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Abstract 
Colletotrichum gloeosporioides Penz. (Sacc) is a one of the problems which effect to mango production 

on pre and post-harvest. The goal of this research was to study interaction between protease enzyme while 
produced by C. gloeosporioides 19 isolates causing mango anthracnose disease in 3 provinces as Chachoeng 
sao, Ratchaburi and Phichit to aggressiveness. Isolation of all pathogen on casein hydrolysis medium (CHM) 
contained with 10% skim milk. The finding indicated that all of isolates could be produce protease enzyme by 
based on their clear zone formations around the colonies and enzyme activity investigation of 19 isolates was 
estimated an average 1.6702  2.3448 mg/ml. Pathogenicity test by used fungal with the highly and leastways 
enzyme activity inoculated on mango fruit and the results showed fungi that have a lot of enzyme activity is a more 
severe disease than isolates with low enzyme activity. The research will be led to finding method to control and 
environmental management for maintain the quality of mango. 
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 Colletotrichum gloeosporioides Penz. (Sacc) 
    protease 

 C. gloeosporioides  19   3  
      casein hydrolysis 

medium (CHM)  10 % skim milk   
 protease  (clear zone)   

 19   1.6702 - 2.3448 mg/ml  
   

  
   

:     Colletotrichum gloeosporioides 
 

 
 

   Coates et al. (1993)  C. 
gloeosporioides   appressorium  infection peg 

   
  (Yan et al., 2018)  
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  (hydrolysis)  (peptide bond; CO-NH)  

 (Rovensky et al., 2011)  Trevan (1987)     
   Colletotrichum  

  C. acutatum  C. 
gloeosporioides  (Winyarat et al., 2013) 

 
 protease  C. gloeosporioides  

  
 

 
1.  clear zone  casein hydrolysis medium (CHM) 

 C. gloeosporioides  19  3     
     

  CHM  10% skim milk  near UV 
 12   25    clear zone   3  

 completely randomized design (CRD)  5    
R-stat X64 3.4.0  
2.  

 19   potato dextrose agar (PDA)  near UV  12 
  25   5   phosphate buffer plus 

sugar (PBS)  (spore suspension)  104 /  
  1% (w/v) skim milk   175 

   24  48  72   6   
10,000   10   (supernatant)  crude enzyme 

  spectrophotometer  660  
 Cupp-Enyard (2008)  

3.  
   2  PDA  

near UV  12   25   5   cork borer  0.6  
  mycelial disc    (moist chamber) 

  7    (disease incidence)  Scion 
image analysis 

 
 

1.  clear zone  casein hydrolysis medium (CHM) 
 3   C. gloeosporioides  19   (clear zone) 

  CHM  10% skim milk  
 RB008  RB009  clear zone   4.2667  4.2333  

 clear zone  2   (LSD=0.3273)  PC009  clear zone 
 2.6500  (Table 1)  
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Table 1  Clear zone diameter and protease enzyme activity of Colletotrichum gloeosporioides on CHM which 
incubated at 25 °C under near UV with alternative darkness 12 hr for 3 days. 

Isolate Diameter of clear zone at d3 (cm) Enzyme activity (mg/ml)1/ 
24 hr 48 hr 72 hr Mean 

CS001 3.4000cd 1.8755i 2.2165f 2.6180a 2.2367 
CS002 3.1467cd 1.7160o 1.7655o 1.9140p 1.7985 
CS003 3.2667h 1.5840p 1.6720p 1.7545q 1.6702 
CS004 3.3667cd 1.8553j 2.0460i 2.0680m 1.9898 
CS005 4.0333ab 2.0075f 2.1780g 2.3210g 2.1688 
CS006 4.1167ab 2.0240e 2.2275e 2.3760d 2.2092 
CS007 3.8500b 1.8810i 2.2275e 2.3045h 2.1377 
CS008 3.8333b 1.5675q 1.8370n 1.9690n 1.7912 
CS009 3.9833ab 1.9415h 2.2935c 2.3760d 2.2037 
CS010 3.2500cde 1.7765m 1.9965k 2.0845l 1.9525 
PC008 2.9167fg 1.9635g 2.2385d 2.2550i 2.1523 
PC009 2.6500g 1.8260k 2.0625h 2.2550i 2.0478 
PC010 2.9333efg 2.1450a 2.4255a 2.4805b 2.3503 
RB002 3.1000def 2.1285b 2.3650b 2.4200c 2.3045 
RB004 3.5000c 1.8260k 2.0130j 2.1670j 2.0020 
RB008 4.2667a 1.7655n 1.9140l 2.1010k 1.9268 
RB009 4.2333a 1.7930l 1.8480m 1.9525o 1.8645 
RB013 2.7833fg 2.0680c 2.2440d 2.3503f 2.2208 
RB015 2.8500fg 2.0515d 2.2110f 2.3650e 2.2092 
F-value  *** *** *** *** - 

CV 5.8105 0.2945 0.2627 0.2566 - 
LSD 0.3273 0.0091 0.0091 0.0091 - 

 
 

2.  
 protease  (1% skim milk)  

  24  48   1.5840  2.1450  1.6720  2.4255 /  
  72   1.7545  2.618 /   24 

 48   PC010  72   CS001  3   PC010 
 2.3503 /   CS010  2.2367 /  

  24 48  72    CS003  1.6702 /  (Table 1)  
3.  

 C. gloeosporioides  PC010  CS003 
 2 (Figure 1A  1B)   PC010  

   
 7   41.0589   CS003  7.4706

    (Figure 1C  1D) 
 

 
 
 

 
 
 

Figure 1 Clear zones of Colletotrichum gloeosporioides at 25 °C under near UV with alternative darkness 12 hr 
after 3 days of incubation (A) PC010 and (B) CS003, and aggressiveness investigation on mango fruits 
incubated at room temperature for 7days by (C) PC010 and (D) CS003.  

1/ Column values followed by the same letter are not significantly different (P=0.05)     
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 protease  C. gloeosporioides  clear zone 

 CHM  
 (correlation)  

 Winyarat et al. (2013)  clear zone  
 Colletotrichum   protease 

 
 (Redman and Rodriguez, 2002)  extracellular enzymes 

  
 Colletotrichum   cutinase, pectinase  cellulase (Yakoby et al., 2000)  

protease  (Clark et al., 1997)  (Dickman and 
Patil, 1986)  protease    
Colletotrichum coccodes   UV 

 protease  cellulase    
endophyte (Redman and Rodriguez, 2002)  

 
 

 C. gloeosporioides  19   protease 
 (1% skim milk)  clear zone  CHM  
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