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Enzyme protease thwc vat cho thay phan gluten lta mi,
protein ngo va protein gao

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

Plant Proteolytic Enzyme Wheat Gluten Flour Special Enzyme For Corn And Rice Hydrolysis
la ché pham protease thwc vat dwoc dung nhw cong cu xtr ly protein trong cac hé nguyén liéu
giau gluten lia mi, protein ngd va protein gao. Vé co ché, protease cat lién két peptide dé
chuyén protein phan tir 1ém thanh peptide ngan hon va amino acid, tir d6 c6 thé cai thién do
hoa tan, ho tro tao hwong vi 1én men hoic diéu chinh c4u tric bot nhao trong diéu kién quy

trinh pha hop [,

Diém can hiéu dung: enzyme nay hd tro thily phan va bién d6i protein thwc vat, nhwng khong tw dong
bién san phidm thanh “kh6ng gluten”, khong thay thé ki€ém soat quy trinh va khong phai tuyén bé diéu
tri cho ngwdi bénh celiac. Enzymes.bio cung cip san phim trwc tuyén theo don vi 1 kg; CoA va SDS
duwoc cung cap kém theo khi diat hang, con viéc danh gia phu hop cho tirng cong thirc van phu thudc

vao hé nguyén liéu va muc tiéu sdn pham cudi.
Enzyme protease thwc vat nay la gi?

Plant Proteolytic Enzyme Wheat Gluten Flour Special Enzyme For Corn And Rice Hydrolysis la mot ché
pham protease dwgc dinh vi cho thiy phin protein thwc vat, dic biét trong cac nguyén liéu nhw gluten
lda mi, ngé va gao. Trong ngir canh cong nghiép thwc phim, “protease” khong phai la mot enzyme don
1é duy nhat ma la nh6m enzyme xtc tic phdn &ng thiy phén lién két peptide trong protein, gitp lam

giam kich thuéc phan tir va thay ddi tinh chat cong nghé ctia nguyén liéu [,

Theo trang sdn phdm ctia Enzymes.bio, ché phdm nay dwoc ban truc tuyén theo don vi 1 kg va hwdéng
dén khach hang B2B cin mot cong cu enzyme cho xt ly protein thwc vat trong ché bién. Enzymes.bio
nén dwoc hiéu la nha cung cip san pham enzyme, khong phai nha san xuit hay phong thi nghiém
nghién ctru; thong tin CoA va SDS di kém khi dit hang hd trg hd so chit lwgng va an toan trong st

dung cong nghiép .
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Vé ban chit rng dung, enzyme protease thwc vat phu hop véi cac quy trinh cin “mé” ciu triuc protein:
1am mém hoic diéu chinh mang gluten, ting kha ning phan tin cla protein, tao peptide ngan hon cho
nguyén liéu gia vi hodc ho tro qua trinh 1én men. Cic tdng quan gan diy vé enzyme ngudn gdc thwc vat
nhin manh rang nhdm enzyme nay dwoc quan tAm trong cdng nghiép vi c6 thé hoat dong nhw chit xtc

tac sinh hoc bén virng, thay thé hodc gidm phu thudc vao x Iy héa hoc manh 11,
Co ché thiy phan protein: protease cat & diu va tao ra gi?

Protein 1a chudi amino acid ndi véi nhau bang lién két peptide. Khi protease ti€p can co chit, viing hoat
dong cta enzyme nhan dién mot sé vi tri trong chudi protein roi xic tdc phan rng cit lién két peptide
bang nwéc; két qua 1a protein dai bi chia thanh peptide nhé hon, va néu qua trinh ti€p tuc, mdt phan

peptide c6 thé dwoc rit ngin thém thanh amino acid tw do 21,

Figure 1. San pham duoc dinh vi |3 mdt protease dung dé bién déi gluten lda mi,
cac phan doan protein ngd va protein gao thanh céc hé chira peptide dé phan tan

hon.

Trong cdng nghé thiy phan protein, c6 thé phan biét theo chirc ning giita protease cit trong mach va
protease cat dau mach. Enzyme cit trong mach tao nhiéu dau peptide méi bang cach cit & vi tri bén
trong chudi protein, con enzyme cit dau mach tiép tuc giai phéng cac doan rat ngin hodc amino acid tir
dau chudi; sw phdi hop nay thwong cho dich thily phan c¢é phan bd kich thwéc peptide rong hon so véi

chi dung mot co ché cat B,

Do chon loc ciia protease khong chi phu thudc vao ban than enzyme ma con chiu anh hwéng cia moi
trweong phan ng, bao gom pH, nhiét dd, trang thai hoa tan ctia protein va cac thanh phin khac trong

ma tran thwec phdm. Nghién ctru vé tinh thich nghi cia protease cho thiy thay déi ciu tric bac hai cta
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enzyme c6 thé lién quan dén kha ndng thich ®ng moi trweorng va hiéu qua thiy phan chon loc, vi vy
cung mot enzyme c6 thé cho két qua khac nhau khi chuyén tir hé dém don gidn sang nguyén liéu thuec

pham that 1,

V&i gluten lda mi, co ché nay dic biét quan trong vi gluten khong phai mét protein don gian ma la
mang protein ¢ twong tic phan tir phirc tap. Nghién ctru vé hoa tan gluten bang bién tinh protease cho
thdy qua trinh thdy phan c6 thé lam thay d6i cdu dang protein, twong tac phan t, tinh ky nuéc bé mat
va kha ning hoa tan, tirc 1a hiéu qua khong chi dén tir “cdt nhd” ma con tir viéc pha v&r cich cac phan ti

gluten két tap v&i nhau P,
Vi sao gluten lia mi, protein ngd va protein gao can thiy phan enzyme?

Gluten lGa mi: manh vé ciu tric nhwng khé kiém soat

Gluten lda mi tao nén tinh dan hoi, dai va gitr khi ctia b6t nhao, vi vy né rit c6 gia tri trong banh mi va
nhiéu san phim nwéng. Tuy nhién, chinh mang protein nay ciing gy khé khan khi nha san xudt muon
lam mém bot, gidm d6 dai, ting d6 hoa tan hoac tao dich thiy phan peptide tir gluten c6 dac; cac tong
quan vé enzyme thiy phin trong bot nhao ghi nhin protease cé thé anh hwdng truc tiép dén dic tinh

gluten va tinh chat co hoc ctia dough (6,

Khi xtr Iy gluten bang protease, muc tiéu cong nghé cé thé rat khac nhau. Mot quy trinh c6 thé chi can
lam yéu mang gluten dé phu hop véi banh quy, cracker hodc san pham it dai; quy trinh khac lai can
thiy phan siu hon dé tao peptide hoa tan cho gia vi, dich 1én men hoédc nguyén liéu peptide thwc vat.
Tong quan vé protein gluten cho thiy enzymatic modification c6 thé lam thay d6i ca chirc nang cong
nghé 1an tiém nang ng dung dinh dudng, nhwng két qua phu thuéc manh vao enzyme va diéu kién xir

Iy 171,
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Figure 2. Enzyme phan gidi protein cat drt cac lién két peptide trong protein ngii
coc, lam giam chiéu dai chudi va thay déi kha ndng hydrat hda, d6 hoa tan, dé nhat

cling nhu hanh vi tai bé mat phan cach.
Protein ngd: tang gia tri cho ngudn nguyén liéu giau protein

Trong nguyén liéu ngo, phan protein cé thé xuit hién trong bét, phu phadm ché bién, dich treo hoac
nguyén liéu c6 dic ty chudi san xuit. Protease tic dong vao phian protein nay dé tao peptide va amino
acid, khac v&i amylase hodc enzyme thlly phan tinh bot vén nhdm vao polysaccharide; sw phan biét nay

N«

quan trong vi

AN

thiy phan ngd” trong cong nghiép c6 thé nham vao tinh bat, cellulose hoic protein tiy

enzyme dwoc chon 8,

Doi véi hé nguyén liéu ngod phirc tap, protease thwong dwoc xem nhw mét cdng cu trong t6 hop xir ly
chir khong nhat thiét 1a enzyme duy nhit. Cac nghién ctru vé thiy phin phu phim néng nghiép nhw
corn stover cho thdy ma tran ngo c6 nhiéu thanh phan khac nhau, va chién lwoc enzyme phai phu hop

v&i phan co chat muc tiéu; néu muc tiéu 1a peptide, protease la trong tim, con néu muc tiéu la duong

khtr tir cellulose hodc tinh bot thi cin nhém hydrolase khac 1.

Protein gao: cai thién kha ning phan tan trong hé thuc pham

Protein gao dwgc quan tAm vi nguon gbc thuce vat, vi teong déi nhe va kha nang ng dung trong thuc
pham khéng dung sira. Tuy vay, protein gao cé thé han ché vé d6 hoa tan hodc kha ning tao hé phan
tan 6n dinh, nén thay phin enzyme dwoc dung dé gidm kich thwéc phan tir va mé rong pham vi tng

dung trong dd udng, bot dinh dudng, gia vi hodc nguyén liéu 1én men 11,
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Khi nguyén liéu 1a gao hodc phu phdm tlr gao, cAn nh& rang protease chi xt Iy phan protein, khong

phai phan tinh b6t hay cellulose. Cac nghién cru t0i wu cellulase trén rom ngd va rom gao cho thiy

phan carbohydrate trong phu phdm ngii c6c cdn enzyme thdy phin khac dé tao dwong, trong khi

protease dwoc lwa chon khi muc tiéu 13 peptide, amino acid hoic bién déi tinh chat protein [,

Bang so sanh trng dung theo nén nguyén |
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Bang trén cho thiy cung la “thiy phan ngii c6¢”, nhwng co chit thit sw c¢6 thé khac nhau: gluten la

mang protein tao cau tric, protein ngé thwong di kém ma tran tinh bt va chat xo, con protein gao

thworng cin cai thién kha nang phan tan. Vi vy, protease thwc vat nén dwoc hiéu 1a céng cu xtr Iy phan

protein trong nguyén liéu, khdng phai enzyme chung cho moi thanh phan ctia ngii cdc €],

Loi ich cdng nghé: diéu gi c6 thé thay ddi sau thay phan?

Tang do hoa tan va kha ning phan tan

Mbt trong nhirng tdc ddong dé quan sat clia thily phan protease 13 ting kha ning phan tan cla protein.

Khi protein 1&n bi cdt thanh peptide ngin hon, ciu truc két tAp c6 thé gidm, nhiéu nhém phan cuc hon

duwgc boc 16 ra moi trudrng nuwdre, va hé nguyén liéu c6 thé chuyén tir trang thai lang, von hodc dan hoi

sang dang phan tan dé xir Iy hon 51,
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Figure 3. Thdy phan protein mdt phan lam suy yéu mang gliadin—glutenin lién tuc
va co thé gilp bot gluten [Ga mi dé hydrat hda va phan tan hon.

Véi gluten lda mi, nghién ctru vé bién ddi bang protease cho thiy sw thay d6i do hoa tan lién quan dong
thoi dén bién doi cdu dang va twong tac phan tir, khéng chi don gidn la gidm khéi lwong phén tir. Diéu
nay giai thich vi sao cing mot mirc “cit protein” trén 1y thuyét van c6 thé tao ra dich thily phan c6 do

nhét, dd duc hodc kha ning 6n dinh khac nhau trong thuc t& san xuat [°1,

Tao peptide va amino acid cho huong vi

Protease c6 thé gidi phdng peptide ngan va amino acid tw do, nhitng thanh phan gép phin vao vi nén,
vi umami, hiu vi hodc kha nang tham gia phan &ng tao hwong trong ché bién. Trong cac san phdm lén
men tir protein thwc vat, qua trinh phan gidi protein thwong la buwéc quan trong dé vi sinh vat hoic

phan (rng sinh héa ti€p theo tao ra cdu hinh hwong vi phtrc tap hon [,

Tuy nhién, thily phan protein khong dong nghia ludn cai thién cdm quan. Mot s6 peptide trung gian c6
thé tao vi ding, dic biét khi chira nhiéu amino acid ky nwéc; vi vay muc tiéu thyc té thwong la kiém soat

mirc thily phan d€ cin bang giita ting peptide hoa tan va han ché vi ding, thay vi ¢ ging cit protein

cang sau cang tot ],
Diéu chinh ciu truc bdt nhao va sdn pham nuéng

Trong bot mi, gluten gift vai tro khung ciu tric. Protease 1am y&u hoic tai cdu tric mang nay bang cach
cidt mot phan chudi protein, tir d6 c¢6 thé 1am bdt mém hon, gidm dd dan hoi hoic thay d6i kha niang

can, dinh hinh va nwéng 61,
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U'ng dung nay dic biét hitu ich khi nha san xuat khéng mudn loai bé gluten hoan toan ma chi can diéu
chinh tinh chat bot. T6ng quan vé enzyme tac dong 1én gluten va dough cho thiy protease nam trong
nhém enzyme cé dnh hwdng roé dén dd manh bét, tinh gidn, ciu tric vun banh va dic tinh san phim

nuwéng, nhwng hiéu qua phai pht hop véi tirng cong thire 161,

Figure 4. Xt ly bang protease cé thé lam giam kich thudc phan tir clia céc protein
ngd giau zein va thay déi sy can bang gitta cac bé mat ky nuwéc va wa nudc clia

chung.
Bang chirng khoa hoc vé bién ddi gluten bang protease

Cac nghién ctru hién c6 Gng hd nguyén ly rang protease c6 thé bién d6i gluten & cip dd ciu truc va
chirc ndng. Tong quan vé protein gluten ghi nhan enzymatic modification 12 mét hwéng quan trong dé
thay ddi tinh chat chirc nang, bao gdm dd hoa tan, tinh nhii hoa, kha ning tao bot va dic tinh c6ng nghé

lién quan dén san pham bot 71,

Mot nghién clru ndm 2024 vé co ché hoa tan gluten bang protease cho thiy xir Iy enzyme c6 thé 1am
thay déi ciu tric protein, twong tac phan tir va cac dac tinh bé mit, tir d6 cai thién kha ning hoa tan
cda gluten. Piéu nay c6 y nghia thuc té vi gluten nguyén ven thwong khé phin tan trong nwéc, con

gluten da dwoc thiy phan mot phan cé thé phit hop hon véi dich protein, gia vi hodc hé 1én men [°1,

Cac nghién ctru vé peptide gluten gy dap &rng mién dich ciing cho thidy mot s6 protease chuyén biét c6
thé phan giai cac trinh tw khé cit trong gluten. Vi duy, protease serine tir vi khuin da dwoc nghién ctru
vé kha nang thdy phan peptide nguon géc gluten lién quan dén bénh celiac, cho thiy tiém nang khoa

hoc ctia viéc nhiam vao cac ving peptide bén véi tiéu héa thong thuong 11,
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Du vay, két qua nghién clru khong nén duoc dién gidi thanh cam két sdn phdm cudi “an toan cho nguoi
bénh celiac”. MOt peptidase gidng pepsin tir Rhodotorula mucilaginosa ciing dwoc mé ta 1a c¢6 khe gan
co chitlinh hoat d€ phan giai peptide mién dich tir gluten, nhwng day 1a bang chirng co ché trong diéu

kién nghién ctru, khong phai bdo dam phap 1y hay dinh dudng cho moi thuc pham chira gluten 2],
Vi sao khéng nén tuyén bé “khéng gluten” chi dwa vao enzyme?

Gluten gay thach thirc vi cac doan peptide giau proline va glutamine cé thé bén hon tredc mot s6
enzyme tiéu hda thong thwdng. Protease phu hop c6 thé gidm hoic phin gidi mot sé phan doan nay,
nhwng mirc d6 phan giai phu thudc vao enzyme, thoi gian ti€p xdc, pH, nhiét do, trang thai protein va

toan b ma tran thwc pham M1,

Figure 5. Trong cac hé gao, enzyme nay bién d&i protein gao va khéng thuc hién vai

trd chuyén héa tinh bét nhuw amylase.
Trong thwc phdm thwong mai, tuyén bo “khéng gluten” hodc phtu hop véi ngudi bénh celiac cadn dua
trén tiéu chuén, ki€ém soat nguyén liéu va xac nhan thanh phdm theo quy dinh lién quan. Vi viy, enzyme
protease nén dwoc md ta chinh xac 1a cong cu ho tro thiy phan gluten hoic diéu chinh protein, khdng

phai gidi phap tw dong loai bé moi riii ro mién dich 2,

Cach dién giai than trong nay ciing bdo vé gia tri cdng nghé that cia enzyme. Thay vi hita hen qua mitc,

nha phat trién san pham c6 thé tip trung vao cidc muc tiéu do dwoc trong ndi bd quy trinh nhw do hoa

tan, d6 nhét, ciu tric bot, hwong vi, mirc peptide mong mudn hoic tinh 6n dinh cta dich thiy phan 71,
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Ung dung trong thiy phan gluten lGa mi

Trong san xuat nguyén liéu tir gluten Iia mi, protease cé thé dwoc dung dé tao dich thiy phan protein,
peptide thwc vat hodc thanh phan hé tro hwong vi. Co ché cit protein gitp gidm kich thuéc phan ti,
pha mot phan twong tac glutenin-gliadin va 1am nguyén liéu dé phan tdn hon trong méi trudng nwéc
[5]

D6i véi sdn phdm bét nhao, protease cé thé dwoc dung & mirc kiém soat dé€ lam mém mang gluten. Khi
bot qua manh hodc qua dan hoi, thlly phdn mot phan gidp gidm strc khang kéo gidn, ho tro tao ciu truc

pht hop hon cho sdn phdm can do gion, dd x6p hodc d6 dai thap hon [°,

Rui ro chinh trong nhém &ng dung nay 1a thlly phan qué siu. Néu mang gluten bi cat qua mirc, bot c6
thé mat kha nang gitr khi, sdn phdm nwéng c6 thé yéu ciu tric, hodc dich thuy phan c6 thé xuit hién vi

dang; do d6, muc tiéu hop ly 1a dat mirc bién ddi vira di cho cong thirc chit khong phai pha hiy hoan

toan protein [],

Figure 6. CAc nhom enzyme khac nhau nhdm dén cac co chat ngii cdc khac nhau;
protease tac dong |én protein, trong khi amylase, cellulase, xylanase va phytase x{r

ly cac thanh phan khac clda hat.
Ung dung trong thiy phan protein ngo

Véingd, protease thuwe vat ¢ thé ho tro tao peptide tir phan protein trong bot ngd, dich treo nguyén

litu hodc phu pham giau protein. 'ng dung phit hop gdm nguyén liéu gia vi, dich 1én men, nén peptide

thuc vat hodc thanh phan dung dé cai thién kha ning phan tan ctia hé protein [,
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Dbiém quan trong la ngd chira nhiéu tinh bot va thanh phin thanh té€ bao, nén cum tir “corn hydrolysis”
c6 thé gdy nham l1an néu khong xac dinh co chit. Enzyme protease nham vao protein; néu quy trinh
can chuyén tinh bot thanh dextrin hodc dwong, d6 la vai tro cia enzyme amylolytic, con néu can xt ly

cellulose trong phu pham thi lai lién quan dén cellulase va enzyme lignocellulose khac 81,

Trong mot quy trinh phdi hop, protease c6 thé dirng cling cac enzyme khac nhung van can dwoc danh
gia theo muc tiéu protein. Vi dy, khi nguyén liéu 1a hon hop protein-tinh bét-xo, thily phan protein c6
thé cai thién hwong vi va gia tri peptide, trong khi enzyme carbohydrate quyét dinh dé nhét, dwong

hoa tan hodc kha ning loc cda dich [,
Ung dung trong thiy phan protein gao

Protein gao thwong dwoc quan tAm trong sdn pham c6 ngudn géc thwe vat vi ¢é thé phu hop véi nhiéu
cong thirc khong dung sira hodc khong dung protein dong vat. Tuy nhién, han ché vé d6 hoa tan khién
protein gao nguyén ven déi khi khé dwa vao d6 udng, sét, bot pha hoac hé phan tdn can cam giac

miéng min 11,

Protease gitip xir Iy han ché nay bang cach cit protein thanh peptide nhé hon, gidm xu huwéng két tu va
tang kha nang phan tan. Khi dwoc kiém soat dung, dich thiy phin protein gao cé thé phu hop hon cho

nén gia vi, nguyén liéu peptide thuc vat hodc san phdm 1én men can ngudn nitrogen dé sir dung hon [,

Figure 7. Quad trinh thiy phan protein ngii cAc c6 kiém soat thuwdrng can hydrat hda
co chét, diéu kién phu hgp, bé sung enzyme, theo ddi mirc dé thldy phan va thdm
dinh chirc ndng & cac budc sau.
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Twong tw ngd, nguyén liéu gao cling chira nhiéu tinh bot va xo tly dang dau vao. Néu muc tiéu la thay

phén carbohydrate tir rom gao hodc phu pham lignocellulose, enzyme nhw cellulase méi la trong tim;

con néu muc tiéu la peptide va amino acid tir phan protein, protease 1 enzyme pht hop hon 1%,
Cac yéu to quy trinh dnh hwéng dén két qua

Hiéu qua ctia protease phu thudc vao mirc ti€p xtc gitra enzyme va protein. Trong hé bot kho, protein it
linh dong hon; trong hé nwéc hodc ban 16ng, protein cé co hdi treong nd, phan tan va ti€ép xdc véi

ving hoat dong ctia enzyme tot hon, nhe d6 phan tng thiy phan thwong dé kiém soat hon 4,

pH va nhiét d6 dnh hwéng truwc ti€p dén cau tric enzyme ciing nhw trang thai protein. Néu diéu kién
nam ngoai viing ph hop, enzyme c6 thé mat ciu hinh hoat ddong hodc co chit protein cé thé két tu
theo cach lam giam kha nang ti€p can; nghién ciru vé kha nang thich nghi cia protease cho thay thay

ddi mdi treong 6 thé din dén thay ddi ciu triic bac hai va hiéu sudt thily phan 11,

Thoi gian thily phan ciing 12 bién quan trong. Thoi gian qué ngdn c6 thé chwa du dé dat dd hoa tan
hodc mirc peptide mong mudn, trong khi thi gian qua dai c¢é thé tao peptide dang hodc 1am mat chirc
nang ciu tric cua protein; véi gluten, diéu nay dac biét ro vi cing mot protein vira la co chat thiy phan

vira 1a yéu to tao khung cho dough ©l,

Ma tran thwc phdm cling c6 thé lam thay déi két qua. Tinh bot, chit xo, lipid, mudi, polyphenol hodc san
phdm phan rng nhiét c6 thé dnh hwdng dén trang thai protein va kha ning ti€p cin cta protease; do

dé, cuing mot ché phdm enzyme c6 thé cho két qua khac nhau giira gluten ¢ dic, bot mi nguyén liéu,

bot ngd hoic protein gao 31,
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Figure 8. Thly phan & murc vira phai cé thé cai thién kha ndng phan tan va hoat tinh

S

a

bé mat, trong khi thily phan qua murc cé thé lam yéu cdu tric hodc tao vi dang.
So sanh protease thwc vat véi cdc nhom enzyme khéac trong ngii coc

Trong ché bién ngii cdc, protease thworng dwoc nhic ciing amylase, cellulase, hemicellulase hodc lipase,
nhung moi nhdm enzyme cé co chit khac nhau. Protease xtt ly protein; amylase xt ly tinh bot; cellulase
va hemicellulase xtr ly thanh t€ bao thwc vit; lipase tac dong 1én lipid, vi vdy chon sai nhém enzyme sé

dan dén ky vong sai vé san pham [,

biéu nay dic biét quan trong v&i cum &ng dung “corn and rice hydrolysis”. Néu nha phat trién san

phdm mudn gidm do nhét tinh bot hodc tao dwong 1én men, protease khéng phai cdng cu chinh; néu

mudn tao peptide, ting nitrogen hoa tan hoic diéu chinh protein, protease méi 1a lwra chon phit hop B,

Véi gluten 1da mi, protease c6 vai tro néi bat hon vi muc tiéu thwdong chinh 1a protein. Cc enzyme thuy
phéan khac cling c¢6 thé anh hwédng dén dough théng qua tinh bot hodc polysaccharide, nhwng protease
tac déng truc ti€p vao mang gluten, nén chi mot thay d6i nhé trong mirc thily phan ciing c6 thé tao

khac biét lén vé tinh chit co hoc €],

Lwu y vé cam quan va kiém soat vi dang

Peptide tao ra trong thiy phan protein c6 thé mang vi umami, vi ngot nhe, vi min nén hoic vi dang tuy
thanh phan amino acid va chiéu dai chudi. V&i protein thwc vat, vi ding thwdong lién quan dén peptide

ky nwéc dwoc gidi phong trong giai doan thiy phan trung gian, vi vay kiém soat phan rng la mot phan

quan trong ctia phat trién san pham 71,

enzymes.bio - Enzymes.bio Research Team Page 12 of 16



Mot chién lwgc cong nghé thwong dung 1a phdi hop ki€u cat trong mach va cat ddu mach dé giam tich
liiy peptide dang trung gian. V& mit co ché, cit trong mach tao nhiéu peptide m&i, con cat ddu mach co6
thé tiép tuc rut ngan mot phian peptide va gidi phéng amino acid; cach phdi hop nay gitp diéu chinh hod

so peptide thay vi chi ting mitc phan giai tong thé 31,

Tuy nhién, “it ddng hon” khong thé dugc gid dinh cho moi nguyén liéu. Gluten, protein ngd va protein
gao c6 thanh phan amino acid va trang thai ciu tric khac nhau, nén cing mot diéu kién xt Iy c6 thé tao
hd so cdm quan khac nhau; danh gid cdm quan ndi bd ctia thanh phdm van 1a bwéc cn thiét trong phat

trién cong thirc 1.

Figure 9. Protease cé thé bién déi cac protein cé ngudn gdc tir gluten, nhung viéc
dinh vi sdn pham cudi cung |a khéng chira gluten can dugc tham dinh phu hop va
tuan thu theo tirng thi trwdng.

Tinh bén virng va gia tri cong nghiép clia enzyme nguén goc thuc vat

Enzyme nguon gbc thuc vat dwgc quan tdm vi phi hep véi xu hwdéng xtc tac sinh hoc, x Iy nhe hon va
giadm phu thudc vao héa chit khic nghiét trong ché bién. Cac tdng quan vé plant-derived enzymes ghi
nhin nhom enzyme nay c6 tiém nang trong rng dung cong nghiép nho khad nang xtc tac dac hiéu, diéu

kién van hanh twong ddi 6n hoa va kha nang tich hop vao quy trinh sinh hoc ™1,

Protease thwc vt ciing c6 lich st &rng dung trong thwc phdm, vi du cic enzyme thuy phan protein tir
nguoén thwc vat dwoc nghién ciru cho lam mém, dong tu, bién doi ciu tric hodc tao peptide. Téng quan
vé aspartic proteases thwc vat cho thdy cac enzyme thuc vat c6 thé cé gia tri trong nhiéu &ng dung

cong nghiép, du mdi loai enzyme van cin dwoc xem xét theo co chat va muc tiéu cu thé 131,
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D3i voi doanh nghiép ché bién, lgi ich bén vitng khéng chi ndm & ngudn gdc enzyme ma con & kha
nang nang gia tri nguyén liéu. Khi gluten, protein ngd hoic protein gao dwoc chuyén thanh dich thay
phén c6 d6 hoa tan va &ng dung cao hon, nha san xuit c6 thé mé rong diu ra cho ngudn protein thue

vat thay vi chi dung & dang bot tho [°1,
Vai tro cung (rng ciia Enzymes.bio

Enzymes.bio cung cip Plant Proteolytic Enzyme Wheat Gluten Flour Special Enzyme For Corn And Rice
Hydrolysis qua kénh truc tuyén theo don vi 1 kg. Cach mé ta phu hop 1a Enzymes.bio dong vai tro nha
cung cip san pham enzyme cho khach hang B2B; khong nén trinh bay nhw mot nha san xuat, don vi

phat trién chiing enzyme hoic phong thi nghiém phéan tich .

D48i véi ho so st dung cong nghiép, CoA va SDS dwoc cung cip kém theo khi dit hang. CoA hé tro leu
ho so 16 hang & cip dd thwong mai, con SDS ho tro thong tin an toan khi bdo quén va thao tac; tuy
nhién, cac tai liéu nay khong thay thé viéc danh gid phu hop cia enzyme trong cong thirc, quy trinh va

quy dinh ap dung cho san pham cuéi .

Figure 10. C4c linh vic &ng dung chinh gdm bién d&i bot gluten [Ga mi, thiy phan
bot gluten ngd hodc protein giau zein, bién d&i protein gao va hd tro ngudn nito

cho quad trinh 1én men.

San phdm nay nén dwoc nhin nhin nhw mét thanh phan x ly trong quy trinh, khong phai sdn pham
tiéu dung trwc ti€p. Gia tri chinh ndm & kha ning hé tro thily phan protein thwc vat, tao peptide, diéu
chinh tinh chit gluten va cai thién kha nang str dung ctia nguyén liéu protein trong cac hé thuwc pham

hodc cong nghiép phu hop [,
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Két ludn

Plant Proteolytic Enzyme Wheat Gluten Flour Special Enzyme For Corn And Rice Hydrolysis l1a ché
phdm protease thwc vit danh cho cac tng dung thiy phan protein trong gluten ltia mi, protein ngo va
protein gao. Co ché c6t 161 1a cat lién két peptide dé thay ddi kich thuérc, cdu tric va twong tac clia
protein, tir d6 c6 thé cai thién dd hoa tan, hd tro tao peptide, phat trién hwong vi 1én men hoic diéu

chinh c4u tric bot nhao B,

Bang chirng khoa hoc hién c6 Ging ho vai tro ciia protease trong bién ddi gluten va protein thuc vat,
nhung két qua phu thudc manh vao co chat, ma trn, pH, nhiét do, thoi gian va muc tiéu cong thirc. Pac
biét, v&i rng dung lién quan dén gluten, enzyme khong nén dwoc quang ba nhw bdo ddm “khong

gluten” hay giai phap cho bénh celiac néu khong cé kiém soat va xac nhan thanh pham phu hop 121,

Trong cach st dung thwec té, san phdm phu hop nhit khi dwoc dinh vi la cong cu enzyme cho xtr ly
protein: thiy phan gluten lia mi, tao peptide tir ngd hodc gao, hd tr¢ gia vi lén men va diéu chinh tinh
chit nguyén liéu protein thwc vit. Enzymes.bio cung cip san phdm theo don vi 1 kg kém CoA va SDS khi

dat hang, giip khach hang B2B tich hop enzyme vao quy trinh phat trién va san xuit cta riéng minh .

Pat mua Plant Proteolytic Enzyme Wheat Gluten Flour Special Enzyme For Corn And
Rice Hydrolysis trwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua truc tiép trén cra 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 Dit liéu An toan.

Mua Plant Proteolytic Enzyme Wheat Gluten Flour Special Enzyme For Corn And Rice Hydrolysis -

Tai liéu tham khao

DPuwoc danh s6 theo thit tw trich dAn dau tién. Cac ngudn truy cip 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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