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Alkaline Protease cho thily phan protein trong detergent, da
thudc va ché bién céng nghiép

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

Alkaline protease la enzyme protease hoat déng trong diéu kién kiém, dung dé cat lién
két peptide trong protein thanh peptide nh6 ho'n va amino acid. Trong c6ng nghiép,
enzyme nay dwoc chon khi muc tiéu 1a phan giai vét ban protein, loai protein khéng mong
mudn khoi vat liéu, hodc chuyén nguyén liéu giau protein thanh dich thiy phan dé xt ly hon.
Enzymes.bio cung cép alkaline protease cho muc dich cé6ng nghiép/ché bién theo don vi 1 kg

dat truc tuyén; CoA va SDS dwoc cung cip kem theo khi dat hang .

Alkaline protease la gi va vi sao duoc dung nhiéu trong cdng nghiép?

Néu ngudi doc tim “alkaline protease 1a gi”, cAu tra 1oi ngan gon la: diy 1a nhdm enzyme thiy phan
protein c6 hiéu qua trong mdi trudrng kiém. “Protease” chi chirc nang cat protein; “alkaline” chi viing
diéu kién vin hanh ma enzyme dwoc thiét ké hodc lwa chon dé hoat dong tot hon so v&i protease acid
hodc protease trung tinh. Nhiéu nghién ctru vé protease kiém tlr Bacillus, Brevibacillus,
Salipaludibacillus, nAm va vi sinh vit chiu mudi cho thdy nhém enzyme nay dwoc quan tAm vi cé thé
lam viéc trong cac quy trinh vén c6 pH kiém nhuw gidt tdy, x{ Iy da va mot s6 cong doan xir Iy phu pham

giau protein [,

Vé mit hda sinh, protein 1a chudi polymer gdm cac amino acid ndi v&i nhau bang lién két peptide.
Alkaline protease xuc tdc phan (rng thily phan cac lién két nay, khién protein 1&n bi cat thanh doan ngan
hon. Khi kich thwéc va ciu tric protein thay doi, cac tinh chat cong nghé ciing thay doi: vét ban protein
bét bam, 16ng hodc md protein dé tich khdi da, protein thuc vat hodc phu phidm thdy san c6 thé chuyén

thanh dich thily phan c6 do hoa tan va kha ning xt ly khac véi nguyén liéu ban dau 21,

Ly do alkaline protease dwoc dung rong rai khdong chi nim & kha ndng “cit protein”, ma con & suw twong
thich v&i cac moi treong cong nghiép c6 pH kiém, chit hoat dong bé mat, mudi hodc nhiét dé cao hon
diéu kién sinh hoc thong thwong. Cac nghién clru gan day tiép tuc sang loc va mo ta cac protease co
tinh bén véi chit tdy, chat oxy hda, dung méi, mudi hodc diéu kién kiém, cho thiy nhu ciu téi wu

enzyme theo tirng ma tran quy trinh van rat lon Bl
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Co ché hoat ddng: “kéo sinh hoc” nhwng cé tinh chon loc co’ chat

Alkaline protease khong pha hily moi thanh phan trong hén hop mot cach khong phan biét. Co chat
chinh cua enzyme la protein hodc peptide; do d6 enzyme cé hiéu qua ré nhat khi vin dé cong nghé lién
quan truc ti€p dén protein nhw mau, trirng, sira, gluten, collagen, keratin, gelatin, protein dau nanh
hodc protein tir phu phdm ca. Vé&i chat béo, tinh bot, cellulose hodc pectin, cAn enzyme khac hodc hé

enzyme phoi hop, vi protease khong phai cong cu chinh dé cit cac polymer khong phai protein [,

Nhiéu alkaline protease cong nghiép thuéc nhom serine protease, trong d6 trung tim hoat dong
thwdorng chira cadc amino acid xuc tac phéi hop dé tin cong lién két peptide. Co ché chung gom budéc
nhan dién viing peptide ph hop, tao phitrc enzyme-co chat, cit lién két peptide bang phan rng thiy
phén, roi gidi phong san pham peptide ngan hon. Nhitng khac biét nhé trong ciu tric ving gin co chit
quyét dinh enzyme thich hop hon véi casein, gelatin, keratin, collagen, protein thwc vat hay hén hop

protein phirc tap 151,

Mot diém ki thuat quan trong 1a phan rng protease c6 thé ti€p dién qua mirc néu thoi gian, pH, nhiét
d6 va ham lwong enzyme khéng dwoc kiém soat theo muc tiéu. Trong thiy phéan protein thwe phim,
mirc cit qua sdu c6 thé 1am thay ddi vi, d0 nhét hodc tinh chire ndng; trong x Iy da hodc len, phan giai
qua manh c6 thé anh hwdng ciu tric soi. Vi vay, alkaline protease nén dwgc xem la cong cu diéu chinh

NN

ciu tric protein, khong don thuin 1a chit “tdy” protein cang manh cang t5t 161,

Figure 1. 2@ Z2|d Z2H|OtK| = 2 TH R Q| FMEIO| = 28-S 7= 850
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So sanh alkaline protease v&i cac nhom protease khac

Sw khac biét gitra protease acid, trung tinh va kiém khong chi 1a pH. Mdi nhém dwoc chon cho cac quy
trinh khac nhau, vi pH anh hwéng dén dién tich protein, d6 m& ciu truc co chit, trang thai ion hda cta
trung tAim hoat dong enzyme va dé 6n dinh cda cac thanh phan di kém trong cong thirc. BAng duwéi day

tom tat cich hiéu thwc té khi lva chon nhém protease & cip &ng dung cong nghiép.

Nhom biéu kién quy trinh thuwong . . . L
. Co chat/&rng dung hay gap biém can lwu y khi dung
protease phu hop
Moi trudng acid, mot sé quy ) . o R
Protease R . oo Protein thuc pham, peptide hda Khoéng toi vu cho detergent
. trinh thy'c pham hodc 1én - ) L .
acid trong diéu kién acid hodc cong doan da thudc kiém
men
Protease Quy trinh gan trung tinh, Thuc phdm, nguyén liéu nhay pH, C6 thé kém tuong thich vdi
trung tinh can x ly protein nhe mét s6 quy trinh sinh hoc coéng thirc kiem manh
Alkali M@éi truding kiém nhw V&t ban protein, Can kiém soat pH, thoi gian
aline ,
; detergent, dehairing, bating, collagen/keratin/gelatin, protein thuc tiép xuc va tuong tac voi
protease

xU ly protein cdng nghiép vat, phu phdm cé surfactant, muéi, chat oxy hda

Cac nghién ctru vé alkaline protease tir nhiéu nguén vi sinh khac nhau cho thiy tinh “kiém” 1a nén tang,
nhuwng khéng du dé€ bao dam hiéu qua trong moi quy trinh. Hai enzyme cung dwoc goi la alkaline
protease van c6 thé khac nhau dang ké vé dd bén nhiét, kha ndng chiu mudi, twong thich detergent,
mirc tw phén gidi va phé co chit. Day la Iy do cac cong bé thwong nhidn manh “dic tinh héa” tirng

enzyme thay vi xem alkaline protease nhw mot chat don nhat [],
Nguén enzyme va dac tinh cdng nghiép dwoc quan tdm

Cac chung Bacillus 1a nguon alkaline protease dwoc nghién ctru rat nhiéu vi c6 kha nang tié€t enzyme
ngoai bao, sinh trwé'ng nhanh va phtu hop véi hwéng san xuit enzyme vi sinh. Cac nghién ctru trén
Bacillus cereus, Bacillus amyloliquefaciens, Bacillus subtilis, Bacillus thuringiensis va cac chung lién quan

cho thdy phé rng dung trai tir detergent, xir Iy da, thily phan protein dén xir Iy phu pham 21,

Ngoai Bacillus, cac nguon chiu mudi hoac wa kiém cling dwoc quan tdm vi nhiéu quy trinh cong nghiép
c6 ap lwc thAm thiu, mudi hodc kiém cao. Vi du, alkaline serine protease tir ching Salipaludibacillus
agaradhaerens chiu muoi/wa kiém dwoc nghién ctru vé tinh tinh sach va dac tinh enzyme; cac nghién
ctru tir moi treorng halophilic cling nhdn manh gia tri ctia enzyme hoat ddng trong diéu kién khic

nghiét hon moi tredng sinh hoc thong thuong P,
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N4m ciing 1a ngu6n protease dang chu y. Nghién ciru vé alkaline protease tir Aspergillus niger mo ta kha
nang chiu dung méi, mudi va kiém, trong khi nghién ctru trén Aspergillus oryzae cho thiy hwéng tang
sdn xuit enzyme bang dot bién ngiu nhién. Diéu nay phan anh birc tranh chung: nganh enzyme khong

chi tim enzyme “c6 hoat tinh”, ma tim t6 hop dic tinh phi hop véi quy trinh cu thé nhw 6n dinh, dé

[10]

phoi tron, it bi &rc ché va c¢é pho co chdt mong mudn

Figure 2. 2Hd,
251A &85t

Ung dung 1: alkaline protease trong detergent va lam sach cong nghiép

Detergent 1a mot trong nhitng irng dung dé hiéu nhit cta alkaline protease. Cac vét bAn nhw mau,
trirng, stra, nwdce sot, dich co thé hodc can thwe phdm chira nhiéu protein cé thé bam chit 1én sgi vai

hodc bé mit. Khi protease cat protein thanh peptide nhé hon, ciu tric vét bAn mat do bén, dé dwoc

chat hoat dong bé mit phan tan va cudn tréi hon 11,

Trong cong thirc detergent, alkaline protease phai chiu méi trweong phirc tap hon dung dich enzyme
don gian. Chit hoat dong bé mat, chit xay dwng kiém, chit oxy hda, chat tao phirc, hwong liéu, nhiét va
thoi gian bdo quan déu cé thé lam thay d6i hiéu qua enzyme. Vi vy, cac nghién ciru vé protease on
dinh v&i surfactant va oxidant c6 y nghia thwc tién: ching cho thdy hwéng lwa chon enzyme khong chi

dwa vao kha ning thiy phan protein, ma con dwa vao dd bén trong cong thirc tay rira thuc t& 1,

Vé co ché lam sach, protease khong thay thé hoan toan cac thanh phin detergent khac. Chit hoat dong
bé mait gidp lam wét, nhii hda va phan tin; chat kiém lam trwong né va thay déi dién tich vét ban;
protease lam suy yéu phian protein. Hiéu qua t6t nhit thwong dén tir sw phoi hop nay, dic biét vai vét

ban hén hop cé ca protein, lipid va carbohydrate 121,
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Ung dung 2: x& ly da thudc, bating va dehairing

Trong nganh da, nguyén liéu ban dau chira collagen can gitr lai nhwng cling c6 16ng, bi€u bi, protein phi
collagen, chit béo va tap chat can loai bd hodc diéu chinh. Alkaline protease dwgc nghién ciru cho cac
bwéc nhw ngdm hoi twoi, bating va dehairing vi ¢ thé phén gidi mét phan protein khéng mong muon
duéi dieu kién kiém, giam phu thudc vao héa chat khic nghiét hon trong mot s6 cong doan 131,
Dehairing bang enzyme doi héi do chon loc cao. Néu enzyme tin cdng qua manh vao collagen nén, chit
lwong da c6 thé bi anh hwdng; néu qua yéu véi keratin hoic protein quanh nang 16ng, hiéu qua tach

16ng khéng du. Vi vy, cdc nghién ciru thudrng quan tim dén protease c6 hoat tinh phtu hop véi protein

lién quan dén 16ng va md ngoai bao, dong thoi han ché tic dong bt loi 1én cdu triic da can bao toan [,

Loi ich méi treorng cia xtr ly enzyme trong da thudc thuwong dwgec mé ta nhw kha nang giam mot phan
héa chit truyén thdng va gidm ganh ndng xir ly nwéc thai gidu chit ran hoic sulfide. Tuy nhién, diéu
nay phu thudc vao thiét k€ quy trinh tng thé: enzyme chi 1a mot mit xich, con két qua cudi cuing chiu
anh hwéng béi nguyén liéu da, cong doan trudre/sau enzyme, tai lwgng hiru co va hé théng x Iy nuwéc

thai clia nha may 1,

Figure 3. 2 Z2|d T 2H = 3
XM BE0E 7| 5d 24 HFEJL|CH

o
2
=

Ung dung 3: len, dét may va x{ ly soi protein
Len 1a vat liéu giau keratin, ¢4 1&p vay bé mat lam soi dé co rut va tao ni khi giat hodc ma sat. Alkaline

protease c6 hoat tinh keratinolytic dwgc nghién ctru dé xt Iy ch6ng co/ni cho s¢ilen theo hwéng

“benign felt-proofing”, tirc 1a diéu chinh bé mit s¢i bang enzyme thay vi chi dwa vao hda chit manh.
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Nghién ctru trén protease kiém chiu nhiét/keratinolytic cho thiy tiém ndng cai thién tinh chit x ly len

néu kiém soat mirc tic dong lén bé mat 141,

So sanh xtt ly len bang protease acid va alkaline protease cho thiy lwa chon enzyme anh huédng dén
cam giac tay, kha nang ch6ng co va mic tic dong 1én soi. Day la vi du dién hinh vé viéc cung la
“protease” nhwng diéu kién pH va co ché tic déng 1én keratin c6 thé tao két qua cong nghé khac nhau.
Véi vat liéu soi protein, mirc thiy phan phai da dé chinh bé mit nhwng khdng lam suy giam co tinh qua

mtrc (6],

Trong dét may rong hon, alkaline protease ciing dwoc nhac dén trong xtt ly protein tw nhién nhw to
tam hoic hd tro loai bé tap protein khéi bé mit vat liéu. O’ cac rng dung nay, loi ich khong chi la phan
giai protein, ma la gidm nhiét, gidm kiém manh hodc giam thoi gian x Iy so véi mot s6 quy trinh truyén

théng, tiy cau triic soi va yéu cau chat lwong cudi 41,
Ung dung 4: thay phan protein thwc pham va phu pham giau protein

Trong ché bién protein, alkaline protease dwgc dung dé chuyén protein lén thanh peptide c6 kich
thwéc nhé hon. Viéc nay c6 thé thay doi do hoa tan, kha nang tao nhii, dd nhét, kha ndng phan tan, tinh
tiéu hda hoac dic tinh cAm quan cta nguyén liéu. Nghién ctru vé chiét tich hd tr¢ enzyme trén protein
nhan co cho thiy x Iy enzyme c6 thé lam thay doi ciu tric va tinh chit chirc ndng cta protein thwe vat
[15]

V&i phu phdm thidy san, thiy phan enzyme la hwéng tao dich peptide tir nguén giau protein thay vi loai
bo nhw chat thai hiru co. Nghién ctru vé peptide ch6ng oxy héa tir ca meé bac sir dung alkaline protease
két hop enzyme khac cho thiy thuy phén cé thé tao phin doan peptide c6 dic tinh sinh hoc dang quan
tAm trong diéu kién nghién ciru. Tuy nhién, khi chuyén sang san xuat thwc pham, can tich biét gitra dir
liéu hoat tinh sinh hoc trong mé hinh nghién cru va tuyén bo chirc nang thwong mai dwgc phép theo

quy dinh tirng thi trworng 161,
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Alkaline protease cling dwoc nghién ciru trong xt Iy protein gy di &ng, chang han bién d6i ciu tric
Ara h 1 cia ddu phong khi xir Iy bang enzyme. Co ché & day la cat hodc lam bién ddi viing epitope
protein, tir d6 c6 thé lam thay d6i kha ndng nhan dién mién dich trong mé hinh nghién ctru. Du vy, (rng
dung lién quan di &rng thwc phdm cin than trong cao vi an toan di tng khdng thé suy dién chi tir viéc

protein da bi thily phan 7],
Ung dung 5: feed processing va nguyén liéu 1én men

Trong thirc an chdn nudi, protein la thanh phan chi phi cao va kha nang tiéu héa khong phai ldc nao
cling t6i wu, nhit 1a v&i nguyén liéu thwe vat chira protein kho ti€p cin hoac da bi bién tinh b&i nhiét.
Protease c6 thé hd tro phan cit protein thanh peptide ngin hon trong qua trinh xi Iy nguyén liéu hoac
1én men, qua d6 thay d6i kha ning hoa tan va mirc sdn cé cia nito peptide. Co ché nay phu hop véi ban
chit thay phan peptide cia alkaline protease, nhwng hiéu qua dinh dudng thwc té phu thudc vao loai

vat nudi, cong thirc thirc dn va diéu kién ché bién 181,

O nguyén liéu nhw ba dau nanh 1én men, bt c4 hodc phu pham giau protein, alkaline protease c6 thé la
mot phan trong hé xtt Iy sinh hoc cung vi sinh vit 1én men va enzyme ndi sinh. Diém can hiéu diang la
enzyme khéng tw dong “tang dinh dwdng” trong moi cong thirc; enzyme chi thay doi ciu tric protein,
con hiéu qua cudi cung phai dwgc danh gia qua tiéu hoa, ting trwdng, chi tiéu chat lwong nguyén liéu

va do 6n dinh trong qua trinh ép vién hoic gia nhiét [21,
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Ung dung 6: chitin, gelatin, polysaccharide va x& ly phu pham c6ng nghiép

Mot s6 dong thai hodc phu phdm céng nghiép chira hdn hop protein v&i polysaccharide, khoang, lipid
hodc pigment. Trong chiét chitin tir vd giap xac, protein bAm v&i chitin va khodng giy kho tach; alkaline
protease 6n dinh véi surfactant/oxidant da duwoc nghién cru nhw tdc nhan hd tro loai protein trong

quy trinh chiét chitin, hwéng dén giam cwdng do héa chat & mot s budc Bl

Trong cong nghiép polysaccharide vi sinh, nghién ctru vé chiét tich va tinh sach welan gum da khao sat

str dung lysozyme va alkaline protease dé hd tro loai thanh phan t€ bao hoic protein tap. Co ché hop ly
12 protease cat protein tap, giip gidm can tré trong qua trinh tinh sach gum; tuy nhién day 1a irng dung

quy trinh cu thé, can hiéu trong boi canh loai gum, cu tric dich 1én men va yéu cau tinh sach cudi 191,
Alkaline protease cling dwoc nhic dén trong thu hoi bac tir phim X-quang cii, noi 1&p gelatin gitr bac c6
thé bi thily phan dé giai phéng vat liéu chira bac. 'ng dung nay minh hoa ré tinh chon loc protein:

enzyme nham vao gelatin chir khdng phai kim loai bac. Tinh phtt hop thwong mai phu thudc vao nguén

phim, quy dinh méi trudng va kinh t& thu hoi vat liéu 1,

Figure 5. ZZ2[d Z2H|OtN| 2| =2 S& ZO0= MA| L EZ 2l MA, 4
= A AR HEE NE, 7tS 7ts, R0l S8S W7 2 M| 7 ZetE Y
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Ct.
Cac yéu tod quy trinh dnh hwéng dén hiéu qua alkaline protease
Yéu t6 dau tién la pH. Vi enzyme dwoc goi la alkaline protease, ving lam viéc muc tiéu la méi treong

kiém; tuy nhién “kiém” khong phai mot diém cd dinh. Mdi enzyme c6 viing pH tdi wu va ving pH 6n

dinh khac nhau, dwoc quyét dinh b&i ciu tric protein enzyme, trang thai ion hdéa ctia trung tim hoat
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déng va d6 bén ciu truc bic ba. Cac nghién ctru vé enzyme wa kiém/chiu mudi cho thiy pH va mudi c6

thé twong tdc manh véi dd dn dinh va hoat tinh enzyme [°1,

Yéu t6 thir hai la nhiét do. Ting nhiét thwong lam phan rng nhanh hon dén mot gi¢i han nhit dinh,

nhung cling c6 thé 1am enzyme mat ciu truc hodc ting tw phin gidi. Cac alkaline protease chiu nhiét

dwoc quan tAm vi phtt hgp hon véi quy trinh gidt néng, xtr Iy da hodc thiy phan nguyén liéu am; tuy

vay, “thermostable” 1a dic tinh cla tirng enzyme cu thé, khong nén suy rong cho moi alkaline protease

[12]

Yéu t6 thir ba la thanh phin ma trin. Surfactant, chat oxy héa, dung moi, mudi, ion kim loai, chit tao

phtrc, polyphenol hoic san phadm thay phéan tich liy déu c6 thé lam thay d6i hoat tinh biéu kién. Nghién

ctru vé alkaline protease chiu dung méi, mudi va kiém tir nAm cho thay kha nang chiu tdc nhan quy

trinh 1a mdt truc danh gia riéng, khac véi hoat tinh thiiy phan protein trong diéu kién don gian 191,

Yéu t6 thi tw 1a tw phan gidi enzyme. Vi protease 1 enzyme cat protein, ban than enzyme ciling la

protein va cé thé bi cit b&i chinh né hoic b&i protease khac trong hén hop. Nghién ciru vé cai thién

kha ning chéng tw phin giai ca alkaline protease tir Bacillus alcalophilus cho thiy day la vin dé ky

thuét thwce sw, dac biét khi cin bdo quan, phoi tron hodc vin hanh trong thoi gian da

Bang tém tat &rng dung va co ché gia tri

Ung dung

Detergent, lam

sach

Da thudc,
dehairing

Len, sQi protein

Thay phan
protein thyc

pham

Chiét chitin/phu

pham

Protein/co chat muc tiéu

Ma4u, trirng, sita, can thuc

pham giau protein

Keratin, protein quanh
nang long, protein phi
collagen

Keratin bé mat len

Protein thwc vat, ca, dau

phong, phu pham

Protein bam trong vo giap

xac hodc dong thai
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Co ché tao gia tri

C4t protein bam dinh
thanh peptide dé rira
troi

HO tro tach l16ng va
ldm sach cAu truc da

Diéu chinh bé mat, hd

tro chéng co/ni

Tao peptide, thay d6i
tinh hoa tan va chirc

nang

Loai protein tap, hd
tro gidm xt& ly hda hoc

manh

i [20].

Bang chirng nghién ctru tiéu biéu

Protease 6n dinh v&i detergent va nghién

ctru anti-biofilm tir Bacillus subtilis bién
[11]

Proteome ngoai bao cla Bacillus pumilus

tao protease cho dehairing [13]

Protease kiém chju nhiét cé hoat tinh

keratinolytic cho wool felt-proofing (14]

Nghién clru trén protein nhan co, peptide

cdvaArah 11

Protease 6n dinh surfactant/oxidant cho

chiét chitin 3!
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Ung dung Protein/co’ chat muc tiéu Co ché tao gia tri Bang chirng nghién ctru tiéu biéu

Tinh sach Protein tap trong dich 1én Cét protein tap dé ho Ung dung trong chiét tach va tinh sach

polymer sinhhoc  men tro tinh sach welan gum 9]

Nhirng gidi han can hiéu ding

Alkaline protease khong phai gidi phdp duy nhat cho moi van dé lam sach hoac ché bién. Néu vit liéu
can xt ly chid yéu 1a ddu md, can lipase hodc hé nhi héa; néu la tinh bot, can amylase; néu la cellulose
hodc hemicellulose, cin cellulase hodc xylanase. Protease phat huy gia tri cao nhat khi phan giy khé xt

1y 1a protein hoic 16p protein lién két véi vat liéu khac 4,

~
r/\\
»

¥ N

A

PISIOIS
ﬂ'f
O’\
",
®
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Khong nén suy dién trwec ti€p tir két qua phong thi nghiém sang hiéu qua san xuit. Mot enzyme c6 thé
thé hién hoat tinh t6t trén co chit chudn nhwng cho két qua khac trong bun thai, da séng, bot giit, phu
phdm ca hodc protein thwe vat c6 chat (rc ché tw nhién. Cic nghién ctru dic tinh héa enzyme rat hiru ich

dé hiéu co ché va tiém nang, nhwng quy trinh céng nghiép ludn 1a hé nhigu bién 71,

Cac &ng dung y sinh hoac dwoc phdm cin dwoc tich khoi enzyme cong nghiép. Mot sé nghién ciru
alkaline protease dé cip hoat tinh sinh hoc, ch6ng oxy hoa, gidam di rng hodc tiém nidng y sinh, nhuwng
cac linh vuc nay c6 yéu cau tinh sach, an toan, doc tinh, lieu dung va quan ly phap ly riéng. Alkaline
protease trong danh muc B2B ctia Enzymes.bio dwoc dinh vi cho muc dich c6ng nghiép va ché bién,

khong phdi sdn phdm tiéu dung truc ti€p hay thudc.
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Vai tro ciia Enzymes.bio ddi véi alkaline protease B2B

Enzymes.bio la nha cung cap truc tuyén, khong phai nha san xuat enzyme va khong phai phong thi
nghiém phan tich. Danh muc alkaline protease dwoc trinh bay cho cac tng dung nhw thiy phan
protein, detergent, xt ly da, dét may, feed processing va cac quy trinh cong nghiép lién quan dén
protein trong mdi trwong kiem. Sdn phdm dwoc ban tryc ti€p online theo don vi 1 kg; CoA va SDS dwoc
cung cip kém theo khi dat hang dé hd trg hé so chat lwgng va an toan str dung ndi bo .

Céch ti€p can phu hop 1a xem alkaline protease nhw mot cdng cu sinh hoc c6 co ché ré rang: cit lién
két peptide trong protein dwdi diéu kién kiém. Khi quy trinh c6 vin dé protein cu thé—vét ban protein,
16ng/keratin, gelatin, protein thwc vat, phu phdm thiy san hodc protein tap trong dong san xuat—
enzyme nay cé thé gitp gidm phu thudc vao xtr ly h6a hoc manh, cai thién kha nang 1am sach hoic tao

san pham thiy phan cé gia tri hon [,

T6ém lai, alkaline protease la mét nhém enzyme cong nghiép quan trong vi két hop ba yéu t6: co ché
thiy phan protein ro rang, kha ning lam viéc trong méi treorng kiém va phé &rng dung rong tir
detergent dén da thudc, dét may, thwe phim, feed va xtr Iy phu phadm. Hiéu qua thuc té phu thudc vao
enzyme cu thé, co chat protein, pH, nhiét do, thoi gian tiép xdc va ma tridn quy trinh; vi vy enzyme nén
dwoc tich hop nhw mét phén cta thiét ké quy trinh, khong phai mot chat thay thé chung cho moi loai

héa chat hodc moi loai enzyme khac 21,

Pat mua Alkaline Protease truwc tuyén

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

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Alkaline Protease >

Tai liéu tham khao

Duwoc 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.
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Lién hé Enzymes.bio

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

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

[Eh 400+ khach hang B2B < 60+ ddi tac nghién ctu dai hoc @D 54 phuc vy trén toan cau

2026 Enzymes.bio - Cung &rng enzyme cdng nghiép & ché bién thuc phdm - Khéng dung cho nguwdi tiéu thy hodc ban [é.
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