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Indigo Decolorizing Enzyme cho giat denim: enzyme tay
mau indigo trong hoan tat quan jeans

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

Indigo Decolorizing Enzyme For Denim Washing la ché phim enzyme dung trong cng
doan giit hoan tit denim d€ hd tro 1am nhat mau indigo, lam sach mau dw trén bé mat va tang
do6 sang cua hiéu rng wash. Piém dang chi y 1a enzyme cho phép xtt 1y 1&p mau bé mat theo
hwéng chon loc hon so véi nhiéu phwong phap mai hodc tiy manh, nén phu hop véi cac quy

trinh denim mudn cin bang gitra hiéu (rng vintage fade, d6 twong phan sach va bao vé nén vai

Trong thuc t€ B2B, enzyme nay nén dwoc xem la mot thanh phan trong recipe hoan tit denim, khong
phai giai phap don Ié thay thé toan b stone wash, bleaching, ozone, laser hodc x ly nwéc thai.
Enzymes.bio cung cdp san pham trwec ti€p online theo don vi 1 kg; CoA va SDS dwoc cung cap kem theo

khi dit hang dé hd tro hd so chit lwong va an toan st dung ndi bd .
Indigo Decolorizing Enzyme la gi trong gidt hoan tat denim?

Indigo Decolorizing Enzyme la enzyme dwoc dinh hwéng cho xtr Iy mau indigo trong denim washing,
ddc biét & cac muc tiéu nhw oxidative fading, whitening nhe va post-wash cleaning. Trong ngon ngit san
xudt, “decolorizing” khong chi c6 nghia lam vai trdng hoan toan, ma thudng 1a gidm cuwdng dd xanh

indigo trén bé mat, lam sach mau tai bam va giap hiéu ng phai mau nhin sang, gon, dong déu hon .

Khac véi tidc nhan tdy héa hoc manh, enzyme 1a chit xtc tac sinh hoc hoat ddng bang cach ting téc mot
phan &ng cu thé trong diéu kién quy trinh phu hop. Trong dét may, cong nghé enzyme da dwoc dung
rong rai cho ho ri, bio-polishing, bio-stoning, hoan tit s¢i tw nhién va x Iy mau vi c¢é thé vin hanh

trong diéu kién nhe hon so v&i nhidu quy trinh héa hoc truyén théng [,

Véi denim, gia tri ki thuat cia enzyme nam & kha niang can thiép vao phin mau hoic phan bé mit xo
soi ma khong can dwa hoan toan vao mai co hoc. Cac tong quan vé hoan tit cellulose bang cdng nghé
sinh hoc nh4n manh rang enzyme c6 thé gitip gidm tic ddng mdi trudrng clia mot s6 cong doan hoan

tat, nhung hiéu qua cudi ciing van phu thudc vao thiét k& quy trinh, loai vai, thiét bi va kiém soat nwéc

thai [2],
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Vi sao indigo trén denim can dwoc xtr ly khac véi thuéc nhuém théng thuwéorng?

Denim cé co ché tao mau dac biét: mau xanh indigo thwong tip trung nhiéu & 1é¢p ngoai cla soi cotton
thay vi thAm siu va lién két bén nhw mot s6 hé thuéc nhuém khac. Vi viy, hiéu &rng phai mau dac trung
clia jeans—tir rinse wash nhe dén vintage fade manh—thudng dwoc tao bang cach loai bd, oxy héa

hoic bién d6i lép mau bé mit thay vi x ly toan bo khéi soi B,

Trong stone washing truyén théng, da bot va chuyén dong co hoc lam mai mon bé mat s¢1i, gidi phdng
mot phan 1ép mau indigo va tao vé “da mic”. Cach nay hiéu qua vé thi gidc nhwng c6 thé sinh bun d3,

bui, manh vun, mai mon thiét bi va lam ting lwong chat ran can x ly trong dong thai I,

Cac phwong phap tdy manh nhu chlorine hodc potassium permanganate ciing tao hiéu &rng nhanh,
nhwng thwong di kém ap lwc vé an toan hda chat, ki€ém soat mau, tén hai vai va x ly nwéc thai. Vi thé,

cac nghién ctru vé denim bén virng lién tuc xem enzyme, ozone, laser va cac ky thuat tiét kiém nwéc

nhw nhitng huéng thay thé hoic bd tro cho quy trinh c6 dién [°,

Mot vin dé thuc té khac 1a backstaining: khi indigo bi tach khéi soi trong qua trinh gidt, phdn mau nay
c6 thé tai bAm 1én ving nén sang, tdi 16t, chi may hodc cac ving mudn gitr d6 twong phan. Enzyme tiy
mau indigo dwoc dung trong bdi cdnh nay dé ho tro xtt Iy mau duw hodc mau tai bAm, giip bé mit sau

gidt nhin sach hon va gidm sic xanh ban .
Co ché hoat ddng: enzyme lam nhat indigo nhu thé nao?

“x

Tac dong vao mau bé mat thay vi “4n mon” toan bd vai

O mrc ®ng dung, muc tiéu cta Indigo Decolorizing Enzyme la x& Iy phan indigo con hién dién trén bé
mat vai hodc trong dung dich gidt sau cac buéc co hoc, enzyme wash hodc rinse. Néu quy trinh dwoc
ki€m soat phu hop, enzyme gidp gidm cwdrng dd6 mau bé mat ma khong can tao mai mon co hoc qua

mitc trén nén cotton .

enzymes.bio - Enzymes.bio Research Team Page 2 of 13



Figure 1. Hién tuong phai mau cham trong qud trinh gidt denim bdng enzyme chd
yéu |a hiéu trng trén bé mat, vi phan I&n mau xanh nhin thdy tp trung gan bé mat

ngoai clia soi.

Can phan biét enzyme tdy mau indigo v&i cellulase dung cho bio-stoning. Cellulase thiy phan lién két
trong cellulose bé mat, lam bong vi s¢i mang mau va ho tro hiéu &ng phai; trong khi enzyme

decolorizing theo hwéng oxy h6a nham nhiéu hon dén ciu tric mau hiru co cta indigo hoic cac chit

mau lién quan 31,

Sw khac biét nay quan trong trong thiét ké recipe. Néu muc tiéu chinh la mai bé mét, lam mém tay va
tao vé stone-wash, cellulase thwong la cong cu trung tim; néu muc tiéu la lam sach mau dw, ting do

sang sau gidt hodc ho tro fade ma khong ting mai co hoc, enzyme tdy mau indigo c6 vai tro rd hon 61,
Vai tro ctia oxidoreductase trong khir mau indigo

Nhém enzyme thwong dwoc thio luin trong khir mau thudc nhudém la oxidoreductase, bao gobm laccase
va mot sO peroxidase. Cac enzyme nay xdc tdc phan &rng oxy hda, lam thay d6i hé lién hop tao mau cda
phan t&r thuéc nhudm; khi chromophore bi bién ddi, kha nang hip thu 4nh sang thay d6i va mat nguoi

quan sat thay mau nhat di 7],

Trong denim, laccase la mét vi du dwoc nghién cru nhiéu cho xt Iy mau indigo. Nghién ctru vé
bleaching denim bang laccase vi khuan chiu nhiét cho thdy huéng ti€p can enzyme oxy hoda cé tiém
nang thay thé hodc gidm phu thuéc vao mot sé6 hda chit tiy truyén théng trong muc tiéu lam sang

denim (8],
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Cac nghién ctru méi hon ciing tim kiém laccase hoat dong tot trong moi trwong kiém va nhiét do trung
binh, vi diy la diéu kién gan v&i nhiéu cong doan dét may hon so v&i méi treong enzyme “ly twong”
trong phong thi nghiém. Diéu nay phan 4nh nhu ciu cong nghiép doi véi enzyme 6n dinh hon trong

nuéc gidt cé phu gia, chat hoat dong bé mit va bién dong pH Pl

Bén canh laccase, dye-decolorizing peroxidase cling dwgc quan tAm trong xt ly thuéc nhudém dét. Mot
nghién ctru gan diy vé peroxidase khir mau tir Brevibacillus agri cho thdy nhém enzyme nay cé thé
tham gia khr mau va giam ddc tinh lién quan dén nwéc thai dét, du &wng dung trong garment washing
can duoc dién giai theo tirng hé quy trinh cu thé [19],

Vi sao diéu kién nhe 12 Igi thé ky thuat?

Enzyme thwdong hoat dong trong clra s6 pH, nhiét dé va thoi gian nhat dinh; khi dung ddng ving vin
hanh, ching c6 thé tao hiéu *rng mong muén ma khdng can ting manh kiém, nhiét hodc tac nhan oxy
héa. Trong xtt ly soi tw nhién, day 1a loi thé vi cotton dé bi suy gidm co tinh khi chiu tic dong héa hoc

hodc co hoc qua khic nghiét 11,

D6i v&i san phdm Indigo Decolorizing Enzyme ctia Enzymes.bio, mé ta irng dung nhan manh vai tro
trong denim washing va finishing, v&i muc tiéu ho tro fading c6 kiém soat, 1am sach mau va bao vé cam
gidc vai. Cach dién giai phu hop 1a enzyme nay dwoc tich hop vao quy trinh giit denim nhw mot cong cu

xr Iy mau bé mat, khéng phai chat tiy da nang dung cho moi loai vai va moi diéu kién .

biéu kién nhe ciing c6 y nghia vé tinh ldp lai. Khi quy trinh khdng cin dwa qua nhiéu vao phan rng tiy
manh, nha may c6 thé dé diéu chinh sic do6 wash theo thoi gian xtr ly, mirc ddo co hoc, tdi may va trinh

tw cong doan; tuy vay, mdi loai denim van cin dwoc xac nhan trén day chuyén cu thé vi ciu tric soi,

mitc nhudm va hoan tit treéc d6 dnh hwdng ro dén két qua (6],
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Figure 2. Cellulase thly phan céc xo fibril bdng trén bé mat cé thé tiép can, nho dé

qua trinh gidt co hoc cé thé tdch cdc manh mang mau cham va lam sang mau san

pham.

So sanh enzyme tady mau indigo vé&i cadc cong nghé wash denim khac

Khong cé cong nghé hoan tit nao phu hop cho moi kiéu wash. Stone wash cho d6 mai manh, ozone

cho bleaching nhanh & diéu kién it nwéc hon, laser tao hiéu rng cuc b chinh xac, con enzyme hd tro

xtr Iy sinh hoc hodc oxy héa cé ki€m soat. BAng du¢i day tom tat vai tro twong ddi cia Indigo

Decolorizing Enzyme trong bttc tranh cong nghé denim finishing hién nay [,

Cong nghé hoan tat

denim

Stone washing

Chlorine/bleach/oxy
hdéa manh

Cellulase bio-stoning
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[12]

La cong cu xr ly mau
trong quy trinh denim
washing, khéng thay thé

moi cong doan

Nghién ctru vé ozone wash cho thdy cac hwéng hoan tit bén virng cé thé tao hiéu ng denim v&i mirc

tiéu thu nwéc va hda chat thidp hon so véi mot s6 ky thuat thong thwong, nhwng ozone cén thiét bi

chuyén biét va kiém soat van hanh riéng. Piéu nay cho thiy enzyme khéng canh tranh theo kiéu “mot

thay thé duy nh4t”, ma nam trong nhém cong nghé gitip tai thiét ké quy trinh wash sach hon 1,

Laser cling dang dwoc nghién ctru cho fading denim vi c6 thé tao pattern va d6 mai thi giac rat chinh

xac. Tuy nhién, laser chu yéu xtr ly viing bé mat theo thiét ké s6; enzyme tdy mau indigo hiru ich hon &

buéc xtt Iy nén mau tong thé, 1am sang sau gidt hodc giam mau dw trong toan bd mé hang 121,

Cac Ky thuit nhuw nebulization dwoc dé xuat dé gidm lwong nwdc va phan phéi héa chat hoic tic nhan

xt Iy hiéu qua hon trong hoan tit denim. Trong twong lai, enzyme tiy mau indigo c6 thé phu hop véi

cac mé hinh quy trinh tiét kiém nwéc néu diéu kién phin tan, ti€p xdc vai va bat hoat sau xtr ly dwoc

kiém soat tot [131,

Bang chirng nghién ctru lién quan dén denim va khir mau thuéc nhuém

Nén tdng virng nhit clia enzyme trong denim 1a cellulase. Cac tong quan vé enzyme phan gidi cellulose

cho thay cellulase da dwoc (rng dung trong bio-polishing, bio-stoning va hoan tit bé mat cotton, trong

dé hiéu (rng phai denim xuat phat tir viéc loai bé vi s¢i bé mdt mang mau Bl,
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Cac nghién ctru vé cong nghé sinh hoc trong hoan tit cellulose cling xem enzyme la hwéng quan trong
dé gidm mot s tac ddng cla xr Iy héa hoc c6 dién. Tuy nhién, tai liéu nay dong théi nhdn manh yéu

cau t6i wu quy trinh vi enzyme c6 tinh dic hiéu va nhay véi diéu kién van hanh 21,

V&i khir mau indigo truwec tiép hon, laccase 1a nhém enzyme c6 co s& khoa hoc dang chu y. Nghién ciru
vé laccase vi khuin chiu nhiét cho denim bleaching cho thiy enzyme oxy hda cé thé tham gia lam sang

denim, mé ra kha ning xay dung quy trinh fading it phu thudc hon vao chit tiy truyén théng (81,

Mot hwéng nghién ctiru khac 1a phéi hop enzyme bé mét va enzyme oxy héa. Vé mat co ché, cellulase c6
thé lam 16 hodc gidi phong 1op mau bé mat, con laccase hodc enzyme khir mau khac xtr Iy phin
chromophore trong moéi trwong gidt; cach phoi hop nay hop ly véi cac quy trinh mudén vira tao hiéu

rng wash vira han ché mau tai bam [©],

Figure 3. Su phai mau dua trén cellulase loai bd vat liéu bé mat bdng mang thudc
nhudm, trong khi qud trinh khir mau kiéu laccase di&n ra théng qua cac bién déi

oxy héa & nhitng nhdm mang mau ctia thudc nhudém dé bj tac dong.

Ngoai garment washing, khit mau thu6c nhuém trong nwéc thai dét 1a cha dé nghién ctru lén. Cac tong
quan vé phan hdy thu6c nhuém bang vi sinh va enzyme cho thay nhiéu hé sinh hoc c6 thé bién doi
thuéc nhuém cong nghiép, nhuwng rng dung vao nha may cin xem xét doc tinh sdn phim trung gian, tai
6 nhiém, thoi gian lwu va xir Iy sau cung 171,

Diéu nay rit quan trong khi truyén thong vé enzyme. Indigo Decolorizing Enzyme c6 thé ho tro giam
mau duw va cai thién quy trinh tai nguén, nhung khéng nén dwoc moé td nhw giai phap thay thé hoan
toan hé thdng xir ly nwéc thai. Nudc sau gidt denim van can dwoc quan ly theo yéu cdu moi truedrng va

tiéu chudn van hanh cta tirng co s& 141,
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Ung dung trong xuwdng gidt denim

Controlled fading cho quan jeans va garment denim

U'ng dung truec ti€p nhat 1a tao hodc tinh chinh hiéu trng phai mau trén quan jeans, 40 khodc, so mi va
cac san phdm denim may sin. Enzyme tdy mau indigo giip gidm cwdng dd xanh trén bé mit, phu hop

v&i cac wash can vé vintage, sing hon nhwng khong nhat thiét phai mai manh nhw stone wash c6 dién .

2.0

Véi cac dong denim c6 yéu cau do dong déu cao, enzyme c6 thé duoc dung nhw buéc hd tro dé “mé
nén mau sau gidt hodc lam mém chuyén sic gitra viing xanh va ving sang. Hiéu (rng nay dic biét hiru

ich khi khach hang mudn wash sach, it xdm ban va gitt cdm giac tay dé chiu .

Post-wash cleaning sau cellulase hoac xt ly co’ hoc

Sau bio-stoning bang cellulase, mot phin indigo dwoc gidi phéng khoéi bé mit soi va c6 thé ton tai trong
dung dich gidt. Néu khong ki€ém soat tét, phan mau nay cé thé tii bam lén nén sang hodc cac chi tiét

phu kién vai, 1am gidm do6 twong phan va khién san phdm nhin “do mau” 3],

Indigo Decolorizing Enzyme phu hop v&i vai tro post-wash cleaning vi muc tiéu cia bwéc nay khong
phai mai thém nhiéu, ma la x& Iy phan mau dw con bAm hodc phéan tan trong hé gidt. Khi dwoc dwa vao
dung vi tri trong trinh tw cdng doan, enzyme c6 thé giip bé mit denim sang hon va gidm sic xanh

khong mong muén .

Giam phu thudc vao stone hodc héa chat tdy manh

Trong nhiéu nha may, viéc loai bo hoan toan da bot hodc chit tdy manh khéng thuwc té vi mot s6 wash
van can hiéu rng mai vatly hodc do twong phan rit cao. Tuy nhién, enzyme cé thé gidp gidm mic do
phu thudc vao cac cong doan nay khi muc tiéu thwong mai la fading vira phai, bé mat sach mau va giam

ton hai vai 1.

C4c tai liéu vé hoan tit denim bén virng nhin manh rang cai tién thwong dén tir sw két hop: enzyme, toi
wu tai may, gidm nwéc, ki€ém soat nhiét, cong nghé ozone hodc laser, va quan ly nwéc thai. Vi vay,

enzyme tdy mau indigo nén dwoc tich hop nhw mot mat xich trong hé quy trinh thay vi dwgc ky vong
giai quyét moi van dé doc lap [°1.
HO tro’ phat trién dong denim bén virng hon

Nganh denim chiu 4p lwc 16n vé nwédc, ndng lwong, hda chat va phat thai trong sudt chudi gia tri. Cac
nghién cru vé hoan tat denim sinh thai cho thiy enzyme la mét trong cac cong nghé dwoc quan tim vi

c6 thé gidm diéu kién xtt 1y khic nghiét va han ché mot phan chdt thai tir quy trinh truyén théng 21,
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Figure 4. Hién twong lem mau tré lai xay ra khi cac hat cham duwoc gidi phdng khong

dwoc gilt phan tan va xa trdi trude khi chiing bam lai 1én nhitng ving denim sang

mau hon.
Tuy vay, tuyén bd bén virng cin dwa trén dir liéu quy trinh cu thé. Viéc dung enzyme chi tao lgi ich moi
treorng ro rang khi di kém gidm thuc té€ vé nwéc, nang lwong, hda chait, 16i sdn phadm hodc tai xt ly nwéc

thai; néu chi thém enzyme ma khong toi wu cong doan, loi ich c6 thé khong dang ké 4],

Céc yéu td anh hudng dén hiéu qua trén tirng loai denim

Loai vai 1a yéu t6 dau tién. Denim rigid, denim co gidn, denim pha polyester, denim nhuém sulfur
topping, denim c6 resin hodc hoan tit chong nhan c6 thé phan &ng rat khac nhau vé&i cing mot buwédc

enzyme, vi mttc ti€p xic cla indigo va kha ning thim wét bé mit khong giong nhau (6],

Mirc 6 nhudm va ciu tric s¢i cling quyét dinh téc do phai. Vai nhudm siu, yarn ring-dye day hoac bé
mat c6 nhiéu ho, sap, chitlam mém con dw cé thé lam enzyme ti€p cin mau khé hon, trong khi vai da

qua tién xt ly t6t thwdng cho hiéu ng sach va lip lai hon [,

Tai may, ty 1é dung dich, mrc ddo co hoc va trinh tw c6ng doan dnh hwéng truc ti€p dén tiép xuc

enzyme-vai. Enzyme khong tw “tim” dwgc moi viing mau néu nwéc gidt phan b6 kém, hang bi cudn chat

hodc thiét bi tao ma sat khong déu; khi dé khac biét shade giira cac vi tri trong ciing mé c6 thé ting [©l,

pH va nhiét d6 cAn nam trong vung phi hop v&i ché phdm, vi enzyme cé ciu tric protein va c6 thé
gidm hoat dong khi diéu kién qua xa vung on dinh. Cac nghién ctru vé enzyme dét may thwong nhin
manh rang sw 6n dinh trong méi treorng xt ly thuc té 12 tiéu chi quan trong d€ chuyén tir tiém ning

phong thi nghiém sang tng dung nha may 51,
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Thoi gian x Iy cling cAn dwoc hiéu nhw bién s chit lwgng, khéng chi la bién s6 nang suit. Thoi gian
qua ngin c6 thé khong du 1am sach mau dw; thoi gian qua dai c¢6 thé 1am mau di xa hon muc tiéu hoic

ting tdc dong khong mong mudn khi recipe c6 thém cellulase, chat oxy héa hoic phu gia khac [,
An toan, lwu trir va tai liéu di kem

Enzyme céng nghiép cin dwoc xt Iy nhw vat tw héa chat chuyén dung, dac biét chd y tranh phat tan bui
hoic ti€p xtc khdng can thiét véi da, mat va dworng ho hap. SDS di kém khi dit hang 13 tai liéu chinh dé

co s& str dung xay dung huéng dan thao tic, bdo hd va lwu triv phit hop véi quy dinh ndi bd .

San pham dwoc cung cip truc ti€p online theo don vi 1 kg, thuén tién cho xwdng gidt, nhdm R&D (rng
dung hodc don vi phat trién recipe can trién khai & quy mo thuc té€ nhé dén vira. Enzymes.bio 1a nha
cung cip thwong mai; théng tin sdn phadm can dwoc hi€u theo vai tro cung ng, khong phai nhw tuyén

b0 sdn xut tai nha may ctia Enzymes.bio .

CoA duwgc cung cAp kém theo khi dat hang dé€ ho tro ho so chit lwong 16 hang, con SDS hé tro quan ly
an toan. Trong mdi trwong san xudt, hai tai liéu nay thwong dwoc lwu cing ho so vat tw dé truy xuat khi

danh gia noi bo, ki€ém tra an toan hodc ra soat cong thirc st dung .

Figure 5. Cdng nghé enzyme kh&* mau cham hd tro cac khai niém vé gidt ha mau
san pham, hiéu &ng dé-enzyme, x ly Iam min sinh hoc, nghién ctru két hop

enzyme va x( ly nwdc thai chira cham.

Vé bao quan, enzyme ndi chung nén duoec giit trong bao bi kin, noi khd, mat va tranh 4nh ndng truc
ti€p dé€ han ché suy gidm hoat tinh do 4m, nhiét hoic nhiém bin. Day 1a nguyén tic chung ddéi véi nhiéu
ché phdm enzyme céng nghiép vi ciu tric protein c6 thé bi anh hwdéng béi diéu kién Iwu kho bat loi
[15]
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Gi&i han ky thuat can hiéu ding

Gi&i han diu tién la enzyme khong tao ra moi hiéu &ng thi gidc cia stone wash. Néu khach hang muon
abrasion manh & dwdng may, mép tii, dui hodc rAu méo, van cé thé cin cong nghé co hoc, laser, ozone
hodc quy trinh két hop; enzyme tdy mau indigo cht y&u déng gép vao xir Iy mau va do sach nén 121,
Giti han thir hai 1a enzyme khong loai bé nhu cAu kiém soét backstaining bang recipe tong thé. Chat

phan tan, x4, tdi may, tht tw cong doan va kha ning loai bé mau trong nuw¢c gidt van rit quan trong;

néu cac yéu t6 nay khong phu hop, enzyme cé thé khong dat hiéu &ng sach mau nhw mong muén L6,

Gioi han thir ba 1a enzyme khong thay thé hé xir Iy nwéc thai. DU ¢ thé ho tro gidm phu thudc vao mot
s6 tdc nhAn manh hodc x& Iy mau tai ngudn, nwéc thai denim van cé thé chira mau, chit hoat dong bé

mit, mudi, chdt hoan tit va tai hitu co' can duoc xir Iy theo quy dinh 7],

Cudi cung, khong nén suy luin rang moi enzyme khir mau déu c6 cung hiéu qua. Laccase, peroxidase,
cellulase va cac hé enzyme khac nhau cé co chit, diéu kién t0i wu va d6 bén khac nhau; vi viy két qua

trén mot nghién ctru hodc mot loai vai khong thé ti dong ap dung cho moi cong thirc thwong mai °],
Két ludn: vai tro thuc té cia Indigo Decolorizing Enzyme trong denim washing

Indigo Decolorizing Enzyme For Denim Washing l1a cong cu hitu ich cho cac quy trinh gidt hoan tat
denim cin lam nhat indigo, lam sach mau dw va cai thién d6 sang cia hiéu &rng wash trong diéu kién x&
Iy twong ddi nhe. Gia tri 1on nhat clia enzyme nam & kha ning hd tro controlled fading va post-wash

cleaning ma khéng phai ting manh mai co hoc hodc tiy hda hoc.

Co s& khoa hoc ctia rng dung nay dén tir ba nhém bang chirng: cellulase da dwoc dung rong rii trong
bio-stoning va bio-polishing denim; oxidoreductase nhw laccase va peroxidase c6 tiém nang khir mau
thu6c nhuém; va nganh denim dang chuyén sang cac cong nghé hoan tit bén virng hon dé giam ap luc
nuéc, nang lwong va héa chat B,

Trong van hanh B2B, enzyme nén dwoc tich hgp nhw mdt phan cua recipe hoan tat, két hgp véi lwa
chon vai, thiét bi, trinh tw gidt va quan Iy nwdc thai. Enzymes.bio cung cip san pham online theo don vi

1 kg, kém CoA va SDS khi dit hang, phu hop cho cac don vi cin mét ché phadm enzyme chuyén dung dé

phat trién hodc vin hanh quy trinh denim washing c6 kiém soat hon .
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Dat mua Indigo Decolorizing Enzyme For Denim Washing tryc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. Dit mua truc ti€p trén ctra 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 Dir liéu An toan.

Mua Indigo Decolorizing Enzyme For Denim Washing -

Tai liéu tham khao

Puwoc danh s6 theo thir tw trich dAn dau tién. Cac ngudn truy cp md, déu dwoc xac minh c6 thé truy cap tai thoi diém xuit ban; s§

trich dn trong bai lién két dén day.
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