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1. 81113 de Man Rogosa Sharpe (MRS)

1.1 MRS Basal Medium

Peptone 10,0 ¢
Beef extract 8.0 g
Yeast extract 4.0 [3
Tween 80 1.0 ml
K,HPO, 20 ¢
MnSO,.H,0 004 ¢
Ammonium citrate, dibasic 20 g
Sodium acetate | 50 g
MgS0,.7H,0 1.0 ¢
thndu 10 1
12 21115199 MRS agar
Basal medium 1.0 1
Glucose 200 g
Agar 200 ¢

d§u pH dhu 7.0
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L3 91¥191%a MRS broth
Basal medium 1.0 1
Glucose 200 ¢
U5y pH W 7.0
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1.4 91115 MRS agar slant

Basal medium 1.0 1
Glucose 200 g
Agar 200 ¢
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1.5 1%15 MRS agar 131 2% soluble starch (w/v)

Basal medium 1.0 l
Soluble strach 2000 g
Agar 200 g

USu pa du 7.0
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MIAY bromocresol green Lﬂuﬁuﬁm&ﬁﬂﬂ% bromocresol green 25 mg #® basal

medium 11
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2. D113 homofermentative-heterofermentative differential (HHD) (ﬁ'ﬂuﬂmmn

McDonald, 1987)

Fructose 25 g
KH, PO, 25 g
Phytone peptone 1.5 g
Casamino acids 3.0 i3
Yeast extract 1.0 g
Tween 80 1.0 g
Bromocresol green 200 mi
Agar 200 g

vhindu 10 1

¥y pd W 7.0
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3. ;s lunsrinnsaLEnsn

3.1 MRS (Merk) U5y pH flu 7.0

3.2 JP2 (AAuladoin Giraud ef oL, 1991)

Peptone 2.5 g
Soytone 50 g
Casein peptone 2.5 g
Beef extract 2.5 g
Yeast extract 5.0 g
K,HPO,.3H,0 02 g
Soluble starch 3.0 g
NaCl ' 30 g
(NH,),SO, 20 g
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MgS0,.7H,0 0.1 g
Tween 0.4 ml
¥y pH dhu 6.75

3
azmwdurTuanNavesemsusazasiialfidiiu widdwaglsmjvung 125 ml
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3.3 Glucose Yeast extract Peptone (GY'P)

Yeast extract 100 g
Glucose 100 ¢
Peptone 100 g
Salt solution 5.0 ml
ndu 101
Stock salt solution
MgS0,.7TH,0 40 g
FeSO, 0.2 g
NacCl 02 g
thndu 10 1

U¥u pH W 6.8

3.4 Zhang, 1991

FeSO, 003 g
Sodium acetate 1.0 g
MgSO,.7H,0 123 g
MnS0,.H,0 0034 g
K,HPO,.3H,0 065 g
KH,PO, 0.5 g
Yeast extract 300 g
Glucose 200 g
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1WInau 10 1

U5y pH u 5.5

4. M17 agar (Oxoid Unipath)

Disodium J-glycerophosphate 190 ¢
Agar 116 g
Beef extract . 50 g
Papaic digest of soybean meal 50 g
Yeast extract 2.5 g
Ascorbic acid 0.5 g
MgSO,.7H,0 025 g
Lactose solution 500 g
thndu 10 1

150 pH Wy 69402

NSRS By Lactose solution
& S o £ . 44 a o o
%9 lactose 10 g azanstuihnau 100 ml m"lﬂmmx%awqmmn 121°C auau 15
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avaduNmimua TSy (oMU lactose solution) ST 1asIWIE 950 mi
ﬁ1'lﬂ$1'nﬁauﬁaﬂ‘u§aﬁqmngﬁ 121°C Anwdu 15 euddeasieits Sunm 15 Wit dae
wiefisdnle shiMEunsigamgd 45-50°C @y 50 mives laciose solution Ing aseptic

technique

5. 81115 Modified MRS

Peptone 100 g
Yeast extract 4.0 g

Tween 80 1.0 ml
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Soluble starch 200 g
v v
Hnau 10 1

U5y pH 1l 7.0

6. Skim milk

Skim milk 100 g
E [}
11nAY 1000 ml
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7. Litmus milk (Difco)

Litmus milk 100.0 g

£ 3
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8. 20% glycerol

Tryptone broth 2% 8060 ml
Glycerol 200 ml
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9. Carbohydrate Media for fermentation test

Sugar as desired 7.0
Beef extract 1.0

NaCl 5.0

g
g
Peptone 100 g
g
Phenol red 0018 g
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10. Hugh & Leifson O-F medium

Peptone 20 g
NaCl 5.0 g
K,HPO, 03 g
Apgar 3.0 g
Bromthymol blue (1% aqueous solution) 3.0  ml

¥ ¥
wWinay 1.0

pa—

5 pH T 7.1
r o’: ¥ ¥ oW o P v A’lJ A Iy o s o 9
azmedumeimua it hlifeudeiguugd 121°C anudu 15 leudde
kd
= A
A1518102 huat 15 i drendeilssale
v 8
wFenmsazatw 10% vewnslulansafieznamoy ldlasaselnenmisnses 1
ssazmoni llamsafinsesdy 10 mivaufvemsfuiifonosummiigungiivszua
50°C U3umy 100 ml 9109 9AU  TAw aseptic technique Wi ldnaeanagouvuIn
16x150 ml ¥ia0ARE 5 ml

11. ewsgurienin

Peptone 100 g
Yeast extracrt 5.0 g
Sodium acetate 5.0 g
Ammonium citrate 2.0 g
Tween 80 1.0 mi

Glucose 200 g
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U¥u pH dlu 6.2-6.6
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12. Tryptone broth

Tryptone 10.0 ¢
14 3
hnay 1.0 1

U5y pH dlu 6.8

o & & o ' o XY |
wer tryptone Authinaulidndu dwldvasananss naeans 10 ml ' lilssdnde
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13. Nitrate reductions

Potassium nitrate 0.1 g
Peptone 2.5 o4
Ay 500 ml
Agar 085 g
14. Gelatin Liquefaction
Beef extract 0.6 g
Peptone L0 g
Gelatine 240 g
k4 3
Thndu 200 ml

¥ 3
U gelatine 1urh 15-30 w1# Auldazats @uasduq U5 pE WS 7.0 1luils

¥ oy
- singefigungl 115°C Fuan 20 A



15. Citrate test

16. Motility test

17. VP test

100

Sodium citrate
NaCl
MgSO,
NH,H,PO,
K,HPO,
Bromthymol blue
Agar

3 &
HUINAU

¥y py fu 638

beef extract

peptone
Agar

J &
HINAU

Proteose peptone
Glucose
NaCl

¥ [}
WAy

0.5
2.5
0.1
0.5
0.5
0.02
5.0
500

0.9
1.5
1.5
300

2.1
1.5
1.5
300
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1. msazmesnasgulidmdunlslascunswan (KHP) 0.1000 M

e ¥ []
4¢ KHP 2.0526 g azaneluthngu sudsuasasy 100 ml

2, oz lmdmilonsenled (NaOH) Ansruamadudisnies

F4e15 NaOH 1.00 gagmﬂiuﬁ'mﬁ"uwﬂ?mmmu 250 ml Mndlneansazan
1Asg U KHP ldaslu flask 4319 150 m! ¥200g 10 ml RUAT1SAZE19 phenolphthalein 2-3
viea lawsafiuensazals NaOH wuflegned daunaidnnfuosesazateoinlufidnlfen'll
Sy FmsnaneeddnadudniniSinasmisvesasazats NaOH fl4andian

AU NTUYBIANIT AL 1Y NaOH

3. msasmaduenau (phenolphthalein solution)
) ¥ 3
%4 phenolphthalein 1 g aza1elu@NEIUBA 95% 60 ml WosnAeingu lasldy

YFinasemsazaneliidiu 100 mt
4. 3% Hydrogen peroxide (3% H,0,)
1,0, 3 g (Murmnamnd1en)

Distilled water 100 ml

5. Kovac 's solution

Para-dimethyl-amino benzaldehyde 5 g
Amyl 115 butyl alcohol 75 ml
HC1 , concentrate 25 ml

L)

WEl para-dimethyl-amino benzaldehyde i1 alcobol 11 water bath PUHHU

as

30-60°C 5 Wil vazildenldibu FunCt aslude wildidhdu duluradn 1S ludiu
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6. yadoudniu

Crystal violet stain
Crystal violet 0.5 g
Distilled water 100 ml
Decolourizer
95% ethanot 250 mi
Acetone 250 ml

Gram jodine solution

Iodine 1 g
Potassium iodine 2 g
Distilled water 300 ml

Safranin O selution

Safranin O 25 g
Ethanol 100 ¢
diedesmstinn 1% e09098n 5 -10 whins1indy
7. DNS reagent
3, 5-dnitrosalicylic acid 1.0 %
Phenol 0.2 %
Na,SO, 005 %
NaQH 1.0 %

3 [
fzgate 3, S-dnitrosaticylic acid AU NaOH auwualuiiindu 50 m! fouudass

1A% phenol U Na,S0, USuyTuiasvidhe 100 ml fivluvandan

8. Na-K tartrate

¥ 3
11 Na-K tartrate 40 g wazawluthindu 100 m auldazasounyn
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9. Phoesphate buffer (Gomori, 1955)
stock solution
A 02 M Y93IBTAY monobasic sodium phosphate (27.8 g w89
monobasic sodium phosphate 1u1§1ﬂ€;’u 1,000 ml)
B: 02 M UDINTO¥a1Y dibasic sodium phosphate (53.65 g %04
Na,HPO,.7H,0 138 71.7 g Y84 Na,HPO,.12H,0 luthndas 1,000 ml)
Working solution

14 J
Xmlyed A + Ymlv89B ﬁ]‘@%7ﬁﬁ?ﬂﬁ1ﬂﬁu‘ﬂuﬁﬁ5’ﬂ'lﬁ‘ﬁ?ﬂ 200 ml

mananImMsws sudoamaividosh pH deq

X Y pH X Y pH
93.5 6.5 5.7 45.0 55.0 6.9
92.0 8.0 5.8 39.0 61.0 7.0
90.0 10.0 59 33.0 67.0 7.1
87.7 12.3 6.0 28.0 72.0 72
85.0 15.0 6.1 23.0 77.0 73
81.5 18.5 6.2 19.0 81.0 74
71.5 2.5 6.3 16.0 84.0 7.5
73.5 26.5 6.4 13.0 87.0 7.6
68.5 315 6.5 105 90.5 1.7
62.5 37.5 6.6 8.5 91.5 7.8
56.5 435 6.7 7.0 93.0 7.9

51.0 49.0 6.8 53 94.7 8.0
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AMANUIN A

mamanidsnansasiu

gashldlumsdnan fie
UTuunInReaTaza1ef20819 100 ml = (V)N)(MW)(100)

(1000)(U)
Tasdmuald
v =dfumslasmdsvesmsasmeranasguiildiums inmsandegasd (o)
N = normality YB4eNFASISANLIATIU NaOH (N)
U = d3umwetaisazaiedlsteiivhun lnmsa (ml)

sr
o a & t oo
MW = midn lumnavesnsauanan adinuviu 90.08

unumaee Tugasee 1@
UFnunsadsansazaiediog1 100 ml = (V)N)(90.08)(100)
(1000)(10)

A1D819%0IMIATUIN
fmlSunatmrazansdledaiiy 10.0 mi wazilSunsnioves NaOH FiTUSIy 244

ml 92 1891

% (W/V) Total acid (24.4)(N)(0.9008)

2.20(N)
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ﬂ‘i'lﬂﬂl'lﬂ‘a'ﬁ 'I‘Nﬂlﬂ\‘lﬁ'?ﬁﬁgﬁ]ﬂﬂgiﬂﬁ (glucose)

MININTIAMIATIIUVeIMTaZ AN Ind (Agius, 2534 uaz udy, 2541)

1.

1A 83 stock solution DY g;ucose ANy 1.0 mg / ml Iﬂﬂ‘i‘fﬂﬂqiﬂﬁ 100 mg
¥ '

azawluthaduudnlSulSines1idh 100 ml Taeld volumetric flask 9143

aza oA MUY | mg /ml

w3 eneIazmeuiasgung lnalunosananes Tnegang Tnaan stock solution

¥ 3

0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 uag 1.0 ml @LAAUIALUS BTSN

1.0 ml lusaznasanaasseeiinundudumfii o, 0.1, 0.2, 0.3, 04, 0.5, 0.6,

0.7,0.8,09 Uag 1.0 mg/ml AN

< ¥ a F3 : & =

@NAITAZA0 DNS 04 lvasaay 2 m udaih I8y lushdeauu 15 wiF

IAUTITAZAIY 40% Na-K tartrate a4 lvaeaag 1 ml

-: o ¥ or 3 F=} P A A ar

N3y udrfadimsganfuneasiinnuiniu 550 wiTuwas feudunass

1 d [) ¥
A lasldihnauunung Tna Tdnadafl

Glucose (mg / ml) AINIRANALILEY
0 0
0.1 0.004
02 0.086
0.3 | 0.10925
04 0.2185
05 0367
0.6 0.575
0.7 0.7445
0.8 0.985
0.9 1219

1.0 1.3985
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6. e ldinadnssznihealFunung Taafuanmsganiuua

Y
1.6
14 17
1.2 n
]

1.0 " - /

.89
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