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Alkaline Cellulase cho chat tay rira giat 1a: enzyme cham soc
cotton, giam xu 16ng va lam md&i bé mat vai

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

Alkaline Cellulase For Laundry Detergents la enzyme cellulase hoat dong trong méi
trweong giat cé tinh kiém, dwoc dung dé xtr 1y c6 kiém soat cac vi soi cellulose 16ng 1éo trén bé
mat vai cotton. Trong cong thirc bot gidt, nwée giat hodc quy trinh giat cong nghiép, enzyme
nay giup gidm xu 16ng, gidm pilling, ho tro 1am m&i cdm nhin mau sic va cai thién dd min tay

clia vai sau nhiéu chu ky giat [*],

Khéc v&i protease, lipase hodc amylase vén nhim truc tiép vao vét ban protein, ddu mé& hoic tinh bot,

alkaline cellulase chtl yéu déng vai trd “chidm séc vai”. Co ché chinh 1a thily phan chon loc cellulose dé

tiép can & 1¢p xo bé mit, 1am cac fibril nhd tach khéi vai va bi cudn trdi trong nwéc giit 121,
Alkaline cellulase 1a gi trong bdi canh chat tay rira?

Cellulase 1a nhém enzyme xtc tac phan cat lién két B-1,4-glycosidic trong cellulose, polymer cdu tric
chinh cua cotton va nhiéu sgi cé ngudn goc thuwe vat. “Alkaline cellulase” chi cac cellulase duy tri chirc
nang trong moi truedrng pH kiém, tirc diéu kién thwong gdp trong nhiéu cong thirc chit tiy riva giat la vi
hé chat hoat dong bé mat, builder va phu gia lam sach thwong dwoc thiét ké dé vin hanh hiéu qua &

ving kieém B,

Trong giat tay, cellulase khong dwoc dung véi muc tiéu pha hiy soi cotton. Muc tiéu ky thuat 1a xi ly
16p microfibril, 16ng to va diém xt ndm & bé mat ngoai clia soi, noi cellulose dé ti€p can hon so véi
vung 16i tinh thé bén chdc bén trong s¢i. Khi enzyme cat mot phan cac mach cellulose & khu vuc 1dng
1éo nay, cac doan xo y€u s& mat diém neo co hoc va dé roi khdi bé mit trong qua trinh khudy, xa va ma

sat nhe ctia chu trinh gigt [,

Dbiém “alkaline” dic biét quan trong vi enzyme dwa vao chat tiy rira phai chiu nhiéu ap lwc cung luc: pH
kiém, chat hoat dong bé mit anion hodc khong ion, chit tao phirc, mudi vo co, polymer chong tai bAm
va doi khi 1a cac enzyme khac. Cac nghién ctiru vé cellulase kiém tir vi khuin, dic biét cac ching Bacillus,
cho thiy day 1a huéng enzyme dwoc quan tAm cho detergent vi ¢6 thé thich nghi t6t hon véi diéu kién

cdng thirc gidt so v&i cellulase trung tinh hodc acid [*1,
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Enzymes.bio cung cip Alkaline Cellulase For Laundry Detergents nhw mot san phim enzyme dung
cho &rng dung B2B trong gidt tdy va cham sdc vai. Enzymes.bio 1a nha cung cip truc tuyén, khong phai
nha sdn xuit enzyme hay phong thi nghiém phat trién enzyme; sdn phdm dwoc ban truc tiép online
theo don vi 1 kg, va CoA cung SDS dwoc cung cidp kém theo khi dat hang .

? e LY

Van dé thuc té ma alkaline cellulase giai quyé

Sau nhiéu lan mic va gidt, vai cotton thudng tré nén bac mau, thd tay va dé xii. Mot phan nguyén nhan
khong phai do thuéc nhuém mat hoan toan, ma do bé mét vai tich liy 1&p xo min va microfibril bi kéo
ra b&éi ma sat. L&p xo nay lam anh sang tin xa manh hon, khién mau nhin nhat, kém siu va bé mat kém

sach du v&t ban chinh da dwoc loai bé 21,
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Alkaline cellulase hd tro gidi quyét ding lép van dé d6. Enzyme cit ¢ chon loc cellulose & phan xo
16ng 180, giip gidm 16ng vai va pilling; b& mat sau gidt c6 thé trong phing hon, it m¢ hon va cho cam
gidc mém min hon khi cham tay. Py 1a Iy do cellulase thwong dwoc xép vao nhém enzyme cham séc vai

trong chat tdy rira, thay vi chi 1a enzyme tay vét ban [,

Mot loi ich khéac 1a hd tro loai bé dit ban bi gitt trong mang xo cellulose bé mit. Khi cac fibril bi cat va
tach ra, bui min, dit sét, m6 héng hodc can ban bam trong ving xo réi c6 thé bi gidi phong tét hon vao
pha nwéc giat. Nghién ctiru vé irng dung alkaline cellulase trong detergent da mo ta vai tro ctia enzyme

nay ddi véi hd tro soil removal, ddc biét lién quan dén bé mit vai cellulose [,
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Tuy nhién, cin dién gidi ding pham vi. Cellulase khong phai Iwa chon chinh dé xt Iy mau, sita, tritng, ba
nhon, ddu dn hodc cdn tinh bot; cAc nhém vét ban dé thwdong cin protease, lipase hodc amylase. Trong
cong thirc da enzyme, cellulase b6 sung mot chirc ning khac: 1am méi cotton va cai thién bé mit soi,

qua d6 nang chit lwong cdm quan tong thé cua doé giat.
Co ché hoat dong: tir cellulose bé mat dén vai it xu hon

Cellulose trong cotton gdm cac chubi glucose dai, sip xép thanh vung tinh thé va viing vo dinh hinh.
Vung tinh thé nam chit, kho ti€p can va tao do bén cho soi; viing vd dinh hinh va céc fibril 16ng 1éo & bé
mat dé bi enzyme ti€p can hon. Trong moi trwdrng gidt, alkaline cellulase wu tién twong tac véi cac diém

cellulose 16 ra ngoai thay vi tham nhap sau vao toan bo cau tric soi B,

O cdp do phan ti, cellulase gin vao bé mit cellulose théng qua cic twong tac gitta viing nhan dién co
chit cia enzyme va chudi glucan. Sau do, ving xtc tac dinh vi lién két -1,4-glycosidic vao trung tAm
hoat dong, 1am yéu va cat lién két nay bang phan (rng thily phan. K&t qua 1a chudi cellulose dai dugc

chuyén thanh cac doan ngin hon, dé& phan tan hoic bi cudn tréi trong nwéc gidt B,

Trong (rng dung giat, gia tri ndm & mic thiy phan c6 kiém soat. Néu chi loai bé cac fibril 16ng l1éo, bé
mat vai tré nén min hon va it gitr bui hon. Néu diéu kién cong thirc hodc thoi gian ti€p xic khong phu
hop, thiy phan qua mirc c6 thé anh hwéng dén do bén cia vat liéu cellulose. Vi vy, cellulase trong
detergent can dwgc xem la thanh phan chirc nang c6 hiéu qua phu thuéc manh vao nén vai, pH, nhiét
do, thoi gian gidt, luc co hoc va hé phu gia di kem 2],

Co ché nay ciing giai thich vi sao alkaline cellulase c6 tic ddong ro nhit trén cotton, cotton pha hodc cac
vat liéu giau cellulose nhw viscose/ rayon. Trén polyester, nylon hodc s¢i tong hop khong chira

cellulose, enzyme khong cé co chat chinh dé thiy phan, nén lgi ich cham séc bé mat sé han ché hon va

phu thudc vao thanh phan pha trén cta vai.
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Vi sao enzyme phai bén trong mdi trwong kiém?

ChAt tiy rira giat1a thuwong dung moi truedrng kiem dé ho tro treong nd mot s loai ban, cai thién hiéu

qua chit hoat dong bé mat va ting kha nang phan tdn chit ban khoi vai. Tuy nhién, pH kiém c6 thé lam
thay doi dién tich amino acid, pha v twong tac ion hodc hydro trong protein, khién nhiéu enzyme mét
cdu truc hoat dong. Vi vy, mot cellulase dung trong detergent cin c6 tinh thich nghi pH t6t ch khong

chi c6 hoat tinh trén cellulose trong diéu kién phong thi nghiém [°1,

Cac cellulase tir vi sinh vat wa kiém hodc haloalkaliphilic dwoc quan tim vi méi tredrng s6ng cia ching
von da chon loc nhirng protein chiu pH cao, mu6i hodc diéu kién bit lgi. Nghién ctru vé cellulase tir
Bacillus licheniformis bién, Bacillus subtilis, va Bacillus haloalkaliphilic d&u phan dnh xu hwéng khai thac

vi khuan dé tim enzyme phu hop cho quy trinh cdng nghiép va detergent 1,

Kha ning bén kiém khong chi dén tir “chiu dwng” pH cao, ma lién quan dén t6 chirc bé mat protein:
phan bé dién tich, lién két ion, mic do Ky nuére cuc bg va do linh hoat cua vung xidc tac. Mot nghién ctru
vé cellulase duwgc 6n dinh kiem bang bién d6i héa hoc cho thdy viéc diéu chinh nhém chirc trén protein
c6 thé anh hwdng dén do 6n dinh trong diéu kién kiém, qua dé ciing ¢ quan di€ém rang do bén pH 1a

dic tinh c6 nén tang ciu tric ré rang 6,

Trong detergent hién dai, cAu hdi khong chi la enzyme c6 hoat dong trong nwéc kiem hay khong.
Enzyme con phai duy tri cdu tric khi cé surfactant, mu6i, chelator, polymer, chit tao bot, hwong liéu va

doi khi la hé enzyme khéc. Pay 1a Iy do cac nghién ciru vé enzyme cho detergent thwérng nhin manh
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d6éng thoi hoat tinh kiém, d6 6n dinh, kha nang chiu thanh phan cong thirc va hiéu qua trén nén vai that
[71

Bang chirng nghién ctru lién quan dén detergent va cham soc vai

Mot ngudn bang chirng trwc ti€p cho trng dung la nghién ctru vé application of alkaline cellulases
that contribute to soil removal in detergents. Trong tam cia hwéng nghién ctru nay la cellulase
khong chi lam min b& mit cotton ma con hd trg gidi phong dat ban bi gitr trong ving xo, qua do cai

thién hiéu qua gidt thuc té trén vai cellulose [,

Cac nghién ctru vé cellulase tlr Bacillus cling rat dang chd y vi chi vi khuin nay thwong dwoc dung lam
nguon enzyme cong nghiép. Nghién clru vé san xuat va t6i wu alkaline cellulase tir Bacillus subtilis cho

thay alkaline cellulase vi khudn la d6i twong nghién ctru 6n dinh trong cdng nghé enzyme, dic biét khi

muc tiéu 13 tao enzyme phtt hop véi méi trweorng cong nghiép kiem 41,

Nghién ctru vé cellulase kiém chiu nhiét tir vi khuin bién Bacillus licheniformis AUO1 cho thay chit thai
cellulose c6 thé dwoc dung lam ngudn co chit trong nghién cru tao enzyme, dong thi nhdn manh méi
lién hé gitra ngudn vi sinh vat dic thlu va cic dic tinh hiru ich nhw bén nhiét hodc bén kiém. V&i
detergent, bén nhiét khong phai liic nao ciing 1a muc tiéu duy nhit, nhwng kha nang giir cdu tric trong

digu kién van hanh bién dong 1a loi thé quan trong 3,
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Xu hwéng gidt tiét kiém nang lwong khién enzyme hoat dong & nhiét dé thap dwoc quan tAm hon.
Nghién clru metagenomic vé mot endoglucanase GH8 lanh hoat dong va bén kiém tir cot ikaite & Tay
Nam Greenland cho thiy nganh detergent dang tim ki€ém enzyme vira hoat dong & nhiét d6 thap vira
chiu moéi trweong kiém. Piéu nay pht hgp véi nhu cdu nwdc gidt hiéu qua trong chu trinh giat lanh hoac

nhiét do thap 1.

Mot hwéng khac 1a khai thac chiing vi sinh vat tir mdi treorng dic biét, chang han nghién ctru vé
cellulase kiém hoat dong lanh tir dit viing ré dau tam. Nhitng enzyme nay cho thay tiém ning cho cdng
thirc gidt trong diéu kién nhiét dé6 khong cao, noi toc d6 phan rng enzyme thwong bi gidm néu protein

khong thich nghi lanh 81,

So sanh alkaline cellulase v&i cdc enzyme giat tay khac

Trong cong thirc detergent enzyme, mdi enzyme chi hiéu qua v&i mét nhém co chat nhat dinh. Vi vay,

alkaline cellulase khong thay thé cac enzyme giit tdy khac; n6 bd sung chirc nang chim sdc vai cellulose

va ho tro 1am sach bé mit cotton .

Nhom enzyme trong
giat tiy

Protease

Lipase

Amylase

Mannanase/pectinase

Alkaline cellulase
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Co chat chinh

Protein nhw mau, mo

hoi, sira, trirng

Dau m®, triglyceride,
ba nhon

Tinh bét, nwdc sét,
cdn thyc phdm giau
tinh bt

Gum thyc vat, chat

lam dac, pectin

Cellulose dé ti&p can
trén cotton, microfibril

bé mat

Vai tro dién hinh trong chat tay
rira

Cét protein thanh peptide nhé hon
dé dé rira troi

Thiy phan chat béo thanh phan dé
phan tan hon

Cat tinh bot thanh dextrin/duong
ngan hon

HG tro loai bd cdn thyc pham hoidc
my pham cé polysaccharide dic
thu

Giam xu 16ng, hd tro lam maéi mau,
cai thién cdm gidc vai va giadi phdng

dat ban trong xo

Piém khac biét cua
alkaline cellulase

Khéng nhdm vao protein;
tap trung vao cellulose bé
mat

Khoéng phai enzyme chinh

cho vét dau

Khong xtr ly tinh bét nhw
co chat chinh

Khdc vai cellulase vi co
chat khéng phai cellulose

sQi cotton

Enzyme cham séc bé mat
vai, phu hop méi trwong

detergent kigm [
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Bang trén cho thiy alkaline cellulase nén dwoc dinh vi ding trong cong thirc: n6 l1a thanh phan cai thién
chat lwong bé mit cotton va trai nghiém sau gidt, trong khi hiéu qua tdy cac vét ban thwc pham, sinh

hoc hodc ddu mé& can sw phdi hop véi enzyme khac va hé chat hoat dong bé mit phu hop [Pl

Ung dung trong bot gidt, nwdc gidt va vién giat

Trong bot gidt, alkaline cellulase cin dwoc bao vé khoi diéu kién bdo quan gy mat hoat tinh nhw d6 4m
cao hodc tiép xidc lau v&i thanh phan oxy héa manh. Dang bot c6 wu diém vé on dinh néu dwoc phoi
céng thirc ding, nhung cling can ki€m soat su ti€p xic gitra enzyme va cic thanh phin phan &rng trong
qua trinh Iwu kho. Vé phia ngwoi dung cong nghiép, diu quan trong la hi€u enzyme la protein chirc
nang, nhay v&i moi trweong héa hoc hon so véi mudi vo co hodc chat hoat ddong bé mit thong thwong
[5]

Trong nwéc gidt, thach thirc thwdng ndm & moi tredrng gidu nuwdc, surfactant va phu gia hoa tan.
Enzyme phai dwoc 6n dinh dé han ché bién tinh trong thoi gian bdo quan, déng thdi van san sang hoat
dong khi dwoc pha lodng vao nwéc gidt. Alkaline cellulase trong nwéc gidt c6 thé déng gép ré cho cac

dong san pham nhan manh chim séc cotton, giit mau va cam gidc mém min sau nhiéu chu ky 2,
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Trong vién giit hodc dinh dang dAm dic, enzyme nam trong hé cdng thirc c6 ndng dd hoat chit cao
hon. Diéu nay doi hdi thiét ké twong thich gitra enzyme, dung moi, chit hoat dong bé mat va phu gia 6n
dinh. Cellulase & dinh dang nay van giir vai tro ¢4t 16i 1a xtr 1y vi s¢i b& mat, nhung hiéu qua cudi cling

phu thudc vao kha nang giai phéng enzyme dung thoi diém khi vién giat hoa tan .
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boi véi gidt cong nghiép nhw khan cotton, dong phuc, d6 vai khach san hodc linen bénh vién c6 thanh
phan cellulose, alkaline cellulase c6 thé ho tro duy tri bé mat vai it xo hon sau nhiéu chu ky. Tuy nhién,
cac quy trinh cong nghiép thwong cé lwc co hoc, dd kiém va thoi gian xi Iy khac véi gidt gia dinh, nén

hiéu qua va gi¢i han can duoc danh gia trong béi canh van hanh cu thé [,
Vai tro trong biopolishing va cham soc dét may

Biopolishing 1 xt ly enzyme nham loai b6 16ng to va fibril nhé khdi bé mat vai cellulose. Trong nganh
dét, qua trinh nay dwoc dung dé cai thién do min, gidm pilling va giip mau nhin sang, sdu hon. Co ché
clia biopolishing rat gan véi vai tro cia alkaline cellulase trong giat ty: cat cac diém cellulose dé tiép

can & bé mit, sau dé luc co hoc nhe hd tro tach phan xo da bi lam yéu 2],

biém khac biét 1a biopolishing trong dét may thwong 1a mét budre xtr Iy ¢ ki€m soat trong quy trinh
hoan t4t vai, con detergent enzyme hoat dong trong moi truwdrng gidt thwc t€ vdi thoi gian ngdn hon va
thanh phan phirc tap hon. Vi vay, alkaline cellulase cho chit tiy rira can cin bang giira hiéu qua bé mat

va an toan cho d6 bén vai trong diéu kién st dung lip lai [,

Khi dwgc dung diing mic trong cdng thirc phu hop, cellulase cé thé gidp gidm cam gidc “gia vai” trén
cotton da qua nhiéu lan gidt. Bé mit it xo hon khong chi dep hon vé thi gidc ma con it gitt bui min, it ma
sat xu tiép va tao cam gidc tay sach hon. Day la Iy do nhiéu cong thirc giat cao cap coi cellulase la thanh

phan tao khac biét vé cham séc vai, khong chi vé tiy sach vét ban .
Diéu kién céng thirc dnh hwéng dén hiéu qua

pH 12 yéu t§ dAu tién. Alkaline cellulase duoc chon cho méi trweorng kiém, nhung moéi enzyme déu co
vung hoat dong va viung 6n dinh riéng. Néu pH thap hon hodc cao hon ving phtu hop, enzyme cé thé
gan co chat kém, xtic tic chAm hodc mat ciu tric. Trong chit tiy rira, pH con thay d6i khi sdn phidm
dwoc pha lodng vao nuwéc gidt va tiép xuc véi vét ban, nén hiéu ning thuc té 1a két qua cda ca cong thirc

hoan chinh [©!,
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Nhiét do la yéu to th& hai. Nhiét d6 cao thwong lam phan rng enzyme nhanh hon dén mét gi¢i han
nhat dinh, nhwng qué cao sé lam protein bién tinh. Ngwoc lai, gidt lanh tiét kiém nang lwgng nhung cé
thé lam t6c d6 phan &ng gidm néu enzyme khéng thich nghilanh. Cc nghién ctru vé cellulase lanh hoat
dong va bén kiém cho thiy nganh enzyme detergent dang tim cich m¢& rong hiéu qua giat & nhiét do

thap 71,

Chit hoat dong bé mat cling c6 tic dong hai mit. Chung gitp lam wét vai, nhiit héa dau va phin tan dat
ban, nhwng mot s§ surfactant ¢ thé 1am bién tinh protein enzyme hodc can tré& enzyme gan vao

cellulose. Vi vy, hiéu qua cua alkaline cellulase phu thudc vao twong thich véi hé surfactant cu thé,

khong chi vao ban than enzyme 51,

Chit oxy héa la nhém cin dédc biét than trong trong cong thirc c6 enzyme. Cac tic nhin oxy h6a manh
c6 thé lam bién d6i amino acid nhay cdm trong protein, tir d6 1am gidm hoat tinh enzyme. Néu
detergent cin ca hiéu qua tiy trang va enzyme, cong thirc phai dwoc thiét ké d€ han ché ti€p xuc bat loi
trong bao quan va gidi phong thanh phan theo cach phu hop trong qua trinh giit .

P06 clrng nuére, ion kim loai va chit tao phirc cling anh hwdng dén hé enzyme. Mot s6 ion cé thé 6n dinh
hodc lam mat 6n dinh protein, trong khi cin khodng cé thé lam giam hiéu qua giat tong thé. Builder,

chelator va polymer phan tdn khong chi h6 tro 1am sach ma con gitp duy tri méi trworng gidt 6n dinh

hon cho enzyme hoat dong !,
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Loi ich ky thuat chinh cta alkaline cellulase trong detergent

Loi ich th& nhit 1a gidm xu 16ng va pilling trén cotton. Khi cac s¢i nho 16 ra bi enzyme lam yéu roi tach
khoi bé mat, vai c6 xu hwéng it bong xu hon sau gidt. Tac dd6ng nay dac biét cé y nghia véi d6 cotton

mau, noi pilling va xo' min lJam bé mit trong cii nhanh hon 21,

Loi ich th hai 1a hd tro Jam méi cdm nhin mau sic. Cellulase khong nhudm lai vai va khéng phuc hoi

thuéc nhudm da mat, nhung bang cach gidm lép xo tan xa 4nh sing, vai c6 thé nhin sang, sach va cé

chiéu sau mau t6t hon. Pay 1a loi ich quang hoc gin truc tiép véi cau tric bé mat soi [,

Figure 6. M| El- 8 2 E2I0IX| 2t 7 HIO|REE[ L2 MR CHE S8 =M

HolEl HE2A BH I/ HO|2t= ST /2| E S/
Loi ich th& ba 1a cdi thién cam giac tay. Bé mat cotton nhiéu fibril thwong tao cdm giadc kho, rap hoac
kém min; khi l&p xo long 1éo dwoc gidm bat, vai c6 thé mém va tron tay hon. Hiéu rng nay bo sung cho
vai tro ctia chat lam mém vai nhwng khac vé co ché, vi cellulase tic dong lén ciu tric cellulose bé mat

chir khéng chi pht mot 1¢p héa chatlam mém 2],

Loiich thit tw 12 ho tro cong thirc gidt hiéu qua & diéu kién nhe hon. Enzyme 1a xtc tac sinh hoc ¢6 tinh
dac hiéu, nén c6 thé déong gép hiéu qua lam sach hodc chdm s6c vai ma khéng nhat thiét phai ting
manh nhiét do, do kiém hoic lwc cha xat. Diéu nay phu hop véi xu hwéng detergent hién dai hwéng

dén tiét kiém ning lwong va giam ap luc co hoc 1én vai [,
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Gidi han can hiéu ding

Gi¢i han dau tién 1a tinh dac hiéu co chat. Alkaline cellulase cin cellulose dé phat huy tic dung; vi vay,
vai polyester tinh khiét hoac nylon khéng phai nén vat liéu ly twdng cho lgi ich cham séc bé mat kiéu
cellulase. V&i vai pha cotton-polyester, hiéu qua sé lién quan dén ty 1é va mc d6 16 bé mat cua thanh

phan cellulose .

Gi&i han thir hai la cellulase khéng giai quyét moi vét ban. Vét mau hodc sira can protease, ddu m& cin
lipase, tinh bt cAn amylase, con cidn gum thwc vat c6 thé cAn mannanase hodc pectinase. Néu mot cong

thirc chi c6 cellulase, n6 c6 thé cham séc bé mit cotton nhwng khong thé thay thé hé enzyme da chirc

ning trong detergent hoan chinh [51,

Gi&i han thir ba 1a nguy co thiy phan qua m&rc néu diéu kién khéng phu hop. Vi cellulose la thanh phan
c4u truc cua cotton, moi irng dung cellulase déu phai cAn bang giira loai bo fibril bé mat va bao toan do
bén soi. Pay la ly do alkaline cellulase cin dwoc dit trong cong thirc detergent dwoc thiét ké cin than,

thay vi xem nhw phu gia cé thé thém tiy y & moi diéu kién ™1,

Gioi han thir tw 12 bang chirng nghién ctru khong tw déong chuyén thanh hiéu ning giéng nhau cho moi
san pham. Cac nghién cru hoc thuit thwong dung ching vi sinh vat, enzyme tinh sach hoac diéu kién
Xt ly cu thé; cong thirc thwong mai lai c6 ma tran phu gia phirc tap va diéu kién str dung da dang. Vi vdy,
dir liéu nghién cttu nén duoc dung dé hiéu co ché va dinh hwéng cong thirc, khong nén dién giai thanh

cam két hiéu qua tuyét di cho moi hé gigt [7].
Théng tin sdn pham trong bdi cdnh Enzymes.bio

Alkaline Cellulase For Laundry Detergents trén Enzymes.bio dwgc dinh vi cho tng dung trong chit
tiy rira giat 13, chdm sdc vai va cac hé detergent enzyme lién quan dén cotton hodc vét liéu cellulose.
San phdm phu hop v&i cac don vi phat trién cong thirc, co s& kng dung ky thuat va khach hang B2B

can enzyme cellulase kiém cho muc dich co6ng nghiép .
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Enzymes.bio 1a nha cung cip, khdng phai nha san xuit hay phong thi nghiém ki€m nghiém. San pham
dwoc ban truc tiép online theo don vi 1 kg; CoA va SDS dwoc cung cip kém theo khi dat hang, gitp
nguwoi mua co tai liéu di kém cho lwu triy, xtr Iy an toan va ho so ndi bo .

Trong st dung thuc té, alkaline cellulase nén dwgc xem la mét thanh phan sinh hoc nhay véi diéu kién
cong thirc. Hiéu qua tét nhit dén tir viéc didt enzyme vao hé detergent cé pH, chit hoat dong bé mat,

chit 6n dinh, builder va diéu kién bdo quan pht hop véi muc tiéu chdm sdc cotton. Cach tiép cn ding

la xem cellulase nhw c6ng cu tinh chinh bé mat vai, khong phai chit tiy rira doc lap .
Két ludn

Alkaline cellulase la enzyme c6 gia tri ky thuit ro rang trong chit tiy riva giat la nho kha nang hoat
dong trong moi trirdrng kiém va thily phan cé chon loc cellulose dé ti€p can trén bé mit cotton. Co' ché
loai bé microfibril gitp gidm xu 16ng, gidam pilling, hd tro cAm nhan mau sic va lam vai mém min hon

sau nhiéu chu ky giit [,

Bang chirng nghién ciru vé alkaline cellulase tir cAc ngudn vi khudn nhw Bacillus, enzyme bén kiém,
enzyme hoat dong lanh va &ng dung trong detergent cho thiy diy la nhém enzyme phu hop véi xu
huwéng cong thirc gidt hién dai: hiéu qua & diéu kién nhe hon, chdm sdc vai tét hon va phoi hop dwoc

v&i hé enzyme da chirc nang B,

enzymes.bio - Enzymes.bio Research Team Page 12 of 14



D6i v&i cong thirc detergent, diém quan trong 1a dinh vi ding vai tro: alkaline cellulase khong thay thé
protease, lipase hay amylase, ma b6 sung chirc ndng chdm séc bé mat vai cellulose. Khi dwoc dung
trong hé cong thirc cAn bang va diéu kién phu hop, enzyme nay cé thé tao khac biét dang ké vé vé

ngoai, cam giac tay va do sach cdm nhin cta do cotton .

Dat mua Alkaline Cellulase For Laundry Detergents truwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua tryc tiép trén cra hang
clia ching tdi — thanh todn truc tuyén va ching toi sé x Iy don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Alkaline Cellulase For Laundry Detergents -

Tai liéu tham khao

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

trich dan trong bai lién két dén day.
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