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Trypsin Leather Softener: enzyme trypsin lam mém da
thudc trong cong doan bating

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

Trypsin Leather Softener la enzyme xtt 1y da thudc dwa trén trypsin, dwoc dung chu yéu dé
hé tro bating, acid bating, tai diéu hoa wet-blue va 1am mém da. Enzyme hoat dong bang
cach thiy phan c6 kiém soat mot phan protein khong tao soi va protein dé tiép cin trong ciu
truc da, gidp bo soi collagen thong thoang hon, tir d6 cai thién d6 mém, do rd va do min grain

khi quy trinh dwoc kiém soat ding .

Trong thudc da, trypsin khong nén dwoc xem la “chat lam mém cang nhiéu cang tot”; né la cong cu sinh
hoc cin can bang véi pH, trang thai da sau deliming, thoi gian xir Iy, chuyén ddong co hoc va muc tiéu
thanh phadm. Cac nghién cru vé bating cho thdy trypsin c6 thé cdi thién chat lwong da nhung ciing cé

thé gay loose grain hoic tdn thwong bé mit néu hoat tinh kéo dai hodc qua mirc .
Trypsin Leather Softener la gi trong xtr ly da thudc?

Trypsin Leather Softener la ché phdm enzyme dung cho nganh da thudc, trong do6 trypsin déng vai tro
protease chinh dé hé tro xir ly protein trong hide/skin. Theo mé ta san phdm, enzyme nay dwoc dinh
huwdéng cho cac irng dung nhw lam mém da, bating, acid bating va tai xtr ly wet-blue, véi muc tiéu loai bd

mot phan protein khéng mong mudn va giip ciu tric sgi tré nén mém, sach va dong déu hon .

Vé ban chit sinh hoa, trypsin 1a mot serine protease, titc enzyme xuc tac cat lién két peptide trong
protein. Trong nhiéu nghién ciru vé trypsin tir caic ngudn sinh hoc khac nhau, enzyme nay dwoc mé ta
la proteinase c6 tinh dac hiéu co chat ro rét, thwong dwoc quan tdm vi kha nang thdy phan protein c6

kiém soat trong cadc mdi trwedrng cong nghiép hodc sinh hoc 21,

Trong bdi canh da thudc, collagen la ciu tric cdn dwgc bao toan, con cac protein khong collagen,
protein hoa tan, tan dw mé va thanh phan nam gitra cac bd soila cic muc tiéu xir ly quan trong. Khi
dwoc dung ding mirc, trypsin khong “hoa tan da” ma wu tién lam sach va n¢i ldng nhirng vung protein

dé tiép can hon, qua d6 hd tro d6 mém va kha ning xtt Iy tiép theo ctia da [,
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Enzymes.bio cung cip san phdm nay cho khach hang cong nghiép dwdi dang ban truc tuyén theo don
vi 1 kg. Enzymes.bio dong vai tro la nha cung cap, khong phai nha san xuit hay phong thi nghiém; CoA
va SDS dwoc cung cip kém theo khi dat hang dé nguwoi dung c6 tai liéu 16 hang va an toan phu hop véi

quy trinh noi bo .
Vi sao bating cAn enzyme trypsin?

Sau cac buéc soaking, liming va deliming, da chwa thudc van la vat liéu sinh hoc phtrc tap. Liming giup
mé& ciu tric va loai bé thanh phan khong mong mudn, nhwng sau d6 hide van c6 thé giir lai protein
khong tao soi, chit nén giita soi, tan dw hda chit va cac ving ciu tric chwa ddong déu; bating bang

protease dwoc dung dé tinh chinh phan “mém héa sinh hoc” nay truéc cac budc tiép theo M,

Trypsin dic biét phu hop véi bating vi n6 tin cong protein thong qua co ché thuy phan peptide, gitup
gidm protein dw ma khong cin dwa hoan toan vao tic ddng héa hoc manh. Cac nghién ciru vé bating
bang trypsin ghi nhan cong doan nay c6 lién quan dén cai thién d6 mém, dd min bé mat grain va chit

lwong cdm quan ciia da, dong thoi cho thay can kiém soat hoat tinh dé tranh hw hai 31,
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Diém c6t 16i 1a bating khong don thuin 13 1am da “mém hon”, ma 1a lam mém c6 chon loc. Mot qué trinh
bating tot cAn lam ciu tric bé soi bét chat, gidm thanh phan protein giy cirng hoac khéng dong déu,
nhung van giir mang collagen dd nguyén ven dé da dat do bén, dd day va tinh 6n dinh can thiét cho

thudc, nhudém, fatliquoring va hoan thién [,
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Co ché& lam mém: trypsin tac dong vao dau trong ciu truc da?

Da séng va da sau xt Iy v6i khong phai la mot khdi collagen thudn nhit. Collagen tao khung s¢i chinh,
nhwng xung quanh va gitra cac b6 sgi con cé protein phu, tap protein, chat nén va nhirng viing mé bi
bién tinh m6t phan; chinh cac thanh phan nay lam dnh hwéng dén d6 mém, dé6 dan hoéi, dd6 min grain va

kha ning thim hoéa chat cda da [*],

Trypsin xtc tac thiy phan lién két peptide trong cac protein dé ti€p can. Khi mot phan protein khong
tao soi bi cit nhé va dwoc loai khéi cdu tric, khodng tréng giita cac bd soi collagen ting 1én, nwédc va
héa chit xtr Iy sau c6 thé phan bd déu hon, dong thoi da c6 cdm gidc mém va linh hoat hon. Mé ta (rng
dung cta Trypsin Leather Softener ciing nhdn manh tac dung loai protein khong tao s¢iva ho tro 1am

léng b6 soi collagen .

O cdp do cam quan, nguoi thudc da thuwong quan tim dén hand feel, dd ri, dd day, dd nay va dd min
mat cat. Nhitng thudc tinh nay khong chi phu thudc enzyme ma con phu thudc toan bo lich st xtr ly ctia

da: bao quan nguyén liéu, mirc do liming, hiéu qua deliming, trang thai pH, luc co hoc trong drum va hé

thudc hodc tai thudc phia sau 1.

Rui ro xudt hién khi trypsin thiy phan veot qua ving muc tiéu. Néu enzyme tiép tuc hoat dong qua lau
hodc diéu kién lam ting tic dong lén ciu truc collagen/grain, da cé thé biloose grain, giam do chat mat,
yéu bé mat hodc mit dd day. CAc nghién ciru vé rc ché hoat tinh trypsin trong bating da dwoc thwc hién

chinh vi nhu ciu ngin t6n thwong enzyme sau khi mtrc bating mong mudn da dat dwoc 31,
Vai tro clia pH, diém dang dién va trang thai dién tich cta da

Mot yéu to thuwong bi ddnh gia thip trong xtr Iy enzyme da thudc la dién tich cta collagen va protein da.
DPiém dang dién cua skin/leather quyét dinh cach vat liéu mang dién & cac vung pH khac nhau, tir d6

anh huéng dén treong nd, lien két véi hoa chat, hap thu tic nhan xt ly va twong tac véi enzyme 4,

Khi pH ctia hé xt Iy nam xa hodc gan diém dang dién, ciu tric collagen c6 thé thay ddi mirc do trwong,
do md va kha ndng twong tac vi proteinase. Vi vy, bating bang trypsin khéng thé tach khoi diéu kién

pH cua da sau deliming; cing mot lwong enzyme c6 thé cho két qua khac nhau néu da con qua kiém,

chwa dong déu hoic da chuyén sang trang thai acid héa qua sém [*1,
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Trong thuec té, trypsin thwong dwoc xem la protease dung trong ving diéu kién phu hop véi bating sau

deliming, trong khi cic protease acid hodc protease kiém khéc c6 thé c6 clra s6 hoat ddng khac. Vé&i sdn

phadm Trypsin Leather Softener, tai liéu san phdm néu cac rng dung gdm bating, acid bating va wet-blue

reconditioning, vi viy ngwoi dung cong nghiép can tich hop enzyme dwa trén nén quy trinh thwce té chir

khong coi moi giai doan acid déu giéng nhau .

Bang so sanh: trypsin softener so vé&i cac nhdm enzyme da thudc khac

Trong nganh da, nhiéu nhém enzyme dwgc dung cho cac muc tiéu khac nhau. Viéc phan biét ding co

chat va cong doan gitp tranh ky vong sai, vi du dung protease lam mém thay cho lipase tiy m& hoic

dung trypsin dé xt Iy nhiém vu ma keratinase mé&ila enzyme phit hop hon 1,
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Bang nay cho thay “enzyme x® ly da thuéc” khong phai mot nhém dong nhat. Trypsin Leather Softener

c6 trong tAm & xi ly protein dé lam mém va tinh chinh cu truc, trong khi keratinase, lipase hoac

protease soaking giai quyét nhirng muc tiéu cong nghé khéc trong chudi thuoc da 1.

Loi ich ky thuat ctia Trypsin Leather Softener

Cai thién dd® mém va do ra cta da

Loi ich trwc ti€p nhit clia trypsin trong bating 1 hd tro tao da mém hon nh¢ gidm protein dw va néi

16ng cau tric gitra cac bo sgi. Khi cac thanh phan protein khong tao s¢i dwoc thiy phan & mic vira du,

da c6 xu hwéng linh hoat hon, it cdm giac ctrng, dé dat hand feel phit hop cho da may mic, tui, gidy

mém, ndi that hodc cac dong da can do ru tét.

Tac dung lam mém nay khéc véi viéc “lam mong” da bang thiy phan manh. Mot quy trinh ding nén gitr
do day va do bén nén, dong thoi cai thién sw phan tach s¢i & mirc vi md. Cac nghién cru vé bating cho
thiy trypsin c6 thé cai thién chat lwgng nhwng yéu ciu kiém soat hoat tinh enzyme dé tranh di qua gioi

han mong muén [,
H6 tro grain sach, min va déng déu hon

Bé mat grain chiu anh hwdng lén tir trang thai protein gin bé mat, mic dd trvong no, lwong tap chat

con lai va cach bé soi dwgc mé. Trypsin c6 thé giap loai mot phin protein dw va lam bé mat sach hon,

tlr d6 hd tro grain min, déu va phan (ng tot hon véi cac budc thudc hodc hoan thién phia sau 21,

enzymes.bio - Enzymes.bio Research Team Page 5 of 13



Tuy nhién, chinh viing grain ciing la ving nhay cdm. Néu enzyme tac dong qua manh & bé mat, dic biét
khi da da bi yéu tir trwérc hodc diéu kién drum lam ting ma sat, nguy co loose grain sé ting. Pay la Iy do

cac nghién ctru gan day quan tam dén viéc dirng hoic trc ché kip thoi hoat tinh trypsin trong bating .

g ol of B K| &l Ct.

Cai thién kha nang thadm va déng déu cha xtr ly sau
Khi b6 soi collagen thong thoang hon, cdc buéc sau nhw thudc, tai thudc, nhudém va fatliquoring co6
diéu kién phan bé déu hon. biéu nay khéng c6 nghia trypsin tw dong tao mau déu hodc doé day cao;

ding hon, enzyme tao nén ciu tric thuan loi dé cac héa chat sau dé ti€p can vat liéu dong déu hon 41,

Trang thai dién tich cia da va diém dang dién cling &nh huédng dén hip thu hoa chit sau bating. Néu da
dwoc dwa vao pickling hodc tanning trong trang thai pH va dién tich khong phu hop, loi ich tir bating c6
thé bi gidm hodc chuyén thanh vin dé nhuw hip thu khéng déu, mat cat thiu 6n dinh hodc mau sic kém

dong nhat [*],
H6 tro’ xu hudng xtr ly da sach hon

Nganh da thudc chiu ap lwc 1én vé nuwéc thai, chat ran thai va tai lwong héa chat. Cac nghién ciru vé
kinh t€ tudn hoan trong nganh da cho thiy phu phdm va chit thai da c6 thé dworc tai khai thac thanh

hoéa chat hoic vat liéu hiru ich, phdn 4nh nhu cau gidm lang phi va t6i wu quy trinh tir dau ngudn &1,

Enzyme khong phai gidi phdp duy nhit cho tinh bén virng, nhwng la mot céng cu quan trong vi cé thé
xuc tac chon loc trong diéu kién nhe hon so v&i nhiéu x Iy héa hoc truyén thong. Cac nghién ctiru vé

enzyme trong soaking ciing cho thiy enzyme c6 thé dong vai tro trong hwéng tiép cin “cleaner
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processing” khi dwoc phéi hop ding véi quy trinh hién cé 61,
RaGi ro ki thuat: khi nao trypsin cé thé gy hai?

Rui ro 1&n nhit cia trypsin trong bating la thily phan qué mirc. Da c6 thé tré nén mém nhwng thiéu do
day, mat grain 16ng, cAm gidc “rong”, gidm do chat hodc xuit hién tén thwong bé mit; nhirng hién twong

nay thuwdong khong thé stra hoan toan & cac budc thudc sau [,

Nghién ctru vé (rc ché thuin nghich trypsin bang bot ddu nanh trong bating cho thiy hoat tinh trypsin
can dwoc quan ly theo thoi gian, vi enzyme con hoat dong sau khi da dat mirc bating mong muén c6 thé
ti€p tuc tdn cong protein da. Hréng nghién ctru ndy nhin manh nguyén tic ky thuat: kiém soat diém

dirng ctia bating quan trong khong kém viéc kh&i dong phan &ng enzyme 1.

Mot nghién ctru khac vé ngin ton thuwong enzyme trong bating ciing tip trung vao tc ché kip thoi hoat
tinh trypsin dé cai thién chat lwgng da. Diéu nay cho thiy trong san xuat thwc té, vin dé khong chila

chon enzyme ma con 1a cach tich hop enzyme vao lich trinh drum, diéu kién nwéc, pH, nhiét do, chuyén

dong co hoc va buéc chuyén tiép sau bating 31,
Ung dung chinh trong nha mdy da

Bating sau deliming

U'ng dung truyén thdng va quan trong nhat ctia trypsin 1a bating sau deliming. O’ giai doan nay, da da

trai qua liming dé mé& ciu tric va loai béd mét s6 thanh phin khéng mong mudn, sau dé deliming giip

dwa mdi trwong vé trang thai phtt hop hon cho hoat dong enzyme va cho cac bwéc thudc tiép theo [,
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Trypsin Leather Softener c6 thé dwoc dung dé tinh chinh d6 mém, gidm protein dw va cai thién dé min
grain & giai doan nay. K&t qud mong mudn 1a da c6 d6 mé soi vira di, khong qua chit, khong qua rong

va gitt dwoc nén collagen du bén cho pickling, tanning va post-tanning .

Acid bating va tinh chinh truéc hodc sau pickling

N

Acid bating la tng dung can hiéu than trong, vi “acid” khéng phai mot diéu kién duy nhat. Trong mot s
quy trinh, enzyme dwgc dung dé tinh chinh ciu tric trong moi tredrng da dwoc acid hda hodc dang

chuyén ti€p, nhwng hiéu qua phu thuéc manh vao ban chit enzyme, nén da va hoa chit c6 trong hé .

V&i trypsin, yéu to pH va trang thai dién tich cia da cdn dwoc xem nhw mot phan cua thiét ké cong
nghé. Khi pH thay déi, dién tich collagen va kha ning twong tac véi enzyme, mudi, acid va tic nhan
thudc ciling thay déi; vi vy cing mét buéc “acid bating” c6 thé cho két qua rat khac nhau gitra cac nha

may 41,
Tai diéu hoa wet-blue

Trong tai diéu hoa wet-blue, nén da da qua thudc chrome hodc x Iy thudc trwéc d6, nén kha ning
enzyme ti€p cin co chat va rui ro thay déi ciu tric sé khac véi hide chwa thudc. Muc tiéu thwong 1a tinh

chinh cdm gic tay, cai thién d6 dong déu hodc hd tro chuin bi cho tai thudc va hoan thién .

O (g dung nay, trypsin can dwoc ding nhw cong cu tinh chinh nhe thay vi xt Iy m& soi manh. Da wet-

blue da c6 ciu tric 6n dinh hon nhwng cling c¢é gi¢i han riéng; xt Iy qua mic c6 thé 1am gidm do6 day,

anh huwdng cam gidc bé mit hodc gy khac biét giita viing bung, vai va lung [*],
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Lién hé v&i xu hwdng giam chat thai va tuan hoan trong nganh da

Nganh da tao ra nhiéu dong phu phdm nhuw fleshings, shavings, trimming va bun thai. Nhiéu nghién ctru

da khao sat cich bién chat thai da thanh ngu6n collagen, hydrolysate hodc héa chat tai sit dung trong
thudc da, cho thdy nganh dang chuyén dan sang tw duy t5i wu tai nguyén va giam thai 1.

Cac cong trinh vé tin dung ch4t thai ran da thudc dé chuin bi héa chit da 1a vi du cho huéng kinh t&
tudn hoan: thay vi xem phé thai 1a gdnh ning, mot s6 thanh phan giau collagen cé thé dwoc chuyén hoa

thanh vat liéu hoic phu gia phuc vu lai quy trinh da [®l.
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Trong boi canh dé, enzyme nhu trypsin khong truc ti€p gidi quyét moi dong thai, nhuwng cé thé gép
phan vao xir Iy sach hon bang cach ting tinh chon loc va gidm phu thudc vao xi Iy h6a hoc manh & mot
s6 diém trong quy trinh. Tuy nhién, cin tranh dién gidi qua mirc: enzyme 1a mot mat xich cong nghé,

khong phai giai phap duy nhat cho toan bd van dé méi trwong clia nganh thudc da [©l,
Twong thich quy trinh: cac yéu td anh hwéng dén hiéu qua

Hiéu qua ctia Trypsin Leather Softener phu thudc trudc hét vao trang thai nguyén liéu. Da bao quan
kém, bi vi sinh phéin huy, liming qua manh hodc deliming khong dong déu sé phan &ng v&i enzyme khac

v&ida c6 cu tric 6n dinh va dwoc chuin bi tét; enzyme khong thé “stra” hoan toan 16i nén da xay ra

trude dé 4,
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Yéu t6 thtr hai la pH va trang thai dién tich cda da. Vi di€ém dang dién chi phéi dién tich net cia collagen,
né anh hwdng dén treong né, hap thu nwéce, twong tac héa chit va kha nang enzyme tiép can ving

protein muc tiéu; diéu nay dic biét quan trong khi tich hop bating v&i pickling hodc thudc chrome 1,

Yéu t6 thir ba la thoi gian va mirc d6 co hoc. Trong drum, chuyén dong gitip enzyme tiép xtic déu hon
v&i da, nhuwng ciing c6 thé 1am tén thwong bé mit néu da da yéu hodc enzyme hoat ddng qua lau. Cac
nghién ctru vé kiém soat hoat tinh trypsin cho thiy viéc dirng ding thoi di€m c6 y nghia truwc ti€p doi

véri chat lwong grain va han ché hw hai Bl

Yéu t6 thir tw 12 hoa chit con lai trong da, bao gdm mudi, chit kiém, acid, chit trg x Iy va thanh phan
tir cong doan truwdc. Nhirng chit nay c6 thé lam thay doi ciu tric da, d6 truwong, dién tich hoic hoat

dong clia enzyme, khién két qua bating léch khéi ky vong néu quy trinh khong 6n dinh 1,
Khi nao nén chon trypsin thay vi cac protease khac?

Trypsin phtt hop khi muc tiéu la bating va lam mém dwa trén thiy phan protein cé kiém soat, dic biét
khi can cai thién d6 mém, d6 min grain va sw thong thoang ctia bé soi. Day la vai tro khac véi
keratinase trong tdy 16ng, lipase trong tdy m& hodc protease soaking trong tai hydrat héa va lam sach

ban diu .

Néu vin dé chinh 1a 16ng, bi€u bi hodc keratin chwa dwoc xr ly t6t, keratinase hodc quy trinh dehairing
m&i 1A trong tAm ki thuét. Cac tdng quan vé keratinase nhdn manh nhém enzyme nay c6 kha ning xtr ly
co chit keratin va cé tiém ning trong cac ®ng dung céng nghiép, bao gdm xir Iy phu phdm giau keratin

va ho tro cong nghé da sach hon 71,
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Figure 6.
S, 12|

Néu vin dé chinh 1a m& tw nhién, dic biét & da ctru, da heo hodc nguyén liéu nhiéu lipid, lipase cé thé
phu hop hon cho degreasing. Trypsin c6 thé ho tre 1am mém protein nhung khong nén dwoc ky vong

thay thé enzyme hodc héa chat chuyén xt ly lipid.
Thong tin cung trng tir Enzymes.bio

Trypsin Leather Softener dwgc Enzymes.bio cung cap trwc tuyén theo don vi 1 kg cho muc dich céng
nghiép. Thong tin sdn phdm nhin manh &ng dung trong xt ly da thudc, dic biét 1a lam mém, bating,

acid bating va tai diéu hoa wet-blue; CoA va SDS dwogc cung cip kém theo khi dit hang .

Vi Enzymes.bio la nha cung cap ch khong phai nha san xuat hodc phong thi nghiém, tai liéu nay nén
duwoc hiéu 1a ndi dung hd tro ky thuat & mirc (rng dung, gitip ngudri dung cong nghiép hiéu co ché va vi
tri cia enzyme trong quy trinh. Viéc tich hop vao san xuit can dwa trén diéu kién thwc t€ cda tirng nha

may, loai da, muc tiéu thanh phdm va hé héa chit dang vin hanh .
Két ludn: gia tri chia Trypsin Leather Softener trong lam mém da thudc

Trypsin Leather Softener la enzyme protease danh cho cic ng dung lam mém da thudc, noi bat &
bating, acid bating va tai diéu hoa wet-blue. Co’ ché chinh la thiy phan cé kiém soat protein khong tao
soi va protein dé ti€p can, gitp bo soi collagen thong thodng hon, tir d6 hd tr' @ mém, do rd, dé min

grain va kha nang xt ly dong déu & cac buéc sau .
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Gia tri clia trypsin nam & tinh chon loc sinh hoc, nhung loi ich chi dat dwoc khi quy trinh dwoc ki€ém
soat. Cac bang chirng vé bating bang trypsin cho thdy enzyme c6 thé cai thién chit lwong da, dong thoi
cling c6 rui ro gy loose grain hodc ton thwong bé mat néu hoat tinh khéng dwoc gidi han ding thoi

diém 1,

Trong mdt quy trinh da thuéc hién dai, trypsin nén dwgc xem la cong cu tinh chinh ciu tric protein ch
khong phai gidi phap thay thé toan bo hoa chit hodc stra moi 16i nguyén liéu. Khi dwoc tich hop hop ly
véi pH, deliming, diéu kién drum va muc tiéu thanh phdm, Trypsin Leather Softener cé thé ho tro tao

da mém hon, déng déu hon va phit hop hon véi dinh hwéng xit 1y da sach, chon loc va hiéu qua ¢,

D3at mua Leather Processing Enzyme: Trypsin Leather Softener truc 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 Leather Processing Enzyme: Trypsin Leather Softener -

Tai liéu tham khao

DPuwoc 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.

1. Wang, H,, Lei, C., Zeng, Y., Song, Y., Zhang, Q., & Shi, B. (2021). Reversible inhibition of trypsin activity with soybean

flour in hide bating process for leather quality improvement. Industrial Crops and Products, 161, 113222.

2. Shi, C., Marshall, S., & Simpson, B. (2007). PURIFICATION AND CHARACTERIZATION OF TRYPSIN FROM THE PYLORIC
CECA OF THE NEW ZEALAND HOKI FISH (MACRURONUS NOVAEZEALANDIAE). Journal of Food Biochemistry, 31, 772-
796.

3. Chen, T., Zeng, Y., & Shi, B. (2023). Preventing Enzymatic Damage to Hides by Timely Inhibition of Trypsin Activity with

Soybean Flour during Bating Process. The Journal of the American Leather Chemists Association.

4. Ya-Wang, & Hu, L. (2022). Essential role of isoelectric point of skin/leather in leather processing. Journal of Leather

Science and Engineering, 4, 1-3.

5. Gahatraj, I., Borah, A., Pandey, P., Bhattacharya, A., Mazumdar, S., Singh, B., & Kumar, S. (2023). Current Progress and

Biotechnological Applications of Microbial Keratinases. Journal of Pure and Applied Microbiology.

6. Ma, J., Hou, X., Gao, D., Bin, L., & Zhang, J. (2014). Greener approach to efficient leather soaking_process: role of

enzymes and their synergistic effect. Journal of Cleaner Production, 78, 226-232.

enzymes.bio - Enzymes.bio Research Team Page 12 of 13


https://enzymes.bio/?p=19623
https://www.semanticscholar.org/paper/b93ad44bd18cf1f9af8289b86a21b7a3de67018d
https://www.semanticscholar.org/paper/b93ad44bd18cf1f9af8289b86a21b7a3de67018d
https://www.semanticscholar.org/paper/591e17f8242290c3b3d41cf8cdecd50c83336dbd
https://www.semanticscholar.org/paper/591e17f8242290c3b3d41cf8cdecd50c83336dbd
https://www.semanticscholar.org/paper/51b2a3fd468bd37dedd94e34be27dad05d689cb8
https://www.semanticscholar.org/paper/51b2a3fd468bd37dedd94e34be27dad05d689cb8
https://www.semanticscholar.org/paper/db29a52a81438090608c8fca04f17242ccf0dd7b
https://www.semanticscholar.org/paper/e85cccdb4b9130162e5a72d57ebd1b0c12d8fe13
https://www.semanticscholar.org/paper/e85cccdb4b9130162e5a72d57ebd1b0c12d8fe13
https://www.semanticscholar.org/paper/d92897e3955cecb0b771cdc9c3c62f8913313184
https://www.semanticscholar.org/paper/d92897e3955cecb0b771cdc9c3c62f8913313184

7. Mazhar, S., Qurashi, A., Latif, T., & Noor, S. (2023). Production and Applications of Keratinases in Industry. Pakistan

Journal of Biochemistry and Biotechnology.

8. Sathish, M., Madhan, B., & Rao, J. R. (2019). Leather solid waste: An eco-benign raw material for leather chemical

preparation - A circular economy example.. Waste Management, 87, 357-367 .

9. Gargano, M., Flério, C., Sannia, G., & Lettera, V. (2023). From leather wastes to leather: enhancement of low quality
leather using_ collagen recovered from leather tanned wastes. Clean Technologies and Environmental Policy, 25, 3065 -
3074.

Lién hé Enzymes.bio

C6 cau hdi vé don hang? Poi 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 toi >

[Eh 400+ khach hangB2B € 60+ d6i tac nghién ciru daihoc @D 54 phuc vy trén toan cau

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

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


https://www.semanticscholar.org/paper/ba9f850855f7b07d5e1320ad49720f35792687de
https://www.semanticscholar.org/paper/0e018750ff479ccc8f338bd070112e4631960fc5
https://www.semanticscholar.org/paper/0e018750ff479ccc8f338bd070112e4631960fc5
https://www.semanticscholar.org/paper/039c57b52315b10023848cc90a0f7f8f55443f1a
https://www.semanticscholar.org/paper/039c57b52315b10023848cc90a0f7f8f55443f1a
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/

