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Wool Protease cho hoan tat len: enzyme chdng felting va ho
tro’ giam pilling

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

Wool Protease 1a enzyme protease dung dé bién ddi c6 kiém soat bé mit s¢i len, nham
giam xu hwéng co riut do déng ni, lam diu 16p vay bi€u bi va ho tro' bé mat it xu 16ng
hon. Trong hoan tit len, enzyme nay khong “phti” 1én s¢i nhw nhwa hoan tit, ma thiy phan
chon loc cac ving protein/keratin dé tiép can & 1&p ngoai, nhor d6 gidm ma sat dinh huéng
gitra cac soi. Enzymes.bio cung cip sdn phdm Wool Protease truc tuyén theo don vi 1 kg; CoA

va SDS dworc cung cap kém theo khi dat hang.

Wool Protease la gi trong ngit cdnh hoan tat len?

Wool Protease la tén tng dung ciia mot protease dwoc dung cho xtr ly bé mat len, dic biét trong cac
quy trinh anti-felting, anti-pilling, biopolishing va cai thién cdm giic tay. Vé hda sinh, protease xuc tac
thuy phéan lién két peptide trong protein; v&i len, co chat lién quan la cic viung protein cta lép biéu
bi/cuticle va keratin & bé mat s¢i, noi quyét dinh phan Ién hién twong ma sat, déng ni va xu 16ng khi

gidt hodc mac [,

DPiém can hiéu dung 1a Wool Protease khong phai “hda chit chéng co” theo nghia tao mot 1ép mang co
hoc day bao quanh soi. N6 1a tdc nhan sinh hoc tidc dong vao ciu tric bé mit: lam gidm do sac clia mép
vay, lam sach hodc lam min c4c thanh phan protein dé bi thily phan, dong thoi c6 thé lam gidm 16ng to
va dau s¢inhd ra néu quy trinh dwoc ki€ém soat tét. Cac nghién ctru vé cai thién chit lwong vai len bang
protease ghi nhin enzyme c6 thé dnh hwdng dén tinh chat vat ly va ngoai quan cta vai, nhwng hiéu qua

luén phu thudc nén len va cach xt ly 121,

Trong chudi cung (rng, Enzymes.bio 1a nha cung cdp Wool Protease cho khach hang cAn enzyme dung
trong hoan tit len; Enzymes.bio khong dwoc trinh bay nhw nha san xuat enzyme hoac phong thi
nghiém phat trién c6ng nghé. San phim dwoc ban truc ti€p online theo don vi 1 kg, phtt hop véi khach
hang cin ti€p cin enzyme cho quy trinh xt ly, thir nghiém noi bd hoic san xuit theo diéu kién kiém
soat cua chinh ho; CoA va SDS di kém khi dat hang.
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Vi sao len dé co rut, déng ni va pilling?

Len cé ciu tric bé mat dic treng gom nhiéu 1&p vay biéu bi chong 1én nhau theo chiéu doc s¢i. Khi vai
len chiu nwéc, nhiét, ma sat va chuyén dong co hoc, cdc mép vay tao nén ma sat dinh hwéng: soi dé
trwot theo mot chiéu hon chiéu ngwoc lai, tir dé dich chuyén dan, méc vao nhau va tao hién twong
felting. Dy la nguyén nhan ky thuit cot 16i khién vai len ¢ thé co rut manh trong giat may néu khong

dwoc hoan tat chéng co 1.

C4u truc vay khong chi gy co rut ma con dnh huwdng cdm giac tay. Mép vay sic, bé mit xo hoic cac
16ng to nhé lam vai c6 cadm gidc rap, ngira hoac kém min. Cac nghién clru so sanh protease acid va
protease kiém trén len cho thiy x& ly enzyme dwoc quan tAm chinh vi n6 c6 kha ndng cai thién ca
handle va shrink resistance, tirc vira hwéng téi 40 mém/cam giac tay vira hwéng téi 6n dinh kich thwéc
[41

Pilling 1a vin dé lién quan nhwng khéng hoan toan gidng felting. Trong qua trinh mac va giat, cac dau
X0, soi long to va doan xo yéu nhé khdi bé mat bi ma sat kéo dai; ching c6 thé cudn lai thanh hat, bAm
bui va lam bé mat vai cli nhanh. Vé&i len dét kim, len pha hodc cac ciu tric c6 nhiéu xo tw do trén mit,

xu hwdng xu 16ng - von hat c6 thé cao hon, nén xir Iy bé mit bang enzyme thwong dwoc xem 1a mot

phin ctia chién lwoc biopolishing 51,
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Co ché chdng felting cia Wool Protease

Co ché chinh ctia Wool Protease la thiy phan gi¢i han & 16/p ngoai s¢i len. Khi enzyme tiép can 16p
cuticle, n6 cat mot phan protein & cac vung dé tiép xtc, lam mép vay bot go ghé va gidm kha ning méc
khoa gitra cac sgi. Néu mirc xt Iy pht hgp, bé mat tré nén “ém” hon vé ma sat, nén khi giat, soi it di

chuyén mot chiu va it déng ni hon 1,

Tuy nhién, bé mat len khong phai protein tran hoan toan. L&p ngoai ¢ thanh phan lipid ky nwérc, ving
giau lién két disulfide va cau tric keratin bén, khién protease khé tac dong néu khéng cé diéu kién
thdm wét hodc tién xtr ly phu hop. Vi vy nhiéu nghién cru két hop protease vé&i chat khir nhe, chat oxy

héa nhe, plasma hodc cac tic nhan gitip “m&” bé mit dé enzyme lam viéc tip trung hon trén 16p vay (6],

Mot hwdng ti€p cdn dang chd y 1a dung hé L-cysteine/protease. L-cysteine c6 tinh khi, ¢6 thé tic dong
vao mdt phan lién két disulfide trén bé mat keratin, lam ciu tric cuticle dé ti€p can hon; sau dé
protease thiy phan nhirng ving protein da dwgc mé. Nghién ciru vé cong nghé shrink-proof than thién
moi trudrng dwa trén hé L-cysteine/protease cho thdy logic cdng nghé nay nham thay thé hodc gidm

phu thudc vao xtt Iy khdc nghiét hon trong chéng co len Bl,

Mot hwdng khac la két hop hop chit thioglycolic véi protease dé loai bé vay bé mat hiéu qua hon. Vé
co ché, tic nhan thioglycolic lam suy yéu mét phén lién két giau cystine & 1&'p ngoai, con protease thuc
hién buéc thiy phan protein da tré nén dé ti€p cn; cach ti€p can nay dwoc nghién clru truc ti€p cho

hoan tit chéng felting thdng qua viéc loai b vay khéi bé mit len [7],
Co ché ho tro’ anti-pilling va biopolishing

Anti-pilling bang protease khong nén hiéu 1a enzyme “ngdn moi hat pilling” trong moi cu tric vai. Cach
dién giai chinh x4ac hon 12 protease c6 thé hé tro biopolishing bé mat: 1am yéu hoic loai b6 mét phan
16ng to, dau xo nhd ra va vung protein dé mai mon, tir d6 gidm nguyén liéu bé mat c6 thé cudn thanh
hat. Diéu nay dic biét lién quan dén cdc mat hang len dét kim, len madc ngoai va vai cé yéu cau ngoai

quan min 1,

Khi 16ng to bé mat bi thily phan c6 kiém soat, ching dé bi loai bé trong cac bwéc gidt, xa hodc hoan tit
ti€p theo. Két qua mong mudn la mit vai bot “fuzzy”, phan xa dnh sang déu hon va cdm giac tay mém
hon. Cac nghién ctru vé cai thién chit lwong vai len bang protease thwong xem cac thay d6i nhw do

mém, d6 sach bé mit, dd tham va tinh chat vat 1y 1a nhém chi tiéu lién quan dén hiéu qua hoan tat [,
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Figure 2. K| O &l &2 = S
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Du vy, pilling con bi chi phéi béi dd xoan soi, chidu dai xo, mat dé dét/dan, thanh phan pha, mic do
chai l6ng, hoan tit mém va diéu kién s dung. Vi vy, Wool Protease la cong cu xtr Iy bé mat c6 co s&
khoa hoc cho anti-pilling, nhung khong nén dugc dién dat nhuw mot bdo ddm ddc 1ap tach khoi thiét ké
vai va quy trinh hoan tat. Cac cong trinh danh gia tic dong ctia protease 1én tinh chit vat Iy vai len cho

thay can doc két qua trong béi canh nén vat liéu cu thé B,
Vi sao can kiém soat tac dong cla protease trén len?

Len 1a vat liéu protein c¢6 cau tric phan cip: 1&p vay bén ngoai, ving té€ bao vd, phirc hop mang té bao
va nhiéu vung c6 mirc lién két khac nhau. Néu protease chi tic dong vira di & bé mit, hiéu qua mong
muén la giam felting, gidm xu va cai thién cdm gidc. Nhung néu enzyme thdm siu hodc xr Iy qua mirc,
noé co6 thé gy mat khoi lwong, gidm bén, xo héa hodc lam thay doi cdm gidc tay theo hwéng khong

mong muén 1,

Van dé c6t16i 1a tinh dinh vi cia enzyme. Protease hoa tan c6 kich thwéc phan tie nhat dinh nhwng
van c6 thé xam nhap qua ving cuticle da bi mé, dic biét khi cé tién xir Iy manh hoic thoi gian tiép xtic
dai. Vi viy cac nghién clru méi tip trung vao “localization” — gitr enzyme hoat ddng chid yéu & bé mat

— nhuw trong thiét ké protease ba chirc ning cé kha ning khtt, thiy phan va dinh vi cho xt Iy chéng
felting [,
Cac chién lugc hién dai cling bao gdbm bién tinh hodc ¢ dinh enzyme dé gidm khuéch tin khdong mong

muén. Nghién clru vé protease bién tinh polydopamine cho thdy muc tiéu cia cach ti€ép cin nay la cai

thién tinh chdng co cia soilen thong qua tic dong bé mat c6 kiém soat hon, thay vi dé€ protease tw do
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tham nhap sau vao cau tric soi 101,
Bang chirng nghién clru vé protease trong hoan tat len

Cac nghién clru vé protease trén len khong chi dirng & gia thuyét. Nhiéu cong trinh da danh gia thay déi
tinh chat vat ly, do co, cadm giac tay, kha nang nhuém va ngoai quan sau xt ly. Vi du, nghién ctru so sanh
protease tao b&i Bacillus subtilis va enzyme thwong mai trén vai len tap trung vao anh hudng cta xtr ly

enzyme dén cac tinh chat vat ly ctia vai, cho thdy day 1a hwéng ¢ tinh tng dung trong hoan tat len [,

M6t nhém nghién ciru khac xem protease nhw gidi phap cai thién chat lwong vai len, nhdn manh vai tro
cla enzyme trong viéc thay d6i bé mat va tinh chit sir dung. Dang nghién ctru nay quan trong vi n6
chuyén ciu hoi tir “enzyme cé phan giai protein khong?” sang “xt Iy enzyme c6 tao ra cai thién dét may

hitu ich ma van giit dwoc tinh chat vai khong?” [2],

Figure 3.
TEIS 2722l ot

Protease kiém c6 hoat tinh keratinolytic cling dwoc nghién ctru cho felt-proofing lanh tinh. Cach tiép
cin nay lién quan trwec ti€p dén kha nang thuy phin keratin hodc protein bé mat dé giam déng ni,
nhwng cling dit ra yéu ciu kiém soat vi protease qua manh c6 thé l1am suy gidm soi néu khéng dwoc

giéi han ding mirc [,

Ngoai protease don 1, nhiéu nghién ctru tip trung vao hé phéi hop. Protease két hop sodium alginate
da dwoc dung dé ting hiéu ning in phun bang thuéc nhuém hoat tinh trén vai len; diéu nay cho thay
Xt ly enzyme khong chi cé y nghia ch6ng co ma con c6 thé thay doi dé tham, kha nang ti€p nhin mau

va tinh dong déu bé mit trong cac cong doan gia tri gia ting 11,
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Bang so sanh cac hudng xt ly len lién quan dén Wool Protease

Huédng xtr ly

Protease don |é

L-cysteine + protease

Co’ ché ky thuat chinh

Thiy phan mét phan protein/cuticle &

bé mit

Khir nhe lién két disulfide roi thay

phan vlung protein dé tiép can

Loi ich ky vong

Gidm do gb ghé cla vay,
cai thién cam giac, hd
tro chéng felting

Tang hiéu qua chéng co
theo hudng than thién
moi trwong hon

Piém can kiém soat

Tranh x& ly qud mirc
gay mat bén hodc mat

kh&i lugng (8]

Can bang gitta mé& bé
mat va bao toan cau

trdc soi (3]

Thioglycolic Kiém soat tac dong

Lam yéu I&p vay giau cystine, sau d6 Loai bd vay rd hon cho .
compounds + L . S [én mau, d6 bén va
protease loai bd vung protein bé mat anti-felting

protease cam giac tay 7!
Tang kha nang tiép can Tranh lam bé mat qua
bé mat, giam nhu cdu xir ~ hoat héa hodc khong
dong dau (6]

Plasma tang tham uét va hoat hda bé

Plasma + enzyme . . . .
mat, enzyme x& ly protein/cuticle o

ly héa hoc manh

) Protease diéu chinh bé mat, Hudng tdi len giat may Toi wu trinh tw, mic
Acid protease + . 2 A e 2 oA Lk . . -
) transglutaminase ho trog tai lién két/cai V@i can bang chong co d6 enzyme va diéu
transglutaminase

thién tinh chat protein va co tinh kién hoan tat [12]

Giam nguy co enzyme Can phu hop vdi nén

Protease bién tinh/

dinh vi soi

Gidi han protease ch( y&u & bé mat

tham siu gay tén len va quy trinh hoan

thuong 3¢ [20]

Protease acid, neutral va alkaline: khac nhau thé nao trong hoan tat len?

Khong phai moi protease déu giong nhau. Protease acid, neutral va alkaline khac nhau vé viung pH hoat
dong, ciu tric enzyme, tinh dic hiéu co chat va mirc d6 phu hop véi cac cong doan dét nhudm khac
nhau. Nghién cru so sanh protease acid va protease kiém trén len cho thay ca hai nhém déu c6 thé lién

quan dén cai thién handle va shrink resistance, nhwng tic dong lén soi va diéu kién van hanh khéng thé

xem 13 twong dwong 4,

Protease kiém thwong dwoc cht y vi nhiéu enzyme thudéc nhém nay cé kha nang thiy phan protein bén
va c6 thé thé hién hoat tinh keratinolytic. Diéu d6 hiru ich cho chéng felting, nhwng cling lam ting yéu
ciu kiém soat dé tranh lam sgi bi suy yéu. Nghién ciru vé protease kiém wa nhiét c6 tinh keratinolytic
cho felt-proofing minh hoa tiém nang cia nh6ém enzyme nay trong xt ly len, ddong thoi cho thdy co ché

lién quan truc ti€p dén keratin bé mat [,
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Protease acid c6 thé phu hop hon trong mot s6 hé xr Iy cAn méi trwong nhe hon ddi véi thuéc nhuém
hodc nén vai nhay cdm. Gan diy, nghién ciru ®ng dung dong thoi acid protease va transglutaminase
trén len nham dat tuyén b machine washable cho thdy xu huéng khong chi chon “protease manh”, ma

thiét k& t6 hop enzyme dé can bang gitta chéng co, do bén va cham séc sau giit 121,

Neutral protease hodc protease hoat dong & diéu kién trung tinh ciing dwoc quan tim trong cac nén
pha hoic vai lién két v&i xo khac. Chang han, nghién ciru trén vai wool/cotton union fabric danh gia

tién xt Iy bang alkaline va neutral protease roi theo sau bang cac xt Iy hoan tit, phan 4nh nhu ciu

chon enzyme theo ca thanh phan soilan chudi cong doan 131,

)
o
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Tién x&r ly bé mat: chia khéa dé enzyme lam ding noi cdn lam

Bé mat len c6 tinh ky nwéc twong déi do 1op lipid ngoai, dong thoi chira ciu tric keratin giau cystine. Vi
vAy, néu dwa protease vao ma bé mat khong thAim wét hodc enzyme khéng tiép cin dwoc viing muc
tiéu, hiéu qua cé thé thip; nguoc lai, néu mé& bé mat qua manh, enzyme c6 thé xdm nhép sau. Sw cin

bang nay la Iy do cac nghién ciru thudng ghép protease véi tién xir Iy c6 kiém soat 141,

Plasma 1a mot vi du. X Iy plasma c6 thé thay doi niang lwgng bé mit, ting tinh wa nwéc va tao diéu kién
dé enzyme ti€p cin protein len déng déu hon. Nghién clru vé x Iy két hop plasma va enzyme trén soi
len cho thay cach ti€p cin nay nham diéu chinh bé mit va cai thién hiéu ning ma khéng chi dwa vao

héa chat wot truyén thong 6],
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Chiéu UV cling dwgc nghién cru trong quan hé véi protease, dic biét trén xo alpaca — mot loai xo
protein ¢ ciu tric bé mat twong tw vé nhiéu mat véi len nhung c¢6 dic di€m riéng. Nghién clru vé anh
hwdéng cta chi€u UV va protease 1én c4u tric vay cla xo alpaca cho thdy nguyén tic chung: bién déi vat

1y bé mat c6 thé lam thay d6i cach enzyme tac dong 1én l16p vay [*°,

Cac hé khir nhe nhu L-cysteine hodc hop chat thioglycolic c6 vai tro khac: ching tic dong vao lién két
disulfide, lam vung cuticle b&t “khéa” vé mét hda hoc. Khi két hop véi protease, bwée thiy phén cé thé
tap trung hon vao vay bé mat, tao hiéu qua chéng felting r6 hon so v&i chi dung enzyme trong diéu

kién bé mit qua kho tiép can B,
Ung dung clia Wool Protease trong san xuat va hoan tat len

U'ng dung truc ti€p nhat 1a hd tro san xuat len c6 kha nang cham séc d& hon, dic biét 1a hang hwong toi
giat may hodc gidm co sau giat. Trong cac quy trinh nay, Wool Protease dong vai tro xtr ly bé mat dé
gidm ma sat dinh huwéng va han ché sgi méc vao nhau trong qua trinh gidt. Nghién ctru t6i wu acid
protease két hop transglutaminase cho muc tiéu machine washable care claim phan 4nh nhu cdu cong
nghiép d6i voi loai hoan tat nay 12,

U'ng dung thit hai 1a biopolishing cho vai len dét kim, vai len mic ngoai, khin, phu kién va cac mat hang
cin mat vai min. Protease c6 thé gitp gidam 16ng to, lam diu cdm gidc co xat va cai thién ngoai quan.
Bang sang ché vé Wool Protease dwoc dung cho anti-felting va anti-pilling cho thdy dinh hwéng @ng

dung nay da dwoc md ta & cap quy trinh hoan tit, khong chi & nghién citu co ban [°],

Figure 5. Z2H|OtX| & 2 Hatd, A
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U'ng dung thtt ba la xtt 1y len da nhudm hoic len can in/nhudm sau hoan tit. Protease c6 thé thay déi

dd thdm wdt va khad nang twong tac véi thudc nhudm; khi phoi hop sodium alginate, x Iy protease

duoc nghién cru dé€ ting hiéu ning in phun thuéc nhudém hoat tinh trén vai len. Piéu nay hiru ich cho

cac nha hoan tit quan tdm dén ca 6n dinh kich thwéc 1an chat lwong mau/in 11,

U'ng dung thtt tw 1a nén pha, chang han wool/nylon hodc wool/cotton. V&i nén pha, enzyme chi tac

dong manh 1én thanh phan protein hodc viing dé ti€p cin cua len, trong khi xo tong hop hoic cellulose

c6 hanh vi khac. Nghién ctru vé anh hudng cla protease 1én tinh chat vat Iy va khd nang nhudém cda vai

wool/nylon vé&i thu6c nhuém tw nhién cho thay xtr ly enzyme cé thé lién quan dén ca bé mat len va hé

nhudm cta vit liéu pha ¢,

So sanh Wool Protease vé&i cdc hwédng hoan tat chéng co khac

Tiéu chi

Nguyén

Muc tiéu
chinh

Uu diém

RUi ro ki
thuat

Phu hop
khi

Wool Protease

Thay phan cé kiém
soat protein/cuticle bé

mat

Giam felting, hd tro
biopolishing, cai thién

cam giac

Diéu kién twong déi
nhe, co tinh chon loc

sinh hoc

Qua xtr ly co thé giam
bén hodc mat khéi
luvong

Can xt ly bé mat sinh
hoc va giam phu thudc

hda chat manh
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Chlorination/Hercosett
truyén théng

Oxy hoéa/bién d&i manh 16p
vay roi phd polymer

Tao len chéng co hiéu qua cao

Hiéu qua céng nghiép da

quen thuoc

Quan ngai moi trudng va anh
huwdng bé mat

Can hiéu qua chéng co rat cao
theo quy trinh truyén théng

Polymer/nhya hoan
tat

Tao I&p mang hoac lién
két giup han ché mdc

vay

On dinh kich thudc va
cam giac theo 1&p phd

Cé thé cho hiéu qua
nhanh, dé tich hop &

mot sé quy trinh

Cé thé lam thay déi tay
vai, d6 thoang hodc do

?
ru

Can chirc ndng hoan
tat dang mang

Cong nghé lai:
plasma, khir nhe,
enzyme phdi hop

Tang thdm, m& bé
mat, dinh vi
enzyme hoac
phuc héi co tinh

Can bang chéng
co, d6 bén, mau

va moi trudng

Linh hoat, cé thé
giam x& ly héa

hoc manh

Can tdi wu nhiéu

bién s6 171

Can hiéu ndng cao
nhuwng kiém soét
tac dong lén sgi
(6]
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Loi ich ky thuat khi dung Wool Protease

Loi ich dau tién 1a kha nang giam xu hwéng felting thong qua x ly ding nguyén nhin bé mat: 16p vay
va ma sat dinh hwéng. Thay vi chi che ph s¢i, protease tdc dong vao protein bé mit dé 1am giam kha
nang moc khoa gitra cac soi, tir d6 ho tro 6n dinh kich thwéc khi gidt. Cac nghién ctru phat trién cong
nghé shrink-proof dwa trén protease cho thiy hwéng ti€p cin nay c6 co s& trong hoan tit len thin

thién hon B,

Loi ich th hai la cai thién cam giac tay va ngoai quan. Khi 1ong to, mép vay va cac vuing protein bé mét
duoc diéu chinh, vai c6 thé bot rap, it xti va ¢ bé mat gon hon. Nghién ciru vé cai thién chit lwong vai
len bang protease xem nhirng thay d6i nay 1a mot phan clia hiéu qua hoan tit chir khong chila phan

rng enzyme trong phong thi nghiém 2],

Loi ich thi ba la tinh linh hoat trong quy trinh. Wool Protease cé thé dwoc tich hgp sau gidt sach, sau
mot so tién xi Iy bé mat, trwéc hodc sau cic cong doan hoan tit khac tily muc tiéu cia nha may. Viéc
protease dwoc nghién ctru cuing sodium alginate, plasma, transglutaminase, L-cysteine va cac chat khi
khac cho thdy enzyme nay phu hop véi tw duy thiét k& quy trinh hon 1a mot cong thixc don 1é 11,

Loi ich thit tw 12 ho tro dinh huwéng bén virng. Cac xir Iy chdng co truyén théng cé thé hiéu qua nhung

tao ap lwc moi treong, trong khi enzyme hoat ddng cé chon loc hon va ¢ thé gidm nhu cau dung diéu

kién hoa hoc khic nghiét. Nghién ctru vé xir ly shrink resist dwa trén biomaterial cho vai len phan 4nh

xu hwéng tim kiém cdng nghé bén virng hon cho hoan tit len 171,

Figure 6. 52 ¥ 2 7tE SYO0M = 23| Z2H|OHH M2| Hof| 7t 2 #H
N HAE MEBI 27 AH Y A2 O 2utH o2 EEoLEF ohht
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Giéi han va rti ro can hiéu diung

Wool Protease khong phai gidi phdp “cang nhiéu cang tot”. Néu x{r Iy qua manh, enzyme c6 thé tin cong
siu hon vao soi, lam gidm dd bén kéo, gidm dd bén né, ting mat khoi lwgng hodc lam bé mat xo héa.
Cac nghién ctru vé protease dinh vi va protease bién tinh xuit hién chinh vi bai todn quan trong la git

hoat tinh enzyme & noi cin thiét — 1&p ngoai — thay vi dé enzyme lan vao ciu tric ndi soi L.

Ngoai ra, hiéu qua anti-pilling khong thé tach khoi thiét ké hang dét. Mot vai len dét kim 16ng, s¢i xoan
th4p va nhiéu xo ngén sé cé nguy co pilling khac véi vai dét thoi chit, sei chai kj va bé mat da dwoc 6n
dinh. Protease c6 thé gidm nguoén 16ng to bé mat, nhwng néu ciu tric si ti€p tuc gidi phdng xo trong

str dung, pilling van c6 thé hinh thanh 1,

Mau sidc va kha ning nhudém cling cAn dwoc xem xét. Protease c6 thé 1am thay ddi do thadm, dién tich
ti€p xtc va trang thai bé mat, tir d6 &nh hwéng dén bat mau hodc d6 dong déu mau trong mot sé quy
trinh. Nghién cru trén wool/nylon vé&i thudc nhudm tw nhién va nghién cru vé in phun thuéc nhuém
hoat tinh cho thiy xtr ly enzyme c6 lién quan truec tiép dén dyeability, vi vdy can danh gia trong b6i canh

hé mau cy thé 6],

Cudi cung, nén len khac nhau phan &ng khac nhau. Len min, len tho, len da tiy, len da nhudm, alpaca,
len pha nylon hodc len pha cotton déu c6 ciu tric bé mat va lich s xtr ly riéng. Nghién ctru vé alpaca
dwéi dnh hwéng cia UV va protease la vi du cho thay két qua trén mot loai xo protein khéng nén tw

dong ap dung nguyén xi cho moi loai len khac [*°],
Cach tich ho’p Wool Protease vao tw duy quy trinh

Trong thuc t& Wool Protease thworng nén dwoc xem 1a mot “module” trong chudi hoan tit: 1am sach va
thdm wét, diéu chinh bé mat néu can, xtr ly enzyme, dirng hoat tinh enzyme, xa sach, r6i hoan tit mém
hodc hoan tit chirc nang khac. Trinh tw nay gitp tach bach vai tro cia enzyme: enzyme tao bién doi
sinh hoc trén bé mit, con cac buwéc sau 6n dinh cdm giac tay va loai bé phén protein/16ng to da bi lam

yéu [13],

Néu muc tiéu chinh 1a anti-felting, quy trinh thwong wu tién gidm mép vay va ma sat dinh huwdéng. Néu
muc tiéu chinh 13 anti-pilling, cAn cht y nhiéu hon dén 16ng to bé mat, d6 bén ctia xo nho ra va sw

twong thich v&i hoan tit mém. Néu muc tiéu 13 in/nhudm, cin xem xét tic dong cia enzyme lén do

tham va twong tac thudc nhudm 1,
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Trong cac quy trinh cao cip hon, protease c6 thé dwgc phéi hop véi enzyme hodc cong nghé khac. Acid
protease két hop transglutaminase hwéng tdi cAn bang gitra xir 1y bé mat va duy tri/cai thién tinh chat

protein; plasma két hop enzyme hwdng téi ting kha nang ti€p cin bé mat; protease bién tinh

polydopamine hwéng téi gi¢i han hoat tinh & bé mit soi [121,
Vai tro cia Enzymes.bio vé@i Wool Protease

Enzymes.bio cung cdp Wool Protease - Anti-Felting & Anti-Pilling Enzyme For Wool Finishing cho
khach hang B2B cin enzyme dung trong hoan tit len. Noi dung ky thuat & dy nham giai thich co ché,
rng dung va gi&i han cua protease trong xtr ly len; khong nén hiéu 1a Enzymes.bio sdn xuit enzyme,

van hanh phong thi nghiém phat trién cong thirc hodc xdc nhin mot quy trinh hoan tat cu thé cho moi

nén vai.

San phdm dwoc ban truc ti€p online theo don vi 1 kg. CoA va SDS dwoc cung cip kém theo khi dait
hang, giup khach hang c6 tai liéu di kém cho tiép nhin hang, Ivu h6 so chat lwong va quan ly an toan
héa chat trong ndi bo. Viéc téi wu quy trinh hoan tit — bao gobm nén vai, tién xt ly, diéu kién enzyme va

hoan tat sau enzyme — thudc vé hé théng san xuit hoac R&D rng dung ctia don vi st dung.
Két ludn
Wool Protease la enzyme hoan tit len c6 co s& ky thuit roé rang: n6 thiy phan cé kiém soat

protein/cuticle & bé mat s¢i, lam gidm tdc ddng mdc khda ciia vay len, hd tro chdng felting va gép phan

giam xu 16ng - pilling thong qua biopolishing. Bang chirng nghién ctru cho thdy protease c6 thé dwoc
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dung don 1é hodc phéi hop v&i L-cysteine, thioglycolic compounds, plasma, sodium alginate,

transglutaminase hodc céc chién lwgc dinh vi enzyme dé€ dat cAn bang gitra chdng co, cAm giac tay,

ngoai quan va do beén 3,

Cach dung hop ly 1a xem Wool Protease nhw mdt cong cu sinh hoc trong thiét ké quy trinh hoan tit len,
khong phai mot gidi phap tuyét d6i doc 1ap véi ciu tric vai. Khi dwoc kiém soat dung mirc, protease cé

thé gitip tao bé mit len min hon, it déng ni hon va dé chdm séc hon; khi xt Iy qua mirc hodc khong phu

hop nén vai, rii ro gidm bén va thay d6i mau/cam giac van can duoc tinh dén P,

Pat mua Wool Protease — Anti-Felting & Anti-Pilling Enzyme For Wool Finishing truc
tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua truc tiép 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 Dit liéu An toan.

Mua Wool Protease — Anti-Felting & Anti-Pilling Enzyme For Wool Finishing -

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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