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Xylanase Enzyme cho wort: giam do nhd't va mé khéa hiéu
suat lautering trong san xuat dé uéng lén men

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

Xylanase Enzyme For Unlocking Wort Performance 1a enzyme ho tro xtr ly hemicellulose
trong mash va wort, tap trung vao xylan/arabinoxylan — nhom polysaccharide phi tinh bot
c6 thé 1am ting dd nhot va giy kho loc. Khi dwoc dung ding bdi canh, xylanase gitp cat ngan
cac mach arabinoxylan, tir d6 ho tro dong chay qua 16p b3, cai thién lautering va 1am buéc
filtration 6n dinh hon, dic biét v&i cong thirc nhiéu lda mi, Ida mach den, yén mach hoéc

adjunct ngii c6c [,

Enzymes.bio cung cdp san phdm nay nhw mét mat hang enzyme thwong mai ban truwe ti€p online theo
don vi 1 kg; Enzymes.bio 1a nha cung cap, khéng phai nha san xuat enzyme goc hay phong thi nghiém
phén tich. CoA va SDS dwoc cung ciAp kém theo khi diat hang, gitip ngwdi mua c6 tai liéu chat lwong va

an toan phu hop cho quan Iy noi bo .
Xylanase giai quyét van dé gi trong wort?

Trong brewhouse, ndng suit cia mot mé niu khéng chi phu thudc vao viéc tinh bot dwoc dwong hda
t6t dén dau. Nhiéu vin dé vin hanh xuit hién & giai doan tach dich: mash qua “nidng”, toc d06 lautering
cham, 1&p ba dé nén, filtration kéo dai hodc wort c6 dd nhét cao hon mong mudn. Mot phan nguyén
nhan co6 thé dén tir polysaccharide phi tinh bt trong thanh té bao ngii c6¢, dic biét 1a arabinoxylan,

chir khong nam & hé amylase hay men 1én men [,

Arabinoxylan la dang xylan c6 nhanh arabinose, ph6 bién trong ngii c6c va phu pham ngii coc. Trong
moi tredng mash, mot phan arabinoxylan c6 thé hoa tan hodc treong né, gitt nwéc va lam ting twong
tAc gitra chat ran, chit keo va pha long. Khi cic polymer nay ton tai & kich thwéc 1om, ching lam ting do
nhét bi€u kién cta dich, gy can tré dong chdy qua grain bed va lam cho qua trinh tach dich kém dw

doan hon 21,

Xylanase khong phai la enzyme “tao dwong 1én men” theo nghia truwc ti€p nhw alpha-amylase hoac
glucoamylase. Vai tro chinh cia né la xt ly khung hemicellulose xylan/arabinoxylan trong nguyén liéu

thwc vat. Vi vdy, tic ddng mong doi ciia xylanase trong wort la cdi thién tinh chit lwu bién va kha nang

enzymes.bio - Enzymes.bio Research Team Page 1 of 14


https://enzymes.bio/

xw ly co hoc ciia mash/wort, hon la thay thé cadc enzyme dwong hoa tinh bt hodc tw dong lam ting do

con cudi cting 31,
Xylanase la gi va co’ ché cit arabinoxylan dién ra ra sao?

Xylanase la nhém enzyme thdy phan xylan, mot polymer hemicellulose c6 khung chinh gém cac don vi
xylose ndi v&i nhau chi yéu bang lién két B-1,4-glycosidic. Trong ngii cdc, khung xylan thudng co
nhanh arabinose, acid ferulic hodc cic nhém thé khéc, khién arabinoxylan khong phai la mot “s¢i
thang” don gidn ma 1a mang polymer c6 ciu tric phitc tap. Chinh sw phitc tap nay gidi thich vi sao hiéu

qua xtr ly phu thudc nhiéu vao loai nguyén liéu, mirc hoa tan clia arabinoxylan va diéu kién mash [2],

Endo-xylanase cit cac lién két bén trong mach xylan/arabinoxylan, tao ra cac doan oligosaccharide
ngan hon. Khi mach polymer bi cit ngan, kha ning tao mang gitt nwéc va dong gép vao dd nhot
thwong gidm. Trong ngit cdnh wort, diéu nay cé thé chuyén thanh dong chay t6t hon, loc dé hon va it

bién dong hon & buéc tach dich, mién 1a arabinoxylan thuc sw 13 yéu t6 dang gay tré luc [,
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Diém quan trong la arabinoxylan trong ngiti cc khong ton tai doc 1ap. N6 nam trong thanh t&€ bao clung
cellulose, beta-glucan, protein, lignin vi lwgng va cac hop chit phenolic lién két. Vi vdy, trong nhiéu quy
trinh xr Iy nguyén liéu thwc vat, xylanase thwdong thé hién hiéu qua toét hon khi phoi hop véi cac
enzyme khac, vi du cellulase hodc enzyme x Iy nhanh bén cta hemicellulose. Cac nghién ctru vé hiép
dong cellulase-xylanase trong cong nghé sinh hoc cong nghiép cho thiy viéc phan giai nhiéu thanh

phan thanh t& bao cling lic c6 thé cai thién kha nang tiép can co chat 21,
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Vi sao arabinoxylan dac biét dang chu y trong mash va wort?

Trong malt dai mach, lia mi, lda mach den, yén mach va nhiéu loai adjunct ngii cdc, arabinoxylan gép
phén vao phin chit xo hoa tan hoic trweong né cia mash. Tuy gidng hat, mirc dd bién doi malt, ty 1é
adjunct va diéu kién nghién, phin polysaccharide nay cé thé di vao pha ldng & mirc di dé anh hwong
dén d6 nhét. MOt nghién ciru vé endo-1,4-B-xylanase trong malt dai mach da dat van dé truc tiép vé
mdi lién hé gitra xylanase noi sinh va @ nhét wort, cho thay day la mot chi tiéu c6 y nghia doi véi san

xuit bia [,

Vé mit van hanh, dd nhét cao 1am gidm tdc dd dong chdy & cuing chénh 4p, lam 1&p ba dé bi nén va kéo
dai thoi gian thu dich. Trong thiét bi c6 gi¢i han vé dién tich loc, bom, dworng 6ng hodc lich san xuit, sw
tang nhoé vé trd lwc ¢ thé tao ra anh hwdng dang ké dén throughput. Cac nghién clru mé phong va
phéan tich dong chay trong brewing cling nhin manh rang thiy dong hoc cia mash va wort la yéu t6

quan trong dé hiéu hiéu suat qua trinh, khong chi 1a vin dé hoa sinh ctia duwong héa (6],

Arabinoxylan ciing c6 thé twong tac v&i protein va hop chit phenolic thong qua céc lién két hodc twong
tac vat ly trong nén ngii coc. Trong malt va wort, polyphenol cé vai tro hai mat: chdng lién quan dén
kha ndng chéng oxy h6a nhwng cling tham gia vao cac hién twong keo va 6n dinh san pham. Nghién
ctru vé anh hwéng cia malt va decoction mashing dén polyphenol va nang lwc khang gbc tw do cia
wort cho thdy nén héa hoc cia wort thay doi dang ké theo nguyén liéu va ché d6 mash, vi viy moi can

thiép enzyme cin duoc dit trong hé cong thire cu thé 7],
Khi nao xylanase thwé'ng cé y nghia nhat?

Xylanase dang cht y nhat trong cac cong thirc c6 ty 1é nguyén liéu giau pentosan/arabinoxylan cao.
Wheat beer, rye beer, oat stout, bia dung adjunct ngii cdc chwa malt h6a hodc d6 uong Ién men tir nén
ngii c6c hén hop 1a nhitng bdi cdnh dé gap van dé dd nhét, loc chAm hodc tdch ba kém &n dinh. Trong
nhirng tredng hop nay, enzyme x Iy hemicellulose c6 thé gitp gidi quyét dung “niat thit” thay vi chi
tang cwong enzyme dwong hoa tinh bot.

Nguoc lai, trong cong thirc malt dai mach truyén thong c6 do bién déi tot, nghién phu hop va hé
lautering 6n dinh, lgi ich cia xylanase c6 thé it r6 hon. Néu nguyén nhan loc chdm la nghién qua min,
16p ba bi nén do thao tac, ty 1é nwéc/nguyén liéu khong pht hop hodc thiét bi vin hanh ngoai vung téi
wu, xylanase sé khong xt Iy tin goc van dé. No6i cach khac, enzyme nay cé y nghia nhit khi arabinoxylan

hodc hemicellulose thwc sw 1a phan dong goép dang ké vao do nhét va tré luc loc [,
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Trong mot sd quy trinh d6 uéng ngoai bia truyén thdng, chang han dich 1én men tir kiéu mach, ngd, lua

mi hodc phu phdm ngii coc, nén carbohydrate va chat xo cé thé khac biét dang ké so véi wort dai mach
tiéu chuén. Nghién cru vé qua trinh trao déi chit cia nim men trong wort kiéu mach-ngo cho thay loai
nguyén liéu dnh huwdng dén hanh vilén men, nhidn manh riang nén nguyén liéu ludn 13 bién sé trung

tam khi dién giai hiéu qua cta bat ky enzyme hd tro nao 81,
So sanh xylanase v@i cac enzyme brewing thwong gap

Xylanase thwong bi nhdm véi cac enzyme “giam dé nhét” khac, dic biét la beta-glucanase. Trén thuec té€,
hai enzyme nay xtr ly hai nhdm polymer khac nhau. Beta-glucanase nham vao beta-glucan, trong khi
xylanase nhidm vao xylan/arabinoxylan. Néu wort c6 ca beta-glucan va arabinoxylan cao, mot enzyme
don 1& c6 thé khong du dé t8i wu dong chay, béi mdi polymer dong gép vao do nhét theo co ché riéng
[3]

Co chét chinh trong L o . Piéu xylanase khéng thay
Enzyme Tac dong ky thuat mong doii .
mash/wort thé

C3t ngan arabinoxylan, hé trg giam . L )
Khoéng truc tiép dudng hda

Xylan, arabinoxylan trong d6 nhdt va cdi thién ) A . .
Xylanase ) . . . . R tinh bot; khéng thay thé
hemicellulose ngii coc lautering/filtration khi pentosan la
o . amylase
yéu t0 gidi han 2]
Beta-glucanase Beta-glucan, dac biét trong Giam do6 nhét do beta-glucan, ho Khong xtr ly khung

dai mach, yén machva mét  trg loc va giam nguy co gel héa ! xylan/arabinoxylan
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Co chat chinh trong o . Diéu xylanase khdng thay
Enzyme Tac dong ky thuat mong doii .
mash/wort thé

s& malt bién d6i chua toi

uu
Alpha-amylase / ) L . A R L .
. Tinh b6t ho hoa hoac ban Tao dextrin va duwong Ién men dugc Khong xtr ly hemicellulose
enzyme duwong . o R ,
o R h6 héa tuy hé enzyme gay nhét
héa tinh bot
o . Diéu chinh d6 hoa tan protein, dinh R . .
Protein va peptide trong . . e Khéng cat polysaccharide
Protease . duwdng nam men va mot phan tinh . R
malt/ngii coc . phi tinh bot
chat keo
Cellulose hoac vung x o e R N N . L
.o HO tro phd v& cau truc thanh té bao Khéng chuyén biét cho
Cellulase cellulose dé tiép can trong

o trong mdt s6 nén thuc vat arabinoxylan nhu xylanase
thanh té bao

Béng trén cho thiy xylanase nén dwoc xem l1a enzyme xt ly hemicellulose, khong phai “enzyme tong
quat cho moi vdn dé wort”. Trong cdng nghé sinh hoc lignocellulose, xylanase thwong dwoc dit canh
cellulase vi xylan bao quanh hodc twong tac véi cellulose, 1am han ché kha nang tiép cin clia enzyme
khac. Nguyén ly nay gitp giai thich vi sao cac nén ngii coc giau thanh t€ bao déi khi can cach tiép cin

enzyme phdi hop [°1,

Bang chirng khoa hoc: diéu gi chac chan, diéu gi can dién giai than trong?

Phan chic chdn nhit 13 co ché enzyme hoc: xylanase thiy phan lién két B-1,4 trong xylan/arabinoxylan
va tao cac phan doan ngin hon. Cac tdng quan vé ngudn xylanase, phan loai, co ché tic dong va rng
dung cong nghiép déu théng nhit rang diy 1a nhém biocatalyst quan trong cho xt Iy hemicellulose

trong nguyén liéu thuc vat 2],

Phan th& hai c6 co s& manh la tic dong ctia xylanase 1én tinh chat vt ly cia hé chra polysaccharide
phi tinh bdt. Trong nhiéu nganh, tlr thirc dn chin nudi dén chuyén hda sinh khoi, xylanase dwoc dung vi
arabinoxylan c6 thé lam tang d6 nhét, can tré tiép cin co chit hodc lam gidm hiéu qua st dung
carbohydrate. Co ché nay khong thudc riéng brewing, nhwng phu hop véi van dé wort nhéot va loc

cham khi nguyén liéu chira nhiéu arabinoxylan 1.

Bang chirng truc ti€p trong brewing ton tai nhwng it hon so véi cac linh vuc nhu feed hodc biorefinery.
Nghién ctru vé do endo-1,4-B-xylanase trong malt va khdo satlién hé v&i do nhét wort la mot di€ém twa
quan trong, vi né dat xylanase vao ding hé malt-wort thay vi chi suy luin tir sinh khoi thwc vat noéi

chung [,
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Vi vy, cach dién giai thin trong l1a: xylanase c6 co s& sinh hda ro rang va c¢6 rng dung hop Iy trong
wort khi vin dé lién quan dén arabinoxylan; tuy nhién, mrc cai thién thwc té phu thudc vao grain bill,
mirc A6 nghién, lich mash, ty 1é nwéc/nguyén liéu, hé thong lautering va muc tiéu cdm quan cda san
phim. DAy 1a enzyme hd tro ki€m soat qué trinh, khong phai giai phap b4do ddm cho moi mé loc chAm
[4]

Tich ho'p xylanase trong quy trinh mash ma khéng lam sai muc tiéu san pham

Trong rng dung wort, xylanase thwong cé y nghia khi dworc ti€p xic véi co chit & giai doan nguyén liéu
da hydrat hoa va arabinoxylan bat ddu hoa tan hodc trwong né. Piéu nay thwong gan véi mash hon 1a
cac budc rat mudn, vi muc tiéu 1a lam gidm tré luc trudre khi dich di qua 16p ba va hé loc. Tai liéu san
pham ctia Enzymes.bio dinh vi xylanase nay cho muc tiéu cai thién hiéu suit wort, dic biét & giai doan

Xt ly nguyén liéu ngii coc .

Vi enzyme la protein xuc tac sinh hoc, diéu kién qua trinh &nh hwdéng dén hiéu qua ctia n6. Nhiét do,
pH, thoi gian tiép xtc, néng do co chat va sy hién dién ctia cic chit &c ché hodc chit keo déu co thé lam
thay d6i mirc thiy phan. Cac nghién cru vé xylanase chiu nhiét tir vi sinh vt cdng nghiép cho thiy do
bén nhiét va phé co chitla dic tinh quan trong khi cAn nhic rng dung trong mdi trudrng ché bién cé

gia nhiét [0,

Mot diém hay bi bé qua la xylanase cé thé lam thay d6i cAch nwéc dwoc phan bé trong mash. Khi
arabinoxylan bi cat, nuw¢c dang bi gitt trong mang polymer c6 thé tré nén linh dong hon; diéu nay gitp

gidm dd nhét nhwng cling c6 thé lam thay ddi cadm giac than bia, kha nang gitt bot hodc hanh vi keo néu
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cong thirc rat nhay. Vi vy, muc tiéu khong phai la “phan giai cang nhiéu cang tot’, ma la dwa nén

polysaccharide vé mtrc hd tro dong chay nhung khong pha vér dic tinh mong mudn ciia sdn pham B,

Trong thwc hanh, xylanase cting khong nén dwoc dung dé bu cho thiét ké quy trinh kém. Néu nghién
lam tao qua nhiéu bot min, 1&'p ba sé bi nén bat ké enzyme c6 hoat dong hay khong. Néu mash schedule
khong phu hop v&i nguyén liéu giau beta-glucan, beta-glucanase hodc diéu chinh quy trinh cé thé quan

trong hon xylanase. Néu chit lwgng malt bién dong, viéc hi€u tirng ngudn nguyén liéu van 1a nén tang

trudre khi gan moi thay ddi cho enzyme [6],
Xylanase va su phdi ho'p véi enzyme khac

Thanh té bao ngii c6c la td hop nhiéu polymer, nén xylanase thuwdrng dwoc ban cing beta-glucanase,
cellulase, mannanase hodc pectinase trong cac rng dung x ly nguyén liéu thuc vat. Trong nwéc qua va

dich thwc vat, nghién clru vé pectinase két hop xylanase va cellulase cho thiy ph6i hgp enzyme cé thé

cai thién hiéu suat thu dich va do trong, du nén co chat khac véi wort [,

Figure4. 2, 22, 72|, H|MO} 55, 12|10 232 55 2 Of2HH| =X
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Trong lignocellulose va biorefinery, sw phoi hop gitra xylanase va cellulase dwgc nghién ciru rat nhiéu
vi xylan c6 thé che chan cellulose, con cellulose lai tao khung cu tric cho thanh té bao. Khi xylanase
cat hemicellulose, cellulase c6 thé tiép can cellulose tot hon; nguoc lai, pha v cellulose c6 thé 1am 10

thém vung hemicellulose. Bai tong quan vé hiép dong cellulase-xylanase nhdn manh co ché bé tro nay

trong nhiéu quy trinh cdng nghiép [°l,
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D6i véi wort, cadch hi€u phi hop 1a xylanase x& Iy mot mang cia vin dé do nhét. Néu cong thire giau
lda mach den cé arabinoxylan cao, xylanase cé thé 1a Iwa chon logic. Néu cong thirc giau yén mach hoic
malt c6 beta-glucan cao, beta-glucanase c6 thé cin dwoc cAn nhic trong chién lugc enzyme tong thé.
Né&u muc tiéu 1a dwong héa tinh bdt, enzyme amylolytic méi 1 trung tAm, con xylanase chi ho tro nén

vat Iy ctia mash [,
Tac dong ky vong dén lautering, filtration va hiéu suat vin hanh

Loiich dé quan sat nhit cta xylanase trong wort 1 cai thién tinh chdy cia mash khi arabinoxylan 1a
nguyén nhan dang ké gy nhat. Khi polymer dai bi cat thanh doan ngan hon, tré lwc cia pha 16ng giam

va dich c6 thé di chuyén qua l&p ba 6n dinh hon. Piéu nay dac biét quan trong trong hé théng c6 lich

san xuat day, noi méi mé loc kéo dai déu anh hwéng dén ning suat tong thé [,

Loi ich th hai la gidm bién dong gitra cAc mé khi nguyén liéu thay d6i. Cing mdt cong thirc, hai 16 malt
hodc adjunct c6 thé khac nhau vé mirc d6 bién d6i, ham lwgng chit xo hoa tan va kha nang giai phdng
polysaccharide trong mash. Xylanase khéng loai bé bién dong nguyén liéu, nhuwng cé thé giip hé thong

b&t nhay véi phan arabinoxylan giy nhét trong cac cong thirc phu hop 121,

Loiich thit ba 1a hd tro st dung nguyén liéu thay thé hodc adjunct v&i ty 18 linh hoat hon. Trong san
xult dé udng lén men, adjunct thworng dwoc dung dé tao phong cach, t6i wu chi phi, diéu chinh hwong
vi hodc tin dung nguon nguyén liéu dia phwong. Tuy nhién, adjunct ngii c6c cling c6 thé dwa thém

hemicellulose vao mash; day la b6i cAnh ma enzyme nhuw xylanase tré thanh cong cu cong nghé thay vi

chi 1a phu gia tiy chon [*2],
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Tuy nhién, khong nén dién giai cai thién loc thanh “ting chiét xuit” trong moi trworng hop. Néu tinh bot
da dwoc duwdong hda day du va tdn that chiét xudt khong ndm & kha niang thu dich, tic dong dén extract
c6 thé han ché. Xylanase cht yéu hd tro kha ning ti€p cin va van chuyén pha 16ng; loi ich vé hiéu suit

chiét xuat chi rd khi tré luc polysaccharide dang lam mat dich hoic kéo dai tach ba [*,
Anh huéng dén I&n men va chit lwong d6 udng

Xylanase khong truc tiép thay thé dinh duwé'ng nim men, oxy hoa tan, quan ly nhiét do 1én men hoic lwa
chon ching men. Nhitng yé&u t6 nay van quyét dinh dong hoc 1én men, tao ester, alcohol bic cao, acid
hitu co va cac hop chit hwong. Néu xylanase cai thién tach dich va lam wort dong nhit hon, n6 c6 thé
gian tiép gidp qua trinh 1én men 6n dinh hon, nhwng khong nén xem 1a cdng cu chinh dé diéu khién

chuyén héa ndm men 8,

Vé chat lwgng cdm quan, viéc gidm do nhét c6 thé gitip wort dé xir Iy hon va cai thién do trong sau loc,
nhwng mrc phan giai hemicellulose qua manh cé thé lam thay d6i cdu tric thin miéng trong mot s6
phong cach. Nhitrng loai bia nhw rye beer hoac oat stout doi khi tdn dung mot phin d6 sanh va cam giac
day miéng tir polysaccharide. Do d6, muc tiéu ky thuat cAn dwoc cAn bang véi muc tiéu phong cach,

thay vi chi t3i da héa tdc dd loc 71,

Cac oligosaccharide tao ra tir xylanase ciing c6 thé tham gia vao nén carbohydrate khéng 1én men hoan
toan, tly hé vi sinh va diéu kién sdn pham. Trong brewing truyén théng v&i Saccharomyces, xylo-

oligosaccharide thuwdorng khong phdi nguén dudng 1én men chinh. Diéu nay ciing ¢6 quan diém rang
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xylanase la enzyme chinh ciu tric polysaccharide va lwu bién, khong phai enzyme tao duworng don cho

men theo cach glucoamylase c6 thé 1am [21,
Ung dung ngoai brewing gitp hiéu rd hon vai tro cla xylanase

Trong cdng nghiép thuwc phdm va d6 udng, xylanase dwoc dung rong rai dé xt ly vat liéu thwc vat giau
hemicellulose. ' nwéc qua, phéi hop pectinase, xylanase va cellulase c6 thé hd tro giai phéng dich va
cai thién do trong, vi dich thwc vat thwong bi gilt trong mang pectin-hemicellulose-cellulose. Du wort
khong giong nwéc qua, nguyén ly pha v polysaccharide thanh té bao dé cai thién thu dich la twong
dong 111,

Trong san xult bioethanol tir sinh khéi ltia mi, xylanase gitip chuyén héa phan hemicellulose va ting
kha nang khai thac carbohydrate trong nén giau xo. Nghién ctru vé loi ich cia B-xylanase trong chuyén
héa sinh khdi lia mi sang ethanol cho thiy enzyme nay c6 gia tri khi muc tiéu la mé& khéa carbohydrate

nam trong ciu tric thanh t&€ bao, khéng chi xir Iy tinh bat 121,

Figure 6. Ot 2tH| Xt U2t AbE 20| & E0|H 83l &l Lt F SEO0| 3| H|
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Trong pulp & paper, xylanase dwoc dung trong biobleaching dé xt ly xylan lién quan dén
lignocellulose, gitip gidm can tré ddi véi cac budc xir Iy tiép theo. 'ng dung nay khac xa brewing vé

muc tiéu san pham, nhwng van minh hoa moét nguyén tic chung: xylanase lam thay d6i ciu triic

hemicellulose dé cai thién kha ning xt Iy vat liéu soi thuc vat 131,
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Nhirng *ng dung ngoai brewing khéng chirng minh truc ti€p hiéu qua trong tirng cong thirc bia, nhung
ching cliing c6 co ché nén tdng: khi xylan/arabinoxylan gép phan vao dd nhét, gitt nwéc hoac can tré
ti€p cin co chit, xylanase 1a cong cu sinh héa phu hop dé gidm kich thwéc polymer va thay d6i hanh vi

vat Iy cta hé [,
Gi&i han ky thuat can hiéu ding

Gi&i han diu tién la tinh dac hiéu co chat. Xylanase x ly xylan/arabinoxylan, nhwng khong xt ly hiéu
qua tinh bot, protein hodc beta-glucan néu ban than ché pham khéng c6 cac hoat tinh enzyme twong
rng. Vi vy, néu van dé chinh la dwong héa kém, thi€éu enzyme amylolytic, malt cé diastatic power

khéng phit hop hoic gelatinization chwa dat, xylanase khéng phai gidi phap trung tam [3],

Gi&i han thir hai la phu thudéc nguyén liéu. Mot malt da bién déi tdt véi ham lwong polysaccharide giy
nhét thip c6 thé khong cho thay cai thién dang ké khi bo sung xylanase. Ngworc lai, lda mach den, lda

mi, yén mach va adjunct ngii c6c c6 thé dwa nhiéu arabinoxylan hodc polysaccharide phi tinh bt vao

hé hon, khién tac dong clia xylanase dé cé y nghia hon P,

Gi&i han thir ba 1a twong tac véi quy trinh. Nghién, nhiét 6 mash, thoi gian nghi, ty 16 nwéc/nguyén
liéu, khudy tron, thiét ké false bottom, t6c d6 runoff va quan ly ap suat déu anh hwdng dén lautering.
Enzyme chi thay doi thanh phan sinh héa cia nén mash; né khéng thé stra cic vin dé co hoc hodc van

hanh néu cac yéu td d6 1a nguyén nhan chinh gay tic nghén 6],

Gioi han cudi cing 1a dit liéu sdn phdm cu thé. Nhiéu bang chirng cong bd néi vé xylanase nhu mot
nhém enzyme hodc vé cac ching vi sinh/biocatalyst nghién ctru, khong nhat thiét mé ta trwc ti€p moi
ché phdm thwong mai trén thi tredng. Vi vy, khi trinh bay ky thuét, cach viét chinh xac la dwa trén co

ché xylanase da dwoc xac 1ap va &rng dung cong nghiép hop ly, thay vi dwa ra cam két tuyét déi cho moi

hé théng wort [21,
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Vai tro cia Enzymes.bio trong cung (rng sdn pham

Enzymes.bio liét ké Xylanase Enzyme For Unlocking Wort Performance nhuy mot sdn phim enzyme
danh cho &ng dung cai thién hiéu suat wort va brewing. Vai tro ctia Enzymes.bio trong béi canh nay la
nha cung cip thwong mai tric tuyén, khong phai nha san xuit enzyme gbc, khong phai phong thi
nghiém nghién ctru va khéng nén dwgc mé td nhw don vi phat trién chiing vi sinh hodc thwc hién phan
tich hoat tinh .

San phdm dwoc ban truc ti€p online theo don vi 1 kg, phtt hop véi moé hinh dat hang chuin hoéa thay vi
quy trinh yéu ciu bao gia hodc mau thir. Khi dit hang, CoA va SDS dwoc cung cip kém theo dé hd tro
lwu ho so chit lwong, an toan va truy xuét ndi bo ctia khach hang. Enzymes.bio cling c¢6 trang danh muc
xylanase riéng, cho thdy san ph4m nay nam trong nhém enzyme xylanase thwong mai dwoc cung cip

qua website .

D6i véi khach hang B2B, cach tiép cin phu hop la xem san phdm nhw mot cong cu cong nghé cho
nhirng cong thirc wort cé tr& lwc polysaccharide rd rang. Gia tri ciia né nam & viéc hd tro xir ly
arabinoxylan d€ cai thién tinh chady va kha ning loc, trong khi hiéu qua thuc t& vAn phai dwoc hiéu
trong boi canh hé nguyén liéy, thiét bi va tiéu chuin san phim cia tirng co s& .
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Két luan: xylanase lIa cong cu mé khéa wort khi arabinoxylan Ia nat that

Xylanase Enzyme For Unlocking Wort Performance phu hop nhat v&i cac quy trinh wort ma
arabinoxylan hodc hemicellulose ngii coc gép phan lam ting d6 nhat, kéo dai lautering hoac giy kho
filtration. Co ché ¢t 16i 1a cit lién két trong khung xylan/arabinoxylan, tao cdc doan ngin hon va 1am

giam kha nang tao mang gitt nwéc cla polymer, tir d6 hd tro dong chay trong mash va wort 21,

Dbi€m manh cua xylanase 1a co ché enzyme hoc rd rang, phu hop véi cac cong thirc nhiéu lda mi, lda
mach den, yén mach hodc adjunct ngii c6c. Piém can than trong 1a enzyme nay khéng thay thé amylase,
khong xir Iy moi nguyén nhan loc chAm va khong bao dam cai thién néu vin dé nam & nghién, thiét bi
hoic beta-glucan. Khi dwoc dit diing vai trdo — enzyme xtt Iy arabinoxylan dé hé tr¢ lwu bién va tach
dich — xylanase 1a mot cong cu Ky thuét hiru ich cho cic nha sdn xuit d6 uéng lén men muén kiém

soat wort &n dinh hon [,

Dat mua Xylanase Enzyme For Unlocking Wort Performance truwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua truc tiép trén cra hang
clia ching td6i — thanh todn truc tuyén va ching toi sé x Iy don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Xylanase Enzyme For Unlocking Wort Performance -

Tai liéu tham khao

DPuwoc danh s6 theo thit 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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