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Abstract

Omija tea with a pH range of 2.8~3.0 was stored at 25°C to study its spoilage due to microbial
growth. Titratable acidity was increasing during the storage period in the tea stored with the
Omija fruits but not in removed of the fruits after extraction. Microbial cells began to show up
earlier in the tea without the fruits than that with the fruits. Four strains of yeasts and a strain
of mold were isolated from spoiled Omija tea. Morphological, cultural and physiological charac-
teristics of yeasts were investigated and the yeasts were identified as Rhodotorula rubra, Sacc-
haromyces kluyveri, Cryptococcus hungaricus and Candida humicola. Morphological characteri-
stics of the isolated mold was observed and the mold was identified as Mucor circinelloides f.
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Fig. 1. Changes in titratable acidity during the
storage of Omija tea: @, unfiltered Omija
tea; [], filtered Omija tea
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Fig. 2. Changes in pH during the storage of Omija
tea: @, unfiltered Omija tea; [], filtered
Omija tea
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Fig. 3. Changes in viable counts during the storage

of Omija tea: @, unfiltered Omija tea; [,
filtered Omija tea
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Table 1. Morphelogical characteristics of yeasts isolated from spoiled Omija tea

Characteristics

Yeast isolates

Cell shape Cell size(um) Vegitative reproduction Ascospore
1 Globose (3.5~5.0) X (3.0~5.2) Multilateral budding Absent
I Ovoid (3.2~4.6) X (8.4~5.0) Multilateral budding Present (Globose)
I Ovoid (8.0~3.5) X (3.5~4.5) Multilateral budding Absent
' Pastorianus (2.0~3.0) X (4. 0~7.0) Multilateral budding Absent

Table 2. Cultural characteristics of yeasts isclated from spoiled Omija tea

Growth on a liquid medium

Growth on a solid medium

Yeast isolates

Pellicle Sediment Form Edge Elevation Color
I Absent Moderate Regular Entire Convex Pink to reddish
i Absent Moderate Regular Entire Umbonate Cream
m Absent Moderate Regular Entire Pulvinate Yellowish cream
v Present Moderate Regular Filamentous Pulvinate  Yellow to orange
Table 3. Physiological characteristics of yeasts isolated from spoiled Omija tea
Fermentation Assimilation Assimilation of C-sources Formation of
Yeast of N-sources starchy
Gl Ga o-G Su Ra KNO; NaNO, So Ri Xy Ar Rh Ce Me La Mn In material
I - - - = - — — + 4+ + - - = =+ - -
I + 4+ + + + — - - -V - -+ -V - - -
I - - = = = - - -+ + + 4+ + + + + + +
v - = = = - v A\ + 4+ 4+ + + 4+ + + + + -
4, positive; —, negative; V, variable; Gl, glucose; Ga, galactose; a-G, Me a-D-glucoside; Su, sucrose;

Ra, raffinose; Ri, D-ribose; Xy, D-xylose; Ar, L-arabinose and D-arabinose; Rh, L-rhamnose; Ce, cellobiose;
Me, melibiose; La, lactose; Mn, D-mannitoi; In, myo-Inositol

Fermentation of maltose, trehalose, melibiose, lactose and cellobiose for all yeasts were negative.
Assimilation of galactose, sucrose, maltose, trehalose, salicin and raffinose for all yeasts were positive, but

inulin assimilation was negative for all yeasts.

Growths with cycloheximide (0.1%, 0.01%) and with more than 509 glucose for all yeasts were negative.

No yeasts grew at 37°C.

AR B%RTFHEEY BREI ¢ 3e& delloHData
not shown). &85 X F C. humicola = 9 Al =]
FoA A5 = FTalo] KE(pellicle)s BRIE BE
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gE AdEg F A3 (Table 2).
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Table 4. Morphology of the mold isolated from spoiled Omija tea

Classification Shape Color Width(um) Length(um) Diameter(um)

Colony — Greish - — —

Hyphae — White 10~20 25~65 —

Sporangiophore — — 15~20 10~60 —

Branch Cymomucor — — — —

Sporangium Spherical and Dark brown — — 10~50
ellipsoidal to black

Columella Spherical — — — (5.5X6.5)~(7.5X7.5)

Sporangiospore Spherical to Dark brown — — (4.0X4.0)~(7.0X8.0)
short-ellipsoidal to black

Rhizoid Absent

Chlamydospore Not observed

Zygospore Not observed

(—, Not applicable.)
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