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Abstract 

Transglutamine is the enzyme that forms cross-links between protein molecules to produce new proteins with novel 

functionalities. The present study is aimed to produce microbial transglutaminase (MTGase) using the soil as a source for 

MTGase producing strains. Selective isolation of actinomycetes strains and screening of the isolated strains to measure their 

ability to produce MTGase were carried out. Also, the genus and the species of the isolated MTGase strain were identified. 

The results of inoculated aqueous extracts of the soil samples using selective agar glycerol medium showed that the colonies 

were Gram positive, appear powdery and opaque white which described as actinomycetes-like colonies. Three samples from 

the first group (eight samples) which produced the highest amount of the enzyme were chosen to continue the screening 

steps. The second group (13 soil samples) and the samples which were selected from the first group were tested again for 

ability to produce MTGase using tryptic casein hydrolyzate instead casein as a substrate. The results indicated that there 

were seven strains only from the aforementioned strains produced high amount of MTGase (about 0.04 U/ ml). These strains 

were tested through the second screening which revealed that the maximum enzyme activity was obtained from four strains 

only which were subjected to further tests to investigate its taxa of bacterial classification. The light microscopic 

examination indicated that the four strains showed unfragmented hyphae. Beside, some sprouting spores were shown in only 

three strains which were subjected to the third screening using equal cell content rather than equal inoculum volume. The 

maximum produced enzyme was obtained from only one strain after four days of fermentation. It was selected to study the 

next part of the study. The light and scanning electron miscopy indicated that the isolated strain in the present study is 

related to the genus Streptomyces. The species was also identified by investigation of 34 tests of those used to identify the 

Streptomyces strains which indicated that the prepared strain is Streptomyces diastaticus. 
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Introduction 

Transglutaminase (TGase; protein- glutamine, -

glutamyltransferase, EC 2.3.2.13) is an enzyme that forms 

cross links between protein molecules.Transglutaminase 

catalyses an acyl-transfer reaction between the -

carboxyamide group of a peptide-bound glutamine residues  

(acyl donors) and a variety of primary amines (acyl 

acceptors) mainly the -amino group of lysine residues in 

certain proteins. In the absence of amine substrates, TGase 

catalyses the deamidation of glutamine residues during 

which water molecules are used as acyl acceptors (Motoki 

and Seguro, 1998; Kuraisihi et al., 2001; Yokoyama and 
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Kikuchi, 2004). In general, there are three approaches to 

develop industrially useful TGase. The first is to extract 

and purify the enzyme from the tissues or body fluids of 

animals, such as cattle, swine and fish. The second 

approach is to screen for TGase producing 

microorganisms. If an appropriate microorganism which 

produces TGase could be found, it would be possible to 

mass produce TGase by traditional fermentation 

technology. The third approach is to obtain the enzyme by 

means of genetic manipulation using host microorganisms, 

such as Escherichia coli, Bacillus, yeast and Aspergillus 

(Yokoyama and Kikuchi, 2004). 

Screening for enzyme-producing strains out of several 

thousand microorganisms was carried out with Amano 

Pharmaceutical Co. in Japan. The microorganisms excreted 

TGase into the cultural broth and were named microbial 

TGase (MTGase) (Motoki and Seguro, 1998; Yokoyama 

and Kikuchi, 2004). Ando et al. (1989) reported that the 

first characterized microbial transglutaminase MTGase was 

that of the bacterium Streptomyces mobaraensis 

(previously termed Streptoverticillium mobaraensis). Its 

purification was rather easy and the production of MTGase 

has been established commercially. Micobial 

transglutaminase, which had been found mainly in 

actinomycetes, is an extracellular enzyme excreted in the 

fermentation broth so that it can be recovered through 

separation of the solid material from the broth (i.e.) cell 

disruption is unnecessary for MTGase extraction in such 

cases (Zhu et al., 1995; Zhu et al., 1996; Yan et al., 2005; 

Zhu and Tramper, 2008; Souza et al., 2011). The present 

study is aimed to use the soil as a source for microbial 

transglutaminase producing strains. Selective isolation and  

screening of the isolated strains for their ability to produce 

MTGase were studied. Also, the genus and the species of 

the isolated strain were identified. 

Materials and Methods    

Soil sample 

Twenty-one of the soil samples in two groups (first 8 

samples, second 13 samples) were collected from different 

locations in Alexandria Governorate, Egypt.  

Chemicals and reagents 

N-carboxybenzoyl-L-glutaminyl-glycine (CBZ) and 

-glutamic acid -monohydroxamte were purchased from 

Sigma-Aldrich Co., USA. All the other chemicals were of 

analytical grade. 

Microbial transglutaminase (MTGase) 

Transglutaminase (EC 2.3.2.13), Activa WM, was 

obtained from Ajinomoto Foods, S.A.S. France. 

Strain isolation and cultivation 

About 25 gms of the soil samples were added to 50 ml 

sterilized distilled water and the suspension was shaken at 

200 rpm for 10 min and then centrifuged at 3000 rpm for 

10 min (Macedo et al., 2007). Aliquots of the soil extract 

were inoculated onto Petri dishes containing actinomycetes 

isolation agar glycerol selective media composed of the 

following: (l-1): 2 g sodium caseinate, 0.1 g asparagine, 4 g 

sodium propionate, 0.5 g dipotassium phosphate,  0.1 g 

magnesium sulfate, 1 mg ferrous sulfate, 15 g agar and 5 g 

glycerol at pH 8.1 ± 0.2. The plates were incubated at 30C 

for up to 5 days. Actinomycete-like colonies are streaked 

onto Petri dishes and slants of International Streptomyces 

Project 2 "ISP2" media containing (l-1): 4 g yeast extract, 

10 g malt extract, 4 g dextrose and 20 g agar at pH 7.2±0.2 

(Difco Manual, 1998). The plates were incubated at 25C  
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and checked for purity. The grown spores were removed 

from the slants using glycerol 50% and preserved in 

cryotubes at -20C (Gerber et al., 1994). 

MTGase-production screening 

Two-stage cultivation process, seeding and 

fermentation, was performed for production of MTGase as 

reported by Macedo et al. (2007). 

Seeding 

The ability to produce MTGase was determined by 

inoculating 2.5 ml of spore suspension into seeding bottles 

(600 ml) containing 100 ml of seed medium composed of 

the followings (l-1): 2 g peptone; 5 g glucose; 1 g MgSO4 

and 2 g KH2PO4 adjusted to pH 7. The bottles were 

incubated for 2 days at 30C and 200 rpm in a rotational 

shaker. 

Fermentation 

Aliquots of 16 ml of the pre-inoculated seeding 

medium were transferred to 184 ml of the fermentation 

medium (l-1), 20 g peptone, 2 g yeast extract, 20 g starch, 5 

g glucose, 1 g MgSO4 and 2 g KH2PO4, pH 7 in 900 ml 

bottles and cultivated at 30C for 5 days at 200 rpm. All 

runs were made in duplicate. Then the culture medium was 

centrifuged using refrigerated centrifuge at 3000 rpm for 

10 min at 4C to prepare the cell free extract.  

Preparation of tryptic casein hydrolyzate (TCH) 

Twenty grams of alkaline soluble casein were 

dissolved in 100 ml Tris-buffer pH 8, and then 0.2 g of 

trypsin (E-Merck) were added and incubated for 18 hrs at 

37C. The mixture was boiled for 5 min then cooled in ice 

bath and centrifuged at 3000 rpm for 20 min and preserved 

at -4C. The activity of equal volumes of pure enzyme 

solution (Ajinomoto Activa WM MTGase) was measured 

separately by the both substrates TCH and CBZ. A 

correction factor was calculated to convert the enzyme 

units measured by TCH to the more common units 

measured by the synthetic substrate CBZ. The correction 

factor was measured for each prepared batch of the tryptic 

casein hydrolyzate. 

MTGase activity 

The enzyme activity was measured by colorimetric 

 hydroxamate procedure with N-carboxybenzoyl-L-

glutaminyl-glycine according to the procedure of Macedo 

et al. (2007). The reaction mixture containing 1.8 ml of 

citrate buffer (0.2 M pH 6.0), 0.6 ml of enzyme, 0.45 ml of 

the substrate solution, and 0.15 ml of 4 N neutral 

hydroxylamine. The reaction mixture was incubated at 

37C for 30 min and then the reaction was stopped by 

adding an equal volume (0.75 ml) of each of the following 

solutions 1:3 HCl, 5% FeCl3 in 0.1 M HCl, and 12% TCA. 

The absorbance was measured at 525 nm (Spectronic 20, 

Bausch and Lomb, USA). One unit of MTGase activity 

was defined as the amount of enzyme which causes the 

formation of one micromole of hydroxamic acid per min at 

37C. A calibration curve was prepared using -glutamic 

acid -monohydroxamate. 

Dry cell weight 

Aliquots of the fermentation culture were 

centrifuged at 3,000 g for 20 min. Cell pellets were washed 

twice with cold distilled water and dried at 80C to a 

constant weight in vacuum oven (Zheng et al., 2002). 

Residual sugars: Residual sugars were measured as 

reducing sugars according to the method of Miller (1959). 

Starch was completely hydrolyzed before measurement as 

described by (Zheng et al., 2002). 

Methods for identification of the isolated strain: The 

following tests were carried out as reported by Williams et 
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al. (1983). 1-spore chain morphology, 2-Spore surface 

ornamentation, 3-Production of a melanin pigment, 4-

Utilization of carbon sources: (sucrose, meso-inositol, 

mannitol, L-rhamnose, raffinose, inulin, cellobiose and 

fructose), 5- Utilization of nitrogen sources: (histidine and 

hydroxyproline), 6-Arbutin degradation, 7-Xanthine 

degradation, 8- Pectin degradation, 9-Lecithin degradation, 

10- Nitrate reduction, 11- Hydrogen sulphide production, 

12- Growth inhibition, 13-Growth at 45C or 10C, 14- 

Resistance to necomycin, rifampicin (50 g ml-1) and 

penicillin G (10 IU), 15-Antibiosis. The test organisms 

used were Bacillus subtilis, Aspergillusniger and 

Saccharomyces cerevisiae. 

Fig. 1. Actinomycetes-like colonies cultivated on ISP2 

medium 

 

 

 

 

 

 

 

 

Results and Discussion 

Selective isolation of actinomycetes strains 

It has been known that, the genus actinomycete is the 

main bacterial genus for the transglutaminase producing 

strains and soil is a great reservoir of actinomycetes (Ando 

et al., 1989; Macedo et al., 2007). The experiments in the 

present study were carried out using the soil as a source of 

microbial transglutaminase. Aliquots of the aqueous 

extracts of the soil samples were inoculated onto Petri 

dishes containing actinomycetes isolation agar glycerol 

medium. Then the actinomycetes-like colonies were 

streaked on ISP2 media which used for characterizing 

Streptomyces species. Figure 1 shows that the obtained 

colonies appear powdery or velvety, opaque white or 

creamy after cultivation for 3-5 days at 30C. The isolated 

actinomycetes-like colonies were Gram-positive and have 

a fresh earthy rain smell. These morphological features are 

similar to actinomycetes strains as described by Holt et al. 

(1994). Cultivation on the ISP2 was repeated several times 

till pure colonies were obtained. The pure strains colonies 

were inoculated onto slants of ISP2 and kept at 

refrigeration temperature (4-5C) and reactivated monthly. 

The cultivated slants were used latter to prepare glycerol 

spores suspension. 

Table 1. Production of extracellular transglutaminase from 

different isolated actinomycete-like strains (first group) 

Strain 

code 

No. 

Transglutaminase produced  

(After five days of fermentation) 

(U/ ml) 

1 0.00000 

2 0.00258 

3 0.00053 

4 0.00258 

5 0.00103 

6 0.00258 

7 0.00155 

8 0.00000 

 

Screening of the isolated actinomycetes-like strains for 

their ability to produce MTGase-The first screening  

 The actinomycetes-like strains isolated from eight 

soil samples (first group) were tested and screened for their 

ability to produce MTGase. The two cultivation steps, 

seeding and fermentation were carried out as described by 

Macedo et al. (2007). The cell free extract was prepared by 

centrifuging the fermentation medium and then the amount 

of enzyme produced was calculated as enzyme unit using 

casein as a substrate. The data presented in table 1 

indicated that there were great differences among the 

amount of enzyme produced by six of the samples tested 
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ranging from 0.00053 to 0.00258 U/ ml after five days of 

fermentation. No enzyme activity was detected in the 

samples coded 1 and 8. The three samples coded 2, 4, 6 

which produced the highest amount of enzyme (0.00258 U/ 

ml) were chosen to continue the following screening steps. 

It is also noted that, the measured enzyme activity was 

relatively low; this is mainly due to the substrate used, 

casein, and/ or the fermentation conditions which are not 

optimized yet. 

De Jong and Koppelman (2002) reported that casein 

and gelatin are easily cross-linked by bacterial TGase 

because lysines and glutamines are readily available. 

Macedo et al. (2010) added that, caseins are mainly 

effective substrates for transglutaminase because of their 

open tertiary structure and the sensitivity of casein 

fractions depends on the source of the enzyme. It has been 

reported that globular proteins become more susceptible to 

reaction with TGase after denaturation or partial unfolding 

of the rigid structure of globular proteins conformed it to 

an open structure which improve the enzyme reactivity. 

This may be done by heating, using reducing agent and 

addition of ethylene di amine tetraacetic acid (EDTA) to 

the calcium independent bacterial transglutaminase 

(Ohtsuka et al., 2000; De Jong and Koppelman, 2002; 

Gerrard, 2002). However, in the present study the tryptic 

casein hydrolyzate (TCH) which was prepared and used as 

MTGase substrate in the following part of the study. The 

extraction and isolation of actinomycetes-like colonies, as 

well as the production of MTGase for the soil samples of 

the second stage (13 soil samples) were carried out as that 

of the first group except, using tryptic casein hydrolyzate 

instead of casein as a substrate for determining the 

MTGase activity. The three samples (coded 2, 4 and 6) 

which were selected from the first group were also added 

to the second group to be tested again using the new 

substrate. The MTGase activity was measured every two 

days through the fermentation period extended to 8 days 

and the pH of the broth was measured at the end of 

fermentation. 

The data presented in table 2 indicated that no pure 

actinomycetes-like colonies were detected through 

cultivation of the aqueous extracts of the five soil samples 

coded 11, 13, 14, 18 and 20. So, these samples will be 

excluded out of the tested samples. More than one pure 

actinomyetes-like strains were isolated from the three soil 

samples, coded 16, 19 and 21 these strains were labeled by 

letters a, b and c following their code numbers. It was 

found that using of tryptic casein hydrolyzate (TCH) as a 

substrate was more effective than casein. The activity of 

the two former tested strains (2, 4) was 0.004 and 0.038 

units/ ml (Table 2) at the fourth day of fermentation, 

respectively when TCH was used as substrate, whereas, the 

activity was  0.00258 units/ ml at the fifth day of 

fermentation for these two strains when casein used as a 

substrate (Table 1). It was noted that the activity of strain 

No. 4 using TCH was about 15 fold of that of casein. 

Different fermentation periods were required to reach the 

maximum enzyme production from the tested strains. It 

was two days for strains 16b, 21a and 21b; four days for 

strains No. 15, 19b and 4. Six days were needed for strains 

9, 10, 16a, 17, 19a and 2 to reach their maximum enzyme 

production. The longest fermentation period eight days, 

was that for the two strains 12 and 19c. The strain No. 6 

has the lowest activity (0.002 U/ml) after two and four 

days of fermentation. The highest seven transglutaminase 

producing strains which produce 0.04 U/ml or more (No. 4, 

10, 12, 16b, 17, 19b and 19c) were chosen to be tested 

through the second screening. The pH values of the 
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fermentation broth at the end of the 8th day were differed 

within all the tested strains ranging from 5.42 to 9.09. For 

the seven selected strains the pH ranged from 7.44 to 8.54 

which is slightly or moderate alkaline. It was also noted 

that, when the pH was acidic at the end of fermentation 

period, the enzyme production was very low and a

Table 2. Production of extracellular transglutaminase from different isolated actinomycetes-like strains (second group) 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Production of extracellular transglutaminase from the seven selected actinomycetes-like strains 

 

 

 

 

 

 

 

 

 

 

putrefaction smell was also observed. 

The second screening 

The seven selected strains from all the tested soil 

samples were secondly screened for their ability to produce 

transglutaminase. The data presented in figure 2 indicated 

that the four strains coded 4, 12, 16b and 19b were the 

most effective strains for transglutaminase production. The 

concentrations of MTGase (U/ ml) were 0.045, 0.065, 

0.041 and 0.072 for the aforementioned strains after 6, 8, 4 

and 8 days of fermentation, respectively. On the other 

hand, the strain 19c was the lowest enzyme production; it 

produced 0.034 U/ ml after 8 days of fermentation. For the 

two strains 10 and 17, the amounts of the enzyme produced 

in their media supernatants were turbid which make it 

difficult to assay the enzyme activity. The iodine test was 

carried out on the media precipitate indicated the presence 

of a high amount of starch which cause this difficulty. The 

pH of fermentation media was adjusted to pH 7 at the 

beginning of fermentation period. The pH values for most 

strains, except strains 12, 19b were slightly lowered by 
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about 0.5 pH unit through the first four days. By extending 

the fermentation period, the pH rose to be slightly alkaline. 

To conform that the four selected strains; 4, 12, 16b and 

19b are actinomycetes, they subjected to microscopic 

examination. For the strain 16b only, the light microscopy 

showed that there were capsules containing spores which 

were differ than that of actinomycetes. So, the third 

screening was carried out on the three strains 4, 12 and 19b 

only. 

The third screening 

The dry cell weight (DCW) was measured in the 

seeding medium at the end of seeding period. The 

inoculum volume used was adjusted according to the dry 

cell weight for each of the three strains 4, 12 and 19b to 

contain the same cell content. The fermentation step was 

carried out for 10 days. The data given in table 3 indicated 

that the maximum enzyme produced was attained at the 

forth day for strain 4 being 0.045 U/ ml whereas, it reached 

0.048 U/ ml for strain 12 and only 0.010 U/ ml for strain 

19b after 6 days. The pH of the medium of the three strains 

was around neutral value (6.32-7.21) through the first 6 

days of fermentation. The pH was slightly changed to be 

alkaline at the end of fermentation. The data in table 4 

indicated that there was a general trend within all the 

strains, by extending the fermentation period the DCW 

increased with subsequently decreasing of the residual 

sugar content (RSC). The DCW was not determined after 

the first two days of fermentation because of the difficult 

removal of starch from the broth. The highest increasing 

rate of DCW for strain 4 was noted at the fourth day of 

fermentation and then it increased gradually until it 

reached 0.585 g/100 ml at the end of the fermentation 

period (10 days) (Fig. 3). The maximum DCW, 0.581 g/ 

100 ml, was obtained at the 6th day of fermentation for 

strain 19 b then decreased to 0.372 g/100 ml at the end of 

fermentation period. The least amount of DCW was that of 

strain 12 being 0.175 g/100 ml, after the fourth day of 

fermentation and still more or less constant till the end of 

fermentation. The residual sugar content was nearly 

constant through the first four days of fermentation for all 

strains, and then the RSC was markedly decreased for all 

the three strains tested. 

From all the aforementioned tests of the third 

screening of the three strains; it was noted that the least 

efficient strain for the production of MTGase was the strain 

19b. It could be concluded that strain 4 produced a higher 

amount of the enzyme (0.045 U/ ml) after four days only of 

fermentation. On the other hand, strain 12 needed 6 days of 

fermentation to reach the maximum production of the 

enzyme which is slightly higher (0.048 U/ ml) than that of 

strain 4. So, the strain 4 was selected as the best strain for 

the enzyme production study because it saved two days 

from the fermentation period.   

Identification of expected genus of the selected isolated 

strain 

Locci (1989) stated that morphology has played a 

major role in distinguishing Streptomyces from other 

sporing actinomycetes. To predict the most expected genus 

of the isolated MTGase producing strain (strain 4) which 

was previously classified as, actinomycete. The main 

morphological characters and fine structure using light and 

scanning electron microscopy were examined. The visual 

inspection of the colonies of the pure strain culture 

cultivated on starch mineral medium indicated that they 

were discrete. The hyphae are initially white but assume 

grey when spore formation begins, the colonies then appear  
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Table 3. Amount of MTGase produced and pH of the fermentation medium for the three selected actimomycetes-like strains 

 

 

 

 

 

 

Table 4. Dry cell weight and residual sugar content through fermentation process for 3 selected actimomycetes-like strains 

powdery or velvety. The light microscope showed that the 

hyphae produced were an extensively branched un-

fragmented mycelium when the hyphae examined by 

scanning electron microscope, its diameter were in an 

average of 0.24 m (Fig. 3). Holt et al. (1994) mentioned 

that, a branching mycelium growing at the surface of 

transparent agar can be seen with the aid of a microscope 

after 24 hrs, and visible colonies may appear in 3-4 days, 

but mature aerial mycelium with spores may take 7-14 

days to develop. The examination of the spore chains was 

done by scanning electron microscope (Fig. 4) indicated 

that its shape could be described as straight to flexuous 

(rectiflexibilies) according to the categories of Pridham et 

al. (1958). The spore surface ornamentation and its 

dimension were also inspected, using scanning electron 

microscope. The spore’s surface ornamentation was 

smooth having average diameter of 0.25 m and average 

length of 0.42 m, respectively (Fig. 5). Holt et al. (1994) 

explained that the outgrowths from a spore or fragments of 

mycelium colony-forming units, CFUs, develop into 

hyphae that penetrate the agar (substrate mycelium). In 

strains of certain genera (e.g. Streptomyces) the colony 

becomes covered with aerial mycelium: free, erect hyphae 

surrounded by a hydrophobic sheath that grow into the air 

away from the colony. The same observations were also 

confirmed (Taddei et al., 2006) but, they added that all 

colonies possessed an earthy odor. Taddie et al. (2006) 

reported that microscopically, it was observed that the 

morphology of the spore chains varied depending on the 

species, showing the expected straight of flexuous forms, 

hooks, open loops and coils, which were used, among other 

features, to establish differences between them. The fine 

structure of actinomy-cetes at various stages of their life 

cycle has been widely studied, but it is only spore surface 

ornamentation that has been adopted as taxonomical 

character. The ornaments, which are in fact borne on the 

spore sheath, were first detected from observations of spore 

chain silhouettes by transmission electron microscopy. All 
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of these characters are similar to that of the genus, 

Streptomyces 

Fig.  3. Vegetative un-fragmented hyphae of the selected 

strain (Scanning Electron Microscopy, bar-1 µm) 

 

 

Identification of the expected species of the selected 

isolated Streptomyces strain: The identification of the 

expected species of the selected Streptomyces strain 

isolated in the present study was carried out through two 

stages. The first was to delimit the species-groups of the 

isolated strain within the major Streptomyces clusters 

(Pridham and Tresner, 1974). While the second to define 

the specific cluster to which the isolated strain is 

membered (Williams et al., 1983). The four predominant 

character states suggested by Pridham and Tresner (1974) 

were carried out to predict the more proper clusters with 

the major twenty three Streptomyces clusters which the 

strain isolated in the present study could be related. These 

four character states were; spore colour, spore chain 

morphology, melanin pigment and spore surface 

ornamentation. The results given in table 5 indicated that 

the isolated strain is related to one of the following five 

Streptomyces clusters; S. diastaticus, S. olivaceovindis, S. 

griseoruber, S. ladicus and S. violaceoniger.   

Fig.  4. Straight to flexuous (rectiflexibilies) spore chains 

of the selected strain. (Scanning Electron Microscopy, bar-

1 µm) 

The identification of the species of the Streptomyces 

strain isolated in the present study was continued using the 

probability matrix for identification of some Streptomyces 

adapted by Williams et al. (1983). Thirty four 

identification tests of those found in Streptomyces 

identification matrix prepared by Sneath (1980) and/or 

Locci (1989) were carried out for Streptomyces strain 

isolated in the present study. The similarities between 

clusters were expressed as the percentage of strains within 

each cluster which show a positive state for each character 

used to construct the classification. 
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Table 5. Probability matrix for identification of Streptomyces 
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Numerical classification not only defines cluster 

(phena) as selected levels of overall similarity, it also 

provides quantitative data on the best reactions of strains 

within each of the define cluster. Table 5 shows the 

experimental results of these tests in conjunction with the 

data of the same tests for the more expected species 

mentioned before. The number of positive data and its 

percentage was indicated at the end of the Table. The 

results indicated that the similarity between the isolated 

strain and that reported for S. diastaticus reached 94.12%. 

So, it could be concluded that the Streptomyces strain 

isolated in the present study is most probably belongs to 

the cluster Streptomyces diastaticus.  

Fig.  5. Smooth spores of the selected strain. (Scanning 

Electron Microsopy, bar-0.5 µm) 

Conclusion       

         The different physiological properties of 

transglutaminases isolated from different sources and the 

broad acceptor substrates of the enzymes leads to its wide 

application in food .soil is the reservoir of microbial 

transglutaminase producing strains. Actinomycetes mainly 

the genus, Streptomyces is the main source of the enzyme.  

Morphology has played a major role in distinguishing 

Streptomyces from other sporing actinomycetes. Besides, 

numerical classification is very useful for identification of 

Streptomyces. This is the most appropriate way to deal 

with the identification of bacteria. The activity of 

transglutaminase is based on hydroxamate test using 

different synthetic substrates it is interest to find out 

another native substrate of the enzyme rather than the 

synthetic one. 
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