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Determination of the Shelf-life of Pasteurized Korean Rice Wine,
Yakju, in Aseptic Packaging

Cherl-Ho Lee and Gi Myung Kim
Department of Food Technology, Kovea University, Seoul 136-701, Korea

Abstract

The practical shelf-life of pasteurized Korean rice wine “Yakju™, aseptically packed in Tetra-pak,
was determined. The test sample products were stored at 4C, 20T, 30C and 35C for 19 weeks,
and the quality assessment was made at two weeks interval. The quality parameters evaluated were
pH, acidity, reducing sugar, absorbance at 370 nm, total and acid producing bacteria, yeast and mold,
and sensory quality. No meaningful changes of pH and reducing sugar were noticed during the storage
for 19 weeks at temperatures tested. The absorbance at 370 nm increased slightly during storage.
The total numbers of microorganisms in the product decreased during storage and a drastical reduction
of acid producing bacteria was observed after 6 weeks of storage. Both yeast and mold were not
found in the pasteurized products. The sensory quality of stored rice-wine was evaluated by triangle
test and scoring test. The panels could distinguish the product stored at 4C from other products
stored at the higher temperatures for over 6 weeks. The overall acceptance of the product decreased
gradually during storage, and the rate constants for the changes were 7.93X10 * at 20T, 9.69X10 2
at 30C and 134X10° at 35T, respectively. The activation energy estimated by Arrhenius equation
was 24,795 kJ/kmol. The estimated shelf-life of Yakju pasteurized and aseptically packed was 24 months
at 10C, 16 months at 25C and 14 months at 25C. The shelf-life of Yakju in Seoul was calculated
to be 20 months, based on the monthly average temperature of the city.

Key words: Yakju, shelf-life, pasteurization, activation energy.
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pH, &, BHAE 9 S35 &3

pH+= Titerlab 91(Radiometer, Denmark), b=+ A]
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Q. o} Z%o)= malt extract agarg A28 ¥ lactic acid

Triangle test

name
sample no.

1. Taste sampies [rom left to right. Two are identical:
determine which is the odd sample.

samples odd sample( V)

a
a
a

I

2. lIndicate the degree of the difference in taste of the samples
relative to the odd sample by checking one of the following
statements,

weak.
no difference.

strong.
very strong

4. Preference

1 like odd sample. O3
1 like even samples. ]

because
because:

Fig. 1. Sheet for Triangle test
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A A A 4T AR oFFE 7)E 2R3 v
A e geE AAE gFe ded FALY
A5E 10cm Aol EAFEE stk O(Fig 2).
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Scoring test
name:
date:
Compare the taste with the control and indicate

the difference between them by placing a mark
on the line below:

control

sweet { | —
|
reak strong
sour
reak strong
bitter t— ‘L t
weak strong
astringent —— ——— 4
€ ! 1 1
weak strong
taste t { ‘
preference  morse better
overall
preference  worse better

Fig. 2. Scoresheet for taste
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Table 1. Changes in pH, acidity and reducing sugar content of pasteurized rice wine aseptically packed and stored

at different temperatures

Storage pH Acidity Reducing sugar
temperature (% lactic acid) (mg/m{ maltose)
2 weeks 14 weeks 2 weeks 14 weeks 2 week 14 weeks
4C 4.09 4.10 059 0.58 3.49 3.16
20C 4.12 4.10 059 0.60 343 3.64
30T 4.12 4.10 059 0.59 341 3.37
35C 411 405 061 0.60 348 354
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Fig. 3. Changes in absorbance at 370 nm of pasteurized
rice wine aseptically packed and stored at different te-
mperatures

@, 4C; v, 20C; v, 30C; U, 35C
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Fig. 4. Changes in total bacterial count and acid for-
ming bacterial count during the storage of pasteurized
rice-wine aseptically packed and stored at different te-
mperatures

® 4C; A, 20C; v, 30C: m, 35C

—, total bacteria; ---, acid producing bacteria
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Table 2. Results of triangle test for the difference bet-
ween storage at 4°C and other storage temperatures
of pasteurized and aseptically packed rice wine

Storage Storage temperatures
time 5 B
(weeks) 20C 30C 35C

2 5/12% ns"  5/12 ns 4/12 ns
4 3/10 ns 2/10 ns 7/10 5%%
6 7/9 1% 6/9 5% 6/9 5%
8 7/10 5% 4/10 ns 9/10 0.1%*
11 7/10 5% 8/10 1% 7/10 5%
14 5/10 ns 7/10 5% 4/10 ns

UNS: no-significant,

5%, 1%, 0.1%: level of significant

YNumbers A/B: A is number of panel recognized the dif-
ference compared to the sample stored at 4C, B is total
number of panel.
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Fig. 5. Changes in the sensory scores of smell of pas-
teurized rice-wine aseptically packed and stored at 35
°C

Control sample (score 50) was the same sample stored
at 4C
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Fig. 6. Changes in the sensory scores of taste of pas-
teurized rice-wine aseptically packed and stored at 35
o
C
Control sample (score 50) was the same sample stored
at 4C
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Fig. 7. Changes in overall preference of pasteurized
rice-wine aseptically packed and stored at different te-
mperatures. Scores are relative values setting 50 points
for the same wine stored at 4°C as control

O —, 20C; @ -, 30C; Vv -, 35C

Table 3. Comparision of sensory scores between rice
wine immediately after package and those stored for
19 weeks at different temperature

Immediately Sample stored
for 19 weeks

after package 4C 20C 30C 35C

Alcoholic flavor 46.3 50.0 534 506 527
Acidic flavor 440 500 54.7 496 524
Fresh flavor 46.5 500 46.7 448 430
Off flavor 50.1 500 512 549 598
Odor preference 51.7 50.0 493 461 414
Sweet taste 376 500 453 430 356
Sour taste 55.2 500 520 56.6 51.1
Bitter taste 51.6 50.0 490 540 600
Astringent 52.9 500 54.0 553 60.0
Taste preference 452 50.0 464 416 36.7
Total preference 45.0 500 445 409 38.1
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Fig. 8. Changes in the overall preference of rice-wine
by storage time at different temperatures
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Table 4. The commercial shelf-life of pasteurized rice-
wine aseptically packed and stored at different tempe-
ratures

Stordge temperature

4"'C 10C

125C 2()C 25¢C

Sheif-

life 25years 2years l6years 1.3years 1.1 years

Table 5. Estimated sensory scores of rice-wine asepti-
cally packed and stored at the ambient temperature
in Seoul

Average Estimated sensorv scores
temp First year Seu)nd year

Jan. -0.2 49.28 36. 74
Feb. 0.7 48.54 36.19
Mar. 76 4761 3549
Apr. 12.0 46.52 34.49
May 16.4 45.28 3376
Jun, 20.9 43.87 32.71
Jul. 248 42.31 31.54
Aug. 24.8 40.81 3042
Sep. 20.9 39.53

Oct. 14.0 38.56

Nov. 6.2 37.86

Dec. 1.5 37.28
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