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Keratinase cho thay phan Iéng vii va phu pham giau keratin
trong thirc an chan nuoi

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

Keratinase la nhém enzyme protease c6 kha ning phan giai keratin — protein cau tric
rit bén trong 16ng vi, toc, 16ng, méng va sirng — bang cach lam ting kha ning cat
mach peptide trong nén keratin kho tan. Trong rng dung B2B, keratinase dwoc quan tim
nhat & xtr ly bot 16ng vii, phu phdm gia cAm va dong phu phadm giau keratin dé tao peptide
hodc amino acid dé sir dung hon trong thirc an chin nudi, phan bén hiru co va cac quy trinh
sinh hoc tuan hoan M. Enzymes.bio cung c4p keratinase dang bot cho rng dung xtr 1y keratin
trong dinh dwdng vat nudi; sdn pham dwoc ban trwc tiép online theo don vi 1 kg, kém CoA va
SDS khi dat hang .

Keratinase la gi va vi sao enzyme nay dwoc dung cho keratin?

Keratinase khong phai la mot enzyme don lé duy nhit, ma la tén goi chirc ning cho nhiéu protease cé
kha ning thiy phin co chit keratin khé tan. Keratin la protein ciu truc giau cysteine, c6 mang lién két
disulfide, lién két hydro va twong tac ky nwéc lam cho soi keratin bén co hoc, it tan va khoé tiép can voi
nhiéu protease théng thwong; day la ly do 16ng vi, téc, 16ng ddng vat hodc mong thwong phan huy

cham trong diéu kién tw nhién 21,

Trong phén loai sinh h6a, nhiéu keratinase thudc cac nhém protease nhuw serine protease,
metalloprotease hodc cac hé enzyme c6 tinh keratinolytic khdc nhau tily ngu6n vi sinh vat. Cac tong
quan vé keratinase nh4n manh rang hoat tinh “keratinolytic” khong chi 1a kha nang cit protein ndi
chung, ma la kha ndng tac dong l1én keratin da dwoc dong goi chit trong ciu tric khong tan, diéu nay

tao ra gia tri riéng ctia keratinase trong xt 1y phu pham 16ng vii va chat thai keratin [,

Twr g6c nhin cong nghiép, di€ém quan trong la keratinase giip chuyén mét nguyén liéu “giau protein trén
gidy” thanh dang cé kha ning str dung sinh hoc cao hon. Long vii c6 ham lwong protein 1én, nhung néu
keratin van & dang nguyén ven, kha ning tiéu hoa va kha ning hoa tan protein bi han ché; thiy phan
bang enzyme c6 thé 1am ting ty 1é peptide nhoé va amino acid tw do trong dich thily phan hodc nguyén

lieu da xir Iy Bl
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C3u truc keratin: “6 khéa” sinh hoc ma keratinase phai mé

Keratin ton tai duwdi nhiéu dang khac nhau, thwong dwoc mo ta theo cau tric giau a-keratin hoac f3-
keratin tily mo sinh hoc; 16ng vii gia cAm 13 co chat keratin dién hinh dwoc nghién ctru nhiéu vi c6 san
lwong 1&n tir nganh ché bién gia cAm. Cac dac diém nhw do két tinh, ham lwong cysteine, mirc d6 lién
két chéo va sy bao boc cta lipid hodc khodng c6 thé lam thay doi toc do thiy phan clia enzyme trén

tirng loai phu pham 21,

Cau néi disulfide gitra cidc goc cysteine la mot trong nhirng “kh6a” chinh cta keratin. Khi nhirng ciu néi
nay con nguyén, chudi polypeptide bi giit trong cdu tric bén, it treong né va khoé cho enzyme tiép can;
vi vdy, phan giai keratin thworng hiéu qua hon khi qua trinh cat peptide di kém v&i cac co ché lam suy
yé&u hodc tai sap xép lién két disulfide, du co ché cu thé phu thudc chiing vi sinh, hé enzyme va diéu

kién xtr ly 1,
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biéu nay gidi thich vi sao keratinase thwong dwoc mo ta khac véi protease tiéu hda phd thong. Mot
protease thong thwdong cé thé thly phan casein, gelatin hodc protein dé tan, nhung khong nhat thiét
pha v dwoc 16ng vii hodc téc & mirc dang ké; keratinase c6 lgi thé khi co chat la mang protein khong

tan, xép chit va can ca kha ning tiép can bé mit 1an cit mach protein bén [,

enzymes.bio - Enzymes.bio Research Team Page 2 of 14



Co ché hoat ddng cua keratinase trong thiy phan long vii

O’ mtc phan ti, keratinase thiy phan lién két peptide trong chudi keratin, tao ra doan peptide ngin
hon. Khi qua trinh ti€p dién, mot phan peptide c6 thé tiép tuc bi phan cit thanh oligopeptide, dipeptide
va amino acid; mirc d6 thiy phan cudi cung phu thudc vao loai enzyme, thoi gian ti€p xtc, trang thai co

chat va diéu kién clia moi trwedng phan tng 31,

Quaé trinh thdy phén 16ng vii thwong cé thé hinh dung theo ba pha. Trwéc hét, nwéc, nhiét dd phu hop
va mdi treorng phan &ng lam co chat treong né hodc mém hon; tiép theo, keratinase tdn cong cac vung
peptide c6 thé ti€p can; cudi cling, cdu truc keratin bi pha v&r dan, 1am tang d6 hoa tan protein va giai

phéng cac phan doan peptide c6 gia tri hon cho thitc dn, phan bén hodc quy trinh 1én men 1,

Trong hé vi sinh tw nhién, phén giai keratin hi€ém khi chi do mét hoat tinh don ddc. Nhiéu nghién ciru
mo ta sw phoi hop gitra protease ngoai bao, cac co ché khir disulfide, chit chuyén héa chira lwru huynh

va thay déi pH cuc bd; do d6, ché phdm keratinase thwong mai hodc enzyme tho tir 1én men cé thé thé

hién hiéu qua khac nhau tity vao phé enzyme va thanh phan nén di kem [,

Mot diém thuc té 12 keratinase khong “lam bién mat” keratin theo nghia héa hoc don gian, ma chuyén
né tlr dang protein bén, khong tan sang hon hop c6 khdi lwong phan tir nhé hon. Vi nguyén liéu thire
dn, diéu ngwoi dung quan tim thwdong la kha nang tiéu hoa protein, dd hoa tan nito, mui, tinh dong
nhat va m&c phu hop véi cong thirc; nhivng chi tiéu nay chiu dnh hwéng béi toan bd quy trinh, khéng

chi b&i tén enzyme [©1,
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Nguén vi sinh vat clia keratinase va y nghia d6i véi (rng dung

Keratinase da dwoc ghi nhan & nhiéu nhém vi sinh vat, dic biét 1a Bacillus, xa khuin va nidm. Cac ching
Bacillus dwoc nghién ctru nhiéu vi téc do sinh trwd'ng nhanh, kha nang tiét protease ngoai bao va tiém
nang dung phu phidm 16ng vii lam co chat trong 1én men; cic nghién ctru vé Bacillus subtilis va cac
chung lién quan cho thay 16ng vii c6 thé vira 1a nguén carbon/nito vira la chit cdm &ng san xuat

enzyme [©],

Mot so keratinase tir Bacillus pumilus, Bacillus cereus hodc cac chung Bacillus khac dwoc mo ta la c6 tinh
kiém va chiu nhiét twong ddi tét trong diéu kién nghién ctru. Tuy nhién, khdng nén suy rong rang moi
keratinase déu c6 cung ho so 6n dinh, vi tinh chat enzyme phu thudc trinh tw protein, ion kim loai, cdu

tric bac ba, thanh phin ché phdm va diéu kién bao quan 7.

Xa khuén ciing 1a ngu6n keratinase dadng chu y. Cac nghién cru sang loc actinobacteria, bao gom chiing
tr moi treong bién hodc moi truedrng gidu chat hiru co, cho thdy nhém nay cé thé sinh enzyme phan giai
keratin va cic protease ngoai bao khac, mé& rong lwa chon sinh hoc cho xtr ly chat thai keratin va phu

pham ndng nghiép 1,

N4am soi nhw Aspergillus, Penicillium va cic nAm cé nguon goc bién cling dwgc quan tAm vi kha nang
tiét enzyme ngoai bao manh. Mot s6 nghién ctru vé nam cong nghiép cho thiy chiing c6 tiém nang san
xult enzyme ban dia hodc enzyme di hop, trong khi cac nghién ciru méi hon vé keratinase nim nhan

manh sw da dang vé co chat va kha ndng thay déi dic tinh enzyme theo diéu kién pH hodc qué trinh tw

phan 1,

Bang so sanh: keratinase, protease thong thuong va xtr ly nhiét—héa hoc

, . Diém manh trong phu pham o
Cach xur ly Co’ ché chinh kerati Gidi han can hiéu dung
eratin

‘¢ lion K g Phu hop véi long vi, téc, long, Hie  ohu thus hat o
Cat lién két peptide tron , . . . , iéu qua phu thuoc co chat, pH,
pep . & mong va co chat keratin kho tan; . a ) pA . o ‘p

keratin; trong nhiéu hé cé L. . . . . nhiét d6, d6 am, thoi gian va

Keratinase . , c6 thé tao peptide va amino acid . . A L
su ho tro cla co ché lam - thanh phan nén; khéng phai moi

trong diéu kién sinh hoc nhe hon

suy yéu lién két disulfide " ché phim déu giéng nhau B!

. C6 thé khong da dé pha va
Protease s . ke H{ru ich cho nhiéu nguyén liéu
R Thuy phan protein deé tiép . ) ) .
thong . . o protein mém, gelatin, casein hoac R R N “
can hoac protein hoa tan ’ khong tan va mang disulfide bén
thuwong protein da bién tinh 2]

keratin nguyén ven do c3u truc
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Cach xtr ly

X ly nhiét—
hda hoc

Quy trinh két
hop

Co ché chinh

Bién tinh protein, pha cau
trdc bang nhiét, ap suat
hodc hda chat

Tign xir Iy vat Iy/héa Iy vira
phai, sau d6 thdy phan
enzyme

Piém manh trong phu pham
keratin

C6 thé Iam mém co chat va tang
kha nang ti€p can cha enzyme
néu dugc thiét ké phu hop

Tan dung loi thé cta ca pha cau
tric ban dau va cat peptide chon
loc hon

Ung dung chinh: thirc an chin nudi va bot I6ng vii

Gi&i han can hiéu diung

Diéu kién manh c6 thé lam gidm
chat luvgng dinh duéng, tao mui,
tiéu hao nang lwvong hoac gay

khé kiém soat san phim cudi 4]

Can t8i wu theo nguyén liéu thyc
t&; thay d6i mot bién cé thé anh

huwdng toan bo hiéu suat [10]

Trong thitc an chidn nudi, 16ng vii va bot1ong vii hdp dan vi chira nhiéu protein, nhung han ché 16n 1a

keratin tw nhién kho tiéu héa. Keratinase dwoc dung véi muc tiéu thily phdn mét phén ciu tric keratin,

lam ting kha ndng ti€p cin clia enzyme tiéu hda trong dwong rudt hodc cai thién dac tinh cia nguyén

liéu trudre khi phéi tron vao cong thire thire an (6],

Cac nghién ctru 1én men v&i lé6ng vil cho thdy phu phdm nay c6 thé dwoc chuyén do6i thanh dich thay

phéan giau peptide, d6ng thoi gidm tinh bén cta sgilong. Trong boi cdnh nay, keratinase khéng chi la

phu gia “thém vao”, ma la cong cu sinh hoc giip nang cdp mot phu phadm khé skt dung thanh nguén

dam tiém nang hon, dic biét khi chi phi nguyén lidu protein truyén théng bién dong B,
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San pham keratinase dang b6t cia Enzymes.bio dwoc mé ta cho ng dung trong dinh dwdng vat nudi
va xtr ly kKeratin trong bt 16ng vii hodc phu phdm gia cAm. Enzymes.bio 1a nha cung cip, khong phai
nha san xuit hay phong thi nghiém; cac tai liéu CoA va SDS di kém khi dat hang hd tro lwu hd so chat

lwong, an toan va truy xut trong moi trueong B2B .

Diéu cdn nhan manh la keratinase khong tw dong dam bdo cai thién hiéu qua chan nubi trong moi cong
thirc. K€t qua thwce té con phu thudc loai vit nudi, tudi, khdu phan nén, mrc x Iy nguyén liéu, sw c6 mat

ctia enzyme khac, d bién tinh protein trwéc d6 va quy dinh st dung tai tirng thi trueong B,
X ly phu pham gia cAm va chat thai keratin trong kinh té& tuan hoan

Long vii, 16ng dong vit, tdc va méng la cidc dong phu pham giau keratin c6 toc do phin huy tw nhién
chdm. Néu khong dwoc quan ly tot, ching cé thé gy mui, chiém dién tich lwu trir va lam ting tai hiru co
trong hé théng xr ly; keratinase vi vy dwoc nghién ciru nhw mét gidi phdp sinh hoc dé gidm ap lwc moi

truedng va tao dong san pham cé gia tri hon 41,

Trong mé hinh kinh t€ tuin hoan, muc tiéu khong chi la “xtr ly chit thai” ma la tai dinh vi phu phim
keratin thanh nguyén liéu. Dich thdy phan keratin c¢6 thé dwoc dinh hwéng cho thirc dn chan nubi,

nguon nito hiru co, phin bén, chat dinh dwdng 1én men hodc nguyén liéu peptide, tuy tiéu chuin chit
lwong va yéu ciu phép Iy cla tirng nganh 31,

Céc tdng quan gan day ciing chi ra rang thwong mai héa quy trinh keratinase con gdp théach thirc: tinh
khong dong nhit cia phu phim, chi phi tién xtt ly, ki€ém soat mui, dd 6n dinh enzyme, quy mé vin hanh
va bién déng trong thanh phin san phdm thiy phan. Vi viy, keratinase nén dwoc xem nhw mét mo-dun

trong quy trinh xtt Iy tdng thé, khong phai gidi phap doc l1ap cho moi dong thai 51,
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Phan bén hiru co’ va néng nghiép: chuyén keratin thanh nguén nito chdm hon

Khi keratin dwgc thiy phan thanh peptide va amino acid, san phdm c6 thé dong vai tro nguon nito hiru
co cho phan bén hoic chit cai tao dit. So v&i keratin nguyén ven, phan doan thiy phan thwdng dé
dwoc vi sinh vat dat ti€p can hon, tir d6 c6 thé hd tro chu trinh khodng héa nito trong hé dat-cay, tuy

dieu kién dit va cong thirc san pham B,

U'ng dung nay dic biét phi hop véi phu phdm tai chd tir gia cim, da 16ng hodc ché bién ndng san, noi
viéc van chuyén chit thai cdng kénh 12 mot chi phi lén. Néu dwoc thiét ké ding, thily phan keratin bang
enzyme c6 thé gép phin gidm khoi lwong phu phdm khé xtr ly va tao nguyén liéu dau vao cho san

pham ndng nghiép cé gia tri hon ],

Tuy nhién, san phdm thdy phin dung trong néng nghiép cin dwoc danh gia theo muc tiéu cu thé nhw
ham lwvgng nito hitu co, d6 mén, mui, tap chat, kim loai nang, vi sinh vat va quy dinh dia phwong.
Keratinase ho tro chuyén déi protein, nhwng khong thay thé cac yéu ciu kiém soét chit lwgng va an

toan ctia san pham phan bén hoan chinh [,
U'ng dung ngoai thirc an: dét may, da thudc, chat tay rira va xi ly dac thu
Trong dét may, keratinase dwoc nghién ctru cho cic cong doan cin bién déi sgi protein, loai bo tap chat

hodc xt Iy bé mat vat liéu c6 ngudn goc keratin. Mot nghién clru vé c6 dinh keratinase trén nén

chitosan ghép B-cyclodextrin cho thiy hwéng ti€p cin ¢ dinh enzyme c6 thé cai thién mot sé dic tinh

van hanh, dong thoi thao luan &ng dung ctia keratinase tw do trong nganh dét [,
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Trong nganh da thudc, enzyme phén hiy 16ng dwgc quan tAim nhw lwa chon giam s dung hoa chat
manh & cong doan tdy 16ng. Nghién ctru bi€u hién di hop gen keratinase trong Bacillus subtilis 3 mo ta
mot enzyme tdy 16ng tiém nang, cho thiy keratinase c6 thé tham gia vao quy trinh lam sach 16ng trén

da khi duoc kiém soat dé han ché pha hiy collagen nén 121,

Figure 5. 75 M| 20| = 2% 7 20| 7| 2tEl S 25t AM = S2t20| SRt

/I 7|2l &4 Hletst= agol Eastot.
Trong chat tdy rira, keratinase c6 thé ho tro loai bé vét ban protein bén, dic biét 1a thanh phén tir da,
toc hodc keratin bi bién tinh. Mot nghién ctru vé keratinase thd két hop vé&i chat tay riva cho thay tiém
nang lam sach vai, nhung rng dung thwc té phu thudéc do twong thich véi chit hoat dong bé mat, chat

oxy héa, pH va nhiét do giat 131,

Mot s6 (rng dung hep hon, nhu ho tror 1am sach t6 yén an dworc, cling da dwoc nghién cru bang dang
enzyme cO dinh hodc két tu enzyme lién két chéo. Vi du nay cho thay keratinase c6 thé dwgc diéu chinh
cho quy trinh tinh sach vit liéu protein dic thu, nhwng khéng nén suy rong két qua dé sang thirc an

chin nudi hodc xt ly 16ng vii néu chwa c6 danh gia riéng 41,
Nhirng yéu td quy trinh anh huwédng manh dén hiéu qua keratinase

Co chatla yéu t6 dau tién. Long vii tho, bot 16ng vii da xtr ly nhiét, téc, 16ng ddng vat hodc hdn hop phu

pham gia cAm c6 d6 bén va thanh phan rit khac nhau; kich thwéc hat, mirc dé6 nghién, d6 4m va ham

lwong dau m& déu anh hwdng dén kha ning enzyme tiép cin bé mit keratin 21,
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Moi trueorng phan (ng cling quyét dinh hiéu qua. Nhiéu keratinase vi sinh vit hoat dong t6t trong ving
trung tinh dén kiém va & diéu kién 4m dén n6ng, nhwng pham vi pht hop cda tirng ché phdm khong
nén gia dinh tir tai liéu chung; enzyme la protein xtc tic nén c6 thé mat hoat tinh khi gap nhiét qua cao,

pH khéng pht hop hoidc héa chat gay bién tinh [,

Thoi gian tiép xtc cin da dé enzyme thiy phan co chat khong tan, nhwng kéo dai qua mic cé thé
khéng con loi ich kinh t& néu co chit dé tiép cin da bi phan gii. Trong quy trinh cong nghiép, quyét
dinh vAn hanh thwong 1a cAn bang giita mrc thily phan mong mudn, chi phi nang lwong, thoi gian bon

phan &ng, mui, dd nhét va yéu cau san pham cudi Bl

Figure 6. 7| 2FE| L} O} K|
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Thanh phan nén cua phu phidm cling quan trong. Mudi, chit hoat dong bé mat, chit bdo quan, kim loai,
chit oxy héa hodc du lwong hda chit tir cong doan trudc cd thé anh hwdng dén enzyme; trong mot sé
trworng hop, ion kim loai hodc chit khir c6 thé hd trg hé keratinolytic, nhung cling c6 thé giy bat lgi tuy

loai enzyme 191,

Xu huéng cdi tién: c6 dinh enzyme, ky thuat protein va hé enzyme phdi hop
M6t hwdng phat trién la c¢6 dinh keratinase 1én vt liéu mang dé ting kha nang tai sit dung hodc cai
thién do 6n dinh vin hanh. Nghién ctru c6 dinh trén chitosan ghép B-cyclodextrin minh hoa cach vat

liéu sinh hoc c6 thé dwoc dung dé thay déi moi trwedrng vi mé quanh enzyme, tir d6 danh hwdng dén do

bén va hiéu qua trong mot s6 trng dung cong nghiép [,
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Mot hwdng khac la tao két tu enzyme lién két chéo hodc ciu tric enzyme cd dinh khdng cin chit mang
1on. Cach tiép cin nay dwoc nghién clru trong lam sach t6 yén an dwoc, cho thiy cic dang c6 dinh c6
thé hiru ich khi cAn tdch enzyme khéi sdn phdm hoZc vin hanh 13p lai, du tinh kha thi kinh té phai duoc

danh gia theo tirng quy trinh 141,

Ky thuit protein va cai bién ching ciing dang dwgc nghién ctru dé ning cao d6 6n dinh, pho co chat
hodc kha nang biéu hién keratinase. Cac tong quan vé chién lwoc cai bién keratinase trong ndng nghiép
va cdng nghiép nhin manh rang dot bién, biu hién di hop, ti wu trinh tw va thiét k€ hé enzyme c6 thé
giip mé& rong rng dung, nhwng khoang cach tir phong thi nghiém dén quy trinh thwong mai van can dir
liéu van hanh thuc t& (5],

Tuy vy, cac xu huwéng nay khong dong nghia rang moi sdn phdm thwong mai déu dung enzyme da bién
déi hodc co dinh. D6i véi ngwdi dung B2B, diéu quan trong la hiéu ban chit tng dung: enzyme can phu

hop véi co chat, diéu kién van hanh va tiéu chuin dau ra; thong tin chit lwong di kém don hang gidp

doi chiéu 16 hang, nhung khong thay thé danh gia quy trinh ndi b 101,
Cach hiéu ding vé keratinase dang bét trong mua ban B2B

Keratinase dang bot thuin tién cho lIwu kho, cdn dinh lwong va phdi tron vao quy trinh x& ly nguyén
liéu. Tuy nhién, dang b6t khéng noi lén toan bd hiéu qua; thanh phan mang, d6 4m, d6 6n dinh, diéu
kién bao quan va kha ndng phin tan trong nwéc déu cé thé anh huwdng dén hiéu suat khi dwa vao bon

thiy phan hodc hé tron nguyeén liéu [,

Figure 7. 7| 2IEILIOLX| o] 88 Eofol= AlR U 21T 22 7j4 23
7|2 DEIIIK|E, 7HE e
22 MHo| mBteCt
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Enzymes.bio cung cip san phdm keratinase truwc tuyén theo don vi 1 kg, phu hop véi nhu cdu dat hang
ro rang, tiéu chudn héa don vi thwong mai va lwu ho so trong méi treong B2B. Enzymes.bio khong
phai nha san xuit hay phong thi nghiém phén tich; CoA va SDS dwoc cung cip keém theo khi dat hang

dé ho tro thong tin chit lwong va an toan cua 16 sdn phdm .

Tai liéu k¥ thuat vé keratinase nén tranh dién gidi sin ph4m nhw thudc, chit diéu tri hodc sdn phim tiéu
dung truc tiép. Trong (rng dung thirc dn, enzyme 1a cong cu xir Iy nguyén liéu hodc ho tro cong thikc,
con viéc cong bo trén nhan, st dung cho loai vt nudi cu thé va tudn tht quy dinh can phu hgp véi thi

truong dich [,
Loi ich va gi@i han can trinh bay can bang

Loi ich ro nhat cha keratinase 1a ning cdp ngu6n protein kho tiéu héa. Khi keratin trong 16ng vii hoac
phu phidm gia cdm dwoc thily phdn mot phan, nguyén liéu c6 thé c¢é dic tinh dinh dwéng va c6ng nghé
tét hon so v&i dang keratin nguyén ven, dic biét trong nhirng hé thng mudn tin dung phu phim giau

protein thay cho viéc thai bo 6],

Loi ich thir hai 1a hd tro gidm 4p lwc moi treorng. Phan gidi keratin bing enzyme c6 thé gitp chuyén phu
phdm bén thanh dong san phdm dé xt Iy hon, gé6p phan gidm tich tu chit thai 16ng vii, 16ng hoic téc
trong cac nganh ché bién; diy 1a Iy do keratinase thudrng dwgc nhac dén trong cac tai liéu vé quan ly

chat thai sinh hoc va kinh t& tun hoan .

Gi&i han chinh l1a tinh phu thudc quy trinh. Hai co s& dung cing mét tén enzyme nhwng v&i co chat
khac nhau, mirc nghién khac nhau, d6 4m khac nhau hodc thoi gian ti€p xdc khac nhau cé thé cho két
qua rit khac; vi vdy, moi nhan dinh vé hiéu qua nén gin v&i co chit, diéu kién van hanh va muc tiéu dau

ra cu thé I,

enzymes.bio - Enzymes.bio Research Team Page 11 of 14



\\ @

\
\

\
|
A\l
-

R LN
/—'//J m
A

“\
\
\
“\
B
o

rk

Figure 8. |2t E[LIOMH| 24 M E2 LY 91 2tAnt KIS &l et 24 0f et

F =0l OF L.

Mot gi¢i han khac 1a yéu ciu kiém soat sdn pham thuy phan. Néu muc tiéu la thirc an chian nubi, cin
quan tAm kha ndng tiéu hoa, cAn bang amino acid, mui, dd 6n dinh va an toan nguyén liéu; néu muc tiéu
la phén boén, cin quan tdm déc tinh n6ng hoc va quy dinh phan bén; néu muc tiéu la dét may hodc da
thudc, can quan tim tac dong 1én vat liéu nén 1,

Két ludn

Keratinase 1a nh6m enzyme protease cé gia tri cao trong xt Iy 16ng vii va phu pham giau keratin vi c6
kha nang tac dong 1én mdt loai protein ciu tric von rit bén, it tan va khoé tiéu hda. Co ché c6t16i la thuy
phan lién két peptide trong keratin, thwdrng dugc hod tro béi cac yéu t6 1am suy yéu cdu tric disulfide va

ting kha ning ti€p can bé mit co chat [,

Trong B2B, rng dung ndi bat nhit clia keratinase 1a thiy phin bot 16ng vii, phu phdm gia cAm va cac
dong chat thai keratin dé tao nguyén liéu dé sir dung hon trong thirc &n chin nudi, phan bén hiru co va
quy trinh sinh hoc tuin hoan. Cac &ng dung trong dét may, da thudc, chat tiy rira va xt ly vat liéu dac

thit cho thay pham vi ky thuat rong, nhwng hiéu qua ludn phu thudc co chat va diéu kién van hanh B,

Enzymes.bio cung cap keratinase dang b6t cho &rng dung xt ly keratin trong méi trweong B2B, ban truc
tiép online theo don vi 1 kg va cung cip CoA cung SDS khi dit hang. Khi trién khai, nén xem keratinase
nhw mot cong cu sinh hoc trong quy trinh tong thé: manh nhat khi dwgc ghép dung véi nguyén liéu,

muc tiéu thiy phan va yéu ciu chit lwong daura.
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D3at mua Keratinase truyc 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 Keratinase -

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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