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Neutral Protease *Bacillus subtilis* cho bot mi: enzyme
diéu chinh gluten trong banh mi, bun, cracker va b6t nhao
cong nghiép

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

Neutral Protease Bacillus subtilis 1a protease trung tinh dwoc dung dé thiy phin c6 kiém soat
protein bot mi, dic biét 12 mang gluten, nham lam bot nhao bét dai, dé can, dé tao hinh va 6n
dinh hon trén diy chuyén. Trong rng dung banh, gia tri chinh ctia enzyme nay khong phai
“lam manh gluten”, ma la diéu chinh d6 dan h6i-do gian dé bot pht hop hon véi quy trinh
chia, can, vé, ép khudn hoac 1én men. Enzymes.bio cung cip san phdm nay truc tuyén theo
don vi 1 kg; CoA va SDS dwoc cung cap kém theo khi dat hang, va Enzymes.bio 1a nha cung

cip chir khong phai nha sdn xuat hay phong thi nghiém phat trién enzyme .

Neutral Protease Bacillus subtilis 1a gi trong béi canh bét mi?

Neutral Protease Bacillus subtilis 1a mot ché pham protease c6 nguén goc tir hé enzyme lién quan dén
Bacillus subtilis, dwgc dinh hwéng cho xtr Iy protein trong bot mi va bot nhao. Protease la nhém
enzyme cat lién két peptide trong protein; trong thwc phdm, ching dwoc dung rong rai dé bién déi cdu
tric protein, cai thién tinh c6ng nghé hodc tao cac phan doan peptide cé dac tinh chirc nang khac véi

protein ban dau [,

Trong tén san pham c6 cum “Flour-Specific Endonuclease”. Khi dit trong &rng dung bot mi, cich hiéu ky
thuat hop 1y 1a enzyme c6 hoat tinh ki€u endo-protease trén protein bot: enzyme cit & bén trong

chudi polypeptide thay vi chi “gdm” tir ddu mut chudi. Khong nén dién gidi cum nay theo nghia hep cua
endonuclease trong sinh hoc phan tir 12 enzyme cat DNA/RNA, vi co ché phu hop véi ttng dung bot mi

1a protease tac dong 1én gluten va cac protein lién quan trong bot 11,

Nguon Bacillus subtilis c6 y nghia thwc té vi loai nay dwoc nghién cru nhiéu trong san xuit enzyme
ngoai bao, bao gom protease. Cac nghién ctru gan day ti€ép tuc mo ta protease tir Bacillus subtilis nhw
mot nhém enzyme cé tiém nang trong thwc phdm va cac rng dung cong nghiép, nho kha nang thay

phan protein trong diéu kién ché bién khac nhau 2],
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Vi sao protease trung tinh hiru ich trong bot mi va banh?

B6t mi khong chi la tinh bdt; phan quyét dinh 1&6n dén tinh chat bot nhao la protein gluten, chi yéu gom
gliadin va glutenin. Khi tron vé&i nwéc va chiu tac dong co hoc, cac protein nay hinh thanh mang
viscoelastic: vira dan hoi dé giir khi, vira gidn dé tao hinh. Néu mang nay qua khang kéo, bot nhao sé co

lai sau can, khoé chia, khé vé, dé gay sai léch kich thuéc trong bun, banh mi mém, biscuit hodc cracker.

Protease trung tinh hd tro bang cach cat mot phan cac chudi protein trong mang gluten. Sw cat nay lam
giam chiéu dai hiéu dung cta chudi protein va sé diém lién két co hoc giita cadc phan ti, tir d6 gidam lwc
khang kéo va ting kha nang thw gian cia bot nhao. Nghién ctru vé thiy phan gluten ltia mi bang
protease tir Bacillus subtilis cho thdy xtr Iy enzyme cé thé 1am thay d6i tinh chit chirc ndng cda gluten

thdy phan, ciing cd co s& rang protease c6 thé bién ddi hanh vi cla protein lta mi 3,
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Figure 1. Bacillus subtilis 321 &
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Trong thuc t€ san xuat, tic dong mong mudn khéng phai la pha vé hoan toan mang gluten. Muc tiéu la
“n&i” ciu tric & mirc c6 ki€m soat dé€ bot dé can, dé kéo gian, it bat ngwoc va it rach khi di qua may. Néu
thiy phan qua siu, bot c6 thé yéu, dinh, mat kha nang giir khi hodc kho gitr hinh; vi vdy neutral
protease nén dwoc xem la cong cu tinh chinh lwu bién, khong phai thanh phan thay thé cho quan ly bot,

nuwéc, thoi gian tron va 1én men 31,
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Co ché enzyme: tir cat peptide dén thay dadi lwu bién bot nhao

Cat lién két peptide trong protein gluten

Vé mit hda sinh, protease xic tdc phan rng thiy phan lién két peptide. Véi endo-protease, vi tri cit
nam bén trong chudi protein, tao ra cac peptide c6 kich thwéc nhé hon. Khi d6i twong 12 gluten, viéc cat
ndi chudilam gidm kha ndng cac protein dai tao mang lién tuc, tir d6 anh hwéng truc ti€p dén do dan

hoi, d6 kéo gidn va thi gian hoi phuc cia bot nhao [,

biéu nay khac v&i tic dong cia amylase 1én tinh bot hodc xylanase 1én arabinoxylan. Protease tip trung
vao pha protein; vi vy anh hwéng dé thiy nhat thudng 1a thay d6i do dai, dd co, cdm gidc can va do 6n
dinh hinh dang trong qua trinh tao hinh. Néi cadch khac, enzyme nay khong nham tao dwong 1én men

hay chéng ldo héa tinh bt truc ti€p, ma diéu chinh “khung co hoc” do gluten tao ra.

Vi sao “trung tinh” phu ho'p véi hé bot nhao?

B6t nhao dung cho banh mi, bun, bdnh bao hodc cracker thworng hoat ddng trong moi trweong khong
qua acid hay qua kiém. Mot protease trung tinh vi vy c6 tinh logic cong nghé: enzyme dwoc Iwa chon
dé hoat dong trong khodng diéu kién gin v&i mdi treong cla bot nhao, noi protein da hydrat héa va co
da do linh dong dé enzyme ti€p can. Tong quan vé protease dung trong thwc phdm phén biét nhiéu
nhém protease theo diéu kién hoat dong va ngudn san xudt, trong dé protease trung tinh la nhém cé

vai trd 16 trong ché bién protein thuc pham [,

Trong bot khd, enzyme gin nhuw chwa c¢6 moi treorng dé€ hoat dong hiéu qua. Tac ddong thuc t&€ bat dau
khi bot dwoc thém nuéc va tron: nwde lam protein treong nd, mé ra cac vung ti€p can trén chudi
protein, con tron co hoc phan tdn enzyme vao hé bot. Vi vy, két qua cudi cing phu thudc manh vao

cong thirc, cworng do tron, thoi gian nghi, thoi gian 1én men va nhiét do bot nhao.
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Tac dong cé gidi han trwéc khi ciu tric dwoe o dinh bang nhiét

Trong cac san pham c6 nwéng, hip hoic gia nhiét, cAu tric cudi cing dwoc c6 dinh khi tinh bot hé hoéa,
protein bién tinh va nwéc phin b6 lai trong rudt banh. Protease chi yéu phat huy trong giai doan
tredc gia nhiét: tron, nghi, Ién men, can hodc tao hinh. Khi di qua giai doan nhiét cao, hoat tinh enzyme
thwong suy gidm, nén dnh hwdng quan trong nhit nam & viéc bot nhao dwoc xt Iy nhw thé nao trwdc

khi sdn phdm “set” ciu truc.

Cach nhin nay giup tranh ky vong sai. Neutral protease khong phai phu gia “stra” moi 16i thanh phim
sau nwdng; né 1a cong cu diéu khién trang thai bot trwdre khi nwdéng hoic hip. Néu quy trinh tron qua
manh, bét qua 4m, men hoat dong khéng 6n dinh hodc bét nén vén da yéu, protease c6 thé lam rui ro

tang l1én thay vi cai thién chat lwgng.
Bang chirng khoa hoc lién quan dén Bacillus subtilis protease

Bacillus subtilis 1a nén tdng quen thudc cho enzyme ngoai bao

Bacillus subtilis dwgc nghién cru rong rai vi khd nang tiét enzyme ra méi trwong, trong dé cé protease.
Mot diém dang chi y 1a san xuat protease ngoai bao cé thé dem lai loi ich sinh thai cho vi khuin nhung

cling tao chi phi sinh ly tuy ngir cdnh, cho thay day la mot dac diém sinh hoc thwe sw ch khéng chi la

hién twong phu M1,
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Cac nghién ctru vé protease tir Bacillus subtilis cho thdy nhém enzyme nay khong dong nhat: c6 thé
khac nhau vé loai xtc tic, pho co chit, d6 bén va tinh phu hop &ng dung. Vi du, protease collagenolytic
tir mot ching Bacillus subtilis da dwoc tinh sach, dic trung va khdo sat tng dung, minh hoa rang cac

chiing khac nhau cé thé tao protease vé&i dic tinh chitc niang rat khac nhau Bl

biéu d6 cling c6 nghia la khong nén suy ludn qué mirc tir mét bai bdo vé mot ching cu thé sang moi
sadn phdm thwong mai. Bang chirng khoa hoc ting h6 nén tang chung cla protease Bacillus subtilis,
nhwng hiéu qua trén tirng cong thirc bot mi van phu thudc vao dic tinh ciia ché phidm, diéu kién quy

trinh va muc tiéu san pham.

Figure 3. Sd Z2H|OHX = X8 8 S= 780 M E5o| MEE, A, 714
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Protease Bacillus subtilis cé tiém ning thuc phdm, nhwng can phén biét (rng dung
Mot nghién ctru vé protease thu dwgc tir Bacillus subtilis cong sinh v&i con trung da danh gia tiém nang

st dung trong thwc phim, cho thay protease tir ngudén Bacillus ti€p tuc la chu dé dwoc quan tim trong

linh virc ché bién protein 2], Tuy nhién, “tiém ning thwec phdm” khong dong nghia véi viéc moi protease

déu cho cung mdt tac dung trén bot mi, vi gluten la hé protein dac thu véi ciu tric mang phic tap.

Trong gluten ltia mi, thily phan bang protease cé thé 1am thay ddi dd hoa tan, kha ning gitr nwéc, kha
nang tao bot hodc cac dic tinh chirc ndng khac cta protein. Nghién cru t6i wu hda thiy phan gluten lua
mi bang protease tir Bacillus subtilis MTCC 2423 cho thiy xt Iy enzyme 1a mot hwdng co co s& dé€ cai

thién tinh chit cta gluten hydrolysate, du muc tiéu nghién cru hydrolysate khéng hoan toan trung véi

muc tiéu diéu chinh bt nhao trong bakery 31,
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Vi vy, cach dién giai ding cho Neutral Protease Bacillus subtilis trong bot mi 1a: co' ché protease va
bang chirng trén gluten ting ho kha ning diéu chinh protein lia mi, nhwng két qua thuc té phai dwoc
danh gia trong béi cdnh cong thirc va diy chuyén cu thé. Pay la 1ap luidn ky thuét thin trong hon so véi

tuyén b6 rang enzyme luén lam banh n& hon hodc mém hon.
Ung dung chinh trong nganh banh va sdn pham bot nhao

Banh mi mém, bun va sandwich bread

Trong banh mi mém, bun hoic sandwich bread, b6t nhao cAn cin bang gitra gitt khi va dé tao hinh. Néu
gluten qua manh, bot c6 thé co rut sau can, gy bién dong chiéu cao hodc hinh dang; néu gluten qua
yéu, banh c6 thé xep, ruét kém hodac kho giir cau tric. Neutral protease phu hop nhat véi treong hop

bdt c6 xu hwdng qua dai, qua khang kéo hodc kho thw gian.

O day chuyén tdc do cao, thoi gian bot dwoc “nghi” dé tw thw gidn thwdng bi gi¢i han. Protease cé thé
ho tro rut ngan cam giac cang co hoc cia bot bing cach gidm mot phan lién két protein, tir d6 gitip khoi
bot di qua chia, vé, can hodc tao hinh 6n dinh hon. TAc ddng nay dac biét c6 y nghia khi nha may can

duy tri nhip vin hanh nhwng bot nén thay déi theo mua vu hodc theo 16.

Biscuit, cracker va san pham can méng

Véi biscuit, cracker va cac san phdm cin can tAm, mang gluten qua dan hoi cé thé 1am tdm bot co lai sau
can, khé dat kich thwéc 6n dinh hodc giy bién dang sau cat. Neutral protease gitup gidm lwc hoi dan hoi

clia bot, nhor d6 tAm bot c6 thé trai déu hon va dé kiém soat hinh dang hon. DAy 1a rng dung rat khac
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v&i banh mi: muc tiéu khong phai téi da héa giir khi, ma la 6n dinh dé6 méng, kich thwéc va cadm giac an.

\n

Trong nhém san phdm nay, protease thuworng dwoc quan tim khi nha sdn xudt muén giam doé “Ii” cta

bot ma khéng thay déi qua manh cong thirc nén. Tuy nhién, néu dung qua mic, bot c6 thé mit do lién

két can thiét, bé mit dé dinh hodc sdn phdm sau nuéng thiéu ciu tric. Vi vy, enzyme cin dugc can

bang v&i ham lwong protein bot, chit béo, dwdng, nwéc va thoi gian nghi bot.

Banh bao, steamed bread va hé bét hap

Trong banh bao hoic steamed bread, ciu tric dwoc tao khéng chi bdi gluten ma con béi tinh bot, nwéc

va qué trinh hip. Sw thay d6i thanh phan bot, vi du bé sung chat xo nhw B-glucan yén mach, c6 thé anh

hwong dén dic tinh bot va chit lwong steamed bread, cho thdy hé bot hdp rat nhay véi cAn bang gitra

nuéc, protein va polysaccharide (6],

Neutral protease cé thé hiru ich khi b6t hAp qua dai hodc khé can, nhwng can thin trong hon so v&i

mot sO6 wng dung caAn mdéng. Néu mang protein bi n&i qua nhiéu, san pham hip c6 thé gidam do dan hoi

mong mudn hodc ciu tric ruét kém. Trong nhodm nay, enzyme nén dwoc nhin nhw céng cu tinh chinh

cadm giac bot va tao hinh, khong phai yéu t6 duy nhit quyét dinh dé né hoic dd trang.

So sanh Neutral Protease v@&i cac enzyme lam banh thuong gap

Nhom

enzyme

Neutral
Protease
Bacillus
subtilis

Alpha-amylase

Xylanase

Lipase

Co chat chinh trong
bot

Protein gluten va

protein bot mi

Tinh bot bj ton
thuong hoac dextrin

Arabinoxylan trong
thanh té€ bao hat

Lipid bot va lipid b6

sung
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A "~ .
can rudt min
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léch muc tiéu

Bot yéu, dinh,
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Bot qua mém
hodc thay d6i d6
dinh néu dung qua

muc

Anh hudng mui vi
hodc cau truc néu

khong phu hop
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Nhém Co chat chinh trong Tac dong cong o . L Rui ro néu dung
Khi nao thwong hivu ich

enzyme bot nghé dién hinh léch muc tiéu
ol Glucose va oxy, tao Tang cuo'ng mang Bot qud chat, kho
ucose 2e L ea . e m o N . e s .
y tdc dong oxy hoda bot, cai thién do BOt yéu can tang do chiu tron gian néu dung sai
oxidase . . N
gian tiép virng muc tiéu

Béng trén cho thiy protease khong nén dwoc x€p chung chirc nang v&i cac enzyme “ting cwong” bot.
Vai tro cia né gan nhw doi trong véi cdc hé lam manh mang gluten: protease gitip bét bét khdng co
hoc, trong khi cac tic nhan oxy héa hodc mot sé hé enzyme khac cé thé lam mang bot virng hon.
Nghién ctru vé protease thwc phAm nhin manh rang gia tri ciia protease nam & kha nang bién ddi

protein cé Kiém soat, vi vay cach dung phai dwa trén muc tiéu protein cu thé ],
Cac yéu to quyét dinh hiéu qua trong bét nhao

Chat lwvgng bét va dd manh gluten ban dau

Bot c6 ham lwong protein cao chwa chic ludn cin protease, va bot protein thap ciing khdng phai lic
nao ciing tranh protease. Piéu quan trong la trang thai co hoc thuc té: b6t ¢6 co rut manh khéng, c6
kho can khong, c6 qué dai khi vé hodc ép khudn khong, va thanh pham c6 bi bién dang do h6i dan hoi

khong. Protease phut hop nhit khi vAn dé chinh nam & do khang kéo va thoi gian thw gidn cua gluten.

ie Bacillus Subtilis Protease 50,000 U/G Flour-Specific Endonuclease —
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9 80 ~
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Illustrative profile modelled from the stated optimum range; not measured assay data

Figure 5. pHoﬂ [}-2 Neutral Protease Bacillus Subtilis Protease 50,000 U/G Flour-
Specific Endonuclease®| & CH 24O 2 pH 6.5~7.50| A £|& =t F7t0| LIE}
oL C}
(=1 .
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Néu bot nén da yéu, thi€u kha ndng gitr khi hodc dé nhio, protease c6 thé 1am bdt mit ciu triic nhanh
hon. Trong trwong hop dd, huwdng diéu chinh thwong lién quan dén quan ly nwéc, tron, enzyme tang
cwong hodc lwa chon bt phu hop hon. Pay 1a ly do protease cin dwoc danh gid nhw mét bién cong

nghé trong toan hé cong thirc, khong phai giai phap doc lap.

Nwérc, trén va théi gian tiép xic

Protease can nu¢c d€ protein treong né va dé phan rng thily phan dién ra. Trong giai doan tron,
enzyme dwoc phan tan vao khdi bot va bat dau ti€p cin cac vung protein c6 thé cat. Thoi gian tiép xic
cang dai trwedc khi gia nhiét, tdc dong 1én mang gluten cang c6 co hoi tich ldy, du mirc do con tuy thudc

vao cong thirc va diéu kién quy trinh.

Cuwong dd tron cling quan trong. Tron manh lam phat trién gluten nhanh hon nhwng ciing 1am 16 thém
vung protein cho enzyme tiép cian. Néu vira ting tron vira dung protease, bot cé thé chuyén trang thai
nhanh hon duv kién. Nguwoc lai, trong quy trinh tron ngin, enzyme c6 thé can thoi gian nghi hoic 1én

men dé biéu hién tac dong ré hon.

Twong tac véi chat béo, dwéng, mudi va phu gia

Chitbéo c6 thé boc mét phan protein va tinh bot, lam thay d6i cAch enzyme ti€p cin co chit. DPuwong va
mudi anh hwdng dén hoat dd nwérc, 1én men va cdm gidc bot. Cac hydrocolloid, chat xo hodc protein bd
sung c6 thé canh tranh nwéc hoic thay ddi ciu tric nén. Nghién ciru vé ma tran thwc phdm cho thay
moi trueorng thwe phdm c6 thé anh hwdng dang ké dén kha nang ti€p cin va dong hda cia thanh phan
dinh duéng, nhac rang enzyme khong hoat ddng trong “nwéc tinh khiét” ma trong mot ma tran phirc

Trong cic cong thirc giau chit béo hoidc dwong, tic ddOng cdm nhin cua protease c6 thé khac véi bot
lean dough. Cling mot enzyme c6 thé tao hiéu ng thw gidn ré trong mét hé bot, nhwng biéu hién nhe
hon trong hé khac do phan bé nuwéc, dd nhét nén hodc mirc @6 phat trién gluten khac nhau. Vi vay, khi
danh gia enzyme, cin nhin vao hiéu &ng quy trinh cudi cung: lwc can, do co, d6 dinh, do gitr hinh va cau

truc sau gia nhiét.
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cillus Subtilis Protease 50,000 U/G Flour-Specific Endonuclease — relati
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Illustrative profile modelled from the stated optimum range; not measured assay data.

Figure 6. = = 0] [[}-2 Neutral Protease Bacillus Subtilis Protease 50,000 U/G Flour-
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Loi ich ky thuat khi str dung ding muc tiéu

Loi ich thwc té dau tién 1a cai thién kha ndng gia cong. Khi bot qua dai dwoc diéu chinh vira da, khéi bot
c6 thé dé chia hon, it bAt ngwoc sau cén, it cing tai cdng doan tao hinh va gidm 4p lwc 1én thiét bi. Trong
boi cdnh cong nghiép, nhirng thay déi nhé vé do thw gidn cia bot cé thé giip diy chuyén van hanh 6n

dinh hon, dac biét v&i bun, bAnh mi mém, cracker hodc sdn phdm can tim.

Loi ich thir haila hd tro 6n dinh chat lwgng gitra cac 16 bot. Lia mi thay déi theo giéng, mua vu, diéu
kién bado quan va xay xat; do dé cung mot cong thirc cé thé cho cdm gidc bot khac nhau. Protease la
mot trong cac cong cu giup nha san xuit diéu chinh phin protein ctia hé bot, thay vi chi thay d6i nwéc
hodc thoi gian tron. Tuy nhién, tic dong nay la diéu chinh c6 diéu kién, khong phai bao dam tuyét déi

cho moi 16 nguyén liéu.

Loi ich thi ba la ting tinh linh hoat trong thiét ké sdn phdm. V&i sdn phdm can cdn mong, protease gitp
gidm xu hwéng co; v&ibun tdc dd cao, enzyme c6 thé hd tro tao hinh; véi mot s§ hé bot hip, enzyme
c6 thé 1am bot dé thao tac hon. Cac nghién ctru vé chién lwoc cai thién chirc ning protein thwc vat cling
cho thay bién d6i enzyme la mot hwérng quan trong dé diéu chinh dic tinh cong nghé cia protein, du

moi ma tran thuc phdm can duoc danh gia riéng 81,
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Giéi han va rti ro can hiéu diung

Rui ro 1&6n nhét clia protease 1a qua thily phan. Khi mang gluten bi cit qua nhiéu, bot c6 thé chuyén tir
“dé gidan” sang “yéu va dinh”. Trong banh mi hoic bun, diéu nay c6 thé lam gidm kha ning giir khi; trong
cracker hodc biscuit, c6 thé lam bdt qua mém, kho tach khoi bang tai hodc bién dang khi xt ly. Vi vay,
diu hiéu thanh cé6ng khéng phaila bot cang mém cang t6ét, ma 1a bot dat mirc thw gidn phu hop véi
thiét bi va cau tric thanh pham.

Mot giéi han khac la khong nén gan lgi ich strc khde cho san phdm chi vi protease c6 thé tao peptide.
Vin liéu vé peptide thwe phdm cho thdy mot s6 peptide c6 hoat tinh sinh hoc nhw chéng viém hoac
chong di rng trong cac boi cdnh nghién ciru nhat dinh, nhwng diéu d6 khéng c6 nghia 1a bot mi xi ly

protease trong day chuyén banh sé tw dong c6 tac dung sinh hoc twong tw 1,

lus Subtilis Protease 50,000 U/G Flour-Specific Endonuclease — dose-re

100 A
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60 -

40 A

Relative effect (%)

20 +

Recommended 0.001-0.02% w/w

0.000 0.005 0.010 0.015 0.020 0.025 0.030
Enzyme dose (% w/w)

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

Figure 7. 2% AFE 2/(0.001~0.02% w/w)0l| A| Neutral Protease Bacillus Subtilis
Protease 50,000 U/G Flour-Specific Endonuclease2| 0| A| & &2k-Htg 2HA 4L
Cf.

Ciing cin phan biét enzyme thwong mai vé&i ching vi sinh. Sdn phdm protease khong nén dwoc hiéu la
probiotic hodc ché phdm vi sinh s6ng chi vi lién quan dén Bacillus subtilis. CAc nghién ciru vé Bacillus

subtilis trong vai tro probiotic la mot linh vwe khéc, tap trung vao bao tl, trong tac véi vat chi va an

toan st dung, khong dong nhat véi ttng dung enzyme xt Iy bot 101,
An toan, tai liéu 16 hang va vai tro cta Enzymes.bio
Enzymes.bio cung cip Neutral Protease Bacillus subtilis truc tuyén theo don vi 1 kg, kém CoA va SDS

khi dit hang. CoA 1a tai liéu chat lwong di kém 16 hang; SDS 13 tai liéu an toan héa chat, hd tro nguoi

dung danh giad cac yéu cau xtr ly, lvu kho va bao ho trong moi trwdng san xut.
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Can nh4n manh rang Enzymes.bio 1a nha cung cip, khong phai nha san xuit enzyme va khong phai
phong thi nghiém phat trién ching. Vi vy, ndi dung ky thuit nén dwoc hiéu 1a tai liéu giai thich co ché
va irng dung dwa trén nén tang khoa hoc cong khai, khong phai cong bo dir liéu san xuat ndi bd. Cach
dién gidi than trong nay phu hop véi thue té rang protease tir cic chiing va quy trinh khac nhau cé thé

c6 dic tinh khac nhau [51,

Trong méi treong nha may, protease dang bét hodc ché phadm enzyme néi chung can dwoc xtr ly theo
SDS dé kiém soat bui enzyme va phoi nhiém ho hdp. Pay 1a nguyén tic an toan phd bién v&i enzyme
cong nghiép: ngay ca khi enzyme dwoc dung trong thuc phdm, dang cd dic truéc khi phéi tron van can

quan ly an toan lao dong phu hop.
Cach dinh vi trong hé enzyme lam banh

Neutral Protease Bacillus subtilis nén dwoc dinh vi la enzyme diéu chinh protein bot mi. Néu muc tiéu la
tang dwong lén men, enzyme chinh thwong khéng phai protease; néu muc tiéu la ting do virng mang
bot, protease ciing khong phai lwa chon truc ti€p. Protease phtu hgp khi nha san xuat can giam do

khéang kéo, cai thién thw gidn gluten va 1am bot dé di qua cdng doan co hoc.

Bacillus Subtilis Protease 50,000 U/G Flour-Specific Endonuclease — re:
100 A

80 -

~50% at 6 h

/

60

40

Residual activity (%)

20 A

0 T T T T T
0 5 10 15 20 25
Incubation time at operating temperature (h)

Illustrative stability decay; real retention depends on formulation and conditions,

Figure 8. Neutral Protease Bacillus Subtilis Protease 50,000 U/G Flour-Specific
Endonucleasel| Of[A| & & OV AR, EHE 20| A|ZHO| X| Zof et
THE 2E0| HOoX| = 258 ENFLICL

Trong hé enzyme nhiéu thanh phin, protease c6 thé di cing amylase, xylanase, lipase hodc cac tac
nhén diéu chinh oxy héa-kht, nhwng vai tro phai ré rang. Mot cong thirc c6 thé vira cin ting thé tich
vira can giam co ruat; khi do protease xt Iy phan “co va dai”, con cac enzyme khac xt ly tinh bot,
polysaccharide hodc lipid. Sw phdi hop nay phai tranh hai tic dong déi nghich triét tiéu nhau, vi du vira

1am y&u mang qué mitc vira c6 ting cwdng mang bang hé khac.
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Cach tiép cin t6t nhit vé mat ky thuit 1a xem bot nhao nhw mot hé véat liéu sinh hoc gom protein, tinh
bot, lipid, nwére, khi va chit hoa tan. Protease thay ddi pha protein; vi vdy moi két luin vé hiéu qua cin
dva trén bi€u hién cta toan hé: dé dinh, dé6 dan hoi, do gidn, kha nang gitr khi, hinh dang sau tao hinh
va c4u tric sau nwéng hodc hip. Nghién ctru vé thuwc phAm nhin manh rang ma tran sdn pham cé thé
quyét dinh manh dén tinh s&n c6 va chirc ning cla thanh phin, diéu nay cling ding khi danh gia

enzyme trong bt nhao 171,
Két luan ky thuat

Neutral Protease Bacillus subtilis cho bdt mi 1a cong cu enzyme dung dé thily phan c6 kiém soat protein
gluten, gitp bot nhao bét dai, ting kha ndng thw gidn va dé xir Iy hon trong cic sdn phdm nhw banh mi
mém, bun, sandwich bread, biscuit, cracker va mot s6 hé bot hap. Co s& khoa hoc dén tir vai tro da biét

cla protease trong bién déi protein thwc phdm, ciing cac nghién ctru vé protease ngudn Bacillus subtilis

va thiy phan gluten lda mi [,

Gia tri cia enzyme nam & diéu chinh qua trinh, khong phai 1oi hiva tuyét ddi vé chat lwong thanh pham.
Khi vin dé chinh 1a bot qua manh, co rat hodc kho cén, neutral protease cé thé la lwa chon phu hop;
khi bot da yéu hoic cdng thirc mat cAn bang nwéc-protein, enzyme cé thé 1am rui ro ting. Enzymes.bio
cung cap san phim theo don vi 1 kg v&i CoA va SDS kém theo khi dit hang, trong vai tro nha cung cap

trwc tuyén chi khong phai nha san xuit.

Pat mua Neutral Protease Bacillus Subtilis Protease 50,000 U/G Flour-Specific
Endonuclease 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 trwc tuyén va chiing toi sé xt Iy don hang. Mdi don hang déu kém

Chirng nhan Phan tich va Bang Dir liéu An toan.

Mua Neutral Protease Bacillus Subtilis Protease 50,000 U/G Flour-Specific Endonuclease -

Tai liéu tham khao

Duwoc danh s6 theo thir tw trich dAn dau tién. Cac nguén truy cAp mé, déu dwoc xac minh cé thé truy cap tai thoi diém xuat ban; s§

trich dan trong bai lién két dén day.
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