1 ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
1 Korean J. 'Food Preserv.

1 24(5), 707-713 (2019 !

| https://doi.org/10.11002/kjfp.2017.24.5.707

9 LEPIRMEHYLEUY

The Korean Society of Food Preservation

Fermentative characteristics of yogurt using lactic acid bacteria
isolated from Korean traditional fermented food

Na-Young Park, Shin-Ho Lee*
Department of Food Stience and Technology, Daegu Catholic University, Gyeongsan 38430, Korea

S 2= AS0M 22

ot
0

Abstract

The objective of this study was to select yogurt starter from Korean traditional fermented foods. The 2 strains
(KM24, KM32) among 50 strains of isolated lactic acid bacteria selected as starter based on milk clotting ability,
antimicrobial activity against various pathogens, tolerance in artificial gastric and bile juice and growth in 10 %
skimmed milk. The strains were identified as Lacobacillus plantarum (KM32) and Pediococcus pentosacesus (KM24)
by 16S rRNA gene sequencing. Viable cell number of yogurt fermented with mixed strains (KM24 and KM32)
was 9.66 log CFU/mL after fermentation for 48 h and maintained 10° CFU/mL during fermentation for 72 h at
37°C. The pH and titratable acidity of mixed cultured yogurt were 4.25% and 0.83% after fermentation for 48
h at 37C, respectively. The physico-chemical characteristics of mixed cultured yogurt after fermentation for 48
h were 38.45 ng/mL (polyphenol content), 48.57% (DPPH radical scavenging activity) and 465.40 cp (viscosity),
respectively. The mixed cultured yogurt maintained 10° CFU/mL of lactic acid bacteria during storage 10 days
at 4C. The viable cell number of yogurt prepared with mixed culture(KM32-+KM24) maintained higher and than
that of control (L. casei) during storage. These results indicated the potential use of selected strains (KM32+KM24)
isolated from kimchi as a yogurt starter with strong acid tolerance and probiotics properties.
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Table 1. Antimicrobial activity of isolated strains against various
pathogens

A" B D E F G H shpe  orgin
KM2 2+ ¢+ + -+ +  cocd kimchi
KM9 + + + + + - + +  coc kimchi
KMI12 - - -+ - - - - 1od kimchi
KM24 + 4+ 4+ 4+ 4+ -+ +  cocd kimchi
KM29 - - 4+ + + - - - 1od kimchi
KM32 oo+ o+ o+ o+ o+ o+ o+ rod kimchi
KM38 - - - - 4+ - - - cocci kimchi
KM43 S+ rod kimchi
KM4S - - - - - -+ - 1 mackuli
KM352 - - -+ - -+ 4 rod sikhae
KM57 - - - - - - - - cocci sikhae
KM63 -+ 4+ 4+ - -+ +  1od kimchi
KM69 . rod sikhae
KM72 -+ 4+ + -+ +  rod mulkimchi
KM75 S rod sikhae
KMS2 - - 4+ 4+ 4+ - + +  10d kimchi

1)A, Bacillus cereus, B, Listeria monocytogenes, C, Staphylococcus aureus, D, E. coll,
E, almonella Typhymurium, ¥, Vibrio vulnificus, G, Salmonella entertidis.

P+, positive; -, negative.

T3S B3 425 probioticsE A 9] Y4kt T
Lrel A Aroldol #a Aol A S Baete] HFE 54
F-21Q1 Fel mdsto]of el gatE W3 sHA Hrh19).
gaggol e 9T AFAAT QT FHEAAA
WAL k35319 © M (Table 2), KM32E ¥ 23 d] AL-&-3F
pHE 152 233 217 Y q|A] log reduction®] 1.145
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Table 2. Viable cell of selected lactic acid bacteria after treatment
in artificial gastric juice and bile acid at 37°C
(log No. CFUjmL)

Bile Tolerance

Acid tolerance
Beforer” After” Before After
KM2  822:009%Y 703:0.16° (119)) 7.66:005° 7.5320.13° (0.13)
KM9  839:0.12% 4070227 (432) 7.46:002% 7.71£.09 (:0.25)
KM24  845:0.12° 644:008" (201) 744:006* 7.93:0.03" (-0.49)
KM29  884:0.04° 681:0.04° (203) 7.62:0.06™ 7.66:0.12° (-0.04)
KM32  879:007 7.65:0.06' (1.14) 7.54:0.08™ 832:0.04' (0.78)
KM43  848+0.17° 721:0.11° (128) 7.50+0.12°* 5.86+0.07° (L64)
KM63  832+008" 6724007 (160) 7.47+0.05% 6.73+0.05° (0.74)
KM72  887:0.04° 7731004 (115) 740:0.10° 6.70:020" (0.71)
KM82  892:0.04° 7.14:006° (1.79) 7.68:006' 6.51:031" (1.17)

lactlc strains isolated from korean traditional fermented foods.

Survwal cell in artificial gastric juice (pH=1.5) for 3 h at 37°C.

Survival cell in artificial bile acid for 24 h at 37°C treated with artificial gastric
]u1ce for 3 h at 37C.

log reduction. Value are meansSD of triplicate determinations.

"Means within each column with no common superscripts are significantly different
(p<0.05).
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Strains
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(log reduction, -0.78)< UElo] A7 &S
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HE 095-120% 2 A A3 Rasic?} Kurmann(5) 52 23}
o} Hlwdl FAlT T FLERA| FolA e St
AnketAl 42HS Al SF2E ARE S8 vzt
29 o} Zed Aom FetE ek KM24(F-wt) w5RF
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AR EQ o, WAFSZ e A 1e]a S ER] el
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Table 3. Changes of viable cell, pH and titratable acidity in 10%
skim milk inoculated with isolated lactic strains during fermentation
for 4 days at 37T

Fermentation time (day)

0 1 2 3 4

‘ KM2 7.1840.13"2 9.030.04” 9.61+020™ 898+0.03° 8.60£0.07°
VIRl pp4 75750540 8745007 936:020° 9374023 9032003
g%/gﬁ) KM72 730007 7.44:006° 9.35£022° 88120.02° 8.61:0.03°

707£009" 9.19:0.12° 9.80:006" 8.99:002° 8.77:0.03"

KM2  650:0.02° 534:003° 496006 4.64:002° 4.72:0.04'
KM24  641£002° 503008 460005 4.12£0.02° 4.10:0.02°
KM72 649:001° 6.10£0.02' 546:005° 4.85:0.02° 4.63:003"
KM32 654003 539+001" 4.88+0.03° 4.64+0.04" 4.50+0.03

pH

KM2  021£001" 0.63:001° 0.73:001° 0.88:0.01° 091:0.03"
Titratable KM24 022001 0.79+001° 087001 1.04+002" 1.020.02°
ac(lu(/},l)ty KM72 022:001° 043:001° 0.70:0.01° 0.76:0.04" 0.80:001"

086001 0810.01"

KM32  023+001° 064+0.01° 0.77+0.01°

7Value are meanstSD of triplicate determinations.
»*Means within each column with no common superscripts are significantly different
(p<0.05).

us g Hok E9E PEsE,
el 2 FFE 16S rRNA G714 F A4S o] &-3}¢]
% @J}(Table 4), KM24+= gram positive, cocci, catalase

negative$] &1, Pediococcus pentosaceus=. 57 = T}

o

KM32+= gram positive, rod, catalase negative=. Lactobacillus
plantarum=. 574 ¥ )T}

Table 4. Identification of selected lactic acid bacteria by 16S tRNA
gene sequencing

Source Gram Shape Catalase

stiiing et Identification (Similarity, %)

Strains
KM24  Kimchi + cocci -
KM32 Kimchi + rod -

Pediococcus pentosaceus (99%)

Lactobacillus plantarum (100%)

ct

[}

I

U EgTEFo QF2E WESY
H A 4k Ado] gvtel @ F2E
Lactobacillus casei(th =), £2|F< P. pentosaseus
KM329} L plantarum KM24 52 ©E@E4g 27 2
jﬁﬂ-;@ }_(:5:6‘1— 3l z.;_)g—}oq QF=2E ,-q]z E_/ﬁ
H| w3l thTable 5). AT 2E A2 FollA] vl 24
A4 10° CFUmLO] o] %lem ok 7241 774%] U &
Fe ARSI £ HETolA wi<F 484172 wj <&
72N ZWR Z¥2} 9,66 log CFU/mL} 9.58 log CFU/mLS e}
ol dixz7ET dsaidit o] Aate AX| A £t

starter 2 AFEE &=

Table 5. Changes in vialbe cell, pH and titratable acidity of yogurt
fermented with single and mixed starter during fermentation for
72 h at 37C

Fermentation time (h)

Saples” 0 2% 48 )
KM32  7.10:007" 8942004 870:0.09° 859:0.03
Viable Cell ~ KM24  7.16+008" 9.19:0.09° 899:0.06 9.03:0.04°
&2%,22‘) KM32+KM24  7.240.17° 8.86:0.06° 9.66+0.09" 9.58+0.07"
Control  7.660.07 9.16+0.03" 9.09+0.06° 8.93+0.06°
KM32  655:003" 544001° 474:002° 4.50:001°
KM24  654+001° 4974001 4312001° 4.09+0.01°
Pe KM32+KM24  648:0.02° 5.04:001° 425:001° 4.04£0.01°
Control  639+0.01° 5.17:0.01" 3.77:001° 3.46:001°
KM32  020:001° 043:0.01° 0.68:0.01° 0.76:0.01°
Titratable ~ KM24 020001 0762001 0.85:0.01° 0.88+001°
ac(l%ty KM32+KM24  020:001°  0.71+0.01° 0.83+0.01° 0.99:0.01"
Control  022:001° 076£001° 099:0.01' 124£001°

1)Control, Lactobacillus. caser, KM32, Pediococcus, pentosaseus, KM24, Lactobacillus.
p/antafum KM32+KM23, P. pentosaceustL. plantarum
Value are meansSD of triplicate determinations.

"Means within e6ach column with no common superscripts are significantly different
(p<0.05).
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L plantarunre SHAEA frol Al 24A17F Bl F 108
CFU/mL ©]21TH= Jeong 5:(22)¢] A7} Xt} F& skt
w2l #FE BHoR ARE S vlad ikt s Bo

fdte SF2E A27t /e A o= Al pH
W3l v oF 48413 th2T4(3.77), KM24 @ = HE-9)
23 AF oA 742 4317 4.250]90 T} At=e] WSl
pH A3}l fA}slo] vl ok 484171 T KM32(0.68%), KM24
(0.85%), &3+ HFE70.83%), WHEZT(0.99%)°1}oH,
KM32 ©5 HJEFE A 9star 2k A7 33| vjed 72413t
% 0.88-124%°] W& UYepATh &3 FET+= tHE=T
o Bla] APA L ksl og Akt E Bkt o]
gt A7 AR AA At fAkES o] 83 ST 2E A%
S vk 24417 o] % pHE 430t A3H23)9 B4 H
2 Ax3} 9T2EC pH HIAE 401427, i=e
0.82-1.15%(24), mild S T2 E 9} acid S T2 ES] AF2e
W= 2H2} 0.85- 0.95%9} 0.951- 120%(5)3}b Az}t H
w3 & uf KM329} KM243 3= mildST2E A%

of Agsitta Ak, A A4 01 ehitate] gl ztol
48A1ZF o] o F Fo g AtsH Tt

X

—1

& Eolu=g

2k, DPPH 2l0& 4&7HE, viscosity H[@

eF2EC] gate B4t =] ¥l Table 69]4]
HE npe} o]l KM24 &5 HJE377 & 2T
(41.56 pg/mL)°] 7} =3ko™ DPPH #tHZ &~ATE
KM24 HET7F 7P B8 5254% 2 5 3 5?(48 57%)
o} ) Z27+48.22%)°l| Hlall F4tsl Edo] 7H SalsiTh

Table 6. Comparision of antioxidative activity and viscosity of
yogurt fermented single and mixed starter

Samples”
KM32 KM24  KM32+KM24  Control
Total polyphenol +0 02D N ) 30° g
(ug/ml) 331500977 41.56+0.05° 38.45+0.30° 38.86+0.07
DPPH radical . .
scavenging activity ~44.42%0.13°  52.54%0.15" 48.57+0.30" 48.22+0.11

(%)

2 465.40£2.30°

Viscosity (cp) ~ 135.20£149"  675.30£145 548.80+2.20°

Control Lactobacillus, caser, KM32, Pediococcus. pentosaseus, KM24, Lactobacillus,
p]antarum KM32+KM23, P. pentosaceus+L. plantarum
Value are meanstSD of triplicate determinations except viscosity (n=6).

"Means within each row with no common superscripts are significantly different
(p<0.05).

STFEE A ZE starter YC-3805 ©] &3 JHLEEA
DPPH 2}t Z &7 %5°] 24.5% At Hi1(24)} vl
o] &3} H2To] Sl EA e v A 53 Ao :ﬂr\:‘r
doh a72ES ArE ane] Vs d dFE nA|
F8 e9lo® KM24 HET-9 HX(675 cp)7t 7H

gkom, T HE3 5 465 cp= AA3GTE 272

T H

l=ll-F rlr

el g2 E Edtdo] * 13E dky) thily
7¥rEel g =, starter®] 2 slime A3/
o
A

FaEs| Aol tag

272Ee NEY
STPEEES 4TN 1093 A% F F A
o] Wgke Table 794 B whsk Uk £3 WET) 7
A A% A0 B A B fAREEE A
A7 1024 928 log CFU/mLO] AT}, pHE %
A A1 Bk A 2715k FAkS }912»}, KM32 H%7
= A3 Z71elel A% 27] pH 454904 A% 1097 517
2 271 ol A% 3 KMR2 5o vl Hels
o g wd Fadgel 71E Ao Andth

Table 7. Changes in pH, titratable acidity and lactic acid bacteria
of yogurt fermented with single and mixed starter during storage
for 10 days at 4TC

Storage period (day)

Samples”

0 5 10
KM32  859:003” 9.11:008°  8.49£0.03°
Lactic acid bacteria ~ KM24  857:007°  890:0.08°  8.33+003
(log No. CFUML)  gvpo+KM24  0.03+0.04°  936:0.04°  9.28+0.08°
Control 895+0.02° 876005  8.49+0.02"
KM32 4541007 476:003"  5.17:0.06'
KM24 410£002°  429:001°  428:0.03"
pH KM32+KM24  398:006°  4.16:002°  429:0.01°
Control  355+0.10° 342+0.03"  3.46+0.04°
KM32 075001 0812001 0542001
Titratable acidity KM24 0850.00°  0.96:0.04°  0.75:0.01°
(%) KM32+KM24  099+001°  1.07001°  0.86+0.04°
Control 1255001 1.35+001°  1.08+0.01°

Control, Lactobacillus. casei KM32, Pediococcus, pentosaseus, KM24, Lactobacillus.
p/antafum KM32+KM23, P. pentosaceus+L. plantarum
Value are meanstSD of triplicate determinations.

¥Means within cach column with no common superscripts are significantly different
(p<0.05).
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ol4fe] A}z v)2o] Mol Aol I3 P penasicens
(KM24)9} L plantarum(KM32)= HAHd 0] 733813l probiotics
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