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ABSTRACT:  Fifty bacterial isolates from nine samples of fresh shrimp shells exhibited chitinolytic 

activities. Five isolates showed high chitinase activity with clear zones of 2.0, 1.6, 1.5, 1.3 and 1.3 cm in 

diameter and were identified (API 20E System) as: Serratia marcescens biogroup 1a, Serratia  marcescens 

biogroup 1b, Klebsiella oxycota a, Klebsiella oxycota b and Bacillus sp., respectively.  Serratia marcescens 

biogroup 1a (the highest producer) is reported as a promising chitinase producer and therefore, optimization 

of fermentation conditions to maximize chitinase synthesis by this organism was conducted and factors such 

as carbon source, chitin concentration (up to 3.0%, w/w), nitrogen source, yeast extract concentration (up to 

2.0%,w/w), medium pH (5.0 to 8.0) and cultivation temperature (30 to 45°C) were evaluated. The highest 

chitinase activity (85 u. ml
-1

) was obtained after three days of fermentation at 30°C in medium (pH 8.0) 

contained chitin (2%), proteose peptone (2%) and yeast extract (0.25%) under shaking conditions (160 rpm). 
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1. INTRODUCTION 
Chitin, a linear chain of -1,4 linked N-acetyl D-glucosamine, is widely distributed in 

nature as the major structural component of fungal cell walls and exoskeleton of 

crustacean, insects and other arthropods (Anil et al., 2007). It is the second most abundant 

carbohydrate polymer in nature after cellulose and possibly the first in marine environment 

(Al-Ahmadi et al., 2008). 

Chitinases are the enzymes responsible for the hydrolysis of chitin into N-acetyl 

glucosamine (Mejia-Saules et al., 2006). Chitinases exist widely in both monocot and dicot 

plants and considered as a natural defense mechanism against phytopothogenic fungi and 

insects (Lamb et al., 1989 and Anil et al., 2007). Several bacterial species such as Bacillus 

pabuli (Frandberg and Schnurer, 1994), Bacillus licheniformis (Akhir et al., 2009), 

Serratia marcescens (Mejia-Saules et al., 2006), Aeromonas sp. (Al-Ahmadi et al., 2008) 

and the actinomycetes such as Streptomyces halstedii (Joo, 2005), S. aureofaciens 

(Taechowisan et al., 2003) and Streptomyces sp. (Narayana and Vijaralakshmi, 2009) have 

also shown a chitinase producing ability. These microorganisms produce such enzymes 

mainly for nutritional purposes to degrade chitin and utilize it as carbon source (Anil et al., 

2007). 

Chitinases have received an increasing interest since it can be used as effective 

biocontrol system against pathogenic fungi and insects in agriculture (Downing and 

Thomson, 2000), biopreservative of bread against molds (Helmy et al., 2005), isolation of 

fungal protoplast (Dahiya et al., 2005), production of chitooligosaccharides (Terayama et 

al., 1989) and the production of single cell protein from marine wastes (Ferrer et al., 1996). 

The main drawback is the high cost of chitinase production (Mejia-Saules et al., 

2006) and this increase the necessity to search for new over producer strains as well as to 

optimize cultivation conditions utilizing inexpensive raw materials to be able to improve 

the efficiency and economics of the production. Therefore, this study intended to isolate 
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and screen native chitinolytic bacterials strains from shrimp shells followed by 

optimization of the environmental conditions to maximize chitinase production utilizing 

the highest producer strain. 

 

2. MATERIALS AND METHODS 
2.1. Shrimp shells 

Fresh shrimp shells samples were collected from local fish markets in Riyadh city, 

Saudi Arabia, directly transferred to laboratory, dried at 105C to a constant weight and 

grinded to a fine powder. 

2.2. Chitin extraction 
 Chitin was chemically extracted from shrimp shells powder according to the 

method of Khanafari et al. (2008).  

2.3. Preparation of colloidal chitin 

 Colloidal chitin was prepared from the obtained powder according to the method 

described by Roberts and Selitrennikoff (1988). 

2.4. Isolation of chitinolytic bacteria 
 Chitinase producing bacteria were isolated from fresh shrimp shells. One gram of 

the fresh shrimp shells was diluted 1:10 (v/v) with peptone water (0.1%, w/w) in sterile 

Stomacher bag. Samples were then homogenized for 2 min using Stomacher Lab- blender 

400. From the appropriate dilution, 0.1 ml samples were spread plated on the surface of 

medium (pH 7.0) containing (g.L
-1

): colloidal chitin, 10 ; yeast extract (Oxoid, UK), 5; 

peptone (Oxoid, UK), 10; Na2HPO4, 6; K2HPO4, 3; NaCl, 0.5, and agar (Oxoid, UK), 20. 

Plates were incubated at 30C for 72h. Isolates were screened for their chitinase producing 

ability on the basis of the formed clearing zones around them. Such zones were resulted 

from the digestion of chitin and measured in mm (Rojas- Avelizapa et al., 1999). 

2.5. Identification of bacterial isolates 
 Identification of bacterial isolates was carried out according to the procedure 

reported by Bazaraa and Al-Dagal (1999). Three well isolated representative colonies of 

each colony type (color, size, shape) were picked and subcultured into Tryptic Soy Broth 

(Oxoid, UK) at 30C for 24h. Cultures were then streaked for isolation onto Tryptic Soy 

Agar plates and incubated at 30C for 24h. Isolated colonies were rechecked 

microscopically for their purity. Pure cultures were then identified using API 20E system 

(API, Bio Mérieux, France) according to the recommendation of the manufacture. 

2.6. Chitinase assay 
 Chitinase activity was measured using colloidal chitin as substrate. The reaction 

mixture containing 0.5ml of 10% (w/w) colloidal chitin in 0.1M citrate phosphate buffer 

(pH 6.0) and 0.5ml crude enzyme filtrate was incubated (50C, 1h) in a water bath. After 

then, the mixture was cooled in ice-water bath to stop the reaction and then centrifuged at 

2500xg for 10 min. at 4C. 

 Liberated reducing sugars were spectrophtometrically determined in the 

supernatant using the dinitrosalicylic acid method (Miller, 1959). One unit of chitinase 
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activity was defined as the amount of enzyme required to produce one micromole of N-

acetyl-D-glucosamine per minute under the specific assay conditions. 

2.7. Factors affecting chitinase activity 

2.7.1. Chitin concentration 

Chitinase assay was carried out in reaction mixture containing 0.5ml crude enzyme 

and 0.5ml colloidal chitin (0.25, 0.50, 1.0 and 1.5%, w/w) in citrate phosphate buffer 

(0.1M, pH 7.0) at 50C for different intervals. 

2.7.2. Buffer type 

 The enzyme assay was carried out at 50C for 1h in reaction mixture containing 

0.5ml crude enzyme in addition to 0.5ml of 1% (w/w) colloidal chitin in 0.1M of the 

following buffers: citrate phosphate, phosphate and Tris-HCl at pH 7.0. 

2.7.3. Buffer molarity 

 The enzyme assay was carried out at 50C for 1h in reaction mixture containing 

0.5ml crude enzyme and 0.5ml of 1.0% (w/w) colloidal chitin in citrate phosphate buffer at 

different molarities (0.05, 0.10, 0.15 and 0.20) at pH 7.0. 

2.7.4. Temperature 

 Different temperatures (30, 40, 50, 60 and 70C) were used at the previous assay 

conditions. 

2.7.5. Buffer pH 

 The enzyme assay was carried out at 50C for 1h in reaction mixture containing 

0.5ml crude chitinase and 0.5ml of 1.0% (w/w) colloidal chitin in 0.1M citrate phosphate 

buffer at different pH values (5.0, 6.0, 7.0, 8.0 and 9.0). 

2.8. Fermentation conditions 

 Test organism was allowed to grow aerobically at 30C with a standard 24h old 

inoculum (10% v/v) of the same medium composition under shaking conditions (160 rpm) 

in 250ml Erlenmeyer Flasks containing 100 ml chitinase production medium (same as 

isolation medium without agar). Chitinase activity was determined at 24h intervals for five 

days. Samples of medium containing cell were filtered (Millipore filter, 0.45µ) and the 

filtrates were used as the crude enzyme source. 

2.9. Fermentation optimization 

2.9.1. Carbon source 
 Growth was carried out as previously described utilizing one of the following 

carbon sources (1.0%, w/w): chitin, glucose, fructose, sucrose and glucosamine sulfate. 

Chitinase activity and productivity (units
-1

, day
-1

) were daily determined. 

2.9.2. Carbon source concentration 

 Seven levels of chitin (0.1, 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0%, w/w) were tested in the 

fermentation medium and chitinase synthesis was daily determined. 

2.9.3. Nitrogen source  

 Organic (urea, peptone, protease peptone, yeast extract containing 46.6, 16.4, 12.8 

and 10.0% nitrogen, respectively) as well as inorganic (ammonium chloride, ammonium 

sulfate, ammonium acetate, ammonium nitrate and ammonium carbonate) nitrogen sources 

were evaluated for their effect on chitinase synthesis. The used  medium was as described 
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earlier except it contained 2.0% chitin and different amounts of nitrogen sources 

containing equal amounts of nitrogen equal to that in 10.0 g peptone supplied in the 

original medium. Nitrogen percentage in all of the organic sources, except urea, was 

determined using Kjeldahl method (AOAC, 1990). 

2.9.4. Yeast extract concentration 

 Five levels (0.25, 0.5, 1.0, 1.5 and 2.0%, w/w) of yeast extract were examined for 

their role in chitinase synthesis. 

2.9.5. Medium pH 
 Medium containing 2.0% chitin, 2.0% protease peptone, 0.25% yeast extract as 

well as other described ingredients at different pH values (5.0, 6.0, 7.0 and 8.0) were tested 

for optimum chitinase production at 30C. 

2.9.6. Cultivation temperature 

 Fermentation was carried out at 30, 35, 40 and 45C in the medium described in the 

last step at pH 8.0 

 

3. RESULTS AND DISCUSSION 
3.1. Isolation and identification of chitinolytic bacteria 

 Fifty chitinase-positive colonies were isolated from nine samples of shrimp shells. 

Five colonies out of the fifty formed large clear zones (2.0, 1.6, 1.5, 1.3 and 1.3 cm in 

diameter) around them. Therefore, they were rechecked for purity and subjected to 

identification with API 20E system. These colonies were identified as: Serratia 

marcescens biogroup 1a, Serratia marcescens biogroup 1 b, Klebsiella oxycota a, 

Klebsiella oxycota b and Bacillus sp., respectively. Being the highest enzyme producer, 

Serratia marcescens 1a was therefore selected for further experiments. 

3.2. Factors affecting chitinase activity 

3.2.1. Substrate concentration 

 The relationship between chitin concentration and chitinase activity as affected by 

reaction time is shown in Table 1. Data revealed that the increase in reaction time or chitin 

concentration resulted in an increased chitinase activity. More than 90% of the maximum 

velocity (V max) was obtained when chitin concentration of 1.0% (w/w) was used at all 

tested reaction time intervals. Therefore, this concentration was chosen to perform future 

assays. Also, reaction time of 60 min was chosen to carry out assay. Obtained results 

agreed well with those obtained by Boller and Mauch (1988), Akhir et al. (2009) and 

Narayana and Vijayalakshmi (2009). 

3.2.2. Buffer type 

 Chitinase assay was conducted utilizing 1.0% chitin for 1h by the use of citrate 

phosphate, sodium phosphate, and tris-HCl buffers (0.1M, pH 7.0). Citrate phosphate 

buffer proved to be the best tested buffer, where maximum activity (40.9 u.ml
-1

) was 

obtained. On the other hand, only 74.7 and 38.4% of the maximum value were detected in 

the case of tris-HCl and sodium phosphate buffers, respectively. Several authors (Al-

Ahmadi et al., 2008; Nandakumar et al., 2007; Narayana and Vijayalaksmi, 2009) reported 
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the use of different buffers in chitinase assay. Such differences were expected due to the 

difference in enzyme source. 

 

Table 1. Chitinase activity (u. ml
-1

) ±SD as affected by chitin concentration and 

reaction time. 

Chitin conc. 

(%, w/w) 

Reaction time (min) 

     10     15      30      60      90     120 

______________________________________________________________________ 

0.25 ND
*±0.00

 
ND±0.00   5.0±0.09 10.0±0.08 14.0±0.20 16.0±0.41 

0.50 2.4±0.08 5.0±0.06   8.0±0.05 13.5±0.11 17.5±0.17 21.0±0.29 

1.00 3.7±0.05 6.5±0.09 11.3±0.12 15.7±0.20 19.7±0.25 23.5±0.31 

1.50 4.0±0.10 7.0±0.04 12.0±0.15 17.0±0.15 20.5±0.40 24.3±0.80 

* Not detected 

 

3.2.3. Buffer molarity 

 Chitinase assay was carried out in the presence of citrate phosphate buffer at 

different molarities (0.05, 0.10, 0.15 and 0.20 M). Results (Table 2) indicated that maximal 

activities (100 and 99.8%) were obtained with buffers with 0.05 and 0.10 M, respectively. 

The increase in molarity thereafter negatively affected activity and only 90.1 and 71.6% of 

the maximum activity were obtained at buffer concentrations of 0.15 and 0.20 M, 

respectively. Al-Ahmadi et al. (2008); Narayana and Vijayalaksmi (2009) and 

Nandakumar et al. (2007) reported similar results. 

 

Table 2. Effect of the molarity of citrate phosphate buffer (pH 7.0) on chitinase 

activity. 

M  u. ml
-1±SD % 

0.05 41.0±0.90 100.0 

0.10 40.9±0.75 99.8 

0.15 36.9±0.88 90.1 

0.20 29.3±0.72 71.6 

 

3.2.4. Temperature 

 Chitinase activity was determined in the presence of 1.0% colloidal chitin, citrate 

phosphate buffer (0.1M, pH 7.0) for 1h at different reaction temperatures (30, 40, 50, 60, 

70 and 100C. Results in Table 3 indicate that increasing temperature from 30 to 50C 

resulted in an increase in activity from 23.3 to 39.8 u.ml
-1

 (58.5 to 100.0%). A decrease in 

activity was noted by further increasing the temperature where only 60.4 and 35.3% of the 
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maximum value were obtained at 60 and 70C due to the partial denaturation of the 

enzyme. A complete loss of activity was detected at 100C. Bansode and Bajekal (2006) 

reported a temperature range of 35 to 60C as optimum temperature according to chitinase 

source used. Nandakumar et al. (2007) and Al-Ahmadi et al. (2008) indicated the use of 

37C to assay Pseudomons fluorescens and Aeromonas sp. chitinases, respectively. A 35C 

was utilized by Narayana and Vijayalakshmi (2009) to assay chitinase of Streptomyces sp. 

Similar to obtained results, Akhir et al. (2009) reported 50C to assay Bacillus 

licheniformis chitinase. 

 

Table 3. Effect of reaction temperature on chitinase activity. 

C  u. ml
-1±SD % 

30 23.3±0.34 58.5 

40 32.5±0.54 81.6 

50 39.8±0.50 100.0 

60 24.1±0.83 60.4 

70 14.1±0.67 35.4 

100 00.0±0.00 00.0 

 

3.2.5. Buffer pH 

 Results (Table 4) obtained indicated pH 5.0 as the optimum pH for chitinase 

reaction where maximum activity (47.1 u.ml
-1

) was achieved. A gradual decrease in 

activities reaching 84.6, 78.7, 52.1 and 47.0% of the maximum value were obtained when 

pH values of the reaction increased to 6.0, 7.0, 8.0 and 9.0, respectively. Nandakumar et al. 

(2007) reported the acidic pH of 4.0 as the choice to assay Pseudomonas fluorescens 

chitinase. Neutral pH value of 7.0 was used by Narayana and Vijayalakshmi (2009) to 

measure chitinase activity of Streptomyces sp. While, Al-Ahmadi et al. (2008) reported the 

alkaline pH of 9.0 for Aeromonas sp. chitinase. 

 

Table 4. Effect of pH on chitinase activity. 

pH u. ml
-1±SD % 

5.0 47.1±0.61 100.0 

6.0 39.9±0.69 84.6 

7.0 37.1±0.53 78.7 

8.0 24.5±0.61 52.1 

9.0 22.1±0.44 47.0 
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 Therefore, in this study chitinase activity was assayed utilizing 1.0% colloidal 

chitin in citrate phosphate buffer (0.1M, pH 5.0) at 50C for 1h in order to achieve the 

highest activity. Such optimization resulted in an increase of activity by three folds.  

3.3. Optimization of fermentation conditions 

3.3.1. Carbon source 

 The effect of various carbon sources (1.0%, w/w) on chitinase synthesis was 

studied. Chitinase activity was only detected (26 u.ml
-1

) when chitin was utilized as the 

carbon source in medium. The addition of glucose, fructose, sucrose and glucosamine 

showed no effect on the synthesis of the enzyme. This suggested that chitinase from  

Serratia marcescens 1a is regulated by induction and chitin acted as the inducer which 

neutralized the effect of the formed repressor protein allowing transcription and translation 

steps to occur producing chitinase (Wang et el., 1979). Similar results were reported by Al-

Ahmadi et al. (2008). 

3.3.2. Carbon source concentration 

 Several chitin concentrations (0.1, 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0%, w/w) were 

studied to evaluate their effect on chitinase synthesis in relation to fermentation time. 

Maximum activity (56.0 u.ml
-1

) was noted after 72h in medium contained 3.0% chitin. 

However, highest productivity of 19.2 u.ml
-1

 .d
-1

 was obtained after 2 days in medium 

contained 2.0% chitin (Table 5). Data also revealed that in most cases, maximum activities  

 

Table 5. The effect of chitin concentration in fermentation medium on chitinase 

production by Serratia marcescens 1a. 

Chitin conc. 
(%) 

Fermentation period (days) 
1 2 3 4 5 

      

0.1 
8.5*±0.20 

(8.5)** 
15.3±0.37 

(7.7) 
20.5±0.77 

(6.8) 
22.4±0.63 

(5.6) 
22.5±0.58 

(4.5) 

0.5 
9.3±0.18 

(9.3) 
26.5±0.38 

(13.3) 
27.7±0.22 

(9.2) 
27.6±0.29 

(6.9) 
27.6±0.41 

(5.5) 

1.0 
10.3±0.24 

(10.3) 
24.8±0.77 

(12.4) 
27.2±0.69 

(9.1) 
27.0±0.66 

(6.8) 
26.9±0.49 

(5.4) 

1.5 
12.6±0.35 

(12.6) 
32.4±0.61 

(16.2) 
37.8±0.62 

(12.6) 
38.7±0.41 

(9.7) 
38.8±0.79 

(7.8) 

2.0 
14.0±0.41 

(14.0) 
38.3±0.91 

(19.2) 
46.9±1.00 

(15.6) 
46.5±0.71 

(11.6) 
46.4±0.91 

(9.3) 

2.5 
15.1±0.32 

(15.1) 
38.4±0.42 

(19.2) 
46.6±0.83 

(15.5) 
48.8±0.95 

(12.2) 
50.0±0.93 

(10.0) 

3.0 
16.0±0.62 

(16.0) 
38.4±0.74 

(19.2) 
56.0±0.91 

(18.7) 
55.4±1.10 

(13.9) 
55.5±0.97 

(11.1) 

* Activity (u.ml
-1

) ±SD. 
** Productivity (u.ml

-1
.d

-1
). 
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were obtained after 3 days and persisted after that. On the other hand, productivities 

increased to reach its maximum values at the second day and gradually decreased after 

that. The only exception was in the case of 0.1% chitin where productivities started to 

decrease from day 2 of fermentation and continued to fall down to the end of the 

fermentation period. Narayana and Vijayalakshmi (2009) and Taechowisan et al. (2003) 

reported 1.0% colloidal chitin as optimum concentration for chitinase production by 

Streptomyces sp. and S. aureofacians. According to Gupta et al. (1995), Streptomyces 

viridicans produced the highest level of chitinase in medium contained 1.5% chitin, while 

0.75% chitin was the concentration of choice by Al-Ahmadi et al. (2008) to maximize 

chitinase production by Aeromonas sp. 

3.3.3. Nitrogen source 

 Several nitrogen sources, organic and inorganic, were evaluated for their effect on 

enhancing chitinase synthesis by test organism. Data presented in Table 6 clearly indicated 

that organic nitrogen sources were, in general, better in supporting chitinase synthesis than 

inorganic sources. In all tested nitrogen sources, maximal activities were achieved after 3 

days of fermentation except in the case of proteose peptone, where maximum activity was 

noted after almost 4 days. 

 

Table 6. The effect of nitrogen source on chitinase production by Serratia marcescens 1a. 

Nitrogen source Fermentation period (days) 

1 2 3 4 5 
______________________________________________________________________ 

Peptone 
14.0*±0.19 

(14.0)** 
38.3±0.46 

(19.2) 
46.9±0.49 

(15.6) 
46.5±0.58 

(11.6) 
46.4±0.34 

(9.3) 

Protease 
peptone 

13.8±0.23 
(13.8) 

45.5±0.64 
(22.8) 

58.5±0.83 
(19.5) 

68.8±1.07 
(17.2) 

69.0±0.98 
(13.8) 

Urea 
8.5±0.25 

(8.5) 
36.0±0.39 

(18.0) 
41.0±0.43 

(13.7) 
41.1±0.40 

(10.3) 
41.0±0.65 

(8.2) 

Ammonium 
chloride 

8.3±0.33 
(8.3) 

17.0±0.41 
(8.5) 

34.0±0.57 
(11.3) 

33.9±0.28 
(8.5) 

34.1±0.39 
(6.8) 

Ammonium 
sulfate 

8.2±0.14 
(8.2) 

15.2±0.34 
(7.6) 

32.3±0.28 
(10.8) 

31.8±0.40 
(8.0) 

31.6±0.28 
(6.3) 

Ammonium 
citrate 

2.5±0.08 
(2.5) 

8.3±0.18 
(4.2) 

24.0±0.29 
(8.0) 

25.0±0.25 
(6.3) 

25.5±0.38 
(5.0) 

Ammonium 
nitrate 

8.2±0.18 
(8.2) 

15.3±0.47 
(7.7) 

32.1±0.28 
(10.7) 

31.8±0.51 
(8.0) 

33.0±0.43 
(6.6) 

Ammonium 
carbonate 

8.4±0.09 
(8.4) 

15.0±0.33 
(7.5) 

32.0±0.65 
(10.7) 

33.0±0.73 
(8.3) 

33.5±0.75 
(6.7) 

* Activity (u.ml
-1

) ±SD. 
** Productivity (u.ml

-1
.d

-1
). 
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 Proteose peptone resulted in the highest activity (69.0 u.ml
-1

). On the other hand, 

the lowest activity of 25 u.ml
-1

 was obtained when ammonium acetate was utilized as the 

nitrogen source. The highest chitinase productivity (22.8 u. ml
-1

 .d
-1

) was obtained with 

proteose peptone after 2 days followed by the same source and peptone (19.5 and 19.2 u. 

ml
-1

 .d
-1

) after 3 and 2 days, respectively. It was reported (Al-Ahmadi et al., 2008) that 

chitinase production by Aeromonas sp. was maximized when peptone or ammonium 

sulfate were utilized as the nitrogen source. Narayana and Vijayalakshmi (2009) indicated 

that yeast extract enhanced chitinase production. However, Mejia-Saules et al. (2006) 

utilized ammonium citrate as the nitrogen source. 

3.3.4. Nitrogen source concentration 

 Results shown in Table 7 indicated 74.5 u.ml
-1

.d
-1

 as the maximum obtained 

chitinase production. Such activity was reached in medium contained 2.0% proteose 

peptone after 3 days. Again, the same medium resulted in achieving the highest 

productivity (34.4 u.ml
-1

.d
-1

) after 2 days. Chitinase production improved by the increase in 

the concentration of proteose peptone and maximal activities were obtained at the 

concentration of 2.0%. A gradual decrease was noted after that. Akhir et al. (2009) mixed 

organic nitrogen source (peptone, 0.5 g.L
-1

) and an inorganic source (sodium nitrate, 2.55 

g.L
-1

) to maximize chitinase production by Bacillus licheniformis. On the other hand, Al-

Ahmadi et al. (2008) recommended ammonium sulfate (1.5 g.L
-1

) as optimum nitrogen 

source for chitinase synthesis by Aeromonas sp. 

 

Table 7. The effect of proteose peptone concentration on chitinase production by 

Serratia marcescens 1a. 

Protease 

peptone 

    % 

Fermentation period (days) 

1 2 3 4 5 

______________________________________________________________________ 

0.8 
13.8*±0.28 

(13.8)** 

45.5±0.45 

(22.8) 

58.5±0.93 

(19.5) 

68.8±1.22 

(17.2) 

69.0±1.15 

(13.8) 

1.5 
22.9±0.39 

(22.9) 

58.2±0.78 

(29.1) 

67.0±0.98 

(22.3) 

68.5±0.88 

(17.1) 

69.0±1.06 

(13.8) 

2.0 
23.0±0.32 

(23.0) 

68.8±1.00 

(34.4) 

74.0±0.76 

(24.7) 

74.2±0.62 

(18.6) 

74.5±1.23 

(14.9) 

2.5 
20.7±0.27 

(20.7) 

53.3±0.84 

(26.7) 

63.0±0.98 

(21.0) 

67.0±0.93 

(16.8) 

67.7±1.05 

(13.5) 

3.0 
20.1±0.38 

(20.1) 

40.0±0.49 

(20.0) 

51.7±0.88 

(17.2) 

52.0±0.76 

(13.0) 

53.0±0.98 

(10.6) 

* Activity (u.m1
-1

) ±SD. 

** Productivity (u.ml
-1

.d
-1

). 
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3.3.5. Yeast extract concentration 

 Although the fact that yeast extract is usually used in microbiological media to 

supply vitamins and minerals (Difco, 1984), the increase in yeast extract concentration 

from 0.25 to 2.0% didn't affect chitinase production (data not shown) and therefore, the 

concentration of 0.25% was recommended for further experiments. Narayana and 

Vijayalakshmi (2009) reported that 0.4% yeast extract significantly increased chitinase 

production by Streptomyces sp. 

3.3.6. Initial medium pH 

 The optimum pH for chitinase production was determined in phosphate buffered 

medium with various initial pH levels (5.0, 6.0, 7.0 and 8.0). Results (Table 8) indicated 

pH 8.0 as the optimum to obtain maximum enzyme production (85.1 u.ml
-1

). At all tested 

pH levels, maximal activities were achieved almost after 3 days. Maximal obtained 

activities for pH 7.0, 6.0 and 5.0 were 87.2, 85.5 and 80.1% of the maximum obtained at 

pH 8.0 after 3 days, respectively. Maximum productivity of 37.8 u.ml
-1

.d
-1

 was obtained 

after 2 days at pH 8.0. Obtained results were similar to those reported by Al-Ahmadi et al. 

(2008) and Kuk et al. (2005) where both reported pH 8.0 as the optimum for chitinase 

production from Aeromonas sp. 

 

Table 8. The effect of initial medium pH on chitinase production by Serratia 

marcescens 1a. 

pH Fermentation period (days) 

1 2 3 4 5 
______________________________________________________________________ 

5.0 19.6*±0.27 

(19.6)** 

62.0±0.58 

(31.0) 

68.1±0.79 

(22.7) 

65.5±0.69 

(16.4) 

52.5±0.73 

(10.5) 

6.0 20.9±0.33 

(20.9) 

65.2±0.84 

(32.6) 

72.5±0.98 

(24.2) 

73.9±0.98 

(18.3) 

73.2±0.91 

(14.6) 

7.0 23.0±0.38 

(23.0) 

68.8±0.93 

(34.4) 

74.1±0.96 

(24.7) 

74.2±1.06 

(18.6) 

74.2±1.00 

(14.8) 

8.0 25.2±0.41 

(25.2) 

75.5±0.99 

(37.8) 

85.0±1.34 

(28.3) 

85.1±1.56 

(21.3) 

85.0±2.05 

(17.0) 

* Activity (u.ml
-1

) ±SD. 

** Productivity (u.ml
-1

.d
-1

). 

 

3.3.7. Cultivation temperature 

 Data presented in Table 9 indicated that maximum chitinase production was 

achieved at 30C (85.0 u.ml
-1

) and this value was 1.4 and 1.6 times that obtained at 35 and 

40C, respectively. Such results agree well with those reported by Al-Ahmadi et al. (2008) 

and Kuk et al. (2005). 
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Table 9. The effect of cultivation temperatures on chitinase production by Serratia 

marcescens 1a. 

Temperature 

C 

Fermentation period (days) 

1 2 3 4 5 
______________________________________________________________________ 

30  25.2*±0.25 75.5±0.98 85.0±1.32 85.1±1.46 85.0±1.52 

35 16.8±0.28 41.9±0.44 60.7±0.79 60.8±0.85 59.9±0.70 

40 14.0±0.34 35.0±0.48 51.5±0.98 53.2±0.84 50.0±0.90 

* Activity (u.ml
-1

) ±SD. 

 

4. CONCLUSION 

In conclusion, the isolated Serratia marcescens 1a was reported as potent chitinase 

producer and may be industrially utilized to hydrolyze wastes containing chitin. However, 

more research is needed to study enzyme characteristics and to evaluate its use in a semi-

industrial scale. 
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 Serratia marcescens 1a  إختيار الظروف المثلى إلنتاج إنزيم الكيتينيز بواسطة 
الدقل محمد مسفريحيى و محمد ه، هانى أحمد بازرعوائل    

 11411قسم علوم األغذية والتغذية، كلية علوم األغذية والزراعة، جامعة الملك سعود، الرياض 
 

عينات مختلفة من قشور الروبيان الطازجة أظهرت  تسعل عليها من و حصلخمسون عزلة بكتيرية تم ا :الملخص العربى
عزالت منها تميزا فى اإلنتاج على األطباق مع ظهور مناطق تحلل رائقة ذات  خمسأظهرت . نشاطا إلنزيم الكيتينيز

 Serratia marcescens biogroup :كالتالى API 20Eتم تعريفها بواسطة نظام سم و  1.1، 1.1، 1.1، 1.1، 0.2 أقطار

1a, Serratia  marcescens biogroup 1b, Klebsiella oxycota a, Klebsiella oxycota b and Bacillus sp.  على
تم . ختيارها لتعظيم إنتاج إنزيم الكيتينيزاتم وقد أعلى ساللة منتجة  Serratia marcescens biogroup 1a كانت.التوالى

 حتى)تركيز مستخلص الخميرة ومصدر النيتروجين و ( وزن/وزن ٪1حتى )تركيز الكيتين دراسة تأثير مصدر الكربون و 
ل على و تم الحص(. م41ºإلى  12)درجة حرارة التخمر و ( 8 إلى 1)س الهيدروجينى للبيئة درجة األو ( وزن/وزن 0٪

 8فى بيئة ذات أس هيدروجينى م 12ºبعد ثالثة أيام من التخمر على ( وحدة لكل مل بيئة 81)أعلى إنتاج لإلنزيم 
 .(هزة بالدقيقة 112)مستخلص خميرة فى محضن هزاز  ٪2.01بروتيوز ببتون و  ٪0كيتين و  ٪0تحتوى على 

 
 .إنزيم الكيتينيز، الظروف المثلى، قشور الروبيان ،Serratia marcescens  :الكلمات المفتاحية

 


