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ABSTRACT
Termites play an important role in the degradation of cellulose materials in nature, and special
attention is paid to the activity and expression of termite cellulases. The purpose of the research
1s to study the cellulatic enzyme activity of termites. At the same time, the activity of enzymes
from different parts of the body of termites was studied.

Keywords: termite, cellulase, cellulose, endo-a-1,4-glucanases, cellobiohydrolases, B-
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INTRODUCTION

TepMUTBI HAHOCAT CEPHE3HBIA Bpea MAePEeBIHHBIM KOHCTPYKIUAM KYJIBTYPHO HCTOPHUUECKUX
MaMSATHUKOB, O0OBEKTaM CTPATEerMYecKOro HA3HAYEHHS, TUIPOTEXHUYECKHM COOPYIKEHUIM,
HACeJeHHBIM IIYHKTAM M aIMUHHCTPATUBHBIM 3gaHuaM. OgHA ceMbs TEPMHUTOB W3 25 THICTY
ocobeit, oouraromasa B 100 cM3 00beMa, B rof moTpedisieT B cpeaHeM 110 50 ThICAY CM3 pa3InIHOr0
BUJIA IIEJIJII0JI03BI. BMecTe ¢ TeM Bce 9TO HPUBOAUT K IJI00AJIBHOMY KPYTOBOPOTY yIjiepoda u
IIOBBIIIIEHHUI0 B aTMocdepe KOHIIEHTPAIINH IIapHUKOBOIO ra3a — JUOKCHIa yriiepoga. Bce aTo
OCYIIIECTBJISAETCS 34 CUeT IMHINEeBAPUTEJIbHBIX CEKPEeTOB TEPMUTOB U (DEPMEHTOB CUMOMOHTOB, a
TaKsKe 32 CUYeT aKTUBHOCTH OMOXMMUYECKHX IIPOIIECCOB.

Termites cause serious damage to wooden structures of cultural and historical monuments,
strategic facilities, hydraulic structures, settlements and administrative buildings. One termite
family of 25 thousand individuals, living in 100 cm3 of volume, annually consumes on average
up to 50 thousand cm3 of various types of cellulose. At the same time, all this leads to the global
carbon cycle and an increase in the concentration of the greenhouse gas - carbon dioxide - in
the atmosphere. All this is carried out due to the digestive secrets of termites and symbiont
enzymes, as well as due to the activity of biochemical processes.

CKpBITHIH 00pa3 sKU3HH TEPMUTOB, CHJIbHAS 3AIIIUTA OT 9KOJOIMUYECKUX (PAKTOPOB OKPYKAIOIIeH
cpensl, PYHKIIMOHAJIBHAS CIICIINAIN3AINA KACT B TEPMUTHUKE M CIIOCOOHOCTh B KPATKIE CPOKK
BOCCTAHABJIMBATDH CBOIO IIOIIYJIAILIMIO 3aTPYOHAIOT IIPIMEHeHe cpencTB 00prOnl ¢ HuMu. Mcexoms
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M3 OTOro, OIpeIesieHre IMIOMyJIAIMOHHOM OKOJIOTMHM TEPMUTOB ¥ B3AaMMOOTHOIIEHUN C
II03BOHOYHBIMHU-0ECII03BOHOYHLIMH ¥ MHUKPOOPTaHM3MAaMU, a TaKiKe paspadoTKa COBPEMEHHBIX
OMOJIOTMYECKUX METO/I0B 00PHOBI, KOHTPOJIUPYIOIIHUX YHUCIEHHOCTh TEPMUTOB, UMEIOT aKTyaJIbHOe
3HaYeHUe.

The hidden way of life of termites, strong protection from environmental factors of the
environment, the functional specialization of castes in the termite mound and the ability to
quickly restore their population make it difficult to use means to combat them. Proceeding from
this, the determination of the population ecology of termites and the relationship with
vertebrates-invertebrates and microorganisms, as well as the development of modern biological
control methods that control the number of termites, are of current importance.

Crnemyer OTMETHUTH HEIOCTATOUHOCTH HAYYHBIX HCCJIEIOBAHUMN JJIs 3allUThl HACEJIeHHBIX
IIYHKTOB U JIPYTUX COOPYKEHUI OT Bpeia TEPMUTOB, IPUYNHBI IIepeceIeHus U PACIIPOCTPAHEHUS
TEePMHUTOB M3 MPUPOIHBIX YCJIOBHUH B ypOaHM3WPOBAHHBIE 9KOCHCTEMBI. B HacrosIee Bpems
BeCcbMa AaKTyaJbHBIMH MPO0JIeMaMU SIBJISIOTCS OIIpeesieHre PaCIIPOCTPAHEHUS TIOILY TSN
TEPMHUTOB, a TAKKe (PHU3NO0JIOro-0MOXMMUYECKUX IIPOIIECCOB, CBA3AHHBIX C IUIIEBAPUTEIbHBIMKI
CeKperaMy ¥ AaKTHBHOCTBIO (DEpMEHTOB CHMOMOHTOB, BBISBJIEHHE HOBBIX  BHIOB
MHKPOOPTaHM3MOB - IIaPA3UTOB TEPMHUTOB, COBEPIIEHCTBOBAHKE METOI0B OOPHOLI, OCHOBAHHEIX Ha
CO3IaHMU SIIOBUTHIX IPUMMAHOK HAa OCHOBE IIATOT€HOB TPHUO0B 1 MUKPOOPTaHNU3MOB.

It should be noted the lack of scientific research to protect settlements and other structures
from the harm of termites, the reasons for the resettlement and spread of termites from natural
conditions to urbanized ecosystems. Currently, very urgent problems are the determination of
the distribution of the termite population, as well as the physiological and biochemical
processes associated with digestive secretions and the activity of symbiont enzymes, the
identification of new types of termitic parasite microorganisms, the improvement of control
methods based on the creation of poisonous baits based on fungal pathogens. and
microorganisms.

TepMUTH UMeOT CIeITNaIN3NPOBAHHYI0 CHCTEMY IIepeBapuBaHus Iesmoo3ri|[1]. Pasmuanrsie
IEJITI0JIA3bl YYACTBYIOT B Jerpajalliil IeJIJII0JI0O3bl Y TePMUTOB M HX CHMOHOHTOB. BasKHBIM
HAIIpaBJIEHUEM HCCJIeOBAHUM SBJISAETCS H3ydYeHUe IIeJLII0JIa3H0M aKTUBHOCTH TepMuToB. Tpu
OCHOBHBIX THIIA I€JLII0JIA3-9TO 9HI0-a"1,4- TII0OKaHA3bI, IeJIJTIO0MOTHUIPOJIA3EI 1 B-TIII0KO3UIa3HI,
¥ JIerpajaliis IeJLTI0JI03bI TpeOyeT CHHEePTHYeCKoro JeMCTBUS TPeX THUIIOB TVIMKO3UIATHIP0JIas.
Mogenu u xapakTephl 1IeJLI0JIa3 ¥ TEPMUTOB M UX CUMOMOHTOB OBLIN IIMPOKO omucaswl [2], a
1eJLTI0JIa3HasI AaKTUBHOCTD 1eJIJTI0JIa3 U UX paciipe/esieHre B IUIeBaPUTEeTbHONU CUCTeMe ObLIN
PA3JIHUYHBIMH Y PA3JIAYHBIX BHI0B TEPMIUTOB.

Termites have a specialized system for digesting cellulose [1]. Various cellulases are involved
in cellulose degradation in termites and their symbionts. An important area of research is the
study of the cellulase activity of termites. The three main types of cellulases are endo-a-1,4-
glucanases, cellobiohydrolases and B-glucosidases, and the degradation of cellulose requires the
synergistic action of the three types of glycoside hydrolases. The patterns and characters of
cellulases in termites and their symbionts have been widely described [2], and the cellulase
activity of cellulases and their distribution in the digestive system were different in different
species of termites.
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B 1mocienHee BpeMss B OCHOBHOM H3y4YaJMCh pAacCIIpeleieHUs pPas3JIudyHON aKTUBHOCTHU
IEJIJTI0JIa3bl B KAYKI0M CeTMEeHTe KUIIIeYHUKA TEPMUTOB, U 00HAPY KHUJIN, YTO 9KCIIPECCUS T'eHOB
OHJIOT€HHOM I1eJITI0JIA3bl IIePEeMeCTUJIach U3 CIIOHHBIX jKejIe3 HU3IIMUX TePMUTOB B CPEIHION
KUIIIKY BBICIITHX TEPMHUTOB.

[Tociiequue wmccemoBaHMsS MOKA3BIBAIOT, UTO paclpejelieHre IeJI0JIa3HOH AKTHUBHOCTHA Y
TEePMUTOB CBA3AHO C UX 9BOJIOIIMOHHLIME ypoBHAMH [4,5].

Recently, the distributions of different cellulase activities in each segment of the intestine of
termites have been mainly studied, and it has been found that the expression of endogenous
cellulase genes has moved from the salivary glands of lower termites to the midgut of higher
termites.

Matepuanbl u MeTonbl. TepMuThl. ¥Y30eKuCTaHe BCTpeUaeTcs IIPeCTaBUTEINM TePMHTOB poaa
Anacanthotermes turkestanicus, Anacanthotermes ahngerianus. Hamum o0BexTOM
HCCJIeNOBAHUM sABJIgeTca TepMuThl poma Anacanthotermes turkestanicus. TepmuTbl ObLIK
IIpUBe3eHbI U3 PA3HBIX obJsiacTeit Y30ekucraHa.

Materials and methods. Termites. In Uzbekistan, there are representatives of the termites of
the genus Anacanthotermes turkestanicus, Anacanthotermes ahngerianus. Our object of
research is the termites of the genus Anacanthotermes turkestanicus. Termites were brought
from different regions of Uzbekistan.

[Tonyuenue coiporo depmenra. Jiist mosmyuerus: pepMeHTHBIX OKCTPAKTOB paboyume MU COJIIAThI
IIPOMBIBAJIM  IIpeaBapuTesibHo oxyasxkaeHHbsiM  0,09% HOpMaJIbHBIM — (PU3HOJIOTHUECKAM
pacTBopoM. 1 obpasell - HATHAIIATH KOMILJIEKTOB TOJIOBOK (BKJIIOUAS CIIIOHHEIE KeJIe3El), 2
obpasel] — IpyaHOM ¥ OPIONIHOM OTMesI TeJa TepMHuTa, 3 obpasell IeJoe TeJo TepMHuTOB. Beex
00pas1oB cobmpaau B mpobupku U romoremusupoBaan B 500Ma 0,1 M armeratHo-HATPHEBOIro
oydepa (CAB) (pH 5,6) na mbay. I[Ipodupru menTpudyrupoasn mpu 12000 06 / MUH B TedeHHe
15 mun npu temieparype 4 °C, a cymepuHaTaaThl gJoBoauIn 10 oobema 500 mobasiernuem 0,1 M
CADB u ncmosib30BasIu B KauecTBe epMeHTHOTO IKCTPaKTa. B KauecTBe KOHTPOJIS HUCIIOIH30BAJIH
tot sxe oobeMm 0,1 M CAB.

Obtaining a crude enzyme. To obtain enzyme extracts, workers or soldiers were washed with
pre-cooled 0.09% normal saline. 1 sample - fifteen sets of heads (including salivary glands), 2
sample - thoracic and abdominal part of the termite body, 3 sample whole body of termites. All
samples were collected in test tubes and homogenized in 500 ml of 0.1 M sodium acetate buffer
(SAB) (pH 5.6) on ice. The tubes were centrifuged at 12000 rpm for 15 min at 4 ° C, and the
supernatants were brought to a volume of 500 by adding 0.1 M SAB and used as an enzyme
extract. The same volume of 0.1 M SAB was used as a control.

AHasm3 akTUBHOCTH I1eJIJII0JIa3kl. B AByX mpobupKax cycreH3upoBaau mo 50 MTr oKpaIeHHOro
cyberpara B 4 mut 0,1 M ameratsoro 6ydepa (pH=4,5) mpu 400C, mepemeIuBas Ha MarHUTHOH
Memake 5 MuH. 3aTeM B ogHY Hpobupry mobasiisyiz 0,1 MJI pacTBopa, cojaepskaliero 2-6 mr
(hbepMeHTHOTO IIpemapara, IIPoI0JIKas IIePeMeITnBATh.

Cellulase activity analysis. In two test tubes, 50 mg of the colored substrate were suspended in
4 ml of 0.1 M acetate buffer (pH = 4.5) at 400C, stirring on a magnetic stirrer for 5 min. Then,
0.1 ml of a solution containing 2-6 mg of the enzyme preparation was added to one tube, while
continuing to stir.
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B npyryio npobupky Taxske modasisin 0,1 M1 ykazaHHOro pacTBopa pepMeHTHOro Iperapara,
U COMEP:KIMOe OBICTPO IIPOIIyCKaJH deped PuiabTp (koHTpOJB). Uepes 20 MUH. peaRIIMOHHYIO
cMech B IIePBOI IIPOOMpPKE IIPOIyCKAIU depe3 PUJIBTP U OIPEeNesIsid OITHYECKYI0 IIJIOTHOCTH
duapTpara mpu aause BosrHb 490 uM mutsa OL1-31 u 375 am gt HOIL-OX mpoTuB KOHTPOJIBHOM
ITPOOBI.

OnTudecKy0 IJIOTHOCTh THAPOJIM3ATOB H3MepAian Ha crerTpodoromerpe «Spekol-I» (TJIP).
[ennronasHyo AKTHBHOCTH OIIPeNeIsa/id II0 Pe3yJbTaTaM TpeX MHapaJLIeJbHBIX HM3MEepPEeHUH
corJiacHo popmy.ie:

To another tube was also added 0.1 ml of the indicated enzyme preparation solution, and the
contents were quickly passed through a filter (control). In 20 minutes. the reaction mixture in
the first tube was passed through a filter and the optical density of the filtrate was determined
at a wavelength of 490 nm for OTs-31 and 375 nm for REC-OX against the control sample.

J7-1000
A (yem. enmy= M

rae Jl-orrrmueckast mIoTHOCTH rumaposimaara, M-macca pepMeHTHOro mpernapaTa, B3sATOrO JIJIst
aHaJIM3Aa.
3a ycJI0BHYIO €IMHUITY AKTUBHOCTA IPUHUMAJN aKTUBHOCTH TAKOTO KOJIMYecTBa (PepMeHTa,
KoTOpad obpaayeT 1 ef. onTHdeckoi mmorHOocTH mmpu 500, 490, 410 mm 375 M (B 3aBHCHMOCTH
OT THIIa KpacuTesisa) 3a 20 MUH.
where D is the optical density of the hydrolyzate, M is the mass of the enzyme preparation
taken for analysis.
The activity of such an amount of enzyme, which forms 1 unit, was taken as a conventional unit
of activity. optical density at 500, 490, 410 or 375 nm (depending on the type of dye) in 20 min.
Tab6aumia 1. [losHas mesuTioTadHas aKTUBHOCTh PA3HBIX YacTell Tejla y UCIBITYeMBIX pad0unX-
TEePMUTOB.

Table 1. Total cellulase activity of different parts of the body in test termite workers.

No Termite body parts After 1 hour 48 hours 72 hours
. Termite 7.4 3,9 3,2
9 Head department of termite 47 4,2 4,2
3 Thoracic and abdominal termite 10,5 10 9,5

QOuibTpoBasbHAsS Oymara rpagyHpoOBOYHAs AaKTHBHOCTh. MBI IIpoBesIm CpaBHUTEIBHOE
ompejesieHne aKTUBHOCTH M3 TPeX OTHEeJIOB TeJia TEPMHUTOB CHIPBIX (DEPMEHTOB I10 OTHOIIEHUIO K
punpTpoBaIBEHONM ~ OyMaru, KOTOPYI OIIpedessyii II0 O00pa3oBaHMI0  IJVIIOKO3BI U
BoccTaHAaBIMBaIIMX caxapoB MeromoM lllomomu — Hesbcoma [6]. 3a emmmmity axTmBHOCTH
IPUHUMAJIN KOJUYECTBO (pepMeHTa, KOTopoe IpuBoauT K oopasoBauuio 1 mxM BC 3a 1 muH us
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coorBeTcTByMOIIero cyocrpara. Ha Tabauie 1 m pucyHxe 1 IpencraB/IeHBI Pe3yJIbTAThI 9THX
OKCIIEPMMEHTOB, M3 KOTOPBLIX BHIHO, YTO HAamboJiee AKTHUBHOM OKAa3aJiach 00pasIbl I'PYIHO-
OPIOIITHOM YaCTH TeJia TEPMHUTOB.

Filter paper calibration activity. We carried out a comparative determination of the activity of
crude enzymes from three parts of the termite body in relation to filter paper, which was
determined by the formation of glucose and reducing sugars by the Shomody-Nelson method
[6]. A unit of activity was defined as the amount of enzyme that leads to the formation of 1 uM
VS in 1 min from the corresponding substrate. Table 1 and Figure 1 show the results of these
experiments, from which it can be seen that the samples of the thoracic-abdominal part of the
body of termites turned out to be the most active.

Jliss mombopa onTHUMAaJIBHBIX ITAPaMETPOB THAPOJIHM3a OBLIM ITPOBEIEHBI JKCIIEPUMEHTHI II0
rugposmdy 1mpu pH 5,0 cpempr m temmeparypel 55 — 60 °C. HavanpHasg CKOpoCTb
(bepMeHTAaTUBHOTO THUIPOJIM3A CYIIECTBEHHO 3aBHUCHUT OT CTeHeHH aacopOiuu pepMeHTOB Ha
cybcrpare. B psame ciayuaeB HAYAJIBHYI0 CKOPOCTh PEAKIIMM MOYKHO YBEJIHYUTDH [100aBJIAS
IIOBEPXHOCTHO akTuBHEIe BemecTBa (ITAB), KOTOpEIe yBEIMIHBAIOT CMAYHBAEMOCTD I1€JITI0JIO3EL,
a COOTBETCTBEHHO M OMOJOCTYITHOCTD €€ JIJIsT (pepMeHTOB.

To select the optimal hydrolysis parameters, experiments on hydrolysis were carried out at pH
5.0 of the medium and temperature 55 - 60 °C. The initial rate of enzymatic hydrolysis
significantly depends on the degree of adsorption of enzymes on the substrate. In some cases,
the initial reaction rate can be increased by adding surfactants (surfactants), which increase
the wettability of cellulose, and, accordingly, its bioavailability for enzymes.

Msbr mpoBesM HCCIETOBAHME HAYAJIBHON CKOPOCTH (DEPMEHTATUBHON pPeaKIIuH II0 BBIXOY
TUIIOKO3BI IIpu Jo0aBiieHuH pasaudyHbix KoHrentparumii ITAB Tpurona X-100. HawubGosee
a(ppexkTUBHO yBEIMUYNBAET HAYAILHYIO CKOPOCTh (pepmenTaTuBHOro ruaposnsa 0,5% Tpuron X-
100. Bosee Bricokue KoHIeHTpalnu TpuroHa X-100 acderra He garor.

We conducted a study of the initial rate of the enzymatic reaction in terms of glucose yield when
adding various concentrations of the surfactant Triton X-100. Triton X-100 0.5% increases the
initial rate of enzymatic hydrolysis most effectively. Higher concentrations of Triton X-100 have
no effect.

Bo BTOpOM srame Hammx wuccIemOBaHHM OBLIO 3aIJIAHMPOBAHO peINaTh 3aJaYyd B KOTOPOM
BXOJWJIN IIPUTOTOBJIEHHE CYCIIEH3UM T'OJIOBHOT'O, I'PY/IHO-OPIOIITHOTO U IIeJIOI0 TEJI0 TEPMUTOB, B
JIAHHOM pa3aieJsie ObLIIN OIIpee/IeHbI OMOIerpa yeMoCTh (PHIBTPOBAIBHOM OyMATH IIPH JIeACTBHE
CYCIeH3WH TOJYYEeHHBIX M3 PA3HBIX YACTEH TeJ0 TePMUTOB OITHMAJIbHOE COOTHOIIEHHEe He
dbuasTpoBaTBHAA cycnensud 1,2,3; purpTpoBanbHaa (IleHTpUpyrupoBaHHA) cyceH3ud 4,5,6;
U 7 9YUCTHIH (pepMeHTHEIH npemapaT (KOHTPOIIb).

In the second stage of our research, it was planned to solve problems that included the
preparation of suspensions of the head, thoracic-abdominal and whole body of termites, in this
section, the biodegradability of filter paper was determined under the action of a suspension
obtained from different parts of the termite body, the optimal ratio is a non-filter suspension
1.2, 3; filter (centrifuged) suspension 4,5,6; and 7 pure enzyme preparation (control).
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Puc. 1. Berxon rimoross! (1/11) mpu pepMeHTATHBHOM THIPOIH3e GUILTPOBATLHON OyMaru ¢
TIOMOITIBI0 PA3JIMYHBIX CYCIIEH3UH ITOJIYUeHHBIX U3 PA3HBIX YaCTH TEeJI0 TEPMUTOB: obpaaserr, I,
obpaaerr 11, oopaserr I1I.

Rice. 1. The yield of glucose (g / 1) during enzymatic hydrolysis of filter paper using various

suspensions obtained from different parts of termites: sample I, sample II, sample III.

1 — "He QUIBLTPOBATIBHAS CYCIIEH3US I1€JI0T0 TEJIO TEPMHUTOB; 2 — He (PUIBTPOBAJILHAS CYCIIeH3U
TOJIOBHOTO OTJeJia TEPMHUTOB; 3 — He (PUIBTPOBAJIFHAS CYCIIEH3US T'PYIHO-OPIOIITHOTO OT/esia
TepMUTOB; 4 — puabTpoBaNbHAd (IIeHTPUYTrIPOBAHHAA) CYCIIeH3U I1eJIOT0 TeJI0 TEPMUTOB; b —
dunprpoBanbHas (eHTpUGYTHPOBAHHAA) CYCIIEH3UA TOJIOBHOTO OTJeJa TEepMUTOB, 6 —
dunsTpoBanbHadA (MeHTpUdyTrIpoBaHHAA) CYCIIeH3NUA TPYIHO-GPIONTHOTO OT/Aesa TEPMUTOB; 7 —
YHCTHIH (pepMeHTHEIH mpemnapaT (ROHTPOIb).

1 - non-filtering suspension of the whole termite body; 2 - non-filtering suspension of the head
section of termites; 3 - non-filtering suspension of the thoracic-abdominal termites; 4 - filter
(centrifuged) suspension of the whole termite body; 5 - filter (centrifuged) suspension of the
head section of termites; 6 - filter (centrifuged) suspension of the thoracic-abdominal termites;
7 - pure enzyme preparation (control).

O6cy:xnenre. TepMuTBI UTpalOT BaKHYI0 POJIb B JIerpagalldM IeJIJIIOJIO3HBIX MaTepUasioB B
Ipupoje, U 0co00e BHUMAHUE yiesseTcs aKTUBHOCTU U 9KCIPeCCHM TepMUTHHIX IesLmoaas [2].
OdderTuBHOE IIepeBapUBaHUe II€JUIIOJI03BI ¥ TEPMHUTOB TpedyeT KaK OHIOTeHHBIX, TaK U
KHUIITEeYHBIX MHKPOOHBIX Iesutosia3. Hacrosiee wuccemoBanme ITOKA3asio, YTO TPyOHAS U
OPIOIIHOM YACTh SIBJIAETCSI OCHOBHBIM MECTOM II€PEeBAPHBAHUS IIEJLJIIOJIO3bI ¥ TEPMHUTOB, YUTO
COTJIACYETCSI C COOOIIIEHMEM.
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Discussion. Termites play an important role in the degradation of cellulosic materials in nature,
and special attention is paid to the activity and expression of thermite cellulases [2]. Efficient
cellulose digestion in termites requires both endogenous and intestinal microbial cellulases.
The present study showed that the chest and abdomen are the main digestion site for cellulose
In termites, which is consistent with the report.

Yto KacaeTcsi NUHAMHYECKOIO CIBUTA y TEPMHTOB, TO HAIK pPe3yJbTATHl IIOKA3aJIU, YTO
akTuBHOCTE OI' M merpagmpymoInas aKTUBHOCTH (PHIBTPOBAJBHON OymMaruw ObLIM Hambojiee
CHJIBHO COCPEIOTOUYEHE B KUIITKe M3ydeHHBIX TEPMHUTOB, YeM y JApyTUX obpasros (dacTu Terna,
oopasaubl I m II) TepmumroB, uro moxTBepskmaromme wucciaemoBamma Ol [7], mumammueckoe
M3MeHeHUe IeJIJII0JIA3HOM aKTUBHOCTH IIOATBEPIKIAI0T COOTBeTCTBYoIIeMy otdery Fujita A., T.
Miura, T. Matsumoto (2008) u Tokuda G (2009). OHHI IpeATIOI0KMIIN, YTO OCHOBHOE IIOJIOSKeHIE
AKTHUBHOCTH K TOJIOBe/IlepeaHell KHIIKe C OBOJIIOIMEN JpeBEeCHBIX TEepMHUTOB, U
9BOJIIOITMOHHUPOBABIIIE JIpPeBecHble TePMHUTHI, Takume Kak TepMuTbl Rhinotermitidae wu
Termitidae, moryT umeTh 0oJiee BRICOKYIO aKTUBHOCTE BI' B rpyaHOIl yacTu Tejia TepMuTa.

As for the dynamic shift in termites, our results showed that the activity of EG and the
degrading activity of filter paper were most strongly concentrated in the intestines of the
studied termites than in other samples (body parts, samples I and II) of termites, which
confirms the studies of EG [7 |, the dynamic change in cellulase activity is confirmed by the
corresponding report by Fujita A., T. Miura, T. Matsumoto (2008) and Tokuda G (2009). They
hypothesized that the main position of activity to the head / foregut with the evolution of
arboreal termites, and evolved arboreal termites such as the Rhinotermitidae and Termitidae,
may have higher BG activity in the thoracic part of the termite.

Yo KacaeTcs cpaBHEHUsT aKTUBHOCTH 1EJIJTI0JIA3bI B IIeJIBIX TeJIaX TEPMUTOB, TO OBLJIO BEICKA3aHO
IIPEJIIOoJIOKEeHNe, UTO JIerpagupyomnias aKTUBHOCTh (PUJIBTPOBAJBHOM OyMard U IIPOIEHTHOE
comep:xanre CBH B mosHBIX IesuTosa3ax yBEJWYHBAIOTCA CO CpeJHEN MOBBINIEHUEeM
9BOJTIOIIMOHHOTO CTaTycA.

Regarding the comparison of cellulase activity in whole termite bodies, it has been suggested
that the degrading activity of filter papers and the percentage of CBH in complete cellulases
Iincrease with an average increase in evolutionary status.

[TonyuenHbIe maHHbIe ToKasbBaioT uTo (Puc. 1.) mosiyueHHEBIE CYyCIEH3UH OT PA3HEIX MECT TeJIo
TEPMHUTOB  IIocjie  (PUJIBTPOBAHWE HAUOOJIbINEe THUAPOJU3IYIOT  IEJUII0JI03y B  BHUJE
puIbTPOBABHOM Oymarum, yeM CyCHeH3uu 0e3 (PUIBTPOBAHUEM 9TO TOMKE JOKA3BIBAIOT YTO
UMeIoIe Pa3HBIX BEIeCTB B cOCTaBe cyOCTpaTa OTPHUIATEbHO BUJISET HA OMOIerpajgaliuio
06pa3IoB TeJIII0I03k! (B BUIe (PUIBTPOBATILHON OyMarm).

The obtained data show that (Fig. 1.) the obtained suspensions from different places of the
termite bodies after filtration hydrolyze cellulose in the form of filter paper to the greatest
extent than suspensions without filtration. filter paper).

W3 monydyeHHBIX JAaHHBIX JaET BO3MOKHOCTH CHeJaTh BBIBOJA B TOM YTO TEPMUTHI B TPYIHOU U
OPIOITHOI YaCTH, ITeJIII0JIa3Hass aKTUBHOCTh TEPMUTA IIOCTEIIEHHO YMEHbBIAeTCsa. OTY SIBJIEHUTO
MOSKHO O0BSICHUTH T€M YTO B COCTaBe ITOJIYYEHHOHN CYCITIeH3UU UMEIOTCS pa3Hble IPUMeCH U OHU
MOTYT BJIMSTH Ha IeJUII0JIa3HYI0 aKTUBHOCTDh, TAK KaK He OJHOKPATHO OMJIO JOKAa3aHO YTO Ha
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aKTHUBHOCTB I1eJIJTI0JIa3kI MOTYT BJIUSATH MYJIbTUHOMUAJIBHBIE (DAKTOPHI, TAKHE KaK TeMIIepaTypa,
cyOCcTpaT, cocTogHHe U cocTaB cyberpaTal3].

From the data obtained, it is possible to conclude that the termite in the thoracic and abdominal
parts, the cellulase activity of the termite is gradually decreasing. This phenomenon can be
explained by the fact that the resulting suspension contains different impurities and they can
affect the cellulase activity, since it has been proven more than once that multinomial factors
such as temperature, substrate, state and composition of the substrate can influence the
cellulase activity [3] ...
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