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ABSTRACT In this study, for modernization of Korean traditional fermented milk, 7arak was made using four kinds
of commercial Makgeolli based on the ancient cookbook Suwoonjabbang. Samples of Tarak were periodically collected
during 24 h of fermentation at 37°C. After fermentation, changes in pH, titration acidity, and viscosity were analyzed.
Fermentation metabolites, including organic acids and free sugars, were analyzed by HPLC. Numbers of yeast and
lactic acid bacteria during 24 h of fermentation were measured. The pH of Tarak significantly decreased (P£<0.01),
whereas its acidity significantly increased (P<0.01) during fermentation. The viscosity increased during 8 ~24 h of
fermentation until curd was separated in Tarak. The level of ethanol increased from 0.37~0.52 mg/mL to 0.51~0.71
mg/mL during 24 h of fermentation. Lactic acid and lactose were the major organic acid and free sugar in Tarak,
respectively. The number of lactic acid bacteria increased from 5.23~6.25 log CFU/mL to 9.87~10.41 log CFU/mL
at the beginning during 24 h of fermentation. The number of yeast increased from 5.14~6.47 log CFU/mL to 6.99~7.73
at the beginning during 24 h of fermentation at 37°C. The major strains of Tarak were Pediococcus acidilactici,
Lactobacillus fermentun, Lactobacillus curvatus, and Saccharomyces cerevisiae. Therefore, we concluded that Tarak
was a fermented milk by both lactic acid bacteria and yeast, which was similar to koumiss or kefir.

Key words: Tarak, Korean traditional fermented milk, microbial characteristics, fermented milk
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Table 1. Characteristic of fermentation source Makgeolli
Samples”
M1 M2 M3 M4
pH 3.96+0.02% 3.45+0.02 4.47+0.02 3.36+0.02
Acidity (%) 0.78+0.01 0.67+0.01 0.58+0.01 1.09+0.01
Alcohol (%)” 7.00 8.00 6.00 8.00
Lactic acid bacteria (log CFU/mL) 7.55+0.04 7.21+0.03 8.19+0.07 8.63+0.01
Yeast (log CFU/mL) 6.45+0.03 7.09+0.02 6.91+0.61 9.68+0.63

YM1: Yetnal Makgeolli (Kooksoondang), M2: Gumjungsansung Makgeolli (Gumjungsansung Tosanju), M3: Slow City Makgeolli

(Beasangmyun_]uga) M4: Deoksan Rice Makgeolli (Sewangjujo).

YMean+SD.

»Alcohol contents was shown nutrition information in packaging.
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Table 2. Changes of pH, titratable acidity (%), viscosity (cP), and Brix (%) in Tarak made with various Makgeolli at 37°C for
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24 h
Type of Fermentation time (h)
Makgeollz 0 4 ? 12 16 20 24 F-value
Tl 6.28+0.03"  6.16+0.02° 5.75+0.06° 4.95£0.02°  4.64£0.04°  4.69+0.02°  4.69+0.04° 1,220.736
_ 6.20£0.03®  6.1520.01™ 6.1120.04° 6.00£0.07°  5.74+0.01°  5.14+0.03°  4.94+£0.04% 599.631
p T3  6.21+0.03° 5.8240.02° 5.45+0.03¢ 533£0.01Y  520+0.02° 5.06+0.05°  5.03+£0.02° 823.378
T4  6.49+0.02° 6.34+0.03 6.330.03° 6.40£0.04°  6.34+0.01°  6.0240.03°  5.56+£0.03° 437.629
Tiratable 11 0.20+0.00¢ 0.23+0.00° 0.28+0.00° 0.49£0.00"  0.58+£0.00°  0.60+0.00°  0.73+0.00" 9,182.778
soidity T2 0:21:0.00° 0.23+0.00° 0.24+0.01¢ 0.25+0.02°  0.26£0.00°  0.34£0.00°  0.53+0.00° 582.385
((}/)W T3  0.22+0.00° 0.32:0.00° 0.330.00° 0.45+0.01° 047+0.01°  0.49£0.00°  0.56£0.00° 1,757.333
o T4  0.17+0.00" 0.19+0.00° 0.19+0.00° 0.17+0.02°  0.18+0.00°°  0.23+0.01°  0.40+0.01° 315310
Tl 12.5046.617 385.83%5.77°  844.17+£37.86" 625.67+29.01° NM" NM NM 161.650™"
Viscosity T2 15.0042.50°  355.17432.52°  547.47+45.84° 1,058.83£79.15" NM NM NM 84.301
(cP) T3 10.00+2.50° 255.83+21.84° 1,017.33+58.62" NM NM NM NM 346.916
T4 7.50£0.00°  10.1742.52° 10.83+2.89¢ 26.67+3.82° 67.50£2.50° 550.00+98.49° 861.83+4.04°  256.409
Tl 10.17+0.29" 7.20£0.29° 7.67+0.29° 8.00+0.00 8.00+0.00™ 8.20+0.25"  8.30+0.29" 46.896
Brix T2 9.83%0.29° 7.00+0.50° 6.83+0.29° 7.07£0.12°  6.774025°  6.7740.06°  6.86£0.12°  51.721
(%) T3 10.50+0.50" 7.33+£0.29% 7.13£0.12° 7.07£0.12°  7.67£0.29°  8.00+£0.00  8.20+0.00°  66.840
T4 10.67£0.58°  10.67+0.29" 10.50+0.00° 10.50+0.00° 10.17+0.29°  6.80+0.00°  6.93+0.12° 129.779

"T1: Tarak made with Yetnal Makgeolli (Kooksoondang), T2: Tarak made with Gumjungsansung Makgeolli (Gumjungsansung
Tosan]u) T3: Tarak made with Slow City Makgeolli (Beasangmyunjuga), T4: Tarak made with Deoksan Rice Makgeolli (Sewangjujo).

YMean+SD.

Means with different letters (a-f) in a row are significantly different (P<0.05) by Duncan's multiple range test.
NM: not measured.

" p<0.001.
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Fig. 1. Changes of ethanol (mg/mL) in Tarak made with various
Makgeolli at 37°C for 24 h.
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Table 3. Isolated strains from Tarak made with various Makgeolli at 37°C for 24 h

Description

Colony / Total isolated

Yeast

Saccharomyces cerevisiae

3/3

T1"

Lactic acid bacteria

Lactobacillus brevis
Pediococcus acidilactici
Pediococcus pentosaceus

[\S}
~
N

Yeast

Saccharomyces cerevisiae

Lactobacillus fermentum
Pediococcus acidilactici
Lactobacillus crustorum
Leuconostoc mesenteroides
Enterococcus faecalis
Lactobacillus plantarum

T2

Lactic acid bacteria

Yeast

Saccharomyces cerevisiae

Lactobacillus curvatus
Pediococcus acidilactici
Pediococcus pentosaceus
Leuconostoc mesenteroides

T3

Lactic acid bacteria

Yeast

Saccharomyces cerevisiae

Lactobacillus fermentum
Pediococcus acidilactici
Lactobacillus plantarum
Pediococcus pentosaceus
Leuconostoc mesenteroides

T4

Lactic acid bacteria

[N U NN UC T LSV )] ISR O VS | ISR NN S RO S N
B e e T e e B

ENEENEENEEN BN AR N e N NN A SH RN EEN EEN BEN EEN EEN B EUVE BEN BN |

USamples are the same as Table 2.
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Table 4. Changes of organic acid in Tarak made with various
Makgeolli at 37°C for 24 h
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Table 5. Changes of free sugar in Tarak made with various
Makgeolli at 37°C for 24 h

Organic acid (mg/mL)

Fermentation — - — ;
time (h) CltFlC Laqtlc SuccAlmc Acgtlc

acid acid acid acid

0 1.42 0.25 0 0.22

4 1.63 0.33 0 0.25

1) 8 1.58 0.33 0 0.26
12 1.71 0.51 0 0.29

16 1.82 1.84 0.07 0.39

20 1.88 2.64 0.06 0.52

24 1.89 3.01 0.08 0.64

0 1.61 0.23 0 0.33

4 1.66 0.26 0 0.23

T2 8 1.66 0.28 0 0.21
12 1.66 0.32 0 0.25

16 1.75 0.53 0.07 0.38

20 1.43 1.03 0.09 0.70

24 0.66 1.91 0.15 1.23

0 1.66 0 0 0.19

4 1.66 0.03 0 0.27

T3 8 1.64 0.04 0 0.30
12 1.57 0.72 0 0.38

16 1.07 2.64 0 0.65

20 0.44 4 0.04 1.08

24 0.27 4.48 0.04 1.25

0 1.64 0.02 0 0.18

4 1.62 0.03 0 0.26

T4 8 1.64 0.03 0 0.24
12 1.63 0.07 0.07 0.26

16 1.57 0.21 0.09 0.32

20 1.13 0.39 0.09 0.64

24 0.80 0.44 0.09 0.80

YSamples are the same as Table 2.

uhehA fF714ke] A o] EEtRE e R AZE AT
Elgtol A AEE 8 G2 lactosel o T19] 9 &
A 023t Eltell A = lactose ©]9]l 4.95 mg/mL glucose
1.30 mg/mL galactose’} HEE At} o] & dtg 4] 7H7}
Al 9] lactose, glucose, fructose &2 T4 F7}slA] 9k
o] & glucose®} fructosed] & 7FAdte] Wi 204 7ho
= HAEHA &gt} T332 4% lactose o] 99l 7.58 mg/
gg] ]u]— o] n:s]_ 7(4;2]_ 7]—/&{5]_0;] H]—é‘_

=57 Ut HEH glucoses} fruc-
< 0g 99 FEgelA e AR Holn
Z Aty ARV deF<2 glucoses} fruc-

| HEdom Apgate] 16A13F o] Foll = HEH
Aoz Azten) Ao £ 9 FFol & e

ol (159 ATl d8E &

ol A 49 46~87.43 mg/mL¥] glucose”}t
™ o]2]d fructose, maltose, lactose 5] 7
Ha 3].0:11—4_ EE?;], _\;l_ Nﬁ%oﬂ/q /\]__Q_E ]jj,]— ul—@_
e &Jol vheFek 7hv 5.9} aspartame

mL glucose”’} %
20A - E A=

tose= 95

Fermentation Free sugar (mg/mL)
time (h) Lactose Glucose Fructose
0 40.93 4.95 1.30
4 45.84 5.40 1.40
1 8 45.45 448 1.19
12 44.97 2.89 0.92
16 4491 0.92 0.41
20 44.23 0 0
24 43.82 0 0
0 45.75 0 0
4 46.23 0 0
8 46.21 0 0
T2 12 46.06 0 0
16 46.16 0 0
20 45.59 0 0
24 44 .34 0 0
0 45.39 7.58 0
4 45.81 7.41 0
T 8 45.17 7.23 0
12 46.12 6.01 0
16 44.19 2.41 0
20 43.27 0 0
24 4542 0 0
0 40.19 0 0
4 38.75 0 0
8 41.89 0 0
4 12 43.28 0 0
16 44.97 0 0
20 44.10 0 0
24 41.30 0 0

1)Samples are the same as Table 2.

St} o] & F3ke] wa 244 7H7HA]

°l glucose®} fructose &
8 71-1:]3& O/HXJ o7 7];5:_‘
A7 =l om o] 2 sty
A gkt

5 log CFU/mL FFe
6 log CFU/mL A&x9] Hibito] EATE & 4 AATh
o] & T1¥ T3¢9 Efegte] 7Hg w2 Abte] % %}g EM%
o T1S W& 12474 9 47 log CFU/mL2] %
e AT Syt FAMES 71 71 2 AR ﬁL7—%<16)
of w=w wafel & X“H%  71%2 10° CFU/mL, &%
g 6= 10° CFU/mL oo 2 A ] 9lo] 4719 238
Aabet 4= 71ed As sFLafrt Axgs

A<
T A
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log CFU/mL

—e— T1 (Tarak made with Yetnal Makgeolli)

—a— T2 (Tarak made with Gumjungsansung Makgeolli)
—m T3 (Tarak made with SlowCity Makgeolli)

-0 T4 (Tarak made with SlowCity Makgeolli)

o = N W H OO N ® ©

0 4 8 12 16 20 24

Fermentataion times (h)
Fig.
ous

2. Changes of lactic acid bacteria in Tarak made with vari-
Makgeolli at 37°C for 24 h.

log CFU/mL

—x—T1 (Tarak made with Yetnal Makgeolli)

& T2 (Tarak made with Gumjungsansung Makgeolli)
—&— T3 (Tarak made with SlowCity Makgeolli)

—o— T4 (Tarak made with SlowCity Makgeolli)

= N W A~ O OO N o ©

o

0 4 8 12 16
Fermentataion times (h)

20 24

Fig. 3. Changes of yeast in Tarak made with various Makgeolli
at 37°C for 24 h.

g 0N aRgE T19 T39 3% 244 5.14, 5.40
log CFU/mL®] #t< YEb™ T2, T4 7}7} 6.16, 6. 47
log CFU/mL9] %< YetdAch(Fig. 3). T17 T3<] 7
= oE 2] 9 2RO Ut AAAN vl wE g1
o] o] dojuwA HF &R 4% 7 log CFU/mL #
AE YeERATE T2, T4 &R AE dF 124171744
Fol& HolX| eythr) o] & S7HE st TR &1
& Hat =4 dojds & F U aRE ¢=
£ &3t 59| ao] U = Ul
AALE AABIA = koo glegte] g
Ao

o7 ke ATH1T).

z o oy "

X
Sl
B
.
<)

=
M E}aow éi
183 rRN =
S. cerevisiae®E Y3l
ERE A Ax A
Ao Bfeh g A olghe
3715 TH(18).
B2 Table
1 3of] A

lactose® 9] AB|HA] k3 7)o AR 7 glu-
cose, fructosed ©]&3lo] €3 & HFE SIUSES ¢ "’F
At Elgtol A Eeld Qi HrkE wbdeo] we &

A G} T1o| M= Pediococcus acidilactici®t Lactobacil-
lus brevis, T2 A= Lactobacillus fermentum, T34
= Lactobacillus curvatus, T4\ X+ Lac. fermentum®]
T3 ZAikt o2 YElEt Kihal 5(14)9] A8 A5 A3
2w dabtd gl £33 v A Aakre] = n)
& A E lactic acid B ol §H-&9] A o] FrletE RS

=7 mhAl= kefir, koumiss 5-©] %l—O—tq A= 0159]
theksl 7|5 Ao wE A Eul= o 9 rH20).
o OF
3 AF WEAY B AxaT] dete] 459 Al
SAesh AR 55 AHEE e e Axstel i 54
& B on ol MRS AT A% et
] pHi= ¥r@ Al zbe] whel £ 2 0 2(/X0.001) s
)\

o] pH 5.56~6.495 WERHIL A== 9] 4 0 =(/X0.001)
Z 718 0.17~0.40%2] < JefUSch d=E FHo
e H7) A7kA $-24 0 2(/X0.001) Z7taeT. rs
T2 02 (/X0.001) At ol g2 gk AlRbol
ute} F7kslo] wa 24 A7k 0.51~0.71 mg/mLE YER
Aok HEAEZ = FE /F7]4E0] lactic acid® FEAIZE

o] we} WA Z7bte] W 24T A RE A Zol| A
AA F714F B L] 80% ol/d= AHA| ekl om o] 2 v
29| acetic acid, citric acid, succinic acid®= &% St}
g o vEe] AFE T8 FE9S lactose L 2%
glucose”7} YEFSTE. BRelo] iyt o= ra A 7ol what
<71l wta 24417k &= 9.87~10.41 log CFU/mLE
Elgtor g% & 699 ~7.73 log CFU/mL3At}. Elgholl A
o] =
st Pediococcus acidilactici, Lactobacillus fermentum,
Leuconostoc mesenteroides 52 th¥e Ak o] e}
ok etk gee aR el Zalkyto] wEstE R -2k
u o} 2= 9l9iu}.

Z\_,.——

&Rl Saccharomyces cerevisiae$t Tk

aAtel 2

o] =2 AT A M A ARG (11-1541000-001749~
TREIFER] 71 A (112113-03-2-HD020) 9]
=2 AATtoln x| o FAL=HYT)

3hA
&
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