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Neutral Protease *Bacillus subtilis* cho thiy phan protein
thwc vat: co’ ché, irng dung va gidi han quy trinh

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

Neutral protease tir Bacillus subtilis 12 enzyme cat lién két peptide trong protein & viung diéu
kién gin trung tinh, dwoc dung nhiéu trong thily phén protein thwc vat nhw dau nanh, du Ha
Lan, lia mi va cac nguyén liéu giau dam. Trong ché bién B2B, gia tri chinh ctia enzyme nay la

giup chuyén protein kich thwéc 1on thanh peptide nhé hon dé cai thién d hoa tan, kha nang

phéan tan, kha nang tiéu hda va tinh chit cong nghé cia nguyén liéu protein, véi mirc thiy

phan c6 thé kiém soat theo quy trinh [,

Enzymes.bio cung cip ché phdm neutral protease tir Bacillus subtilis cho cac tng dung nhw plant
protein hydrolysis, bioprocessing, brewing, distillation, plant extraction va feed processing;
Enzymes.bio la nha cung cip truc tuyén, khong phai nha san xuit enzyme hay phong thi nghiém thr
nghiém . San phim dwoc ban truec ti€p online theo don vi 1 kg; CoA va SDS dwoc cung cAp kém theo khi

dat hang .
Neutral protease tw Bacillus subtilis la gi?

Neutral protease la mot nhém protease hoat dong thuén loi trong méi tredng gan trung tinh, khac voi
acid protease thworng dung & moi trweong chua va alkaline protease thwong dung & méi trweorng kiém.
Vé mat chirc ndng, enzyme nay xuc tic phan (rng thiy phan lién két peptide, tirc 1a dung nwéc dé cat
chudi protein thanh cac doan peptide ngan hon hoic acid amin tw do tiy diéu kién phan (ng va thoi

gian xtr Iy 2],

Tén “neutral protease tir Bacillus subtilis” mé ta hai yéu td: ki€u hoat dong enzyme 13 protease trung
tinh, va nguon vi sinh vat lién quan la Bacillus subtilis. Bacillus subtilis dwoc nghién cru rong trong cong
nghé sinh hoc vi c6 kha ning tiét enzyme ngoai bao, trong dé cé nhiéu loai protease tham gia phéin giai

protein trong mdi truedng nudi cdy hoic hé sinh hoc 31,

Trong van liéu enzyme cong nghiép, mét s6 neutral protease dwoc mé ta thudc nhdm metallo-neutral
protease, nghia la trung tim hoat dong ctia enzyme c6 thé phu thudc vao ion kim loai dé duy tri cdu

tric xuc tac. Piéu nay c6 y nghia thwc té: cac thanh phan phéi trén cé kha ndng tao phirc manh v&iion
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kim loai, chit oxy h6a manh hodc diéu kién xir Iy qua khic nghiét c6 thé 1am gidm hoat tinh ctia mot s

protease loai ndy, nén quy trinh can dwoc danh gia theo nguyén liéu va muc tiéu san pham cu thé 4],

Can phén biét ré san pham enzyme thwong mai véi ching vi sinh vat séng. Ché pham neutral protease
13 cdng cu xuc tac sinh hoc dung trong quy trinh, khdng phai probiotic va khong nham bé sung vi
khuin song vao san phim cudi; cich dung phu hop la dwa enzyme vao giai doan xt ly nguyén liéu

protein, sau d6 kiém soat hoic dirng phan trng theo thiét k& quy trinh [,
Vi sao protease trung tinh quan trong trong thiy phan protein thuc vat?

Protein thuc vat thuwong cd ciu tric bic cao phirc tap, twong tac ky nwéc manh, lién két disulfide, viing
két tu va kha nang hoa tan thay déi theo pH. Nhirng ddc diém nay khién dam dau nanh, dam diu Ha
Lan, gluten lia mi hodc bot gidu protein cé thé khé phan tan trong nuwéc, tao cadm gidc bot, gdy dé nhot

cao, ldng cin trong d6 udng hoic lam ting tai loc trong quy trinh chiét xuat [,

Figure 1. Protease trung tinh tir Bacillus subtilis thiy phan cdc lién két peptide
trong protein thyc vat dé tao ra cac peptide hoa tan va axit amin trong diéu kién

nhe, gan trung tinh.

Thuy phan bang enzyme cho phép bién d6i c6 chon loc hon so v&i thiy phan héa hoc khic nghiét.
Thay vi pha v& protein mot cdch khdng dic hiéu, protease cit mot s6 lién két peptide theo ai lwc co
chit cia enzyme, tao ra phé peptide cé kich thwéc va tinh chat khac nhau; chinh phé peptide nay quyét

dinh do hoa tan, vi, kha ning tao bot, nhii héa, dd nhét va kha ning tiéu héa ctia hydrolysate 2],
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Trong san xut plant protein hydrolysate, muc tiéu khong phai lic nao ciing 1a cit cang sau cang tot.
Mirc thiy phan thip c6 thé cai thién phin tAn ma van giit mot phan kha ning tao ciu tric; mic thiy
phan cao hon c6 thé ting nito hoa tan va peptide ngdn nhwng ciing c6 nguy co 1am ting vi ding, gidm

kha ning tao gel hodc thay ddi cdm quan [,

Neutral protease c6 loi thé khi cong thirc hodc nguyén liéu khong phtu hop véi diéu kién acid hodc kiém
manh. O’ nhiéu quy trinh thwe phdm va thitc dn chin nudi, x ly gan trung tinh c6 thé gitp giam ap luc

trung hoa sau phan rng, han ché thay d6i mau hodc hwong do xt Iy pH cwc doan, dong thoi dé tich

hop vao cac bwdc hydrat hda, chiét tach hodc 1én men da c6 san 2,

Co ché hoat dong: enzyme cat peptide nhw thé nao?

C6 thé hinh dung protein nhu mot chudi dai gdbm nhiéu acid amin ndi v&i nhau bang lién két peptide.
Neutral protease nhan dién cac viing protein c6 thé tiép cin dugc, gn vao co chit tai vi tri hoat dong,
phan cuc lién két peptide cin cit va xtic tidc phan (rng thily phan, 1am chudi protein dai tré thanh cac

peptide ngin hon 1,

Khi protein bi cat nhd, dién tich bé mit va s6 ddu mach peptide ting 1én. Nhiéu nhém phan cuc hon
dwoc 16 ra ngoai, lam thay ddi can bang gitra viing Ky nuérc va wa nuéc; day 1a mot trong cac ly do thuy

phan enzyme c6 thé cai thién do hoa tan va kha niang phan tan ctia protein thuc vat trong hé nwéc 1,

Tac dong ctia enzyme khong chi phu thudc vao “c6 enzyme hay khong”, ma phu thudc vao kha nang
enzyme tiép xtc v&i co chit. Néu protein con ndm trong ma tran xo, bi két tu manh, chwa hydrat hoa

day du hodc bi bién tinh theo cach che khut vi tri cit, tdc dd thiy phan c6 thé thip hon; nguwoc lai, tién

xt 1y phan tan t&t thwong gitp phan tng dién ra dong déu hon [,

Khi phan tng tiép tuc, phé peptide thay ddi theo thoi gian. Ban dau, enzyme thwong lam gidm nhanh
kich thwéc phan tir 1, gitp gidm d6 nhét hodc ting d6 hoa tan; vé sau, cac peptide trung gian c6 thé

ti€p tuc bi cit thanh doan ngin hon, lam thay d6i vi va tinh chit bé mit ctia san pham 2],
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So sanh neutral protease véi cac hudng xtr ly protein khac

Figure 2. Quy trinh thay phan protein thuc vat trong cdng nghiép thudng bao gbm

chuan bi huyén phu protein, xir ly bang protease trung tinh, tach, say kho va phdi

ché& thanh cac san phadm thuc pham, thirc an chdn nudi va sdn pham lén men.

Bang dudi day tom tat cach nhin thuc té€ khi lwa chon neutral protease trong bdi canh ché bién protein

thwc vat. DAy khong phai bang “tot hon tuyét d6i”, vi lwa chon phu thudc nguyén liéu, muc tiéu san

phdm va gi¢i han cong thirc [,
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Pi€m manh trong ché bién

Hwéng xir ly Co ché chinh . Gi&i han can kiém soat
protein
Vi sinh vat va enzyme noi C6 thé cai thién huwong, giam Kho tach riéng tac dong tirng
L&n men sinh/ngoai bao cung tac mot s6 yéu td bat lgi va ting gid enzyme, phu thudc ching va hé
déng tri nguyén liéu [én men

So v&i xtr Iy hda hoc, enzyme cé wu di€ém & tinh chon loc va kha nang thiét ké mic thuy phan. Tuy
nhién, enzyme khong thay thé hoan toan cac buwéc khic; trong nhiéu quy trinh, neutral protease dwoc
dung cung nghién, hydrat hda, gia nhiét nhe, diéu chinh pH, loc, c6 dic hodc siy dé dat dic tinh nguyén

liéu cudi 2.

So véi alkaline protease, neutral protease thuwdrng dwoc cAn nhic khi cdng thirc nhay véi kiém hoic khi
nha may mudn tranh bién d6i manh vé mau va vi do xt ly pH cao. Cac tong quan vé alkaline protease

cho thiy nhém enzyme kiém rat c6 gia tri trong nhiéu nganh, nhuwng diéu kién vin hanh cta ching

khdong phai lic nao ciing phi hop véi moi ma tran protein thuc pham [,
Bang chirng nghién ctru lién quan dén protein thwc vat

Cac tbng quan gan diy vé enzymatic hydrolysis of plant proteins cho thiy thiy phin enzyme cé thé
diéu chinh dic tinh protein thwc vit theo nhiéu hwéng: ting d6 hoa tan, cai thién chirc ndng nhi héa
hodc tao bot, tao peptide c6 hoat tinh sinh hoc trong mé hinh thir nghiém, va mé réng rng dung trong

dd uéng, thwe pham giau protein, gia vi va thirc dn chin nuoi [,

V&i ddu nanh, nghién clru vé neutral protease tir qua thé Volvariella volvacea da danh gid qua trinh tiéu
héa enzyme trén soybean isolates, cho thiy neutral protease c6 thé dwgc dung nhw cong cu dé bién doi
protein dau nanh va tao san pham thily phan cé dic diém khac véi protein ban dau [l Du ngudn
enzyme trong nghién ctru nay khong phai Bacillus subtilis, két qua van hiru ich d€ hiéu nguyén ly trung

tinh: protease & ving pH gan trung tinh c6 thé tac dong truc tiép 1én soybean protein isolate.

V&i hé Bacillus, nghién ctru vé ching Bacillus subtilis S4 trong rudt du trung rudi linh den mo ta kha
nang tham gia phan gidi protein sinh hoc, cho thiy B. subtilis c6 thé déng vai tro trong cac qua trinh
phan huy protein thong qua enzyme tiét ra va hoat dong trao déi chat lién quan Bl bay khong phai
bang chirng truc ti€p cho moi ché phdm thwong mai, nhung cing ¢ co s& sinh hoc rang Bacillus

Y

subtilis 1a ngudn enzyme phan giai protein dang chu y.
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Figure 3. Protease trung tinh tir Bacillus dwgc dung dé san xuat dich thay phan

protein thyc vat cho cac ng dung dinh dudng, tao huong vi, Ién men, thirc an

chan nudi, thirc 8n thi cung, my pham va chat kich thich sinh hoc.

Cac nghién ctru vé protease tir Bacillus subtilis cling m& rong sang nhiéu &rng dung protein khac ngoai
thwc vat. Vi du, protease tiét b&i Bacillus subtilis LiM2 dwoc nghién clru trong boi cdnh hoat tinh sinh

hoc trén virus cam, trong khi protease fibrinolytic tr mot ching Bacillus subtilis khac dwoc tinh sach va
danh gia hoat tinh in vitro [7l. Nhitng cong trinh nay khong nén dwoc dién giai thanh loi ich sitc khée

cho san pham protein hydrolysate, nhung cho thay tinh da dang ctia protease do B. subtilis tao ra (8],

(' cdp d6 san xudt enzyme, cac hé diu hoa nhw DegS/DegU trong Bacillus c6 lién quan dén sinh téng
hop protease va bi€u hién enzyme ngoai bao. Nghién ctru transcriptomic trén Bacillus licheniformis vé
alkaline protease cho thdy san xuit protease la két qua ciia mang diéu hoa té bao phic tap, nhan manh

rang dic tinh cia moi ché phdm phu thudc ngudn enzyme, quy trinh 1én men va céng doan hoan thién

san pham 1,
Ung dung 1: tao protein hydrolysate tir dau nanh, dau Ha Lan va lta mi

U'ng dung truec ti€p nhat ctia neutral protease Bacillus subtilis 13 thity phan protein thuc vat dé tao
hydrolysate. Trong thuc té, nguyén liéu cé thé la protein isolate, protein concentrate, bot giau dam,
gluten, meal da tach diu hoic dich chiét protein sau hydrat héa; enzyme giup cit protein 1om thanh

peptide c6 kich thwéc phu hop hon véi muc tiéu sdn pham .

Véi du nanh, thiy phan c6 thé nham ting do hoa tan, gidm do nhét dich protein, tao nén peptide cho
d6 udng hodc chuin bi nguyén liéu cho gia vi thiy phén. Soy protein chira nhiéu phan doan c6 ciu tric

bén; viéc cat c6 kiém soat gitup thay ddi tinh chit bé mat cia phan ti, tir 46 4nh huwéng dén phan tan,
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nhii héa va cam gidc miéng 61,

Vé&i ddu Ha Lan, muc tiéu thwong la cai thién d6 phan tan va gidm cam giac bot trong san pham do
udéng hodc bot dinh dwdng. Protein dadu Ha Lan c6 thé tao lang hodc cdm gidc khd miéng néu phan tan
kém; thiy phadn mot phan c6 thé gitp gidm kich thwdc ciu tric protein va ting twong tac véi nwdec,

nhwng néu thily phan qua sau cé thé lam thay doi vi nén [,

Véi lta mi, gluten la hé protein c6 tinh dan h6i va mang ciu triic manh, hitru ich cho banh nhwng khé
dung trong d6 uéng hodc hé can do hoa tan cao. Protease c6 thé phd v mot phin mang peptide, tao
hydrolysate thich hop hon cho gia vi, mdi treorng 1én men hodc nguyén liéu chitc ning, mién 1a quy

trinh kiém soat dwoc mirc cit dé tranh san phadm qua ding hoic qua lodng vé cau tric P,

Figure 4. So v&i thiy phan bang axit hodc kiém, x{ ly bang protease trung tinh
mang lai diéu kién nhe hon va tao peptide sach hon cho dich thiy phan protein

thwc vat.
Ung dung 2: gia vi thiy phan, nén vi umami va nguyén liéu Ién men

Protein hydrolysate thwc vit thwong dwoc dung lam nén vi trong stp, nwéc x6t, snack, san pham chay;,
analog thit va nhiéu céng thirc cAn vi man-ngot-umami tw nhién hon. Protease tao peptide va acid amin

tw do; trong d6, moOt s6 acid amin va peptide ngan gép phan vao vi umami, vi ngot hau, do day miéng

hodc hiéu rng “kokumi” tily hé cong thirc 121,

Neutral protease cé thé la bwéc dau trong hé enzyme phoi hop. Khi muc tiéu 1a hwong vi, nha phat
trién cong thirc c6 thé két hop protease v&i enzyme khic nhw peptidase hodc enzyme chuyén héa acid

amin dé diéu chinh ty Ié peptide ngin, acid amin tw do va hop chit tao vi; cach ti€p cin nay phu hop
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v&i xu hwéng enzyme technology trong cong nghiép thuwc pham hién dai 21,

Trong lén men, ngudn nito hoa tan la yéu t6 quan trong cho vi sinh vat. Thily phan protein trwéc hodc
trong qua trinh 1én men c6 thé gidi phéng peptide va acid amin dé str dung hon, hé tro téc do phat
trién va tao chat chuyén hoa; tuy nhién, tic dong thwc té con phu thudc ching 1én men, thanh phan

carbohydrate, mudi, pH va xt Iy nhiét [1,
Ung dung 3: d6 udng protein, thwc pham plant-based va nguyén liéu dinh dwéng

Trong d6 uéng protein, vin dé thuong gip 1a do hoa tan thap, lang cin, cdm gic san, dd nhét khong 6n
dinh va vi dau hodc vi ngii coc ré. Thiy phan enzyme khong phai la gidi phap duy nhat cho tit ca vin
dé cdm quan, nhwng c6 thé gidp giam kich thwéc protein va ting twong tic véi nwéc, qua dé cai thién

kha ning phan tan trong mot sé hé cong thirc [,

Trong san pham plant-based nhuw sira hat, d6 uéng giau protein, thit thuc vt hodc nwéc xot giau dam,
mirc thiy phin can dwoc lwa chon theo chirc nang mong mudén. Néu protein cin tao gel, gitt nwéc hodc
tao cdu tric xo, thiy phan qua siu c6 thé lam yéu mang ciu tric; néu protein cin hoa tan va uéng

dwoc, mitc thiy phan cao hon cé thé c6 loi nhung phai kiém soat vi dang .

Véinguyén liéu dinh dudng, peptide nhoé thudong dwgc quan tAm vi c6 thé dé phan tan va tiéu héa hon
so v&i protein nguyén ven. Tuy nhién, khong nén bién nhin dinh c6ng nghé nay thanh tuyén bé diéu tri
hoc tuyén bd strc khoe truc ti€p néu chwa cé bang chirng trén san phadm cudi va khung phap ly ph

hop 2.
Ung dung 4: feed processing, aquafeed va nguyén liéu dam dé tiéu héa hon
Trong thirc an chan nudi va aquafeed, protein thwc vat gitip gidm chi phi va thay thé mot phan protein

dong vat, nhung thwong bi gi¢i han béi yéu té khang dinh duwdng, protein kho tiéu va bién dong chat
lwong nguyén liéu. Protease c6 thé hd tro phan gidi mdt phin protein, ting nito hoa tan va tao peptide

dé ti€p can hon cho hé tiéu hda cta vat nudi [,
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Figure 5. Hoat tinh twong déi cla enzyme sinh hoc Neutral Protease Bacillus
Subtilis Protease 400.000 U/g dung cho thiy phan protein thuc vat theo pH, cho
thay vung t6i wu & pH 6,5-7,5.

Cac nghién ctru vé probiotic hodc vi sinh vat trong thly sdn cho thay strc khde rudt, hé vi sinh va kha
nang st dung dinh dwdng cé lién quan chat ché dén thanh phan thirc dn va xt ly nguyén liéu. Du
nghién ctru probiotic khong twong dwong véi bo sung enzyme ngoai sinh, n6 cho thiy boi canh rng
dung rong hon cia cong nghé sinh hoc trong toi wu héa ting truedng va sirc khde dworng rudt & ca nuodi

[10]

Vé&i soybean meal hodc cac meal thuce vat khac, protease thwong dwgc xem 1a mot phén cta chién lwoc
xtr ly két hop cung 1én men, gia nhiét, ép dun hodc b6 sung enzyme khac. Muc tiéu la gidm tdc dong cua
protein kho tiéu, cai thién kha nang sir dung acid amin va tao nguyén liéu c6 tinh 6n dinh hon cho céng

thirc feed [,
Ung dung 5: brewing, distillation va chiét xuat thuc vat

Trong brewing va d6 u6ng 1én men, protein cé thé vira la nguén dinh dudng cho men vira la tic nhan
gay duc hodc lam ting tai loc. Neutral protease c6 thé hd tro cat protein giy haze hodc gidi phéng
peptide/nito hoa tan, nhwng cin kiém soat dé khong 1am méit cic protein c6 lgi cho bot hodc cdm quan

cda san phim.

Trong distillation va san xuat ethanol tir nguyén liéu giau protein, thiy phan protein c6 thé giip cai
thién kha nang ti€p cin dinh dudng cho vi sinh vit Ién men va gidm hién twong bdm cdn hoac d6 nhot
do protein. Tac dung nay phu thudéc manh vao ma tran nguyén liéu, quy trinh nghién, h6 hda, enzyme

carbohydrate dang dung va thiét ké 1én men 21,
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Trong chiét xuat thwc vat, protein c6 thé lam ting d6 duc, gitr nwérc, tao bot hodc 1am nghén loc. Viéc
dung protease dé cit mot phan protein gitp gidm kich thwéc ciu triic giy can tré, ho tro tadch pha va

loc trong mot s6 quy trinh botanical extraction hodc plant extraction .
Céc bién s6 quy trinh quyét dinh két qua

Hiéu qua ctia neutral protease phu thudc truwérc hét vao mirc hydrat héa va phan tan cia nguyén liéu.

Protein cang ti€p xuc tdt véi nwdc va enzyme thi phan &rng cang dong déu; néu bot protein vén cuc, con

nhiéu viing kho hodc bi bao boc b&i chit xo va tinh bot, enzyme khé tiép can lién két peptide can cit [,

btilis Protease 400,000 U/G Plant Protein Hydrolysis Biological Enzyme
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Illustrative profile modelled from the stated optimum range; not measured assay data.

Figure 6. Hoat tinh tuwong d6i cia enzyme sinh hoc Neutral Protease Bacillus
Subtilis Protease 400.000 U/g dung cho thiy phan protein thuc vat theo nhiét d6,
V@i mirc t6i wu & 45-55 °C va sy suy giam dac trung do bién tinh nhiét khi vuot qua
vung t6i wu.

pH 1a bién s6 trung tAm vi né anh hwdng dén dién tich protein, cu tric bic cao va trang thai ion héa

tai trung tAm hoat ddng clia enzyme. V&i neutral protease, quy trinh thuwdng dwoc thiét ké quanh ving

gan trung tinh, nhuwng diém phu hop nhat van phai can bing giita hoat tinh enzyme, d6 hoa tan protein

va yéu cau cdm quan ctia san pham 1,

Nhiét do anh hwdng dong thoi dén téc dd phan (rng va do bén enzyme. Nhiét cao cé thé lam protein
mé& ciu truc giup enzyme ti€ép cin té6t hon, nhwng néu vwrot qua kha ning chiu nhiét cia enzyme thi
hoat tinh gidm; vi vdy nhiét do xir ly cAn dwoc xem nhw di€m can bang gitra bién tinh co chit va 6n dinh

enzyme 21,
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Thoi gian thily phan quyét dinh phd peptide. Xir 1y ngédn c6 thé tao thay ddi chirc ning nhe; xtt ly dai
hon 1am ting peptide ngan va acid amin tw do nhwng ciing ting rui ro vi ding, mit d6 nhét mong

mudn hodc gidm kha ning tao gel [,

Thanh phin nén cling quan trong. Mudi, duwdrng, polyphenol, chat béo, chit bdo quan, ion kim loai, chit
tao phirc va enzyme khéc c6 thé dnh hwdng dén ciu tric protein hodc hoat tinh protease; mot s6

nghién ctru vé protease thich nghi mudi cho thay diéu kién mudi la bién s6 dang chid y trong thuc phdm

1én men min, nhwng khong thé gia dinh moi protease déu chiu mudi giéng nhau 111,
Ki€ém soat mirc thily phan ma khéng lam mat chat lwgng cdm quan

Mirc thiy phan thwong dwoc hiu 1a mirc dd protein da bi cit thanh peptide nhé hon. Trong san xuit,

mirc nay khong chilién quan dén hiéu suit cit ma con lién quan truc ti€p dén vi, mui, dd trong, do

nhét, kha ning tao bot, nhii héa va &n dinh san pham cusi 1.

Mot riii ro phé bién la vi ddng do peptide ky nwérc ngan hinh thanh trong qua trinh thiy phén. Vi dang
khong phdi lic nao cling xuat hién, nhung thwong tang khi protein chtra nhiéu viing ky nwéc bi cat sau;

diéu nay dic biét dang chi ¥ véi mot sé protein dau, dau nanh va gluten [,

ilis Protease 400,000 U/G Plant Protein Hydrolysis Biological Enzyme —

100 A

80 A

60 A

40 A

Relative effect (%)

20 A

Recommended 0.05-0.5% w/w

O T T T T T T T T T
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Enzyme dose (% w/w)

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

Figure 7. Pudng dap rng theo liéu minh hoa cla enzyme sinh hoc Neutral Protease
Bacillus Subtilis Protease 400.000 U/g dung cho thuy phan protein thuc vat trong
khodng sr dung khuyén nghi (0,05-0,5% khéi lvgng/khéi lwong).

Cach tiép cin thuc té la xac dinh “ctra s6 xtr ly” phu hop véi tirng khng dung. Véi d6 udng, wu tién cd thé
la d6 hoa tan va cam giac miéng; v&i gia vi, wu tién cé thé la nén vi va acid amin tw do; véi feed, wu tién
c6 thé 1a kha nidng tiéu hda va chi phi xir ly; vi brewing, wu tién cé thé 1a cAn bang gitra gidam haze va

giit chat lwong bot 121,
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Sau khi dat dic tinh mong mudn, phan &ng thuwong cin duoc dirng hodc lam chim bang diéu kién quy
trinh phu hop. Néu enzyme tiép tuc hoat dong trong bado quan hodc cac buwdc sau, sdn phadm cé thé

thay ddi thém vé vi, d6 nhét hodc tinh chirc niang, ddc biét trong hé 16ng hodc ban 16ng 11,
Gi&i han can hiéu ding khi dung neutral protease

Neutral protease khéng phai gidi phap “mét enzyme cho moi protein”. Cing mét ché pham c6 thé cho
két qua khac nhau trén soy protein isolate, pea protein concentrate, wheat gluten, soybean meal hodc

dich chiét thwc vat vi ciu triic protein, mitc bién tinh, tap chit va kha ning hydrat héa rat khac nhau [,

Enzyme ciling khéng tw dong loai bé moi vin dé cdm quan cda protein thwc vat. Mui dau, mui cd, vi chat
hodc vi kim loai c6 thé dén tir lipid oxy héda, polyphenol, saponin, hop chit bay hoi hodc khoang, khong
chi tir protein; protease cé thé thay déi nén peptide nhwng khong thay thé hoan toan cac gidi phap khir

muli, chon nguyén liéu hodc cong nghé phéi hwong 121,

Khong nén dién gidi protein hydrolysate nhw sdn phidm c6 tic dung diéu tri. Mot s6 peptide thily phan
c6 thé thé hién hoat tinh sinh hoc trong thr nghiém in vitro hoZc mé hinh nghién ctru, nhwng viéc
chuyén thanh tuyén bé sirc khée cin bang chirng sdn phadm cudi, litu dung, d6i twong st dung va tudn

thi quy dinh phap Iy [,

Cudi cung, cAn phan biét bang chirng khoa hoc chung véi hiéu suit cia mot sdn phdm thwong mai cu
thé trong nha may cu thé. Cac nghién cru vé neutral protease, Bacillus subtilis hodc protein thwc vat
cho thdy co s& cdng nghé virng chic, nhung két qua san xuit van phu thudc thiét bi, nguyén liéu, cong

thitc, trinh tw b6 sung va kiém soat quy trinh I,
Ghi cha vé sdn pham Enzymes.bio va tai liéu di kém

Neutral Protease Bacillus subtilis do Enzymes.bio cung cidp dwoc dinh vi cho khach hang B2B trong cac
trng dung thiy phan protein thuc vat va xt ly sinh hoc lién quan. Cach mé ta phu hop la “Enzymes.bio
cung cap san phim enzyme”, khong phai “Enzymes.bio san xuit enzyme” hay “Enzymes.bio thwc hién

thr nghiém trong phong thi nghiém” .
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Subtilis Protease 400,000 U/G Plant Protein Hydrolysis Biological Enzyr
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Illustrative stability decay; real retention depends on formulation and conditions.

Figure 8. Su suy giam do bén nhiét minh hoa clia enzyme sinh hoc Neutral Protease
Bacillus Subtilis Protease 400.000 U/g dung cho thiy phan protein thuc vat — hoat
tinh con lai gidm dan theo thi gian & nhiét d6 van hanh.

San phdm dwoc ban truc ti€p online theo don vi 1 kg, phtt hep v&i khach hang can ddt hang qua kénh
thwong mai dién tr thay vi quy trinh yéu cau bao gia riéng. Khi dat hang, CoA va SDS dwoc cung cip

kém theo dé hd trg hd so chit lwgng va an toan trong van hanh noi bo .

Trong tai liéu k§ thuat ndi bd, doanh nghiép nén mo ta enzyme theo chirc nang: protease trung tinh
dung dé thily phan protein, tao peptide va hd tro cai thién tinh chit cdng nghé ctia nguyén liéu. Khong
nén xem théng s6 thwong mai trén nhan 1a yéu t6 duy nhat quyét dinh két qua, vi hiéu qua thwc té con

phu thudc vao co chat, pH, nhiét d9, thoi gian, phdi tron va muc tiéu san pham [,

Két luan

Neutral protease tir Bacillus subtilis 1a cong cu enzyme hitu ich cho thiy phan protein thwc vat, dac biét
khi quy trinh cn bién d6i protein trong diéu kién gan trung tinh. Bang cach cat lién két peptide,
enzyme tao peptide nhé hon, c6 thé ho tro ting do hoa tan, cai thién phan tan, gidm d6 nhét, tao nén
vi, cung cip nito hoa tan cho 1én men hodc nang kha nang st dung protein trong feed tuy thi€t ké quy

trinh [21,

Co s& khoa hoc cta &ng dung nay dén tir hiéu biét rong vé protease, nghién citru thiy phan protein
thwe vat va cac cong trinh lién quan dén neutral protease hodc protease tir hé Bacillus. Tuy nhién, két
qua khong nén dugc khai quat qua mirc: mdi nguyén liéu va san phidm cudi cAn mot clra s x Iy riéng

dé can bang gitra mtrc thiiy phan, tinh chitc ning va cam quan 11,
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Vé&i vai tro nha cung cip truc tuyén, Enzymes.bio cung cip neutral protease Bacillus subtilis theo don vi
1 kg, kém CoA va SDS khi ddt hang. D&i véi nha san xut thwe phadm, d6 udng, gia vi, feed, brewing hoic
chiét xuat thwc vat, cich st dung hop ly la xem enzyme nay nhw mét thanh phan xt ly sinh hoc trong
quy trinh kiém soat dwoc, chr khong phai mét cong thirc c6 dinh cho moi hé protein .

Pat mua Neutral Protease Bacillus Subtilis Protease 400,000 U/G Plant Protein
Hydrolysis Biological Enzyme truc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Pit mua trwc tiép trén clra hang
clia ching tdi — 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 Neutral Protease Bacillus Subtilis Protease 400,000 U/G Plant Protein Hydrolysis Biological
Enzyme >

Tai liéu tham khao

DPuwoc danh s6 theo thit tw trich dAn dau tién. Cac ngudn truy cap mé, déu duoc xac minh c6 thé truy cap tai thoi diém xuat ban; s§

trich dn trong bai lién két dén day.
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