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Neutral Cellulase cho gidt denim: enzyme xtr ly bé mat
trong quy trinh denim washing

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

Neutral Cellulase For Textile Industry In Denim Washing Process la enzyme cellulase
hoat dong trong viing gan trung tinh, dwoc dung dé xt Iy bé mat denim cotton nham tao hiéu
rng bac mau, gidm xu 16ng, lam mém tay vai va ho trg biostoning/biopolishing. Co' ché chinh
khong phai “tdy mau” nhw chat oxy héa, ma la thiy phan cé kiém soat cac vi xo cellulose &
16p ngoai; khi két hop véi ma sat trong may giat, 1ép xo bé mat mang indigo dwoc loai bé mot

phan, tao dién mao denim d3 mic tw nhién hon M1,

Enzymes.bio cung cdp san phdm nay v&i vai tro nha cung cap trwce tuyén, khong phai nha san xuit
enzyme hay phong thi nghiém phat trién ching vi sinh. Sdn phdm dwoc ban online theo don vi 1 kg;

CoA va SDS duoc cung ciAp kém theo khi dit hang.

Neutral cellulase trong giat denim la gi?

Neutral cellulase la tén tng dung cho nhém enzyme cellulase dwoc lwa chon dé lam viéc hiéu qua trong
diéu kién gan trung tinh cta quy trinh x ly wét denim. Cellulase n6éi chung la hé enzyme c6 kha ning
phéan cit cellulose — polymer chinh trong s¢i cotton — thdng qua cac hoat ddng bd tro nhw cat mach
bén trong ving cellulose dé ti€p can, gidi phdng doan mach ngan hon va hd tro 1am suy yéu ciu truc vi

xo trén bé mit soi 2,

Trong denim, phan s¢i cin xtr ly thwong khdng phai 16i sgi cotton ma la lép ngoai gom dau xo nho ra,
vi xo' bi mai trong qua trinh dét/nhudm/giat, va ving cellulose mang thu6c nhuém indigo & bé mat.
Neutral cellulase tdc ddng wu tién 1én cac viing dé ti€p cin nay; nh& vay quy trinh cé thé tao hiéu tng
bé mit rd rét ma van phai kiém soat dé han ché giam bén kéo, gidm bén xé hoic hao hut khéi lwgng

qua mirc 31,

Khéc véi chit tAy oxy hda, neutral cellulase khong phd mau indigo bang phan tng oxy héa manbh.
Enzyme lam yéu lop cellulose bé mét; sau d6 chuyén dong tumbling, ma sat vai-vai va vai-thanh may

kéo theo viéc bong vi xo va gidi phdng mot phan indigo nam trén 1&p ngoai. Pay 1a Iy do cellulase dwoc
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dung trong denim enzyme wash, bio-stoning, bio-polishing denim va hoan tit vai cotton theo

huwéng sinh hoc 41,
Vi sao denim can x& ly bang cellulase?

Denim nhudm indigo cé diac diém mau tip trung nhiéu & 1&p ngoai soi hon 1a thAm déu vao toan bd 16i
soi. Khi bé mat s¢i bi mai hodc dwgc enzyme 1am suy yéu c6 kiém soat, mau xanh ddm trén 16p ngoai
gidm dan, tao vung bac, viing sang hoic hiéu rng “worn look” ma thi trwong thoi trang denim thwong

yéu cau 1,

Giat da truyén thong tao hiéu rng bac mau bang va dap co hoc gitra hang may va da bot. Cach nay cé
thé tao bé mat thoi trang manh, nhuwng ciing di kém bun d4a, bui, mai mon thiét bi va nguy co ton
thwong vai. Cac tai liéu vé enzyme trong x Iy dét ghi nhan cellulase gitup thay thé hodc gidm mot phan

phu thudc vao mai mon tho, nher co ché chon loc hon trén nén cellulose [,

Vé&i denim cotton hodc denim pha c6 ty 1é cotton dang ké, neutral cellulase con gidi quyét vin dé xu
16ng va pilling. Cac dau xo nhé trén bé mit 1am vai nhin md, dé bam bui mau va kém min; khi enzyme
lam yéu cac dau xo nay, lwc co hoc trong gidt c6 thé loai bo chung, gitip bé mat sach hon, tay vadi mém

hon va mau nhin ré hon 6],
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Co ché hoat ddng: tir vi xo cellulose dén hiéu (rng bac mau

O cdp d6 soi, cellulose trong cotton khong ddng nhit hoan toan. Cac ving tinh thé bén hon nam xen ké
vé&i ving vo dinh hinh dé ti€p can hon; trén bé mit sgi con co céc fibril nhé, dau xo va vét tdn thuwong
co hoc phat sinh trong qua trinh kéo so¢i, dét, nhudém va giat. Cellulase thwong ti€p cin trudc nhirng

ving 16 ra trén bé mat, noi nwéc va enzyme cé thé khuéch tan dé hon 21,

Buwéc diu tién la hdp phu enzyme 1én bé mat cellulose. Nghién ctru vé kha nang bam cellulose cho thiy
twong tic gitra enzyme va co chit chiu anh hwdng béi diéu kién xt ly, trong dé nhiét d6 c6 thé lam thay

d6i kha nang lién két va hoat dong thuc t& cia enzyme trén vat liéu cellulose 171,

Sau khi bAm 1én bé mat, cellulase thiy ph4n mot phan lién két glycosidic trong chudi cellulose. Trong
rng dung denim, muc tiéu khong phai chuyén hoéa toan bo cellulose thanh dwong, ma la 1am yéu cac
doan vi xo bé mat vira d0t d€ ma sat co hoc tach ching ra khai vai. Néu cin bang diing, bé mit vai gidam

fuzz va mau indigo bén ngoai dwoc loai bé c¢6 chon loc; néu x Iy qua manh, ciu tric sgi nén ciing bi

anh huéng (81,
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Buéc cubi cung la co hoc giat. Enzyme tao diéu kién sinh hda, nhwng chuyén dong trong may giat méi
la y€u té boc tach phan xo da yéu ra khoi bé mat. Vi vy cing mot enzyme c6 thé cho két qua khac

nhau khi thay doi ki€u may, tai hang, mirc nwéc, thoi gian ddo, thanh phin vai hodc mirc ma sat trong

mé giit ],
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“Neutral” c6 y nghia gi trong quy trinh denim washing?

T “neutral” trong neutral cellulase nhan manh kha nang &ng dung trong viing gan trung tinh, khac véi
cac cellulase acid tirng dwoc sir dung nhiéu trong biostoning. V& méat vin hanh, viing gan trung tinh
thwong thuén lgi khi nha may muén gidm cac budc diéu chinh méi treong qua manh, phéi hgp tét hon

v&i mot s& héa chat hoan tat, hodc han ché rii ro tai bAm mau trong quy trinh denim [°],

Acid cellulase c6 thé cho hiéu &rng mai mau manh, nhwng tai liéu ky thuit vé &rng dung cellulase trong
nhudém va hoan tit dét da néu cac van dé nhw back staining, kiém soat dé bén va sw khac biét 1én gitra

cac ché phdm enzyme. Neutral cellulase thwdng dwoc chon khi muc tiéu 1a cAn bang gitra dd bac mau,

cam giac tay vai va bdo toan chat lwong co Iy [,

Dbiém cin hiéu ding la “neutral” khong c6 nghia enzyme khong thé lam yéu soi. Moi cellulase du hoat
tinh trén cotton déu c6 kha niang thiy phan cellulose; khac biét ndm & mirc dd, diéu kién tdi wu va cach

quy trinh dwoc ki€ém soat. Vi thé neutral cellulase van can dwoc van hanh nhw mot cong cu xir Iy bé mat

c6 kiém soat, khong phai phu gia v6 hai tuyét doi 31,

So sanh neutral cellulase, acid cellulase va gidt da truyén théng

Tiéu chi ky

A Giat da truyén thong Acid cellulase Neutral cellulase
thuat
Mai mon co hoc bang da Thay phan cellulose trong Thiay phan |6p vi xo cellulose trong
Co ché chinh bot, lam bong I&p mauva  méi trwong acid hon, ho tro vung gan trung tinh, két hop ma sét
X0 bé mat mai mau nhanh dé tao hiéu rng
. . R Cé chon loc sinh hoc nhung Cé6 chon loc sinh hoc, thudng dwoc
Mtrc chon loc Thap hon, phu thuéc va L. e R o . s . o, .
. o c6 thé manh trén bé mat dung dé can badng fading va bao toan
trén cellulose dap vat ly ..
cotton vai
y . o Back staining, thay d6i tay Van c6 thé gidm bén néu x{ ly qud
Rui ro thuong Bun da, bui, mai mon v e e . . VN
vai, can kiém soat diéu kién murc; can quan ly thoi gian, nhiét va

duwocnhdcdén  may, tn thuong co hoc )
acid co hoc

o Tao hiéu &rng stone-wash . N . . ) .
Vai tro trong L Dung cho mot so6 hiéu ng Phu hop bio-stoning, bio-polishing va
" "°  manh nhung phat sinh o S .
denim hién dai oo il 2 % mai mau manh quy trinh can giam phu thudc da bot
chat thai ran

N . o . Fading c6 ki€ém soat, giam fuzz, cai
Muc tiéu phu Hiéu (rng vintage manh, Fading nhanh trong hé quy N .. . .
L . . thién tay vai, han ché back staining tot
hop abrasion ro trinh phu hop . . .
hon khi quy trinh phu hep
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Bang trén khong c6 nghia neutral cellulase luén “t6t hon” trong moi thiét ké san pham. Néu yéu ciu la
pha mau rit manh hoic tao vét mai co hoc thd, nha may c6 thé van cin két hop cac cong doan khic;
nguoc lai, néu muc tiéu 1a bé mat sach, mém, bac mau vira phai va giam tic dong co hoc, neutral

cellulase thwdng 13 lwa chon hop Iy hon trong khung xi Iy sinh hoc P,

Figure 3. S8 2= ctOHA|= Ol € # &, B 80| E2|d, THE MA, 22 EX|
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Loi ich ky thuat trong bio-stoning denim

Trong bio-stoning, neutral cellulase hd tro tao vé stone-washed bang cach lam yéu 1ép cellulose chira
indigo trén bé mit soi. Khi cic vi xo bi tidch ra, anh mau xanh dim gidm & vung chiu ma sat, tao sac do
bac va twong phan dwong may/dwdrng gdp ma khéng nhat thiét phai dung lwong da bot 16n nhw quy

trinh c6 dién 4,

Loi ich quan trong la kha nang gidm mai mon thé. Pa bot tao lwc va dap khong chon loc Ién toan bd
hang may, bao gobm ca mép tdi, dwdrng may, viing diing, giu va chi tiét co gian. Enzyme khong loai bd
hoan toan vai tro cua co hoc, nhung chuyén mét phin “cong viéc” tir va dip vat ly sang thiy phan bé

mit c¢6 chon loc hon 21,

Cac nghién ctru vé denim sau xtr ly enzyme thwong theo doi nhiéu chi tiéu cung lic: thay doi mau, do
bén, do gidn, do cirng, dd co, khoi lwong va hinh thai bé mit. Diéu nay phan anh thuc t€ rang bio-
stoning khong chi la 1am vai bac hon; quy trinh phai dat thAm my nhung van giit dwoc d6 mic, dd bén

va cam giac tay phu hop [31,
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Loi ich trong biopolishing: gidm xu 16ng va lam sach bé mat

Biopolishing bang cellulase dic biét hitu ich v&i vai cotton vi cotton dé xudt hién dau xo nhé sau nhiéu
buwéc co hoc. Nhitng diu xo ndy tin xa 4nh sang, khién bé mit nhin xdm hodc md; ching cling dé rdi lai

thanh pilling sau mic va giit. Cellulase xit Iy 16p xo nay dé bé mit gon hon va cdm gidc tay min hon 61,

Vé&i denim, gidm fuzz con gitip mau nhin “sach” hon. Khi s¢i 16ng nhé mang indigo hodc bui mau bi loai
bo, bé mat vai c6 dd twong phan tot hon gitra viing xanh, viing bac va dwong may. Pay la Iy do cellulase
khong chi dwgc xem la enzyme tao fading, ma con la cong cu hoan tit bé mat cho chat lwvgng cdm quan
[13]
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Tuy nhién, biopolishing qua mirc c6 thé lam gidm khéi lwong hodc anh hwdng d6 bén, dic biét & denim
mong, denim co gidn hodc ciu tric sgi da bi xt Iy manh trudc d6. Vi vay loi ich “min hon” luén can

dwoc can bang véi yéu cau gitt @6 bén mac va 6n dinh kich thwéc cta thanh pham P,

Anh huéng dén back staining va dd sach mau

Back staining 1a hién twong indigo hodc chat mau bi tich ra trong bé giat roi tdi bam 1én ving khong
mong mudn, ching han nén vai sang, tii trong, soi ngang trang hoic dudrng may. Trong denim washing,

day la van dé chit lwong quan trong vi né lam gidm dé twong phan va khién san pham nhin ban mau
[10]
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Neutral cellulase thwong dwoc wa chudng hon acid cellulase trong nhiéu quy trinh vi c6 xu hwéng it
gay tac dong qua manh 1én bé mit va dé tich hop v&i hé kiém soat tdii bAm mau hon. Du vay, back
staining khong chi do enzyme; n6 con lién quan dén lwong mau giai phdng, chit phan tan, trinh tw x3,
tai may, thoi gian gidt va trang thai bé mat vai 11,

Vi vay can tranh dién gidi rang neutral cellulase tw dong loai bé hoan toan back staining. Cach hiéu
ding 12 enzyme gan trung tinh c6 thé gitp quy trinh dé cAn bang hon, nhung két qua cudi phu thudc

vao toan bo hé gidt va hoan tat, khong phai riéng tén enzyme 81,
Tac dong dén do bén, d6 gian va denim co gian

Trong denim cotton 100%, rui ro chinh cta cellulase 1a thily phan quéa sau vao ciu tric soi, din dén

gidm do6 bén kéo hodc bén xé. Trong denim co gidn, vin dé phic tap hon vi nén cotton thwong két hop
v&i soi dan hoi; xtt 1y qua manh cé thé dnh huéng dén do gidn, do phuc hdi va cdm giac mic °1,
Nghién ctru vé cac qua trinh gidt trén four-way stretch denim cho thiy Iwa chon quy trinh hoan tat c6
thé lam thay d6i cAc tinh chat vat ly ctia vai co gidn. Diéu ndy nhin manh rang neutral cellulase can
duwoc xem 1a mot phan ctia hé xtr Iy tong thé, dic biét khi sdn phdm c6 elastane, soi pha hodc ciu tric

dét nhe [°1.
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Trong thwc t€ ki thuét, muc tiéu hop ly 1a dung enzyme dé xtr ly 1&¢p bé mat da tao hiéu ng, khong dé
enzyme ti€p tuc hoat dong khi da dat mirc bac mau va d6 min mong mudn. Viéc dirng hodc lam giam

hoat tinh sau cdng doan chinh 1a buéc quan trong dé tranh “qua xt Iy” trong cdc mé hang nhay cam [31,
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Khung rng dung trong quy trinh giat denim

Mot quy trinh denim enzyme wash thwong dwoc hinh dung theo chudi: 1am wét hang, tao moi truedong
xtr ly phu hop, dwa neutral cellulase vao cong doan bio-washing hodc bio-stoning, van hanh v&i co hoc

giat, sau dé dirng hoat tinh enzyme, xa sach va chuyén sang hoan tat tiép theo. Pay la khung quy trinh,

khéng phai cong thitc c§ dinh cho moi loai hang [,

Cac bién s6 anh huwdng gom loai denim, khoi lwgng vai, mat do dét, mrc nhudém indigo, hé con lai, tién
xr Iy, ki€u may, tai hang, nhiét do, pH, thoi gian va lwc co hoc. Cac nghién clru so sanh ché pham

cellulase trén cotton cho thiy khac biét giira enzyme c6 thé tao ra két qua khac nhau vé mirc loai bo xo,

thay d6i bé mat va tac dong co ly 181,

Neutral cellulase c6 thé dwgc dung riéng hodc két hop trong hé enzyme khéc, tiy muc tiéu. Vi dy,

amylase thwong lién quan dén desizing ho tinh bot, con laccase cé thé tham gia mot s6 hwdng xi Iy
mau; cellulase giir vai tro chinh trén cellulose bé mét. Cic nghién cru vé enzyme trong xtr ly dét bén
virng cho thay phéi hgp enzyme la hwdng dang chid y, nhwng can dwoc thiét ké theo tirng nén vai va

muc tiéu hoan tit [*2],
Ung dung trén denim pha jute-cotton va cac nén cellulose khac

Ngoai denim cotton truyén thong, neutral enzyme ciing dwec nghién ciru trén denim pha jute-cotton.

Jute va cotton déu 1a xo cellulose/lignocellulose & mirc d6 khac nhau, nén x Iy enzyme c6 thé anh

hwdng dén bé mat, dd mém va dic tinh co Iy ciia vai pha Bl

llulase For Textile Industry In Denim Washing Process — relative activit

100 A Optimum 45-55 °C

80 -

thermal denaturatio

60 -

40

Relative activity (%)

20

0 T T T T T
30 40 50 60 70

Temperature (°C)
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Nghién ctru vé tic dong cia neutral enzyme trén denim pha jute-cotton cho thdy nhdm enzyme nay c6
lién quan trwec ti€p dén diéu chinh dic tinh vai sau hoan tit. V&i cic nén pha, két qua c6 thé khac dang
ké so v&i cotton 100% vi mdi loai xo ¢ ciu tric, dd min, do hit nwéc va kha nang chiu mai mon riéng
51

biéu nay quan trong v&i nha may giat vi cing mét mirc xtr ly trén denim cotton nang c6 thé qua manh

v&i denim pha nhe, denim rayon/cotton hodc denim c6 s¢i dan hoi. Neutral cellulase 1a cdng cu linh

hoat, nhung khéng nén coi 1a mot “mtc xt Iy chuan” cho moi nén vai [°.
Vai tro trong san xuat denim bén virng hon

Enzyme trong dét may dwoc quan tim vi ching c6 tinh chon loc cao va thwong hoat ddng trong diéu
kién 6n hoa hon nhiéu quy trinh h6a hoc truyén théng. Cac tong quan gan day vé enzyme vi sinh trong
dét nhan manh vai tro clia enzyme trong gidm tai moi trudrng, hd tro xir ly wét sach hon va cai thién

hiéu qua quy trinh khi dwoc 4p dung ding 121,

boi véi denim, loi ich bén virng cla neutral cellulase thwong dén tir viéc gidm phu thudc vao da bot,
gidm mai mon co hoc, hd tro rit gon mot s6 cong doan va cai thién do ki€ém soat hiéu (ng. Tuy nhién,
tac ddng moi treorng thwe t&€ van phu thudc vao toan bd hé thdng: nwéc, nang lwong, hda chit phu tro,

xa thai, thiét bi va ty 1é hang dat chat lwong ngay tir lan xt ly dau [,

Cac hwdong thoi trang tudn hoan va tai st dung denim ciing dang xem bio-polishing nhw mot céng cu
lam m&i bé mat hang may. Trong bdi canh tai xtr Iy hodc ning cip san phdm denim da qua st dung,
enzyme c6 thé gitp cai thién bé mat va cdm giac tay ma khong nhat thiét phai dwa hoan toan vao cac

cdng doan héa hoc manh 131,
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ase For Textile Industry In Denim Washing Process — dose-response (d
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Illustrative dose-response; confirm with plant trials. Not measured assay data
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Cac gi@i han ky thuat can hiéu dang

Th& nhét, neutral cellulase chi tic dong hiéu qua trén nén cé cellulose. V&i vai tong hop khong co

cellulose, enzyme nay khéng tao cung co ché xt Iy bé mat; véi denim pha, hiéu &ng chi yéu dén tir

phan cotton hoic xo cellulose trong cau tric vai 21,

Thir hai, enzyme khong tw tao moi hiéu ng thoi trang néu thiéu ma sat. Hiéu &rng denim enzyme wash
xult hién tir két hop gitra thiy phan sinh hoc va co hoc giit; néu co hoc qua nhe, bé mit di yéu cé thé

khong duoc loai bé di, con néu co hoc qua manh, nguy co' mai rach hoidc gidm bén ting lén 1,

Thi ba, khong phai moi cellulase déu giong nhau. Nghién ctru so sanh cac ché pham cellulase trén
cotton cho thdy sw khac biét vé thanh phan enzyme va dic tinh tac ddong c6 thé dan dén két qua khac
nhau trén bé mat vai. Vi vay tén “cellulase” chi cho biét nhdm chirc nang chung, khong bao dam clung

hiéu tng & moi san pham &I,

Thi tw, neutral cellulase khong thay thé toan b héa hoc hoan tat denim. N6 cé thé gidm mot phén phu
thudc vao da bot hodc héa chit manh trong mot sé6 muc tiéu, nhwng cac hiéu &rng nhw tiy sang manh,
resin finishing, nhuém pht, ozone, laser hodc xir Iy mém chuyén biét van 1a cac cong cu khac trong thiét

ké san pham denim 1,
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Chat luvong tai liéu di kém va vai tré chia Enzymes.bio

Enzymes.bio cung cap neutral cellulase cho *ng dung giat denim theo mé hinh ban trwc ti€p online,
déng gbi theo don vi 1 kg. Enzymes.bio khong trinh bay minh la nha san xuat enzyme, co s& 1én men
hay phong thi nghiém thir nghiém; vai tro phu hop la nha cung cip san pham enzyme cho khach hang
cin &ng dung trong xtr ly dét.

Cellulase For Textile Industry In Denim Washing Process — residual acti
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Illustrative stability decay; real retention depends on formulation and conditions.
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Khi dit hang, CoA va SDS dwoc cung cip kém theo. CoA giip nhin dién 16 hang va cac thong tin chat
lwgng do chudi cung rng cung cip; SDS ho tro ngudi ding hi€u cac ndi dung an toan, bao quan va xir
Iy sdn phdm trong méi trwedrng cong nghiép. Nhirng tai liéu nay khong thay thé viéc nha may tw kiém

soat quy trinh gidt theo nén vai va tiéu chuin thanh phim ctia minh.
Két ludn: khi ndo neutral cellulase 13 Iwa chon phu hop?

Neutral cellulase phu hop khi quy trinh denim washing can tao bac mau bang co ché sinh hoc c6 kiém
soat, giam xu 16ng, 1am sach bé mat va hd tro cdm gidc tay mém hon trong diéu kién gan trung tinh. Co
ché clia enzyme dwa trén thuy phan vi xo cellulose bé mat, sau dé6 ma sat gidt loai bé phan xo da yéu va

kéo theo mot phan indigo ngoai cung 2],

Lwa chon nay dic biét hiru ich cho bio-stoning, bio-polishing va cac quy trinh mudn gidm phu thudc
vao d4 bot hodc mai mon thd, ddong thdi van phai theo ddi do bén, do co, dd gidn, mirc phai mau va

nguy co back staining. Bang chirng nghién ciru trén denim va cotton cho thiy cellulase 1a cdng cu da
dwoc cong nhin trong hoan tat dét, nhwng két qua cudi ludn phu thudc vao nén vai va diéu kién van

hanh cu thé B,
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Vé&i cach tiép cin ding, Neutral Cellulase For Textile Industry In Denim Washing Process la mot
cong cu ky thuét thuc té cho nha may giat denim: khong phai chit tdy mau van nang, ma 1a enzyme x
ly bé mat cellulose gitip tao hiéu *rng denim tw nhién hon, bé mat sach hon va quy trinh hoan tat linh

hoat hon [,

Pat mua Neutral Cellulase For Textile Industry In Denim Washing Process truc 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 Neutral Cellulase For Textile Industry In Denim Washing Process -

Tai liéu tham khao

Duwoc danh s6 theo thir tw trich dAn dau tién. Cac nguén truy cp mé, déu dwoc xac minh c6 thé truy cap tai thoi diém xuat ban; s§

trich dan trong bai lién két dén day.
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