enzymes.bio

Xylanase Enzyme For Bread Making: enzyme xylanase cho
banh mi n& tot, ruot mém va bot nhao dé xir ly

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

Xylanase dung trong 1am banh mi 1 enzyme tac dong 1én arabinoxylan — nhém chat xo
hemicellulose cé trong bot mi, cAm mi, lia mach den va nhiéu nguyén liéu ngii coc. Khi dworc
str dung dung trong cong thirc banh, xylanase gitp diéu chinh phan b6 nwéc, hd trog mang
gluten, cai thién kha nang gitr khi va gop phén tao 6 banh c6 thé tich tét hon, ruét min hon va

cam giac &n mém hon 1,

Doi v&i sdn phdm Xylanase Enzyme For Bread Making dang bot do Enzymes.bio cung cip, cach
hi€u phu hop 1a: diy 1a mot nguyén liéu enzyme thwong mai cho &ng dung banh mi, dwgc ban truc tiép
online theo don vi 1 kg; Enzymes.bio 1a nha cung cap, khéng phai nha san xuat hay phong thi nghiém.

CoA va SDS dwoc cung cip kém theo khi dit hang dé hd tro hd so chit lwong va an toan ndi bo.
Xylanase la gi trong bdi canh lam banh mi?

Xylanase la nhém enzyme thdy phan xylan, mot cdu phén chinh ctia hemicellulose trong thanh té bao
thwc vat. Trong ngii cdc, muc tiéu cong nghé quan trong nhit ctia xylanase khong phai la “phén giai
chat xo” theo nghia chung, ma 1a diéu chinh arabinoxylan — polysaccharide khong tinh bot c6 anh

huwéng manh dén nuwdc, dd nhot pha 1dng, cau triic bot nhao va tinh chat rudét banh [21,

Vé mit sinh héa, nhiéu xylanase hoat ddng bang cach cit lién két glycosidic trong mach chinh xylan,
lam giadm kich thwéc phan tir cia arabinoxylan va tao ra cdc phan doan hoa tan hon. Cac tdng quan vé

xylanase déu nhin manh co ché thiy phan xylan, sy da dang ngu6n enzyme vi sinh vit va pham vi &rng

dung rong trong thwe pham, thitc dn chin nudi, gidy-bot gidy va xt ly sinh khai 131,

Trong cong nghé banh mi, xylanase thuwdong dwoc xem la mot enzyme cai thién bot nhao vi
arabinoxylan cé thé gitt nwéc manh, canh tranh nwéc véi gluten va tinh bot, ddong thoi lam thay doi do
nhét ctia pha 16ng trong hé bot. Cac nghién ciru vé tng dung enzyme trong nwéng banh mo ta xylanase
nhw mét trong cac enzyme chinh cé thé anh hwdng tir giai doan phat trién bdt nhao dén chitlwong 6

banh va kha ning duy tri d6 mém trong bao quan 11,
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Dbiém cin phan biét la xylanase khong “tao gluten”, khong thay thé protein bot mi va cling khong stra
dwoc moi vian dé do cong thirc hodc quy trinh gay ra. Tac dung ctia enzyme nay phu thudc vao loai bot,
murc chiét xuit, ham lwgng cam, dd hut nwéc, thoi gian tron, thoi gian 16n men, nhiét d6 quy trinh va sw

c6 mat ctia cac enzyme hoic phu gia khac 1.
Vi sao arabinoxylan lai quan trong ddi véi banh mi?

Arabinoxylan 1a moét nhém polysaccharide nam trong thanh té bao ctia hat ngii cdc, dic biét dang cha y
& bot mi nguyén cdm, cAm mi, lta mach den va cac cong thirc da ngii coc. Thanh phin nay cé thé ton tai
& dang tan trong nwéc va khong tan trong nwéc; hai dang nady anh hwdng khac nhau dén lwu bién bot

nhao, kha ning hydrat héa gluten va cau tric khi trong rudt banh I,

Arabinoxylan khéng tan c6 thé hoat dong nhw cadc manh thanh té€ bao nho trong bot nhao. Khi hién
dién nhiéu, chiing c6 thé can tré s lién tuc cia mang gluten, lam phan tan nwéc khéng déu va tao ra
bot nhao khé phét trién tdi wu, nhat la trong bdnh mi nguyén cdm hodc banh mi c6 b6 sung cam, hat va

bot ngii cdc tho 6],

Nguoc lai, arabinoxylan tan trong nwéc & mirc pht hop cé thé déng vai tro giong mot hé hydrocolloid
tw nhién: ting kha ning giir nwéc, anh hwdng dd nhét ciia pha 16ng quanh bot khi va hé tro do 6n dinh
cla cdu tric khi trong qua trinh 1én men. Vi viy, muc tiéu cta xylanase trong lam banh khong phai la
pha hiy toan b arabinoxylan, ma la chuyén déi cé kiém soat mot phan arabinoxylan khoé xtr ly thanh

cac phan doan c6 loi hon cho bot nhao 1,

Figure 1. Arabinoxylan trong bét mi va cdm mi lién két véi nuwéde va anh hudng dén
tinh lién tuc cia mang gluten, d6 nhét cda khéi bot nhao va sy gidn nd cla céc tui
khi.
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bay ciing 1a ly do xylanase thwong cho thay gia tri ré hon trong cac cong thirc cé nhiéu chat xo ngii coc.
Khi cdng thirc dung bot mi tring c6 ham lwgng cam thip, hiéu qua co thé tAp trung vao do gidn bot, thé
tich 6 banh va d6 min rudt; khi cong thirc dung bot nguyén cadm hoic lia mach den, tic dung diéu chinh

arabinoxylan c6 thé anh huéng sdu hon dén ca do hit nwéc, dd dinh, do dan hoi va cam giac an 71,
Co ché tac déng cua xylanase trong bot nhao

Thiy phan cé kiém soat mach xylan

Xylanase xtc tadc qua trinh cit mach xylan trong arabinoxylan. Khi mach polysaccharide dai dwoc cat
thanh cac doan ngan hon, do hoa tan, kha ning twong tac v&i nwéc va anh hwdng cua ching 1én pha
16ng trong bot nhao thay doi. Pay la nén tdng co ché giup xylanase dnh hwdng dén do déo, d6 gidn va

kha nang giir khi ctia bot [Bl,

Né&u qua trinh thiy phan dién ra & mic pht hop, mdt phan arabinoxylan khong tan c6 thé dwoc
chuyén thanh cac phan doan dé hoa tan hon. Sw chuyén d6i nay c6 thé 1am gidm can tré vatly doi voi
mang gluten, gidi phdng mdt phin nwéc bi gitt qua chat va gitp hé gluten-tinh bdt-nwéc phat trién

déng déu hon trong qua trinh trén 51,

~. «“

Tuy nhién, “nhiéu hon” khong dong nghia “t6t hon”. Néu arabinoxylan bi cit qua mic, b6t nhao c6 thé
mat do bén, tré nén qua mém hoic dinh, dic biét trong hé cong thirc c6 hydrat héa cao hodc c6 nhiéu
enzyme khac cung hoat dong. Cac nghién clru vé xylanase thwong mai trong banh mi cho thay tic dong
1én Iwu bién, thé tich 6 banh va ciu truc arabinoxylan phu thudc ré rét vao loai enzyme va nén cong

thire (4.
Anh huéng dén nuéc trong bdt nhao

Nuwéc trong bot nhao khong chi la dung méi; né quyét dinh toc do hydrat héa protein, trwong né tinh
bot, do nhot pha long va kha nang gidn clia mang gluten quanh bot khi. Arabinoxylan c6 kha nang gitr
nwdc manh, nén khi xylanase thay déi ciu tric arabinoxylan, phdn b6 nwéc trong bot nhao ciing thay

déi theo 11,

Trong diéu kién phu hop, tic ddng nay co6 thé gitp gluten tiép cin nwdc tét hon, phat trién mang lién
tuc hon va tao bot nhao dé kéo gian hon trong qua trinh chia, vé, cdn hodc tao hinh. P4y 1a co ché quan
trong doi véi banh mi sandwich, banh mi 6, bAnh mi mém céng nghiép va cac dong san phim can dé

dong nhat cao trén day chuyén 1.
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O bot nguyén cam, van dé phan bé nuwéc cang dang chi y vi 16p cam va chét xo canh tranh nwéc véi
gluten. Cac nghién ctru vé thiy phan enzyme d6i véi cdm mi cho thiy x& ly arabinoxylan va cac thanh
phén thanh t€ bao c6 thé 1am thay doi tinh chit cong nghé clia cam, qua dé gidi thich vi sao xylanase

thwdong dwoc quan tAm trong cong thirc giau xo 6],

Anh huéng dén mang gluten va giit khi

Gluten tao khung dan hoi-déo giup gitr khi CO, sinh ra trong lén men. Khi mang gluten bi gian doan bé&i
manh cam, polysaccharide khdng tan hodc dd nhét pha l1ong khong phu hop, bot khi cé thé phan bd

khong déu, dan dén rudt banh tho, thé tich thap hoic 6 banh kém dong nhat 191,

Figure 2. Endo-xylanase cat cac lién két bén trong chudi arabinoxylan, lam giam kich
thudc chudi va chuyén phan vat liéu khong chiét xuat dwoc bang nuéc thanh cac
doan hoa tan cé chirc nang hon.

Xylanase ho tro gian ti€p cho gluten bang cach diéu chinh moi trudrng xung quanh mang protein. Khi
cac phan doan arabinoxylan dwgc bién déi hop ly, gluten c6 thé hinh thanh lién tuc hon, mang quanh
bot khi c6 thé 6n dinh hon va bét nhao cé thé vira du gidn dé€ n ma khéng rach trong giai doan

proofing va dau qua trinh nwéng 1,

Tac dung nay khong nén hiéu la xylanase luén 1am b6t “manh” hon. Trong nhiéu hé cong thirc, enzyme
nay lam bot dé gidn va dé xt Iy hon; néu cong thirc von da yéu hodc qua 4m, cing mot hwong tic dong
c6 thé lam bot dinh hodc gidm kha nang dirng form. Vi vdy, xylanase nén dwoc nhin nhw cong cu cin

bang giita do gidn, dd bén va kha ning gitt khi, khong phai chat ting luc gluten don tuyén 111,
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Loi ich céng nghé trong san xuit banh mi

Cai thién dd gidn va kha nang chay may cua bét nhao

Trong san xuat cong nghiép, bot nhao phai di qua nhiéu bwédc co hoc: tron, nghi, chia, vé, can, tao hinh,
1én men va chuyén vao 10. Xylanase c6 thé giip bot nhao dé bién dang hon, gidm hién twong co kéo qua
mitc va hd trg tao hinh 6n dinh hon khi arabinoxylan dang 1a mot trong cac yéu t6 lam bdt cirng hoic

kém gian [,

Kha nang chay may khong chi lién quan dén do mém ctia bot, ma con dén do dinh bé mat, kha nang gitr
hinh, d6 chiu lwc trong chia bot va sw 6n dinh gitra cic mé. Vi xylanase tic dong 1én phin b6 nwéc va do
nhét pha 16ng, hiéu qua thuc t€ cAn dugc cAn bang voi lwong nudc, thoi gian tron va luc co hoc clia

day chuyén [*],
Ho6 tro thé tich 6 banh va oven spring

M6t 6 banh né tot cAn bot nhao gitr dwoc khi trong 1én men va tiép tuc gidn n& trong giai doan dau cia

nuwdng. Xylanase c6 thé hd tro thé tich 6 banh bang cach cai thién do gidn bt va lam mang gluten it bi

can tré hon béi arabinoxylan khéng tan hoic manh cam [°l,

Cac nghién ctru vé xylanase cho &rng dung banh mi da trwc ti€p danh gia cac chi tiéu nhw lwu bién bot
nhao, thé tich 6 banh va ciu tric arabinoxylan, cho thiy diy 1a mot hwéng tac ddng c6 co sé thuc
nghiém thay vi chi la mé td cdm quan. Tuy viy, két qua khac nhau gitra xylanase nguén nim, vi khuin

hodc cac enzyme duwoc thiét ké cho diéu kién nhiét-pH khac nhau [,

Tao rudét banh min va déng déu hon

Rudt banh min phu thudc vao sé lweng, kich thwéc va phan bé bot khi trong bét nhao. Khi bot c6 do
gian phu hop va mang gluten quanh bot khi 6n dinh, cic 6 khi c6 xu hwéng nhé va phan bé déu hon,

tao cadm gidc An mém va ciu truic lat cit dep hon 19,
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Figure 3. Xylanase hoat ddng chid yéu trong giai doan hydrat héa, tron, lén men va 0
b6t trwdce khi nhiét trong 16 dan 1am ngirng hoat tinh enzyme khi cdu tric 6 banh
dwoc dinh hinh.

Xylanase g6p phan vao diém nay bang cach gidm tadc dong bat loi ca arabinoxylan khong tan va diéu
chinh d6 nhét clia pha nwéc trong bot. Trong banh mi trang, két qua mong mudn thudng 1a rudt sang,
min, déu; trong banh nguyén cam, muc tiéu thwce t€ hon 1a gidm dé tho, gidm cam gidc kho va han ché

ciu truc vun rovi 6],

G6p phan duy tri d& mém trong bdo quan

D06 clirng banh tang trong bao quan lién quan dén nhiéu yéu t6, bao gom thoai héa tinh bot, mat m,
phin b6 nwéc va thay d6i ciu tric protein-polysaccharide. Xylanase khéng phai enzyme chéng 6i cirng
duy nhat, nhwng thong qua viéc diéu chinh arabinoxylan va gitr nwéc, n6 c6 thé gép phin cai thién cdm

giac mém trong mot sé hé banh [,

Trong thuc t&, muc tiéu duy tri d6 mém thudng duwoc xir Iy bang hé cong thirc tdng thé, bao gom lua
chon bot, chat béo, dwdirng, chit nhii hda, amylase, xylanase va diéu kién déng géi. Cac nghién ciru vé
enzyme trong banh mi nhin manh rang hiéu qua shelf-life thuwong 1a két qua cia nhiéu co ché dong

thoi, khong nén quy toan bd cho mot enzyme don 1é [,
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Bang so sanh: xylanase khac gi so v&i cadc enzyme lam banh phé bién?

Enzyme trong lam . Tac dong cong nghé thuong e e i
) Co chat chinh L. biém can kiém soat
banh duoc khai thac
Diéu chinh nuérc, ho trg do Quda mirc cé thé lam

Arabinoxylan/xylan trong L, o ; .
Xylanase ] . gian bot, gilt khi, thé tich 6 b6t mém, dinh hoac
hemicellulose ngii coc

banh, d6 min rudt yéu tuy nén bot
Tinh bot, dic biét phan o . Qud mirc co thé gay
e Tao duwong Ién men, ho tro L .
a-Amylase amylose/amylopectin bj ton e rudt uét, dinh hodc
mau vo, thé tich va d6 mém .
thuong cau truc yéu
Glucose HO tro oxy hoa, ting lién két Cé thé lam bét qua
oxidase/hexose Dudng khir trong hé bot va d6 bén mang bét trong mdt  chat néu mat can
oxidase s6 cong thirc bang v&i d6 gidn
. o . Lo Anh hudng nhii héa ndi sinh, Hiéu qua phu thudc
Lipase Lipid trong bot hodc lipid bo sung ., e R . ,
thé tich va cau tric rudt loai lipid va cong thirc
Giam do nhét qua cao, hd tro Can phu hop vdi loai

B-Glucan trong lua mach, yén R . R , N N L
B-Glucanase ) bt nhao trong cong thirc ngll ngli coc va muc tiéu
mach, dai mach . .
coc giau B-glucan chat xo
Bang trén cho thiy xylanase c6 vi tri riéng: né khong thay thé amylase vi khong nhidm vao tinh bat,
cling khong thay thé enzyme oxy héa vi khong truc ti€p tao lién két protein. Trong cac hé bot ngii cc
pha trén, vi du céng thirc c6 lia mach hodc ngii c6c giau chit xo, sw phéi hop xylanase véi enzyme

khac nhw B-glucanase c6 thé duwoc nghién ctru dé can bang ciu tric bot va chat lwong banh 121,
Ung dung theo tirng loai banh va nén bot

Banh mi trang, banh mi sandwich va banh mi mém

O banh mi tring, ham lwong cam thip hon nhuwng arabinoxylan van hién dién trong thanh t& bao bot
mi. Xylanase thworng dwoc dung dé hd tror dd gidn, kha ning gitt khi va d6 min rudt banh, dic biét khi

nha san xuit can 6 banh dong déu, lat cit dep va qua trinh tao hinh 6n dinh [,

Trong banh mi sandwich, yéu cau cong nghé thwong la thé tich 6 banh tot, ruét min, vdo mong, d6 mém
on dinh va kha nang cat lat sach. Xylanase c6 thé gép phan vao nhirng chi tiéu nay thong qua tac dong
1én arabinoxylan, nhwng cin duoc cAn bang véi amylase, chit béo, dworng, chat nhii hda va cuwong do

tron dé tranh bot qua dinh trén day chuyén 131,
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Banh mi nguyén cadm va banh mi giau chat xo
Banh mi nguyén cdm la mét trong nhirng rng dung cé ly do ky thuat ro rang cho xylanase. Cam lam
tang chat xo, khodng va thanh phan dinh dwdng, nhwng ciing lam bot hit nwéc nhiéu hon, mang gluten

d& bi gian doan hon va rudt banh c6 xu hwéng dic hodc tho hon 6,

Xylanase gitup xt Iy mot phan arabinoxylan trong cam va thanh t€ bao, tir d6 c6 thé gidm anh hwong
can tré cia chat xo 1én mang gluten. Tuy nhién, vi bot nguyén cam rit da dang vé kich thwéc hat cam,

ham lwong enzyme noi sinh va kha ning hut nwéc, két qua thuwe té can dwoc hiéu theo tirng nén bot

thay vi 4p dung mot két ludn chung cho moi cong thirc 141,

Figure 4. Hoat dong xylanase duoc kiém sodt c6 thé ho tro ting thé tich 6 banh, d6
nd trong 16, d6 dong déu clia rudt banh, cdm gidc cdn mém hon va kha ning xt ly

bot nhao dé kiém soat hon trong cac hé bot mi phu hop.

Banh mi lta mach den va cong thirc co rye

Lua mach den gidu pentosan/arabinoxylan hon bdt mi trdng va c6 hé gluten khéc biét, nén ciu tric
banh rye phu thudc nhiéu vao polysaccharide va do nhét pha bot. Nghién ctru vé bét nhao lda mach

den cho thiy xylanase c6 thé 1am thay d6i thanh phan va hiéu ning nwéng khi két hop véi cac enzyme
khac nhw transglutaminase 71,
Trong banh rye hodc banh pha rye-wheat, muc tiéu khéng phai ldc nao ciing 1a ting thé tich tdi da; doi

khi quan trong hon 13 gidm dd dic, cai thién 14t cit, han ché rudt nhio hodc tao cdm gidc an cin bang.

Vi rye rat nhay v&i thay ddi polysaccharide, viéc dung xylanase cin dwoc xem la diéu chinh tinh té ciu

tric bot hon 13 thém mot chét cai thién thong thuong Bl
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Cong thirc da ngii cdc, yén mach, dai mach va nguyén liéu thuwc vat b sung

Cac cong thirc hién dai thwong b6 sung yén mach, dai mach, bot dau, bot hat ndy mam, chat xo trai cy
hodc phu phdm thuwc vt nham ting gia tri dinh dudng. Nhitng thanh phan nay dwa thém nhiéu loai
polysaccharide vao hé bot, lam thay ddi dé hit nwéc, do nhét va mang khi 15,

Trong nén cong thirc phirc tap nhw vy, xylanase c6 thé hiru ich néu arabinoxylan la yéu t6 chinh giy
can trd, nhung cé thé cin phéi hop véi enzyme khac khi B-glucan, cellulose hodc protein thwe vat méi

la yéu t6 chi phoi. Cac nghién ctru vé phéi hop enzyme trong bét nhao ngii c6¢ pha tron cho thiy hiéu

qua tot thudng dén tir viéc nhiam ding co chat, thay vi chi thém nhiéu enzyme vao cong thirc 121,
Xylanase trong hé enzyme phdi hop

Trong san xuit banh mi, xylanase hiém khi dwoc xem hoan toan tach biét. N6 thwong nam trong hé cai

thién bot cing amylase, enzyme oxy hda, lipase hoic chit nhii héa, tiy muc tiéu la ting thé tich, lam

mém rudt, cai thién kha niang chay may hay ting d6 6n dinh cta bot 131,

Khi két hop v&i a-amylase, xylanase tic dong lén arabinoxylan con amylase tic dong lén tinh bot. Sw
phdi hop nay c6 thé dong thoi hd tro ngudn dudng 1én men, mau vo, dd mém va ciu tric khi, nhwng
cling can kiém soat dé tranh rudt qua 4m hodc bot qua yéu néu hoat dong enzyme vwot ving toi wu

[13]

Khi két hop véi enzyme oxy hda, xylanase cé thé cung cip do gidn con enzyme oxy héa hd tro do bén
mang bot. V& nguyén tic cong nghé, diy 1a cach can bang gitra kha ning n& va kha ning giit form; tuy
nhién, hiéu qua phu thudc manh vao protein bot mi, cong thirc mudi-dwong-chit béo va quy trinh tron

[11]

Trong hé c6 sourdough, acid hiru co va hoat tinh vi sinh vat cling lam thay d6i pH, d0 nhot, protein va
polysaccharide. Cac nghién ctru vé sourdough, enzyme va té hop ctia ching trong banh mi gluten cho
thay twong tac gitra hé 1én men va enzyme c6 thé dnh hwdng dang ké dén chit lwong banh, nén

xylanase can dwoc danh gia trong chinh nén cong thitc sourdough cu thé 111,
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Figure 5. Xylanase khdac v&i amylase, lipase va glucose oxidase vi co chat chinh cla
né |a arabinoxylan trong lda mi, ch khdng phai tinh boét, lipid hay cidc phan rng oxy

hoa trong bot nhao.
Céc yéu td anh hudng dén hiéu qua cha xylanase

Loai bot va ham lwrong arabinoxylan
Bot mi trdng, bot bAnh mi protein cao, bot da dung, bot nguyén cam va bot pha ngti cdc ¢6 ham lwgng
arabinoxylan va chit xo rit khac nhau. Vi xylanase nham chi yéu vao arabinoxylan, ciing mot san

phdm enzyme c6 thé cho hiéu rng khac nhau gitta cac loai bot [*],

B6t c6 ham lwong cdm cao thwdng cé nhiéu co chit hon cho xylanase, nhwng cling c6 nhiéu yéu to giy
nhiéu hon: kich thuéc hat cdm, mitc t6n thwong tinh bot, ham lwong lipid, enzyme noi sinh va khoang.

Do d6, trong banh nguyén cam, cai thién chit lwong nho xylanase thwong di kem diéu chinh nwéc va

thoi gian tron, thay vi chi thay ddi enzyme [©],

Do hydrat héa va cwong do tron
Vi xylanase lam thay d6i cach arabinoxylan gitt va nha nwéec, lwong nwée trong cong thirc c6 anh hwdng
1on dén két qua. Néu nwdc qua thap, gluten c6 thé khong phat trién du; néu nwéc qua cao, tic dong lam

mém ctia xylanase cé thé khién bot dinh hoic khé giit hinh [,

Cuong dob tron cling quan trong. Tron chwa du c6 thé 1am enzyme chwa phin bo déu va gluten chuwa
phat trién; tron qua manh cé thé lam bét yéu, dic biét khi xylanase da 1am ting do giin. Trong diy

chuyén cong nghiép, diém tdi wu thwong la sw két hop gitva hydrat héa, thoi gian trén, nang lwong tron

va thoi gian nghi bot [,
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Thoi gian 1én men va nhiét do quy trinh

Xylanase hoat dong trong giai doan bt con di 4m va diéu kién nhiét d6 con phu hop truwdc khi enzyme
bi b4t hoat dan trong nwéng. Vi vy, thoi gian 1én men dai hay ngan c6 thé lam thay d6i mirc do thay

phan arabinoxylan truéc khi banh vao 10 21,

Cong thirc Ién men dai, Ién men lanh hodc sourdough c6 thé tao diéu kién dé enzyme cé thoi gian tac
déng l1au hon so véi quy trinh nhanh. Diéu nay khong nhat thiét tot hay xau, nhwng cé nghia la cing

mot mirc stt dung c6 thé tao cam giac bot khac nhau khi thay déi lich trinh san xuat 1,
Nén pH va thanh phan céng thirc

Mbi xylanase c6 khodng hoat dong phu thudc pH va nhiét dd, nhung trong tai liéu rng dung thwong
mai, diéu quan trong hon 1a hi€u nén cong thirc c6 thé lam thay doi hiéu qua cdm nhan. Muéi, dwong,
chit béo, acid, chdt nhii héa va cac enzyme khac déu dnh hwong dén hoat ddong nwérc, cdu tric protein

va t6c do 1én men 1€,

Figure 6. B&t nhao lam tir [da mi nguyén cdm, cé b6 sung cdm hodc giau chit xo
thudng cho thay vai trd clia xylanase rd hon vi ching chira nhiéu polysaccharide
thanh té€ bao anh hudng dén viéc quan ly nwdc.

Vi dy, cong thirc c6 nhiéu dworng va chat béo thwong cé dong hoc hydrat héa va 1én men khac banh mi
lean dough. Cong thirc gidm mudi c6 thé lam gluten va 1én men thay doi, tir d6 phan &ng ctia bot voi

xylanase ciing khac. Vi vy, xylanase nén dwoc danh gia nhw mot phan ctia hé cong thitrc hoan chinh 111,
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Dién giai ding cac lgi ich: c6 co s& nhuwng khong nén phéng dai

Cac loi ich hop ly clia xylanase trong banh mi gom: hé tro dd gian bot, cai thién kha ning xir Iy, ting
kha nang gitr khi, cai thién thé tich 6 banh, 1am rudt bAnh min hon va hd tro cdm gidc mém. Nhirng loi

ich nay pht hop véi co ché tic dong 1én arabinoxylan va véi cac nghién ciru vé enzyme trong baking [,

Tuy nhién, khéng nén mo ta xylanase nhw mét gidi phap ludn ting thé tich hodc luén lam mém banh
trong moi diéu kién. Cac nghién cru so sanh xylanase thwong mai cho thdy nguén enzyme va dac tinh

xtic tac c6 thé dan dén khac biét vé lwu bién bot, cdu tric arabinoxylan va két qua & banh 4,

Ciing cAn hiéu rang bot dinh khéng phai ltic ndo ciing 1a d4u hiéu x4u, nhwng bot dinh qua mikc c6 thé
gdy van dé trén day chuyén. Néu xylanase lam giam kich thwédc arabinoxylan qua nhiéu hodc giai phong
nwdc qua nhanh trong nén bot vén mém, nha san xuit c6 thé gap kho6 khan & chia bot, vé hodc tao hinh
[9]

Do dé, két ludn ky thuit thin trong l1a: xylanase 1a cong cu hiéu qua dé quan ly arabinoxylan trong bt
mi va ngii c6c, nhwng hiéu qua cudi cing phu thudc vao sw cAn bang clia toan bd hé bot-nwdc-gluten-
enzyme-quy trinh. Py 1a cich ti€p cin phu hop hon so véi viéc xem enzyme nhw mot chit ci thién

don 1é c6 tac dung c6 dinh ¢,
Lwu y sir dung trong méi trerd’ng san xuit banh

Trong thuc té san xuat, xylanase dang b6t thwong dwoc phin tan cing pha bot kho hodc trong hé
premix dé dam bao phin b6 déu trwdc khi thém nwée. Phan bé dong déu la yéu té quan trong vi
enzyme hoat d0ng & mc rit nho trong toan khoi bot, va sw khong dong nhat c6 thé tao ving bot mém

hoic dinh cuc bo .

Véi cong thirc banh mi trang, cac chi tiéu thuwdong theo dodila do phat trién bot, do dinh, kha niang tao
hinh, thé tich 6 banh, @6 min rudt va do mém sau bao quan. V&i cong thirc nguyén cdm hoac da ngii
cdc, cAn quan sat thém do hut nwéc, dd tho clia rudt, cdm gidc kho, kha ning cat 1at va mirc ddong déu

gitta cac mé (6],

Khong nén tach roi xylanase khoi diéu chinh nwéc. Vi enzyme anh huwdng dén phan bo nwéec, viéc gitr
nguyén toan bo cdng thirc khi thay ddi nén bot c6 thé din dén két luan sai. Mot thay d6i nhé trong loai
bot, ty 16 cAm hodc mirc hydrat hda c6 thé lam phan &ng vé&i xylanase chuyén tir tich cuc sang qua mém

hoic qua dinh 41,
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Figure 7. Hiéu qua cua xylanase phu thudc vao tirng hé cong thirc va liéu lugng,
trong do k&t qua lam banh mi t6t nhat dén tir viéc bién déi arabinoxylan cé kiém

soat thay vi phan gidi téi da.

Vé an toan thao tac, enzyme 1a protein sinh hoc va dang bdt c6 thé phat sinh bui néu xr Iy khéng ding.

Trong mdi treong san xuit, cin tuin thd thong tin an toan di kém san pham, kiém soat bui, tranh hit

phai bot enzyme va ap dung quy trinh vé sinh phu hop v&i nguyén liéu enzyme thwe pham 61,
Vai trd chia Enzymes.bio ddi vé@i sdn pham xylanase lam banh

Enzymes.bio cung ciap san pham Xylanase Enzyme For Bread Making dang bot cho khach hang can
nguyén liéu enzyme trong rng dung banh mi. Cach trinh bay chinh xac la Enzymes.bio déng vai tro nha
cung cip thwong mai tric tuyén, khéng phai nha san xuit enzyme, khong phai don vi Ién men vi sinh

va khong phai phong thi nghiém phan tich.

San phdm dwoc ban truc ti€p online theo don vi 1 kg, phu hop véi khach hang cin mua theo quy cach
san c6 thay vi quy trinh yéu cAu mau, bdo gid hodc dit hang s lwong 1on. Khi dit hang, CoA va SDS
dwoc cung cip kém theo, ho tro doanh nghiép lwu hd so ti€p nhan nguyén liéu, truy xuit 16 hang va

quan ly an toan ndi bo.

b6i véi doi R&D, QA hodc san xuat trong nganh banh, tai liéu nay nén dwgc dung nhw nén tang ky thuit
dé hiéu co ché cta xylanase: enzyme tdc dong 1én arabinoxylan, tir 46 4nh hwédng dén nuwérc, gluten, khi
va c4u tric rudt banh. Viéc 4p dung thuc té€ van can dua trén cong thirc, loai bot va quy trinh san xuat

cu thé ctia tirng co sé [,
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Két ludn ky thuat

Xylanase 1a mot enzyme lam banh c6 co s& khoa hoc rd rang vi né nham vao arabinoxylan — thanh
phan hemicellulose anh hwéng manh dén dé hut nwéc, d6 nhét, mang gluten va kha nang giir khi trong
bot nhao. Khi dwoc sir dung diing trong hé cong thirc phu hop, xylanase c6 thé ho tro bot nhao dé xtr

Iy hon, 6 banh né t6t hon, ruét banh min hon va cam gidc mém hon [,

Gia tri ciia xylanase dac biét dang chu y trong banh mi nguyén cdm, banh mi da ngii coc, banh rye-
wheat va cac cong thirc c6 nhiéu thanh phan xo ngii c6c. Tuy nhién, hiéu qua khong phai la tuyét doi;
néu nén bot, hydrat hoa, thoi gian tron hodc hé enzyme phoi hop khong pht hop, bt ¢6 thé tré nén

qua mém hodac dinh (6],

Vé&i Xylanase Enzyme For Bread Making dang bot do Enzymes.bio cung cap, cich st dung thong tin
ddng nhit 1a xem san phdm nhw mot nguyén liéu enzyme thwong mai cho ng dung banh mi, dwoc ban
online theo don vi 1 kg, c6 CoA va SDS di kém khi dat hang. Vé mit cong nghé, trong tAm van 1a t6i wu
hoéa xylanase trong toan bd hé cong thirc — khong tach roi khéi bot mi, nuwdec, gluten, 1én men va quy

trinh nwéng.

D3at mua Xylanase Enzyme For Bread Making - 5,500 U/G Powder truwc 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 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 Xylanase Enzyme For Bread Making - 5,500 U/G Powder -

Tai liéu tham khao

Puwoc danh s6 theo thir tw trich dAn dau tién. Cac ngudn truy cp md, déu dwoc xac minh c6 thé truy cap tai thoi diém xuat ban; s&

trich dn trong bai lién két dén day.
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