)‘%) i Organic acid (vol.%)
Heat plus (Irradiated

T Irradiated | Heat plus lrradiated Heat plus
Treat Control| only (irradiation|Control| only l|irradiationiControl, only [irradiation
(4°C) | (240K. [(240K.rads| (4°C) |[(240K. (240K.ra-| (4°C) |(240K. |(240K.rads

Stored days - | rads.)| +70°C) rads. )lds. +70°C) rads.) +70°C)
0 7.53 8.45 7.66 2.08 2.50 2.00 0.33 0.33 0.32
5 6.74 7.34 4,81 1.93 1.83 1.48 0.35 0.35 0.33
8 7.44 6.85 8.22 1.43 1.80 1.556 0.35 0.35 0.32
15 2.32 7.37 6.92 1.58 2.33 2.00 0.34 0.40 0. 32
19 7.19 7.77 7.83 1.60 2.90 2.25 0. 37 0.61 0.32
29 7.37 7.82 7.35 2.45 3.15 1.75 0.36 Q.65 0.33

Table 8. Changes of biochemical constituents in gamma irradiated rice-wine (Yak Joo).

\Component‘ Total sugar (mg./ml.) | Total amino acid (mg./ml.)
Treat Control | irradiated only I}I:gg nph(l; 4(i)rlr<ad! Control 'Irradmted only Eg’:)t pl(uzs4:)r§ad-
Stored days ‘ Y (240K rads.) rads.+70°C)l (40 (24OK rads.) |raclsn-!-70"C)
0 10.0 2.76 14.3 0.53 0.69 0.69
5 10.6 4.78 15.0 0.79 0.93 0.81
8 6.63 1.43 3.32 0.66 0.69 0.62
15 6.90 1.48 4.55 0.65 0.59 0.59
19 4.27 1.53 3.75 0.37 0.42 0.35
29 3.28 2.30 4.60 0.21 0.29 0.29

Table 9. Changes of biochemical constituents in gamma irradiated rice-wine (Tak Joo).

%i\x Cornponent ‘ Ethyl alcohol (vol.%) Methyl aIco(h)(() 110(1’3‘31'%) 1 Organic acid (vol.%)
AN — P

\ \? \Irradiated Heat plus Irradiated {Heat plus Irradiated |Heat plus
\Treat IControl only |irradiation |Control| only lirradiation |Control only |irradiation
l (4°C) |(240K.  |(240K.rads| (4°C) |(240K. [(240K.rads| (4°C) (240K (240K .rads
Stored days rads.)| +70°C) rads.); +70C°) rads.)| +70°C)

0 4.8014 4.6001 4.9609 2.25 1.90 2.83 0.2120 0.1946 0.2034

5 4.8509 5.5056 5.4460 1.83 2.23 2.43 0.2213  0.3872 0.2450

8 4.3108 5.5555 4.1680 2.45 5.85 2.75 0.2286 0.6155 0.2462

15 4,5325 5.0724 4.4250 2.33 6. 65 2.00 0.2737 '0.7650 0.2714

19 4.3103 5.0284 3.9749 2.15 9.15 2.78 0.2902 0.7679 0.2925

29 3.9510 5.082¢4  3.9509 1.60 8.00 1.78 0.3658 0.8278 0.2615
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el QoM E 2 BRSS9 dod, HMEYSUL 4L EEE WAL
S amino S RS uA MEMAE BT BMehz, T Mosz 9 Aot
BEEEAA Z ZEe] #@instz gleow.  webd HAHE BEEET ods mEEH
HEEE REE WAt o =t fE & (@B, B2 AERAEERe) By
#el RSt EETY WEYS] proteinase  FEHMEko A AT g Q&Aoo
activity 7} {Eik{b(activate) 5] &S o4

] =

< WEE B P RES Hagel K SRS e Ak (gammaray) S BE BT B s
InFGEES HEREE, RAERAER P 4°CE FET HEEY 4@Ed A4 #emd B o
EHR, BEHES LB WESS sy e 2o £RE 4

1%l 3 #EETe] BERES MEe 70°C, 1040/ MEEEE £ 300K.rads. LTS Mt
% EHESA 50% L9 AEREAe ugd ‘

2. W 8 HiEDe BRI ME AR &= 70°C, 10410, 300K.rads. o #% ¥ s
& BEEJA §EES 1.5~10%; #a&NAE 7~0%Y BREPRELE Jeha g

3. Wl 2 i) B 70°C, 1050, 240K.rads. 9] HABME WHSREHNE B ERBES n8
& A S EREEEA delh

4. BE) glelA ethanol 8] HEE HATH HBEHEANA 714 o] #instgdes, methanol 4 )
AR A BAstA Emsta Aok, FH#E=l 8 amino BIA EiEcl A fEEs] Bwmstz gov MEE
=he #, HpHR HaE AR ks @indd.

5. #EA 1ol A ethanol o] & BMEEAA =F 5i#glow, methanol 9] Bl Ak &
B AR BEREEAA S ®ndtz gos 8 amino S BEANA wHd #HT @msg g}
T WA gol. amino B3l BiEEL 2 A nF R4%35] Bstn g

6. Mz BAHRRSY HERE A1 BES EE shelflife (HHEEHES S £4 20HME EE

A9 9ee e
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