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Changes in Microbial and Physicochemical Properties of Single-Brewed Makgeolli
by High Hydrostatic Pressure Treatment during Fermentation

Su-Jeong Ha', Seung-Kuk Yang', Ye-Won In!, Yun-Ji Kim? and Se-Wook oh""

'Dept. of Food and Nutrition, Kookmin University, Seoul 136-702, Korea
“Division of Convergence Technology, Korea Food Research Institute, Gyeonggi 463-746, Korea

Abstract

This study was conducted to examine changes in the microbial and physicochemical properties of sin-
gle-brewed Makgeolli in response to high hydrostatic pressure (HHP) treatment during various fermentation
stages. HHP was applied in 2-day intervals at 400 MPa for 5 min during fermentation at 25°C. As a result,
lactic acid bacteria showed 5~ 6 log reduction and reappeared at approximately 3~6 log cfu/mL as fermentation
proceeded. Yeast also showed 5~6 log reduction but did not reappear during later fermentation period. HPP
treatment did not result in any alcohol production on day 0 and 2. However, HPP treatment altered the pH and
titratable acidity by reducing the number of microorganism. Reducing sugar contents of the samples increased
continuously to 8.99% in 0 day treated sample and 5.01% in 2 day treated sample, whereas untreated Makgeolli
contained 1.53% reducing sugars on 6 day due to alcohol conversion by yeast. Based on these results, HPP
treatment during various fermentation stages altered the physicochemical properties of Makgeolli by changing

the microbial community.
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Table 1. Changes in lactic acid bacteria of Makgeolli treated with high hydrostatic pressure at 400 MPa/5 min

Fermentation time (days)

Treatment on

0 4 6
Untreated 6.88+0.52%" 7.53+0.547° 7.51+0.35° 7.77+0.39°
0 day 1.34+0.57 3.48+0.74 431+1.42° 6.95+0.36
2 day 6.8840.52° ND*P ND” 4.83+0.64°
4 day 6.88+0.52° 7.58+0.54" ND" ND"

6 day 6.83+£0.52° 7.53+0.54° 7.51+0.35" ND"

{”Data represents means = standard deviations of three measurements.
“Means with the same letter within a row (following the values) are not significantly different (p<0.05).

YNot detected (detection limit: 1 log cfu/mL).
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Table 2. Changes in yeast count of Makgeolli treated with high hydrostatic pressure at 400 MPa/5 min
Fermentation time (days)
Treatment on
0 4 6

Untreated 4.84+0.42" 6.50+0.957" 7.52+0.48" 7.08+0.33

0 day 2.63+0.06° ND¥” NDP ND”

2 day 4.84+0.42° 151+0.16° ND* ND¢

4 day 4.84+0.42° 6.50+0.95 1.33+153" ND"

6 day 4.84+0.42° 6.50+0.95" 7.52+0.48" ND*

{”Data represents means = standard deviations of three measurements.
“Means with the same letter within a row (following the values) are not significantly different (p<0.05).

YNot detected (detection limit: 1 log cfu/mL).
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Fig. 1. Changes in alcohol content of Makgeolli treated with
high hydrostatic pressure at 400 MPa for 5 minute during
fermentation at 25°C.
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Fig. 2. Changes in pH of Makgeolli treated with high hydro-
static pressure at 400 MPa for 5 minute during fermentation
at 25°C. Values are mean=*SD of triple measurements.

gk 2t = 1179

@ 5 ws|2be) AALEo] Aol HALEel
sk WA 2 Aoleha 47HE19)
483 log cfu/mLZ 64 3}el t}A] # &
quq'ﬂ' 04045} o)== ﬂ oA e] A

Lo
WL e
> g
T

-
F

T
2
fr

2= 4] efof Zakste] A

7]4ko] YA =l o DH7} ‘)*71] zﬂEl RHoZ 3215]% '
Z74S Ayt e wE szt wWE AAAE S
—f‘:li‘—zal _]—02] Flg 30” \/]-]:,]—]/].]04];]_ zvyo]- H]X,IE];F_L 0090/

«zjzi}, Dbl 2l A A
}%— botale. 42l 2ask Aol e

A el Aol Bk
w el A AAHA ot RS

Aw w2 FLgre] Fobste] ole A Hrst Pg
o]-g3fe] F 2T AHEsh= A oA vk 2
Aelehn] e L B9 Fepo] 22747 Fkstel e
o o) % xmg il JIAE AgH] FAY 7Haste]
T o2 153%5 Hep et 092k Z=ask A= o
—@—— Untreated
084 — -O— Treated on0day
— —W¥— —  Treated on 2 day
——-/A-—— Treated on 4 day
> | Treated on 6 day
X
; 0.6
5
(3]
(0]
% 0.4 4
©
s
[
0.2
0.0 T T T T

Fermentation time (days)
Fig. 3. Changes in titratable acidity of Makgeolli treated with
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ple measurements.
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