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Year : June , 1990
ABSTRACT

Acetobacter spp. were isolated from various kinds of
vegetables, fruits and flowers in five percent (by volume) ethanol
broth. The acetic acid bacteria , then further purified on solid
medium conbaining calcium carbonate by streak-plate technique. Out
of 154 cultures isolated from 156 samples, there are 82 cultures
isolated in shaking broth and 72 cultures isclated in stationary
broth. These isclated cultures, then screened to find the capability
to produce acetic acid in the broth containing +two percent (by
volume) of ethanol in shaking culture. In every step, the control
temperature employed was 30 degree Ceisius. 11 cultures were
selected and were searching for their optimum initial ethancl
concentration, initial acidity and high-temperature capability to
produce acetic acid and the growth of the cultures. Froé the
experiment, five selected cultures were found. These are NS 05, NS
645-1, NS 675, NS 91 and NS 132S. They‘all showed high efficiency in
acetic acid producktion from four percent initial ethancl (by volume)
by employing one percent (by volume) of cell suspension in sterile
normal saline as an inoculum. All of the five isclates showed well
growth rate in +the broth with initial ethanol of twe and four
percent. When experimenting about the efficiency concerning acetic
acid preduction at the initial acid concentration of ¢, 0.5, 1.0
1.5 and 2.0 gram per liter, the isolation number NS 05, NS 91 and NS
1325 produced high quantity of acetic acid at initial acidity 0.5
percent and NS 64S-1 and NS 67S produced high acetic acid at initial

acidity 1.0 percent. The growth of the acetic acid bacteria in acid



condition were found that the NS 05, NS 91 and NS 132S could sustain
the growth in the acid environment as high as 10 percent which is
very attractive in term of commercial production in the factory that
cannotﬂ have the aseptic condition and have to add acetic acid into
the raw material +to 1inhibit the contamination from other
microorganisms. When operation temperatures were raised up to 35 and
40 degree Celsius, the acetic acid production efficiency was low and

the growth of all five isolates were adverse.

Finally, the five selected cultures were examined to
identify the morphological, physiclogical and biochemical
characteristics and found that all the cells were Gram—negative,
short-rod shape with no endospore, not producing water-soluble brown
pigment and were able to oxidize sacetate and lactate to
carbon-dioxide and water. The cells contain enzyme catalase. The
isolation number NS 05 could ferm film on surface of the broth. In
the acid formation btest in the carbon sources, all five isclated
cultures showed positive results with L-Arabincse,
D-GlucoseGlycerol, D-Mannitol. D-Mannose, D-Xylose, Ethanol and
D-Galactose except the isclation number NS 05 could not wutilized
D—Galactose. From the results of this research and the
characteristics found, these five isolated cultures should beo

clazsifiaed as an Acelobacter aceti which may be originate from

different strain.
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waElsEns uazﬁﬂwuaéﬁzﬁuﬁuﬂuﬁqmﬁﬂﬁwﬁuawﬁ%@WMﬁi5uﬁ1§ us Gluconobacter



30U US L 999 (substrate) ffiansuaallidn  Jewdwnsnsandledlansuea

e E) - a % s a &Y D,
unseuadanaauitagn (7,27 @ouuﬂwswamuwamawﬂgﬁamnlﬁ Acetobacter

v

.8 a . . i
aaa%i@ﬁLaﬂﬁwuaaLﬁuﬂiaua?@ﬂ U8 Acetobacter usia¥E8.%a (strain) nv

aL°

E’

. o . ) -
UIERNTNIW UM TURGNTAUARSNLANS 1 TL ATTLRSUN cN§78gaxL%@ﬂﬂ%ﬂﬁﬁL%@ﬂiﬁﬂi@

Ss , w a aa < o o e A
uau@ﬂﬁqﬂaﬂ 4 n3uea 100 UANART uazLiﬁﬂuhﬂﬂLﬁaﬂbﬁiuﬂﬂﬁmaauwauﬁwaﬁu

B2

WHaurdudey

I~ o
QWﬂﬂWﬁﬂuUﬂmLsaaQa Acetobacter War Gluconobacter
< . . .Y a e 2 o as dvci
ugmﬁmn@ﬂawaﬂaaﬂumawaﬁizﬂWi uaxaquaﬂymzﬂﬂaLﬂﬂqﬂuuUﬂﬂLﬁaaga Pseudomonas
o &) vatay o 2’3 g v
ﬂwmeummwiuﬂWﬁawuuﬂL%aﬂaﬁwmaﬂau De Ley iay Frateur (18) 1657050

1
o

Ay Wu@ﬂ@@@ﬂuﬁaduUﬂTLﬁﬂﬂdmﬂmﬁﬂa@duﬁﬂdqu@ﬁsﬁ n 1

Acetobacter uav Gluconchacter Iniasguviufiuius vdinign

L3y 16 lum s edaNtiadneeaei feliunisuen  Acetobacter spp.  28797n

Kl

< | L, aed
ﬂag%@mamue

b= /13

2, //,,Iae‘] i @ ] ] R o = .
Gluconcbacter spp. W AT AUFNURYUANG N UL I BE N IS UUANL TENRMN

3
Z s G £ 4 % s P~
aNEINNsneand lednsawadan. turnsuan laaan teaasin lun ez e ansiuaasag

Y- a . . ‘&ﬁ ~ &
Acetobacter spp. AWUENUEULIEANINITLIAA overoxidation F9naLtun1982n? Lod

5\

< < ' e ' & 5,
NHVUSE U6 Gluconobacter Spp. WA IGABAVLEENNETT (43) ¥I2 LTENUFNIIG

L ]
wa

I Ao
a8n? leduaniem (1actate) v duey lonan ludane Acebobacter spp. HImiiuwIn

§ . iadéll 2, o
Lanen wWa (lactaphiled ?aga~@baaam 2l AuanLem: ﬁuuﬂﬁ\ﬁ1<u3k{1d §U

$

na A wda (glycophile) Aniasyles tunalad sy

~
i
b

5 . > &
Gluconobacter spp. @l UuWIN
»

< . . _v’i/ - S <= .
dNTnLRTy LuanLee e Gluconcbacter spp. ﬁ?ﬁ?ﬁﬂmaﬁﬂiﬂﬂaiﬂuﬂ {gluconic
acid) nnglasglin (7) dasasTiawiih F i WWhiemrines wasialy

SRS R Sl 1
LG?uNGfL&BAﬁW73W1iLSﬂﬁ’ﬁia@Llﬁiu@ﬂ?yjzﬂELJ
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#1997 1 @mﬁmﬁéﬁaquuaﬁL?aﬁga Gluconobacter, Acetobacter uay
Fseudomonas
@mamia Gluconobacter | Acetobacter |Pseudomonas
Flagellation Polar or none|Peritrichous Polar
or none
Growth at pH 4.5 + + -

Oxidation of:

Ethanol to acetic acid at

pH 4.5 + + (S -
Acetic acid to CO, - + . d
Lactate to CO, - + +
Glucose to gluconate : ‘ + d d

Amino acid by resting
cells ‘ = + +
Krebs cycle ; = + +

Production of

5~ketcgluconate + d -
Ketogenesis + | d -
Quinones Q ' 4 | -

Q = +

=]

1Bydrolysis of: %

Lactose and starch - - d
Gelatin -/¥ - d
Greenish and/or

fluorescent pigments - - d

M = moderate; S = strong; W = weak 3 d = 11-89% strains positive

A1 : De Ley and Frateur (18>
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gmﬁnﬁﬁﬁaiﬂnae.Acehnhacher Spp-

<} s £ o £% .
Acetobacter spp. NgﬁﬁﬁoﬁaGLﬁaaimwaﬂaaﬂEmz (pleomorphic)
PN ) ' v o< \'/ﬁ_uvu { = V) I~
T@aﬂﬂ@axwuzﬂiwaﬂauﬁ105auﬂsxnoL NOUTALIU ATINULERRLAYT = aumuLﬁuQ
dlluv‘ﬁ <y kA p& ' & LY 3 '
RIDGDNUL uQﬂLﬁ uwaﬂﬁawuLﬁaaﬂmgﬂsﬂquﬁan1UQ7ﬂﬂﬂawumwuaaLﬁugﬂﬁweﬂau

O ERPR anm?aznﬂisuau PIFIAILELTRA (Flagellum) LUUSaYULTad

+

(peritrichous) Mg Tateaaunld (190 1erie Weunsataiaun uasd
nanzdile (species) Mairaumtgalil (44) Acetobacter spp.wrdiaufisRuniuay
& b4 - i ' 3 £ 4
u@Lmaawguﬁﬂﬁuqzmﬂﬁ Gram variable liwunagsedladneluidan (endospore)
(S 72 a - o< § as 4
druinnbiaiasenden (pigment) usiiiaitadagaaniuann « a1adidriiiasan
B £ A “ A 4 z E% k3
INswaradd1TWaT WU (porphyrin) quaWﬂL?aﬁwnaﬁaa%7qsaﬂamg§uw@1a (19
ﬁ o o < a oA . i
Acetobacter spp. LUuLUATILSENSAINISE N UWANTLA3QLGU 1A (obligate aerobe)

@ 2 v < as a/ ar '
LuiwziwﬁwnwsaiﬁaﬁsﬁuuaﬂQWﬂaar%LauLﬂuaaiu“aTasLaumaﬁﬂ%waiuﬂszuauﬂwﬁ

N

LREuET T IR L Tundaau €19) TunummﬂuwNNNWQﬁninwﬂwsuuaWﬂﬂﬁL§aaxL WTed

frminzad usaa LT (5, 16,54) L?auuamwnwﬂgﬁm LEUNBNNT L ITQANA T

:

k7
@WN&TEL%E %Eu“ﬁﬂQwLQimiﬂ o amWPM§ #3179 542 bdﬁ?Lﬁ%L%ﬁm 7B U

< 64 < 3 <& )
158 o Qmu@m 307 (13) 13aLa3gLs L E AL TN TeR (pH) ABUA1IAN ADRILR

2
=

ugh 330 156w pF 5.4-6.3 uarl aiﬁiﬂxaﬂﬁaaﬁ oH 7-8 (19

4.0-4.

U

. PoA 4 V a i
Acetobactar spp. UL AURY Qrawuuﬂt mmawaﬁu@wﬁw@mﬁmvaaﬁs B

k7
PORE
L

’ &4 o =y gé R
UWHIT N % Z %ﬂﬁ?dﬁ?ﬁLﬁa NNﬂT?ﬁ?NWLﬂN&ﬂHTgmﬁ?ﬁﬁ §2187 De ley uaz

; <f

Frateur (19) 1§92u98maesy o wavdwun vy Soudeslusisian 3
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f5aft 2 gmamﬁ@ﬁﬁwnuﬂuuaﬁt§aaga Acetobacter aaniiuzls

wa - S8 o 1/
@(\LZ\?ZJ‘U@ WuanL e~

Overoxidation df ethanol + + 0+ 0+ ]+ + )+
Catalase + + + + + + - -
Growth in Hoyer's medium™~ Flo- -+ -4 =1+ -
Acid from glucose + L+ i+ |+ + 1 - _
Dihydroxyacetone from glycerol RN ™™ - -] -
Production of cellulose ' S\ I -l W) S S [

Brown pigment -3 — 3 - - - - _

)
i
o
L]

acet i

o
i
5

xylinum

0
i
o
1

mesoxydans

o8
i
i

lovaniensis

[¢¥)
H
f
4

rancens

ascendens

0o - ot
I
f >
L]

i
>
4

peroxydans

ey
]
I

.- paradoxus

In Hoyer's medium : ethanol, 3% (v/v) 3 (NH,_> S0,
0.1% 3 K,HPO,, 0.01% ; KH,PO,, 0.09% ; MgSo,7H0, 0.025%
FeCl,, 0.0005%

]

M1 = Gibbs and Shapton (27)
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s13 T 3 @mﬁmﬁaﬁﬂﬁﬁwuuﬂuuﬂﬁtﬁaaga Acetobacter Hurileuazaladas

@mﬁwﬁa A. aceti A. pasteurianus |A. peroxy-

la {1b |lec [id (2a {2b [2¢c 12d |2e dans

Catalase ICIAECHARCHIRCHARCHARC O REEC DIRE DARCD] -
Ketogenesis in
glycerol or
erythritol e S V) BN SN e - -
Formaticn of :
5-ketogluconate IEORECHANED REEDE R T B S R -
2-ketogluconate B¢ d -0 - - - -
Gluconate S B S R S IV S B S B S P -
Growbh on ethano1®’| + - (=) + (=] + + - | - -

Produces :

Cellulose IR = — = W I -
r-Pyrones -~ - - + - = - - - -
Brown pigment - - - + = = = = ~ _
G + C, moles % 59-60-62-164 |55- 52 | 55— 81--64
| 03 (b1 |03 ‘ 62 g o]
| f
Subspecies : la = aceti 2a = pasteurianus
1b = orleanensis 2b = lovaniensis
le = xylinum 2c = estunensis
1d = ligquefaciens 2d = ascendens
2e = paradoxus

Moderate to strong

Negative or very week;( ) usually positive or negative
In Hoyer-Frateur medium : ethanol, 3% (v/v); (NH, ), SO,
0.1%; K,HPO,_, 0.01%; KH,PO,, 0.09%; MgS0,.7H,0, 0.025%; FeCl_, 0.000S%

a1 : De Ley and Frateur (19)
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AT MUNTAAay  Acetobacter spp. e De Ley uar Frateur
(19> lus979n 3 183 wun Acetobacter spp. santiu 3 #ie (species) l5un

. 2 ’ . i . . .
A. acetl Us¥nauaTe 3 subspecies @8 aceti , orleanensis , xylinum U@z

. . . [ . < .
liquefaciens A. pasterianus i9¥nausiy 5 subspecies #a pasterianus,

lovaniensis , estunensis , ascendens uay paradoxus U@z A. peroxydans

fau Gillis wsr De Ley (20,28) 1&@3uun Acetobacter Spp. aaﬂgﬁu 4 Hus

- N 4 » - 03 -
{(specles:? eLn A. aceti , A. liquefaciens , A. pasteurianus ua

A. hansenii sueasnliFfg o usnsgFudsidaeluanTen 4

waadTWyl Acetobacter Spp-

%
[

Y 4 ﬁ o o & a i .z o a
L %au'\ﬁl}f‘jﬁi'ﬁ‘gj LLULLAN L T8NL Qifyi&ﬂ’]'}%ﬁma’]ﬂqﬁ LNTUY UNWLLIINTRY

N ;
Y & § <3
3 &

= & a 2 3 S % ﬁ
BRG] a\:“uﬁ“ﬁmﬂ‘dwﬂﬂﬂ LAUWIEH a%ﬁmua: WA il LiRgdsL s eI L UL AN IUDR

£

¥ g, = Y e X o % e
umaL%auwamﬁﬁaﬁa 58N7 o6 L ans1uasL UAIeL RN (49) uanl Nl ﬂquuiuu?ﬁuawaﬁ

;ﬂ%acémﬁﬁuaaﬂ?aai Tuvsg L] ﬂzmuwquwn““ 1L B e s ﬁﬁﬂuux@‘ag@ Tenaty
TeaLuT naved aauﬁqawamuwr WﬂLuJL%éw (1) LEEIRAI2TY (D) wugasmxuuumu
TR aazagwwa%uﬁﬂﬁqa sarasitiaanafad L%@iﬁ?%ﬁiﬁglﬁ LA INNTRET 19 Ly Lad
15 A7lH o T A3 5'3mﬁu§ﬁéﬂu§wﬁwL%yiwawa§;§1L§ﬁﬂjWL§u FeIEL e

2 A
(tea fungus) LWSIEURNTAEARNIUGANLRG (3O



99T 4 @mamﬁa‘?‘x‘lﬁwLummﬂﬁt?znaga Acetobacter aantiurdesiy «

4. A.

|
i
|
b

!
AN e Jl. A. 2. A. 3. A.
‘aceti liquefaciens|pasteurianus hansenii
|
— s
Formation of: !
water-soluble brown % - + -
pigments on GYCEj
Y-Pyrones from D-glucose A = -
r¥-Pyrones from D-fructose - + -
5-Ketogluconic acid + d -
from D-glucose
2,3-Diketogluconic - [ e -
acid from D-glucose | |
Ketogenesis from glycerol + J ; + -
Growth on carbon sources :
Ethanol + + d
Dulcitol - = k -
Na-Acetate + d . d
Growth on. L-amina acids in ; ! ?
the presence of |
D-mannitol as carbon |
source : | ’
L~Glyciﬁe,L~threenine, - | d -
L-tryptophan l %
L-Asparagine,lL-glutamine d + -
Growth in the presence of - ) - d
10 % ethanol 1
Mol# GHC (T )2 55.9- | 62.3-64.5 | 52.8-62.5
59.5 ‘Li

58.1-62.6

1/ GYC, 5% D-glucose+l% yeast extract+3% CaCO,;+2.5% agar.
2/ Gillis and De Ley (28)

A1 : De Ley, Gillis and Swings (20)
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ti. uad' d. ° o o £ :
PITIM 4.2 fasuagy 9 nldahuunuueni Iuana Acetobacter aan iusinsng «

1. AL ocell A 3. 4. 4. A,
Characteriatics {7 strains) (10 struine) (68 strains) (12 sirains)
Colony morphology after 10 days on GYC
medium? , )
Moderute to sbundant growth ’ 37 100 83 33
Tranalucant colony 0 10 2 ¢
Pale color . 100 40 93 1

Pink color 0 Q 2 25

Water-soluble brown pigment 0 50 0

Diameter <3 mm 7 7 50 75

Flat profile 14 10 2 3

Regular edge 13 20 57 25

{Cell morphology of 2- to 3-day-old cultures: ’

erﬁzanegudve cells © 100 100 9 10Q

Gram-variable cells 0 0 21 Q

Rods 86 166 64 92

Ovoids—~<occoids 71 30 73 34

Tapered cells n 10 21 33

Filaments 0 70 32 5Q

Chaing , 0 20 34 33

Curved ceils 87 40 39 15

Cells in pairs 57 30 83 92

Enlarged irregular involution forms 14 10 21 25

Diameter 0.7 um 57 10 53 75

Motile cells 14 30 17 0

Biochemical reactiona:

Catalase 1007 100 G4 100

Nitrate reduction ] 0 9 8

Ferric chloride reaction on:

. D-Glucose =6 80 0 0
D-Fruciose +] 90 2 o
D-Calactose 0 30 0 Q

- Ketogenesis from:
Glyceral 100 100 3 92
D-Mannizol 86 100 47 92
Sorbitol 100 30 38 92
Oxidation of Ca-p,L-lactate 100 1 91 160
r?ormadon of acetylmechyl¢arhinol from Ca- 14 20 58 33
D,L-lactate
Cs it of 2 kelogluvcnio aold from Segad- e S0 53 3%
cosa
[Formation of 3-ketogluconic acid from p-glu- 100 40 3 55
co4e
Formation of 2,5-diketogluconic acid from D- 0 5Q g b
glucose
IFinal pH lower than 4.5 an:

D-Xylose 100 3Q 38 86

D-Clucoss 100 100 32 100

D-Galactose 14 0 8 3

Final pH lower than 5.9 on:

Ethanol ‘ 100 100 31 83

n-Propancl 106 100 95 92

n-Butanol 100 100 B9 92

n-Amyl aleohol [ 30 48 25

Glycerol 0 30 2 42

meso-Erythritol 0 60 2 17

D-Mannitol 0 4] 2 0

Sorbitol 0 0 o 8

Mesa-1nostiol 0 0 2 8

D-Arabinose 14 10 0 8

D-Ribosa 57 80 S 50

o-Fructose 0 0 0 8

D-Muannose 100 100 59 92

Cellobiose 0 0 0 0

Lactose 0 0 9 0




dl b
A9 4.2 (98)

1. A. aceti, 2 A, 3. AL 4. A
lquefaciens posteunanus hanaend
Characteristics {7 strains) {10 strains} (66 straina) {12 straina)

Sucrose . 4] 10 2 33
Maltoss o 0 El 53
Dextrin 0 o] 8] 0
Starch Q 'Q 0 s}

Growth on carbon sources:

Methanol 0 0 11 ¢
Ethanol 10¢ 100 73 0
n-Propanol 71 100 34 1]
Ethanediol 14 4] 3 0
meso-Erythritol 29 100 3 0
meso-Ribitol 14 60 2 Q
t-Arabitol 14 30 o 0

mesa-Xylitol ¢] 20 0 0

p-Meannito} 100 S0 15 50

Sorbizol 43 50 3 0

"1 meso-Inoaitol 14 20 -8 17

Dulcitol Q 0 0 25

D-Ribose 14 80 9 4

D-Xylose 29 40 30 0

D-Lyxose Q 10 [\] G

b-Fucose 0 10 13 0

L-Arabinose 29 40 8 4]

D-Caldctose 14 100 23 0

D-Fructose 37 100 30 58
o-Glucose 57 100 30 50

Ca-p,L-Gluconate 14 100 17 53

D-Mannose 14 30 8 0

L-Sorbose G 0 2 [y

Cellobiose 14 20 Q ¢
Sucross 14 70 0 17

Maltose 29 30 18 17

Raffinose 0 10 0 0
Dextrin 14 20 g ¥}
Na-Acetats 166 80 58 g

Ca-p,.-Glycerate 43 100 35 17

Na-p,L-Lacuate 100 100 82 25
Na-Malonate g 0 2 ]

Na-L-Malate Q 40 33 8
Na-Citrate 0 20 11 2

Growth on singie L asing aoids 2= zcle
source of nitzogen:

L-Alanine 86 80 24 100
.L-Arginine Q &0 0 17
‘L-Asparagine 14 50 5 100

L-Aspartic acid 29 70 2 15
L-Cysteine 0 70 2 17
L-Glutamine 28 S0 ] 100

L-Glutamic acid 57 50 15 S100

L-Glycine ¢ 20 ¢ 8

L-Hiaudine v} 36 0 8
L-lsolzucine 0 50 0 8
L-Leucine 0 40 0 17
L-Lysine 0 100 3 25
L-Methionine o] 80 0 8
L-Phenylalanine 0 50 0 17

L-Proline 86 100 27 42

L-Serine G 0 0 8
L-Threonine 0 50 0 0
L-Tryplophan 0 70 0 0

L-Tyrosilne o] 30 2 25
r-Valine 0 0 4] 8

Growth on single L-amino acids us sole
source of both curbon and nitrogen:
L-Alanine 0 4} § i}
- .
w1 ¢ De Ley , Gillis and Swings  (20)
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Water-soluble brown pigment e’ - - - -
(Glucose-Yeast extract.—CaCO8 Agar)
Production of acetic acid from ethanol|+~ + + + +
(Yeast e:yc‘c,rac’c.—EtI’aanc1—CaCO:3 Agar)
Oxidation of lactate to H_ 0+CO, + + + + +
(Calcimm lactate Agar)
Oxidation of acetate to H_ 0+CO, + + 4+ + +
(Sodium acetate Medium)
Growth on Mannitol Adar + + + + +
{Mannitol Agar)
Growth on Yeast extract-Mannitol- + + + + +
Peptone Medium or Glucose-Mannitol-
Yeast extract Agar
Catalase test + + + + +
ATEF L lan + = - - -

i/ F. B
= positive

27 v
- negative
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Esculin - = = - _
D-Fructose - - — - -
D-Galactose - + 4 + +
D-Glucose + + + + +

Glycerol +

b+
|4
I+
I+

D-Mannitol +

f+
I+
1+
I+

Maltose - - A - -
D-Mannose + + + + I
Melezitose - - - _ -
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L-Sorbose - C = -~ -~ -
Trehalose - -~ = | -
D-Xylose + + ¥ Cos +
Strach - > - € '}

Ethanol + + b + +

positive
weakly positive

negative
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1. Glucose - Ethanol - Yeast extract Medium

Glucose 20.0 ¢gm
Ethanol®’ 50.0 ml
Yeast extract 5.0 ¢gm
Distilled water 1,000 ml
pH 4.5
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{(aseptic technique)

2. Glucose - Ethanol - Yeast extract -~ CaCO_ Agar

Gluccse 20.0 gm
Ethanol®’ 50.0 ml
Yeast extract 5.0 gm
caco 2 20.0 gn
Agar 20.0 gm
Distilled water 1,000 ml
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3. Ethanol - Yeast extract Medium

Ethanol 20.0 ml
Yeast extract 5.0 om
Distilled water 1,000 ml
pH 5.8

4. Glucose - Yeast extract - CaCO, Agar

Glucose 30.0 gn
Yeast extraét 2.0 g
Peptone 3N0 g
caco_*’ 20.0 om
Agar 20.0 gm
Distilled water 1,000 ml

5. Yeast extract - Ethanol - CaCO, Agar

Yeast extract 10.0 gm
Ethanol®’ 20.0 ml
caco_?’ 20.0 gm
Agar 20.0 om
Distilled water 1,000 ml

% ¥ ) . o a 2
iestvamisianatdata 3-5 Lduldzafuamisianaldaia 1

2/,3/ LS -1 -
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Calcium lactate Agar

Yeast extract 10.0
Calcium lactate 10.0
Agar 20.0

Distilled water 1,000

pH 7.0

Sodium acetate Medium

Pept.one 3.0
Yeast extract 2.0
Sodium acetate 2.0

Distilled water 1,000
Bromothymol blue 0.002

pH 6.4

Yeast extract - Mannitol - Peptone Medium

Yeast extract 5.0
Mannitol 25.0
Peptone 3.0

Distilled water 1,000

Mannitol Agar

Mannitol 25.0
Yeast extract 5.0
Peptone 3.0
Agar 20.0

Distilled water 1,000

pH 6.0

gm
mi

B

ml

gm

ml

gm

ml
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10. Glucose ~ Mannitol - VYeast extract‘Agar

Glucose 10.0 om
Mannitol 20.0 gm
Yeast'extract 5.0 gm
Agar 20.0 gm
Distilled water 1,000 ml

P % 3 « —— — % % o
AT LeSENaMITLREN LTaTa 6-10 LFuLAENTUAMITL AR LTata 1

11. Acid Formation Test Medium

Basal medium : Yeast extract 5 om
Carbon source~ 10 g
Bromocresol purple 0.002 %

f A rS ° < 2 ° <
mWL%aﬁ§mﬁgm 110°C LUl 381 10 uaa?muwmﬂaaémmgmnadaﬂm15
% 5 o« %
EENE G RTETE HARTRTR
2/ Carbon sources : L-Arabinose, D-Cellobiose. Esculin
D-Frutose, D-Galactose, D-Glucose, Glycerol, D-Mannitol, Maltose
D-Mannose, Melezitose, Melibiose, Raffinose, Rhamnose, D-Ribose

Salicin, L-Sorbose, Trehalose, D-Xylose, Starch W&y Ethanol
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Fasa T

£ 3 4 i
2.1 LGTTINANLW o (sSmear) 729L73auuaTiSsuud lastarane
82 &L 2
2.2 §ava 13 LiTasNaniuue luanag
2.3 fix smear \ogl7p2135au ’
v daiaia £ ¥ ) £ . ,
2.4 aamaT@aawaﬁiaﬂﬁﬁﬁawﬁadL?auuuﬂduﬁaaﬂqaia@ﬁu1@a§uu31q
Y 3 N 4 ) 4 g < <&
11 #E9d Gram's crystal violet Wysasday 913 1w Sudfindasan 19
. ¥
JsuUsEgin
3 . . - % s ¢ X A ald
2.5 wum Gram's iodine solubion WvuMay w913 1 uh 3udn
& 2 o %
LRRBDEN IWEWUIUTU
P . e 2 $ ¢ = ¢ 2
2.6 #1980a0 (decolorize) &lsuaanadaa 95 Liadidus  WAE9
.
sEUUTEln

2 2 . . g =Y Y
2.7 #au¥due Gram's safranin solution 1al3 10-20 dun Su

B_

%d & - 2 ¥ B . X z»ﬁs' o 9.,
ANLRRDAEN A EUILTEUY 13 IBRURBUTS L DI U
& {A ¢ {av ¥ o .

2.8 uwﬁimﬂiﬁgﬁaﬁﬂﬁaqgaﬂﬁiﬂu TﬂﬂT%LauazmgT%uwmu (oil
“immersion obJjective lens)

b % <, 1] % &
f dasenrae  crystal violet nﬁﬂdjwL%Buua@Lﬁuuﬁﬂuﬂimuaﬂ

A

(Gram-positive) UARINAAALAYEAY  safranin uﬁﬂdzﬁL§auuamLﬂuuiﬂuﬂiuau

{Gram-negative)
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3. Aautdasnudfeag Gram Feuwisy e Hucker (32)

3.1 Gram’'s crystal violet Usznaudin

Solution A

Solution B

Crystal violet 2.0 gm
Ethanol (95%) 20.0 ml

avand crytal violet T\ ethanol

Ammonium oxalate 0.8 gm
Distilled water 80.0 ml
ava1y ammonium oxalate Jluinniu

wal Solution A uar Solution B taemfiu

3.2 Gram's iodine (Lugol’'s solution) Us¥nausig

Iodine 1.0 om
Potassium icdide 2.0 gm
Distilled water 300 m]

oy iodine Uax potassium iodide Tu
' L W o f a % PV 2
Tﬂ‘N uﬂm‘mm AT sy LOVUU NAUNITUBRETU

A1 30C UR. WA WENIRLEFU

3.3 Gram's safranin  Usenayuéng

Safranin 0.25 om
Ethanol (95%) 10.00 ml
Distilled water 100 ml

a8 safranin U ethanol LAUINRULE?

aEU TR LI ATBdtIUNTEaNEAT DY
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Frravargialatiuniafaantdd (32> Uveneuding

H,0, 3.0
Distilled water 100

N v oo & & 1 < 2 <
waulFLiu Lnuldeaedan LﬂuiﬁiugLﬂu

gm

ml
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