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1) Probiotics

Probiotic “Pro”¢} “Biotics™e] A= 1g]~ol2 ‘AES 18 (for life)’
olgt omE Ay Jow FW #F dFde st w59 Al =
£S5 FE= AolglE= u A E(viable microorganisms that exhibit beneficial
effects on the health of the host by improving its intestinal microbial
balance)Z Aot = 22, MARAZIF  WHO(World Health
W A%l Eeo] He A

(probiotics are 'living microorganism which when administered in adequate

il

Oraganization) A& “ZF&E3 S HFH st

amount confer a health benefit on the host')” &= A 2]3}3l ).
Ao et Aol A dPgt AR SAEFT S Foko] AT Tmutole
Bl Lactobacillus <9 L.acidophilus, L.casei, L.gasseri, L.delbrueckii
L.bulgaricus,  L.helveticus, L.fermentum,  L.paracasei, L.plantarum,
L.reuteri, L.rhamnosus, L.salivarius ©|™ Lactococcus % 2. 2% Lc. lactis.
Enterococcus 4:2| E.faecium, E.faecalis Streptococcus 4:2| S.thermophilus
Bifidobacterium <9 B.bifidum, B.breve, B.longum, B.animalis spp. lactis
o]t}23),
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el e pHSE WEAA Aol Al =2 4 i 4ESY, 5 7
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Table 1. Characteristic of fermentation source ‘Makgeolli’

Samples
M1 M2 M3 M4 M5
pH 3.96 3.77 345 447 3.36
acidity (%) 0.78 0.82 0.67 0.58 1.09
alcohol (%) 7 6 8 6 8
log
7.55 7.56 7.21 8.19 8.63
(CFU/ml)
Yeast
6.45 7.31 7.09 6.91 9.68
log(CFU/ml)

M1) Yetnal Makgeolli(Kooksoondang)
M2) Draft Makgeolli(Kooksoondang)

M3) Gumjungsansung Makgeolli(Gumjungsansung Tosanju)
M4) SlowCity Makgeolli(Beasangmyunjuga)
M5) DeoksanRice Makgeolli(Sewangjujo)
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WE Al WE et 9ri 24 W97l Brix 0-32%9% BEA

(PR—1, ATAGO, JAPAN)E o]&s3slo] SAsIG Y. Gl B5 AlEE

2) Elete] wEEA B4

(1) etz ofere &=k

eiete] wrgo] wel AGE eSS S8 A HaA el e
EFFAIEE 1 ml FHs & 9942 Xg oA 1027 9ARE 9t 44
M 100 wE FHF F 3F SHFE 108 XS o @ 0.25 m
membrane filterE o] ¥ & HPLC(Ultimate3000, Dionex, USA) F2]9]
AlE2 AT o] W o]8® HPLCS #A#HL  Aminex 87H
column(300 X 7.8 mm)E AR&3sI om o] 5L 0.01 N H2SO4E ©] &3}
o 0.5 ml/minZ ZHBWUT A7 13 FIHFS 10 ul oo
detector= RI (Shodex RI-101, Japan), UV(210 nm)Z A}-&3lo] &3}
A Th.
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o A4 100 W2 AT F 3% 2RAE 10 AHL sl o 0.25 m
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o

membrane filterE o] 1}3t
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FE5 TA4sAT

16S rDNA®Q] primerv 27F 5' (AGA GTT TGA TCM TGG CTC AG) 3
2} 1492R 5' (TAC GGY TAC CTT GTT ACG ACT T) 3’¢] PCR®A
AHE- 5] AT

18S rDNA9] primer= ITS1 primer (5 — TCCGTAGGTGAACCTGCGG —
3), ITS5 (5 ~-GGAAGTAAAAGTCGTAACAAGG - 3), ITS4 primer (5 —
TCCTCCGCTTATTGATATGC - 3)o] PCREA]ell AR&-=] ATt

PCR ¥H&Z272 95 CollA 287F Hk-§-3lo] Taq polymeraseE &3}
A7l F 95 TollA 13, 55 T} 72 TolA 184 353 AA|star wpx]dt
72 ColM 10+ WH3-3te] PCRE F4 33l

2% DNA+= multiscreen filter plate (Millipore Corp. Bedford, MA,
USA)= AA|%¥ o] PRISM BigDye Terminator v3.1 Cycle sequencing Kit
5 ARske @vIdds EAsRIH DNAAES Hi-Di  formamide
(Applied Biosystems, Foster City, CA)E tjdte] 95 °C oA 5 &7+ nj
Gt Fol d= flolA 5E7 wFsiAth ©] & ABI Prism 3730XL DNA

analyzer (Applied Biosystems, Foster City, CA)E o]-&3}e] 213} t}.

4) Efgro] FALAAA R (SEM) 2
AzxE elge] P4 #o vAE #FS Qo] =S VFow An
H AHe gEE -70 C Deeprezer® Y72t & HAAX

(FDSA8508, ILSHIN, Korea)E ©]-&3sto] 48A17t&<t =47

N
_C:L
32
i
offt

2 Az%" g 3952 Sputter Coater(108 auto, Cressington, USA)S
o] &3slo] 240%7t platinum coatings ¥+ $°| Field—Emission Scanning

Electron Microscope(JSM—7522F, JEOL, KOREA)S o]&3dlo] &HF3
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o, 7z} & mE A5 F4S 9ste] SPSS program(ver. 18.0)S o] &

)
itk BALEA (ANOVA)S dAlste] Ao Fo4e AL

F %
4ol A& 4 = 2

9] zto]ldFS 93 Duncan's multiple range test
==
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AR E o gte] Az Elete] WEARI] WE pHE Fig. 1. 3 2

) wESL QWS G pH AASHE AL & & Qe T1e) 4% wE
1N o F AT pHAF gaWA RE 1647e] RS WE pH

4.649 S HERlo] 1o SAA N EEEte] Aol IPHMeE &

714 pH 6.21001A] 5.84% 7} FA3 HAZAE Kol

X uk o] 3 Qkulsl 7+ AE Holm g 24A17bo|E= pH 5.03 && T3¢9 H|:

& pHE Ve T59 ASdle 16 A< 9] pH7F A% %719 pHS}
<

H 28 55 UEhAARE 16418 AxF pH7F ZHadb 2art W8+
S & F UYL 24 AFFE HZF pHE 55601k oA Efeto] wa Tl
Q) HA pH7} Fastes A2 LaE FEdte dikto]l i gfd 3=
71-A 2 AW|5Fe] lactic acid®} o] £]e] F7|AFS AASIHEA pH7F FAaEE
Aoz AZFEHT28), AA dgAgtel] wE Elgte] {714F AAHS HW

_14_



pH7} 7H& w27 %

A
el see & g dth

3k T1, T49 lactic acid AAl®o] T2, T3, T5el

_15_



Fig. 1. Changes of pH in Tarak made with various Makgeolli at 37C
during 24 hr.

T1) Tarak made with Yetnal Makgeolli(Kooksoondang)

T2) Tarak made with Draft Makgeolli(Kooksoondang)

T3) Tarak made with Gumjungsansung Makgeolli(Gumjungsansung Tosanju)
T4) Tarak made with SlowCity Makgeolli(Beasangmyunjuga)

T5) Tarak made with DeoksanRice Makgeolli(Sewangjujo)
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Fig 2. Changes of titratable acidity in Tarak made with various Makgeolli
at 37C during 24 hr.

T1) Tarak made with Yetnal Makgeolli(Kooksoondang)

T2) Tarak made with Draft Makgeolli(Kooksoondang)

T3) Tarak made with Gumjungsansung Makgeolli(Gumjungsansung Tosanju)
T4) Tarak made with SlowCity Makgeolli(Beasangmyunjuga)

T5) Tarak made with DeoksanRice Makgeolli(Sewangjujo)
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Fig 3. Changes of viscosity in Tarak made with various Makgeolli at 37C
during 24 hr.

T1) Tarak made with Yetnal Makgeolli(Kooksoondang)

T2) Tarak made with Draft Makgeolli(Kooksoondang)

T3) Tarak made with Gumjungsansung Makgeolli(Gumjungsansung Tosanju)
T4) Tarak made with SlowCity Makgeolli(Beasangmyunjuga)

T5) Tarak made with DeoksanRice Makgeolli(Sewangjujo)
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Fig. 4. Changes of Brix(%) in Tarak made with various Makgeolli at 37C
during 24 hr.

T1) Tarak made with Yetnal Makgeolli(Kooksoondang)

T2) Tarak made with Draft Makgeolli(Kooksoondang)

T3) Tarak made with Gumjungsansung Makgeolli(Gumjungsansung Tosanju)
T4) Tarak made with SlowCity Makgeolli(Beasangmyunjuga)

T5) Tarak made with DeoksanRice Makgeolli(Sewangjujo)
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Fig. 5. Changes of ethanol(mg/ml) in Tarak made with various Makgeolli
at 37C during 24 hr.

T1) Tarak made with Yetnal Makgeolli(Kooksoondang)
T2) Tarak made with Draft Makgeolli(Kooksoondang)

T3) Tarak made with Gumjungsansung Makgeolli(Gumjungsansung Tosanju)
T4) Tarak made with SlowCity Makgeolli(Beasangmyunjuga)
T5) Tarak made with DeoksanRice Makgeolli(Sewangjujo)
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T1) Tarak made with Yetnal Makgeolli(Kooksoondang)
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Fig. 7. Changes of organic acids in T2 at 37C during 24 hr

T2) Tarak made with Draft Makgeolli(Kooksoondang)
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Fig. 8. Changes of organic acids in T3 at 37C during 24 hr

T3) Tarak made with Gumjungsansung Makgeolli(Gumjungsansung Tosanju)
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Fig. 10. Changes of organic acids in T5 at 37C during 24 hr

T5) Tarak made with DeoksanRice Makgeolli(Sewangjujo)
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Fig. 11. Changes of free sugar in T1 at 37C during 24 hr.

T1) Tarak made with Yetnal Makgeolli(Kooksoondang)
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Fig. 12. Changes of free sugar in T2 at 37C during 24 hr.

T2) Tarak made with Draft Makgeolli(Kooksoondang)
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Fig. 13. Changes of free sugar in T3 at 37C during 24 hr.

T3) Tarak made with Gumjungsansung Makgeolli(Gumjungsansung Tosanju)
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Fig. 14. Changes of free sugar in T4 at 37C during 24 hr.

T4) Tarak made with SlowCity Makgeolli(Beasangmyunjuga)
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Fig. 15. Changes of free sugar in T5 at 37C during 24 hr.

T5) Tarak made with DeoksanRice Makgeolli(Sewangjujo)
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Fig. 16. Changes of latic acid bacteria in Tarak made with various

Makgeolli at 37C during 24 hr.

T1) Tarak made made with Yetnal Makgeolli(Kooksoondang)

T2) Tarak made made with Draft Makgeolli(Kooksoondang)

T3) Tarak made with Gumjungsansung Makgeolli(Gumjungsansung Tosanju)
T4) Tarak made with SlowCity Makgeolli(Beasangmyunjuga)

T5) Tarak made with DeoksanRice Makgeolli(Sewangjujo)
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Fig. 17. Changes of yeast in Tarak made with various Makgeolli at 37C
during 24 hr.

T1) Tarak made with Yetnal Makgeolli(Kooksoondang)

T2) Tarak made with Draft Makgeolli(Kooksoondang)

T3) Tarak made with Gumjungsansung Makgeolli(Gumjungsansung Tosanju)
T4) Tarak made with SlowCity Makgeolli(Beasangmyunjuga)

T5) Tarak made with DeoksanRice Makgeolli(Sewangjujo)
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Table 2. Isolated strains and yeast from T1
Name Description Acession Pct(%)
Tl—-a Saccharomyces cerevisiae JN&37100.1 99
T1-b Saccharomyces cerevisiae JN&37100.1 99
Tl-c Saccharomyces cerevisiae JN&37100.1 99
T1-1 Lactobacillus brevis FJ476121.1 99
T1-2 Pediococcus acidilactici FJ844982.1 99
T1-3 Pediococcus acidilactici FJ844982.1 99
T1-4 Pediococcus pentosaceus AB598987.1 99
T1-5 Lactobacillus brevis FJ476121.1 100
T1-6 Pediococcus acidilactici AB598949.1 99
T1-7 Pediococcus acidilactici FJ844982.1 100

T1) Tarak made with Yetnal Makgeolli(Kooksoondang)

_44_



T20A  &8l¥l 55 Pediococcus acidilactici, Lactobacillus — sakel,
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Table 3. Isolated strains and yeast from T2
Name Description Acession Pct(%)
T2—a Saccharomyces cerevisiae BK006945.2 99
T2-b Saccharomyces cerevisiae JN942842.1 99
T2—c Saccharomyces cerevisiae JN837100.1 99
T2-1 Pediococcus acidilactici AJ305322.1 99
T2-2 Pediococcus acidilactici EF059987.1 99
T2-3 Pediococcus acidilactici FJ844982.1 99
T2—4 Lactobacillus sakei CR936503.1 99
T2-5 Pediococcus acidilactici AB598949.1 100
T2-6 Weissella viridescens AB680180.1 99

T2) Tarak made with Draft Makgeolli(Kooksoondang)
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T3 A E28l¥ 5+ Lactobacillus fermentum, Pediococcus acidilactici,
Lactobacillus  crustorum, Leuconostoc  mesenteroides, Enterococcus
faecalis, Lactobacillus plantarum ©|™ 1 A3} Table 4. ¢ #th ¥

o= & Lactobacillus fermentum, Lactobacillus plantarum, Enterococcus

olr

faecalisS probiotics® ©]n] L 7]5Ao] A=A HFo|t}

Enterococcus faecalist XArsE3 279 o == AMAste 19dA
o] ARt g oty ARFA Q] Enterococcus= a2 LA A
®=E ARESIAIRE Enterococcus faecaliss= Enterococcus faecium¥ T &
probiotics®] THEAQ] o ® W F46)o] Ao wEw AlAole] LA
w2l¥ Enterococcus faecalis 2B4—12 FF 4SS AW Foz HuFHG]
o Mol Ao w=W Enterococcus tfaecalisv= A A|Q] streptomycin
(95.6%), Kanamycin(84.5%), gentamycin(66.7%), cephaloxin(97.8%), amp
icillin/sulbactam(88.9), ticarcillin(66.7), amikacin(97.8%), sulfonamides
(97.8), ceftriaxone (75.6%), nalidixic acid(100.0%), cefoxitin(100.0%) oI
ek WAae Uetlo] A FAgo® Qg A Ag Amo A8 F 3
S A ol Hav) ATis),

Lactobacillus plantarumv 153 Az bdaqtolrt. 53] g o
oy Lactobacillus plantarum?} A5 712 8He| 2] 402 B YA v
A& (Pseudomonas spp., Staphylococcus aureus, Bacillus cereus, Listeria
monocytogenes)2] xS A= HavF AU 049 o] FH0)of wp=wH
53] E. colidll 2 S UHle Aoz I B2 TaaalFEed =
B = ARG H AL Sl
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Table 4. Isolated strains and yeast from T3
Name Description Acession Pct(%)
T3—-a Saccharomyces cerevisiae JNg837100.1 99
T3—b Saccharomyces cerevisiae JN837100.1 99
T3—-c Saccharomyces cerevisiae JN837100.1 99
T3-1 Lactobacillus fermentum EU825661.1 99
T3-2 Pediococcus acidilactici AB598949.1 99
T3-3 Lactobacillus fermentem CP002033.1 99
T3—4 Lactobacillus crustorum AB626073.1 99
T3-5 Leuconostoc mesenteroides AB601158.1 99
T3—-6 Enterococcus faecalis AB362602.1 99
T3-7 Lactobacillus plantarum AB601179.1 99

T3) Tarak made with Gumjungsansung Makgeolli(Gumjungsansung Tosanju)
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T4+ Lactobacillus  curvatus, Pediococcus acidilactici, Pediococcus
pentosaceus, Leuconostoc mesenteroides. 7} &d ¥ Qo™ 1 A3}+= Table 5.
o} A} & 5D Ao W= Pediococcus pentosaceus= WA, @55
WA, theksk A WA, biofilm A% 2 HYA Ao 2 oA 5ol

foldt Aoz nusgon of T Aol sy A% A, 9

o}

=

X

TC o

W+ mucosa associated lymphoid tissue HXF 5 83 f-kolxlE <

[e)
XS
A& Q= Helicobacter pyroli @9l 3t A5 XY= Ao = HiEogl

rl

o] ZAA|AQl EZEnlo]QE GAF O BA s JlsA]o] FEka ¢IT)s3),
wal Ao UEEE FEIeE Aoew IdHZ Leuconostoc mesen

ChFSE 7142 A shel ehete] gt Ay
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Table 5. Isolated strains and yeast from T4
Name Description Acession Pct(%)
T4—-a Saccharomyces cerevisiae JNg837100.1 99
T4—-b Saccharomyces cerevisiae JN837100.1 99
T4—c Saccharomyces cerevisiae JN837100.1 99
T4-1 Lactobacillus curvatus AB600197.1 99
T4-2 Pediococcus acidilactici AB598949.1 99
T4-3 Pediococcus pentosaceus AB598987.1 99
T4—-4 Lactobacillus curvatus AB600200.1 99
T4-5 Lactobacillus curvatus AB600200.1 100
T4-6 Leuconostoc mesenteroides AB601158.1 99

T4) Tarak made with SlowCity Makgeolli(Beasangmyunjuga)

_50_



T59 A4 Lactobacillus fermentum, Pediococcus acidilactici, Lactobacillus
plantarum, Pediococcus pentosaceus, Leuconostoc mesenteroides. 7} &7
HAew 1 A= Table 6. #F Zv. ¥ +F F  Lactobacillus
fermentum=> 9 S5Vl wEE Wb d, WHEFAES 7L o] ofdll= thek
3 FAAEGR YAS A= Aomw ALY ow  Lactobacillus
fermentum CET5716°] e 574 ¢stel S3Ale] dgnkgS FXIA

U= HixE JAus556), sk Afol Eest Lactobacillus fermentum

o
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Table 6. Isolated strains and yeast from T5
Name Description Acession Pct(%)
Tb—a Saccharomyces cerevisiae JN837100.1 99
Tb-b Saccharomyces cerevisiae JN837100.1 99
Tbh—c Saccharomyces cerevisiae JN837100.1 99
T5-1 Lactobacillus fermentum CP002033.1 99
T5-2 Lactobacillus fermentum CP002033.1 99
T5-3 Pediococcus acidilactici FJ844982.1 99
Th—4 Lactobacillus plantarum AB598986.1 99
Th-5 Pediococcus pentosaceus AB598987.1 99
T5-6 Lactobacillus fermentum CP002033.1 99
T5-7 Leuconostoc mesenteroides AB6001158.1 99

T5) Tarak made with DeoksanRice Makgeolli(Sewangjujo)
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5.0kv LEI

Photo 1. Scanning electron microscopic image of T1 (X5,000)

T1) made with Yetnal Makgeolli(Kooksoondang)
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5.0KV

Photo 2. Scanning electron microscopic image of T2 (<5,000)

T2) made with Draft Makgeolli(Kooksoondang)
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5.0kv  LEI

Photo 3. Scanning electron microscopic image of T3(X5,000)

T3) made with Gumjungsansung Makgeolli(Gumjungsansung Tosanju)
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5.0kVv LEI

Photo 4. Scanning electron microscopic image of T4 (<5,000)

T4) made with SlowCity Makgeolli(Beasangmyunjuga)

_57_



Photo 5. Scanning electron microscopic image of T4 (<5,000)

T5) made with DeoksanRice Makgeolli(Sewangjujo)
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citric aicd, succinic acid, &= FHZ°] At o= AL EFEE Q13 lactic
acide] A} o]kt Z 13k lactic acid ©]9le] f7]4ke] A wWE
Aolet Bzhgie

ael tEo] BeeA APE Fede T2 lactoseR oW T1 A gEolA
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-
=

24X ¥l = 9.87 ~ 10.02 log CFU/ml & Z7}89ith. R4 2E 0

ol

Nzrell 5.14 ~ 6.47 log CFU/mlol Al W& 24A13bel = 6.99 ~ 7.73 & %7}
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ABSTRACT

Fermentation and Microbial Characteristics of Tarak,

Traditional Fermented Milk

Jung, Jin Kyoung
Department of Food & Nutrition
Graduate School

Sungshin Women's University

This experiment was conducted to analyze the fermentation
characteristics of Tarak, a traditional fermented milk of Korea, by
actually producing it with milk and makgeolli, based on book named
Suwoon—Jabbang, the oldest Chinese manuscript for making Tarak. The
samples (T1, T2, T3, T4, T5) were collected from five types of
commercial Makgeolli, with the time interval of every four hours
(0,4,6,8,12,16,20,24). By observing any change of PH, titration acidity,
viscosity, sugar contents occurred to the samples, the research analyzed
their physiochemical properties. Additionally, the research analyzed the
fermentation product by measuring the level of organic acid and free

sugar present in the samples.



The research also analyzed any change occurred in the number of yeast
and lactic acid bacteria during the process of fermentation and the
characteristic of strain by conducting isolation and identification. The
result is as follows.

The PH scale of Tarak significantly decreased (p<0.01), and its acidity
significantly increased (p<0.01) T1 and T3 exhibited the highest level of
viscosity 8 hours after the fermentation, T4 after 8 hours, and T5 after
12 hours. The viscidity of those samples dropped as whey began to
separate. The sugar content of T1, T3, and T4 significantly dropped 4
hours after the fermentation, that of T2 and T5 after 20 hours, and
remained constant afterwards. The level of Ethanol increased as time
goes by, and the increase was the greatest in T1.

Lacid acid was the major organic acid produced in Tarak. It increasingly
grew In amounts as the time went by, and 24 hours after the
fermentation, the amounts of lactic acid took more than 80% of the total
organic acid production. Citric acid, succinic acid, and acetic acid were
also found. The research concluded this as the result of lactic acid
production caused by homo-—lactic acid fermentation and other organic
acid production caused by hetero—lactic acid fermentation.

The major free sugar produced in Tarak was lactose. Glucose and
fructose were found in T1, and glucose in T4. Glucose and fructose
decreased over time, and couldn't be found 20 hours after the
fermentation. Lactose did not show any significant change in its amount.

The number of lactic acid bacterium was 5.23 ~ 6.25 log CFU/ml at



zero hour, but it amounted to 9.87 ~ 10.02 log CFU/ml after 24 hours of
fermentation. The number of yeast was 5.14 ~ 6.47 log CFU/ml at zero
hour, and amounted to 6.99 ~ 7.73 after 24 hours of fermentation.

The strains of Tarak acquired thorugh separation identification by using
PDA, MRS were Pediococcus — acidilactici(33.33%),  Lactobacillus
fermentum(15.15%), Leuconostoc mesenteroides(9.09%), Pediococcus
pentosaceus(9.09%), Lactobacillus brevis(6.06%), Lactobacillus
plantarum(6.06% ), Weissella viridescens(6.06% ), Enterococcus
faecalis(3.03%), Lactobacillus curvatus (3.03%), Lactobacillus
crustorum(3.03%),  Lactobacillus — sakei(3.03%), and  Saccharomyces
cerevisiae was the major strain of yeast. After observing Tarak through
Scanning Electron Microscope, it was found out that yeast and lactic acid
bacterium exist together in Tarak.

The research, as suggested above, analyzed the fermentation
characteristic of Tarak, a traditional fermented milk of Korea, by actually
producing it. The research showed that 24 hours before the fermentation,
lactic acid, citric acid, succinic acid, and acetic acid were produced
through the workings of lactic acid bacterium and yeast from maggoli via
the substrates like lactose, galactose, fructose, and that alcohol was also
produced in some of the samples. Moreover, by conducting pure isolation
and identification to Tarak and therefore analyzing its characteristic, the
research identified homo lactic acid bacteria such as Saccharomyces
cerevisiae, Pediococcus acidilactici, Pediococcus pentosaceus and homo

lactic acid Dbacteria such as Lactobacillus fermentum, Leuconostoc



mesenteroides. As a result, the research could identify Korea traditional
fermented milk Tarak as an lactic acid bacteria beverage, fermented by S.

cerevisiase and variety lactic acid bacteria depending on added makgeolli.
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