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Nutrient agar SAN Agar*(overlay agar)
|

| .
Dissolving in the hot water bath

Application of sample
|

! }
Incubation at 30°C for 2-3days Adjusting pH to 6.8
l }
Colony-developed nutrient agar Cooling to lukewarm
| !
Overlaying on the medium
|

Incubation for about 15min. at 30C
|

Pouring NEDA** solution
!

Enumerating the red turning colony

Fig. 1. SAN Agar overlay method for the enumeration of
nitrite producing bacteria
*: Sulfanilamide nitrate agar
**» N-1-Naphthylethylenediamine dihydrochloride

Table 1. Composition of SAN agar and NEDA solution
for the SAN agar overlay method

SAN agar NEDA solution
Glucose OL.5" g NEDA* 0.1g
KNO, 1.0 g 2N HCI 100 ml
Sulfanilamide 0.2 g
Agar 20 g
Water 100 ml

*: N-1-Naphthylethylenediamine dihydrochloride
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Table 2. Comparison of SAN agar and broth test for the nitrate-
reduction test against named strains

Strains

SAN agar

Broth*

Micrococcus luteus ATCC 9341
Micrococcus varians GP-1

Coryneform bacteria GP-4
Staphylococcus aureus 209JC1
Arthrobacter sp. GP-7

Bacilius subtilis ATCC 6633
Leuconostoc mesenteroides ATCC9135
Lactobacillus plantarum ATCC 8014
Pseudomonas fluorescens C24
Pseudomonas sp. T096

Pseudomonas sp. T045

Enterobacter aerogenes ATCC 13048
Enterobacter aerogenes E-1

Klebsiella pneumoniae PCl 602
Escherichia coli ATCC 3307

Erwinia carotovora subsp. carotovora
IFO 3380

Xanthomonas sp. IFO 3084

+

xR

-+

-+

-+

=+  nitrite producing positive — . nitrite producing negative
* . Put a few drops of 2% sulfanilamide/85% phosphoric acid and

0.5% NEDA solution in each broth culture to be tested.
A distinct pink or red in the broth indicates the presence of nitrate.
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Table 3. Comparison of SAN agar and broth test for detection
of nitrate-reducing bacteria isolated from cabbages
and turnips

Nitrate reduction test

Number of strains which gave

identical reaction with two methods

SAN a

gar Broth

Cabbage

2 3

Turnip

+ 10
= 40
== 0
- 0

19 5
31 39
0 0

0 6

. Positive reaction

— « Negative reaction

(o
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Fig. 2 Before pouring SAN agar

BEzE R LI-MEO O
AR LTV B, L7

JIF
e
i

Fig. 3 After pouring SAN agar




X y (O = 2 ok 2 T \ — t e 5

5> X |z, SANEXEREZ A W T, )] I

= <= A oL 11 o gl e -

Ha-d iz, HE, F2U, & T eHBEE

RdME (WEBEETAT) ZoBEEREH L &K

P v

= i =% . U B S —_ 5 I ;‘_:_':: _‘__-;_ ‘H -i'.';!' - == ]
Al L 7z MIHE REWTS ny3I@PDFIHIETIEL

EMAEHEH10'~10° g,
=10 A BLT VW Rs & Kx

“Hilo0'~108gic B LT VA 770K EME

TR EAEARAE N EDLE4EF1 /102 ~1 /1

sk, VI LBHEMEOS &I H &L

ey
oL
KB R T
= Tl R I
i iH Bk &£

x Table

2 BT
= - - =)
B e o
2 JL HE -

Table 4. Number of nitrite producing bacteria in cabbage, chinese

cabbage, cucumber and turnip

bacteria cabbage chinese cabbage cucumber

turnip

Gram-positive bacteria 2.5X10°/g 4.0X10°/g  4.0X10°/g

Nitrite producing bacteria
Gram-negative bacteria

Nitrite producing bacteria

3.0X10°/g
7.6X10°/g

3.9%X10°/g

8.0X10°/g
6.2X10° /g

4.8X10°/g

2.1X10°/g
1.3X10°/g

4.0X10°/g

3.2X10° /g

43X10° /g

1.2X10° /g
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Table 5. Microflora of nitrite producing bacteria in cabbage and
chinese cabbage.
Vegetables Genera Number of nitrite producing bacteria
Chinese cabbages Micrococcus 45
Bacillus 3
Pseudomonas 38
Alcaligenes 2
Enterobacter 10
Klebsiella 2
Cabbages Micrococcus 6
Bacillus 10
Staphylococcus 1
Pseudomonas 12
Alcaligenes 2
Enterobacter 24
Kletsiella 2
Erwinia 1
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Table 6 Selective medium for enumerating leuconostocs

from fermented pickles

PES Medium

(Phenylethyl alcohol - sucrose agar medium)

Trypticase peptone(BBL)
Yeast extract

Sucrose

(NH,),SO,

MgSO, « 7H,0

KH,PO,

Agar
2-Phenylethylalcohol

dis. Water

5.0g
0.5g
20.0g
2.0g
0.25g
1.0g
156.0g
2.5¢g
1000ml




Table 7 Selective medium for enumerating enterococci

and pediococci from fermented pickles

M-Enterococcus agar Medium

Trypticase peptone
Yeast extract
Glucose

Phytone peotone
KH,PO,

NaN,

Agar

2,3,5-Triphenyltetrazolium Chloride

dis. Water

15.0g
5.0g
2.0g
5.0g
4.0g
0.4g

10.0g
0.1g

1000ml

Table 8 Selective medium for enumerating lactobacilli

from fermented pickles

M-LBS agar Medium

Tripticase peptone
Yeast extract

KH,PO,

Ammonium citrate
Glucose

Polysorbate 80

Sodium acetate hydrate
Acetic acid

MgSO, +* 7H,0
MnSO, - 4H,0
FeSO, -7H,0
Agar

dis. Water

10.0g
5.0g
6.0g
2.0g
20.0g
0.4g
35.0g
2.5ml
0.575g
0.12g
0.034g
15.0g
1000ml
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Table 9 Selective growth of Leuconostoc sp. on PES agar medium

in an anaerobic jar

Bacteria L.
Leuconostoc mesenteroides L-11 * & - + Lo
Enterococcus faecalis ML-8 % :; * * *
Enterococcus faecium ML-12 - * % * *
Streptococcus lactis ML-20 - s % . *
Pediococcus pentosaceus ML-4 - * * * *
Pediococus acidilactici ML-5 - - - * *
Tetragenococcus halophilus ML-16 - - - - =
Pediococcus cerevisiae ML-18 = - % * &
Lactobacillus plantarum L-4 - % & * *
Lactobacillus brevis L-13 - - * * *
Propionibacterium sp. M-11 - « - = .
Bacillus subtilis B-7 - = S i =
Micrococcus luteus M-3 . ’ . g y
Escherichia coli E-1 . 3 . 5 4
Enterobacter aerogenes E-6 - - = - ’
Klebsiella pneumoniae E-8 - = - - g
Pseudomonas fluorescens pP-24 - - - - -
Arthrobacter sp. M-19 = . ~ = =
Flavobacterium sp. F-4 - . i s .
Erwinia carotovora E-7 - - - - -

+: growth *: pinpoint colonies
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Table 10  Viable cell counts of lactic acid bacteria
on PES and standard method agar medium

PES(X10°%)

SMA (X10%)

Bacteria 2 3 4 days
Leuc. mesenteroides ATCC 9135 2.8 2.8 2.8 2.6
Leuc. mesenteroides |FO 12060 12 1.2 J.2 )
Leuc. mesenteroides  L-11 3 2.4 2.4 2.6
Ent. faecalis ATCC 10100 * P s 1.6
Ent. faecium ATCC 14436  * . = 1.8
Ped. acidilactici IFO 3888 - - - 2.1
Ped. pentosaceus IFO 3892 & # * 5.4
Lact. plantarum ATCC 8014 - : » 5:1

Lact. brevis ATCC 3345 - * N 3.0

*! pinpoint colonies, -: no growth
SMA: standard method agar medium
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Fig. 7 Pediococci on M-Enterococcus agar medium

Fig. 8 Enterococci and pediococci on M-Enterococcus agar medium




Table 11 Viable cell counts of lactic acid bacteria
on M-Enterococcus and standard method agar
M-Enterococus agar( X10° )
SMA (X10° )

Bacteria 2 3 4days
Ent. faecalis ATCC 10100 4.2r 4.2r 4.2r 4.3
Ent. faecalis ML-8 LS 1.5r 1.5r 1.5
Ent. faecium ATCC 14436 7.6r 8.0r 8.0r 8.0
Ent. faecium ML-12 3.4r 3.4r 3.4r 3.6
Ped. pentosaceus IFO 3892 10w 1.1w 1.1w 152
Ped. pentosaceus ML-4 12w 1.3w 1.3w 42
Ped. acidilactici ML-5 * 1.0w 1.1w 2
Leuc. mesenteroides ATCC 9135 - - - 2.5
Lact. plantarum ATCC 8014 - - - Tl
Lact. brevis ATCC 3345 - - - 3.8

* . pinpoint colonies, -:no growth, r:red colony, w :white colony
SMA : standard method agar
5. LBSHEBONUZERUVERBEABEEOM-LBSE # I

BT 3 By
LB S 5 #(3 3 8 5 B B B X U ME
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Table 12 Effects of acetic acid and Na- acetate in LBS agar

medium on the number of lactic acid bacteria incubated at 30C for 3 days

CFU( X10°%)
LBS

Strains M1 M2 M3 M4 M5 SMA
Lact. plantarum ATCC 8014 4.1 4.2 4.1 4.2 * 4.3
Lact. plantarum IFO 3074 1.3 1.2 1.4 14 * 1.4
Lact. plantarum L-4 7 e 155 1.8 % 1.5
Lact. brevis ATCC:3345 1.3 1.3 1.3 14 # 1.3
Lact. brevis £-3 Dl R 33 31 * 3.3
Leuc. mesenteroides ATCC 9135 - = - - s 3.4
Ent. faecalis ATCC10100 - - - - . 4.1
Ent. faecium ATCC14436 - A < - - 2.8
Ped. acidilactici IFO 3888 12 13.F d * 1.3

Ped. pentosaceus IFO 3892 e 40 = o * 4.0

* . pinpoint colonies, SMA : standard method agar

The following amount of chemicals has been supplmented

into 1000ml LBS agar medium

Medium Acetic acid(ml) Na-acetate(q)
M1 0 25
M2 132 25
M3 1.90 30
M4 2.50 35

MS 3.70 40
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Table 13 Isolated bacteria from PES, M-Enterococus
and M-LBS medium
Isolated bacteria
Media Leuconostoc Enterococcus Pediococcus Lactobacillus QOthers

PES 48 0 0 0 0

M-Enterococcus

Redcolony ( 26 3 0 1
white colony 0 28 0 0
M-LBS 0 0 2 43 0
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