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Acid Protease cho la thudc 1a: ho tro phan gidi protein trong
curing va u sau thu hoach

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

Acid protease cho la thudc la 1a enzyme thily phin protein trong méi trworng acid hoac
hoi acid, gitip cat protein dai phan tir thanh peptide ngin va amino acid trong cac
bwéc xir ly sau thu hoach. Trong rng dung thuoc 14, enzyme nay khong “tao hwong” truc
ti€p, ma ho tro ngudn tién chat sinh hda lién quan dén qua trinh curing, G va phat trién dic
tinh cadm quan cta 14. Enzymes.bio cung cap san phdm nay véi vai tro nha cung cap truc

tuyén; sdn phdm dwoc ban theo don vi 1 kg va di kém CoA, SDS khi dat hang .

by

Acid protease dung cho 14 thudc 13 1a gi?

Acid protease la mot nhém protease c6 kha nang xtc tic phan &ng thiy phin lién két peptide trong
protein & diéu kién pH acid hoic hoi acid. Vé co ché, protease nhan dién cac chudi polypeptide, lam yéu
va cit lién két peptide, tir d6 chuyén protein lon thanh peptide nhé hon va amino acid tw do; day la nén
tang khién protease dwgc dung rong rai trong xt Iy nguyén liéu giau protein, 1én men va bién doi cu

tric protein [,

Trong bdi canh 14 thudc 14, “breaking the protein down on tobacco-leaves” nén dwoc hiéu 1a hé tro
phén giai c6 kiém soat mot phin protein cia mé 14, chr khéng phai loai bé hoan toan protein.
Protein van 1a mot phan cta vat chit sinh hoc trong 14, nhwng mic d6 phan giai cia ching trong curing
va 0 c6 thé anh hwéng dén cin bang giira dai phan t, peptide, amino acid, dworng khir va cac chat

chuyén héa lién quan dén hwong 21,

San pham acid protease cho 14 thudc 14 ciia Enzymes.bio dwoc dinh vi nhw mot enzyme hé tro quy
trinh x& ly sau thu hoach, dac biét khi quy trinh c¢6 ving pH phtu hop cho protease acid va 1a con da &m
dé enzyme khuéch tan, ti€p xic v&i protein. Enzymes.bio la nha cung cip, khong phai nha san xuit hay
phong thi nghiém thir nghiém; san phdm dwoc ban truc ti€ép online theo don vi 1 kg, kém CoA va SDS
khi dat hang .
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Vi sao protein trong Ia thudc 13 can dwoc kiém soat?

Protein la thanh phan sinh hoc quan trong trong mo 14, nhwng trong thudc 1a sau thu hoach, ham luwgng
va trang thai clia protein can dwgc quan ly cing véi dworng, polyphenol, alkaloid, acid hiru co, sac t8 va
hé vi sinh bé mat. Khi protein con & dang dai phan tir qua nhiéu, 14 c6 thé kh6 dat trang thai héa hoc
mong mudn trong curing hodc 0, vi mot phan qua trinh phat trién hwong va thay déi cdm quan phu

thudc vao viéc protein dwoc chuyén thanh cac phan ti nhé hon 21,

Dbiém ky thuit c6t16i l1a protein khong chi 1a “chit cin gidm”, ma con 12 nguén tién chat. Khi protease
ndi sinh cua 14, enzyme tir vi sinh vat hoic enzyme b6 sung cit protein, sdn phidm tao ra gom peptide
ngin va amino acid; cac chit nay cé thé di vao cac tuyén chuyén hda va phan rng héa hoc trong qua

trinh xt Iy sau thu hoach, gép phan hinh thanh ciu hinh mui vi phttc tap hon 31,

Trong curing thuéc 14, 1a khong con 1a md song theo nghia sinh truwdéng binh thwdng, nhwng cac phan
rng sinh hda van tiép tuc dién ra trong mot khodng thoi gian nhat dinh. Enzyme ndi sinh, dd 4m, nhiét
dd, pH vi moi trweong va vi sinh vt bé mat cung tac dong dén tdéc dd phan gidi protein; vi viy viéc bo
sung acid protease duwgc xem nhw mot cich ting thém nang lwc thiy phan protein & diéu kién phu hop,
khéng phai thay thé toan bd quan ly curing 21,

Mot hiéu 1Am pho bién 1a chi cAn ting nhiét hodc kéo dai thoi gian xir Iy dé dat phan giai protein mong
mudn. Trén thuce té, nhiét d6 qua cao cé thé 1am gidm hoat tinh enzyme, con thoi gian kéo dai qua mirc
c6 thé dan dén bién ddi khong mong mudn & mau, mui, dd &m hoic vi sinh; do d6 acid protease hitu

ich nhat khi dwoc tich hop nhuw mot bién s6 sinh hoc c6 kiém soét trong quy trinh tdng thé [,
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Co ché acid protease phan gidi protein trén bé mat va trong mé 1a

Acid protease hoat dong bang cach xic tac thiy phan lién két peptide trong chudi protein. Phan trng
can nwéec, vi phan tir nwéc tham gia trie ti€p vao qua trinh cit lién két; do d6 14 qua kho sé han ché
khuéch tdn enzyme, con bé mat di Am sé giip enzyme ti€p xtc tot hon v&i protein hoa tan, protein

mang va protein lién két trong ciu tric mo M,

Trén 14 thuéc 14 sau thu hoach, co chat ctia acid protease khong ton tai nhw protein tinh khiét trong
dung dich, ma ndm trong nén sinh hoc phirc tap gdbm thanh t& bao, mang, khong bao, chit phenolic,
carbohydrate va khodng. Thanh t€ bao thuc vat giau lignocellulose tao ra mét khung vatly c6 thé han

ché& kha ning ti€p cin clia enzyme v&i protein ndm siu trong mo, vi cellulose, hemicellulose va lignin

g6p phin tao d bén cdu tric ctia sinh khai thue vat 41,

Vily do dd, hiéu qua cta acid protease phu thudc manh vao trang thaila: 14 con 4m, m6 da mém sau
lam héo hodc dang & giai doan dau curing thudng tao diéu kién ti€p xtc tot hon so véila da kho sau.
Enzyme khong “xuyén phd” ciu tric lignocellulose theo cich cta cellulase hodc xylanase; né chi yéu
tac dong 1én lién két peptide, nén viéc phin bo déu trén bé mat va duy tri am dé pht hop c6 y nghia

thwe t& 16n (51,

San pham thdy phan protein c6 thé di theo nhiéu hwéng: peptide ngin hon c6 thé ti€p tuc bi cit, amino
acid tw do c6 thé tham gia phan (rng héa nau, chuyén hoa vi sinh hodc twong tic véi dwong va hop chit
carbonyl trong la. Trong cac hé 1én men thwc phidm, protease tir vi sinh vat acid lactic 3 dwoc nghién

ctru vi kha ndng phan gidi protein nén nguyén liéu va lam thay déi thanh phan peptide, cho thiy co ché

thiy phan protein cé gia tri thuwc tién trong nhiéu nén sinh hoc phirc tap B,
Acid protease khac gi so vé&i cac enzyme xtr ly 1a khac?

Trong xt Iy nguyén liéu thwc vat, nhiéu enzyme c6 thé dwoc nhac dén cing nhau: protease, cellulase,
xylanase, pectinase, amylase hodc lipase. Tuy nhién, moi enzyme c6 co chit, muc tiéu va hé qua khac
nhau; acid protease khéng phai enzyme pha xo, khong phai enzyme phan giai tinh bot va cling khong

phai tdc nhan Ién men séng 51,

Tac dong ky thuat trong nén 13

) Lién quan dén I3 thuéc 14
thuc vat

Nhém enzyme Co chéat chinh

. ) ) Cét lién két peptide, tao peptide H trg phan giai protein trong curing/i &
Acid protease Protein, peptide . . ] o ) . o
ngan va amino acid moi trudng acid hoac hoi acid
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Nhom enzyme

Protease trung
tinh/kiém

Xylanase

Cellulase

Pectinase

Co chat chinh

Protein, peptide

Xylan,
hemicellulose

Cellulose

Pectin

Tac dong ky thuat trong nén 13
thwc vat

Thuy phan protein nhung thudng
phu hop vung pH khac

Lam thay d6i cau truc
hemicellulose va thanh té bao

Tac dong lén khung cellulose cua
thanh té bao

Giadm do két dinh pectin, ho tro
mém mé hodc trich ly

Lién quan dén Ia thudc 13

C6 thé khéng t6i wu néu vi moi trudng 14

thién acid

H{tu ich cho muc tiéu lién quan xo,

khéng thay thé protease [°]

C6 thé Iam mém md nhung khéng truc

tiép ct protein 4]

Khong tao peptide/amino acid tlr protein

Bang nay cho thay acid protease c6 vai tro rit cu thé: thay d6i phan protein cta 1. Néu muc tiéu la

cai thién ti€p cdn mo, xr ly xo hodc diéu chinh pectin, cdc enzyme khac c6 thé lién quan; nhung néu

muc tiéu la gidm protein dai phan tir va ting san pham thiy phin protein, protease m&ila nhom

enzyme trung tam [,

Dbiém “acid” trong acid protease cling quan trong. Nhiéu qué trinh sau thu hoach cta nguyén liéu thuc

vat dién ra trong vi mdi tredorng khong kiém, va acid protease thudng dwoc lwa chon khi cin hoat dong

& vung pH thap hon so v&i protease trung tinh hodc kiém. Nghién ctru vé enzyme tiéu héa va protease

trong cac hé sinh hoc cho thiy hoat tinh protease phu thudc dang ké vao pH, vi trang thai ion hoda tai vi

tri hoat dong va co chit quyét dinh kha nang xuc tac [,

Figure 2. AHd
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Bang chirng khoa hoc ho trg trng dung protease cho 13 thudc 13

Chirc ning thiy phan protein clia protease la co’ sé truc tiép

Co s& chdc chin nhit clia tng dung nay 1a dic tinh sinh hda cta protease: enzyme nay thiy phan
protein thanh peptide va amino acid. Cac nghién ctru vé enzyme tiéu héa, protease vi sinh vat va

enzyme cat sau proline déu mo ta protease nhw nhdm enzyme c6 tinh d3c hiéu véi lién két peptide,

khac véi carbohydrase tac dong 1én polysaccharide hoac lipase tac dong 1én lipid 61,

Trong cong nghiép thuc phdm va nguyén liéu sinh hoc, thiy phan protein bang protease dugc dung dé
thay do6i d6 hoa tan, khd nang gitr nwdrc, 40 nhét, ciu tric gel, thanh phan peptide va tinh chit cam

quan cla nguyén liéu. Vi du, protein dau faba thiy phan bang protease khi phdi hop v&i bot gao c6 thé
lam thay déi cac ddc tinh ly hoa ctia nén bot, cho thiy viéc cat protein bang enzyme tao ra hé qua chirc

ning roé rang chir khong chila thay déi héa hoc trén gidy U],

Véi thudc 13, co ché twong tw dwoc 4p dung & cip dd nguyén liéu 1a: enzyme khong nham tao “protein
hydrolysate” dé tich ra nhu trong thwc phdm, ma tao ra thay ddi tai chd trong mé 14. Khi protein dai
phén tir bi gidm va cic phin tir nhé ting 1én, nén héa hoc cia la trong curing/u thay doi, tir dé cé thé
anh hwéng dén qua trinh phat trién mui, d6 ém, do can bang va cdm nhan sau xt Iy 21,

Nghién ctru trén 13 thuéc 14 nhan manh vai trd cia phan gidi protein

Cé4c nghién ctru gan day vé xr Iy sinh hoc trén 14 thudc 14 chi ra rang vi sinh vat c6 kha ning phan giai
protein cé thé anh hwdng dén qua trinh curing va chuyén héa cua la. Du cac nghién ctru nay thwong
dung chiing vi sinh vat chttc ning chir khong phai ché phdm acid protease tinh riéng 18, két qua van
cung c6 logic rang ting cwong phan giai protein 1a mot hwéng can thiép c6 y nghia trong x Iy sau thu

hoach [,

Diém can dién giai can trong 1a vi sinh vt va enzyme thwong mai khong giéng nhau. Vi sinh vat c6 thé
tiét nhiéu enzyme, canh tranh véi hé vi sinh ban dia, tiéu thu co chit va tao chit chuyén héa méi; acid
protease bd sung thi tAp trung vao phan &ng thily phan protein. Vi vy, bang chitrng tir vi sinh vat phan
gidi protein nén dwoc xem 1a bang chirng ho tro vé muc tiéu sinh hoc, khong phai bang chirng dinh

lrong tric ti€p cho moi ché pham acid protease 31,

Tuy nhién, vé mit co ché, hai hwérng nay gap nhau & mot diém: protein trong 14 dwoc chuyén héa thanh
cac phan tir nho hon. Khi thiét ké quy trinh, nha ché bién nén hiéu acid protease la cong cu gitp tang
ap luc thiy phan protein trong khung diéu kién da cd, con két qua cudi cing van phu thudc vao la

nguyén liéu, nhiét do curing, do 4m, pH, thong khi va th&i gian tiép xuc 2,
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Bang chirng tir Ién men nguyén liéu giau protein

Ngoai thudc 14, cac hé 1én men nguyén liéu thuwc vat gidu protein cung cip bang chirng bd sung cho gia
tri ciia protease. Nghién ctru vé vi khuén acid lactic sinh protease trong 1én men kh6 diu ddu nanh cho
thdy protease c6 thé tham gia phan giai protein nén nguyén liéu va tao ra nhirng thay doi c6 loi vé

thanh phan sinh hoc cia san pham 1én men 31,

Twong tu, trong nghién ctru vé nguyén liéu dau va bot ngii cdc, protein sau thily phan bang protease
thé hién tinh chit khac so v&i protein chwa thuy phan, do chiéu dai chudi peptide, kha ning twong tac
nuwée va kha nang twong tac voi tinh bot thay d6i. Pieu nay hiru ich dé€ hi€u 14 thudc 1a: chi cAn cat mot
phan lién két peptide ciing cé thé 1am thay d6i dang ké cach protein twong tac véi cac thanh phan khac

trong md 1a 1,

Du khong nén suy rong truc ti€p tir thwe phdm sang thudc 14, cdc nghién ciru nay xdc nhan mot nguyén
Iy chung: protease la cong cu hiéu qua dé diéu chinh phan protein ctia nén sinh hoc phirc tap. Khi
nguyén ly d6 dwoc dat vao 14 thudc 14, muc tiéu hop ly 1a hd tre phan gidi protein trong giai doan c6 du

4m va pH thich hop, khong phai thay ddi toan b thanh phan héa hoc cia 14 [,
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Cac yéu td quy trinh chi phdi hiéu qua cua acid protease trén la thudc I3

pH vi méi trwd'ng cia la

Acid protease cdn méi trueorng acid hodc hoi acid dé thé hién hoat tinh phtt hgp. Néu pH vi méi trwong
cda la 1éch qua xa khoéi vung hoat dong cia enzyme, ciu hinh vi tri hoat dong va trang thai ion héa cua
co chit c6 thé khong thuan loi, khién t6c d6 thily phan gidm ngay ca khi enzyme van con hién dién trén

bé matla [,

Trong thyc t€, pH vi mdi trwong khong chi 1a pH cia nwéc dung dé phan tan enzyme. Khi dung dich tiép
xuc voi 14, acid hiru co, mudi khodng, chit dém tw nhién, nhwa 14 va cac hop chit phenolic cé thé lam
pH tai bé mit khac v&i pH ban dau. Vi vy, hiéu qua cuia acid protease cin dwoc hiéu nhw két qua cua

twong tac gifta enzyme va nén 14, khong chi 1a thong s6 ctia dung dich xt 1y 2],
D6 am va kha nang tiép xuc
Protease can nuéc dé phan (rng thily phan dién ra va dé enzyme khuéch tan dén co chat. L4 qua kho

lam gidm tinh linh d6ng ctia enzyme va co chit, trong khi 14 4m vira da gitip enzyme lan déu hon trén

bé mit, thdm vao md di mém va tiép can cac protein dé thiy phan [,

Tuy nhién, nhiéu nwéc hon khong phai liic nao ciing tét hon. Am dé qua cao c6 thé lam thay ddi can
bang vi sinh, ting nguy co phat trién mui khong mong mudn hodc 1am chim tién trinh xtt Iy néu thong
khi va nhiét khong phu hop. Vi vdy, acid protease nén dwoc tich hgp vao khoang 4m phu hop véi curing

hodc 1, thay vi dwoc xem nhw Iy do dé 1am wét 14 qua mire 21,
Nhiét do va théi diém bd sung

Enzyme c6 cu triic protein nén nhay véi nhiét. O nhiét do thich hop, chuyén déng phan tir ting va
phan rng thiy phan c6 thé dién ra thuan loi; nhwng khi nhiét qua cao, ciu triic enzyme c6 thé bién

tinh, Jam gidm hodc mat kha ning xuc tac. DAy 1a nguyén tic chung cia enzyme sinh hoc va dic biét

quan trong trong quy trinh curing cé thay ddi nhiét theo giai doan 1.
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Vi viy, acid protease thwong cé y nghia nhit & giai doan 14 con di 4m va nhiét chwa lam bat hoat
enzyme qua nhanh. Néu b6 sung qua mudn khi 14 da kho hodc nhiét da cao, enzyme c6 thé khéng du
thoi gian va diéu kién dé ti€p xuc véi protein. Néu bé sung qua sém nhwng quy trinh sau dé khong

kiém soat 4m, két qua c6 thé kém &n dinh 21,
Cau tric mo 14 va hang rao thanh té bao

Protein trong 1a khong phin bé dong déu nhw co chit hoa tan trong bé phan &ng. Mot phan protein
nam trong té bao, mang, bao quan hoic gan véi cac ciu truc khac, trong khi thanh té bao thuc vat giau

cellulose, hemicellulose va lignin tao nén hang rao vatly doi véi enzyme ngoai sinh 41,

Diéu nay gii thich vi sao acid protease thudng tic dong tot hon 1én phan protein dé ti€p cin, protein
da dwoc gidi phong trong qué trinh lam héo hodc protein & viing mé bi mém sau thu hoach. Néu muc
tiéu la tang kha nang ti€p cin siu vao ciu tric xo, cic enzyme carbohydrase nhw xylanase c6 co ché

khac, nhung chiing khong thay thé chitc ning cit protein ctia protease [°,
U'ng dung cong nghiép phu hop cta acid protease trong xt¥ ly 1a thudc 14

H6 tro curing 1a c6 xu hwéng protein cao

Ung dung rd nhat1a ho tro xit Iy cdc 16 14 ma phan protein dai phan tir dwoc xem 13 can kiém soat tot
hon trong curing. Acid protease c6 thé gitp ting toc hoic ting mirc do thiy phin protein trong khoang

diéu kién phu hop, tir @6 hd tro can bing giita protein, peptide va amino acid trong 14 sau xt ly [21,
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biéu quan trong 1a khéng dién gidi enzyme nhw cong cu “stra 16i” cho nguyén liéu thu hoach sai do
chin, curing qua nhanh, mat 4m khong déu hodc bdo quan kém. Protein chila mot trong nhiéu bién so;
néu nén la cé van dé nghiém trong vé do chin, nim médc, qua nhiét hodc mat dau, acid protease khong

thé tw khoi phuc toan bo chat lwong [*1,

H6 tro hinh thanh tién chat huwong

Acid protease khong phai chit tao mui. Vai tro cia né 1a tao thém peptide ngin va amino acid tir
protein, tirc nhém chit c6 thé tham gia vao cac tuyén phan rng hinh thanh hwong trong giai doan xtr ly

nhiét, curing hodc 0. Vi vay, loi ich ky vong 1a hd tr¢ tién chat hwong, khong phai thém huwong liéu

ngoai lai 121,

Cach hiéu nay dic biét quan trong trong truyén thong ky thuit: enzyme khong dwa vao 14 mét hop chat
mui cu thé, ma thay d6i ngudn nguyén liéu héa hoc sin cé trong la. Két qua cdm quan cudi cung phu

thudc vao dwong khiy, nhiét, thoi gian, d6 4m, oxy, hé vi sinh va trang thai nén 14, nén khong nén gan

moi thay d&i hwong cho riéng acid protease [31,

H6 tro’ quy trinh U hodc Ién men sau curing

Trong cac cong doan 0 hodc 1én men sau curing, nén 14 ti€p tuc cé bién d6i hda hoc va vi sinh & mirc do
khac nhau. Néu diéu kién con phu hop cho hoat tinh enzyme, acid protease c6 thé déng vai tro b6 sung
nham ti€p tuc x& Iy phan protein dé ti€p cin, dic biét trong cac 16 can cai thién d6 dong déu clia qua

trinh phan giai protein [,
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Tuy nhién, néu quy trinh 0 dwa manh vao hé vi sinh tw nhién, cAn nhin nhin acid protease nhw mot yéu
t6 tdc dong vao mang lwdi sinh hda dang ton tai. Sw ting peptide va amino acid cé thé dnh huwdng dén
dinh dwdrng vi sinh va chuyén héa phuy, vi vy enzyme nén dwoc tich hop theo logic quy trinh tong thé

thay vi dung nhw mdt buéc roi rac B

Gidm bién ddng giira cac 16 nguyén liéu

L4 thudc 14 thay d6i theo giéng, ving trong, mua vu, thoi diém thu hoach, vi tri 14 trén ciy, diéu kién 1am
héo, curing va bdo quan. Khi protein va mirc d6 phan giai protein bién dong, acid protease c6 thé la
cong cu hd trgr d€ 1am qua trinh thiy phan protein bét phu thudc hoan toan vao enzyme noi sinh hoic

hé vi sinh tw nhién 2],

Du vay, “dong déu hon” khong c6 nghia la moi 16 sé cho cung két qua. Enzyme chi phan &rng véi co chat
ma né cé thé ti€p can trong diéu kién phu hop; néu hai 16 khac nhau 1on vé ciu tric mo, dé 4m, mirc

duwong, do gia cta 1a hoidc mitc hw hai, phan &ng véi cing mot enzyme van cé thé khac nhau 1,
Loi ich ki thuat ky vong va gidi han can hi€u ding

Loi ich truc ti€p nhat clia acid protease 1a hd tro gidm protein dai phan t& thong qua thiy phan lién két
peptide. Pay la tic ddng co ché ré rang, phu hop véi vai tro chung ctia protease trong nhiéu hé sinh
hoc va cong nghiép; khi protein dwoc cat nhé, nén héa hoc ctia 14 c6 thém peptide va amino acid so véi

trang thai chwa thiy phan [,

Loi ich thir hai 1a hd tro phat trién cac tién chat lién quan dén hwong va cdm quan. Trong curing thudc
14, sw thay d6i cia amino acid, peptide va cac chit chuyén hda nho co lién hé véi qua trinh hinh thanh
ddc tinh mui vi; acid protease c6 thé gép phan bang cach ting dong co chit tir protein sang cac phan tir

nhé hon 21,
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Loi ich th ba la tinh chon loc. So v&i xt Iy héa hoc manh, enzyme thwong hoat dong trong diéu kién
twong ddi nhe va c6 co chit muc tiéu ré hon. Protease khéng pha toan b nén 14 ma wu tién lién két
peptide; diéu nay phu hop khi muc tiéu 1a diéu chinh phan protein ma khong c6 tinh lam bién d6i manh

ciu tric carbohydrate ctia thanh t& bao (61,

Tuy nhién, gi¢i han cling ré rang. Acid protease khong phan giai cellulose, hemicellulose hay lignin;

khong khir nicotine; khong phai chit tao mau; khong kiém soat nim moc thay cho vé sinh va quan ly
am; va khéng bdo ddm cai thién cdm quan néu curing nén tang khong phtu hop. Véi cdc muc tiéu lién
quan dén thanh té bao hoac xo, co ché clia xylanase hodc enzyme carbohydrase khac méi lién quan

truec ti€p hon [°1,

Ngoai ra, bang chirng truc tiép cho tirng ché phdm acid protease thwong mai trén tirng giéng thudc 14,
tirng ki€u curing va tirng diéu kién nha may thwong han ché hon so véi bang chitng co ché chung cla
protease. Vi vay, nén trinh bay san ph4m nhu mdt enzyme hé tre' phan giai protein dva trén co ché

da biét, chir khong nén htra hen két qua cam quan tuyét d6i cho moi nguyén liéu 21,
Cach tich hop acid protease vao tw duy quy trinh ma khong phdng dai tac dung

Mot cach thuc té d€ nhin acid protease l1a dat né giira ba nhom bién sé: co chit, moi trweong va thoi
gian. Co chit la phan protein c6 thé ti€ép cin trong 14; moi treong gobm pH, nwée, nhiét va cac hop chat
di kém; thoi gian 1a khodng enzyme con hoat ddng trwdrc khi bi bt hoat hodc trudc khi 14 khé dén mirc

phan trng cham lai 11,
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Trong van hanh, acid protease thwong phu hop hon khi dwoc phdn b6 déng déu trén 14 & giai doan con
da 4m. Diéu nay giip enzyme c6 diéu kién hoa tan, khuéch tin va ti€p xtc véi protein; néu phan bd
khong déu, ving 14 nhin nhiéu enzyme c6 thé thiy phan manh hon, con viing khéng ti€p xdc sé gan

nhw phu thudc vao enzyme noi sinh va vi sinh tw nhién 21,

Can tranh dién giai enzyme nhu “phu gia cang nhiéu cang t6t”. Thily phan protein qua mirc hodc léch
thori di€m c6 thé 1am thay d6i cAn bang amino acid, dinh dwéng vi sinh va phan (rng héa hoc tiép theo
theo cach khdng mong mudn. Muc tiéu hop 1y 1a tao thém mdt mirc hd tro cho phan gidi protein trong

khung curing/t da dwoc kiém soat, khong phai ddy phan &ng dén cuc dai .

Ciling can phén biét acid protease v&i ché pham vi sinh. Vi sinh vit song c6 thé sinh protease, amylase,
lipase hodc chit chuyén hoa khac tuy diéu kién, trong khi acid protease la enzyme tac dong truc ti€p
vao protein. Sy khac biét nay gitp nha ché bién danh gid ding vai tro: enzyme cho phan 'ng muc tiéu

rd hon, con vi sinh vat tao ra hé tdc dong rong hon nhung khé quy vé mdt co ché duy nhat 121,

Figure 7. 01 7| A =2l &l =9 Bt 7t 282 AACIM Y, &2 X[J, J2[ 1 |
4 0 |-
o

OlEl 5 E=EX XY
Théng tin sdn pham va pham vi cung cdp ciia Enzymes.bio
Enzymes.bio cung cdp Acid Protease For Breaking The Protein Down On Tobacco-Leaves cho khich
hang cin enzyme hd tro phan gidi protein trén 14 thudc 14. Sdn phdm dwoc ban truc ti€p online theo

don vi 1 kg; CoA va SDS dwoc cung cip kém theo khi dat hang, giip ngwdi mua cé tai liéu chit lwong va

an toan phu hep cho lwvu ho so ndibé .
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Enzymes.bio khong dwgc mo td nhw nha san xuit enzyme hay phong thi nghiém phén tich. Vai tro phu
hop 12 nha cung cip san phdm enzyme thwong mai, hé tro khach hang ti€p cin enzyme dung trong xt
Iy nguyén liéu; moi két qua &ng dung cin dwoc hiéu trong bdi cdnh quy trinh thuc té, nén 14 va diéu

kién van hanh cta tirng co sé .

Khi mé ta san phdm trong tai liéu ky thuat, nén dung ngdn ngit chinh x4c: “hé tro thiy phan protein’,
“tao peptide va amino acid”, “phu hop v&i moi treong acid hodc hoi acid”, “cé thé tich hop vao curing

hodc 0 néu diéu kién cho phép”. Khéng nén dung cic tuyén bé nhw “loai bo hoan toan protein”, “tao
» u

hwong chac chan”, “cai thién moi 16 14" hoic “thay thé quan ly curing”, vi nhitng cach néi nay vuot qua

co ché di dwoc chitng minh [,
Két ludn: acid protease la céng cu sinh hoc tp trung vao protein cuta la thuéc la

Acid protease cho 14 thudc 14 12 enzyme c¢6 muc tiéu rd rang: cat protein thanh peptide ngan va amino
acid trong diéu kién acid hoac hoi acid. Co s& khoa hoc cla &rng dung nay dén tir chirc nang thiy phan
protein cta protease, tir kinh nghiém tng dung protease trong cac nén nguyén liéu giau protein, va tir

cac nghién ctru thudc 14 cho thiy phan giai protein la mot phin quan trong cta bién doi sinh hoa trong

curing va xtr Iy sau thu hoach 2,

Gia tri thuc té ciia enzyme nam & kha ning ho tro quy trinh, dic biét khi 14 con di 4m, pH phu hop,
nhiét chwa lam bat hoat enzyme qua nhanh va enzyme dwoc phan b6 déu trén bé mat 1. Acid protease
khong thay thé kiém soat do chin, 1am héo, curing, 0, thong khi, vé sinh va bdo quan; né 1a mét bién sé

sinh hoc gitp diéu chinh phan protein trong hé théng phtrc tap ctia 14 thuéc 1a 41,

Véi cach hiéu dung, Acid Protease For Breaking The Protein Down On Tobacco-Leaves la lwa chon phu
hop cho céc co sé mudn bd sung modt cong cu enzyme nham ho tro phan giai protein trong xi ly 14
thudc 14. Enzymes.bio cung cip sdn phdm theo don vi 1 kg qua kénh online, kém CoA va SDS khi dit

hang, trong pham vi vai tro nha cung cip sdn pham enzyme thwong mai .

Pat mua Acid Protease For Breaking The Protein Down On Tobacco-Leaves truc
tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Pit mua trwc tiép trén ctra hang
clia ching td6i — thanh todn truwc tuyén va ching toi sé x Iy don hang. Mdi don hang déu kém
Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Acid Protease For Breaking The Protein Down On Tobacco-Leaves =
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1. Kim, W, Bae, S., Park, K., Lee, S., Choi, Y., Han, S., & Koh, Y. (2011). Biochemical characterization of digestive enzymes
in the black soldier fly, Hermetia illucens (Diptera: Stratiomyidae). Journal of Asia-pacific Entomology, 14, 11-14.

2. Eull. Frontiersin.

3. Ma, H., Wang, L., Yu, H., Wang, W., Wu, G., Qin, G., Tan, Z., ... et al. (2022). Protease-producing lactic acid bacteria with

antibacterial properties and their potential use in soybean meal fermentation. Chemical and Biological Technologies in

Agriculture, 9.

4. Hemati, A., Nazari, M., Lajayer, B. A., Smith, D. L., & Astatkie, T. (2022). Lignocellulosics in plant cell wall and their

potential biological degradation. Folia Microbiologica (Prague), 67, 671 - 681.

5. Abena, T., & Simachew, A. (2024). A review on xylanase sources, classification, mode of action, fermentation

processes, and applications as a promising biocatalyst. BioTechnologia, 105, 273 - 285.

6. Baharin, A., Ting, T., & Goh, H. (2022). Post-Proline Cleaving Enzymes (PPCEs): Classification, Structure, Molecular

Properties, and Applications. Plants, 11.

7. Park, S., Yang, S. H., & Kim, H. (2024). Effect of Protease-Hydrolyzed Faba Bean Protein and Chickpea Flour on the

Physicochemical Properties of Rice Flour. Food Engineering Progress.

Lién hé Enzymes.bio

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

EMAIL wholesale@enzymes.bio  DIEN THOAI (HOA KkY) +1 (507) 428-6057 Lién hé véi chung t6i -

[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/652678ab55811969a4a7de72467d276adba05ccc
https://www.semanticscholar.org/paper/652678ab55811969a4a7de72467d276adba05ccc
https://www.frontiersin.org/journals/microbiology/articles/10.3389/fmicb.2024.1416734/full
https://www.semanticscholar.org/paper/40075554dac8b0f6501e39100a4e6eb3fb5434fb
https://www.semanticscholar.org/paper/40075554dac8b0f6501e39100a4e6eb3fb5434fb
https://www.semanticscholar.org/paper/427afca6e514a963fc501891cbab96ffabfa7a0c
https://www.semanticscholar.org/paper/427afca6e514a963fc501891cbab96ffabfa7a0c
https://www.semanticscholar.org/paper/1e0b84e1cbf82353a7c39a500c2ff2ef7f7f97bd
https://www.semanticscholar.org/paper/1e0b84e1cbf82353a7c39a500c2ff2ef7f7f97bd
https://www.semanticscholar.org/paper/6ad0b72b44885415b03abef0d6730a3e2f44f066
https://www.semanticscholar.org/paper/6ad0b72b44885415b03abef0d6730a3e2f44f066
https://www.semanticscholar.org/paper/ac80853ac9ac88ec05925e6a05f5f83722962ea3
https://www.semanticscholar.org/paper/ac80853ac9ac88ec05925e6a05f5f83722962ea3
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/

