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Development of Simple Colorimetric Method for Detecting Contamination
of Liquid Spawn of Oyster Mushroom by pH Indicator
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ABSTRACT: For the detection of contaminated liquid spawn, we selected suitable medium, indicator and devel-
oped method of diagnosis. The growth of pathogenic bacteria, Pseudomonas sp., and fungi, Trichoderma sp., in YPL
media was better than in PDA and NA. In addition, the changes of color and absorbance of media were obviously
showed when contaminated liquid spawn by pathogenic bacteria and fungi was incubated on YPL including phenol
red for 48 hour at 25°C. The color of YPLP after incubating of infected liquid spawn by Pseudomonas sp. and
Trichoderma sp. were changed from orange to red and to scarlet, respectively. Whereas, the color of YPLP after
incubation of only Pleurotus ostreatus indicated yellow at liquid spawn. Therefore, it is possible to easily distinguish
contaminated liquid spawn by color of change in YPLP.

KEYWORDS : Detection of contamination, Liquid spawn, Phenol red, Pleurotus ostreatus, Pseudomonas sp., Tri-
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FEFFoHol k. o] F AL Pseudomonas
tolaasii®} P. agarici7t 9o1H B sEuX]/dollA]
Po 7 FA(rasied)e] WA, £ (glistening)S ¥ WHETH
(translucent)®] colonyS ¥/d3}™, dextrose, L-arabinose,
levulose, D-xylose, D-mannose, galactose, D-trehalose,
cellobiose, M-mannitol, glycerine, inositol, solbitol, L-
rthamnoseE w3l|3t] 4HS FA3t= FolH (Krieg and
Holt, 1984), ©] 5(1996)2] R3rel &3H P folaasiiSt
P agarici7} Yol AF o =gle]H Al o] HAMES BA
SHA AARITIAL st 2]l FESFeIH S FEol,
F3, =ERAL T QA HAle] BE A7l 24
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HHFO = Tricoderma, Aspergillus, Penicillium, Gliocladium
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YPL(yeast extract, peptone, lactose), PDA, NAH|Z]<]|
HEte] 25°CollA 747F viFet § iR E Aldet
Aok TSk ZjEARE A Zge]e]  pHAA]CF
(bromocresol green, methyl red, bromocresol purple,
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2 Ao, AA KR o] 3 dAge
B33 =A(TECAN, GENios) BGH7MIAE 612 nm,
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Aote] vhgASo e FREUSE[%, (AODyga
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Fig. 1. Changes in color of YPL liquid media including the pH after growth of microorganisms. A: BG (bromocresol green), B:
MR (methyl red), C: BP (bromocresol purple), D: BTB (bromothymol blue), E: PR (phenol red). Reft and Right media are
show to non-inoculated and microorganism inocuated media, respectively.
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Fig. 2. Changes in optical density of YPL media including in-
dicators after culturing microorganisms. A: P, tolaasii,
B: P agarici, C: T. koningii, D: T. harzianum, E: T.
atroviride, F: T. virens.
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Table 1. Changes in pH of media including indicators after
growth of microorganisms cultured for 7 days at 25°C

Indicators®

Microogarnism

BG MR BP BTB PR
P, ostreatus 6.7 6.7 6.6 6.7 6.6
P tolasii 7.8 8.1 8.0 8.1 7.9
P agarici 7.5 7.4 73 7.5 7.2
T koningii 73 6.9 6.9 7.1 7.1
T. harzianum 7.3 7.2 7.2 7.3 7.3
T. atroviride 6.9 6.8 6.8 6.9 6.7
T. virens 7.3 7.3 7.3 7.4 7.2

*BG: Bromocresol green, MR: Methyl red, BP: Bromocresol purple,
BTB: Bromothymol blue, PR: Phenol red. Initial pH of media was
adjusted to 7.0.
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Fig. 3. Changes in color of YPL liquid media including BTB (A) and PR (B) when P ostreatus and microorganism causing
disease of mushroom were together cultured for 7 days at 25°C. C: non-inoculated media, P: P ostreatus, a: P ostreatus +
P tolaasii, b: P ostreatus + P. agarici, c: P. ostreatus+ T koningii, d: P. ostreatus+ T. harzianum, e: P. ostreatus + T.

atroviride, f: P. ostreatus + T. virens.
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Fig. 4. Changes in optical density of media including BTB
and PR when P. ostreatue and microorganism causing
disease of mushroom were together cultured for 7 days
at 25°C. A: P ostreatus + P. tolaasii, B: P. ostreatus +
P, agarici, C: P. ostreatus + T. koningii, D: P. ostreatus
+ T harzianum, E: P. ostreatus + T. atroviride, F: P.
ostreatus + T. virens.
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Table 2. Changes in pH of media including BTB and PR when
P ostreatus and microorganism causing disease of
mushroom were together cultured for 7 days at 25°C

Microorganism BTB PR
P ostreatus 6.8 6.8
P, ostreatus + P. tolaasii 8.1 8.0
P, ostreatus + P. agarici 8.0 7.9
P ostreatus + T. koningii 7.6 7.4
P, ostreatus + T. harzianum 7.6 7.5
P, ostreatus + T. atroviride 6.9 6.9
P, ostreatus + T. virens 7.4 7.5
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Fig. 5. Changes in color of solid media including BTB (A) and PR (B) when P. ostreatus and microorganism causing disease of
mushroom were together cultured for 7 days at 25°C. C: non-inoculated media, P: P. ostreatus, a: P. ostreatus + P. tolaasii,
b: P. ostreatus + P. agarici, c: P. ostreatus + T. koningii, d: P. ostreatus + T. harzianum, e: P. ostreatus + T. atroviride, f: P.

ostreatus + T. virens.
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Fig. 6. Changes in optical density of YPLP liquid media in-
cluding PR when P. ostreatus and microorganism
causing disease of mushroom were together cultured
for 2 days at 25°C. A: P. ostreatus+ P. tolaasii, B:
P ostreatus + P. agarici, C: P. ostreatus + T. koningii,
D: P ostreatus +T. harzianum, E: P ostreatus +T.
atroviride.
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Table 3. Color of YPLP liquid media when P ostreatus and
microorganism causing disease of mushroom were
together cultured for 5 days at 25°C

Microorganism L a b E

Non-inoculated 60.13 3.23 15.81 0

P ostreatus 63.6 -2.4 18.4 47.1
P, ostreatus + P. tolaasii 63.4 11.3 8.1 105.5
P, ostreatus + P. agarici 61.5 13.2 235 130.8
P ostreatus + T. koningii 63.2 =33 134 55.0
P. ostreatus + T. harzianum 64.3 -2.5 17.6 51.8
P, ostreatus + T. atroviride  62.3 -1.6 12.7 329
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Fig. 7. Changes in color of YPLP media when P ostreatue and microorganism causing disease of mushroom were together
cultured for 2 days at 25°C. C: Non-inoculated, C-1: P. ostreatus, C-2: P. ostreatus + P. tolaasii, C-3: P. ostreatus + P.
agarici, C-4: P. ostreatus + T. koningii, C-5: P. ostreatus + T. harzianum, C-6: P. ostreatus + T. atroviride. Upper and below
photo is showed liquid and solid media, respectively.
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