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Cellulase Enzyme Powder cho stone washing denim:

enzyme cellulase dang bot dung trong giat mai vai jean

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

Cellulase Enzyme Powder For Stone Washing Process la enzyme cellulase dang bot dwoc
dung trong giat mai denim, bio-stoning va bio-polishing vai cotton/cellulose dé tao hiéu ng
bac mau, giam xu 16ng va cai thién cam giac tay vai. Trong quy trinh stone washing, cellulase
tac dong c6 kiém soat 1én 16p cellulose bé mét cta soi cotton; khi két hop véi ma sat co hoc
trong may giat cong nghiép, cac vi soi da bi lam yéu dwoc loai bd, gitp tao vé “worn-in” ma c6

thé giam phu thudc vao da bot truyén thong 1.

Enzymes.bio cung cdp san phim nay truc ti€p online theo don vi 1 kg, kém CoA va SDS khi dat hang;
Enzymes.bio la nha cung cap, khdng phai nha san xuit hay phong thi nghiém phat trién enzyme. Bai
viét nay gidi thich co ché, loi ich vin hanh, gi¢i han ky thuét va cdch hiéu dang vé cellulase trong hoan

tAt denim dwa trén tai liéu nganh dét va nghién cru mé da duwoc cong bé .
Cellulase Enzyme Powder For Stone Washing Process la gi?

Cellulase 1a tén goi chung ciia mot nhdm enzyme thiy phéan cellulose, polymer ciu tric chinh trong soi
cotton, lanh, gai dau, viscose, lyocell va nhiéu vat liéu cellulose khac. Trong x® ly dét may, cellulase
khong dwgc dung véi muc tiéu “phan hdy vai’, ma dé diéu chinh c6 kiém soat 1op cellulose ngoai cing
cda soi, nhr dé tao bé mat sach hon, it xo nhé hon, mém hon va cé hiéu ng bac mau trén denim

nhudém indigo [,

Mot hé cellulase thwong bao gobm nhiéu thanh phan enzyme cé vai tro bo trg nhau, dién hinh la
endoglucanase, exoglucanase/cellobiohydrolase va B-glucosidase. Endoglucanase cit ngiu nhién tai
cac vung cellulose dé ti€p can, cellobiohydrolase ti€p tuc thdo cac doan cellulose tir ddu mach, con B-

glucosidase chuyén cac oligosaccharide ngan thanh glucose; trong (rng dung dét, phan quan trong nhat

thuong la tic dong gidi han trén vi soi bé mat chir khong phai thily phan toan bd ciu tric vai 2,

V&i denim, san pham cellulase dang bot cho stone washing dwoc dung trong moi trweong nwéc, trong
may gidt cong nghiép hoic thiét bi hoan tit cé chuyén dong co hoc. Hiéu &rng cubi cung phu thudc vao

loai vai, ciu tric soi, mrc nhuém indigo, tai may, pH, nhiét do, thoi gian va lwc ma sat; vi vy cellulase
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nén dwgc hiéu 1a mét cong cu cdng nghé trong quy trinh hoan tit, khong phai mét “chit lam bac mau”

hoat dong doc 1ap khoi didu kién van hanh 4,
Vi sao nganh denim dung cellulase thay cho mot phan stone wash bang da bot?

Stone wash truyén thong dung da bot d€ mai co hoc bé mit denim. Phwong phap nay tao hiéu &ng bac
mau manh, nhwng di kém nhiéu vin dé vin hanh: da bi v&r tao bot va manh vun, cin c6 thé bam lén
quan 4o, gdy tic nghén hé théng thoat nwéc, 1am ting nhu cau gifi/rira sau xt Iy va gép phan mai mon
may méc 1,

Cellulase gidi quyét vin dé bang cach tao “mai sinh hoc” trén bé mit s¢i cotton. Thay vi chi dwa vao va

dap cua da, enzyme lam yéu cé chon loc vi sgi cellulose bén ngoai; tic dong co hoc sau dé tach cac vi

soi nay ra khéi bé mat. Két qua 1a hiéu &ng bac mau va mém vai cé thé dat dwoc véi lwong da thiap hon,

hodc trong mot s6 thiét k& quy trinh cé thé chuyén sang bio-stoning it da hon [,

Mot loi thé khac cua cellulase la khd nang diéu chinh. Vé&i da bot, hiéu ng phu thuéc manh vao kich
thwéc, dd clirng, A0 mon cua da va ty 1é da/hang; con véi enzyme, nha may cé thém cac bién s6 cong
nghé nhw diéu kién pH, thoi gian x Iy, nhiét d6 va mirc co hoc dé€ tinh chinh d6 mai, d0 mém va do
twong phan mau. Cac tai liéu vé rng dung cellulase trong wet processing nhan manh rang enzyme da
tré thanh mot gidi phdp quan trong trong stone washing va biopolishing vi hoat dong trong diéu kién

twong d6i 6n hoa so véi nhidu x ly héa hoc manh 21,
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Tuy vay, cellulase khéng nén dwgc xem nhw “thay thé tuyét d6i” cho moi quy trinh stone wash. V&i mot
s6 hiéu ng thoi trang cin vét mai manh, vét twong phan siu hodc kiéu pha bé mat dic thl, nha may
van c6 thé két hop enzyme véi co hoc, d4, thiét bi laser, ozone hoic cac cong nghé hoan tit khac. Cac

tong quan gan diy vé gidm nwdc va gidm tic dong moi truorng trong denim cho thiy xu hwéng thuce té

13 phéi hop nhiéu giai phap, thay vi chi dwa vao mot cong nghé don 1é 6],

Co ché cellulase tao hiéu trng stone washing trén denim

Tac dong lén I1&p cellulose ngoai cung

Denim cotton thwong dwoc nhuém indigo theo co ché ma mau tip trung nhiéu & ving ngoai cia soi
hon 1a thAm sau hoan toan vao 18i soi. Khi cellulase ti€p cin bé mit, enzyme cat mdt phan mach

cellulose & cac vi soi nhd, viing xo 16ng 1éo va 16p ngoai dé ti€p cin; khi cAc phan nay bi tach ra, 16p bé

mit mang indigo ciing bi loai b mot phan, tao viing sang hon va hiéu trng bac mau 1,

DPiém quan trong la cellulase chi tiép cin tét nhirng ving cellulose m&, 4m va cé dién tich bé mit phu
hop. Cac vung tinh thé chit bén trong soi cotton kho bi tAn co6ng hon, nén trong diéu kién kiém soat
ding, hiéu rng cht yéu nam & bé mat. Pay 1a 1y do cellulase c6 thé dung dé cai thién ngoai quan va cam

giac tay vai ma khong nhat thiét gay pha hiy sau, mién 1a quy trinh dwoc gi¢i han hop ly B,
Vai tro clia ma sat co’ hoc trong may giat

Cellulase khong tu tao ra hiéu &rng stone wash ré rét néu thiéu chuyén déng co hoc. Trong may giat
denim, quan 4o va dép, xoan, cha x4t vao nhau va vao thanh tréng; lwc co hoc nay gitip mé bé mat soi,

dwa enzyme dén ving méi va kéo dit cac vi sgi da bi thiy phan mot phan. Vi vdy, cing mot enzyme c6

thé tao hiéu rng khac nhau néu thay doi tai may, mirc nwérc, toc dd quay hoic kiéu thiét bi 7],

Co ché c6 thé hinh dung theo ba giai doan. Truéc hét, cellulase hidp phu lén viing cellulose bé mit dé
ti€p can. Sau do, enzyme cat mot phan lién két B-1,4-glycosidic trong 16p vi soi, lam gidm dd bén cuc bod
cia fuzz va cac dau xo nho. Cudi cung, ma sat trong may loai bd cac vi s¢i nay, dé lai bé mat min hon,

nhat mau hon & viing bi mai va mém hon khi cham tay 21,
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Vi sao denim sau enzyme wash thwé'ng mém va sach bé mat hon?

Trén vai cotton, cdc xo nho va pill nhé 1am bé mat c6 cdm giac rap, dé bam bui va phan xa 4nh sang

khong déu. Cellulase loai b6 mot phin cac ciu tric nay, nho dé bé mét vai nhin sach hon, mau cé thé

sang va dong déu hon, dong thoi cdm giac tay vai mém hon. Pay la cing nguyén ly véi bio-polishing

trén cotton, trong dé muc tiéu chinh 1a gidm fuzz, gidm pilling va cai thién cdm giac str dung 1.

V&i denim nhudm indigo, hiéu rng nay con tao khac biét thi giac ro rang: cadc vung chiu ma sat cao nhw

dwong gap, mép tui, dui, goi hoac dwong may c6 xu hwéng bac mau manh hon. Néu quy trinh dwoc

thiét k& t6t, cellulase hd tro tao vé cii tw nhién thay vi bé mit bi mai thé hoic loang khong kiém soat 8,

So sanh cellulase stone washing v@i stone wash truyén théng

Tiéu chi ky f s
R g Stone wash chid yéu bang da bot
thuat
L Mai co hoc truc tiép bang da, va dap va ma
Co ché chinh

sat manh

Hiéu ng trén Bac mau rd, cé thé tao vé& mai manh nhung

denim khé d6ng nhat néu dd mon khéng déu

C3n ran sau x&*

. C6 manh d3, bot da va grit can gid/riva ki
y
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Stone washing c6 cellulase

Enzyme lam yéu vi sgi cellulose bé mat, két hop
ma sét co hoc dé loai bd Idp ngoai

Bac mau cé kiém soat hon, bé mat mém va sach xo
hon khi diéu kién phu hop

C6 thé gidm lwong da va cdn da néu quy trinh dung
it dd hon
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Tiéu chi ky

thuat Stone wash chii yéu bang d& bot Stone washing cé cellulase

ua

Anh huéng D3 c6 thé gdp phan gy mai mon tréng, Gidm phu thudc vao da cé thé giam mot phan ganh
dén thiét bj dudng 6ng va hé théng thoat nang vé sinh va mai mon

Kiém soat quy Phu thuéc nhiéu vao loai d3, kich thudc da, ty C6 thém bién s6 diéu chinh nhu pH, nhiét do, thoi

trinh |é d4/hang va co hoc gian, murc co hoc va loai cellulase
L L Hu hai vai do mai quad manh, cdn d4, chénh Giam d6 bén néu x{r ly qua murc; nguy co
Rui ro ky thuat A Lea . X A s .
|éch hiéu tng backstaining néu quy trinh khong kiém soat
Dinh huéng Cé thé tiéu thy nhiéu nuéc rira dé loai bd can Phu hop xu hwdng enzyme processing va giam mot
bén virng da phan xt Iy co hoc/héa hoc manh [6]

Bang trén khong ham y cellulase lu6n t8t hon trong moi hoan canh; gia tri clia enzyme ndm & kha ning
gidm phu thudc vao da, ting kha ndng diéu chinh va tao hiéu &ng bé mat tinh hon. Trong san xuat thuc
té, lwa chon gitra “it da”, “khong da” hoac “két hop enzyme v&i da” phu thudc vao thiét ké wash, loai

denim, yéu cau thwong hiéu va giéi han thiét bi cda tirng nha may 51,
Cac rng dung chinh trong xt&r ly denim va vai cellulose

Bio-stoning denim

Ung dung c6t 16i cia Cellulase Enzyme Powder For Stone Washing Process la bio-stoning denim, tic
tao hiéu rng stone-washed bang enzyme. Cellulase ho tro 1am nhat mau viing bé mit, tao vé da mic,
tang d0 mém va cai thién cadm gidc mic ctia quan jeans, 4o khoac denim hoic sdn phdm may mac cotton

nhudm indigo 2.

Trong bio-stoning, mic hiéu rng cé thé di tir wash nhe dé lam mém va giam dé tho cta vai, dén wash
manh hon dé tao contrast va vé vintage. Khi mudén hiéu rng manh, enzyme thwong phai phéi hop voi
co hoc da 1én; khi muén gitr 6 bén va han ché mat khoi lwong, quy trinh can tranh kéo dai xt ly qua

mtrc hodc van hanh trong diéu kién lam enzyme hoat dong qua manh [,

Bio-polishing cotton va vai cellulose

Ngoai denim, cellulase dwoc dung trong bio-polishing vai cotton, s¢i cotton, viscose, lyocell va cac vat

liéu c6 nén cellulose. Muc tiéu la loai bo fuzz, giam xu hwéng pilling, lam bé méat sach hon va tao cam

giac tay vai min hon sau hoan tat [,
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Bio-polishing dac biét hiru ich v&i sdn phadm dét kim cotton, vai thun cotton hodc vai cellulose c6 yéu
ciau bé mat sach va mém. Tuy nhién, giong nhw denim, xt Iy qua manh c6 thé 1am gidm khéi lwgng va
anh hwéng tinh chit co hoc, vi vy diéu kién st dung can dwgc diéu chinh theo ciu tric vai va muc tiéu

hoan tat 41,

Figure 3. Q1|10 & GAM2 HO| HZ BHO| O &[0 AL = IHEs =575

Hoan tat cam giac tay vai va ngoai quan

Cellulase khong chi tao hiéu rng mau ma con tac dong dén cam giac. Khi cdc dau xo clrng va vi s¢i nho
duoc gidm bot, vai c6 thé mém hon, it rap hon va ra tw nhién hon. Trong may méc, cai thién cam giac
tay vai la lgi ich thwong mai quan trong vi ngwdi mac thwong danh gia chat lwgng denim khong chi
bang mau wash ma con bang dé6 mém, dé roi va cam giac khi tiép xtc da 7],

Tac dong Ién ngoai quan ciing dang ké. Bé mat it fuzz phan xa dnh sang khac v&i bé mat nhiéu long xo;
do do, cellulase c6 thé 1am mau nhin sach, rd va it “mo bui” hon. V&i denim, sy thay d6i nay gidp lam

ndi contrast gitta viing mai va ving it mai, dic biét sau khi giii, ]am mém va siy hoan tat [£l,
Acid cellulase, neutral cellulase va van dé backstaining

Trong x ly denim, cellulase thwong dwoc phan nhém theo viung pH hoat dong, trong dé hai nhém
dwoc nhiac nhiéu 12 acid cellulase va neutral cellulase. Acid cellulase c6 thé tao hiéu (rng mai manh

trong diéu kién acid, con neutral cellulase thuworng dwgc quan tAm khi nha mdy muén gidm mot s6 van

dé vé tai bAm mau va van hanh gan pH trung tinh hon 21,
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Backstaining la hién twong indigo hodc manh mau da bi tich khdi bé mat denim tai bam Ién ving nén,
tui, soi tradng hodc ving cotton chwa nhudm sau. Khi backstaining cao, san pham c6 thé mat do twong
phan xanh-trang, tii 16t bi 4m xanh hodc wash tréong “b4n” hon. DAy 1a mot trong cac diém ki thuat
quan trong khi dung cellulase cho denim, vi enzyme gitp tach 1&p bé mat nhuwng dong thoi hé dung
dich wash ciing chtta indigo phan tan 191,

Nguon enzyme, thanh phan protein, pH, chit phan tin, chat ch6ng tai bAm, mic gili va trinh tw hoan tat
déu anh hwdng dén backstaining. Mot so tai liéu nganh dét ghi nhin neutral cellulase thwong dwoc lwa

chon khi cin ki€ém sodat tdii bAm mau t6t hon trong mot s6é diéu kién, nhwng khéng nén xem day la bao

dam tuyét doi; két qua thuc t& van phu thudc toan bd cong thirc wash va thiét bi [*1,
Céc yéu td quy trinh dnh hwéng dén hiéu qud enzyme stone washing

Loai vai denim va ciu tric so'i

Denim ndng, s¢i xoan cao, mat do dét chit hodc xt ly hoan tit trwedrc d6 khac nhau sé phan rng khac
nhau véi cellulase. Vai c6 bé mat nhiéu fuzz va ving cellulose dé tiép can thwong cho hiéu tng rd hon,
trong khi vai rat chit hodc da qua xt Iy bé mat c6 thé can diéu kién co hoc khac dé enzyme tiép xic

deu 1,

Figure 4. B2 AE IS e H9/0| MY S IO} 641, B BES 0|
O, 5248 SCUA o1, YRE EHE 0N YRS AYACE B 4+
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Do dam indigo va cach nhudm ciing quyét dinh hiéu &ng thi gidc. Néu mau nam nhiéu & 16p ngoai, viéc
loai bo vi s¢i bé mat tao bac mau ré; néu mau thdm sau hodc vai c6 16p phi/hoan tit dac biét, hiéu &ng
c6 thé yéu hodc khong dong déu. Vi vay, cing mot diéu kién enzyme cé thé cho két qua khac nhau giira

cac 16 denim &I,
pH, nhiét do va thoi gian
Cellulase 1a protein xuc tac sinh hoc, nén hoat tinh thay d6i theo pH va nhiét d§. Mdi loai enzyme c6

vung hoat dong phu hop; néu pH hodc nhiét do 1éch qua xa ving dé, hiéu qua mai cé thé gidm, con néu

diéu kién qua thuan loi trong thoi gian dai, nguy co mat khéi lwong va giam do bén ting 1én 31,

Thoi gian x Iy 1a bién s nhay. Giai doan dau thwong tao thay d6i bé midt nhanh hon vi enzyme tiép
can dwoc fuzz va vi soi ngoai cing; sau d6 téc do thay do6i c6 thé chdm lai hodc chuyén sang lam yéu
siu hon néu tiép tuc kéo dai. Vi viy, trong thwc t€, quy trinh enzyme wash cin dwgc chuin hoa theo

muc tiéu ngoai quan va giéi han co Iy ctia san pham 21,
Tac dong co’ hoc va tai may

Ma sat la “déi tac” cha cellulase trong stone washing. Tai may quéa cao cé thé 1am hang khong dao déu,
din dén wash khong dong nhat; tai qua thip c6 thé ting va dap cuc bd va 1am mai qua manh & mot s6
vi tri. Mirc nuwére, kiéu trong, tdc dd quay va thoi di€m thém phu gia déu dnh hwdng dén cach enzyme

phan bd va cach vi soi bi loai bé 71,

Khi gidm lwong da bot, vai tro ctia chuyén dong vai-vai va vai-thanh trong cang ré hon. Nha may cin
hiéu rang enzyme khong thay thé hoan toan lwc co hoc; enzyme 1am cho bé mat cellulose “dé mai” hon,

con co hoc quyét dinh phan 1&6n hinh thai mai, vi tri mai va do tw nhién ctia hiéu tng [°.
Dirng hoat ddng enzyme va hoan tit sau wash

Sau khi dat hiéu rng mong mudn, hoat dong cellulase cAn duwgc lam bat loi hodc dirng lai bang diéu
kién quy trinh phu hop, roi tién hanh git va hoan tat. Néu enzyme ti€p tuc hoat ddng ngoai y mudn, vai

c6 thé ti€p tuc mat xo trong cac budc sau, 1am thay déi dé mém, dé bén hoic ngoai quan 4,
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Figure 5. 2 E2IOLN| AF 4
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Cac budc sau enzyme wash nhw giti, trung hoa theo quy trinh ndi bd, lam mém va siy anh hwéng dang
ké dén cadm giac cudi cing. M6t wash enzyme t6t nhwng gili khong di c6 thé con cdn mau hodc xo roi;
lam mém khong phu hop c6 thé che 1dp cdm gidc bé mit da dat dwoc. Do dd, cellulase nén dworc tich

hop vao toan bd quy trinh hoan tat, khong danh gia tach roi nhw mot cong doan don 1é [,

Loi ich B2B thuc té cha cellulase trong stone washing denim

Giam phu thudc vao d4 bot va cin ran
Loiich dé thdy nhat1a gidm nhu ciu dung d4 bot hodc gidm cwong dd stone wash trong mot sd quy
trinh. Khi lwong da gidm, nha may c6 thé gidm cin da trong may, gidm thao tac loai bo grit khoi quan 4o

va gidm nguy co manh d4 gay van dé trong dwong thoat nwéc hodc bam vao dudng may [,

biéu nay dic biét c6 y nghia v&i san xuit denim s6 lwong 1én, noi chi phi vé sinh mdy, thoi gian dirng
may va lwong nwdéc giti c6 thé anh huwdng truc ti€p dén ning suit. Cellulase khong loai bo moi chi phi
hoan tit, nhwng gitp chuyén mot phéan hiéu rng tir mai co hoc thé sang mai sinh hoc cé thé kiém soat

hon 61,
Cai thién d6 mém va bé mat san pham

Cellulase gitp loai b mot phén fuzz va vi sgi nhd, tir d6 cai thién cam gidc tay vai va gidm cam giac tho
rap dic trung clia mot s6 denim méi. P6i véi thwong hiéu may mic, diéu nay hd tro tao san phadm co

cam giac “dd mic” ngay tir [an dau st dung, mot yéu té quan trong trong phan khic jeans thoi trang 71,
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Bé mat sach hon ciing c6 gia tri vé hinh anh. Vai it 1o6ng xo trong gon hon, dwdrng wash ré hon va mau

sic it bi pht b&i 16p xo mo. V&i cac thiét ké cAn contrast, enzyme c6 thé gitp tao hiéu ng tw nhién hon

khi dwoc két hop ding véi co hoc va hoan tit sau wash [,

H6 tro’ dinh huwdng xtr ly dét may bén virng hon

Cac tong quan vé enzyme trong dét may mé ta enzyme processing 1a mét phan ctia xu hwéng chuyén tir
xtr Iy h6a hoc khic nghiét sang diéu kién 6n hoa hon, c6 kha ning gidm mot s6 ganh ndng vé nuworc,
nang lwong hodc héa chat tuy quy trinh. Trong nhom nay, cellulase 1a mot trong nhitrng enzyme cé &rng
dung céng nghiép ré nhat, dic biét & biopolishing va stone washing denim [,

Tuy nhién, tuyén bo bén virng cin dwoc hi€u thin trong. Mirc tiét kiEm nwéc, ndng lwong hodc héa chit

khong c6 dinh cho moi nha may; né phu thudc vao thiét ké wash, thiét bi, s6 lan gii, mirc da dwoc thay

thé va cac cong doan di kém. Cellulase 1a cong cu hd tro quy trinh bén virng hon, nhung két qua moi

tredong phai dwoc danh gia theo toan bo day chuyén (6],

Figure 6. 2 E 210N = 84 QZEEE HE 5 UKD, &, UK, =X, B=
2 H= O T 2|7 2Rstr.

Gi&i han ky thuat can quan ly

Nguy co’ giam dd bén néu xir ly qua mirc

Vi cellulase tac déng 1én cellulose, xt Iy qua manh c6 thé lam gidm khoi lwong vai, gidm do bén kéo
hodc d6 bén xé. Rui ro nay tang khi thoi gian kéo dai, co hoc qua manh, diéu kién hoat dong qua thudn

loi hodc vai vén c6 ciu tric yéu. Cac nghién cru vé dac tinh co hoc va co rut cia denim cho thiy bién
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ddi trong gidt hoan tit c6 thé anh hwdng dang ké dén tinh chét co Iy cia san pham [°1,

Do dd, muc tiéu cua enzyme stone washing khong phai la toi da héa thiuy phén cellulose, ma 1a dat “du”
hiéu (rng bé mat. Trong san xuit, sw can bang gitra bac mau, mém vai, mat khdi lwgng va do bén 1a tiéu

chi c6t 161 d& danh gia mot quy trinh cellulase thanh cong 21,

Backstaining va dd twong phan mau
Backstaining c6 thé 1am gidm gia tri thAm my ctia denim, nhat 13 khi thié€t ké cAn nén trang sang, tui it
4m xanh hodc contrast ro gitra viing mai va vung khong mai. Cellulase c6 thé lam ting lwvong manh mau

va vi soi mang indigo trong dung dich wash, nén quy trinh giti va kiém soat tai bam rat quan trong %,

Viéc lwa chon loai cellulase, pH van hanh va hé phu tro cAn huwéng dén ca hiéu (rng mai lan do sach

mau. Néu chi t6i wu toc d6 bac mau ma bd qua tai bam, sdn phdm cudi c6 thé nhin xdm, ban hodc thiéu

chiéu sdu mau, dic biét trén denim c6 soi trang ndi ro 1,
Khéng c6 mdt diéu kién tdi wu chung cho moi denim

Cellulase 1a enzyme, nhwng denim 1a hé vat liéu rat da dang. Khac biét vé s¢i, mat dé dét, loai nhudm,
hoan tit truwdrc do, ki€u may, trong lwong san pham va thiét bi giat khién diéu kién toi wu thay doi tir
nha may nay sang nha may khac. Vi vdy, cac thong sé quy trinh cin dwoc thiét 1ap trong hé théng san

xudt cu thé, dwa trén muc tiéu ngoai quan va giéi han chat lwong noi bo (8,

Diéu nay ciing giai thich vi sao hai nha may dung ciing mot loai enzyme van c6 thé tao két qua khac
nhau. Enzyme 1a mot thanh phin cta quy trinh; hiéu &ng thuc té 1a két qua cta twong tic gitra enzyme,

vai, nuéc, phu tro, co hoc, trinh tw xit Iy va hoan tit sau cung 1.
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Vi tri cila Enzymes.bio trong chudi cung (rng

Enzymes.bio cung cip Cellulase Enzyme Powder For Stone Washing Process dwéi dang sdn phdm ban
truc tiép online theo don vi 1 kg. Khi dit hang, CoA va SDS dwoc cung cip kém theo dé€ hd tro khach

hang trong quan ly chat lwgng, lwu kho va an toan st dung tai co sé cia minh .

Enzymes.bio khong dwoc trinh bay nhw nha san xuat enzyme, don vi phat trién chiing vi sinh, phong thi
nghiém phén tich hay co s& thiét ké quy trinh denim cho tirng nha mdy. Vai tro phu hop la nha cung
cip san pham enzyme thwong mai, trong khi viéc tich hop vao céng thirc wash, diéu chinh diéu kién

vAn hanh va xac nhan chit lwong thanh pham thudc vé quy trinh ndi bo cia khach hang.

Cach ti€p can nay quan trong vi enzyme dét may ludn gan véi diéu kién thuc té. Mot san phdm cellulase

c6 thé phu hop cho stone washing, bio-stoning hodc bio-polishing, nhwng hiéu qua cudi cing chi c6 y

nghia khi dwoc danh gia trén vai, may va tiéu chudn thanh pham cu thé cia nha may .
K&t luan: cellulase 1a cdng cu mai sinh hoc cé kiém soat cho denim hién dai

Cellulase Enzyme Powder For Stone Washing Process la gidi phap enzyme dang bot dung trong gidt
mai denim va hoan tat vai cellulose, v&i co ché chinh la tic dong c6 chon loc 1én 16p cellulose bé mat roi
phoi hop v&i ma st co hoc dé loai bo vi soi, tao bac mau, gidm xu 16ng va lam mém vai. So v&i stone
wash chi dwa vao da bot, cellulase gitp ting kha nang diéu chinh quy trinh va c6 thé gidm mot phan

cdn d4, hao mon van hanh va nhu ciu gii lién quan dén da [2l,
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Gia tri ky thuat cia cellulase ndm & sw cAn bang: di manh dé tao hiéu (rng stone-washed va bé mat
sach, nhung dwoc kiém soat dé han ché mit d6 bén, mat khéi lwong va backstaining. Trong boi canh
denim hwéng dén quy trinh hoan tit bén virng hon, enzyme cellulase la mot cong cu da c6 nén tang
rng dung cong nghiép ro rang, dac biét khi dwoc tich hgp hop Iy véi co hoc, giti, lam mém va cac cong

nghé giam tac dong mdi tredrng khac 6],

Pat mua Cellulase Enzyme Powder For Stone Washing Process truwc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. Dit mua truc ti€p trén clra hang
clia ching tdi — thanh todn truc tuyén va chiing toi sé xt 1y don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Cellulase Enzyme Powder For Stone Washing Process -

Tai liéu tham khao

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

trich dan trong bai lién két dén day.

1. Kabir, S. M. M., & Koh, J. (2021). Sustainable Textile Processing by Enzyme Applications. Biodegradation [Working
Title].

2. Shahs, R. (2013). Chemistry and Applications of Cellulase in Textile Wet Processing.

3. Singh, A., Bajar, S., Devi, A., & Pant, D. (2021). An overview on the recent developments in fungal cellulase production

and their industrial applications. Bioresource Technology Reports, 14, 100652.

4. Shah, S. R. (2013). From the Editor's Desk Chemistry and Applications of Cellulase in Textile Wet Processing.

5. Chattopadhyay, D., & Pachauri, R. D. (2012). Preparation of Synthetic Stones for Denim Washing and Analysis of Wash

Effects.

6. Araoz-Baltazar, |., Granados-Sanchez, A., Martinez-Zarate, |., & Angel-Medina, O. D. (2025). Sustainable alternatives for

water consumption in denim jeans washing: A systematic literature review. ECORFAN journal Bolivia.

7. Manickam, M., & Prasad, J. (2005). Application of bio technology in textiles.

8. Mezarci6z, S. (2021). Effect of Industrial Washing and Laundering on the Colour Values of Knitted Denim. Fibres &

Textiles in Eastern Europe.

9. Khedher, F., & Jaouachi, B. (2024). The principal component analysis method to study mechanical properties and

denim manufactured garment shrinkage. International Journal of Clothing Science and Technology.

10. Yang, Y., & Wang, X. (2011). Application of Hydrolytic Styrene-Maleic Anhydride Copolymer in Denim Cellulase
Washing. Advanced Materials Research, 396-398, 1071 - 1074.

enzymes.bio - Enzymes.bio Research Team Page 13 of 14


https://enzymes.bio/?p=22729
https://www.semanticscholar.org/paper/d9828644c1a54fc146741e2a6b7ad4428a0596be
https://www.semanticscholar.org/paper/5c2ae367f30a09661730a2120faba1ee627e5421
https://www.semanticscholar.org/paper/93284e7c80d7877ec61bb31ed6a155657a803dca
https://www.semanticscholar.org/paper/93284e7c80d7877ec61bb31ed6a155657a803dca
https://www.semanticscholar.org/paper/0770f21aac95cd6dba084dc81640dd598160169f
https://www.semanticscholar.org/paper/03a1ae15089f366e9312dd9e4022e4c509d0a42c
https://www.semanticscholar.org/paper/03a1ae15089f366e9312dd9e4022e4c509d0a42c
https://www.semanticscholar.org/paper/2669f433184cb81ebbb550285a062f83f5975f9b
https://www.semanticscholar.org/paper/2669f433184cb81ebbb550285a062f83f5975f9b
https://www.semanticscholar.org/paper/f007bc80f0bb95720eaf6f57ceb126e5606c9484
https://www.semanticscholar.org/paper/5271b77099bd06d45a474c6c45dbdccd54743d8e
https://www.semanticscholar.org/paper/59a9b24fe4a200e4f5be8156663f6384cb155a91
https://www.semanticscholar.org/paper/59a9b24fe4a200e4f5be8156663f6384cb155a91
https://www.semanticscholar.org/paper/decedb481cefa01657f6ee8f24b0436e133e891b
https://www.semanticscholar.org/paper/decedb481cefa01657f6ee8f24b0436e133e891b

Lién hé Enzymes.bio

C6 cau hdi vé don hang? Ddi ngii cia chiing téi ludn san sang hd tro.

EMAIL wholesale@enzymes.bio  DIEN THOAI (HOA kV) +1 (507) 428-6057 Lién hé véi ching téi -

[Eh 400+ khach hang B2B © 60+ dadi tac nghién ctru dai hoc @ 54 phuc vu trén toan cau

© 2026 Enzymes.bio - Cung (rng enzyme cdng nghiép & ché bién thuc pham - Khdng dung cho ngudi tiéu thu hodc ban 1&.

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


mailto:wholesale@enzymes.bio
tel:+15074286057
https://enzymes.bio/contact/
https://enzymes.bio/b2b-enzyme-clients/
https://enzymes.bio/university-research-partners/
https://enzymes.bio/global-clients/

