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ANUo|M 22|58t Lactobacillus spp.2 =5l
QTEEQ| 0|35 £M

AEs* - 0|y - LIBIE - 0187 - AlB0|?
Ageheta et Fabets), Adisn ode e, Sobdeds Ak

- E8ARRE FH Lactobacillus casei 279+ L. pentosus 17& £, AT ¥ ol Mihte 272E Az
starter241 9] 0|8 7}5A & 13}, o]F FFE starterE 0|48l 9 PFEEE AFF AM 2 T2E uH
o] pHZtS 4.03-4.26, A= 1.049~1.217%, BEE 1,772~2,232 cps, 281 BFFE 1.4x10~1.6xX10° cfu/
migith. SFE2E 435 (LTEE 100m! 71%) 1.0N HCl® A4 1250m! 8 1406 m/ 2% HAZ
1.0N NaOH<+ 9.46 m/ 5 13.06 ml 2% Stk 3, R F2E AZA) #F H7F F 24417 28 7277 5<%
7dA1H 0.2 B-galactosidase FHEE ZAISH Ao} 48417kl H 1o 48AHE BHPow o]Fd= AN
E3F A ZAA 247 B BAH O R B-galactosidase ALY FAF AESS A% A3 pH 35904
2R Foll= 20~60% %= AAEA o] TAadtg o pH 2,59 pH 1.5904 24842 79 giich g3, 4t
oo AEEE pH 35904 2412 F A< Wy} Qigley pH 2,59 pH 159ME 247 1.9x10~1.8x 10,
1.0x10*~2.4 X 10° cfu/ml =011 t}.(1996'A 5¥ 62 B, 19961 102 30 )

M 2 17t A9l gitt.
et B A7 e HE wE AEQ AZE
FrAE 2 B EAES] starter 2 0] 45 S ¥ ol 2H A4S 288t 431a, 3% o] ikt g o
ket A7 sgEo] Fu Al g o Adehg L3l /S Y8R QTEE § o8 TEAE
BAT FA4Y 9P 4 FU2HEY A3}, So)} v &8 T AeA ARE 2ARE] 3 o)E dFE ol&
5ol A9 uhgo] = % JUYAh o8 Y adgdu o 3lo] R FEEE AZ3ly, AXF AF2ES 0]3EH &
Hatel A & 84 A 2RYe] 4 a9t e A 4 ofy A2 AENA S FEE A2T T2 B-galac-

Aoz d#A YPukh® E3] fAakdFo] Eu|3HE B-galac-
tosidase (B-D-galactoside galactohydrolase, EC.3.2.1.23)&
lactoseE glucose$} galactose@ H3f], BAslE T AYEA ME o g
AU F7H8F 53], wheyoll Al lactose®] $HE a1,
lactose intolerance$} 21 Fo| A lactoseZ Q3 B2 SAZ

tosidase B4 = &L 52 AEE 5& XA HEFALL

FoRe| 2o W MY

3} ofo| 2| A7]= Wik(sandiness), T8 1 W 71|
TE sdshs Wetez AyEHo] g =3 B-galac-
tosidase= A& AHEXHE FAH3E pectinde] =2
galactan©|t} arabinogalactanol] 2}-§3}e] arabinose$t
galactose® FE3lEEA 2R A3} A= Bur)
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MRS broth(Lactobacillus MRS broth; Difco)oll Ex] 2
AN S-AFANA AT FAS FE3 30°CAlA SR F
ot 43} A7l & BAFHTE 843t MRS agar vj=]
o] = HE3Q ) ol AL 37°Coll A 2447k wikd & A
A" AgE B3k CaCOst HF 5= 0.6%(W/V)H=
£ 719 MRS agar eiXo] 2 HEst 24A)3F el g3t
2 e F9o e 277 A7 1em o FAE o
T FAA AR dEsiih

Lo 2R, SE L EE

Mvbel #o] ek, A& g3 Asieh 43
58 Bergey's manual of systematic bacteriology,”® The
prokaryotes,” Microbiological method™ 5ol 7|&¥ "
off wet &AL vt BF, sASAT olE #F=
MRS broth(pH 6.5)° si3t & glycerols HEF&=7}

2= : Lactobacillus casei, Lactobacillus pentosus, B-galactosidase, yogurt
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V)Y 552 PJEI F 37CAA 2443 FRjujoFeted 8
T2ZEE Azt A" 272E9] pHE pH meter
(Orion model 420A)E ©]€3t592H, == Collins™9)
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2 3 szkic} 299 & pHR7HA, 1.0N NaOHZ
499 =& pHa7HA AAs] 2289 & (m) L2 FA)E
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g oA, 283 AlxH 27 2E9| pHE )
152 233 T A7t Ao GE B- galact051dase o Eﬂ
Arst #5 AEES SAFAL. olu), zE LML 272
E 2g°l 2ml®] 0.1M potassium phosphate buffer(pH 7.0)
g 718 & 233 259 228 (No 4523/350 Ultrasonics
Lid)ysted £4) g9k 7142 0.1M potassium phosphate
buffer (pH 7.0)°] o-nitrophenyl-B-D-galactopyranoside
(ONPG)E 5 mM¥ =5 =] 5 mi¥ v 4°Coll Bash
AHEEIATE EAe) 84 FuE 1A smidl 2EL
1 miE H7ksle 37°Col Al 1587 BH-2-A17] 3 jce-batholl A
FEAZ F 98- AAAZ)Z] Y8 25 mi2] 1.0M Na,
COs &AL 713t oh3 OD 420 nmol A 2] o-nitrophenol2
2] El:%].o:} i7(4;}0:11;]. o]rr_H blank:= 7]7013]—3_ 37°C°ﬂ/\1
1587t 8t £ 2.5 mi9] 1.0M NaCO: &N 3} g4
a2 Frkste] ALgE 48 E O (unit)*Ps
1g9 A|BA 1#7F ONPGE %¥ 1mole o-nitro-
phenolS 23k A& 1 unit2 3+$1 2™, o-nitrophenol®)
A AFHAE ol &3ttt IF AE&S Zhzhe] A

T2 AEs Axd aF2EQ At} pHYF 3.5,
2.5, 152 717} 249 Alx 27289 Ad+E MRS 1L
A WA E o] &3 FMPAY o 7 At HlwEch =
T AE A= 3 9HE 93t JeEhglch
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Fig. 1. Scanning electron micrograph showing cell morphology of
L. casei No.36 isolated from pickles.

BE ZHE ooldn AVlE
(Fig. 1.

T3 ol e BlEA ol 540l gl Gram &
AFOZ arginine, casein, gelatin hydrolysis 18|31 ca-
talase ¥FS-olX 402, indoled}t HSE XA Z&=
= gig 32l EAo] Bergey's manual®e] EF71E3 A<
A=3IA. L. caseiZ FHE L. casei No.10-> melibiose
<} xylose°ﬂ A @& 3= 9HA rhamnosed A& 2R EA] &
3}aL L. casei No.36< melezitose®} gluconateZ W& &}
2] Z3l= vk xyloseE & 3= AolA] Bergey's man-
uald} ztol & BTk oleldt E2 & FFE0] @ 7
AANNE L. casesd) 78 7PAA T AF & 4 =

S AAbE e T3 FY FolgteltEt: YEUEY] A
S350l Eo)4 ulEo| Bergey's manual®] 57 |72t
oFzke) Aol 7} &S glowet Ats HIUt A L. pen-
tosusZ. FA D L. pentosus No.63 E'_% v‘f‘%‘ﬂf-‘i’ zZd
X3 cH(Table 1, 2). W 2 #5 TR ¢
g YWS A¥s 93|y HiMe *il_ﬁx.‘i—'iﬁ’i peptido-
glycan =4}, DNA<] hybridization, lactic dehydrogenasefﬂ
A7) D% pattern, 7HeAd &= A Ariy & pattern =]

A 8HAk profile 5 ZAME Q87 vk & %E}.

0.4~0.7X0.9~5.7 umo| 2}

HZ= QF=Ee9| o|36ld EM

A EF7F 3% A7hE Al
FE starter2 AMESle] QFEEE A% & 0|37
EA 9 AFFE ZAEY ol #FEY Q7 E2E Az
58 AESG A% R FEE Q] pHE 4.03~4.26 Ako| A
o L. casei No.10°] pH 4.032.2 4t AA 5] 717 &4
AL, AHEE 1.049~1.261%(W/V)oldth HEE 1.772
~2.232 cpsE e o™ L. casei No.10¢] 2.232 cps=Z 7}
2 wgtth, ARAA BEld L. plantarum”(1,818~2,124
cps), 18 No.75= 2.124 cpsR o™ =) Ald 5% &
& (256~3,164 cps)™9} Bl wf HZFAA g ¢
o] #FZ AEF AF2E FA| HWF 52 FE BY
o Az 272E W9 A 1.4%x10~1.6X10° cfu/
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Table 1. Physico-chemical characteristics of Lactobacillus spp. iso-
lated from pickles

Jas

- o] &F - A]/\o]

Table 3. Physico-chemical characteristics of yogurt made by using
lactic acid bacteria for 24 hrs at 37°C

Strain No. of Lactobacillus

Factor examined

10 36 63

Shape
Size (um) 0.4~0.6 0.6~0.7x 0.6~0.7x
(width X length) 1.0~2.9 0.9~5.7 1.0~2.6
Gram-stain + + +
Spore formation - - -
Motility - - -
Anaerobic growth + + +
Hydrolysis of
arginine - - -
esculin + + +
casein - - -
starch - - -
gelatin - - -
Test of
catalase - - -
V-P - - -
Lipase - - -
Urease - - -
Oxidase - - -
Indole production - - -
H.S production - -
Litmus milk reaction
acidification + +
reduction + +
coagulation + +
Citrate utilization - - -
Growth in 4% NaCl + +
Growth at 15°C + +
Growth at 45°C + +

rod rod rod

+ + +

+ +

Symbols : +, showing positive growth; —, showing negative growth

Table 2. Acid production from carbohydrate sources by Lacto-
bacillus spp. isolated from pickles

Strain No. of Lactobacillus
Carbohydrates

—
(=]
[=7]
8]

Amygdalin
Arabinose
Cellobiose
Esculin
Fructose
Galactose
Gluconate
Glucose
Lactose
Maltose
Mannitol
Mannose
Melezitose
Melibiose
Raffinose
Rhamnose
Ribose
Salicin
Sorbitol
Sucrose
Trehalose
Xylose

I+ ++++ 1 ++++++|8

I e A R Tk A e T T T T T I
R T R T S S TR E TR S

A+t

Symbols : +, showing positive acid production; ~, showing negative
acid production

Strains used Original Titratable acidity Viscosity Viable cells

for yogurt pH as lactic acid (%)  (cps) (cfu/ml)
Nol¢® 4.03 1.049 2,232 1.6x10°
No36” 4.26 1.261 1,994 1.4x10°
No63° 4.16 1.217 1,772 1.5x10°

Mean values of triplications. *Lactobacillus casei "Lactobacillus pen-
tosus

Table 4. Buffer capacity’ of yogurt

Strains  Original Volume of 1.0N HCI Volume of 1.0N
used for pH to 2 unit below NaOH to 4 unit
yogurt original pH above original pH
No10* 4.03 "14.06 13.06
No36* 4.26 12.50 11.24
No63" 4.16 13.84 9.46

Wolume (ml) of 1.0N HCI or 1.0N NaOH required to alter the pH of
100 m! of yogurt and mean values of triplications. *Lactobacillus casei,
"Lactobacillus pentosus

miE Al 5 LEF FARIATH Table 3). metkAd &
TEES AAIEE 1.0~11%9W 7H 2 28 v
k= v 27)9]. =y =g xg—‘ﬂ-_/r: = 73;,].2_ }\]_J,]— 3% ub
afret v & 2, B A A" fAES &
E Azx o]& 7S A FUoh d9, 4552
1.0N HCI® 1.0N NaOH 2X#o| ZtZ} 14.06 ml, 13.06
m/Z pH7} 713 $& L. casei No.10°] 7V =4 vER:
a1, L. pentosus No.63°) 9.46 miZ 7F¢ & g& B
(Table 4). A1 FF LaFe A$E SFEE 50miE
HAsHE o 0.IN HCI 3.71%H 4.08 mi7}, - 0.1IN
NaOH¥ 3.19%-F 3 40mlt 229 AoR BuPdn} gl

2 AF5E 2 RS A8 B35t Foll =g
= g5 °] =31 olo me} fAkto] TR Y=
£-3], B-galactosidase &4 2] Lol & FAHAQ
FHe vy 2FEE HIy 5A9 AL
Z9) erAsl B $49 AA” JUda o] & F
o] 33& FTUAIZ A2 |gdrh
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B-galactosidase &

L. casei No.10, No.363} L. pentosus No.63& starter=
SRl FEF F 37°CANA 72A17F T v 7
A& o7 B-galactosidase G712 33 Aw}, A3lo] A=
ol mel Aol AF FUIsle] 48411l Ho &
AEE Byom 1 o|FoE AT 53, L pen-
tosus No.632 241)7re] Ao} R Fl-Sul] 4817 oA
28] o de] A3 F7t FHE BI 2 (Fig. 2), ol ¢
59 L. plantarum3 AV A=A slollA 9] B-
galactosidase AT AL 3 IFT5 starterZ 217t A F
3t B_:rLE Eof 1.0N HCI& 7}3t pH 3.5, 2.5, 1.5& %A

F 37°CAA 272 T FA181H 308 7HAeR Ba
é =& 439 HFig. 3). pH 3.5901A= vl 302 &

m\?ir
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Fig. 2. Activity of B-galactosidase ({1, L. case/ No.10; M—H, L.
casei No.36; A—A, L. pentosus No.63) in yogurt production after
inoculation.

L. casei No.102 ¢F 12%, L. casei No.362 65~70%4 =

gAlo] 7429 ¥ L, pentosus No.63 BA4S IZ §

At wleF 907 ¥ 3T BT oo g4 Aol #
Z = Ao} pH 2.5 4= wl<F 30 ¥ L. caser No.10- oF
24%2] 4 At BEE GO 119 T B4S dA
3} 7hAEhe) 2417 ol = EAd o] A giith. pH 25904
2417 Wk & fARFe]  B-galactosidase®] =7}
9.4%~30.2%A% vk BP9 Hla Py w vf$ e
Ho|th. g4, pH 1.5914 EAEAHE vl 308 52t i
A3 7A3ke] L. casei No.10°] & A= 47%, L.
casei No.36% L. pentosus No.63-S 15% H3-2] #4451}
elyon 247k Foll= L. casei No.100) 11%3 % &4 0]
FAER oY 1 ve) e B2 A gijlernz §
a2 BATE FAbt) BES(Fig 43 vugdle o vf$-
ok}, ol o]”e] Azloly {ALSIH o g A=A
22 dste] FAkTo] AP Hulgte fAakte] AlEd oy
Axzete] 2% wFol B-galactosidase] E4o] o= Hx
FAE Aolgte HuPohe= dX|5hR] ekt

aF yzs

fF2EYS fikt AEES AR {8l 3 75
g HEsl Axd a+=2ES pHYL 3.5, 2.5, 1.52 2+t
ZAHE AF QTEEES 247 59 37°CoAl A vl gEEA
AANH o2 2459 HFig 4). pH 3.504= 3 #5F &5
7} 2X12F B9t fAE] Apdglo) dAE 7S A5
21}, pH 2.500 4= vl Frlzro] 7B adte) wet A A3 Zha
3= RS B} L casei No.10, No.362 vl|oF %7
3027 fabd el Apdol A yepA ergten 1
oo FAT| At W% 247} A7 3.0%%
11.9%2] WEES JELWITE L. pentosus No.63-2 vl
2N 12kl A E 1.1X10° cells/mIol A 1.9 x10° cells/
mliZ 7439 51x107%9 AEES YeEhth o=
pH 252 ZAH A|RLTEZEZ 2A|7F vjd & Qg

2|8} Lactobacillus spp.2 AZ¥ Q7= E9] o3 shs A 15
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Fig. 3. Activity of P-galactosidase during incubation of yogurts under
various pH ((—CJ, pH 3.5, @—M, pH 25; A—A, pH 15} con-
ditions. A, L. casei No.10; B, L. casei No.36; C, L. pentosus No.63.

0] 3.6x10 %o|QthH= Bu®e v)ws) Buf E Ay o
F= 2o AESS Yl pH 1504 Ao Hf
o 2A1ZF Bot A3 A% ARE HHon, s 24

v & L. casei No.10, L. pentosus No.632| AE& 747}
1.5X10 %%, 2.0x10'% ~12]3L 9.1x10 5%% ‘et
ol o],” A® Fo} AdE {FAEIE oM, pH 1.594
Streptococcus thermophilusE 2417t F<¢F viFe Ax} A
Z80] 5.3x10 %A= B 179} Bj£3 3T
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Fig. 4. Number of viable cells during incubation of yogurts under vari-
ous pH (O—, pH 3.5; m—M, pH 2.5; A—A, pH 1.5} conditions.
A, L. casei No.10, B, L. casei No.36, C, L. pentosus No.63.
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Physico-chemical Characteristics of Yogurt by Lactobacillus spp. from Pickles
Jong-Hyun Kim*, Young-Hwan Rhee, Han-Ju Na, Yong-Kyu Lee' and Seung-Yee Shin® (Department of Agri-
cultural Chemistry; 'Department of Dairy Science, College of Agriculture, Chon-Nam National University,

Kwang-Ju 500-757, Korea; "Department of Food Science & Technology, Dong-A Junior College, Yong-Am 526-
870, Korea)

Abstract : Three strains of lactic acid bacteria were isolated from fish and shrimp pickles. Two strains were
identified as Lactobacillus casei, and one strain as L. pentosus, respectively. All three strains were used as
starters in producing yogurts. The physico-chemical characteristics of yogurts were examined. The original
pH, titratable acidity, visicosity and viable cell counts of the yogurts were 4.03~4.26, 1.049~1.217%, 1,772~
2,232 cps and 1.4 X 10°~1.6 X 10° cfu/ml, respectively. In evaluating buffer capacity, 12.50~14.06 m/ 1.0N HCl
was consumed to titrate 100 m/ of yogurt to pH value 2 units below the original pH value and 9.46~13.06 m/
of 1.0ON NaOH was consumed to pH value 4 units above the original pH value. The B-glactosidase activity
reached maximum at 48 hrs, and reduced gradually during fermantation. After 2 hr incubation of yogurts at
37°C under different pH conditions, B-glactosidase activities of three strains were reduced to 50% at pH 3.5,
but there were no remaining activities neither at pH 2.5 nor at pH 1.5. Under the same pH conditions the
number of viable cells decreased to 1.9X10°~1.8%x10° cfu/mi at pH 2.5 and 1.0x10~2.4x10° at pH 1.5,
respectively. However, no significant difference was found at pH 3.5.

Key words : Lactobacillus casei, Lactobacillus pentosus, B-galactosidase, yogurt
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