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ABSTRACT  

           This study was conducted at the University of Baghdad, College of Agricultural 

Engineering Sciences, with the aim of extracting laccase enzyme from the bowels of 

termites. The concentration method was used by precipitation (with ammonium sulfate) 

with gradient saturation rates from 30% to 80%. The results showed that the highest 

effectiveness was at the saturation rate of 80%, reaching 5.991 units/mg, dialysis reaching 

3.763 units/mg, and gel filtration reaching 7.644 units/mg. m and ion exchange amounted 

to 5.867 units/mg. The results of purification by gel filtration showed one distinct protein 

peak, and the ion exchange chromatography technique was used, as three protein peaks 

appeared, peak (1) representing the protein, and peak (2) representing the bound protein 

and it represents the laccase enzyme. After measuring the activity, one peak appeared, 

with an enzyme yield of 32.192. % and the number of purification times is 15,355. 
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    3لله عبود ،  آسوان حمد  2، وفاء حميد السامرائي 1ياسمين خلدون حميد  
 Yasmin.khaldoun1101a@coagri.uobaghdad.edu.iq، بغداد، العراقكلية علوم الهندسة الزراعية، جامعة بغداد،  باحث ، قسم الانتاج الحيواني، 1
                                                                             Wafaa.h@coagri.uobaghdad.edu.iqأستاذ. قسم الانتاج الحيواني .كلية علوم الهندسة الزراعية .جامعة بغداد،بغداد ،العراق.    2 
 aswanbayar@yahoo.comأستاذ قسم الصناعات الغذائية/كلية علوم الهندسة الزراعية .جامعة بغداد،بغداد،العراق . 3

 

 الخلاصة 

الزراعية بهدف   الدارسة هذه أجريت الهندسة  كلية علوم  بغداد  أحشاء   laccaseأنزيم    استخلاص بجامعة  من 

الارضة، الترسيب    حشرة  طريقة  من  استعملت  متدرجة  إشباع  بنسب  الأمونيوم(  بكبريتات  إلى  30التركيز)   %80   ،%

الإشباع   نسبة  عند  كانت  فعالية  أعلى  ان  النتائج  بلغت  80وأظهرت  اذ  و  %5.991  مل،  الهلاميوحدة/  بلغت    الترشيح 

وحدة/ مل . كما اظهرت نتائج التنقية بالترشيح الهلامي قمة بروتينية    5.867بلغت    التبادل الأيوني  وحدة/ ملغم و  7.644

( البروتين، 1واحدة متميزة، واستعملت تقنية كروماتوكرافيا التبادل الأيوني اذ ظهرت ثلاث قمم من البروتين، تمثل القمة )

بعد قياس الفعالية اذ ظهرت قمة واحدة وبحصيلة إنزيمية    Laccase( تمثل البروتين المرتبط وهي تمثل انزيم2والقمة )

 .15.355% وعدد مرات التنقية  32.192
 

 .تنقية ،حشرة الارضة أحشاء  ،اللاكيز، أستخلاص :المفتاحية  الكلمات

 

 

 

 
 *The article is taken from the doctoral thesis of the first researcher. 

 

This work is licensed under a CCBY 4.0 https://creativecommons.org/licenses/by/4.0 
 

Received 14/ 9/ 2023, Accepted 26/ 10/ 2023, Published 30/ 9/ 2025 
 

http://dx.doi.org/10.28936/jmracpc17.2.2025.(4)
mailto:Yasmin.khaldoun1101a@coagri.uobaghdad.edu.iq
https://creativecommons.org/licenses/by/4.0


 

 
 

  

36 

 

 

 

Hameed et al., 
 

(2025) 17(2): 35-40 

 
 

Iraqi Journal of Market Research and Consumer Protection 

 

 المجلة العراقية لبحوث السوق وحماية المستهلك 

INTTRODUCTION 

Microcerotermes versus silva is one of the species widespread in Iraq. It is an insect 

that lives in communities called colonies estimated to number from 30,000 to 2.5 million 

insects. (Fagbohunka et al., 2016; Khan et al., 2020) The termite is highly efficient in feeding 

and is very effective in breaking down lignocellulose (Khan et al.,  2020).This difficult work is 

accomplished by microorganisms that live in the hindgut of the insect called Protozoa The 

insect predominantly harbors bacteria as it has a huge diversity of enterobacteria, protozoa, 

some archaea, some fungi, and some phages in its gut that provide nourishment to its host as it 

feeds mainly on plant biomass, which is a diet rich in cellulose, hemicellulose, and lignin, 

making each termite gut a unique storehouse of encoded genes for industrially viable enzymes 

(Marynowska et al.,  2017), the degradation of lignocellulose in termites relies on a dual 

system that involves the activity of both the insect (mechanical and enzymatic digestion) and 

the microbiome. Yin and carbohydrates. Microbial enzymes play a synergistic role with 

endogenous enzymes in the host insect for the mass degradation of lignocellulose (Geng et 

al.,2018).The guts of termites contained enzymes from the same insect and existing 

microbiological enzymes (De Albuquerque et al.,2014) identified many kinase enzymes 

involved in the degradation of lignin mainly as laccase s, lignin peroxidase and manganese 

peroxidase, aldo-keto reductases and catalases (Egwim et al.,2015), laccase enzyme was 

produced from xylophagic bacteria isolated from termites,six positive strains were isolated, and 

laccase was produced by these bacterial isolates at37C(Hassan et al.,2018)and pH 5.5, 6.2 and 

7.0. Termite guts produce extracellular laccase with activity at moderate to moderate pH 

(Yasamin et al .,  2022; Maia et al.,2021) enzymes biotechnological applications have been 

the subject of research for more than 30 years and this research has covered many disciplines 

such as the food industry, paper industry, cosmetics, pharmaceutical industry, textile industry, 

and many other industries (Awda & Khalifa,  2019) and has a role in the degradation of lignin 

in ruminant feed (Wafaa et al.  2022;  Al-Samaraae& Alwaeli., 2016). Enzyme is an effective 

additive with agricultural industrial by-products, to improve the nutritional value of high-fiber 

diets. Therefore, extracellular enzymes are used to hydrolyze lignocellulose in many animal 

production systems. Therefore, animal nutritionists have tried to improve feeds through these 

exogenous enzymes, as these are not digested. Feed from the animal efficiently and 

supplementing the feed with specific enzymes increases the nutritional value of the feed 

ingredients and improves the digestion efficiency of the ruminant animal (Jassem et al.,  2020;  

Hassan et al., 2008). 

 

MATERIALS AND METHODS 

 

Collecting termites and extraction of the laccase enzyme  

          Termites were obtained from Diyala orchards, washed with distilled water, and 

homogenized in a sodium acetate buffer solution at a concentration of 0.01 M and pH = 5. The 

solution contained 1 mmol of Ethylene diamin etetra acetic acid EDTA, then the insects were 

mashed with an electric blender. The centrifugation process was carried out at a speed of 

10000/xg for 10 minutes the filtrate is taken. The enzyme is extracted if it is filtered using 

cotton, followed by a second filtration step using filter paper, and the extract that represents the 

crude enzyme extract that determines its size, activity and protein concentration in it, and keep 

in the refrigerator until use. The rotein concentration was estimated according to the Lowry 

method modified by Cooper (1977). 
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Determination of the activity of Laccase enzyme 

          The determination of the activity of the Laccase enzyme was carried out using the 

Guaiacol Assay Method described by (Desai et al., 2011). 

 

Extraction and purification of laccase enzyme 

          The process of concentrating the laccase enzyme was carried out by precipitating it with 

ammonium sulfate at a saturation rate of 80%. Then cooling centrifugation was carried out at a 

speed of 10000 xg. Against a solution of EDTA with a concentration of 0.01 M and a pH of (5) 

for a period of 24 hours, during which time the buffer solution was replaced three times, and 

after extracting the dialysis strip, it was placed in a bowl containing sugar (table sugar) to 

remove excess water(dialysis). Then the gel filtration was done, as Sephadex 100G were mixed 

with distilled water and placed in a water bath at a temperature of 85-90ºC for 3 hours with 

continuous stirring, then left to cool in the air. After the stagnation of the gel, get rid of the 

upper liquid quietly. Then, the mixture was filled in a glass column to give a gel with 

dimensions (60 x 1.5 cm). The column was equilibrated using NaCl saline. Six beakers were 

prepared, each beaker containing 80 ml of NaCl saline at concentrations (0.1, 0.25, 0.5, 0.75, 

1), which were used respectively to wash the gel column, then the concentrated enzyme was 

added from the dilution step. To a column, 100 ml of Sodium acetate buffer was added, and the 

parts were collected, each part containing 5 ml. The absorbance of each part was measured at 

450 nm, then the enzyme activity was estimated in each part. The parts with enzyme activity 

were collected, and the size, enzymatic activity, and protein concentration were estimated 

(Imran, 2015), then ion exchange filtration was performed using 20 grams of diethyl amino 

ethyl-cellulose (DEAE-cellulose) powder on s in 1000 mL of distilled water and allowed to 

settle, the supernatant was discarded, and this step was repeated several times until it became 

clear. DEAE-cellulose was then activated with 0.25 HCl for 30 min, filtered with a Buchner 

funnel containing Whatman No. 1 filter paper and washed with distilled water twice 

(Whitaker&Bernhard., 1972), after DEAE-cellulose was activated with 0.25N NaOH, the 

filtration and washing processes were repeated twice. Substance M was titrated EAE-cellulose 

activated with Sodium acetate buffer (pH5), and filled in a column with dimensions (2.5 x 16) 

cm. The concentrated enzyme from the dialysis step was added to the ion exchange column. 

100 ml of Sodium acetate buffer was added and the flow rate was regulated to be 0.8 ml/min 

for the washed and filtered samples, which were collected as 5 ml per portion. The absorbance 

of each portion was measured at 450 nm for enzyme activity and protein concentration 

(Imran,2015). 

 

RESULTS AND DISCUSSION   
 

Table (1) shows the steps for purify the Laccase enzyme produced from the ground 

insect. In the first step, the specific activity of the enzyme in the crude protein was 2.894 

(units/mg), and then the highest enzymatic yield was chosen, reaching 65.748%, for later 

approval in the subsequent purification step. Ammonium sulfate was used to precipitate the 

enzyme, and the best saturation percentage for precipitating the enzyme was (80%). then a 

dialysis tube was used 60-70 KD a depending on the molecular weight of the enzyme (Janusz 

et al., 2020), (Janusz et al., 2020). The results indicate the presence of the Laccase enzyme 

(AI-Ani, 2005). 
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Table (1): Laccase enzyme purification steps. 

Enzyme 

yield 

)%( 

The  

Purificat

ion fold 

Specific  

activity  

unit/mg 

Total 

activity  

(unit)  

Protein 

(mg/ml) 

Activity  

(unit/ml ) 

Volum 

(ml) 

Purification step 

100 1 2.894 273,358 1.523 4.409 62 Crude enzyme 

65.748 1.433 4.264 179.73 1.405 5.991 30 ammonium sulfate 

48.180 12.623 36.533 131.705 0.103 3.763 35 gel filtration 

32.129 15.355 44.440 88.00 0.132 5.867 15 ion exchange 

 

after the dialysis process, the gel filtration chromatography technology was used using 

a gel filtration column (Sephadex-G100. Figure (1) shows the results of purification by gel 

filtration, as one distinct protein peak appears, and when measuring the enzymatic activity, one 

peak appeared confined between tubes 13-19, with an enzyme yield of 55.926% and the 

number of purification times 14.124. 

 

 

 

Fig (1) Purification of the laccase enzyme extracted from the bowels of termites by gel 

filtration method using a Sephadex G-100 column with dimensions of (1.5 x 60) cm. 

 

The ion exchange chromatography technique was used using the ion exchange (DEAE- 

Sephadex A20). Figure (2) shows the results of purification in this way, as three protein peaks 

appeared. Peak (1) represents the non-column-bound protein represented by parts confined 

between 9-14, and peak (2) represents the bound protein represented by the recovered parts 

confined between 28-38. It represents the Laccase enzyme after measuring the activity as one 

peak appeared. Figure 33- 35, with an enzyme yield of 32.192%, the number of purification 

times 15.355, and the peak (3) represents the bound protein and does not have any enzymatic 

activity (Hussain., 2011). 
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Fig (2): purification of the laccase enzyme by ion exchange method using the DEAE- 

Sephadex A20 ion exchanger in a column with dimensions of (2.5 x 16) cm, at a running speed 

of 60 ml/h and at a rate of 5 ml/part.   

 

CONCLUTIONS    

 In practice, this study can obtain the exogenous enzyme Laccase From the entrails of 

ground insects and purify them using one of the modern techniques, The ion exchange 

chromatography technique used using the ion exchanger shows the results of one protein peak 

It represents the Laccase enzyme after measuring the activity which can be used to improve 

rough feed. Rich in fiber the use of enzymes in animal feed appears to be a safe method in the 

food supply chain for consumers. 

 

REFERENCES  

1. Al-Samaraae, W. H. & Alwaeli, S. N. (2016). Effect of treated barley straw with 

Trichoderma Harzianum fungi in some productive characteristic. International Journal of 

Latest Research in Science and Technology, 5(4), 44-48.  

2. AL-Ani, A. A. (2005). Cellulose production from Aspergillus sp. Locally isolated and 

studying some of its properties and applied uses. PhD thesis, College of Agriculture- 

University of Baghdad. Iraq . 

3. Awda, J. M. & Khalifa, M. I. (2019). Isolation and Identification of Pseudomonas sp that 

Producel Lipase. iraq journal of market research and consumer protection,11(2), 46-54. 

4. Cooper, T. G. (1977). The Tools of Biochemistry. A Wiley-Inter Science Publication by John 

Wiley and Sons, Inc. 

5. Desai, S. S., Tennali, G. B., Channur, N., Anup, A. C., Deshpande, G., & Murtuza, B. A. 

(2011). Isolation of laccase producing fungi and partial characterization of 

laccase. Biotechnol. Bioinf. Bioeng, 1(4), 543-549. 

6. De Albuquerque, L. T., Pontual, E. V., Dornelles, L. P., Amorim, P. K., Sa, R. A., Coelho, 

L. C. B. B., & Paiva, P. M. G. (2014). Digestive enzymes from workers and soldiers of 

termite Nasutitermes corniger. Comparative Biochemistry and Physiology Part B:  

Biochemistry and Molecular Biology, 176, 1-8. 



 

 
 

  

40 

 

 

 

Hameed et al., 
 

(2025) 17(2): 35-40 

 
 

Iraqi Journal of Market Research and Consumer Protection 

 

 المجلة العراقية لبحوث السوق وحماية المستهلك 

7. Egwim, E. C., Kabiru, A. Y., & Tola, A. J. (2015). Partial characterization of lignin 

peroxidase expressed by bacterial and fungal isolates from termite Gut.Biokemistri, 27(1), 

33-38. 

8. Fagbohunka, B. S., Okonji, R.E., & Adenike, A.Z. (2016). Purification and characteriation 

of cellulase from termite Ametermes eveuncifer (Silverstri) soldiers. International Journal 

of Biology, 9(1), 1-9. 

9. Hassan, Z. A., Jabur, H. A. & Jabbar, R. N. (2018). Cloning and expression of laccase gene 

produced from Bacillus subtilis Zhr in E.coli.The Iraqi Journal of Agricultural         

science, 49(5), 879. 

10. Hussain, A. A. A. (2011). Production and Partial Purification Of Protease By Fusarium        

spp. By Solid State Fermentation. Iraq Journal of Market Research And Consumer 

protection, 3(5). 

11. Hassan, S. A. A., Wafa .H. Al-S.& Abdul. K. J. H. (2008). Using the transaction Microbes 

in improving the nutritional value of cut and crushed palm leaves. Journal of           

Agricultural Sciences Al-Iraqiya,39(2),94-111.  

12. Geng, A., Cheng, Y., Wang, Y., Zhu, D., Le, Y., Wu, J., & Sun, J. (2018).  Transcriptome 

analysis of the digestive system of a wood-feeding termite (Coptotermes  formosanus) 

revealed a unique  mechanism for effective biomass  degradation. Biotechnology for 

biofuels, 11(1), 1-14. 

13. Imran, S. G. (2015).  Extraction, purification and characterization of lignin peroxidase 

enzyme produced from local fungal isolate Aspergillus terreus. PhD thesis, College of 

Science for Women- University of Baghdad. Iraq. 

14. Jassem, A. S., Muallah, S. K., & Mohammed, A. H. (2020). Cellulose acetate production 

by acetylation of cellulose derived from date palm fronds. The Iraqi Journal of 

Agricultural Science, 51(3), 967-975. 

15.     Janusz, G., Pawlik, A., Świderska-Burek, U., Polak, J., Sulej, J., Jarosz-  Wilkołazka, A., 

& Paszczyński, A. (2020). Laccase properties, physiological functions, and evolution. 

International Journal of Molecular Sciences, 21(3), 966.        

16. Khan, N., Naushad, M.& Fahad, S. (2020). Termites Economics and Control Aspects in 

Pakistan. Available at SSRN 3583247. 

17. Marynowska, M., Goux, X., Sillam-Dussès, D., Rouland-Lefèvre, C., Roisin, Y., Delfosse, 

P., & Calusinska, M. (2017). Optimization of a metatranscriptomic approach to study the 

lignocellulolytic potential of the higher termite gut microbiome. Bio Med Centrai (BMC 

genomics), 18(1), 1-14. 

18. Maia, L.F., Hoyos, S. L. M., Watanabe, A. K., Moralez, A.T.P., Furlaneto, M.C. & de 

Souza Daniel, J.F. (2021). Extra and intracellular laccase titers of xylophagic bacteria  

isolated from adult termite. Acta Scientiarum. Technology, 43, e51805. 

19. Whitaker, J. R. & Bernhard, R. A. (1972). Experiments for: an introduction to 

Enzymology. 

20. Wafaa, N., Elbarbary, H. A., Ibrahim, E. M. A., Mohamed, H. A., Jenssen, H., Hygi, D. F. 

C. & Envir, D. S. (2022). Effect of enzymes type and hydrolysis time on antibacterial and 

antioxidant activity of whey protein hydroltsates. Iraqi journal of Agricultural 

sciences,53(6),1340-1357.  

21. Yasamin,K., Wafaa,H .& Aswan. Al. (2022). Extraction and Optimiation Ligninolyti 

Enzyme Laccase,Lignin Peroxidase and Manganase Peroxidase from Termite. Annals of 

Forest Research. 65(1): 8612-8625. 


