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Food-Grade Neutral Protease Filtration Aid Enzyme cho ho
tro’ loc thuc pham va chiét xuat thwe vat

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

Food-Grade Neutral Protease Filtration Aid Enzyme la enzyme protease trung tinh dung
dé thiy phan protein trong dich thwc phidm, d6 uong, dich 1én men, dich chiét thwc vat va
nguyén liéu giau protein trudc cac budc loc hodc downstream. Co ché chinh 12 cat lién két
peptide, lam protein 16n hodc protein dang keo chuyén thanh peptide nho hon, nho dé cé thé
giam hién twong bam loc, duc do protein va tic dong khi protein 1a tic nhan gy can tro.
Enzymes.bio cung cip san phidm nay nhw mot nha cung cap enzyme B2B ban trwc tiép online
theo don vi 1 kg; CoA va SDS dwoc cung cap kém theo khi ddt hang, va Enzymes.bio khong
phai nha san xuit hay phong thi nghiém phat trién ching .

Food-Grade Neutral Protease Filtration Aid Enzyme la gi?

Food-Grade Neutral Protease Filtration Aid Enzyme 1a mdt ché phdm protease trung tinh dung trong
moi treorng thwe pham, trong d6 “neutral” chi nhém protease hoat ddng phu hgp quanh vung pH trung
tinh hodc 1an cin trung tinh, khc véi acid protease va alkaline protease von dwoc chon cho diéu kién
acid hodc kiém r6 hon. Trong cong nghiép, protease 1a nhém enzyme xtc tic thuy phin protein va
dwoc dung rong rai trong ché bién thwe phdm, d6 uéng, thiy phan protein, thirc an chian nubi, xt ly

phu pham sinh hoc va nhiéu quy trinh sinh hoc khéac 11,

Trong ngit canh “filtration aid”, enzyme nay khong phai la vat liéu loc nhw diatomaceous earth, cellulose
filter aid hay mang loc. Vai tro cia n6 l1a xir ly sinh héa trwdc loc: enzyme lam bién d6i phan protein
c6 thé gay duc, tao keo, gitr nwéc, két tu v&i polyphenol hodc bam 1én bé mit loc. Khi protein dwoc cat
thanh cac doan nho hon, dich c6 thé tré nén dé xt ly hon trong cac buéc nhuw loc tui, loc tAm, ly tAm, vi

loc, c6 dac hodc phdi tréon sau thiy phan .

biém quan trong la protease trung tinh khéng tw dong gidi quyét moi van dé loc. Néu nguyén nhan
chinh ctia dd nhét 1a pectin, tinh bét, cellulose, hemicellulose hodc chit nhay polysaccharide, cac
enzyme carbohydrate nhw pectinase, amylase, cellulase hodc hemicellulase cé thé 1a cong cu trung tim
hon. Neutral protease phit hop nhit khi phan “nit thit” cia quy trinh lién quan dang ké dén protein

hoa tan, protein khéng tan min, protein keo hoic phirc protein-polyphenol 2],
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Vi sao protein c6 thé lam cham loc?

Trong nhiéu dich thwec phdm va dich chiét, protein khong chi ton tai nhw phan tir hoa tan don 1é. Chung
c6 thé bi bién tinh b&i nhiét, pH, mudi, ethanol, polyphenol hoic lwc cat; sau d6 hinh thanh cum keo, két
tu vi m6 hodc lop bam 1én bé mat vat liéu loc. L&p protein nay thwong gitr nwée tét, nén chat dudi ap

Irc va c6 thé tao “cake layer” khé tham, khién t6c dd loc gidm dan theo thoi gian [,

(' @ udng 1én men, chiét xuit thwc vat, dich nAm men, hydrolysate thuc ph4m hoic nguyén liéu hat
giau dam, protein con cé thé twong tac véi polyphenol va polysaccharide. Nhirng twong tac nay tao hat
keo nhé, khong ling nhanh nhung da dé gy duc hodc nghén trén mang. Protease trung tinh tic dong

trwc ti€p vao phan protein ciia hé keo: khi xwong s6ng peptide bi cat, kich thuéc, dién tich bé mat, kha

niang két dinh va xu huéng két tu ctia protein cé thé thay déi theo hwdng thuan loi hon cho loc 31,

Figure 1. Protease trung tinh c&p thuc pham cai thién qua trinh loc bang cach thiy
phan cac protein gdy duc thanh cac peptide nhé hon, hoa tan duwoc.

Trong chiét xuat thwc vat, vdn dé cang phirc tap vi thanh phan nén c6 thé bao gom protein, pectin,
cellulose, hemicellulose, tinh bodt, gum, polyphenol, saponin, sac t§ va hat min. Vi vy, neutral protease
nén dwoc xem 1a mot cong cu nhdm vao pha protein, khong phai ch4t lam trong phd quat. N6 thwong
hiru ich nhit khi dich chiét c6 nguon géc tir hat, diu, tdo, ndm, 14 non hodc phu phdm c6 ham lwvgng

protein dang ké .
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Co ché hoat dong: cat protein dé gidm can tré downstream

Protease xtc tidc phan (rng thily phan lién két peptide trong protein. V& mit co ché, enzyme gan véi
vung co chit phu hop trén chudi protein, dinh huéng lién két peptide vao trung tAm hoat ddng, sau dé
thiic ddy phan (rng véi nwée d€ tao cac doan peptide ngin hon. Két qua khong chila “protein nhé di”,
ma con 1a thay doi tinh chat cong nghé: d6 hoa tan, dd6 nhét, kha nang tao gel, kha nang két taa, tinh tao

bot, do duc va hanh vi bAm bé mit déu c6 thé thay ddi sau thiy phan 41,

Véi muc tiéu hd tro loc, hiéu qua mong mudn thudng 1a cit nhitng protein dé tao mang hodc dé két tu
thanh peptide cé xu hwéng it tao 1&p bam hon. Khi lép protein trén bé mat loc gidam d6 két dinh hoac
gidm kha ndng nén chat, dong dich c6 thé 6n dinh hon. Trong mét s6 nén d6 uéng va dich qua, nghién
clru vé protease dung cho lam trong nwéc qua cling cho thiy logic cong nghé twong tu: bién doi

protein cé thé hd tro gidm duc va cai thién tinh chat xt Iy cda dich trwéc loc 21,

Neutral protease dwoc wa chudng trong nhiéu nén thwe phdm vi viing hoat dong gin trung tinh thworng
it gdy thay doi cwc doan cho san phdm hon so v&i diéu kién acid manh hodc kiem manh. Piéu nay dac
biét c6 y nghia v&i dich chiét thuce vat, dich nAm men, protein hydrolysate, d6 udng l1én men va nguyén
liéu giau peptide, noi nha san xuit thwdng mudn xt ly protein ma khong lam nén sdn pham bi bién doéi

quéa sau b&i pH xir Iy 151,

Khac biét gitra neutral protease, acid protease, alkaline protease va enzyme ho
tro’ loc khac

Khong nén chon enzyme chi theo tén thwong mai; cin hi€u nhém enzyme d6 tic dong lén co chit nao.
Neutral protease tac dong chi yéu lén protein & ving diéu kién gan trung tinh. Acid protease va
alkaline protease cling cat protein nhwng phu hop v&i moi truong khac. Trong khi do, pectinase,

cellulase, hemicellulase hoac amylase khéng thay thé protease vi chiing xt ly polysaccharide hoac tinh

bot, khong phai xwong song peptide 21,

) L Khi nao phu hgp trong ho . .
Nhém enzyme Co chat chinh tro'| Piémcan lwuy
ro’ loc

i ) i . . Phu hop khi khéng muén
Protein, protein Dich chiét giau protein, dich s e a e
L . , ) xt ly & diéu kién acid/kiém

keo, phtrc cé nam men, thuy phéan . s .
Neutral protease . . o L manh; can tranh thly phan
thanh phan protein, d6 uong hodac dich . o
) R . ] qua murc néu protein déng
protein Ién men cé duc do protein i s
gbép cho cam quan
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Nhom enzyme

Acid protease

Alkaline protease

Pectinase/cellulase/hemicellulase

Amylase/glucoamylase

Co chat chinh

Protein trong moi
trudng acid

Protein trong mai

trwong kiém

Pectin, cellulose,

hemicellulose

Tinh bot, dextrin

Khi nao phu hop trong hd
tro’ loc

Dich cé pH tu nhién thap

hodc quy trinh acid hda

Quy trinh kiém, chat tay
rira, mot s thay phan cong
nghiép

Nwdc qua, puree, dich chiét
thuc vat giau thanh té bao
hodc chat nhay

polysaccharide

Dich ngii c6¢c, mash, nguyén
liéu tinh bot gay nhot

Piém can lvuy

C6 thé phu hop véi mot s
dd uéng acid, nhung

khéng phai lya chon t6i wu
néu nén can gilt gan trung

tinh [

Hoat lwc manh trong moi
truong kiém co thé khéng
phu hop vdi thue pham
nhay cam pH [

Giam nhét va pha v&
thanh té€ bao tét, nhwng
khéng x ly truc tiép

protein 2]

Khong thay thé protease

néu can loc do protein 6]

Béng trén cho thiy “filtration aid enzyme” thwc chit 1a khai niém theo muc tiéu quy trinh, khong phai

mot loai enzyme duy nhit. Néu dd nhét dén tir tinh bot, amylase cé thé quan trong; néu dich duc do

pectin, pectinase c6 thé quan trong; néu l&p bam giau protein, neutral protease la Iwa chon truc tiép

hon. Trong thuc té cong nghiép, nhiéu nén nguyén liéu can chién lwoc phoi hop enzyme, nhwng tirng

enzyme phai duoc dung theo co chdt muc tiéu [,
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Figure 2. M6t quy trinh dién hinh b sung protease trung tinh trwdc budc loc dé
gidm bam ban protein va ting lwvong dich loc trong thu héi dugc.

Co s& khoa hoc cuia protease trung tinh trong thuc pham

Co s& khoa hoc virng nhat cia Food-Grade Neutral Protease Filtration Aid Enzyme la kha nang thuy
phén protein da dwgc #ng dung rong trong cong nghiép thwc phdm va sinh hoc. Cac tdng quan vé
enzyme thwc phdm mo ta protease la mot trong cdc nhém enzyme quan trong trong ché bién, c6 thé cai
thién ciu tric, hwong vi, kha ndng tiéu hoa, hiéu suat xtr ly va gia tri st dung ctia nguyén liéu protein

[11

Ngudn protease trung tinh trong cdng nghiép thwong gin vi vi sinh vat, trong d6 cac ching Bacillus 1a
mot nhom dwoc nghién ciru nhiéu cho san xuit neutral protease. Nghién ctru vé Bacillus
amyloliquefaciens da tip trung vao ting ning lwc tao neutral protease va tdi wu héa diéu kién 1én men,
cho thiy day la nhém enzyme c6 nén tang cong nghé sinh hoc ré rang chi khéng chi la phu gia kinh

nghiém 7],

Ngoai Bacillus, neutral protease va protease hoat dong gin trung tinh cling dwoc nghién cru tir nidm va
cac nguon vi sinh khac. Vi duy, protease tir nAm an Pleurotus sajor-caju dwgc tinh sach va dac trung héa

v&i dinh hwdng tng dung cong nghiép, cho thiy sw da dang nguén enzyme va ho so hoat dong cta

protease c6 thé khac nhau theo ngudn goc (8,

Mot hwdng nghién cliru khac 1a diéu chinh hoac cai thién dic tinh enzyme dé phu hop hon véi diéu kién
quy trinh. Nghién cru vé neutral protease I tir Aspergillus oryzae da tip trung vao cai thién hoat tinh &

pH acid, minh hoa rang cung la “neutral protease”, hd so hoat dong van c6 thé dwgc diéu chinh theo

nhu cau tng dung [°1.
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Bang chirng lién quan dén ho tro loc va lam trong

Bang chirng truc ti€p nhit cho vai tro “filtration aid” cia protease dén tir cac rng dung lam trong va xt
ly dich trudc loc, dac biét & d6 udng va nwéc qua. Mot nghién cliru vé protease cd dinh trén hat nano
Janus SiO, tlr tinh mo td protease mutant nhw tic nhan lam trong méi cho x ly nwéc qua, cho thiy viéc

nhdm vao thanh phan protein cé thé la chién lwoc cong nghé dé cai thién do trong cia dich 31,

Figure 3. Cac chat tro loc protease trung tinh dwoc s& dung trong cac quy trinh lam
trong d6 uéng, san pham I&n men, dich chiét va nguyén liéu thyc pham.

Tuy nhién, cin dién giai bang chirng ding mtrc. Nghién cru st dung hé enzyme c6 dinh hodc vat liéu
nano khong déng nghia v&i viéc moi ché phdm neutral protease thwong mai sé cho cung két qua trong
moi nén thwc phdm. Gia tri clia nghién clru nam & co ché: khi protein gép phan vao do duc hodc tinh
kho loc, tic dong protease c6 thé ho tro 1am trong va downstream. Hiéu qua thwc t&€ phu thudc vao nén
nguyén liéu, mirc protein, polyphenol, polysaccharide, nhiét do xt ly, thoi gian ti€p xtc va buéc bat

hoat sau d6 31,

Trong protein hydrolysate, bang chirng irng dung clia neutral protease rd hon. Nghién ctru vé thiy
phan protein nhéng Antheraea pernyi da str dung két hop neutral protease dé tao peptide cé hoat tinh
chong oxy héa, cho thiy protease trung tinh cé thé tham gia hiéu qua vao viéc chuyén protein nguyén

liéu thanh peptide nhé hon trong nén thwec pham hoic phu pham giau protein 1,

Trong thirc an chdn nudi, neutral protease ciing dwgc nghién ctru cing glucoamylase trong khau phan
giau ngd can ciia bo lai Angus, nhan manh vai tro ctia protease trong xir Iy hodc hé tro tiéu héa protein
trong hé giau tinh bot-protein. Du diy khong phai &ng dung loc, né cing c6 co s& rang neutral

protease c6 thé tic dong chirc niang lén protein trong nén phtrc tap [°l.
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Ung dung trong chiét xuat thuc vat va botanical extraction

Trong botanical extraction, protein c6 thé xuat hién tir 13, hat, ré, nam, tdo hodc phu pham ndéng nghiép.
Khi protein dong chiét v&i polyphenol, pectin hodc chit ran min, dich chiét ¢ thé tao dd duc bén, khé
lang va dé gay nghén loc. Neutral protease c6 thé duwgc dwa vao truéc cong doan loc dé thily phan
phan protein nay, nho d6 hod tro gidm can tré downstream khi protein 1a mot thanh phan chinh cta lop
bam hodc hé keo .

Vi dy, dich chiét tir nguyén liéu hat hodc dau thwdng c6 protein hoa tan va protein phin tan min cao
hon nhiéu so v&i mot s6 nguyén liéu qua giau pectin. Trong trweong hop do6, néu chi dung enzyme pha
pectin ma khong xtt ly protein, dich van c6 thé kho loc. Ngwoc lai, véi dich qué hodc dwoc liéu giau
gum/pectin nhwng it protein, neutral protease cé thé chi d6ng vai tro phu. Vi vay, cach hiéu dung la:
neutral protease giip x ly thanh phan protein ctia van dé loc, khong xt ly toan b nguyén nhén vat

Iy ctia do duc 2,

Mot loi ich thwe té trong chiét xuit thwe vat 1a enzyme hoat dong trwdc cdc bude co hoc, nén cé thé
giam ganh ning cho thiét bi loc thay vi budc hé loc phai giit toan bd protein keo. Khi protein dwoc cat
nho, cake layer c6 thé it dai va it nén chit hon; diéu nay c6 thé ho tre vin hanh 6n dinh hon trong cac

quy trinh c6 d6 bién thién nguyén liéu theo mua vu .

Figure 4. So v&i chi loc don thuan, qua trinh thly phan protein bang enzyme c6 thé

giam tac nghén, gidm tang ap suat va gidm lwong chat tro loc thai bo.
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Ung dung trong d6 udng Ién men, bia, rwou va chwng cat

Trong d6 u6ng l1én men, protein vira c6 lgi vira c6 hai. Mot s6 protein va peptide cung cip dinh duwdng
cho vi sinh vit hodc déng gép cho cdm quan, nhwng protein khong én dinh c6 thé tham gia tao haze,

can hodc lép bam khi loc lanh. Protease trung tinh cé thé dwoc dung dé diéu chinh phan protein dé gay

duc, mién 1a quy trinh kiém soat dé khong pha hiy qua mitc nhitng thanh phan protein mong mudén [,

Trong bia va d6 uéng ngii cdc, cAn bang nay dic biét quan trong. Protein c6 thé lién quan dén do bén
bot, d6 than vi va cdAm nhan miéng, nhung ciing c6 thé lién quan dén chill haze. Vi viy, neutral protease
khong nén dwoc xem nhw chit “lam trong cang manh cang t6t”; muc tiéu hop ly 1a xtr Iy mot phan

protein gdy bt 6n hodc giy can loc ma van gitr chit lwong cdm quan mong mudn .

Trong chwng cit, dich mash hodc dich 1én men cé thé chira protein tir ngii c6¢, nAm men va nguyén liéu
phu. Néu protein gép phan vao bot, cin, déng bam hodc lam ning tai downstream, protease trung tinh
c6 thé hé tro thily phan trwéc cac buéc tich co hoc. TAc dung nay can dwoc tich hop véi quan 1y tinh

bot bang amylase/glucoamylase, vi nén ngii cdc thuong cé ca protein va carbohydrate gay nhot (6],
Ung dung trong protein hydrolysate, yeast extract va seasoning base

Neutral protease rat phu hop véi cac quy trinh protein hydrolysate vi muc tiéu & day khong chi la loc
ma con 13 tao peptide. Khi protein thwc vat, protein ddng vat, nAm men hodc phu phdm giau dam dwoc
thiy phan, san phdm c6 thé c6 d6 hoa tan cao hon, phin bé peptide nhé hon va déc tinh vi khac so véi
protein ban diu. Enzymes.bio mo ta neutral protease cho cac rng dung nhw thiy phéan protein,

brewing, distillation, plant extraction va feed processing .

Trong yeast extract va seasoning base, protease gitip gidi phdng peptide va amino acid gop phan vao vi
umami, vi thit, hdu vi va kha ning phoi tron. Ttr gbc nhin loc, thiy phin protein nAm men hodc protein
nguyén liéu ciing ¢ thé lam dich it tao cdn hon & cac buwéc tich sau dé. Tuy nhién, mirc thiy phan qua
sdu c6 thé 1am ting peptide ding hoic thay d6i profile cAm quan, nén enzyme cian dwoc xem nhw cdng

cu diéu chinh chir khong chi 1a chét ting t6c [,
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Food-Grade Neutral Protease Filtration Aid Enzyme — relative activity
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Illustrative profile modelled from the stated optimum range; not measured assay data.

Figure 5. Hoat tinh twong d6i cia enzyme trg loc protease trung tinh cap thuc
pham theo pH, cho thay vung téi wvu & pH 6,5-7,2.

Trong xt ly phu ph4m protein, protease con hd tro chuyén nguyén liéu kho str dung thanh hydrolysate
c6 gia tri hon. Nghién ctru vé enzyme vi sinh tir phu phim ché bién ca cho thiy cac hé enzyme cé thé
thiy phan dong thoi lipid va protein, minh hoa tiém ning cia enzyme trong ning gia tri phu phdm sinh

hoc va giam tai chat hitu co trong dong xi ly 101,

o

Diéu kién quy trinh can hiéu & murc ki thuat

Neutral protease la chat xic tac sinh hoc, nén hiéu qua phu thudc vao pH, nhiét do, thoi gian tiép xuc,
murc chit kho, kha nang khudy tron, loai protein va sy hién dién ctia muo6i, polyphenol hodc chat trc ché.
No6i cach khéc, cing mot enzyme c6 thé hoat dong rit khiac nhau trong dich d4u, dich nAm men, nwéc
qud, mash ngii coc hodc dich chiét thdo moc. Pay la Iy do cac nghién cru dic trweng hda protease

thuong chti y dén hd so hoat dong va 6n dinh clia enzyme theo diéu kién méi truong (81,

Vé pH, neutral protease thwong dwoc chon khi nén san phdm nam gan trung tinh hodc khi nha san xuit
muon tranh acid héa/kiém héa manh. Trong cac nén hoi acid, mot s6 enzyme neutral protease c6 thé
van hiru ich, nhung can phan biét v&i acid protease chuyén biét. Nghién ciru cai bién neutral protease I
tir Aspergillus oryzae d€ cai thién hoat tinh & pH acid cho thay pH la bién s6 quan trong, va khong nén

gia dinh moi neutral protease déu c6 cting hanh vi trong nén acid [°],

Vé nhiét do va lwc co hoc, enzyme cé thé bi anh hwdng béi gia nhiét, 1am lanh, d6ng héa ap suit cao
hodc shear manh. Nghién ctru vé dong hda ap suat cao nhiéu lwot trén enzyme thwong mai, bao gom

neutral protease, cho thdy hoat tinh enzyme c6 thé thay ddi theo diéu kién xt Iy va nhiét dg, vi vy
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enzyme nén dwgc dwa vao quy trinh tai di€ém ma n6 con du thoi gian va diéu kién dé tac dong 1én

protein [,

Vé on dinh enzyme, cac nghién ctru cd dinh neutral protease trén vt liéu hydrogel tir PVA/SA@Fe;0,
cho thay viéc c6 dinh c6 thé ting hoat tinh va d6 0n dinh trong boi canh nghién ctru. Piéu nay khong cé
nghia ché ph4m dang bot thwong mai sé ¢ cung dic tinh, nhwng né nh4n manh mot nguyén tic quan
trong: trang thai vat Iy, nén mang va moi truong tiép xdc c6 thé anh hwdéng dang ké dén hiéu qua cta

protease 121,
Céach tich hop vao quy trinh ma khéng hiéu sai vai trd6 enzyme

O mtc quy trinh, neutral protease thwdong dwoc bé tri trweée bwdce loc, ly tim hoic ¢o dic, sau khi dich
da dwoc dwa vé vung diéu kién phu hop cho enzyme. Enzyme cin dwoc phan tan déu dé tiép xdc véi
protein muc tiéu; néu dich c¢é nhiéu hat rin lé'n hodc pha dau, hiéu qua tiép xuc c6 thé kém hon vi
protein khéng ddng nhit trong toan b hé. Sau giai doan tadc dong, quy trinh c6 thé ti€p tuc bang bat

hoat nhiét, diéu chinh pH, loc, ly tAim hodc cac buwérc downstream tiy san pham .

I-Grade Neutral Protease Filtration Aid Enzyme — relative activity vs te
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Figure 6. Hoat tinh tuwong d6i cia enzyme trg loc protease trung tinh cap thuc
pham theo nhiét do, véi mirc t6i wu & 45-55 °C va sy suy giam dac trung do bién
tinh nhiét khi vwot qua nhiét do téi wu.

Mot diém dé bi bd qua l1a “it duc hon” va “loc nhanh hon” khéng phai liic ndo ciing di cing nhau. N&éu
protease cat protein thanh peptide rdt nhé nhung dong thoi gidi phong thém vat chit hoa tan hodc lam
thay doi twong tac véi polyphenol, d6 trong thi gidc c6 thé cai thién nhwng tai hoa tan lai ting. Nguwoc
lai, mdt s6 dich c6 thé loc tét hon du d6 mau hoac d6 hip thu quang khong thay do6i nhiéu. Vi vy,
neutral protease nén dwoc danh gid theo muc tiéu cong nghé cu thé: téc do loc, dd duc, cin sau bao

quan, yield, cdm quan hoc hiéu suat downstream [31,

enzymes.bio - Enzymes.bio Research Team Page 10 of 15



Trong cac hé da enzyme, thir tw b6 sung ciing c6 thé quan trong. Carbohydrase c6 thé pha thanh té bao
va gidi phong thém protein; protease cé thé cit protein da dwoc gidi phong; amylase c6 thé gidm nhot
tir tinh bot gitip protease ti€p xdc tot hon v&i co chat. Tuy nhién, phdi hop enzyme can tranh diéu kién
ma enzyme nay lam mit tic dung cia enzyme Kia, dic biét khi c6 protease trong hé vi protease c6 thé

thiy phan protein enzyme khac néu diéu kién cho phép 21,
Loi ich cong nghé chinh

Loi ich dAu tién 12 hd tro gidm can loc khi protein 12 nguyén nhan chinh hoidc dong nguyén nhan. Bang
cach cat protein thanh peptide nhé hon, neutral protease cé thé lam gidm xu hwéng protein tao mang
keo, két tu hodc bam chat trén bé mit loc. Pay 1a nén tang cua &ng dung enzyme nhw chit hd tro xir Iy

trudre loc trong dich chiét thwe vt va cac dong dich giau protein .

Loi ich thi hai la cai thién tinh 6n dinh ctia mdt s6 san phadm c6 nguy co duc do protein. O d6 udng,
dich 1én men hodc hydrolysate, protein khong 6n dinh cé thé tao cdn trong bdo quan hoic khi gap lanh,

ethanol, mu6i hodc polyphenol. Protease khéng thay thé toan b quy trinh 6n dinh keo, nhung c6 thé

giam mot phan protein nhay cdm néu duoc dung ding thoi diém [,

Loi ich thi ba la tang kha nang khai thac nguyén liéu protein. Trong protein hydrolysate, yeast extract,
seasoning base va phu phdm giau dam, neutral protease khong chi hd tr¢' loc ma con tao san pham
peptide c6 gia tri chirc ndng hodc cdm quan. Cac nghién ctru vé thiy phan protein bang neutral
protease va hé protease cho thiy enzyme c6 thé chuyén protein nguyén liéu thanh peptide c6 hoat tinh

sinh hoc hoic tinh chit cong nghé khac biét [°1,

rade Neutral Protease Filtration Aid Enzyme — dose-response (diminis

100 A

80 A

60 -

40 A

Relative effect (%)

20 A

Recommended 0.005-0.05% %

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Enzyme dose (% %)

Illustrative dose-response; confirm with plant trials. Not measured assay data

Figure 7. Pudng dap rng theo liéu minh hoa cla enzyme tro loc protease trung

tinh cap thwe phdm trong dai sir dung khuyé&n nghi (0,005-0,05%).
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Loi ich thir tw 12 phu hop v&i xu hwdng xir Iy bang enzyme thay cho xir Iy h6a hoc manh. Enzyme c6
tinh chon loc co chat cao hon nhiéu héa chit thiy phan khong ddc hiéu, nén cé thé cho phép quy trinh
nhe hon, it bién d6i nén sdn phAm hon va dé tich hop vao day chuyén thwc phdm hon khi diéu kién

dwoc kiém soat [,
Gi&i han va rdi ro cdng nghé can kiém soéat

Neutral protease khong nén dwoc dung nhw “thuéc chira moi vin dé loc”. Néu hé nghén do pectin, tinh
bot ho hoa, cellulose min, gum, chit nhay hodc hat khodng, protease chi tic dong gidn ti€p hodc rat it.
Trong cac treong hop do, chién lwoc enzyme cAn hwéng vao co chit chinh gy can trd, chang han

cellulase cho thanh t& bao cellulose hoic amylase cho tinh bt [21,

Protease ciing ¢ thé 1am thay d8i cAm quan. Khi protein bi cit, peptide ky nwéc c6 thé xuat hién va
déng gop vi ding; peptide nhé va amino acid cé thé ting vi umami hodc hau vi; cdu tric bot, dd than vi
hodc cdm nhin miéng cé thé thay ddi. Vi vy, muc tiéu “dé loc hon” phai dwoc cAn bang véi muc tiéu

cadm quan, dic biét trong bia, dd udng protein, nwéc ding, seasoning base va hydrolysate 1,

Mot gi¢i han khiac 1a enzyme con hoat dong sau xtr Iy néu khong dwoc bat hoat hodc kiém soat trong
quy trinh. Hoat tinh kéo dai c6 thé ti€p tuc thuy phén protein, lam thay d6i dé6 nhé&t, mui vi hodc do 6n
dinh theo thoi gian. Cac bud'c downstream nhuw gia nhiét, diéu chinh pH, phoi tron hodc tich enzyme
can dwoc thiét ké theo yéu cau cia tirng san pham, nhwng khong nén hiéu enzyme la thanh phan “tw

dirng” hoan toan sau khi da dat muc tieu 11,

Cudi cung, hiéu qua loc khong chi phu thudc enzyme ma con phu thudc thiét bi va diéu kién co hoc.
Kich thwéc 16 loc, 4p sudt, nhiét do dich, chit ran lo lirng, tién ly tAm, phan b kich thwéc hat va tinh

nén clia cake layer déu cé thé quyét dinh két qua. Neutral protease xtr ly pha protein; né khong thay

thé thiét ké loc phu hop Bl
Vi tri cia Enzymes.bio trong chudi cung trng

Enzymes.bio cung cip Food-Grade Neutral Protease Filtration Aid Enzyme nhw mot nha cung cip
enzyme truwc tuyén, khong phai nha san xuit enzyme, khong phai phong thi nghiém phat trién ching va
khong trinh bay sdn phadm nhw mét enzyme dwoc sdn xuit ndi bo. Sdn phadm dwoc ban truc tiép online
theo don vi 1 kg, phu hop véi khdch hang can mua enzyme phuc vu thir nghiém quy trinh ndi b hoac

trién khai sdn xudt & quy mo phu hop véi don vi déng goi nay .
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>od-Grade Neutral Protease Filtration Aid Enzyme — residual activity o
100 A
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~50% at 8 h
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Illustrative stability decay; real retention depends on formulation and conditions.

Figure 8. Su suy giam dé 6n dinh nhiét minh hoa cla enzyme trg loc protease trung
tinh c4p thuwc phdm — hoat tinh con lai gidm dan theo thoi gian & nhiét d6 van
hanh.

Khi dit hang, CoA va SDS dwoc cung cip kém theo don hang dé ho tro ki€m soat chat lwong diu vao va
quan ly an toan trong co s& st dung. Cach trinh bay nay phu hop véi vai tro nha cung cap: Enzymes.bio
cung cip san phim va tai liéu di kém, con viéc tich hop enzyme vao quy trinh cu thé cin dwa trén cong

thirc, thiét bi, nguyén liéu va yéu ciu phap ly ctia don vi st dung..
Két ludn

Food-Grade Neutral Protease Filtration Aid Enzyme 1a cdng cu x ly protein trwéc loc trong thwe pham,
d6 uong, chiét xuat thwce vat, dich 1én men, protein hydrolysate, yeast extract, seasoning base va nguyén
liéu gidu dam. Co ché c6t 161 1a thuy phan lién két peptide, lam thay déi kich thwéc va tinh chit caa

protein dé gidm xu hwéng tao keo, tao duc hodc bam loc khi protein 1a tic nhan gay can tré [,

Gia tri cia enzyme nay ro nhit trong cac nén c6 vin dé protein: dich chiét giau protein, d6 uéng c6
nguy co haze do protein, hydrolysate can giam can, hodc dong downstream ma l&p bam loc c¢6 thanh

phén protein dang ké. Nguoc lai, néu van dé chinh dén tir pectin, tinh bét, cellulose hodc gum, neutral

protease nén dwoc xem 13 enzyme bé tro hoidc can phdi hop véi enzyme khac theo co chat muc tiéu 21,

V&i vai tro nha cung cip truwc tuyén, Enzymes.bio cung cip san pham theo don vi 1 kg, kém CoA va SDS
khi dat hang. Khi dwoc dung ding béi canh, neutral protease la mot giai phap enzyme c6 co s& khoa
hoc vitng cho xtt ly protein va cé6 thé ho tro dang ké cho hiéu qua loc, dd 6n dinh dich va kha ning van

hanh downstream trong cac quy trinh thwc phdm B2B .

enzymes.bio - Enzymes.bio Research Team Page 13 of 15



D3at mua Food-Grade Neutral Protease Filtration Aid Enzyme trwc 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 Food-Grade Neutral Protease Filtration Aid Enzyme -

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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