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FAFALES FHHEF 471F RopIA 29 Bl AN # P&%%ﬂl%ﬂ% 17 3
5 AN 2 Q715 ol BHE $67F 204 U B2 AT o) SAT F22 el
BEo Y A2V 2 A ALY 8 Evﬁk$ﬂﬁ@£iwﬂ%ﬂﬁ%&ﬂ&%ﬂﬁ&%ﬂw
o F 4FAAZG LTIE AN FAO RN 4TS FIHAT FAF AHEE 294 U
5 A% 7| B2 B PULE ) §UUT el A7 T Y S5 FF RS Y F

A7} ATk A Qo) Aol whet fAF BE AE e JFRAQA M QAHART S A
SR 7} o] R0l R FEE S ka2 A9 AHo] LulAy] AzsTh AT E A7 54
o] o g Aol whe} At FH e AAsHE ARHA Y F2E AARZ M) fAkE Ao} Foiko
o thoket FEj o) AEOZA A EY AYE HE FL Yok 470l A7 £HE 3T 5 AT
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Table 1. Classification of lactic acid bacteria

Gram-Positive Cocci( Nonendospore formers):
Genus Lactococcus
Genus Leuconostoc
Genus Pediococcus

Regular, Nonsporing Gram-Positive Rods:
Genus Lacrobacillus

Irregular, Nonsporing Gram-Positive Rods:
Genus Bifidobacterium

Bergey's Manual”

Table 2. Classification of Lactic acid bacteria on the view of commercialization

A. Product manufacture B. Functionality
Lactococcus thermophilus Lactobacillus acidophilus
Lactococcus lactis Lactobacillus gasseri
Lactococcus cremoris Lactobacillus johnsonii
Lactobacillus plantarum Lactobacillus brevis
Lactobacillus bulgaricus Lactobacillus plantarum
Leuconostoc mesenteroides Lactobacillus casei
Lactobacillus helveticus Lactobacillus rhamnosus
Pediococcus cereviceae Lactobacillus reuteri
Pediococcus acidilactici Pediococcus acidilactici
Lactococcus diaceylactis Bifidobactrium bifidum
Bifidobacterum infantis
Bifidobacterum longum

fAtdS Gram positived] o F2 7+ 2 24 F 2 catalase negative©} ™ spore S A A3 814 o
= BAS 7IR A Qow F2 42 ABAISH T 470 9] 4 (Lactococcus, Leuconostoc, Pediococcus,
Lactobacillus) 2. 2 o) F01 R 01 Lactobacillus bifidus 2 F-2H QA R o] A EFH o] s}L}e] &8 o]
& Genus Bifidobacterium™ GRAS(genarally regarded as safe) 2 7H-8 FAHFOR <187 9o}
(Table 1). FATZ-> AHAste] AAH L2 A A2 TEHDY A7 Z AFL HEEd A48 35
B3 FAF 71548 & AET FFEE Uirti(Table 2).

I. saae] 4tedH o]8

AFE AE, AR A, A G A7} LR AESZ AMEHOA T glon o] £ AES
év‘%%OﬂH" fArRe] 7154 o] 42 AE 50| BEo|A T gtk AR TN E AT A
AF 7L 5 A4F 7L AL A Bl B8 472705 29 A5 oA So) 9
Qo0 Aokt ARRZAFNHE F U A7FRA, 28 ST, F3lF 2495 2%

o
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Table 3. Functions of Streptococci in milk and milk products

1. Concentrate and stabilize the curd by coagulating the protein and expelling moisture
2. Prevent or discourage growth of undesirable spoilage and pathogenic bacteria by reducing the pH
3. Contribute to the texture and to the fortification of flavor compounds

. 41
Sandine®"

Table 4. Functions of Leuconostoc in milk and milk products

1. Production of flavors compounds
2. Responsible for eye formation

Cogan ©

Table 5. Functions of Lactobacilli in milk and milk products

1. Production of lactic acid

2. Production of acetaldehyde

3. Proteolytic activity
surface-bound proteases
intracelluar peptidase

4. Lactose hydrolysis

Gilliland ¥

Table 6. Factors affecting optimum performance

1. Inhibitors in substrate
2. Strain compatibility/ interaction
3. Temperature
4. PH/ acidity
5. Nutrients/Growth media
6. Polysaccharide production
7. Bacteriophage
8. Handling of cuitures/ Storage
9. Variation
10. Overproduction of acetaldehyde

Gilliland ", Sandine “"

W 2o ERTA FHIEANEE AZHL

AE Bol M) TS TF G FUrHo] o FALEAES PE=HY FTA0E

A 9] FAMFALEE X R, @ FEE, sausage A & So|th AR EF 2 8 M= Lactocoeei, Leuconostoc,
o]
=2

Lactobacilliz} Zt7}2] 7]%5% 23] 5} 7 QltHTable 3, 4 and 5). 3 f-AFF 5] 2 L FEEAZ
oA TR AT AUET AZ 71 &9 YW E F 2 5ttHTable 6). HEA ol FHE 27 &
&’ Aot} ZH-& sanitizer == o] ® Lactococcus lactis straino] THE-0] ) &= nisingo] X2 U Q2 E

AZzEY NS WAL SE YoM BY FFE FROL LT W) FF 450 B Fo

—_—
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Table 7. Requirement of a good meat starter culture

1. Salt tolerance
2. Fast growing in 6% brine
3. Ability to grow well in the presence of 80 to 100 ppm nitrite
4. Optimum growth at 32.2 'C with range from 26.7 to 43°C
5. Homofermentative, producing only lactic acid from dextrose
6. Nonproteolytic
7. Nonlipolytic
8. Not produce off-flavors as by-products of fermentation
9. Not pathogenic
10. Inactivation at 57 to 60 C
o)

Bacus and Brown

U3 3A EE Y e fA 59 FF A F AT AFA RN A ook Alglolth L
lactis\} L. cremorisE2 T4 speciestt = A4 F 20| T2 08 BEFF AL 9] Folgd Ho g &
T xHolF 6]'“‘14‘} g Yetll & f4b5 AHAA 9 kit TRl A& FAEES 28-S T ok
g Zlojth R F2 fabd A wiA o AE st Ggi o] o] FFL ofH FFF AHEEH= U
ozt g2 737t 7P1LT’- A g Fall FHE AF QU T S vl £F ropy
AEE AdstaA & W& polysaccharide K34 #59] o] 8o %3‘3}“4 FAALE Asste
bacteriophage control o5 8.3+ Aol ch Akl Az whyat ALGuby A f-abd o] o)
FFE FBE plasmid FAS 2 5 A ELANENEE Totob F A 015} EFFF BEF
doju= 7 5 &4 H3tE HuE gol F& Ao FUF LEE o) F = F2F 29U F9
sttol £.& flavorsE THE] W7 el B o st dlacetyM— acetaldehyde A Wil 2B =X 7t 7
-?*9] E4& ol F o2 ZAFAA ok & Aojrt. 71F FFAAM ] 447 summer sausage s S Al

g o] A}L 5] = Pediococci strainE 7} Lactobacillio] th 0] A SAFEL SR AT E W) Y2
01 Z0Z AEAA aAE WAHA Eo)d gk Y= ueto 2 AL H A0 P. acidilactici, P. pento-
sauceus} P. cerevisiae F0| FE AHLHA T Q3 F HA L theke] SARNA I S8 7 A A DA o)
Atk o) o] &7 LA AHEHE FFEC] Aol ¥ 2 E2 Table 73 2o}

lm

0

u’.

Ak M =2} o] Fofl #gh T

FA 71 AFA FAFA A2 LFEEA AN A 3T Q37 Bol o] FAR2H &
g kel A4 2 2 phase resistant strain 7] % - strain 3AHQHS: £ 4= 9l vl Phage .95 =17 $43)
of 2| 7EA] wpeto] A 45 31 7(Table 8) X2 A Z o) 4 8] & F 42 bacteriophage ol ¢ 2 ¥E& 314
3}7] 9)3le] )% 'Defined-strain system' o) 2k WY o] 22L& A2 A R A 2 FAL HAFY
t}. o] WM 2 phage insensitive 3+ FF& phage 29 #o A Zohfio] Y Y-S of= o 2] 7] 9] single
straing-S 2.0} E 1 rotation ©. 2 AF&-3} = ¥y o] T} 1 F o)) Multiple-strain culture program-& -8 3}
oA phageol] th 3+ ¥4 & Bo) A AsHA HArt o] MNE 2 2~67) ¢ phage insensitive 3t FFE2 4
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Table 8. Phage control

1. Use of phage control media
2. starter rotation

3. Defined strain program

4, Direct to vat innoculation
5. Phage- monitoring system
6. Good plant sanitation

7. Phage resistant strain

40
Sanders"”

Table 9. Selected examples of Plasmid research on Phase resistant strains

Abortive phage infection - L. lactis subsp. diacetylactis KR2 38kb plasmid

Interference with adsorption - L. lactis subsp. cremoris SK 11 54kb plasmid

Restriction/modification - L. lactis subsp. lactis ME2 48kb plasmid
Htarlander "

£.3}5) phage7} A EH o] & el o} phage insensitive & mutantE thA] Fohfio] ThA] H L A7 &=
WO 2 ‘Defined-strain system'S T Al wbo]tFig. 1). =3 Phage resistant g strain
& 7028t7] $15k] genetic technique A < 7§ W] 9] 2.1 transduction } transfection 52| W3 o] #&
% Q1T phageol] #3F x]2]0] ool whe} phage resistant straind 7 Wal=d B T =k
Conjugal phage resistance plasmid7} &g 3" o] 2] &t plasmid off s ?4_—‘,17} Bol AU
(Table 9). Transconjugation ©} 1} transformation ¥'#-& ©}-& 8}od isogenic straing 34 814 rotation ©
Z AML 3 BAHE Hol T gl o] 9 7+o] Mesophilic cultureol] &3t FF7HEE B A2 AFY
91} olA & thermophilic cultureo)] o 8tod A= mutation 2} screen i of] 212317 9] 2 ¥ thermophilic
cultureol}) #al X+ plasmid £l chromozomedl] #st 4 7F 8 Ma | 7 Ut

£ 3} NicinE antimicrobial 3+ & 3}7} 9l Zo] 8 peptidesZ o 2 4 445} = overproductionel] 3t
AF7L Do) A H T 9low QFZENM B E ZFE 4 A+ xanthan o)1} polysaccharide A3 4
& 3t FFA R o) FOAA L Utk 3= B3 = flavors, texture, health benefitsol] 3 S4
<

J"‘ [
B e dFANFd e Zz“%} & % Q)= technique 7 Lol A o] FFH T QTHTable 10).

S o3l
AXT

Table 10. Utilization of Biotechnology

a) Overproduction of desired protein
Nisin, Plantaricin, lactasin F, Pediocin, Lysozyme
¢) Xanthan and polysaccharide biosynthesis
viscosifying agent
d) Pathway engineering
modified flavors, texture, health benefits, phage resistance

Harlander (21), Mainzer et al.(26)
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ol d KAL) 71&E o) L3l SFEE AEATT FAAAE Fole Wl 7HsstA HNU
© 1} gene replacement 2+%]-2 -8t Lactobacilius bulgaricus®l 4 B-galactosidase 4 A4 53]
A& B Zol WOl EE sh= AY X 7H5 34 HUAKFig. 2). o8l e AAFEE o] &3 75 7]
SR T QA Aol o] F0)F 4 S-§ RYo U 459 UF-EA A stetd o) &3trled =
7t etk B0 FA 7 oA B2 7] = s AT obF o] FH ¢ ol Fel itk HA AT T AW
gt TG o) £F 2E AN ER A F AN HolgL & F AT

AFAZ 714 9] dkAbo] 714 & 7k i DVI concept 7He A § T A A Z Y ¢ o] Fo| T}
B rh Direct Vat

o

= A
TR
AF10 A5G FF ALY V&L FA ARYYY AHG o2 3EE T £
Inoculant®} 7}d ¢} A8 0 2 bulk starter & A} &-31= tAl A 79 54 55 &
S FEE X ZAZ S 7hAS A ZTh I o] & FE/ oA &
QFEZE AR W FF H&Y dFAG el gl AelE A Fll flavorset BEAIZES] YA o] §1
<, texture FA), T3 synergisis A S s A} 4 ESFATh £ S0l o 3 A A o ok
e AF22A Y 7HA 7 Bl AT A B0 Zv %@ AZWHE T4 55 FAF A
e vt FENZ L YHLE SHAAT #5938 F ¥ Fice crystalso] B71& L]
IAEANEGOE FF9 HPAE F F1L vaccum 5_71‘_94 W & ultra -low L2 & AHE-3H 4L
NHE #F HASE 7HA 5 QA H9eH 22 d AFYE 2 A3t A AL FFEGS
teFstAl & 4 A HAT

olglg T4 Ax| fAtd= AHE3ld DVI t’""{’i ST QAFEEE UE W EEFFY AFE ot
g T ol 2 st FF LY YA AU Jon e iFS T A HUTE EEA
£ 9] viscosity, texture, syneresis, flavors intensity, tartness $-& Z2 8 FJom T I FE Hoj 2 Z2H
g A AFE A F A HA BE B g7 E AT E A9 o g
A At FEolu Bgo] Lo| g ok} 42 B o] AA S ol L2 st A 4
9 ol w AA He AMEL 7IE4 ™ol qltt

]
30
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olrr
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Tl 7154 A2 fAkd A7HY Kﬂi% A& ol FLULH F8 /Tl S B
F-7} o) ol ArKTable 11). F2+F& E e
Rl T ENELY F FE S
acidophilusg A3 o 3 —3—6H§?+7} UrE}%E FIFHAGY. A $AFOZ HE QFEES

Table 11. Main health benefits associated with lactic acid bacteria

a) Lactose digestion

b) Lowering blood cholesterol

¢) Antagonistic effects

d) Anticarcinogenic effect

¢) Enhancement of immune systems
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Table 12. Development on possible application of lactic acid bacteria

Fiber digestibility of sesame straw Ayala et al®
Immune response of layers Reddy et al®?
Production of menaquinones Morishita et al.®"
High omega 3 fatty acid and low cholesterol eggs Pheko et al.®”
Tumor preventing effect Fukui et al'?
Reduction of rotavirus infection Phuapradit e
Dysfunction responses-allergy Cross and Gill"”

A3 319 cholesteremiaE Zof o] AR T, Lacrobacillus acidophilus 2 THE W5 4 Q3 & 535}
o serum cholesterol §H2ko] Zo| 52 Al 2R YL Al2sle B sy oje AzE 2
3} cholesterol go] Zol= =718 F138l7) 93}t assimilation of cholesterolg] 7}4 o] Gilliland
S 3 ANHRAT. w7 80 Fol N A A EIE invirosh invivo AH L 3 25
Qom®® == Lactobacillus acidophilus& A}4-3 4@ S0\ A F AL viA| o) B8 2B &
o] Ry YE 182D mgl viel A1 LactobacillusSt bifidobacteria?) SHQtEA ol TS B3
o i) A 571 B0} Fal 2ol A& AL AA HFOZA Fol A YHEE 9 F 59
o= A7 R1EeH o)oh #HEP A7y gue] APH AN, 2ol = g2k AR A
Ao WA Fapo] oJd Ao] YEAE FYPste AFE APH T Q. Bifidobacterium longum
= Ao FAAE o FA7LI AAHEo] A3 Ao Ao F o Ao P S HolE
CD4+ A E9] 2712 el a7t 2R Qi ol2| 8 A2k A4z 71549 g 718g
Tee LA 7164 E Bhdhe 58 Fia AP $2 4 0] g Aolaty Eof A7kA B g
AR 71542 FAAJL AT Bol By s o B¢ =35 B2 5 U3 Genuss} speciesz}
< strainol] @} 58 o] @A A thES AA St oF 39 AHE 2 ALS A, GHEE T A
BE 13T s o] Mo Foky Bt

FAEY 7154 oYk T thekstA dFHAA L o AR HIIAZA Y o] & 7H5A
ARZ HEFLZA AENE 7He S AAS F 2 QlcHTable 12). AR F7HAI 24 = U 288
TS 7132 58 S Ao H o) B v E $AE FAANROE A 285 g
HYY gFog A A% FAE 222 AFHAXN Y gk £ Sojgk 32 Vitamin Kuh
omega 3 fatty acid, linoleic acid A4 ¢ A< 754 E ZAEIZE 3t 11 B¢ 42 A 299
tumor YA ) 5}e] Az gt AFE N2 AN HJA 2 At o] 9o allergyoll o) & &3,
rotavirus inhibition 5 M 2 & 7] 5A & Fohll= A1 FP A7 9}

-

ol
3

VI. M50l FitZ el cHALEH 0|3

FAEE 18 2E AFol 4F A7) A 4442 el en o) undissociated 7]

2H(lactic acid, propionic acid, actic acid)@} 2} th A2 ( bacteriocins, peroxides, aldehydes etc)dl] <] 3+
A BT & 5 Ak 4 2R HES §47 YES o) 8se) A7 AT Table 13) 2
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A AAHEA S Frtetd A A8 Fole "J?_" A5 oA 3L gl t}. Nisin, pediocin, propionicing-

bacteriocing #7138t A& 7)17+8 S0 32 ¥ bacteriocin AF&-& 7+ Lol uhebA] AL

At A7t A OE Ashed Aol Fa2 JAﬂm44°°ﬂ£ﬂﬂﬁi%ﬂﬂw%ﬂ%

Ag A Stk ol g A BEA T LW A& SR GRASY S ZHE fAA TS i ER S A

AHQ WY Z AXAII o] O E A Fl BEA ] 715E HEHES MLFoE Y22 4
Table 13. Preservation of Food by Lactic acid fermentation

N
I
3{4:
Tj

h

Food Groups Lactic acid bacteria

Dairy Lactococci, Lactobacilli
Pediococci, Propionibacteria
Leuconostocs, Bifidobacteria

Meats Pediococci, Lactobacilli
Breads Lactobacilli, Lactococci
Vegetables Pediococei, Lactobacilli

F HEAY 4UL T Yok

V. 74tz 0|89

0z

-

E AEY F YRZ ALHGE FAFL oA I HFE wipo] 7154 BF) 2L 2o
AN

A7/t UGS T Yok HECTM Y SAF FAS SEHD RO FATE 42 7]
S4o] Bol WAl wet A7l e AUZOE AL P90l WelAZ Qo fa4Ee AsHE
ZH02 AL AE AR WA, AFREINE E= AR ) HEE Z7h501A T gloh

270 2 A 9] §-4HF - Proteinase negative strain 71 %2, Post acidification©] control ¥ 3= §-At7 9] 7}
& 7150 BRE A A, flavors o} texture 3o] 7Hed FF MEE ME S #5702l
HAHE Folob & Aojth. 715 A AR EA Y A N o}y 7h7) R R A &2 A2 & Fofoll A
4 715 48E A% 2E e FARUT AUt AE 22 A9 E4& FASE ABA G0
F8 I+ ASEHolof & otk 53] £ AF22ZA Y o]Skr) Hole] mef coating,
encapsulation 5 A} 2-& 71&0] A &Ho] Fate= /1540l F KA Wetol e A77F ook &
gt 2ok A Q3 A= EA Y ol 87 A B A F AAEU T Al S AT Hol o & A
ojtt.
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