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Acid Cellulase Enzyme Liquid cho thiy phan xo’ cellulose
trong nguyén liéu thuwc vat

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

Acid Cellulase Enzyme Liquid For Fiber Hydrolysis 1a ché pham cellulase dang 16ng dung
dé ho tro thuy phan hodc bién ddi cellulose trong nguyén liéu giau xo, dic biét khi quy trinh
van hanh & moi trudong acid hodc hoi acid. Enzyme nay cat cac lién két B-1,4-glycosidic trong
cellulose, 1Jam ngan mach polymer va gitp gidi phong dwong, oligosaccharide hodc cu triic
soi dé xtr Iy hon tlly muc tiéu cdng nghé. Enzymes.bio 1a nha cung cap san phdm ban truc

tiép online theo don vi 1 kg; CoA va SDS dwoc cung cip kém theo khi dat hang.

Acid cellulase la gi va vi sao phu ho'p cho thiay phan xo?

Acid cellulase 1a nhdm enzyme cellulase cé hoat tinh hitu ich trong hé cé pH acid, thwong dwoc dung
khi nguyén liéu hodc quy trinh da cé tinh acid tw nhién, chang han dich thuc vat, hén hop 1én men, sinh
khoi da tién xtr ly acid nhe, hodc mét sé cong doan xtr Iy bé mat soi. Vé chirc nang, cellulase xuc tac thiy
phan cellulose — polysaccharide c4u tric chinh trong thanh t& bao thwc vAt — bang cach cit lién két

B-1,4 gitra cac don vi glucose, tir d6 chuyén mot phin cellulose khéng tan thanh chudi ngan hon,

cellobiose va glucose khi hé enzyme cé du thanh phan phdi hop [,

DPiém quan trong la “cellulase” trong rng dung cdng nghiép thuwdorng khéng nén duwoc hiéu nhw mot
protein don 1é. Mot hé thiy phan cellulose hiéu qua thwong gom endoglucanase, cellobiohydrolase
hoic exoglucanase, va B-glucosidase: endoglucanase mé& chudi & cic vung dé ti€p can, exoglucanase

ti€p tuc gidi phong cellobiose tir dau chudi, con B-glucosidase chuyén cellobiose thanh glucose va han

ché sy tich lily san pham trung gian c6 thé kim ham phan tng 21,

Trong nguyén liéu giau xo, cellulose hiém khi ton tai riéng ré. N6 nam trong mang lw¢i c6 hemicellulose,
pectin, lignin, protein, tinh bot, polyphenol va khodng, nén enzyme chi tic dong hiéu qua khi c6 thé tiép
can bé mat cellulose. Nghién ctru vé xo banh dira cho thdy thiy phin bang cellulase, xtt ly acid va phan

b6 kich thwdc hat déu 1am thay d6i dic tinh hda Iy va chirc ndng clia chat xo thwe phdm, minh hoa rang

ciu tric hat va cach xtt Iy trwérc enzyme cé anh hwdng truc tié€p dén tinh chat vat liéu sau thiy phan B,
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San pham Acid Cellulase Enzyme Liquid For Fiber Hydrolysis do Enzymes.bio cung cip hwéng t&i vai
tro 1a mot thanh phan céng nghé trong quy trinh x ly xo, khong phai mot giai phap doc lap cho moi
sinh khoi tho. Enzymes.bio khong phai nha san xudt enzyme hay phong thi nghiém phén tich; thong tin

chat lwong va an toan di kém don hang dwoc thé hién qua CoA va SDS cua 16 hang twong (rng.
Co ché thuy phan cellulose: enzyme “mé&” s¢i nhw thé nao?

Cellulose gobm nhiéu chudi glucose thiang, lién két véi nhau bang lién két hydro dé tao nén ving vi soi
c6 trat tw cao. Cac vung két tinh nay it thAm nwéc va khé bi enzyme tin céng hon ving vo dinh hinh, vi
vay qua trinh thdy phan thwong bat dau & nhirng vi tri cellulose bi rdi, dit gay, trrong né hoic da

dwoc mé ra béi tién xtt Iy co hoc, nhiét, héa hoc nhe hoic enzyme phu tro 4],

Endoglucanase déng vai tro tao “diém mé” bang cach cit ngiu nhién bén trong cac doan cellulose dé
ti€p can, lam gidm chiéu dai chudi va tao thém diu mach mai. Khi s6 ddu mach ting 1én,
cellobiohydrolase hoic exoglucanase c6 nhiéu vi tri d€ tién hanh phan &ng theo hwéng tir ddu chubi,

giai phong chi yé&u cellobiose hoic cello-oligosaccharide tily hé enzyme va co chat [,

Figure 1. Cellulase axit thdy phan cac lién két glycosidic beta-1,4 trong soi cellulose,

gidi phong céc cellooligosaccharide ngén hon va glucose.

B-glucosidase 1a mat xich quan trong trong giai doan sau vi né thiy phan cellobiose thanh glucose. Néu
cellobiose tich tu, mot s6 cellulase c6 thé bi trc ché sdn phdm, 1am t6c d6 phan (rng chidm lai du van con

cellulose chwa phan gidi; vi vdy hé enzyme can bang giira ba nhém hoat tinh thudng cho hiéu qua thay

phan thuc t& t5t hon so véi chi dung mdt thanh phan riéng 1é 2,
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Véinguyén liéu lignocellulose, vAn dé 1om khong chila “cit lién két” ma con 1a “ti€p can dwoc lién két”.

Lignin c6 thé che chin cellulose, hemicellulose c6 thé tao l&p bao quanh vi sgi, con pectin cé thé lién

két mo thwce vat thanh mang gel; vi vay cellulase thworng dwoc dung sau hodc cung cdc bwéc lam mé cau

tric, chang han tién xtt ly acid hiru co, séng siéu Am, 4p suit cao ddng, dién truwdrng xung hodc phdi hop

enzyme khac [,

Acid cellulase khac gi so v&i acid xtr ly héa hoc?

Acid cellulase va xtr ly acid déu c6 thé lam thay déi ciu tric xo, nhwng co ché va mirc d6 chon loc khac

nhau. X Iy acid héa hoc c6 thé thiy phin mot sé lién két glycosidic hodc lam thay d6i mang

polysaccharide mot cach twong d6i rong, trong khi cellulase tic dong c6 tinh dic hiéu sinh hoc hon 1én

cellulose va cac doan cellulose dé ti&p can [©l,

Nghién ciru vé xo banh dira so sanh cac yéu t8 nhu thily phan bang cellulase, xt ly acid va kich thwéc

hat cho thdy mdi phwong phap tao ra thay ddi khac nhau vé tinh chit héa ly va chirc ning cua chit xo.

Diéu nay c6 y nghia thuwc té: néu muc tiéu la bién doi chirc ndng ctia xo thwe phdm, khong thé chi chon

“mot phwong phap manh hon”, ma cin xem phwong phap dé lam thay déi do gitr nwée, do treong né,

ciu tric bé mat va kha ning twong tac véi thanh phan khac nhw thé nao B,

Trong san xuat cellulose nanocrystals hodc vat liéu cellulose kich thwéc nano, acid thiy phan thuong

dugc dung dé€ loai bé viing vo dinh hinh, con enzyme c6 thé hd tro mé ciu tric soi hodc gidm mirc xtr

ly h6a hoc can thiét. Cac nghién ctru trén xo thung carton cii va xo cotton cho thiy acid hydrolysis,

enzymatic hydrolysis va cac budc co hoc nhw sonication c6 thé dwoc két hop dé tao cellulose

nanocrystals v&i dic tinh phu thudc vao ngudn xo va cach xt Iy 7],

Hudng xtr ly
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Piém manh ky thuat

Piéu kién sinh hoc nhe hon,
phu hgp quy trinh acid/hoi
acid, cé thé tich hop vao xtr ly
thue vat hodc sinh khai

Cé thé mé& cu truc nhanh, hd
tro tién xr ly sinh khéi hoac
tao vat liéu cellulose dac thu

H6 trg enzyme tiép xuc tot
hon, pht hop nhu buwdc chuin

bi nguyén liéu

Gi&i han can kiém soat

Phu thuéc manh vao kha nang
enzyme tiép can cellulose; lignin
va do két tinh cao lam giam hiéu

qué [4]

Can kiém soét &n mon, san pham
phu va mdc phan hiy qua muic

cla carbohydrate [°]

Tén nang lugng; khdng tu chuyén
cellulose thanh dudng néu thiéu

thay phan [
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Hudng xtr ly

Co ché chinh Piém manh ky thuat Gidi han can kiém soat
xo cellulose
ohéi Cellulase két hop pectinase, Tan céng nhiéu thanh phan Can tuwong thich véi nén nguyén
oi hg . Ny . s e - a ar n v
P hemicellulase, xylanase hoac thanh té bao, hitu ich cho chiét liéu, pH, nhiét va muc tiéu chat
enZ me 2. ra . ~, n 2 o Y .
v enzyme giai phéng phenolic xudt, |én men, thire 3n vasilage  lwong (&

Nhirng yéu té quyét dinh hiéu qua thay phan xo’

Cau trac cellulose: dd két tinh va chiéu dai mach

Cellulose cang két tinh va mrc dd polymer héda cang cao thi enzyme cang khé xam nhép va cat lién két.
Nghién ctru vé cellulose c6 d6 két tinh va mirc dd polymer hda khac nhau cho thay khi hai yéu t6 nay
giam, cellulose tré& nén dé bi thiy phan enzyme hon va ciing dé dwgc hé vi sinh dwdng rudt 1én men

hon, cling c§ quan diém rang ciu tric vat liéu quyét dinh mirc dap &ng véi cellulase 1,

v '@
g0

Figure 2. Trong qua trinh thly phan xo sgi cdng nghiép, cellulase axit dwoc bd sung

!

{

pO®

vao bé axit &m dé bién d6i bé mat cellulose va gidi phdng cac san phadm thly phan

hoa tan.
V&inguyén liéu da qua nghién, nd hoi, tién xt ly acid nhe hodc xt Iy co hoc, dién tich bé mat va sé vung
vo dinh hinh thuong ting 1én. Khi d6 acid cellulase c¢6 nhiéu diém bam hon, phan tng c6 thé dién ra
dong déu hon, va sdn phdm thuy phén it phu thudc vao nhirng “diém yéu” tw nhién vén phin b6 khong

déu trong soi tho [,
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Lignin, hemicellulose va pectin: hang rao quanh cellulose

Trong sinh khéi nhw thian ngd, c6 switchgrass, rom, b mia hodc xo dira, cellulose bi bao boc trong ma
tran lignin-hemicellulose. Delignification hodc tién xtr ly acid hitru co c6 thé giip mé ciu tric, nhw
nghién ctru vé switchgrass dung sorbic acid hydrolysis cho muc tiéu san xuat xylo-oligosaccharides da

cho thay viéc xtr ly lignocellulose c6 thé dinh hwéng gidi phong phan doan carbohydrate cu thé 51,

D6i véi vé qua va phu phdm thwe vat mém, pectin ciing 1a thanh phan can tré giai phdng vat chat noi
bao. Nghién ctru chiét pectin tir vd budi bang két hop dién truorng xung va cellulase hydrolysis cho thdy
cellulase c6 thé dworc tich hop vao chién lwoc chiét xuit dé thay doi dac tinh ciu truc va chirc ning cua
pectin thu dworc, thay vi chi déng vai tro “pha xo” don gian 191,

Thanh phan nén va chat (rc ché

Enzyme hoat dong trong mdét moi trweorng that, khdng phai trong nwéc tinh khiét. Ion kim loai, goc acid,
mudi, polyphenol, dwong tich lity, chat hoat dong bé mat, dung méi thwe phdm hodc chat nhii hda co thé
anh hwéng dén trang thai protein enzyme, kha nang bam co chat va téc do thuy phan. Nghién ctru vé
hoat tinh va dong hoc cellulase trong co chit chira ion kim loai va goc acid cho thiy méi trwong phan

rng c6 thé lam thay ddi hoat tinh cellulase theo cach phu thudc vao thanh phan nén 1,

Mot s6 phu gia c6 thé cai thién thuy phan bang cich gidm hip phu khong hiéu qua hoic ting kha ning
thAm wé't bé mat sinh khéi. Vi du, nghién ctiru vé pretreatment ho tro chit hoat dong bé mit trén

compost nim da st dung chién lwvgc két hop tién xtr ly va thiy phan enzyme dé tao dwong, cho thiy

viéc diéu chinh nén phan &ng c6 thé quan trong khong kém viéc chon enzyme .
Thi gian tiép xuc, tron va kha nang dirng phan irng

Cellulase cin thoi gian d€ khuéch tan, bAm 1én bé mat cellulose, cdt mach va roi khéi vi tri phan ¢ng.
Néu phoi tron khong dong nhat, enzyme cé thé tip trung & vung long hodc viing bé mat, trong khi 16i
hat xo van it dwgc xtt ly; vi vy thiét ké tron va kich thwéc hat &nh hwéng tric ti€p dén tinh dong déu

ctia két qua [°l,

Trong cac rng dung nhw dét cotton, thiy phan qua mirc c6 thé lam suy yéu soi. Nghién ctru vé
biopolishing cotton bang enzyme c6 ngudn tir ba mia nh4n manh gia tri cia xi ly enzyme than thién
moi trueorng, nhwng ciing cho thdy muc tiéu dét 1a ki€ém soat bé mat soi chir khong phai phan giai

cellulose cang nhiéu cang tot 121,
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Figure 3. Cellulase axit dwoc sir dung trong hoan tat dét may, x& ly denim, cai bién
bot gidy va gidy, x( ly sinh khéi, chdm sdc gidt 1a va cac ¢ng dung thirc n chan nudi
giau chat xo.

Bang chirng rng dung trong cac nhém nguyén liéu

Xo’ thuc pham va phu pham thuwe vat

Thuy phan xo bang cellulase c6 thé 1am thay ddi do hoa tan, do trwong né, kha ning gilt nuéc, kha
nang gitr dau va twong tic véi thanh phan dinh duwdng khic. Vi xo banh dira, nghién cru cia Zheng va
cong sw cho thay cellulase hydrolysis 1a mét trong cac yéu té lam bién ddi tinh chat héa Iy va chirc nang

ctia chat xo, cuing véi xt Iy acid va phan bé kich thwéc hat B,

Cac phu phidm ca phé ciing la vi du vé nguyén liéu giau thanh t€ bao thwc vt nhung cé tiém nang lam
thanh phan thwc phdm bén vitng. Nghién cru xir Iy phu phdm ca phé bang 4p suit cao dong, acetylation
va thuy phan bang cellulase cho thdy hydrolysis c6 thé dwoc dung nhw mot buwdc bién déi chirc nang dé

khai thac gia tri tir phu pham thay vi chi loai bo chting nhw chat thai [*3],

Trong hé tiéu h6a mé phong cho ngudi cao tudi, nghién clru vé bo sung cellulase-AP3 dé bién doi chit
X0 yén mach cho thay thiy phéan cellulase cé thé diéu chinh qua trinh tiéu hoa, lién quan dén giam thiy
phén tinh bt va ting kha nang ti€p cin sinh hoc ctia polyphenol. Du diy la béi cdnh nghién ciru dinh
dudrng, n6 cing cd co ché rang bién ddi thanh té bao bang cellulase c6 thé 1am thay d6i cach cac hop

chat bi gift trong ma tran xo duoc gidi phéng 141,
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Chiét xuat hop chat tir thwe vat

Trong chiét xuat thwc vit, muc tiéu thwong khong phai tao glucose t6i da, ma 1a phd mét phan thanh té
bao dé giai phdng pectin, phenolic, acid hitu co, hwong, mau hodc chit hoa tan. Nghién ctru vé rom ngb
tién xtr Iy cho thay két hop enzymatic hydrolysis v&i fed-batch operation c6 thé cai thién san xuat

ferulic acid va p-coumaric acid, hai hop chat phenolic gin v&i ciu tric thanh t& bao thuc vat (8],

Mot vi du khéc 1a silage dau tam, noi cellulase dwoc so sanh véi vi khuén lactic trong viéc ting nang luc
chong oxy héa théng qua gidi phong phenolic. Piéu nay cho thiy cellulase khéng chi tao dwong, ma con
c6 thé 1am thay d6i hd so hop chit hoat tinh sinh hoc biang cach mé& ciu tric xo gitt phenolic [,

V&i vo budi, két hop dién trwong xung va cellulase hydrolysis trong chiét pectin da tao ra pectin cé dic
tinh héa ly, ciu truc va chirc ndng dwoc khao sat riéng. Day la hwéng &rng dung dang chia y cho cac quy

trinh muén diéu chinh tinh chit nguyén liéu chiét xuit thay vi chi ting hiéu suit thu hoi 191,

Figure 4. So v&i cac quy trinh x(r ly bdng héa chat manh hodc mai mon, cellulase

axit cho phép thdy phan xo cellulose nhe nhang hon va chon loc hon.

Sinh khai lignocellulose va dudng 1én men

Trong cong nghiép sinh khéi, cellulase la enzyme 16i d€ chuyén glucan trong sinh khéi da tién xt ly
thanh dwong c6 thé dung cho 1én men hodc cic qué trinh sinh hoc tiép theo. Tong quan vé ng dung
cellulase trong nganh nhién liéu sinh hoc mé ta vai tro trung tam cua cellulase trong chudi chuyén dai

lignocellulose thanh dwong 1én men, dong théi nhdn manh nhu ciu tién x ly dé vwrot qua tinh khé

phan hiy tw nhién ctia biomass [,
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Xo dira xanh la vi du vé phu phdm néng nghiép giau cellulose va lignin. Nghién ctru vé enzymatic
hydrolysis va simultaneous saccharification and fermentation ctia xo' dira xanh trong moi trrong c6
polymer ethylene oxide cho thidy nén phan (rng va ciu tric sinh khéi anh hwéng dén kha nang tao
duong va 1én men, mot diém quan trong khi chuyén tir co' chat sach sang phu pham thuc t& [16],
Trong san xudt cellulose nano hodc nanocrystalline cellulose, cellulase ciing c6 thé dung dé lam yéu,
m¢& hodc rut ngan sei cellulose trudc hodc sau bwdc acid hydrolysis. Cac nghién ctru vé cellulose
nanocrystals tir xo da xtr ly cellulase cho thiy enzyme c6 thé dnh hwdng dén dac tinh soi va vat liéu

cellulose tao thanh sau thiy phan acid 171,

Thirc an chan nuoi va silage giau xo’

Trong thirc 4n chin nudi, cellulase dwoc quan tAm vi nhiéu nguyén liéu ré va san c6 — than ngo, cd, ba
bia wét, phu phdm ciy trong — chira nhiéu thanh t€ bao thwc vat khé tiéu. Khi dung trong 0 chua hoic
xtr Iy nguyén liéu, cellulase c6 thé gidi phong dwong dé 1én men hon, hé tro vi khuin lactic va gép phan

thay d6i qua trinh 1én men 81,

Nghién ctru vé silage hon hop ba bia wét va than ngd c6 bd sung cellulase cling vi khuin lactic d3 danh

gia dac tinh 1én men va thanh phin cdng dong vi sinh, cho thiy cellulase cé thé dwoc dung nhu mot yéu

t6 cong nghé trong hé 1én men nguyén liéu thé xanh va phu pham 8],

Cac enzyme phan giai lién két trong thanh t€ bao khéng hoat ddng don ddc. Nghién ctru vé inoculant
tao ferulic acid esterase trong silage cam ngo va silage ciy ngé nguyén cay cho thiy viéc gidi phong lién
két phenolic c6 thé cai thién phan gidi xo va diéu chinh da dang vi sinh, b6 sung géc nhin rang phan

hily xo hiéu qua thwong can nhidu hoat tinh enzyme phdi hop 91,
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Acid Cellulase Enzyme Liquid For Fiber Hydrolysis — relative activity \
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Illustrative profile modelled from the stated optimum range; not measured assay data.

Figure 5. Hoat tinh tuwong d6i cta dung dich enzyme cellulase axit dung cho thiy
phan xo soi theo pH, cho thdy vung t6i wu tai pH 4,5-5,2.

Dét may: biopolishing va xtr ly bé mat cotton

Trong dét cotton, cellulase tac dong lén fibril cellulose nhé trén bé mat s¢i, gitip gidm xu l6ng, cai thién
cam giac tay vai va lam bé mit min hon. Nghién ciru vé biopolishing cotton bang enzyme c6 ngudn tir
ba mia cho thay xtr ly cellulase c6 thé 1a hwdng than thién moi trweong hon so véi mot s6 xtr Iy hda hoc

manh, néu quy trinh dwoc kiém soat dé tranh ton hai co tinh 121,

Cellulase ciing dwgc nghién cru cho &ng dung dét tlr cac ching vi sinh khac nhau. Nghién ctru vé
cellulase tir Aspergillus awamori MK788209 da dé cip dén ca saccharification vé diu va rng dung

textile, minh hoa pham vi sir dung rong ctia cellulase tir xt ly sinh khdi dén xt ly sori 129,

Doi véi acid cellulase, di€m phu hop la kha ndng lam viéc trong hé acid hodc hoi acid, noi mot s6 cong
doan dét va xtr Iy bé mat c6 thé dwoc thiét ké dé dat hiéu rng mong mudn. Tuy nhién, trong dét may;,
“nhiéu thiy phin hon” khéng déng nghia “tot hon”, vi cellulose 1a chinh vat liéu tao d6é bén cho cotton;

phan (rng can dwoc dirng hodc chuyén diéu kién sau khi dat hiéu tng bé mat [12,
Ung dung cong nghiép phu hop véi Acid Cellulase Enzyme Liquid

H6 tro’ thiy phan xo trong phu pham néng nghiép

Acid Cellulase Enzyme Liquid c6 thé dung trong cac quy trinh mudn ldm mém, rit ngan hoic thiy phan
mot phin cellulose trong rom, thin ciy, ba ép, xo qua, vé hat va phu phadm ché bién thwc vat. Khi
nguyén liéu da dwoc nghién, 1am 4m, gia nhiét nhe, tién xr ly acid hiru co hodc phoi hop véi enzyme

khac, kha nang ti€p can cellulose thudng t6t hon so véi nguyén liéu thé nguyén dang °1.
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Trong cac quy trinh hwéng téi dwong 1én men, cellulase thwong la mot phan cia hé enzyme rong hon,
vi sinh khdi that chira ca cellulose, xylan, mannan, pectin va lignin. Nghién ctru vé cellulase GH5 tir
metagenome da c6 yak cho thdy viéc tim kiém cellulase m&i van tip trung vao ting cuwdng thliy phan

lignocellulose cho biofuel va str dung thirc &n nhai lai, ph&n 4nh nhu cau ky thuat van rit lén trong

chuyén héa xo 2,

HO tro’ chiét xuat pectin, phenolic va hop chat hoa tan

Trong ché bién thwc vat, acid cellulase c6 thé hd tre pha vor thanh t€ bao dé gidi phong chit hoa tan ma
khong nhat thiét phai phan gidi toan bo cellulose. V&i vo budi, sw két hop dién truedrng xung va cellulase
hydrolysis da dwgc nghién ctru dé thu pectin c¢6 dac tinh chirc ndng khac nhau, cho thay enzyme c6 thé

tac dong dén ca hiéu suat va chit lwong phan doan thu dwoc 10,

1 Cellulase Enzyme Liquid For Fiber Hydrolysis — relative activity vs ter
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Illustrative profile modelled from the stated optimum range; not measured assay data.

Figure 6. Hoat tinh tuwong ddi cta dung dich enzyme cellulase axit dung cho thay
phan xo soi theo nhiét do, véi mirc t8i wu & 45-55 °C va sy suy giam dac trung do
bién tinh nhiét khi vuot qua vung tai wu.

V&irom ngo, chién lwoc két hop enzymatic hydrolysis va vin hanh fed-batch da dwoc dung dé cai thién
thu hoi ferulic acid va p-coumaric acid tir nguyén liéu tién xir ly. DAy 1a vi du rd rang rang cellulase va

enzyme phan giai thanh t& bao c6 thé ho tro giai phong hop chat phenolic lién két trong ma tran xo 81,
Bién ddi xo’ thuc pham va thanh phan chirc ning

Trong thwc phdm, thiy phan bang cellulase c6 thé dung dé€ diéu chinh tinh chit cong nghé cta chat xo:
do nhot, do trrong nd, kha nang gilt nwérc, kha nang twong tac véi lipid hodc polyphenol. Nghién clru
trén xo banh dira va phu phdm ca phé déu cho thay cellulase hydrolysis 12 cdng cu bién ddi chirc nidng

nguyén liéu giau xo theo hwéng c6 thé tao thanh thanh phan thuc phdm bén vitng hon 131,

enzymes.bio - Enzymes.bio Research Team Page 10 of 16



Can phan biét bién ddi chirc ndng v&i thiy phan hoan toan. V&i nhiéu thanh phan thwe phdm giau xo,
muc tiéu cé thé 1a tao clu tric xo dé phan tan hoic cai thién gidi phdng hop chit co loi, khdong phai
chuyén tit ca cellulose thanh glucose; vi vy mirc dd xt Iy nén phu hop véi cdm quan, két cdu va chirc

ning mong mudn ctia san pham cudi 4],

HO tro xtr ly silage va nguyén liéu thirc dn

Trong silage, cellulase c6 thé gidi phong mot phan dwong tir thanh t€ bao, tao co chit cho vi khuin
lactic va gép phan thay d6i dién bién Ién men. Nghién ctru vé ba bia wé't va than ngd tron 0 véi cellulase
va vi khudn lactic cho thdy cach phdi hop phu gia anh hwdng dén dic tinh 1én men va cdng dong vi sinh

ctia silage 81,

Mot hwdng khac 1a phoi hop cellulase véi enzyme hodc vi sinh vat tic dong lén lién két phenolic trong
thanh té bao. Nghién ctru vé ferulic acid esterase-producing inoculant trong silage ngo cho thiy pha cac
lién két lién quan dén acid ferulic c6 thé hd trg phan gidi xo, phtt hop véi logic rang cellulase hoat dong

t5t hon khi hang rao lignin-hemicellulose-phenolic dwoc gidm bot 19,

Xt ly bé mit soi, cotton va vat liéu cellulose
Trong xt ly cotton, cellulase gitp loai bé hodc lam mon céc vi fibril trén bé mat, ttir d6 cai thién dé min
va gidm xu 16ng. U'ng dung nay khac véi thily phan sinh khéi: muc tiéu 1a tic dong bé mit c6 kiém soat,

khéng phai tao dwong t6i da 121,

Trong vat liéu cellulose, cellulase c6 thé dong vai tro tién x ly trwdrc khi acid hydrolysis hodc sonication
dé tao cellulose nanocrystals. Cac nghién ctru trén xo thung carton cii, xo cotton va s¢i da xi ly

cellulase cho thdy enzyme c6 thé dnh hwdng dén ciu tric soi trwde khi tao vat liéu nano, mé ra hwéng

tan dung ngudn cellulose tai ché hoic ngudn xo tw nhién 71,
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ellulase Enzyme Liquid For Fiber Hydrolysis — dose-response (diminist
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Figure 7. Minh hoa quan hé liéu lvgng—ddap (ng cla dung dich enzyme cellulase
axit dung cho thay phan xo sgi trong khoang s dung khuyén nghi (0,5-2,0% o.w.f.).

Cach higu ding vé lgi ich ki thuat

Loi ich ddu tién cta acid cellulase 1a ting kha nang bién doi cellulose trong diéu kién sinh hoc twong
ddi nhe. Thay vi chi dwa vao xtr ly acid manh hoic nghién co hoc, enzyme c6 thé cit c6 chon loc cac
doan cellulose dé ti€p can, gitip gidm do6 dai chudi, thay d6i bé mit xo va hd tro cac budc ép, chiét, 1én

men hodc phéi tron sau dé 1.

Loi ich thir haila ho tro gidi phong chit bi gilr trong thanh t€ bao. Khi cellulose va cac polysaccharide
thanh t&€ bao bi mé& ra, cic hop chit nhw phenolic, pectin, dutng hoa tan hodc chit mau cé thé dé thoat
ra hon; cac nghién cttu trén vé bwdi, rom ngd va dau tim déu minh hoa vai tro nay trong nhirng bdi

canh nguyén liéu khac nhau °1,

Loi ich th ba 14 ting gia tri phu phdm. Xo dira, phu phdm ca phé, thin ngd, ba bia wét hodc compost
nidm sau st dung déu la nhirng dong nguyén liéu cé thé khé xi Iy néu chi nhin nhw chat thai, nhung cé
thé tré thanh ngudn xo, dworng, hop chit chirc ning hodc thirc in khi dwoc xtt ly bang chién lwoc
enzyme phit hop 161,

Tuy nhién, acid cellulase khong nén dwoc mé td nhw enzyme “phén gidi moi loai xo” trong moi diéu
kién. Hiéu qua phu thudc vao nguon cellulose, mirc lignin, kich thwéc hat, d6 4m, pH nén, nhiét do quy
trinh, thoi gian tiép xtc, phéi tron va sw c6 mat cia enzyme bé tro; nghién ciru vé d6 két tinh va mic do

polymer héa cellulose cho thiy chi riéng ciu tric vat liéu da c6 thé lam thay d6i manh kha nidng thiay

phan [,
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Lwu y trién khai trong méi tredng cdng nghiép

Khi tich hop Acid Cellulase Enzyme Liquid vao quy trinh, diém cén tip trung la sw phu hop gitra
enzyme va nén nguyén liéu. V&i nguyén liéu mém nhw vé qua, ba ép hodc mo thwc vat da nghién,
enzyme c6 thé ti€p cin thanh t& bao dé hon; véi sinh khdi gidu lignin nhw than ciy, rom hodc xo dira,

tién xtt 1y va phéi hop enzyme thuong quan trong hon dé dat hiéu qua thuc té 51,

Trong quy trinh c6 muc tiéu chiét xuit, viéc dung cellulase quad manh c6 thé lam thay déi dé6 nhot, do
loc, cdu truc pectin hodc ho so chit hoa tan. Nghién ctru vé pectin vé budi cho thiy diéu kién xt ly ¢
thé &nh hwdng dén dac tinh ciu tric va chirc ning cla pectin, vi viy muc tiéu chit lwong san phim cudi

can dan dit cach van hanh hon 13 chi t6i da héa mirc pha v& thanh té bao 191,

«cid Cellulase Enzyme Liquid For Fiber Hydrolysis — residual activity ov:
100 4

80 A

~50% at 6 h

/
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Illustrative stability decay; real retention depends on formulation and conditions.

Figure 8. Minh hoa su suy gidam dé bén nhiét cda dung dich enzyme cellulase axit
dung cho thiy phan xo sgi — hoat tinh con lai gidm dan theo thoi gian & nhiét do
van hanh.

Trong dét va vit liéu cellulose, ki€ém soat phan rng dic biét quan trong vi co chit cellulose ciing chinh
la nén tao d6 bén. Biopolishing cotton c6 thé cai thién bé mat, nhwng néu thiy phan tiép tuc qua siu,
tinh chit co hoc c6 thé bi danh hwdng; do d6 cdn xem enzyme nhw cdng cu tinh chinh bé mét ch khéng
phai tidc nhan xir ly khong gi¢i han 2],

Thong tin an toan va chit lwong cta 16 hang cin dwoc doc cung SDS va CoA di kém don dit hang.
Enzymes.bio cung cip san pham truc tuyén theo don vi 1 kg va khong trinh bay minh nhw nha san xuit
hodc don vi ki€ém nghiém; viéc trién khai cong nghiép nén dwa trén tai liéu 16 hang, hiéu biét quy trinh
va danh giad twong thich véi nguyén liéu cu thé.
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Két ludn

Acid Cellulase Enzyme Liquid For Fiber Hydrolysis la Iwa chon pht hop cho cic quy trinh can thay
phéan hodc bién doi cellulose trong nguyén liéu gidu xo & moi treong acid hodc hoi acid. Co s& khoa
hoc ctia sdn phdm nam & co ché cellulase cit lién két B-1,4-glycosidic, két hop vai tro cia
endoglucanase, exoglucanase/cellobiohydrolase va B-glucosidase dé lam ngin mach cellulose va hd tro

gidi phong chat bi giit trong thanh té bao [,

Bang chirng nghién ctru cho thiy cellulase c6 thé &rng dung trong bién d6i xo thuc phadm, chiét xuat
pectin va phenolic, thiy phan sinh khoi, xtr ly silage, biopolishing cotton va chuin bi vit liéu cellulose.
bong thoi, hiéu qua thuwe té€ phu thudéc manh vao do két tinh cellulose, mic lignin, tién xt ly, phéi hop

enzyme va diéu kién nén, nén acid cellulase cdn dwoc xem nhw mot thanh phin cong nghé c6 kiém soat

chir khong phai gidi phap don enzyme cho moi loai biomass [*],

Enzymes.bio cung cap Acid Cellulase Enzyme Liquid truc tiép online theo don vi 1 kg. CoA va SDS dwoc
cung cip kém theo khi dat hang, hd tro ngwdi dung ndm rd thong tin 16 hang va yéu ciu an toan khi
dwa enzyme vao quy trinh xtr ly xo thwc vat, phu phdm ndng nghiép, chiét xuat, thirc an hodc xtr ly bé
mat cellulose.

Dat mua Acid Cellulase Enzyme Liquid For Fiber Hydrolysis tryc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. Dit mua truc tiép trén cra 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 Acid Cellulase Enzyme Liquid For Fiber Hydrolysis =

Tai liéu tham khao

Duwoc danh s theo thir tw trich dan dau tién. Cac ngudn truy cdp mé, déu dwoc xac minh cé thé truy cap tai thoi diém xuat ban; s

trich dan trong bai lién két dén day.
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