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Acid Cellulase cho xt ly thuéc 1a: enzyme ho tro’ lam mém
14, 1&én men va aging cé kiém soat

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

Acid Cellulase cho xtr ly thudc la 1a enzyme phan giai cellulose hoat dong trong diéu
Kién acid nhe, dwoc dung dé cai bién c6 kiém soat ciu truc thanh té bao caa la thudc la.
Trong thuc té€ ché bién, vai tro hop ly nhit cia enzyme nay 13 ho trg 1am mém mo 14, ting kha
nang tiép xdc cla co chat va tao diéu kién thuin lgi hon cho cac buwéc 4, 1én men, aging hoac
xtr ly phu tro — khéng phai la chat tao hwong trwc ti€p hay gidi phap thay thé toan bd qua
trinh 1én men truyén thong. Co s& khoa hoc dén tir co ché thiy phan cellulose cuda cellulase
va tlr cac nghién ctru thudc 14 cho thay x ly enzyme, cdng dong vi sinh vat va qua trinh aging

c6 lién hé chit ché véi chat lwong cam quan sau ché bién 11,

ré

Acid Cellulase la gi trong bdi canh x{ ly thudc 13?

Acid cellulase 1a nhom cellulase c6 kha ning hoat dong trong mdi trwedrng acid nhe, phu hop véi nhiéu
nén nguyén liéu thwc vit da qua siy, i hoic 1én men. Cellulase n6i chung la hé enzyme phan giai
cellulose — polymer gom cac don vi glucose ndi v&i nhau bang lién két -1,4-glycosidic — va dwoc
nghién ctru réng rai trong cdc nganh x Iy sinh khoi, thwe pham, dét, gidy, thirc an chdn nubi va nhién

liéu sinh hoc 21,

Trong 14 thudc 14, cellulose khong ton tai riéng 1&é ma nam trong thanh t€ bao cung hemicellulose,
pectin, lignin, protein thanh t€ bao, polyphenol va nhiéu chat chuyén héa thir cip. Cau tric nay tao nén
do dai, dd xo, kha ndng gitr &m va mirc dé “md&” cia md 14; vi vay, xtr Iy bang acid cellulase cin duoc
hiéu la tic dong vao khung vt liéu thwc vat, khong phai tic dong chon loc Ién nicotine hay cac hop chat

hwong riéng 1& [,

Mot hé cellulase day du thuwdong bao gdm cac hoat tinh bd tro nhau: endoglucanase cat ngau nhién &
vung dé tiép can trong chudi cellulose, cellobiohydrolase hodc exoglucanase gidi phdng cac doan ngin
tlr ddu chudi, con B-glucosidase chuyén cellobiose va oligosaccharide ngan thanh glucose. Su hiép dong
nay quan trong vi cellulose trong mé thwc vat c6 ca viing vo dinh hinh dé cit va viing két tinh kho tiép
cn, khién mot thanh phin enzyme don 1é thwong khong du dé tao bién déi dong déu trén nén

lignocellulose phirc tap 3.
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D6i véi “Acid Cellulase For Tobacco Processing”, di€ém quan trong la muc tiéu x& ly khdng phai
saccharification t6i da nhw trong san xuit nhién liéu sinh hoc. Trong ché bién thudc 14, mirc thlly phan
mong mudn thuwdng nhe hon: da dé€ 1am mo 14 mém hon, ting phan b6 4m, m& mét phan thanh t€ bao
va hd trg cac phan trng sinh hoc tiép theo, nhwng van gitr dwoc ciu tric 14 hoic s¢i cho cong doan phdi

tron, cit, G va tao san pham cudi I,
Vi sao thanh té& bao 14 thudc 14 13 muc tiéu cdng nghé?

L4 thudc 1a sau thu hoach trai qua nhiéu bwéc nhw siy, Ién men, aging, phdi tron phu gia cdng nghé va
on dinh Am. Trong sudt cic budc nay, thanh té bao thwc vat la “ha ting vat liéu” kiém soat toc do thim
nudc, khuéch tdn enzyme, kha ning tiép xuc cta vi sinh vt va mc gidi phdng chat nén ndi bao. Khi
thanh t&€ bao qua chit hodc qua xo, cac bién déi sinh héa c6 thé dién ra cham, khong déu hoic phu

thudc manh vao tirng 16 nguyén liéu 51,

Cellulose la thanh phén tao khung chiu lwc, nhwng né bi bao boc b&i cac polymer khac. Trong sinh khoi
lignocellulose, cac tdng quan vé cellulase nhdn manh rang kha ning ti€p cin co chat1a yéu t6 gi¢i han
lon: enzyme khong chi cin cé hoat tinh phu hop ma con phai tiép xtc dwgc véi viung cellulose cé thé

thiy phan [6],

-

[ =%

’-n}A.‘,‘ :‘. /:/(><><>
‘\ V“ N o

®

o S——~ -

Figure 1. t1d 2 ECIOMH = H2 71t HHl 22222014 2= 2

510l dRE TS| 256HX| Bk OJMH 7S A=A ZICL

Nguyén ly nay c6 y nghia truwc ti€p véi thudc 1a. Mot 14 hodc soi thubc 1a c6 dd6 4m khong dong déu, mo
la bi nén, hodc bé mat sgi khé thidm sé lam qua trinh x& Iy enzyme kém hiéu qua hon. Ngworc lai, khi

enzyme dwoc phin bd tot trong nén nguyén liéu di 4m, acid cellulase c6 thé cit mot phan lién két
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cellulose & viing dé ti€p cin, lam gidm do cirng cuc bd va ho tro cac bwdc 1én men hoic aging tiép theo
(11

Tuy nhién, khong nén dién giai rang cang thiy phan nhiéu cellulose cang t8t. Thudc 14 ché bién van cin
dd bén co hoc nhit dinh dé tranh vun nat, bui min, mit kha nang thao tic hodc bién d6i cdm quan
ngoai y muon. Vi viy, acid cellulase 1a co6ng cu diéu chinh ciu tric c6 kiém soat, khong phai cong cu pha

htly toan bd md 1a 2],
Co ché tac dong: tir cat cellulose dén thay d6i hanh vi cta la thudc 13

0] cip do phan tt, cellulase cat lién két B-1,4-glycosidic trong cellulose, tao ra chubi ngén hon,
cellobiose, oligosaccharide va mot phan glucose tuy diéu kién xt ly. Khi chiéu dai chudi cellulose giadm &
vung bé mit hoic ving vo dinh hinh, mang soi trong thanh t€ bao c6 thé bét chit hon, dan dén thay

ddi tinh mém, tinh thdm va kha ning giai phong cac thanh phan bi gitt trong ma tran thuc vat 31,

Endoglucanase thwong dwoc xem 1a thanh phan “mé ciu tric” vi tao thém diu chudi méi cho cac
enzyme khdc ti€p tuc tic dong. Cellobiohydrolase c6 thé lam ngin chudi tir cdc dau nay, con B-
glucosidase gitp gidm tich tu cellobiose — mot sdn phdm c6 thé lam chdm thdy phin néu khéng dwoc
chuyén hoéa ti€p. Sy phoi hop nay gidi thich vi sao cellulase cong nghiép thuworng dwoc ban dén nhw mot

hé enzyme thay vi mot phan tng don gian mot buéc 41,

Trong mdt s6 hé xt Iy sinh khéi, cAc enzyme oxy héa nhuw lytic polysaccharide monooxygenases cé thé
1am ting hiéu qua mé& cellulose khi c6 mit trong hon hop cellulase thich hop. Tuy vy, diéu nay chi nén

duoc hiéu 1a kién thirc nén vé cong nghé cellulase hién dai; khong nén gia dinh moi san pham acid

cellulase déu chtta hoic cin cac thanh phan nhw vay, trir khi tai liéu kém theo san pham thé hién ro 7],

D3&i vai thudc 14, két qua ky thuat c6 thé xuit hién & cAp md: 14 mém hon, soi dé thAm 4m hon, bé mat
ti€p x1c v&i vi sinh vat hodc phu gia cong nghé tdt hon, va mot phan carbohydrate dé ti€p can hon c6
thé tham gia vao chuyén héa trong aging. Nhirng thay d6i cdAm quan, néu c6, thwong 12 hé qua gian tiép
cia thay déi cau tric va chuyén hoéa, chir khong phai do cellulase tw tao ra hop chdt hwong dic trung
[8]
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Acid cellulase khac gi véi cac xtr ly enzyme khac trong thudc |

Trong ché bién thudc 14, nhiéu huéng enzyme khac nhau cé thé dwoc nghién cru: amylase nhim vao

tinh bot, protease nhidm vao protein, pectinase nham vao pectin, con cellulase nham vao cellulose. Viéc

phan biét co chitla rat quan trong vi mdi enzyme chi c6 ving tac ddong chinh riéng; dung cellulase

khéng twong dwong véi xtt 1y tinh bot, alkaloid hodc protein 1.

Hudng xtr ly

Acid cellulase

Amylase

X ly enzyme noi
chung trong HnB
hodc Ién men thuéc

13
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Co’ chat hodc muc tiéu
chinh

Cellulose trong thanh

té& bao

Tinh bot

Nhiéu co chat tuy hé
enzyme

Y nghia céng nghé trong thudc 14

Lam mém mé |a, mé& cau tric soi, hd

tro thAm 4m va |én men/aging

H trg giam tinh bot trong thudc 13;
nghién ctru gan day tap trung vao
gidm tinh bt va nguy co lién quan
khai thudc

C6 thé dnh hudng dén dic tinh san
pham va ké tiép vi sinh trong qua trinh
[én men

Diéu can dién giai than
trong

Khoéng phai enzyme dac
hiéu dé giam nicotine
hodc tao huwong tryc tiép
[1]

Khong thay thé cellulase

Vi co chat khac nhau [9]

K&t qua phu thuéc manh
vao loai enzyme, nén 13

va quy trinh (51
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Co chat hodc muc tiéu Piéu can dién giai than

Hudng xtr ly 3 Y nghia cong nghé trong thuéc 14
chinh trong
L . Thanh té bao, C6 thé 6n dinh cdng déng vi sinh bé Khong nén quy toan bd
Xt ly enzyme két . e A x L "
h { sinh carbohydrate va co mat va cai thién chat lvong huong hiéu qua cho riéng
op Vi sin . L . ar A
7P chat chuyén héa trong aging theo mot s6 nghién clru cellulase &
. ) Hé acid hitu co, vi sinh Cé nghién ctru vé co ché giam kich Khong dong nghia vdi chi
Lén men acid ) . L ] Lo ) ) .
vat, chuyén héa mo 13 rng cua la cigar trong |én men acid b6 sung acid cellulase [20]

Bang trén cho thiy acid cellulase c6 vi tri ky thuat riéng: né phu hop nhat khi vin dé ndm & ciu tric
cellulose va kha nang ti€p cin ctia mo 14. Néu muc tiéu chinh la tinh bdt, amylase méi la enzyme truc

ti€p hon; néu muc tiéu 1a chuyén hda vi sinh va huong, cellulase c6 thé 1a mot thanh phan hd tro nhung

khong thé dai dién cho toan bd hé 1én men [°l,
Bang chirng trwc ti€p tir nghién ciru thudc l1a: nén doc theo hwéng nao?

Cac nghién clru gan day vé thudc 14 ngay cang chid y dén twong tac gitra xt Iy enzyme, hé vi sinh va chit
lrong sau 1én men. Mét nghién ctiru vé xr ly enzyme trén thuéc 1a dung cho sdn pham heated-not-burn
da xem xét tac dong cla xr ly enzyme doi v&i san phdm va sw ké tiép vi sinh vat trong qua trinh 1én
men, cho thy enzyme khong chila tic nhan hoa sinh don 1é ma con c6 thé lam thay dd6i bdi canh sinh

thai vi sinh ctia nguyén liéu I,

Mot hwéng nghién ciru khac cho thiy xtr ly hiép dong vi sinh-enzyme trong aging 1a thuéc 14 c6 thé 6n
dinh cong ddong vi sinh vat bé mat va ci thién chit lwong hwong. K&t ludn thuc tién 13 acid cellulase,
néu duoc dung hop 1y, nén dwoc dat trong mot hé xi Iy c6 kiém soat vé dé 4m, thoi gian, diéu kién acid

nhe va trang thai vi sinh, thay vi dwoc ky vong tao hiéu qua doc 1ap trong moi 16 14 81,

Ngoai ra, nghién cru vé 1én men acid & 14 cigar tip trung vao co ché gidm Kich &ng, cho thiy moi
trweorng acid va bién d6i trong 1én men c6 thé dnh hwéng dén thudc tinh cdm quan lién quan dén do gat.
Diéu nay khdng chirng minh riéng acid cellulase 1am gidm kich (rng, nhwng clng c6 rang diéu kién acid,
chuyén hoa vi sinh va bién déi chat nén trong 14 thudc 14 1a cac yéu t6 c6 lién quan dén chat lwong cudi

[10]

Mot nghién ctru khac vé casing két hop xir Iy thliy phan enzyme da danh gia gidm alkaloid thudc 14 bang
md hinh phan tich thdng ké. Véi acid cellulase, cin dién giai cAn trong: cellulase khéng phai enzyme
phan gidi alkaloid, nhwng viéc mé ciu tric thanh té bao hoic thay doi kha nang chiét/di chuyén chit c6

thé 1a mot phan trong hé xir Iy phirc hop, tiy céng thirc va quy trinh 111,
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Bang chirng nén tlr cong nghé cellulase cdng nghiép

Ngoai thudc 14, cellulase la mot trong nhitng nhdm enzyme céng nghiép dwgc nghién cru nhiéu nhat vi
cellulose 1a ngudn carbon thwc vat rit pho bién. Cac tdng quan vé phan bd, san xuit, dic tinh va &ng
dung cua cellulase cho thiy enzyme nay c6 mat trong nhiéu nganh can xt ly vat liéu cellulose: dét, gidy,

thitc an chin nudi, thuc pham, nwédc qua, nhién lidu sinh hoc va xit Iy phu phdm néng nghiép [,

Coéng nghé cellulase hién dai khéng chi tip trung vao hoat tinh thiy phin ma con vao dé on dinh, tinh
twong thich moéi treong quy trinh va kha nang hoat dong trong nén co chit phirc tap. Cac nghién ctru
veé cellulase bén nhiét, cellulase tir vi sinh vat va cellulase 6n dinh trong méi trwong dic biét cho thay

hiéu qua céng nghiép phu thudc vao ca enzyme lan diéu kién nén, chtr khong chi vao tén thwong mai

cia ché pham [°],

Cac nghién ctru vé san xuit cellulase tlr vi sinh vit, bao gom ndm s¢i va vi khuin, cho thiy nguon
enzyme khac nhau cé thé tao ph6 hoat tinh khac nhau. Diéu nay c6 y nghia v&i xtr Iy thudc 14: mot san

phdm acid cellulase pht hop cin dwgc danh gia theo muc tiéu rng dung va tai liéu kém theo don hang,

thay vi suy luan ring moi cellulase déu hoat dong gidng nhau trén moi loai la I,

Trong x® ly sinh khoi lignocellulose, hiéu qua cellulase thwong bi gi¢i han béi lignin, hemicellulose, do
két tinh cellulose, kich thwéc hat, d0 &m va kha ning phan bé enzyme. DU 14 thudc 14 khac véi go, rom
hay ba ndng nghiép, nguyén tic chung van dung: enzyme chi tic dong tdt khi co chat ti€p xtic dwoc va

moi trirorng khong 1am mat hoat tinh qua nhanh 21,
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Ung dung chinh trong xt ly thudc 14

H6 tro Iam mém 14 va gidm d6 xo' cAm nhan

U'ng dung dé hiéu nhat ctia acid cellulase 12 hd tro 1am mém mé 14. Khi enzyme cit mot phan cellulose
& viing bé mit hodc viing dé ti€p cin, mang thanh t€ bao cé thé gidm dd chat cuc b, gitp 14 hodc soi
thudc 14 dé thao tac hon trong cac buérc G, cit, ddo tron hodc phdi tron phu gia cong nghé 11,

Loi ich nay dac biét c6 y nghia v&i nguyén liéu c6 dd xo cao, 1a gia, 14 da siy kho 1au hodc 16 nguyén liéu
khé tai am dong déu. Tuy nhién, mirc lam mém can dwoc ki€ém soat vi thily phan qua mirc c6 thé lam

ting vun, bui hoic thay ddi kha nang giit ciu tric ctia soi thudc 14 trong ché bién tiép theo [2],
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HO tro phan b6 4m va kha niang tiép xuc trong aging

Aging thudc 14 khéng chi la Iwu kho thu dong; d6 1a qué trinh bién d6i chdm cta hé chat nén, enzyme
ndi sinh con lai, vi sinh vat bé méit va cac phan rng héa hoc. Khi ciu tric thanh t€ bao mé hon, nwéc va
cac chit hoa tan c6 thé phan bé thuan lgi hon, tao diéu kién dé qua trinh aging dién ra déu hon gitra
cac vung ctia khdi nguyén liéu 8,

Acid cellulase khong “rut ngan aging” theo mot mirc c6 dinh cé thé 4p dung cho moi nha may. Cach dién
giai dung hon 1a enzyme c6 thé hd tro mot s diéu kién nén cho aging — dic biét 1a tinh tham, mtc tiép
xtc co chit va kha ning tham gia clia vi sinh vt — nhwng két qua cudi van phu thudc vao nguyén liéu,

do am, nhiét dd bao quan, thoi gian va thiét k& quy trinh 51,
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HO tro’ 1én men thudc 13 cé kiém soat

Trong 1én men, vi sinh vat str dung cac co chit san c6 va gép phan tao ra bién ddi acid hitu co, hop chat
bay hoi, amino acid, dwong, polyphenol va nhiéu chit chuyén héa khac. Acid cellulase c6 thé gidi phéng
mot phin oligosaccharide hodc glucose tir viing cellulose dé ti€p cén, tir d6 thay ddi ngudn carbon cuc

b6 cho cong ddng vi sinh vat 3],

Du vay, enzyme khong thay thé dwoc hé vi sinh thich hop. Nghién ctru vé xt Iy hiép dong vi sinh-
enzyme trong aging thudc 1a cho thay cach ti€p cin két hop c6 thé lién quan dén 6n dinh cong dong vi

sinh va cai thién hwong, nhwng diéu nay cling nhdn manh rang két qua 1a téng hop cia enzyme, vi sinh

vat va diéu kién quy trinh 81,
H6 trg dong nhat héa 16 nguyén liéu

Mot van dé thuc té trong ché bién thudc 14 1a bién thién gitra cac 16: do chin, ving trong, phwong phap
sdy, thoi gian lwu kho, dd xo va mirc tai Am c6 thé khac nhau. Acid cellulase cé thé dwoc dung nhw mot
cong cu xir Iy nhe nham gidm mot phan khac biét vé ciu tric vat ly, gitp nguyén liéu bwédc vao cong

doan tiép theo v&i trang thai mém va tham dong déu hon B,

Dbiém cin lwu y la “d6ng nhat h6a” khong c6 nghia lam moi 16 14 tré nén giong hét nhau. Enzyme chi tac
ddéng 1én phan co chat pht hop va c6 thé tiép cin; cdc khac biét vé thanh phéan alkaloid, dwong,

polyphenol, protein, diéu kién sdy va hé vi sinh ban dau van cé thé tao khéac biét cdm quan dang ké [,

Figure 5. Bt 7|9t T2 4R Eo| w2 G 22 O2, WEatorN of o/
HEH 0|28 Sof BHS LED &2 HEfUIMQ HTHS M & UL,
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H6 tro’ xt ly phu tro’ va chiét xuat tir nén thwe vat

Cellulase trong cac nganh thuc pham va sinh kh6i thwong dwoc dung dé pha vor thanh té bao, giup giai
phéng dich, chidt hoa tan hodc hop chit bi giir trong mo thuc vat. Trong thudc 14, nguyén ly twong tw ¢
thé hiru ich & cac bwéc xt Iy phu tre nhw chuén bi dich chiét, cai thién kha nang ti€p xuc ctia phu gia

cong nghé hoic hd tro xir Iy phan nguyén liéu cé dd xo cao [,

Tuy nhién, khi muc tiéu la chiét xuit hodc di chuyén hop chit dic thu, cellulase thwong chi la mot phan
cua hé xtr Iy. Cac ch4dt khong nam trong cellulose hodc khdng bi gi¢i han b&i thanh cellulose ¢ thé can

co ché khac, vi viy khéng nén xem acid cellulase 1a enzyme da nang cho moi muc tiéu héa hoc trong

thudc 1a 21,

Diéu kién quy trinh: nhirng yéu té anh huwdng dén hiéu qua ma khdng can cuc
doan hoéa

Acid cellulase phu hgp véi moi truedrng acid nhe, nhwng hiéu qua thuc té€ con phu thudc vao trang thai
am cua 14, mirc tron dao, kha nang phin b6 enzyme, théi gian tiép xtc va mirc 460 mé cuia mé thue vét.
Mot nguyén liéu qua kho c6 thé 1am enzyme khé khuéch tan, trong khi nén qua wét hodc xt Iy qua lau

c6 thé 1am thay d6i ciu tric ngoai mong mudn [©l,

pH 12 yéu t8 quan trong vi cdu tric khdng gian cta protein enzyme quyét dinh kha ning gin co chit va
xuc tac. Néu diéu kién qua 1éch khéi viing phu hop, enzyme c6 thé hoat dong chdm hodc mat hoat tinh;

néu diéu kién acid nhe pht hop véi cd enzyme va quy trinh thudc 14, qua trinh cit cellulose c6 thé dién

ra 6n dinh hon .

Nhiét do cling cin dwoc kiém soat theo hwdng bado toan hoat tinh enzyme va tranh tic dong bat lgi dén
14. Cac nghién ctru vé cellulase co6ng nghiép cho thiy dé 6n dinh ctia enzyme la mét chu dé l1én, dic biét
khi quy trinh cé nhiét, dung moi, mudi hodc nén co chit phirc tap; vi viy v&i thudc 14, nén hiéu enzyme
nhw mot thanh phan nhay véi diéu kién ché bién chit khong phai chat phan &ng v6 co bén trong moi
moi trworng 121,

Sau giai doan enzyme, quy trinh cé thé chuyén sang 0, 1én men hodc aging. Viéc kiém soat mirc phan
rng la quan trong vi muc tiéu cta thudc 14 khéng phai thiy phan triét dé cellulose ma la dat trang thai
vat liéu phu hop cho chit lwong cudi, bao gom do mém, d6é bén sgi, d6 4m, mui va dd 6n dinh khi bado

quan &I,
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Nhirng gidi han can ndi rd dé tranh hiéu sai

Giti han dau tién 12 bang chirng truc tiép cho “acid cellulase riéng 1&” trong thudc 14 van hep hon so véi
bang chirng chung vé cellulase trong sinh khéi. Cic nghién ctru thudc 14 hién c6 thwdng xem enzyme
trong boi canh xt ly tong hop, HnB, casing, Ién men, vi sinh vat hodc aging; vi vy, khi n6i vé acid
cellulase, cAn tich rd co ché chic chan 1a phan gidi cellulose khdi cac két qud cAm quan vén phu thudc

nhiéu bién I,

Gi&i han th hai la cellulase khong phai enzyme gidm nicotine dac hiéu. Néu mot quy trinh ghi nhan
thay ddi alkaloid sau xtr Iy enzyme hoic casing, thay d6i d6 c6 thé lién quan dén nhiéu co ché nhw
chiét, di chuyén, chuyén hda, thay d6i nén vit liéu hodc twong tac v&i cac thanh phan khac; khong nén

quy két truc tiép cho phan trng cellulase trén cellulose 11,

Gidi han thir ba la enzyme khong thé bu hoan toan cho nguyén liéu kém hodc diéu kién aging khong
pht hop. Néu 14 ¢4 d6 &m khong 6n dinh, nhiém vi sinh ngoai kiém soat, tdn thwong do siy hodc mat

can bang thanh phan hda hoc, acid cellulase chi gidi quyét dwoc mot phan lién quan dén ciu tric

cellulose 191,

Giti han thir tw 12 khong nén gan acid cellulase v&i tuyén bé gidm rui ro sirc khoe. Du ¢ nghién ctru vé
enzyme khac nhw amylase nhdm gidm tinh bot va mot s6 chi tiéu lién quan khoi thudc, diu dé khong
c6 nghia moi enzyme xt ly thuéc 14 déu lam gidm nguy co; acid cellulase chi yéu la cong cu cong nghé

cho c4u tric mé 14 °],
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Khi nao acid cellulase phu hgp nhat trong quy trinh thudc 13?

Acid cellulase phu hop khi vAn dé ky thuatlién quan dén do clirng, dd xo, kha ning tai &m, mirc mé ciu
tric hodc nhu ciu ho tro 1én men/aging. Trong cac tinh hudng nay, enzyme c6 co s& sinh hda ro rang:
cat cellulose dé thay ddi vat liéu thanh t&€ bao, tir d6 gian ti€p dnh hudng dén kha nang xtt ly ti€p theo
[1]

N6 cling phu hop khi quy trinh da c6 kiém soat tot vé do am, thoi gian va diéu kién acid nhe. Néu chi bé
sung enzyme vao nguyén liéu qua kho, trén khong déu hoac khéng cé giai doan tiép xtc phu hop, hiéu

qua cé thé thap vi enzyme khong tiép can da co chat cellulose [©,

Acid cellulase it phtt hop néu muc tiéu chinh 1a xtr ly tinh bdt, protein, pectin hoic alkaloid bang co ché
dac hiéu. Trong trwong hop d6, enzyme khac hodc chién lwgc cong nghé khic cé thé dong vai tro chinh

hon, con cellulase chila cong cu phu néu ciu tric thanh t& bao 1a rao can [,
Vi tri cua Acid Cellulase trong danh muc Enzymes.bio

Enzymes.bio cung cip Acid Cellulase For Tobacco Processing v&i vai tro nha cung cdp thwong mai dién
tlr, khong phai nha san xuit va khong phai phong thi nghiém. Sadn phdm dwoc ban trwec tiép online theo
don vi 1 kg; CoA va SDS dwogc cung cap kém theo khi dat hang, gitip ngwoi mua c6é tai liéu 16 hang va

thong tin an toan phu hop cho quan Iy ndi bo .
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O géc d6 ing dung, tai liéu nay nén dwoc dung nhw nén tang ky thuat dé hiéu cach acid cellulase c6 thé
ho tro xtt ly thudc 14: tic dong vao cellulose, diéu chinh ciu tric mé 14, hd tro phan b 4m, va tao diéu
kién thuan lgi hon cho 1én men hoic aging. Hiéu qua cudi ciing van can dwoc hiéu theo hé quy trinh cu
thé, vi thudc 14 1a nén nguyén liéu sinh hoc phirc tap v&i nhiéu bién s6 vé giong, ving trong, sdy, lwu

kho, vi sinh va muc tiéu cam quan 51,
Két ludn

Acid Cellulase cho xtr ly thudc 14 12 enzyme ho tro cong nghé c6 co ché ro rang: thiy phdn mot phan
cellulose trong thanh t& bao thuc vat dé€ 1am mém md 14, cai thién kha ning tiép xtic va hd tro cac budc
0, 1én men hoic aging. Bang chirng nén vé cellulase trong xt ly lignocellulose rat manh, trong khi bang
chirng truec tiép trong thudc 14 dang phat trién theo hwdng x Iy enzyme, vi sinh vit va aging cé kiém

soat [21,

Cach dung hop ly nhatla xem acid cellulase nh mot cong cu diéu chinh ciu tric, khong phai chit tao
hwong truec tiép, khong phai enzyme gidm nicotine dac hiéu va khong phai gidi phap thay thé toan bo
qua trinh 1én men truyén thong. Khi dwoc dat dang vi tri trong quy trinh, acid cellulase c6 thé gép phin

1am nguyén liéu thudc 14 mém hon, th&m hon va thuan loi hon cho cac bién ddi sinh hoc tiép theo 8],

Dat mua Acid Cellulase For Tobacco Processing truwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san 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 For Tobacco Processing -

Tai liéu tham khao

DPuwoc danh s6 theo thit tw trich dAn dau tién. Cac ngudn truy cip mé, déu duoc xac minh c6 thé truy cap tai thoi diém xuat ban; s§

trich dn trong bai lién két dén day.
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