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1. Carbohydrate fermentation broth
Phenol-red broth base
Glucose
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2. Gelatin agar
NA
Gelatin
Yeast Extract
Polysobate 80
Ammonium Citrate
Sodium Acetate
Magnesium Sulfate
Manganese Sulfate
Dipotassium Phosphate

Distilled water

23 N3
10 N3
50 N3
1.0 niu
20 N3N
50 3y
0.1 N3
005 n5u
20 A3y

1,000.0 Hadans
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3. MacConkey agar (MCA)

Peptone 17.0 5w
Proteose peptone 3.0 n5u
Lactose 100 A3y
Bile salt NO, 1.5 niy
Neutral red 1.5 bty
Crystal violet 0.001 N3
Agar 13.5 bty
Distilled water 1,000.0 aaans
pH 7.1
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4. MRS (de Man Rogosa and Shape) agar

Proteose Peptone 10.0 NI
Beef Extract 100 A3y
Yeast Extract 5.0 N3
Dextrose 200  NIU
Polysobate 80 1.0 N3N
Ammonium Citrate 2.0 N3
Sodium Acetate 5.0 N3
Magnesium Sulfate 0.1 n3U
Manganese Sulfate 0.05 N3
Dipotassium Phosphate 2.0 n3U
Agar 150  n3u
Distilled water 1,000.0 aaans

pH 6.5
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5. MRS (de Man Rogosa and Shape) broth
Proteose Peptone
Beef Extract
Yeast Extract
Dextrose
Polysobate 80
Ammonium Citrate
Sodium Acetate
Magnesium Sulfate
Manganese Sulfate
Dipotassium Phosphate
Distilled water

pH 6.5

100  n3u
100 AW
50 N3
200 AV
1.0 Ay
20 A3y
50 03y
0.1 bty
0.05 N3y
20 Ay

1,000.0 Hadans
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6. Mannitol salt agar
Pancreatic Digest of Casein
Peptic Digest of Animal Tissue
Beef Extract
Sodium chloride
D-mannitol
Phenol Red
Agar

Distilled water

50  nSw
50  nSw
1.0 N3N
75.0 N3
100  n3u
0.025 NIU
15 N3N

1,000.0 Jaaans
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pH 7.4
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7. Mannitol Egg-yolk Polymyxin agar (MYP)

Base

Beef extract 1.0 N3
Mannitol 100 n3u
Phenol red 0.025 N3
Peptone 10.0 N3N
NaCl 100 N3y
Distilled water 900.0 NadanI
pH7.2

A Y ' 4
azanga AN IMuadeinay uazih lude Iweeun awaunavazanainiu
@ 1w ) & ] 4 { @ Jd z:y I
Y5u pH Wdy 7.2 ud i ldflaaiien 121°C anudu 15 Yeuaaeaseild Wunanis
Y
a <3 a . .
Wi Mane Bduasdseuna 50°C ud@n polymyxin B solution 2.5 4@, 1ag 50% egg-yolk

12.5 4@, ADDINIT 225 Ua.

8. Oxford agar

Peptone 23.0 NIVY
Starch 1.0 N3
Sodium chloride 5.0 N3
Esculin 1.0 N3
Ammonium iron (111) citrate 0.5 N5
Lithium chloride 150  niy
Columbia agar 13.0 N3N

Distilled water 500.0 Nadans
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9. Skim milk agar

NA 23 RN
Skim milk 10 niy
Yeast Extract 5.0 N3
Polysobate 80 1.0 n3U
Ammonium Citrate 2.0 N3
Sodium Acetate 5.0 N3
Magnesium Sulfate 0.1 nTU
Manganese Sulfate 0.05 N3
Dipotassium Phosphate 2.0 bty
Distilled water 1,000.0 aaans
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o 1w ) & ] g { @ Jd z:y I
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< a . . { o L 1 § A o
i Nelviiduasyszana 50°C uduau skim milk N1 1Uieainden 110°C aAnvdu 15

2 2 g ~
Jouanon1519172 111HIa110 W

10. Starch agar

NA 23 NN
Corn starch 10 N3
Yeast Extract 5.0 N3
Ammonium Citrate 2.0 N3
Sodium Acetate 5.0 N3
Magnesium Sulfate 0.1 nTU
Manganese Sulfate 0.05 N3
Dipotassium Phosphate 2.0 bty

Distilled water 1,000.0 Hadans
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11. Tributyrin agar

NA 23.0 N3Y
Tributyrin 100 N3N
Yeast Extract 5.0 N3
Polysobate 80 1.0 5w
Ammonium Citrate 2.0 bty
Sodium Acetate 5.0 N3
Magnesium Sulfate 0.1 N3
Manganese Sulfate 0.05 N3
Dipotassium Phosphate 2.0 bty
Distilled water 1,000.0 Naaang
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12. Tryptic soy agar (TSA)

Pancreatic Digest of Casein 150 NN
Enzymatic Digest of Soybean Meal 5.0 bty
Sodium Chloride 5.0 N3
Agar 150 05w
Distilled water 1,000.0 Haaang
pH 7.3
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13. Tryptic soy broth (TSB)

Pancreatic Digest of Casein 150 NN
Enzymatic Digest of Soybean Meal 5.0 bty
Sodium Chloride 5.0 N3
Distilled water 1,000.0 Naaang
pH 7.3

A Y ' 4
azanga AN uadeinay uazih lude Iweeus awaunavazanainiu
@ 1w ) & ] g { @ Jd z:y I
Y5u pH Tdy 7.3 ud i ldflaaiien 121°C anudu 15 Yeudaeaseild Wunais

=
HUIN



104

MANUIN U

1. ihennageunzauad (3oaaz 3 H,0)
35% H,0, 8.6  WAAAAT
Distilled water 1,000.0 Haaans

\ o YY o & o Yy 1y
aga']f.lﬁ'luwlﬁucﬂﬂﬁuﬂalﬁmnﬂulﬂﬂuhﬁluell?ﬂﬁ“]f'llla"lll%ﬂlﬂu

dld' Y S U
2. Ml lumsdenansy

1. Crystal violet

- 91592810 A : 2810 crystal violet 2.0 N5U 11 95% ethyl alcohol USH1AS 20 adans

Y v
- 81522879 B : 8¥a18 ammonium oxalate 0.8 P54 JWi1nau1lTuas 80 adans
Y ¥ o 2y ' s

NTUT1TASAY A LAY B LU1IN8NU ‘VN"I,'J 24 ¥U. ﬂi@QNTHﬂ§$ﬂ1Bﬂ§ﬂQllmﬂu
crystal violet staining reagent

2. 95% ethyl alcohol

3. Gram iodine (mordant)

= [ o Yy 9 o Y 1 a g’ M
‘Uﬂhlﬂjf]ﬂu 1.0 NTY LA potassium iodine 2.0 NTN (VIAIYNULAIADY] LANUINAY
) = a g’ M a A Aaa < Y =S

’m”lﬂNﬁmuﬂizmulaiaﬂuazma mumﬂauﬂimm 300 Waaang Lﬂ’UUl'JGIfL!GU'Jﬂﬁ‘]ﬂ

4. Safranin (conunterstain)

A2a19 safranin O 2.5% (w/v) 1U 95% ethylalcohol 1511015 10 Hadans @uNaY

151195 100 Haaaas

3. msazaelolonu

Todine 1.0 N3
Potassium iodine 20.0 N5
Distilled water 100.0 Hadans

Y oy = =2 a 3' A A
Gl“]quagﬁWElll@Iﬂﬂu QY potassium iodine %uwmmmuummaﬂaﬂﬂ
p
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4. Bromocresal purple AMNTNTY 1%
Bromocresal purple 1.0 5w
Distilled water 100.0 Haaang
Y 2’ ~ 3 Y 9y Aa A ]
02018 bromocresal purple AU UNIUANUDULAIADY) AN 95% alcohol INDBIY

Y
A2a18 bromocresal purple 11NN 1% ATY 100 Taddns

5. Sodium azide

Sodium azide 1.0 54
Distilled water 10.0 yaaans
Y v '
. . o o o 1 ) <3
A¥ANY sodium azide linauIUnITENIazatevrua laluviradw udnilhulu

Y
AU
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1. s lumsmnesiunie

1.1 61302218 Ferric alum 83512
0¥019 Ammonium ferric sulfate [FeNH4(SO4)2] 400 N3 Glmfm’gu 1 893 ¥ig@ 2 N Nitric acid
(HNO,) 91174 2-3 11&9

1.2 e15aza1o Silver nitrate (AgNO,) 1911 0.1 N

a IS

{ < o < §
o1 AgNO, figaitigil 100 ossnisarBed uv 1-2 2 Tue WeenuunuluTogannuiu
2 < { a @ @ @ 1 o a
(Dessicator) N4 13 1AiBuNgunginies 41 AgNO, wiin 16.9870 nSu ldasluvaalSulsinas
a 3’ o a a < )
(Volumetric flask) Y110 1 aa3 azaelushinausulsinasasy 1 das iy 13 luviadas il
HeUNIATFIUAY NH,SCN Homanududunasgiuued AgNo,
1.3 1992018 Ammonium thiocyanate (NH,SCN) 4101331U
3 Y
%4 NH,SCN 7.61 n3u ldaaluwial5uil5uas (Volumetric flask) yu1a 1 ans azaigluii
o a = < Yy 4 a A Y A o aaa Y ~
nauauasulsmes 1mseuaswdanulunadruiedeosiunasivzilgnseiuaisy
= 4
e
1.1.4 @1502a18 Potassium chloride (KCI1) 0.1 N
v Y v Y v
3 KC17.456 n3u azateluinauuazlsudSuas1nla 1 aas daesiinau
1.1.5 1392218 Potassium dichromate (K,CrO,) g 5%
v Y v Y 1
1 K,Cr0, 5 n§u azateluthinau Usudsuasdrninauli 14 100 daaaas Tuvaailsy

151195 (Volumetric flask) Y19 100 Haans

0 s I A
qmmmmmmaﬁwumﬂaa

WosiFuANaD (%NaCl)= 0.00585 X (30-Vag) X 100

151195020819 (Waans)

Vag = 15195993 0.1 N NH,SCN 1 151ums lamsa
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2. MSHIM Degree of Hydrolysis

NSATUIN

D = d/d_

D = degree of hydrolysis

d, = diameter of zone

d., = diameter of microorganism
I = diameter of zone

) = diameter of microorganism
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Tablel Differential Characteristic of Lactic Acid Bacteria”

Characteristic Rods Cocci
Carnob. Lactob. Aeroc. Enteroc. Lactoc. Leucon. Pedioc. Streptoc. Tetragenoc.
Vagoc.
Tetrad formation - - + - - - + - +
CO, from glucose’ - + - - - + - - -
Growth at 10°C + + + + + + + ; +
Growth at 45°C - + - + - - + + ]
Growth in 6.5%NaCl ND' + + + - + + - +
Growth in 18%NaCl - - - - - - - - +
Growth at pH 4.4 ND + - + + + + - -
Growth at pH 9.6 - - + + - - - - +
Lactic acid’ L D,L,.DL L L L D L,DL’ L L

Carnob.; Carnobacterium, Lactob.; Lactobacillus, Aeroc.; Aerococcus, Enteroc.; Enterococcus, Lactoc.; Lactococcus, Vagoc.; Vagococcus, Leucon.;
Leuconostoc, Pedioc.; Pediococcus, Streptoc.; Streptococcus, Tetragenoc.; Tetragenococcus

a o e . . . .

+; positive, - ; negative, +. response varies between species, ND ; not determined.

*Test for homo- or heterofermentation of glucose; negative and positive denotes homofermentative and heterofermentative, respectively.

801



‘Configuration of lactic acid produced from glucose.
‘No growth in 8% NaCl has been reported.
‘Production of D-, L-, DL-lactic acid varies between species.

N Axelsson, 1993
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