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Alkaline Endo-Proteases cho tay l6ng, bating va xtr ly
protein trong nganh da

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

Alkaline Endo-Proteases For Leather Industry la nh6m protease hoat dong trong méi
trieong kiém, dung dé thiy phan cé kiém soat cac protein khong mong mudn trong da sdng,
vung chan 16ng va c4u tric gian soi. Trong thudc da, gia tri chinh ctia enzyme ndy nam & viéc
hé tro soaking, enzymatic dehairing va bating theo hwéng gidm phu thudc vao hbéa chat manh,

dong thoi cai thién do mé soi va dd mém ctia da khi quy trinh dwoc kiém soat ding .

Enzymes.bio cung cip san phdm nay v&i vai tro nha cung cap, khong phai nha san xuit enzyme hay
phong thi nghiém phat trién quy trinh. Sdn phdm dwoc ban truc ti€p online theo don vi 1 kg; CoA va

SDS dwoc cung cip kém theo khi dat hang.
Alkaline Endo-Proteases For Leather Industry la gi?

Alkaline endo-proteases 1a cAc enzyme cat lién két peptide bén trong chudi protein trong diéu kién
kiém. Tir “endo” nhdn manh co ché cat & vi tri ndi chudi, nher @6 protein 16n nhw protein gian soi,
protein nén quanh nang l6ng hoic tap protein trong da séng bi phAn manh thanh peptide nhé hon, dé

rira troi hodc dé bi xir Iy ti€p trong cac buéc thudc da 21,

Trong nganh da, protease kiém dwoc quan tAm vi nhiéu cong doan tién thudc da dién ra trong moi
trweong trung tinh dén kiém: hoi twoi da mudi, lam sach protein hoa tan, hd tro tiy 16ng, bating va mé&
soi. Cac tong quan vé xt ly da bén virng coi enzyme la mot nhém céng cu sinh hoc quan trong dé giam

tai hoa chat trong cac budc c6 mirc 6 nhiém cao, dic biét & cong doan trudc thudc B,

biém khac biét giira alkaline endo-protease va “chat tdy 16ng” hda hoc truyén thong la co ché tac dong.
Voi va sulfide thwong pha v& ciu tric 16ng va nén protein theo hwéng hda hoc manh; protease kiém
tac dong bang xuc tac sinh hoc vao nhirng protein dé ti€p cin hon, dic biét1a vung lién quan dén chan

16ng va protein khong collagen giita cac b soi [*],
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Tuy nhién, enzyme khéng phai mot céng cu “tw chon loc tuyét déi”. Néu diéu kién xtr Iy lam enzyme
thdm qua siu, thoi gian tiép xtic qua dai hodc moéi treong khién collagen tré nén dé bi tdn cong hon,
nguy co giam chat lwong da c6 thé xuat hién. Vi vy, cadc nghién ctru co ché vé enzymatic dehairing luén

dit trong tam vao can bang gitta loai bd 16ng/protein khong mong mudn va bao vé mang collagen 1.
Vi sao protease kiém quan trong trong san xuat da sach hon?

San xudt da truyén théng phai loai b6 mudi, mau, chit ban, m6 bam, protein hoa tan, 16ng, 1&p bi€u bi
va mot phan chit nén khong collagen trwérc khi thudc. Nhirng budc nay quyét dinh kha ndng thdm cda

héa chat thudc, do dong déu ctia mau, dé mém, do day va do bén co ly ctia da thanh pham [©],

Trong quy trinh c6 dién, nhiéu tac vu néi trén phu thudc vao kiém manbh, vdi, sulfide va qua trinh rira
nhiéu Ian. C4c tai liéu vé xir Iy da bén virng nhin manh rang ving tién thudc 1a noi c6 tiém ning cai
thién 16 vi phét sinh dong thai gidu ch4t hitru co, mudi, chat ran lo Irng va hop chit lwu huynh tir cac

buéc ty 16ng truyén thong B,

Protease kiém gilp ti€p cin van dé theo hwéng gidm ngudn phat sinh. Thay vi pha hiy toan b 16ng
thanh vat chit hoa tan trong nuwéc thai, enzymatic dehairing c6 thé hd trg 1am yéu ving gitr 16ng dé

16ng dwoc tach ra & dang dé thu gom hon, tiy thiét k& quy trinh va loai da 1.

Figure 1. & Z2|d A= Z 2 H|OIX| = =2 | I FH|
7
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Trong bating, protease da cé lich st tng dung ro rang hon. Muc tiéu khong phai la tiy 16ng ma la loai
bé cac protein khong collagen con lai sau liming/deliming, lam 16ng ciu tric gian s¢i, giam dé clirng va

gitp da c6 cdm gidc mém hon. Cac tbng quan vé enzyme trong san xuit da xem bating 1a mot trong
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nhitng rng dung protease kinh dién va c6 co s& cong nghé virng chic 1.
Co ché tac dong: enzyme cat ding “vat liéu phu” quanh mang collagen

Da song c6 thé hinh dung nhw mot mang so¢i collagen c6 trat tw, bén trong chira nhiéu thanh phan phu:
albumin, globulin, mucopolysaccharide, protein gian s¢i, protein biéu bi, protein lién quan dén nang
16ng, m& va chit ban. Collagen 1a thanh phan cin bdo vé; con nhiéu protein khong ciu tric la muc tiéu

can loai bé hodc lam 16ng dé da dé xi ly [©],

Alkaline endo-protease thily phén lién két peptide trong nhitng protein muc tiéu khi ching du tiép xic
v&i enzyme. Do enzyme la phan ti 1&6n hon nhiéu so v&i hda chat vo co, hiéu qua khong chi phu thudc
vao “do manh” cia enzyme ma con phu thudc vao kha nang enzyme ti€p cin viung can x ly: bé mat

grain, nang 16ng, 1&p biéu bi, ving interfibrillar va bé mit bé soi collagen 71,

Trong tiy 16ng enzyme, muc tiéu chinh 1a lam suy yéu lién két sinh hoc giir s¢i long trong nang va 16p
biéu bj, thay vi hoa tan hoan toan than 16ng. Cac nghién ctru vé co ché enzymatic dehairing bang
bacterial alkaline protease cho thdy van dé then chét la enzyme phai tic dong du vao ving chan 16ng

nhwng khéng gay phan giai qua mic ciu tric collagen cé gia tri [°l.

Trong bating, enzyme khéng cin “danh bit” 16ng ma cin lam sach phan protein con lai sau cac buéc
kiém héa. Khi protein gian soi bi thiy phin cé kiém soat, b6 s¢i collagen tach roi hon, da gidm cam giac
clrng va cac héa chit sau thudc c6 thé thAm déu hon. Nghién cru vé twong tac tinh dién gitra collagen

va protease cho thiy dién tich bé mat c6 thé anh hwdng dén kha ning thdm clia enzyme vao pelt trong

qua trinh bating 71,

Co ché nay gidi thich vi sao cing mot enzyme c6 thé cho két qua khac nhau trén da bo, da dé, da clru
hodc da c6 mirc bdo quan mudi khac nhau. Po day, do chat soi, lwvong md, tinh trang bao quan va mirc

mé& soi ban dau déu anh hudng dén tdc dd tham va ving phan tng cta protease (81,
Cac cong doan rng dung chinh trong nganh da

Soaking va héi twoi da mudi

Soaking la bwéc dwa da mudi hodc da bado quan tré lai trang thai dd 4m, dong thoi loai béo mudi, mau,
chit ban va protein hoa tan. Protease kiém trong giai doan nay khong “thudc” da, ma hd tro 1am sach

nén protein va gitip nwéc tham déu hon vao ciu tric da [,
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Khi protein hoa tan va chit nén can tré thAm nwéc dwoc phan gidi mot phin, qua trinh hoéi twoi cé thé
dién ra dong déu hon. Diéu nay c6 loi cho cac budc sau nhw liming, dehairing va bating, vi da chwa hoi

twoi déu thwdng dan dén xir Iy khong dong nhat gitra viing bung, lwng, ¢6 hodc mép da 2,

Mot s6 hwdng nghién cliru hién dai mé rong vai tro clia protease tir bating truyén théng sang soaking
va m& soi ban dau. Cach ti€ép cin nay phu hop véi xu hwdéng “source reduction”, tirc gidm phat sinh 6

nhiém ngay tir dau thay vi chi xir Iy nwéc thai & cudi day chuyén ],

Figure 2. Yl = T 2 H|OtA| = F 2 7hsot H| St T A of LY & HEO|E
A2 3o, 2 7|2 222 A0 fR R olsg = e A2 2
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Enzymatic dehairing va ho tro tay l16ng

T4y 16ng 1a rng dung dwoc nhic dén nhiéu nhat khi néi vé alkaline endo-proteases trong nganh da.
Enzyme ho tro 1am suy yé&u ving nang 16ng, 1&p biéu bi va cac protein bam giit 16ng, qua dé gitp 16ng

tach khéi da véi mitc phu thudc thap hon vao tac nhan sulfide trong mdt sé quy trinh 1,

Cac nghién ctru vé alkaline protease tir vi sinh vt nhw Bacillus va mot s6 ching wa kiém cho thdy nhém

enzyme nay cé tiém nang trong dehairing thin thién méi trwong. Vi du, alkaline protease tir Idiomarina

sp. C9-1 dwoc md ta ¢ tiém ning ng dung cho enzymatic dehairing trong nganh da [°l,

Nghién ctru khac vé protease tir Bacillus spp. cling hwéng téi tng dung cong nghiép cho dehairing sinh
thai hon. Nhirng cdng trinh nay khong chi quan tim dén viéc 16ng cé roi ra hay khdng, ma con danh gia

kha ning gilt bé mat grain, han ché hw hai collagen va duy tri chat lwong da sau xir Iy [19,
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Véi da dé, alkaline protease tir Bacillus sp. SB12 da dwoc nghién clru cho enzymatic dehairing, cho thay
nhém protease vi sinh c6 thé dwoc diéu chinh cho nhiéu loai nguyén liéu da khac nhau. Piéu nay quan
trong vi da dé thwong méng va nhay hon da bo, nén nguy co xt Iy qua mirc cdn dwoc kiém soat chat
[11]

Véi da ciru, alkaline protease tir Bacillus cereus TD5B ciing dwoc nghién cliru nhw tic nhan tiy 16ng. Nén
da ctru c6 16ng/wool va m& dic thu, nén ng dung enzyme & diy thwong phai xét dong thoi hiéu qua

tach 16ng, quan Iy chat béo va chat lwong pelt sau xir Iy [12.

Bating: lam mém va mé cau tric s
Bating 1a cong doan protease c6 vai tro kinh dién nhit trong thudc da. Sau liming va deliming, da van

con protein khong collagen, sdn phdm phan hdy mot phin va chat nén giitra b6 s¢i; protease gitp loai

b6 cac thanh phin nay dé da mém hon, x6p hon va dé nhan héa chit sau thuéc hon P,

Khéc véi tdy 16ng, bating chi yéu dién ra trén pelt da dwoc chuln bi, noi muc tiéu 1a diéu chinh cam
gidc va ciu tric sgi. Néu bating thiéu, da c6 thé clirng, mat cat kém mé& va nhudm khdng déu; néu bating

quéa mtrc, d6 bén hodc do day c6 thé bi anh huong 21,

Nghién ctru vé anh hwdng cla twong tac tinh dién gitra collagen va enzyme trong bating cho thiy viéc
enzyme thim vao pelt khong chila vin dé khuiy tron co hoc. Dién tich cia collagen, pH méi trwong va

tinh chat bé mit enzyme c6 thé thay doi mirc dd bam, thim va phan b phan &ng bén trong da 1.

o>

Figure 3. 2'd, &9, €Z 2| d Z2H|OtH = 1 25t= pH 2HE 0 0| 54 7}
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Xt ly wet blue va cac bwéc sau thudc

Protease khéng chi dwoc quan tAm & giai doan trwdc thudc. Nghién cliru vé xir Iy enzyme trén wet blue
cho thiy enzymatic treatment c6 thé anh hwéng dén tinh chit da va cac qua trinh sau thudc, mac du
cach dung & giai doan nay can thin trong hon vi vat liéu da trai qua thudc chrome hodc hé thudc khac
[13]

O wet blue, collagen da dwoc 6n dinh b&i tic nhan thudc, nén muc tiéu enzyme khong giong bating

truyén thong. Cac tng dung thwong xoay quanh diéu chinh do mém, dé md, kha nang thdm hoa chat

sau thudc hodc cai thién cam giac, nhwng phai tranh lam suy giam d6 bén va dic tinh bé mat 131,

Degreasing va xtr ly nén protein-m&

Trong mot s6 loai da, ddc biét la da ctru hodc da c6 ham lwgng m& cao, degreasing la bwéc quan trong.
Nghién ctru vé sir dung enzyme trong qua trinh liming cho thay enzyme c6 thé tham gia xt Iy m& va

chat nén, thuong trong hé phdi hop chitr khong chi dwa vao protease don 1é 141,

Protease c6 thé hd trg 1am 16ng nén protein bao quanh m& hodc mé bam, trong khi lipase xt ly
triglyceride va chat béo. Vi vy, trong thuec t€, alkaline endo-protease thwong dwoc nhin nhw mot thanh
phéan cia chién lwgc enzyme hoda tién xtr ly, chir khéng phai tic nhin duy nhit gidi quyét toan bo vin dé

mo 21,

Tan dung phu pham protein: I16ng, wool va chat thai giau keratin

Long, wool va phu phdm protein tir thuéc da chira nhiéu keratin, mot protein bén hon nhiéu so v&i
protein hoa tan théng thwong. Cac nghién clru vé keratinase va xt ly feather waste cho thiy enzyme

phan gidi keratin c6 thé hd tr¢ hwéng tAn dung chat thai protein, dong thoi lién quan dén muc tiéu

dehairing sach hon trong xwédng thudc 11,

Trong enzymatic dehairing da ctru, viéc thu h6i wool hydrolysate va fats da dwoc nghién clru nhw mot
hwéng ting gia tri phu phdm. Diéu nay cho thiy enzyme khong chi gitip tach vt liéu khdi da ma con cé

thé tao diéu kién dé dong phu phadm dwoc phan loai, thu hdi hodc xtt Iy theo hwéng hitu ich hon 81,
So sanh protease kiém v@i xtr ly héa hoc truyén théng

Tiéu chi X ly véi/sulfide truyén théng Alkaline endo-protease trong nganh da

L Phd v& héa hoc manh 16p biéu bi, 16ng Thuy phan xuc tic cac lién két peptide trong protein muc
Co ché chinh - . N
va nén protein tiéu
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Tiéu chi X ly véi/sulfide truyén théng Alkaline endo-protease trong nganh da

Tac dong dén C6 thé 1am 16ng bi pha hiy va hoa tan C6 thé hd tro tach 16ng & dang dé thu gom hon, tuy quy

I6ng nhiéu vao dong thai trinh

Tai lwong 6 G&n vdi dong thai kiém, sulfide va chat Huwdng tdi gidm phu thudc hda chat manh va gidm tai

nhiém hitu co cao protein hoa tan

RUi ro cdng Qua kiém, phdng n& manh, yéu cau Tay 16ng khdng déu hodc tac dong collagen néu enzyme

nghé kiém soat sulfide thdm/hoat déng khdng kiém soat

Ung dung phu Quy trinh truyén théng, nang suét cao, Soaking, hd tro dehairing, bating, m& soi, x& ly phu phdm

hop da quen van hanh protein

Diém can . _ , o . pH, nhiét do, thoi gian, thAm enzyme, dd dong déu tiép
» , Kiém, sulfide, rira, an toan hda chat ,

kiém soat xuc

Cac tbng quan vé cong nghé da bén virng khong xem enzyme nhw “thay thé tirc thi” cho moi hda chat
trong moi nha mdy, ma 1a cong cu gidm ngudn 6 nhiém & nhitng di€ém quy trinh phi hop. Cach tiép can
thuc t€ nhat thwong 1a tich hop enzyme vao soaking, dehairing ho trg hodc bating dé gidm mirc xt ly

khic nghiét va cai thién chat lwong nén da 3,
Bang chirng nghién ctru vé protease kiém trong leather processing

Cac nghién cilru vé protease kiém cho nganh da tip trung nhiéu vao enzyme tir vi sinh vat, dac biét la
Bacillus, vi nh6m nay ndi tiéng vé kha nang tiét protease ngoai bao va thich nghi véi méi trwong kiém.
Cong trinh ndm 2024 vé protease tir Bacillus spp. nhdn manh muc tiéu phat trién quy trinh dehairing
hiéu qua hon va than thién méi trvorng hon cho san xuat da 19,

Mot nghién ctru vé alkaline protease tir Idiomarina sp. C9-1 mo ta enzyme c6 tiém nang cho dehairing
sinh thai. Y nghia ctia hwéng nghién ciru nay 1a mé rong ngudn enzyme ngoai cac chiing Bacillus quen

thudc, nhdm tim dic tinh pht hop hon véi méi tredng kiém, mudi va diéu kién thuwe té cta pelt 1,
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O’ quy md ng dung gin cong nghiép hon, serine protease ZMS-2 da dwoc dic trung va thir nghiém
pilot-scale cho xtr ly da than thién méi trwong. Nhitng nghién ctru dang pilot-scale quan trong vi ching
gitp no6i khodng cach gitra két qua phong thi nghiém va yéu cau van hanh trong trong, noi da c6 dé day

va phan b nuwéc/héa chat khong dong nhat 161,

Cac nghién ctru vé co ché cho thiy enzymatic dehairing khong chi 1a “enzyme manh thi tiy 16ng nhanh”.
Sivasubramanian va cdng sw da nghién ctru co ché tdy 16ng bang bacterial alkaline protease, nhin
manh vai tro cia phan gidi c6 dinh hwéng tai viing ciu tric lién quan dén 16ng va rui ro néu phan &ng

lan sang collagen c6 gia tri [°],

Nghién clru nim 2023 vé twong tic tinh dién gitra collagen va protease trong bating b6 sung mot géc
nhin quan trong: enzyme cé thé bi hit, ddy hodc phin b6 khac nhau tuy trang thai dién tich cda pelt.

biéu nay gidi thich vi sao thay d6i pH hodc trang thai deliming c6 thé lam thay d6i mirc thim enzyme va

két qua bating, du ding cliing mot loai protease 171,

Cac hwdng méi nhu protease dwoc bao trong liposome ciing dwgc nghién ciru dé cai thién tiy 16ng va
tao da mém hon. Y twdng cda cac hé mang enzyme la didu chinh cach enzyme tiép xic véi da, gidm mat
hoat tinh hodc thay d8i phan bé phan rng, nhwng diy van 1a hwéng cong nghé cin danh gia theo tirng

hé théng san xuat [17],
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Nhirng yéu té quyét dinh hiéu qua trong xwéng thudc

Yéu t6 dau tién la khd nang thadm enzyme. Néu enzyme chi hoat dong trén bé mat ma khong ti€p cin
vung chan 16ng hodc ving gian soi, ty 16ng va bating sé khong dong déu. Nguoc lai, néu enzyme thAm

quéa sau hodc phan tng qua lau, cau tric collagen cé thé bi anh huéng 71,

Yéu t6 thir hai la trang thai cia nguyén liéu da. Da bo day, da dé mdng, da clru nhiéu wool va mo, da
bao quan mudi lau ngay hoic da cé mirc ban cao sé phan rng khac nhau v&i cing mot hé enzyme.
Nghién ctru vé enzymatic dehairing da ctru cho thy phu phdm thu dwoc nhw wool hydrolysate va fats

ciing phu thudc vao dic tinh riéng ctia nguyén liéu [,

Yéu t§ thir ba 1a mdi trwdrng phan (rng. Protease kiém can diéu kién du thuin loi d€ cit protein muc
tiéu, nhwng collagen cling nhay v&i sw két hop cua kiém, nhiét va thoi gian. Vi vy, quan ly pH, nhiét do,
thoi gian quay tréng, ty 1€ nwdc va mirc riva khong phai chi tiét phu ma la phan cot 16i cda cong nghé

enzyme 1,

Yéu t6 thi tw 1a muc tiéu cong doan. Soaking can hoi twoi va lam sach; dehairing can tach 16ng va bao
vé grain; bating cAn mém hoéa va m& sgi; wet blue treatment can diéu chinh tinh chit sau thudc. Dung

cung mdt cach van hanh cho moi muc tiéu dé dan dén thiéu hiéu qua hoic xi Iy qua mirc 131,

Figure 5. 248 X 2= 27 MK E
= U2tA|7 HO| WA =5 & 4= UCH
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Loi ich ki thuat c6 thé ky vong khi tich hop ding

Loi ich ro nhatla gidm phu thudc vao héa chit tdy 16ng manh trong cac quy trinh phu hop. Khi enzyme
ho tro 1am yéu ving giit 16ng, lwong tic nhan héa hoc cin thiét c6 thé dwoc t6i wu theo hwéng nhe

hon, tir d6 gidm mdt phan tai 6 nhiém lién quan dén tién thudc 1,

Loi ich thir hai la cai thién d6 mé& soi. Protease trong soaking va bating gidp loai bé protein can tré
gitra cac b6 soi, tao diéu kién dé nwéc va hoa chit sau dé phan b6 déu hon. Do mé soi tot thwong lién

quan dén cam giac mém, do rii va kha nang nhuém/thudc dong déu hon 1.

Loi ich th ba la kha ndng thu h6i phu phdm t6t hon trong mot s6 quy trinh dehairing. Néu 16ng hodc
wool khong bi pha hily hoan toan, chiing c6 thé duoc tich ra khoi dong thai theo dang ran hoic thuy

phan c6 kiém soéat dé tao dong phu pham protein, tily hé thong xi Iy ctia nha may 21,

Loi ich th tw 1a phu hop véi dinh huwdng leather processing bén virng. Cac bai tong quan vé xu hudng
da bén virng nhidn manh rang enzyme, quy trinh sinh hoc va gidm phat sinh tai ngudn 1a nhirng hwéng

phét trién quan trong dé dap rng yéu cau mdi truedng ngay cang chit ché B,
Cac gi¢i han can nhin nhin thin trong

Enzyme khong dam bao thay thé hoan toan vdi/sulfide trong moi diy chuyén. Hiéu qua phu thudc vao
loai da, thiét ké trong, héa chat nén, mirc hoi twoi, muc tiéu thanh pham va kha nang kiém soat quy
trinh. Vi vay, alkaline endo-protease nén duoc xem 1a cong cu hd tro xir Iy protein, khong phai cong

thirc duy nhat cho moi xwéng thudc 21,

Mot gi¢i han quan trong 1a nguy co tiy 16ng khong déu. Néu enzyme tiép xic khéng dong nhit, ving
lwng, c6, bung hodc mép da c6 thé phan rng khac nhau, dan dén con chin 16ng hodc phai kéo dai thoi
gian xtr ly. Cac nghién ctru co ché cho thdy permeation 1a mot nit thit ky thuat clia enzymatic dehairing
[5]

Gi&i han thi hai la nguy co lam giam tinh chat da néu proteolysis virot muc tiéu. Collagen la vat liéu

chinh tao d6 bén ctia da; du protease kiém thwong dwoc chon dé xtr Iy protein khong collagen, diéu

kién van hanh khéng phit hop van cé thé lam ting rii ro dnh huéng dén ciu tric mong mudn 71,

Gi&i han thir ba 1a khéng phai moi protease déu giéng nhau. Protease serine, keratinase, protease tir
Bacillus, tir vi khudn wa kiém hodc tir nim cé pho co chit va hanh vi thAm khac nhau. Céc tién bo vé ky
thuat enzyme dang ¢ gang giai quyét nhirng diém nghén cong nghiép nhw d6 6n dinh, tinh chon loc va

twong thich quy trinh 8],

enzymes.bio - Enzymes.bio Research Team Page 10 of 14



Vai tro cua keratinase so v@i alkaline endo-protease thong thuwong

Trong tiy 16ng, cAn phan biét protease kiém ndi chung v&i keratinase. Keratinase c6 kha nang tic dong
1én Kkeratin, loai protein giau lién két bén trong 16ng, wool, feather va cac phu phadm twong tw. Vi thé,
keratinase thwdorng dwoc nghién clru song song vé&i protease cho dehairing va xi ly chit thai giau

keratin 31,

Figure 6. 2, &2, SH, 2 E TN, 22X 2ot 22 HHEO| S 2ot THF
=2 O &2 HEO|E7t S8 22 2 7t2 o 5[0 FZO[Lt 7+ M 2|7t

S 4 Uk,

Alkaline endo-protease trong nganh da c6 thé hé tro 1am yé&u viing giit 16ng va phan gidi protein khong
collagen, nhwng khong nhat thiét c6 cing nang lwc phan giai keratin bén nhw mot keratinase chuyén
biét. Trong cac hé enzyme thuec té, viéc phoi hop protease, keratinase, lipase hodc enzyme khac c6 thé

duwoc xem xét theo muc tiéu cong doan va loai nguyén liéu [,

biéu nay dic biét quan trong véi da ctru hodc nguén phu phdm wool, noi vira can tach vat liéu soi, vira
can quan ly m& va nén protein. Nghién cru vé thu hoi wool hydrolysate va fats tir enzymatic dehairing
da ctru cho thiy gia tri cia cach nhin hé thong: enzyme khong chi tic ddng 1én da, ma con dinh hinh

chat lwong dong phu pham 8,

by

Enzymes.bio cung cap san pham nhu thé nao?
Enzymes.bio cung cdp Alkaline Endo-Proteases For Leather Industry cho khich hang can enzyme

rng dung trong xt ly da, v&i hinh thirc ban truc tiép online theo don vi 1 kg. Vai tro ciia Enzymes.bio la

nha cung cip thwong mai va tai liéu san phdm di kém, khong phai nha sdn xuit enzyme hay phong thi
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nghiém tuy bién quy trinh cho tirng nha may.

Khi dit hang, sdn phdm duoc cung cAp kém CoA va SDS dé hd tro ti€p nhan, lwu triv va st dung an toan
trong moi trweorng cong nghiép. Noi dung ki thuit ndy nham gidp ngwdi dung hiéu co ché, pham vi irng
dung va cac yéu t6 cong nghé lién quan, khong thay thé cho quy trinh kiém soat ndi bo cua tirng co s&

thuoc da.
Két luan

Alkaline Endo-Proteases For Leather Industry la nhém enzyme protease kiém c6 gia tri trong soaking,
ho tro enzymatic dehairing, bating, mé& s¢i va xt Iy protein phu phidm trong nganh da. Co ché c6t16i 1a
thiy phan c6 kiém soat cac protein khong mong muén, nh d6 gidm mot phan phu thudc vao xir Iy hoa

hoc manh va hd tro chit lwong da khi diéu kién van hanh phu hop B,

Bang chirng nghién ctru cho thiy protease tir nhiéu ngudn vi sinh, dic biét 1a Bacillus va cac chliing wa
kiém, da dwoc khao sat cho dehairing va xr ly da than thién moi truedng. Cac nghién ciru co ché ciing
1am r6 rang kha ning thAm enzyme, twong tac v&i collagen va ki€ém soat mirc proteolysis 12 yéu td quyét

dinh thanh céng 151,

V&i cach st dung thin trong, alkaline endo-protease khong phai “phép thay thé” toan dién cho moi hda
chat thudc da, ma 1a céng cu sinh hoc hiru ich dé x Iy protein chinh xac hon trong cac diém quy trinh
phu hop. Pay 1a huwdng ti€p can thwe té€ cho cac co sé& leather processing muon cai thién soaking,

dehairing, bating va giam tac dong méi trworng clia giai doan tién thudc 31,

Dat mua Alkaline Endo-Proteases For Leather Industry truwc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. D4t mua truc ti€p trén clra hang
clia ching tdi — thanh toan truc tuyé&n va chiing toi sé xt 1y don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dt liéu An toan.

Mua Alkaline Endo-Proteases For Leather Industry -

Tai liéu tham khao

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

trich dn trong bai lién két dén day.

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


https://enzymes.bio/?p=19680

10.

11.

12.

13.

14.

15.

16.

. Lason-Rydel, M., Sieczyniska, K., Gendaszewska, D., tawinska, K., & Olejnik, T. P. (2024). Use of enzymatic processes in

the tanning of leather materials. Autex Research Journal, 24.

. Kopytina, I., Andreyeva, O., Mokrousova, O., & Okhmat, O. (2022). ENZYMES AND APPROACHES TO THEIR

APPLICATION IN THE LEATHER PRODUCTION. Herald of Khmelnytskyi National University. Technical sciences.

. Kanagaraj, J., Panda, R. C., & Kumar, M. (2020). Trends and advancements in sustainable leather processing: Future

directions and challenges—A review. Journal of environmental chemical engineering, 8, 104379.

. Saravanabhavan, S., Aravindhan, R., Thanikaivelan, P., Rao, J., Nair, B., & Ramasami, T. (2004). A source reduction

approach: Integrated bio-based tanning methods and the role of enzymes in dehairing.and fibre opening. Clean

Technologies and Environmental Policy, 7, 3-14.

. Sivasubramanian, S., Manohar, B. M., & Puvanakrishnan, R. (2008). Mechanism of enzymatic dehairing of skins using a

bacterial alkaline protease.. Chemosphere, 70 6, 1025-34 .

.al., A. E. (2025). A brief overview of the chemistry of leather tanning and current trends: applications of tanned

leathers. Journal of Basics and Applied Sciences Research.

.Zhu, Y., Song, J., Zhang, X., Gao, M., Peng, B., & Zhang, C. (2023). Effect of Electrostatic Interaction between Collagen

and Enzymes on Permeation of Protease into the Pelt during Leather Bating Process. The Journal of the American

Leather Chemists Association.

. Chebon, S., Wanyonyi, W. C., Onyari, J., Maru, S. M., & Mulaa, F. (2023). Enzymatic dehairing of sheep skin: Recovery

and characterization of commercially important wool hydrolysate and fats. European journal of sustainable

development research.

.Zhou, C,, Qin, H., Chen, X., Zhang, Y., Xue, Y., & Ma, Y. (2018). A novel alkaline protease from alkaliphilic Idiomarina sp.

C9-1 with potential application for eco-friendly enzymatic dehairing_in the leather industry. Scientific Reports, 8.

Akhtar, M. A., Butt, M., Afroz, A., Rasul, F., Irfan, M., Sajjad, M., & Zeeshan, N. (2024). Approach towards sustainable

leather: Characterization and effective industrial application of proteases from Bacillus sps. for ecofriendly dehairing of

leather hide.. International Journal of Biological Macromolecules, 131154 .

Briki, S., Hamdi, O., & Landoulsi, A. (2016). Enzymatic dehairing_ of goat skins using alkaline protease from Bacillus sp.

SB12.. Protein Expression and Purification, 121, 9-16 .

Fitriyanto, N., Musthofiyah, M., Muhlisin, M., Pertiwiningrum, A., Kurniawati, N., Prasetyo, R. A., Azkarahman, A. R, ...

et al. (2021). Enzymatic activity of alkaline protease from Bacillus cereus TD5B and its application as sheep skin

dehairing agent. Leather and Footwear Journal.

Biskauskaité, R., & Valeika, V. (2023). Wet Blue Enzymatic Treatment and Its Effect on Leather Properties and Post-

Tanning Processes. Materials, 16.

Cet, F., & nkaya (2006). The Research on the Effects of Degreasing by Using Enzyme in Liming Process.

Akhter, M., Marzan, L. W., Akter, Y., & Shimizu, K. (2020). Microbial Bioremediation of Feather Waste for Keratinase
Production: An Qutstanding Solution for Leather Dehairing.in Tanneries. Microbiology Insights, 13.

Khan, Z., Shafique, M., Tanoeyadi, S., Solangi, B., Khan, S., Jabeen, N., Nawaz, H., ... et al. (2023). Characterization and

Pilot-Scale Application of the ZMS-2 Serine Protease with Novel Properties for the Eco-friendly Leather Processing.
Applied Biochemistry and Biotechnology, 196, 5045 - 5063.

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


https://www.semanticscholar.org/paper/42966e4ec45aac3f564eec0fe543b17b50db5164
https://www.semanticscholar.org/paper/42966e4ec45aac3f564eec0fe543b17b50db5164
https://www.semanticscholar.org/paper/a45e2b41b4e68f8de178373fe30a71594cbf97e8
https://www.semanticscholar.org/paper/a45e2b41b4e68f8de178373fe30a71594cbf97e8
https://www.semanticscholar.org/paper/c6df488bd94afcc01ab47db11d780e502a1d293d
https://www.semanticscholar.org/paper/c6df488bd94afcc01ab47db11d780e502a1d293d
https://www.semanticscholar.org/paper/97489e613a1cb5e590cb129c74c3d25af29b8193
https://www.semanticscholar.org/paper/97489e613a1cb5e590cb129c74c3d25af29b8193
https://www.semanticscholar.org/paper/923ab84be6337bbce3474a1b7ca508ff6b8a4600
https://www.semanticscholar.org/paper/923ab84be6337bbce3474a1b7ca508ff6b8a4600
https://www.semanticscholar.org/paper/39f0be4755be0685e2b0790bd7d069ebf6116c64
https://www.semanticscholar.org/paper/39f0be4755be0685e2b0790bd7d069ebf6116c64
https://www.semanticscholar.org/paper/fdd43cb608b6546cda87393331d9c389a1bbd5d6
https://www.semanticscholar.org/paper/fdd43cb608b6546cda87393331d9c389a1bbd5d6
https://www.semanticscholar.org/paper/89dcbcbc6646c28280baca06ccc3ec831a274932
https://www.semanticscholar.org/paper/89dcbcbc6646c28280baca06ccc3ec831a274932
https://www.semanticscholar.org/paper/ed3872acb8d1cd3fdf8ef72c1016e73bdd19f086
https://www.semanticscholar.org/paper/ed3872acb8d1cd3fdf8ef72c1016e73bdd19f086
https://www.semanticscholar.org/paper/1c607078f9427237efbc7642c8173fbae45b5b17
https://www.semanticscholar.org/paper/1c607078f9427237efbc7642c8173fbae45b5b17
https://www.semanticscholar.org/paper/1c607078f9427237efbc7642c8173fbae45b5b17
https://www.semanticscholar.org/paper/9c77437122b57129b4240191751e83f4b66e58dd
https://www.semanticscholar.org/paper/9c77437122b57129b4240191751e83f4b66e58dd
https://www.semanticscholar.org/paper/20bf49abfc14f893ce38ee1c9cc7db3256dbedd3
https://www.semanticscholar.org/paper/20bf49abfc14f893ce38ee1c9cc7db3256dbedd3
https://www.semanticscholar.org/paper/19b185bebc1aecdef0b597ef1f33c06c4b5e7b26
https://www.semanticscholar.org/paper/19b185bebc1aecdef0b597ef1f33c06c4b5e7b26
https://www.semanticscholar.org/paper/32c2e889b400b411dcb6c5c2482f8250b240f493
https://www.semanticscholar.org/paper/2133f86af27ef443f6322ad429c7d872d31e37f7
https://www.semanticscholar.org/paper/2133f86af27ef443f6322ad429c7d872d31e37f7
https://www.semanticscholar.org/paper/5fb03ee71059174818dce7e1e9ca22918a5ca3d9
https://www.semanticscholar.org/paper/5fb03ee71059174818dce7e1e9ca22918a5ca3d9

17. Arunachalam, B., Dhathathreyan, A., & Palanisamy, T. (2025). Protease encapsulated liposomes for twin benefits: a

green approach to unhairing and soft leather production. Journal of liposome research, 35, 370 - 381.

18. Srivastava, N., & Khare, S. (2025). Advances in Microbial Alkaline Proteases: Addressing Industrial Bottlenecks Through
Genetic and Enzyme Engineering. Applied Biochemistry and Biotechnology, 197, 4861 - 4896.

19. Esmail, S. S., Hassan, A. A, Easa, S., & Ismail, A. (2024). Production and partial purification of an innovative heat

resistant a-keratinase with some remarkable medical and industrial applications. Egyptian Pharmaceutical Journal.

Lién hé Enzymes.bio

C6 cau hdi vé don hang? Pdi ngii clia ching t6i ludn san sang ho tro.

EMAIL wWholesale@enzymes.bio DIEN THOAI (HOA KY) +1 (507) 428-6057 Lién hé véi ching toéi >

[Eh 400+ khach hang B2B © 60+ ddi 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


https://www.semanticscholar.org/paper/ab39434ae84ba396888647896f819c026eaf758c
https://www.semanticscholar.org/paper/ab39434ae84ba396888647896f819c026eaf758c
https://www.semanticscholar.org/paper/01218fae0f1ca12a01a6a7218566cb5755a7a0a8
https://www.semanticscholar.org/paper/01218fae0f1ca12a01a6a7218566cb5755a7a0a8
https://www.semanticscholar.org/paper/4140b5bb90582a61e89b4ea4f0d8760cadb7b919
https://www.semanticscholar.org/paper/4140b5bb90582a61e89b4ea4f0d8760cadb7b919
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/

