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Cellulase trong xtr ly cellulose: co’ ché enzyme va (rng dung
cong nghiép B2B

Nhom Nghién ctru Enzymes.bio - Wellington, New Zealand - June 20, 2026

Cellulase 1a nhdm enzyme thuy phan cellulose, giup cat lién két -1,4-glycosidic trong chudi
glucose dé tao cello-oligosaccharide, cellobiose va glucose. Trong (rng dung c6ng nghiép,
enzyme cellulase dwoc dung dé ho tro xtt Iy nguyén liéu thwc vat, trich ly, thuwc phdm - do
udng, dét may, gidy - bot gidy, thirc dn chan nudi va chuyén héa sinh khéi lignocellulose thanh

dwong 1én men 1,

N6i ngan gon, néu ban dang tim “cellulase 1a gi” hoic “enzyme cellulase 1a gi”, cAu tra 1&i chinh x4c 1a:
cellulase khong phai mot tdc nhan héa hoc an mon cellulose, ma la mot hé protein xuic tac sinh hoc cé
tinh chon loc v&i co chit cellulose. Enzymes.bio cung cip san pham Cellulase thwong mai ban truc tiép
online theo don vi 1 kg; Enzymes.bio 1a nha cung cap, khéng phai nha san xuat hay phong thi nghiém,
va CoA/SDS dwoc cung cip kém theo khi dat hang.

Cellulase la gi trong ngit canh ky thuat?

Cellulase 1a tén goi chung cho cac enzyme c6 kha nang phéan giai cellulose, mdt polysaccharide ciu tric
gdm nhiéu don vi D-glucose ndi véi nhau bang lién két B-1,4-glycosidic. Cellulose 1a thanh phan quan
trong trong thanh té bao thwc vat, gop phan tao dé bén co hoc cho s¢i, mé qua, phu phdm néng
nghiép, bot gidy va sinh khoi lignocellulose; vi viy qua trinh “cellulose cellulase” thwong dwgc hiéu 1a

twong tac gifta co' chét cellulose va hé enzyme phan giai cellulose 2],

Vé ban chat sinh hoc, enzyme cellulase la mot protein hodc tip hop protein c6 ving xdc tic nhin dién
lién két glycosidic ddc trung trong cellulose. Cach dién dat “enzyme cellulase 13 mot protein” dung vé
mat nén tdng, nhwng trong thwong mai va cong nghiép, “cellulase” thworng dwgc dung dé chi mot ché
phdm enzyme c6 nhiéu thanh phén hoat tinh lién quan, thay vi mot phén t&r don 1é hoan toan tinh khiét
[3]

Khi gi¢i thiéu vé enzyme cellulase cho tai liéu ky thuat, di€ém quan trong la phai tach bach giira

“cellulase” nhw mot nhdm chirc ndng va tirng enzyme thanh phan. Hé cellulase thwong bao gom

endoglucanase, exoglucanase hodc cellobiohydrolase, va -glucosidase; ba nhém nay ph6i hop dé mé
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chudi cellulose, rit ngdn mach polymer va chuyén cellobiose thanh glucose 1,

Nguon cellulase rit da dang, bao gbm nim soi, vi khuan va cac ching vi sinh vt thich nghi véi moi
trweorng dac thu. Trong san xuit va nghién cru tng dung, cac chi ndm nhw Trichoderma va Aspergillus
thwong dwoc nhac dén vi kha nang tiét enzyme ngoai bao manh, trong khi nhiéu chiing vi khuan dwoc

quan tam nho dic tinh 6n dinh hodc hoat dong trong diéu kién pH, nhiét do, mudi khac nhau 41,
Cau tric va co ché: cellulase enzyme structure lién quan gi dén hiéu qua?

Khi n6i dén cellulase enzyme structure, cin hiéu rang nhiéu cellulase c6 kién tric mé-dun: mot viing
xuc tac thuc hién phan (rng thily phan va, & mot sd enzyme, viing gin carbohydrate giip dwa enzyme
ti€p cin bé mat cellulose. Tai liéu vé ban d6 cong nghé cellulase nhan manh rang hiéu biét ciu tric, mod

hinh héa va twong tac enzyme-co chit la nén tang dé giai thich vi sao cac cellulase khac nhau c6 hiéu

qua khac nhau trén cellulose tinh thé, cellulose vo dinh hinh hodc sinh khoi tién xt Iy 1,

Co ché thiy phan bat diu khi enzyme nhan dién vi tri lién két B-1,4 trén chudi cellulose. Endoglucanase
thwong cat & bén trong chudi, nhit 1a ving cellulose it két tinh hoic dé ti€p cin hon, tao ra nhiéu dau

mach md&i; sau do cellobiohydrolase cé thé tién doc tir ddu mach dé giai phong cellobiose hodc doan

ngan hon 2],

B-glucosidase hoan tit buéc chuyén héa bang cach thily phan cellobiose thanh glucose. Buéc nay
khong chi tao dwong don ma con giip han ché tich liiy cellobiose, vi cellobiose c6 thé lam gidm hiéu

qua cia mdt s thanh phan cellulase néu ton tai & mirc cao trong hé phan tng 1,

Hiéu qua cta cellulase khong chi phu thudéc vao mot enzyme don 1é ma phu thudc vao tinh hiép déng.
Trong hé lignocellulose that, cellulose thworng bi bao quanh béi hemicellulose, lignin, pectin hoac cac

chat nén khac; vi vay cellulase cé thé phat huy t6t hon khi kha nang tiép cin bé mit cellulose dwoc cai

thién, hodc khi c6 s phéi hop véi enzyme phan gidi hemicellulose nhw xylanase .

Mot hwdng nghién ciru hién dai 1a két hop hoat tinh mé ciu tric véi cdc enzyme phu trg nhw LPMO
hodc mo-dun loai bé hemicellulose dé 1am ting kha nang ti€p can cellulose. Nghién ciru trén g6 mém
cho thiy enzyme mé-dun c6 hoat tinh loai bé hemicellulose két hgp LPMO c¢6 thé ting kha nang tiép

can cellulose, minh hoa rd rang “dd md” cta co chit quan trong khong kém hoat tinh thily phan truc

tiép [6l,
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Cellulase substrate: co’ chat nao quyét dinh két qua?

Cellulase substrate khong chi 1a “cellulose” theo nghia héa hoc thuan tdy. Trong thuc t€, co chit c6 thé
12 ba mia, vé dau, vo qua, bot gidy, xo cotton, rom ra, phu phdm ché bién thwc phdm hodc sinh khéi da
tién xt ly; moi loai c6 mirc dd két tinh cellulose, ham lwong lignin, dd x6p va tap polysaccharide khac

nhau 7],

Cellulose tinh thé kho bi enzyme tdn cong hon cellulose v dinh hinh vi cac chudi glucose dwoc ddng
g6i chdt bang mang lién két hydro. Khi nguyén liéu c6 lignin cao, lignin c6 thé che chin bé mit cellulose
hodc gy hdp phu khong hiru ich véi enzyme, lam gidm lwong cellulase thwe sw ti€p cin dugc co chit
[3]

Trong nguyén liéu thuc phdm va thuc vat, cellulose nam trong thanh t&€ bao cung pectin va
hemicellulose. Khi cellulase cat cellulose, thanh t€ bao tré& nén 16ng 1éo hon, tao diéu kién gidi phdng

nudc qud, polysaccharide hoa tan, polyphenol, chdt mau hodc cic phén ti c6 hoat tinh sinh hoc; day la

nén tang cho cac tng dung trich ly c6 ho tro enzyme [,

Cac nghién ctru &rng dung gan day cho thiy cellulase dwoc dung trong trich ly polysaccharide tir vo mia
khi két hop véi ho tro siéu Am, va trong ting cwdong phenolic & sdn phdm gao nép than 1én men. Nhirng

vi du nay khong cé nghia moi quy trinh déu dat cung két qua, nhwng cho thiy cellulase cé vai tro thuc

té& trong gidi phong thanh phan cé gia tri tir ma tran thwc vat Bl,
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Bang so sanh cac thanh phan chinh trong hé cellulase

Thanh phan trong hé
cellulase

Endoglucanase

Exoglucanase /

cellobiohydrolase

B-glucosidase /

cellobiase

Enzyme phu tro nhu
xylanase hodc LPMO

Vi tri tac dong chinh

C3t bén trong chudi cellulose,
nhat |3 vung dé tiép can

Tac dong tir dau chudi cellulose

Thay phan cellobiose va

oligosaccharide ngén

Tac dong |én hemicellulose
hodc tang oxy hda bé mit
polysaccharide

San pham/hiéu &rng
thuong gap

Tao oligosaccharide va
dau mach mai

Giai phdng cellobiose

hodc doan ngan

Tao glucose

Tang kha nang tiép
can cellulose

Y nghia cong nghiép

Gilp “ma” polymer, tang
diém tan cdng cho enzyme
khac [2!

Quan trong trong thay phéan
sau cellulose sau khi c6 dau

mach [

Giam tich Iiiy cellobiose va hd

tro tao dwong [én men (1]

Cé thé cai thién hiéu qua trén
sinh khéi lignocellulose phirc

tap !

Enzyme cellulase va &rng dung trong thwec pham, dé udng, chiét xuat thuc vat

Trong ché bién thwc pham, cellulase dwoc diung dé€ ho tro pha vy thanh t€ bao thwc vat, tir d6 cai thién

kha nang ép, loc, 1am trong hoic thu hdi hop chat hoa tan. 'ng dung nay dic biét phi hop véi nwéc

qua, nguyén liéu rau qua, chiét xuat thwc vt va mot sé sdn phadm 1én men c6 ma tran giau

polysaccharide ™.

Trong chiét xuit thuc vat, cellulase 1am gidm rao can vatly cia thanh té bao. Khi cellulose bi cit ngan,

mang cau tric tré nén kém bén hon, gitip dung méi hodc pha nwéc ti€p can tot hon véi hop chit muc

tiéu nhw polysaccharide, phenolic, sic t6 hodc hwong; co ché nay giai thich vi sao cellulase thwong

dwoc nghién ctru trong cac quy trinh trich ly sinh hoc 8,

Mot vi du dang chu y 1a nghién ctru cellulase hd tro ting phenolic trong sdn pham gao nép than lén

men. Trwong hop nay cho thay cellulase khéng chi tao dwdng tir cellulose ma con cé thé 1am thay doi

kha ning giai phdng hop chit gan trong ciu tric nguyén liéu, tuy nhién hiéu qua phu thudc vao pH,

nhiét do, thoi gian xi Iy, nén vi sinh va thanh phan nguyén liéu °1,

Trong d6 uéng lén men, cellulase cé thé hd tro gidam dd nhét dich qua hodc dich thwc vat, cai thién kha
nang tach pha va lam trong. Néu ché phdm cé thanh phan B-glucosidase phu hop, né ciing c6 thé tham

gia thiy phan mét s6 tién chit glycoside, lam ting kha nang gidi phong aglycone lién quan dén hwong
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trong mot s6 nén dod udng 1.
Ung dung trong dét may va chat tay rira

Trong dét may, cellulase thwdng duwoc nhic dén & hai tng dung ndi bat: biopolishing vai cotton va
biostoning denim. O biopolishing, enzyme tac dong 1én cac vi soi cellulose nhd trén bé mat vai, gitip
gidm xU 16ng va cai thién cdm gidc bé mat; & denim, cellulase hé tro tao hiéu rng mai sinh hoc thay cho
mot phan xt 1y co hoc manh 191,

Co ché trong dét may khac v&i thiy phan sinh khéi dé tao dwong. Muc tiéu khdng phai la phan giai

hoan toan cellulose, ma la kiém soat tic dong trén bé mat sgi sao cho cai thién ngoai quan, dd mém

hoidc dd sach bé mit ma khong lam suy gidm qua mitrc tinh bén co hoc cta vai [,
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Trong chat tdy rira, cellulase c6 thé hd trg loai bé vi sgi va hat bAn bam trén vai cotton, gép phan duy
tri d6 sdng mau hodc cam gidc vai sau nhiéu chu ky giat. Cac tong quan vé cellulase cong nghiép ghi
nhan nhém enzyme nay thwong duoc xem xét cung protease, lipase va amylase trong cong thirc

enzyme gidt tdy, nhung yéu cau 6n dinh trong mdi truong cong thirc 13 yéu t6 quyét dinh 21,
Ung dung trong gidy — bot gidy va tai ché giay

Trong nganh gidy - bot gidy, cellulase dwoc nghién ctru dé hd tro xir Iy soi, cai thién thoat nwéc, hd tro

khr mwc hodc gidm nang lwgng trong mot s6 cong doan co hoc. Véi tai ché gidy, cellulase kiém dwoc

quan tdm vi nhiéu quy trinh dién ra & diéu kién pH cao hon so v&i thwe phdm hodc do usng 111,
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Tuy nhién, str dung cellulase trong gidy can kiém soat mirc do tic ddng. Néu thiy phan qua siu, soi
cellulose c6 thé bi ridt ngdn hodc suy gidm dic tinh co 1y; néu tic dong vira dud, enzyme c6 thé gidp cai

thién kha nang xt ly bot, phan tan tap hoic gidm tai co hoc trong cong doan thich hop 1,

Diém ky thuit quan trong la khéng c6 mot loai cellulase duy nhat phtt hop cho moi dong bot gidy. Bot
tlr g6 mém, gb cirng, gidy tai ché hodc vat liéu phi go c6 ciu tric soi va thanh phan hemicellulose khac

nhau, do d6 dap (rng enzyme ciing khac nhau B,
Ung dung trong thirc 3n chin nudi va tiéu héa xo

Trong thitc an chidn nudi, cellulase dwoc dung véi muc tiéu hod tro phan gidi xo thwe vat va gidi phong
mot phan chit dinh duéng bi giit trong thanh t& bao. U'ng dung nay cé y nghia v&i nguyén lidu chira

phu pham ndng nghiép, cam, vé hat hoic ngudn xo cé ciu tric kho tiéu [,

¢ d6ng vat nhai lai, hé vi sinh vat da ¢ vén c6 kha niang phan giai cellulose, vi vay cellulase ngoai sinh
thwong dwoc xem nhw cong cu hd tre hon 1a thay thé hoan toan hoat dong vi sinh. Nghién ctru vé dic
tinh phan gidi trong da cé va bién déi hoat tinh cellulase trén cac nguyén liéu nhw vé toi va than

Artemisia argyi cho thiy hoat tinh cellulase gan véi ddng hoc phan giai va cong dong vi sinh bam trén

co chat 121,

O dong vat da day don, hiéu qua cta cellulase phu thuéc manh vao khiu phin, thoi gian lwu trong
dwong tiéu hoa, do6 pH, mirc xo va phdi hop véi enzyme phan gidi non-starch polysaccharides khac. Vi

vay, nén hiéu cellulase trong thitc &n chian nudi nhw mot thanh phan hd tro cong thirc, khong phai bao

dam don 1é cho moi chi tiéu ting trudong .
Ung dung trong biofuel va biorefinery

Trong san xult biofuel tir lignocellulose, cellulase la trung tim ctia bwéc saccharification: chuyén
cellulose thanh dwong c6 thé 1én men. Quy trinh dién hinh gom tién xt ly sinh khéi dé ting kha nang
tiép can cellulose, thily phan enzyme dé tao dwong, sau dé 1én men thanh ethanol hodc héa chit sinh

hoc khac 1.

Thach thirc 1én 1a sinh khéi lignocellulose khdng chi chira cellulose. Lignin va hemicellulose lam han

ché tiép cin enzyme, con cellulose két tinh 1am qua trinh thiy phin chim; vi viy hiéu qua phu thudc

vao tién xtt Iy, phdi hop enzyme va dic tinh nguyén liéu dau vao 31,
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Cac nghién ctru vé san xuit cellulase tir phu phdm néng nghiép hodc chat thai trai ciy phan anh xu
hwéng Kinh té tudn hoan: dung dong phu phdm 1am ngudn carbon hodc co chit1én men dé tao
enzyme, sau d6 dung enzyme x ly ti€p sinh khoi thwc vat. Cach tiép cin nay dwoc quan tAm vi cé thé

gan san xuat enzyme véi valorization phu pham 71,

Mot s6 nghién ctru gan diy cling tip trung vao cai thién chung vi sinh hodc diéu hoa biéu hién gene dé
tang san xudt cellulase. Vi du, cac hwéng nhw cai bién Neurospora crassa hodc tich hop gene cellulase

vao Bacillus subtilis cho thiy nganh nay van dang phat trién manh & giao diém giita enzyme hoc, di

truyén vi sinh va cong nghé sinh hoc cdng nghiép 131,

Figure 3. 2|22 HIO| 2 Z2| J1F d &7 2|0 2 EEIOHM| = 2B T2 E
= A 7IAH HEL2 HES MY = U otH, d& 2= At =
T Al ElCt.

Ngudn cellulase: ndm, vi khuan va enzyme chiju diéu kién dic thu

N4m s¢i 12 ngudn cellulase kinh dién trong cong nghiép do kha ning tiét protein ngoai bao va tao hon

hop enzyme phén gidi polysaccharide. Trichoderma reesei thuorng dwgc xem la nguon cellulase quan

trong trong cac ing dung cdng nghiép, dic biét & cac quy trinh can hé enzyme manh cho cellulose .

Asperygillus ciing dwgc nghién cru réng rai, nhat la trong cac wng dung can -glucosidase hoic enzyme
phu tro. Nghién ctru vé cellulase tir Aspergillus awamori cho thiy enzyme c6 thé lién quan dén thuy

phin v6 diu va ®ng dung dét may, minh hoa kha ning lién két gitra sdn xuit enzyme, phu pham thuc

vat va rng dung vat liéu 191,
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Vi khuén tao cellulase dwoc chd y nho kha ndng thich nghi véi diéu kién moi treong da dang. Mot
cellulase tir vi khudn wa nhiét Cohnella sp. A01 da dwgc biéu hién, dic treng hda va t6i wu hoat tinh

trong nghién cttu, cho thy tiém ning tim ki€ém enzyme pht hop cho quy trinh cé nhiét d6 cao hon 4],

Cac chung tir méi tredng min - kiém cling dwoc quan tAm vi mot sé6 nganh nhw chit tiy rira, gidy hoac
x ly sinh khéi ddc thu c¢é diéu kién pH va mudi khac véi moi tredrng trung tinh. Nghién civu vé Bacillus
subtilis Y4X3 phéan lap tir it mén - kiém tai TAn Cwong da két hop phén tich hé gene va dic trung

cellulase, phan 4nh xu hwéng khai thac da dang sinh hoc cho enzyme cong nghiép 151,
Diéu kién dnh hwéng dén hiéu qua cellulase

Hoat déng cellulase chiu &nh hwéng béi pH, nhiét dd, thoi gian ti€p xic, d6 dm, kich thwéc hat, mie do
tién xtr ly va thanh phan phu cta co chit. Vi enzyme la protein, cdu tric khong gian ctia viing xtc tac c6
thé bi thay ddi khi moi trudrng quéa xa khodng hoat dong phi hop, din dén gidm kha ning nhan dién va

thiy phan cellulose 31,

pH t8i wu va nhiét d6 t6i wu khong phai 1a hang s6 chung cho moi cellulase. Enzyme tir ngudn nidm acid
c6 thé phu hop v&i nén thwe phdm hodc d6 uéng c6 pH thip hon, trong khi cellulase kiém dwoc quan
tAm cho chit tiy rira va bot gidy; diéu nay giai thich vi sao cung la “cellulase products” nhwng hiéu nang

thuc t& c6 thé khac nhau dang ké giita cac trng dung 1.

Thanh phén co chit cling tic dong 1&n dén két qua. Bot gidy, cotton, vo trai ciy, bd mia va rom ra déu

chira cellulose nhwng khac nhau vé do két tinh, hemicellulose, lignin, protein, khoang va hop chat

phenolic; nhitng yéu t6 nay anh hwéng dén kha ning enzyme bam, khuéch tan va thay phan ],

Trong R&D, cum tir “xac dinh hoat tinh enzyme cellulase” thwong lién quan dén viéc danh gia kha nang
enzyme chuyén h6a mot co chit cellulose hodc dan xuit cellulose trong diéu kién quy dinh. Tuy nhién,
két qua do hoat tinh chi c6 y nghia khi dwoc dién gidi ciing loai co chit, muc tiéu quy trinh va diéu kién

van hanh; khéng nén so sanh co hoc giita cic san phdm néu nén danh gia khac nhau .

Bang so sanh trng dung cellulase theo nganh

Nganh (rng L . e e
p Muc tiéu chinh Co ché lién quan Lwu y ky thuat
ung

. . , ’ Hiéu qua phu thudc nguyén
Thyc pham — Ep, loc, lam trong, giai phdéng Pha v& thanh té bao chira o e
liéu, pH va phoi hgp enzyme

do ubng hop chat thuc vat cellulose (8]
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Nganh trng
dung

Chiét xuat

thue vat

Dét may

Gidy — bot
gidy
Thirc an chan

nuoi

Biofuel

Muc tiéu chinh

Tang kha nang thu hoi
polysaccharide, phenolic, sac t&

Biopolishing cotton, biostoning

denim

HO tro xtr Iy soi, tai ché, thoat
nuwadc

HO tro phan giai xo va giai
phong dinh dudng

Tao dudng |én men tir sinh khdi

Co ché lién quan

Lam 1dng ma tran thanh té& bao

Tac dong chon loc Ién vi sgi

cellulose bé mat

Piéu chinh bé mat va ciu trac
sgi cellulose

Cat cellulose trong thanh t& bao
thuc vat

Saccharification cellulose thanh

glucose/cellobiose

Lwu y ky thuat

Khéng thay thé t8i wu hda
dung méi/quy trinh [°]

Can tranh suy giam qua muc
d6 bén soi 10

Cellulase kiém duwoc quan tam
[11]

trong tai ché gidy
Hiéu qua phu thudc loai vat

nudi va khau phan 121

Can tién x{ ly va phdi hop

enzyme 7]

Cellulase thwong mai: hiéu ding vé san pham va gia tri sir dung

Khi ngu¢ri dung tim “enzyme cellulase mua & dau”,

» u

cellulase enzyme price” hodc so sanh vé&i cac tén

quen thudc nhu “cellulase sigma”, diéu cin quan tAm trwérc hét la muc tiéu &ng dung: xtr ly thwe pham,

dét, gidy, thirc an chin nudi hay nghién ctru quy trinh. Gia tri thwc t€ cla cellulase khong chi nam & gia

mdi kg, ma ndm & mitc phi hop gitta enzyme, co chat va diéu kién van hanh [,

Trong thi trweong B2B, “cellulase supplement” d6i khi dwgc dung khong chinh xac dé chi ché pham bo

sung enzyme cho quy trinh. Can phan biét ro v&i sdn phdm bo sung dinh dwéng cho nguoi tiéu dung;

tai liéu nay chi ban vé cellulase nhw enzyme ky thuit cho rng dung cong nghiép, R&D quy trinh va xt ly

nguyeén liéu 2],
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Cellulase thwong mai cé thé khac nhau vé nguén enzyme, phé hoat tinh phu, chit mang, dé 6n dinh va
dinh hwéng tng dung. Mot ché phdm phu hop cho dét may khong nhat thiét phu hop cho trich ly thuc

vat, va cellulase dung trong méi trworng acid khong mic nhién dap trng tot trong cdng thirc kiem 11,

V&i Enzymes.bio, Cellulase dwgc cung cdp dwéi dang sdn phdm enzyme thwong mai ban truc tiép
online theo don vi 1 kg. Enzymes.bio 1a nha cung cip, khong phai nha san xuit hay phong thi nghiém
phén tich; CoA va SDS duoc cung cip kém theo khi dit hang d€ ho tro ngwdi dung xem thong tin 16

hang va an toan st dung.
Nhirng hiéu Iam thwéng gip vé cellulase

Hi€u [Am thr nhat l1a cellulase “hoa tan cellulose ngay lap tic”. Trén thuc t€, cellulose cé ciu tric sgi
bén va thuwdong bi che chin béi lignin, hemicellulose hodc pectin, nén tdc d thily phan phu thudc rat

16n vao kha nang enzyme tiép can bé mat va mirc do tién xir ly nguyén liéu 31,

Hiéu Iam thi hai la chi cAn mét hoat tinh cellulase don 18 1a di cho moi qua trinh. Trong phéan giai
cellulose siu, endoglucanase, cellobiohydrolase va B-glucosidase c6 vai tro bé sung; néu thiéu mot

thanh phan then chét, san phdm trung gian cé thé tich lily va hiéu qua tong thé bi gi¢i han [,

Hi€u Iam thr ba 1a moi cellulase déu giong nhau néu cung tén. Cac nghién ciru vé enzyme tir Cohnella,
Bacillus, Aspergillus va Trichoderma cho thiy ngudn vi sinh va ciu tric enzyme c6 thé dan dén khac biét

veé diéu kién hoat dong, d6 6n dinh va pham vi irng dung 141,
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Hiéu IAm thi tw 1a cellulase chi dung cho biofuel. Du saccharification sinh khéi la tng dung 1on,

cellulase con c6 mat trong thwec phdm, dé6 udng, dét may, gidy, chat tiy rira, thirc dn chin nubi va trich ly

hop chat ti nhién; day 13 mot trong nhitng nhém enzyme cong nghiép da trng dung nhat [2],
K&t luan: cellulase 1a cdng cu sinh hoc dé mé khéa cellulose

Cellulase 1a hé enzyme protein c6 nhiém vu thdy phéan cellulose thong qua sw phoi hop giira
endoglucanase, cellobiohydrolase va B-glucosidase. Co ché nay gitip chuyén cau tric cellulose bén
thanh cac doan ngan hon va cudi cung 1a glucose, ddng thi lam 16ng thanh t€ bao thuc vat dé hd tro

trich ly, xtr Iy b& mit soi hodc tao dworng 1én men [,

Gi4 tri ctia cellulase trong B2B nam & kha niang dwa phan &ng sinh hoc c6 chon loc vao cac quy trinh xtr
Iy nguyén liéu thwc vat, tir nwérc qua va chiét xuat, dén denim, gidy tai ché, thirc an chan nudi va
biorefinery. Tuy nhién, hiéu qua luén phu thudc vao co chéit, diéu kién van hanh, tién xtr ly va sw phoi

hop v&i enzyme phu tro hodc cong doan cong nghé khac [,

Enzymes.bio cung cdp Cellulase theo don vi 1 kg d€ khach hang cé thé mua truc ti€p online cho muc
dich &ng dung ky thuat phi hop. Noi dung trén nham giai thich co ché va pham vi tng dung ctia
enzyme cellulase mot cach c6 cin cit, dong thdi nhdn manh rang viéc trién khai thuc té can dua trén

nguyén liéu, quy trinh va tiéu chi chat lwvong cta tirng don vi.

Pat mua Cellulase truwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua truc tiép trén ctra hang
cua chung tdi — thanh toan truc tuyén va chung tdi sé xir ly don hang. Méi don hang déu kém

Chtrng nhan Phan tich va Bang Dit liéu An toan.

Mua Cellulase -

Tai liéu tham khao

Puwoc danh s6 theo thir tw trich dAn dau tién. Cac ngudn truy cp md, déu dwoc xac minh c6 thé truy cap tai thoi diém xuit ban; s§

trich dn trong bai lién két dén day.
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