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Awa-bancha, Goishi-cha and Ishizuchi-kurocha produced in a part of Shikoku area are a kind of
the post-heating fermented tea. The present investigation was undertaken to report on the
characterization of microorganisms that were isolated and identified from the process of the
manufacture in these post-heating fermented teas. Aerobic and anaerobic microorganisms and
fungi, such as Lactobacillus, Streptococcus, Bacillus, Pseudomonas, Aspergillus and others were found.
And also, carried out to examine the optimum temperature, the optimum pH and the heat
resistance for Pseudomonas aeruginosa and P. cepacia that were isolated from Awa-bancha and
Goishi-cha. The optimum temperatures and the optimum pH were 40C and pH 55 for
P. aeruginosa, and 37°C and pH 5.0-7.0 for P. cepacia, respectively. P. aeruginosa and P. cepacia
could grow after heating up to 70 and 80°C, respectively.
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Table 1. Some properties of Gram positive microorganisms isolated from Japanese post-heating

fermented teas

AWS1 AWS11 AWUZ AWC11 AWC12 AWCL3 AWC14 AWC16 GOS4 GOS5 GOUZ GOUS GOC13 I1SUL ISU2 1ISU3 [SU4

Shape R*
Motility

Glycerol

Brythritol
D-Arabinose
L-Arabinose

Ribose

D-Xylose

L-Xylose

Adonitol
B-Methyl-D-Xyloside
Galactose

D-Glucose

D-Fructose

D-Mannose

L-Sorbose

Rhamnose

Dulcitol

Inositol

Mannitol

Sorbito!
a-Methyl-D-Mannoside
a-Methyl-D-Glucoside
N-Acetyl Glucosamine
Amygdalin

Arbutin

Esculin
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Cellobiose

Maltose

Lactose

Melibiose

Sucrose
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Inulin

Melezitose

Raffinose
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Glycogen

Xylitol

Gentiobiose
D-Turanose

D-Lyxose

D-Tagatose

D-Pucose

L-Fucose

D-Arabitol
L-Arabitol

Gluconate
2-Keto-Gluconate
5-Keto-Gluconate
B-Galactosidase
Arginine dihydrolase
Lysine decarboxylase
Ornithoine decarboxylase
Utilization of citric acid
HzS production
Urease

Tryptophan deaminase
Indole deaminase
Acetoin production
Gelatinase

Reduction of Nitrate
Hydration
Pyrrolidonylarylamidase
a-Galactosidase
B-Glucuronidase
Altkaliphosphatase
Leucine-arylamidase
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*R : rod, %% S : sphere, Blank is no examination.

Used medium of isolation : AWSI, AWS1l, AWC13, AWC14, GOU2, GOC13 and ISUL :

AWC11 and AWC12 : LBS agar medium , AWU2, AWC16
G0S5, ISU3 and ISU4 : PBES medium.
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nutrient agar medium

G0S4, GOU6 and ISU2 : TATAC medium ,
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Table 2. Some properties of Gram negative microorganisms isolated from Japanese post-heating fer-

mented teas

AWS2 AWS3 AWU3 AWC18 GOS3 GOS6 GOS7 GOU8 GOC19 GOD19 GOD20 ISH1

ISU5  1SC20

*

Shape

Motility

B-Galactosidase

Arginine dihydrolase
Lysine decarboxylase
Ornithoine decarboxylase
Utilization of citric acid
H.S production

Urease

Tryptophan deaminase
Indole deaminase

Oxidase

0/F test -
Acetoin production -
Gelatinase -
~Glucose -
D-Mannitol -
Inositol -
D-Sorbitol - -
L-Rhamnose - -
Saccharose - -
D-Melibiose - -
D-Amygdalin - -
“L-Arabinose - -
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Used medium of isolation : DHL agar medium

Fig. 1. isolated bacteria

Photomicrographs of
from Awa-bancha

AWS 1. X1,800. One scale is 1 gm.
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N BEDRICERICHETHINEEZ LB,
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cepacia ¥ 24 Rl £ TIC BB L MELRL TE Nk
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aeruginosa i3, £WHIC 48 BFH F THEMBRM L EHE %
w7z, £72Fig. 3, 412/RL 72 & 92, P. aeruginosa
DEEFEEHIBEIZLOC, EFpHIZS5.5THY, P
cepacia NEBFEHIBEIL 37C, EHpH I35.0~7.0
ThH- 7z, WBAERBEOFKERIE, Fig.bicnlzd
12, P.cepacia iy, 80CTA > ¥a~X—}F L THHE
L, 90°C CTHEFEABEBICEA L2, P. aeruginosa i3,
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Table 3.

Identified microorganisms

Awa-bancha

Goishi—cha

Ishizuchi-kurocha

Aerobic Microorganisms
Bacillus subtilis

AWS1, 8, 9, AWUL

GOUI, 4, GOC15,

GOD14, GOSY, 10, 11

Bacillus circulans AWC13, 15 GOC16 1SC15, 16
Bacillus megaterium AWC14 GOD15
Bacillus cereus AWS11
Bacillus licheniformis AWS13, 14, 15 GOU2, 3, GOS12, 13
Bacillus macerans GOC13, 14, GOD13
Bacillus polymyxa [SU1
Enterococcus casseliflavus AWU2
Enterococcus faecium AWC16, 17 GOU7, GOC17, GOD16 ISC17
GOD17, 18, GOS1, 2
Enterococcus avium AWS12 GOUS [SU2
Leuconostoc spp. GOUB
Streptcoccus agalactiae G0S4
Staphyrococcus epidermidis G0S5
Saphyrococcus aureus 1SU3
Staphyrococcus xylosus 1SU4, 1SC19
Lactobacillus pentosus AWC10, AWD11 GOD9, 11, 12 1SC11,12, 14
Lactobacillus plantarum AWC11, 12, AWD12 G0C9, 10, (13(130 %% 1SC13
Klebsiella pneum pneumoniae AWU3, AWU4 18C21
Klebsiella oxytoca ISH1
Bscherichia coli AWC18, AWS16, 17
Pseudomonas aeruginosa AWS2
Pseudomonas cepacia G0S3
Xanthomonas maltophillia AWS3
Chryseomonas luteola AWS7, 10 GOC19
Aeromonas caviae GOD19
Aeromonas hydro. caviae GOD20
Aeromonas sobria G0S6, 8, 14
Enterobacter agglomerans GOU9g 1SUS
Serratia plymuthica GOU8
Serratia marcescens GOS7
Cedecea lapagei GOC18
Sphingo. multivorum 18C20
Anaerobic Microorganisms
Bifidobacterium spp. AWC1, AWD1L G0C1, 2, GOD1, 2
Streptococcus spp. AWC2, 3, 4,5, 8, 9, [5C9, 10
AWD3. 4,5,6,9,10
Clostridium spp. AWCE, 7, AWDT, 8 G0C7, 8, GOD7, 8 1SC7, 8
Bacteroidoaceae spp. G0C3, 4 1SC3, 4
Bubacterium spp. GOD3, 4
Veillonella spp. 1SC5, 6
Bnterobacteriaceae spp. GOC5, 6, GODS5, 6
Lactobacillus spp. 1SCL, 2
Fungi
Aspergillus spp. GOF4
Penisilium spp. GOF1, 2, 3
Mucor spp. ISF1,2,3,4
D) hEBEOHMEITEEI NI ELHN D B 4, E #

EEZ LN, 2, Pseudomonas DX XKD
BB 2 DonWTlE, Z0REL L TUEMEIEZD

FERSTHIATXCDFRBICED L) s r L, -7
KORBRICEDE Iz boTWwBDH, B EICD 1)

WTIRRENCHE L 72,
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Fig. 2. Growth curve of Pseudomonas

@®, Pseudomonas cepacia; B, Pseudomonas aeruginosa.
Culture conditions: Cultured with shaking (135 times/
min) at 37°C in the peptone broth (pH 5.8).
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Fig. 3. Effect of temperature on growth of Pseudo-

monas

@, Pseudomonas cepacia; B, Pseudomonas aeruginosa.
Culture conditions are same as Fig. 2.
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Fig. 4. Effect of pH on growth of Pseudomonas

®, Pseudomonas cepacia; B, Pseudomonas aeruginosa.
Culture conditions are same as Fig. 2.
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Fig. 5.

®, Pseudomonas cepacia; B, Pseudomonas aeruginosa.
Culture broth are heat resistance at various tempera-
tures for 10 min, and then cultured with shaking (135
times/min) for 48 h in the peptone broth (pH 5.8).

Heat resistance of Pseudomonas
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