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Glucose Oxidase cho bot banh mi: enzyme cai thién gluten,
dd on dinh bdt nhao va chat lwong nwéng
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Glucose oxidase la enzyme oxy héa-khr dwoc dung trong lam banh dé chuyén héa glucose
khi c6 oxy, tao hydrogen peroxide & mirc cong nghé va ho trg cing c6 mang gluten. Trong bot
nhao, co ché nay c6 thé gitip khéi bot dan hoéi hon, it dinh hon, gitr khi t6t hon va 6n dinh hon

qua tron, chia, tao hinh, 1én men va nwéng khi cong thirc dwoc can bing phi hop [,

Glucose oxidase trong trng dung bot banh mi la gi?

Glucose oxidase, thuwong viét tat la GOx, la mot flavoprotein xtdc tic phan &ng oxy hda glucose bang oxy
phén tr. V& mat phan (rng, enzyme chuyén -D-glucose thanh glucono-8-lactone va hydrogen peroxide;
glucono-8-lactone sau dé thiy phan thanh gluconic acid trong méi trudng nwéc cia bot nhao 21, biém

quan trong trong banh mi khong phai chi la glucose bi tiéu thy, ma la hydrogen peroxide dwoc tao ra

tai chd, déng vai tro tdc nhan oxy héa nhe trong hé bot-nuéc-protein.

San pham Glucose Oxidase Bread Flour Product Baking Food Grade trén Enzymes.bio dwoc dinh vi
cho rng dung bot banh mi va ché bién thwc phdm, pht hop véi cdc khach hang B2B cin mot thanh
phan enzyme dung trong hé cai thién bot, premix hodc céng thirc bAnh nwéng. Enzymes.bio 1a nha
cung cip ban san phdm enzyme truc tiép online theo don vi 1 kg; CoA va SDS dwoc cung cip kém theo

khi dit hang dé ho tro ho so tiép nhin nguyén liéu va an toan ndi bd cia khach hang .

Trong bdi canh lam banh, glucose oxidase thuéc nho6m enzyme cai thién bot nhao, khac véi enzyme tao
dwong nhu amylase hodc enzyme xt ly hemicellulose nhw xylanase. N6 tic dong chd yéu qua hwéng

oxy hoa c6 ki€ém soat, tir d6 anh hwdng dén ciu tric gluten, d6 bén bot nhao va kha nang giir khi trong

qua trinh 1én men 31,
Vi sao nha mdy banh quan tdm dén glucose oxidase?
Trong san xuat bAnh mi c6ng nghiép, bét nhao khong chi cadn “né t6t” ma con phai chiu dwgc x Iy co

hoc. Tron toc do cao, chia bot, vé tron, can, tao hinh, proofing va chuyén vao 1o déu tao ra stress co

hoc; néu mang gluten yéu, bot c6 thé dinh, rach, chdy nhio, xep sau proofing hodc cho 6 banh c6 thé
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tich va rudt banh khong dong déu 4],

Glucose oxidase dwoc quan tAm vi n6 gitp nha phat trién cong thirc tic ddng vao do manh cua dough
thdng qua phan rng enzyme dién ra trong chinh hé bt nhao. Thay vi b sung mdt chat oxy héa phan
rng tirc thod, GOx cdn glucose, oxy va thoi gian tron/1én men dé tao hydrogen peroxide; vi viy hiéu &rng

ting cuwdong thuong gin véi dong hoc cla quy trinh lam banh [,

Nhirng nghién ctru vé lam banh cho thiy glucose oxidase c6 thé cai thién cac dic tinh lién quan dén on
dinh bot nhao va chit lwong banh, nhuwng hiéu qua khéng tach réi khdi nén bot mi, mirc nwée, ndng

lwong tron, cong thirc dwdng-mudi-chat béo va cac enzyme khéc trong improver °l. Do d6, cach hiéu

dung 1a: GOx 1a cong cu diéu chinh ciu tric, khdng phai “chit stra 16i” ddc 1ap cho moi van dé cua bot.
Co ché hoat ddng trong bot nhao: tir glucose dén mang gluten bén hon

Phan (rng enzyme tao hydrogen peroxide tai chd

Glucose oxidase can hai yéu t6 then chét: glucose lam co chat va oxy lam chit nhin electron. Trong qua
trinh tron, oxy dwoc dwa vao khéi bot nhao, dong thoi glucose cé thé dén tir bot mi, dwdrng b6 sung
hodc tir hoat dong clia cac enzyme thdy phan tinh bét trong cong thirc 2. Khi GOx xtic tic phan ng,

hydrogen peroxide dugc sinh ra ngay trong pha nwéc ciia bot nhao.

Figure 1. Glucose oxidase chuyén glucose va oxy thanh axit gluconic va hydro
peroxide; chinh hydro peroxide tao ra tadc dung oxy hoa gitip ting dé chic cla khoi
bét.
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Hydrogen peroxide la diém ndi giita phan (rng sinh héa va hiéu qua cong nghé. O mtrc dwoc kiém soat
trong cdng thirc banh, né cé thé oxy héa cidc nhém sulfhydryl -SH trén protein gluten, thic diy hinh
thanh hoic tai sip xép lién két disulfide -S-S-. CAc lién két nay gép phan lam mang protein chit hon,

ting do dan hoi va kha nang gitt khi ciia dough [,

Khong chi gluten: vai tro cia arabinoxylan va ma tran bot mi

B6t mi la mot ma tran phirc tap gom gluten, tinh bot, lipid, arabinoxylan va nhiéu thanh phan minor
khac. Nghién ctru vé glucose oxidase trong bot nhao cho thiy tac dung ting 6n dinh khong nén dwoc
quy hét cho mot co ché don 1é; hydrogen peroxide c6 thé tham gia cadc phan rng oxy héa lién quan dén
protein va polysaccharide, dic biét trong moi truwedrng c6 arabinoxylan va cac ciu tric phenolic cé kha

nang tao lién két chéo 11,

biéu nay giai thich vi sao cing mot mirc bé sung enzyme c6 thé cho cdm nhin khac nhau gitvra bot mi
manh, bot mi yéu, bot nguyén cdm hodc cong thirc c6 nhiéu cam. Trong bot nguyén cam,
pentosan/arabinoxylan va chit xo c6 thé anh hwéng manh dén hut nwéc, do nhét pha long va ciu tric
khi; nghién ctru trén whole wheat dough cho thay phdi hop pentosanase va glucose oxidase c6 thé lam

thay ddi thanh phan, lwu bién va vi ciu tric ctia bot nhao 61,
Tac déng cdm nhan trén diy chuyén

Khi phan (rng oxy héa dién ra phit hop, nguwdi vin hanh thuwdng quan sat khdi bot “ding” hon, it dinh
thanh thiét bi hon, bé mat bot it rach hon va kha ning gitr hinh t6t hon sau tao hinh. Cac thay déi nay
xudt phat tir mang gluten dwoc ciing ¢, nhung van can da do gian; néu bt qua chit, banh co6 thé kho

né hodc rudt banh khong dat d6 mém mong muén 71,

Vi vdy, muc tiéu khong phai lam bot cang manh cang t6t. Mot cong thirc bAnh mi sandwich can lat cit
déu va rudt min sé c6 muc tiéu lwu bién khac véi bun mém, banh mi 6 vo gion hodc san phim cé ty 1é
cam cao. GOx phat huy gia tri nhit khi dwoc dit vao muc tiéu cong nghé cu thé: ting chiu lwc, cai thién

giit khi, gidm dinh, 6n dinh proofing hodc hd tro thé tich 6 banh 1,
Bang chirng rng dung trong banh mi va bot mi

Cac nghién ctru vé glucose oxidase trong lam banh da ghi nhin dnh hwéng cia enzyme dén tinh chat
bot nhao va chit lwong banh. Nghién ciru cua Hanft vé glucose oxidase trong bread making cho thay
enzyme nay dwoc danh gia trwec ti€p trong diéu kién lam banh, véi trong tim la tic dong lén bt nhao

va san phadm nuwéng chir khong chi trén phan tng héa sinh riéng 18 1,
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Decamps va cong sw nghién ctru tac dung cai thién d6 6n dinh cia bot nhao tir pyranose oxidase va
glucose oxidase, dong thoi phan tich co ché phan ti. Cong trinh nay quan trong vi né dat GOx vao boi
canh dough stability: enzyme oxy héa khong chi tao “d6 manh” chung chung, ma lién quan dén cac bién

ddi phan tir trong ma tran bot nhao khi hydrogen peroxide dwoc hinh thanh [,

Figure 2. Su lién két chéo do oxy héa lam mang gluten d3 ngdm nuéc tré nén chac

hon, nh& d6 khéi bot két dinh hon, it dinh tay hon va git khi |én men t6t hon.

Trong bot c6 b6 sung cdm lia mi hodc cam ngd, glucose oxidase va hexose oxidase da dwoc nghién ciru
nham cai thién chit lwong banh gidu cam. DAy 1a bi canh thwc t€ vi cdm thudng lam lodng mang
gluten, cit dirt cdu tric khi va ting hit nwéc; enzyme oxy hda c6 thé hd trg bu lai mot phan suy gidm

ciu tric néu hé cong thirc dwoc can bang (81,

Cac nghién ctru khac so sdnh hodc phoi hop glucose oxidase v&i hemicellulase, ascorbic acid, alpha-
amylase va acid hiru co cho thidy GOx thwong dwoc dung nhw mot phin ctia hé cai thién bot, khéng
phai thanh phan don doc. Chang han, nghién ctru vé glucose oxidase, hemicellulase va ascorbic acid ghi
nhén cac tic dong dén dough va chit lwong banh, phan anh thuc té€ rang nha phat trién cong thirc

thudng phai phéi hop nhidu co ché: oxy hda protein, xi Iy pentosan va diéu chinh 1én men [,

Véi frozen dough bread, enzyme ciing dwoc nghién ctru d€ cai thién chit lwong cdm quan va phén tich
co ché. Bot dong lanh chiu stress do tinh thé d4, mat nwdc cuc bo va suy yéu gluten sau ra dong; vi vy

cac enzyme hd tro cdu tric nhu glucose oxidase c6 thé dwoc xem xét trong hé cai thién danh cho san

pham déng lanh, du két qua van phu thudc quy trinh cip déng, bdo quan va nwéng lai L.
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So sanh glucose oxidase vé&i cac chat cdi thién bdt thuwéng gap

Thanh phan/co ché

Glucose oxidase

Ascorbic acid

Hemicellulase/xylanase

Alpha-amylase

Protease

Muc tiéu chinh trong bot nhao

Tao hydrogen peroxide tai chd, ho
trog oxy héa nhdm -SH va cung cé

mang gluten

Chat oxy hda gian tiép trong hé bot
nhao, thudong dung dé ting dé

manh gluten

Tac doéng lén
hemicellulose/arabinoxylan, cai
thién hat nwdc, d6 nhét va phan bé
khi

Tao dextrin va dwong |én men tir
tinh bot, hd tro 1én men, mau vé va

doé mém

Cat protein, tdng do gian va giam do

dai cda bét

Piém manh

Cé thé tdng d6 6n dinh
dough, giam dinh, cai

thién gitr khi va ho tro
ciu truc banh khi cdng

thirc pht hop [

Tac dong quen thudc
trong lam bénh, dé tich
hop vao nhiéu hé

improver [51

H{tu ich v&i bot co
pentosan cao, bot
nguyén cam hodc cong
thirc can cai thién thé

tich/rudt banh (€]

Cai thién ngudn duong
cho ndm men, ho trg
mau va d6 mém trong
nhiéu cong thirc banh
[10]

HCtu ich khi bot qua
manh hoéc can can kéo

dé hon [11]

Gi@i han can hiéu
ding

Phu thudc glucose,
oxy, thoi gian tron/Ién
men va ma tran bot;
dung qua murc c6 thé

lam bot qua chit 71

T6c d6 va murc tac
dong khac GOx; khong
nén thay thé co hoc
theo ty 1& ¢6 dinh

Khong phai enzyme
oxy héa gluten; phéi
hop sai cé thé l[am bot
qud mém hodc dinh

Qud murc c6 thé gay
rudt wét, dinh hoac

ciu truc yéu

D&i 1ap mot phan vai
muc tiéu tang do
manh; can ki€ém soat
chat trong banh mi gilr
hinh

Béng trén cho thiy glucose oxidase phu hop nhit khi vin dé c6t 16i la bot yéu, dinh, kém gitr khi hodc

cin tang kha nang chiu xt Iy co hoc. Néu van dé 1a thiéu dwong 1én men, rudét banh nhanh kho, bot qua
dai hodc ty 1é cam cao, GOx c6 thé chila mét phan cua giai phap va can phéi hop véi enzyme khac theo

muc tiéu lvu bién 1,
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Ung dung thwc té trong hé bdt mi, premix va banh nwéng

Cai thién bot mi va premix

Trong nha may bot hodc don vi phdi tron premix, glucose oxidase c6 thé duoc dung dé hd tro tinh 6n
dinh gitra cac 16 b6t mi. Luia mi khac mua vu, viing trong hoac diéu kién bao quan cé thé tao ra khac

biét vé protein, chat lwgng gluten va hoat tinh enzyme nén; GOx gitp b6 sung mét hwéng diéu chinh

ciu tric dwa trén oxy héa nhe trong qua trinh lam dough 21,

V&i premix, glucose oxidase thuworng dwgce dat canh cac thanh phan cé chirc ndng khac nhau: amylase
cho nguén dwong va mau vo, xylanase cho pentosan va thé tich, emulsifier cho ciu tric khi, hoac chit
khtr/diéu chinh tily dong sdn pham. Viéc hi€u dung vai tro riéng cia GOx giup tranh 16i dung enzyme

oxy hoa dé giai quyét van dé von thudc vé nwéc, tinh bot hodc quy trinh 1én men 111,
Banh mi sandwich, banh mi & va bun

Trong banh mi sandwich va banh mi 6, yéu cau thuwdong 1a thé tich 6 banh 6n dinh, rudt banh min, 1t cat
it vun va hinh dang 6 ddng déu. Glucose oxidase cé thé hd tro cdc muc tiéu nay bing cach 1am mang
gluten bén hon, gidp bot khi giir cdu tric tot hon trong proofing va giai doan dau ciia nwéng, khi oven

spring dién ra 7],

Figure 3. Glucose oxidase khdac v&i cac cong cu ting do chic bot khac & chd né tao
hydro peroxide bang enzym ngay bén trong khai bot, thay vi b sung chat oxy hoa

hodc tao lién két chéo theo con duwdng khac.
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D6i véi bun hodc sdn phdm mém cé quy trinh toc dd cao, thach thirc thwdorng la bot dinh, khé chia déu,
dé bién dang sau tao hinh hodc mit 6n dinh khi Ién men. GOx c6 thé cai thién kha ndng chiu lwc cla
dough, nhung céng thirc van can gitr dd d6 mém va dd gian; néu hé oxy héa qua manh, bun c6 thé mit

cam giac mém hodc khé dat d6 né mong muén 1,

Bot nguyén cam va banh giau chat xo

Bot nguyén cam lam tang gia tri dinh dwdng nhwng thwong gay khé khan cong nghé: cam lam gian
doan mang gluten, ting hut nwéc va lam phan bo khi kém 6n dinh. Nghién cru vé glucose oxidase trong

banh c6 cam lda mi va cadm ngo6 cho thay enzyme oxy héa dwoc quan tim nhw mot cong cu cai thién

chat lwong trong cac hé bot cé cu tric khé hon bot trang 181,

Trong bt nguyén cam, glucose oxidase thwong can dwgc xem cung xylanase hodc pentosanase vi
arabinoxylan dnh hwéng 16n dén d6 nhét pha nwée va ciu tric dough. Nghién ciru trén whole wheat
dough cho thiy pentosanase va glucose oxidase c6 thé lam thay ddi lwu bién va vi cu tric, nhdn manh
rang phdi hop enzyme phai dwa trén muc tiéu cu thé: gidm dinh, ting d 6n dinh hay cai thién thé tich
[6]

Frozen dough va quy trinh Ién men lanh

Bot dong lanh va bdt 1én men lanh dé suy yéu ciu tric do thoi gian xir Iy kéo dai, bién dong nhiét va
stress vat ly. Trong frozen dough bread, enzyme da dwgc nghién ctru nhw mot gidi phap cai thién chat

lwong cdm quan va ciu tric sau nuéng; glucose oxidase c6 thé hd trg mang gluten chiu t6t hon qua

cac giai doan bao quan va phuc hoi 1,

Tuy nhién, trong hé dong lanh, hiéu qua cia GOx con phu thudc vao men, chat bao vé dong lanh, mic
nuwdc, quy trinh cip dong va thoi gian lwu kho. Néu nguyén nhan chinh cua 16i 13 t&€ bao men suy gidm
hodc mat ki€ém soat ra dong, chi ting cuong gluten bang enzyme oxy hoa sé khong du dé 6n dinh san

pham [,
Khi nao glucose oxidase phat huy tot nhat?
Glucose oxidase thwong phu hop khi cong thirc c6 ddu hiéu bot yéu, d6 6n dinh tron thip, dinh thiét bi,

khé gitr hinh hoic xep trong proofing. Cac nghién ctru bang alveograph va danh gia chit lvong lam

banh cho thay b6 sung GOx c6 thé lam thay ddi cic théng sé lién quan dén stirc manh va kha ning bién

dang ctia dough, qua dé anh hwéng dén higéu suat nuwéong 7,
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Trong day chuyén cdng nghiép, gia tri cia GOx thwdng nam & tinh nhit quan. Mot khdi bot di manh va
it dinh gitp chia bot chinh xac hon, gidm bam dinh trén bang tai, han ché 16i tao hinh va ting d6 dong
déu giira cac 6 banh. Nhirng loi ich nay c6 y nghia van hanh lén, du khong phai liic nao ciing thé hién

bang mot chi tiéu cdm quan don 1é 4],

:. | ‘..’.. ‘ \”’[‘
\‘\“\ - d ’/.'-..

Figure 4. Cac nghién clru va &rng dung thuc t&€ Ung ho viéc dung glucose oxidase

trong banh mi lia mi, banh bao hap, bét nhao nguyén cdm, hé bot nhao déng lanh

va mot sé cdng thirc khéng chira gluten duoc chon loc.
GOx ciing hiru ich khi nha phat trién cong thirc muén gidm phu thudc vao mét sé chit oxy hda héa hoc
truyén thong. Cac tdng quan gin diy vé enzyme trong lam banh nhdn manh xu hwéng dung enzymatic

improvers nhw lwa chon tw nhién hon cho cong thirc bAnh, nhwng van cin danh gia theo quy dinh,

nhan sadn pham va muc tiéu chat lwong tirng thi truong Bl

Cac yéu td anh hudng dén hiéu qua trong céng thirc

Nguén glucose va sy hién dién cta oxy

Glucose oxidase can glucose va oxy; thi€u mot trong hai yéu t6 nay sé lam phan &ng bi gi¢i han. Trong
bot nhao, oxy chli yéu dwoc dwa vao khi tron, con glucose c6 thé cé sdn trong bot hodc duoc tao thém

tir hoat dong amylase. Vi viy, ceorng db tron va hé enzyme tao dwong c6 thé anh hwdng gidn ti€p dén

tac dong ciia GOx [2],

Trong mot sd cong thirc, alpha-amylase va glucose oxidase cé thé c6 quan hé bo tro: amylase gitp tao
thém dwong 1én men va dextrin, trong khi GOx st dung glucose cho phan &ng oxy héa. Nghién ctru vé

tac dung hiép dong cia glucose oxidase v&i ascorbic acid va alpha-amylase cho thiy cac hé
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enzyme/phu gia phéi hop cé thé dnh hwdng dén tinh chat dough, chit lwvgng nwdéng va shelf life ctia

banh 101,

Chat lwgng protein va mirc nwéc

Bot mi c6 protein cao chwa chic ludn cin nhiéu tic dong oxy hoa; néu gluten da manh, thém GOx
khong phtu hop cé thé 1am bot qua dai, gidam do6 gidn va khé tao hinh. Ngwoc lai, bot protein yéu hodc
bién ddng c6 thé hwéng loi rd hon tir co ché cliing ¢6 mang protein, mién 1a cong thirc vin can bang

nuwéc va thoi gian tron 7,

Mirc nwée cling rat quan trong vi né quyét dinh do linh dong cia pha nwéc, kha nang phan tin enzyme
va tinh chat lwu bién cia dough. V&i bot nguyén cdm hodc cong thirc nhiéu chat xo, hut nwéc thay doi

manh; khi d6 tdc dong clia GOx can dwoc doc cung su thay ddi clia pentosan, arabinoxylan va phan bé

nuéc trong khoi bot 6,
Mudi, acid hitu co’ va cong thirc giam natri

Trong cac cong thirc gidm natri, ciu tric dough cé thé thay d6i vi mudi dnh hwdng dén twong tac
protein, do dinh va dd 6n dinh. Nghién ctru vé glucose oxidase va acid hiru co trong moé hinh dough

natri thip tir lda mi CWRS cho thiy enzyme oxy héa dwoc xem xét nhw mot phan cua chién lwoc diéu

chinh tinh chat bt khi cdng thirc mudi thay déi 2],

biéu nay c6 y nghia thwc té: khi gidam mudi, thay dwong, ting chat xo hodc déi chat béo, khéng nén gitr
nguyén hé improver cii. Glucose oxidase c6 thé hd tr¢ mot sd khia canh c4u tric, nhung cac thay ddi

nén cong thirc c6 thé lam phan &ng va cdm nhan dough dich chuyén dang ké 2],
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Figure 5. Glucose oxidase h{tu ich nhat khi qud trinh oxy hda cai thién sy can bang
dan hoi—-déo ma khéng lam khéi bot qua chat dén mirc khé ne.

Loi ich cdng nghé cé thé ky vong khi dung dung bdi canh

Loi ich d4u tién 1a ting dd 6n dinh bot nhao. Trong hé bot yéu hoic chiu stress co hoc, mang gluten
duoc cing cd cé thé gitp dough it chdy nhio, it rach va giir hinh t6t hon sau chia-tao hinh. Py 1a ly do

glucose oxidase thudng xuat hién trong cac nghién cttu vé dough stability va chat lwong lam banh [,

Loi ich thir hai la cai thién kha nang gitt khi. Khi bot khi sinh ra trong 1én men dwoc bao boc bé&i mang
gluten 6n dinh hon, dough c6 thé giit thé tich t6t hon trwéc khi vao 10 va hd tre oven spring & giai doan
dau nwéng. Hiéu qua nay lién quan truc ti€p dén thé tich 6 banh, d6 dong déu rudt banh va hinh dang

san pham 1,

Loi ich thir ba 1a ho tro xt Iy trén diy chuyén. Bot it dinh hon c6 thé gidm bam thiét bi va gidm 16i co
hoc, dic biét trong diy chuyén bun, sandwich bread ho&c sdn phidm tao hinh lién tuc. Tuy nhién, néu

muc tiéu san phdm can d6 mém rat cao, cong thirc phai can bang dé khong lam dough qua chat I,

Loi ich tht tw 12 hd tro dinh hwéng cong thirc ding enzyme cai thién bot thay cho mdt phan phu thudc
vao chat oxy hda truyén thong. Cac tai liéu vé enzymatic improvers trong bread-making nhin manh vai
tro cua enzyme nhw giai phap cong nghé phu hop véi xu hwéng phu gia c6 co ché sinh hoc, nhwng viéc

ap dung van phai dua trén hiéu qua thwc t& va yéu cau phép ly cla tirng thi truong Bl
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Gi¢i han va ri ro cdng thirc can tranh

Gi&i han quan trong nhit 1a qua oxy héa. Néu hé bot da manh, hodc cong thirc dd cé nhiéu thanh phan
ting cwong gluten, b8 sung GOx khdng can bang c6 thé 1am bot dai, gidm dd gidn, khoé can hodc lam
banh né& kém. Nghién ctru bang alveograph cho thay glucose oxidase anh huwéng dén dic tinh bién dang

ctia wheat dough, vi vdy can nhin vao ca “dé manh” va “d6 gian”, khong chi mét chiéu [7],

Gi&i han thir hai la phu thudc diéu kién quy trinh. GOx khéng phan rng tach roi khai trén, oxy, thoi gian
va nhiét do; néu tron qua it, phan tan kém hodc quy trinh 1én men thay déi manh, hiéu qua c6 thé
khong 6n dinh. Pay 1a diém khac biét dang ké so v&i mot s6 chit oxy héa héa hoc phan rng nhanh hon

[11

Gi&i han thir ba l1a twong tac véi enzyme khac. Amylase, xylanase, hemicellulase hodc protease déu c6
thé lam thay d6i nén dough ma GOx dang tac déng. Vi du, xylanase c6 thé lam bot mém va cai thién thé

tich qua co ché pentosan, trong khi GOx 1am tang d6 bén; phdi hop dung cé thé cé loi, nhwng phéi hop

sai c6 thé gay dinh, dai hodc mat can bing ciu tric (6],

Figure 6. Qua trinh trén cung cdp lugng oxy can thiét cho hoat déng cla glucose
oxidase, vi vdy enzym nay c6 anh hwdng manh nhat trong giai doan dau phat trién
khoi bot.

An toan thao tac, hé so’ chat lwong va pham vi str dung
Glucose oxidase dung trong ché bién thwec phdm cin dwoc xt Iy nhw mot ché phdm enzyme cong

nghiép. V&i enzyme dang bot, rii ro thao tac thwong lién quan dén bui enzyme va kha ning gy man

cam khi hit phai hodc ti€p xic khéng phu hop; vi vy viéc doc SDS va ap dung bao ho theo quy trinh an
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toan ndi bd 13 can thiét 11,

San pham trén Enzymes.bio dwgc ban truc ti€p online theo don vi 1 kg; CoA va SDS dwoc cung cidp kém
theo khi dit hang. Cach dién giai pht hop 1a Enzymes.bio déng vai trd nha cung cdp thwong mai san

pham enzyme cho khach hang B2B, khong phai nha san xuit enzyme hoic phong thi nghiém phén tich .

Trong banh mi, glucose oxidase chu yéu déng vai tro cong nghé & giai doan tron va 1én men. Khi
nwdng, nhiét lam thay d6i manh hé protein-tinh bdt va thuwdng lam mat hoat tinh enzyme; vi vay loi ich
chinh cin dwgc hiéu 1a tic dong 1én qua trinh phat trién ciu tric dough trudc va trong giai doan dau

ctia nwdng, khong phai hoat dong enzyme kéo dai trong san pham thanh pham [,
Két ludn: vai tré dung clia glucose oxidase trong cong thirc banh mi hién dai

Glucose oxidase cho bot bAnh mi la enzyme cai thién ciu tric dough théng qua phan &ng oxy hda
glucose tao hydrogen peroxide, tir d6 hd tr¢ ciing ¢8 mang gluten va ting do 6n dinh bot nhao. Co ché
nay cé nén tang sinh héa ré rang va da dwgc nghién ctru trong bdi canh bot mi, dough stability, chat

lwong banh va cac hé cong thirc c6 cdm hoidc enzyme phési hop P,

Gia tri thuc té cia GOx nam & kha niang ho tro bot it dinh hon, chiu xir Iy co hoc t6t hon, gitr khi 6n
dinh hon va cho banh c6 hinh dang/ru6t banh dong déu hon khi cong thirc dwgc cAn bang. Tuy nhién,
enzyme nay khéng nén dwoc hi€éu nhw giai phap thay thé mot-mot cho moi chit oxy héa hodc nhuw phu
gia c6 hiéu qua c6 dinh trong moi loai bot; tic dung phu thudc vao glucose, oxy, chit lwong protein,

mitc nuwéc, hé enzyme di kém va quy trinh san xuat [7],

D6i véi khach hang B2B mua san phdm qua Enzymes.bio, cdch dung thong tin chinh xac la xem glucose
oxidase nhw mot thanh phin cong nghé trong hé cai thién b6t va banh nwéng. Sdn phdm dwoc cung
cip online theo don vi 1 kg, kém CoA va SDS khi dat hang, phu hgp dé tich hop vao quy trinh danh gia

nguyén liéu va phat trién cong thirc cia doanh nghiép ché bién thwc phdm .

Pat mua Glucose Oxidase 10,000 U/G Bread Flour Product Baking Food Grade truc
tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua truc tiép trén ctra hang
cua chung t6i — 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 Glucose Oxidase 10,000 U/G Bread Flour Product Baking Food Grade -

enzymes.bio - Enzymes.bio Research Team Page 12 of 14


https://enzymes.bio/?p=45035

Tai liéu tham khao

DPuwoc danh s6 theo thir tw trich dAn dau tién. Cac ngudn 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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