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Beta-Glucanase Brewing Enzyme cho nau bia: giam beta-
glucan, ho tro’ loc dich dworng va 6n dinh lautering

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

Beta-Glucanase Brewing Enzyme dang ldng dworc dung trong quy trinh bia dé thay
phéan beta-glucan tir malt dai mach va cac ngii cdc giau polysaccharide, nho d6 hé tro
giam d6 nhét dich niu va cai thién kha nang tach ba. Co ché chinh 1a cat cAc mach beta-
glucan dai thanh doan ngan hon, 1am gidm xu hwéng tao gel/dic va gidm can tré dong chay
qua 16p loc. Sdn phdm dwoc Enzymes.bio cung cép trwc tiép online theo don vi 1 kg; CoA va

SDS dwoc cung cap kéem theo khi dat hang .

Beta-glucan trong nau bia 1a gi va vi sao can kiém soat?

Trong nguyén liéu bia, “beta-glucan” thuwdrng dwoc hiéu la nhém polysaccharide thudc thanh t€ bao néi
nhii cia dai mach va mot s ngii c6c khac. Vé ciu truc, beta-glucan cia dai mach 1a glucan lién két hon
hop, trong dé cac don vi glucose dwoc ndi bang lién két beta khac nhau, dic biét 1a kiéu beta-1,3 va
beta-1,4; chinh sw sap x€p hon hop nay khién enzyme cin c6 tinh dic hiéu phu hop dé phan giai hiéu

qua [,

Van dé cong nghé xuat hién khi beta-glucan hoa tan vao mash hodc wort & dang mach da dai dé lam
ting do nhot. Cac chudi polymer dai c6 thé gitr nwéc, twong tic véi nhau va tao moi trwong dich “niang”,
lam qua trinh chdy qua 1&p ba malt dién ra chAm hon; trong san xuit bia, tai liéu chuyén nganh mo ta
beta-glucanase nhw mot enzyme lién quan truc ti€p dén xir Iy beta-glucan nham han ché tré ngai &

khau tao wort va loc bia 2],

Beta-glucan khong phai ltic ndo ciing 1a “16i” ciia nguyén liéu. Mot s6 cong thirc ¢6 y dung yén mach, dai
mach can, dai mach rang hodc ngii c6c chwa malt h6a dé tao cdm giac miéng, dé6 duc hodc phong cach
cam quan dic thu; tuy nhién, cdc nguyén liéu nay ciing c6 thé lam ting tdi lwvgng polysaccharide khong
tinh bot. Khi muc tiéu cdm quan doi hdi dung nhiéu adjunct giau beta-glucan, enzyme tré thanh cong cu

gilp cin bang giita ciu tric bia mong mudn va kha ning van hanh ctia brewhouse .
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O malt dai mach dwoc bién tinh t6t, qua trinh ndy mam da kich hoat hé enzyme ndi sinh gitip pha v&
thanh t€ bao ndi nhi, hd tre chiét xut tinh bot va protein trong mashing. Nhuwng néu malt bién tinh
chwa day du, chit lwong malt bién dong theo vy, hodc lich nhiét lam enzyme ndi sinh mat hoat tinh

sé'm, beta-glucan ton dw c6 thé tré thanh yéu to gi¢i han tdc dd loc dich dworng 21,
Beta-glucanase hoat déng nhu thé nao trong mash?

Beta-glucanase la tén chitrc nang cho cac enzyme thiy phén lién két glycosidic trong beta-glucan. Trong
boi cdnh bia, nhém dang chd y nhit 1a endo-1,3-1,4-beta-D-glucanase, thworng dwoc goi la lichenase khi
ndi vé enzyme cit glucan lién két hdn hop; enzyme nay khong “gdm” tir dau chudi theo cach cham riij,
ma cdt bén trong mach polymer, vi vy c6 thé lam gidm chiéu dai phan tir va dd nhét twong d6i nhanh
[3]

Co ché xic tac cua cac beta-glucanase da dwoc nghién ctru & mirc phan t. V&i enzyme 1,3-1,4-beta-D-
glucan 4-glucanohydrolase tir Bacillus amyloliquefaciens, nghién ctru dung chit &rc ché dang epoxide xac
dinh mét glutamic acid tai ving hoat dong la phan quan trong cia trung tim xdc tic; diéu nay cho thiy
phan ng khong phai la hién twong “lam lodng” co hoc, ma la thiy phin c6 dinh hwéng tai vi tri lién két

duong 4,

Cac nghién ctru dot bién va “chemical rescue” tiép tuc cung c6 vai tro cla cac acid amin xdc tac thiét yéu
trong beta-glucanase Bacillus. Khi cac vi tri quan trong bi thay doi, hoat tinh c6 thé suy gidm manh; khi
dwoc “clru” bang tdc nhan héa hoc phu hop, phan rng phan nao dwoc khdi phuc, qua dé chitrng minh
enzyme van hanh theo co ché acid-base/glycosidase c6 t6 chirc chir khong phai phan hily ngau nhién
[5]
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Tinh dic hiéu co chit cling da dwoc gidi thich bang ciu tric protein. Ciu tric cia beta-glucanase
Bacillus cho thiy viing gin co chit dwoc tao hinh d€ nhan dién mé-tip glucan lién két hon hop, tirc 1a

enzyme “doc” dwoc bdi canh lién két beta-1,3 /beta-1,4 trwdc khi cat; day 1 1y do khong thé xem moi

glucanase la trong dwong nhau trong tng dung nau bia .

Mot bang chirng ciu tric khac dén tir 1,3-1,4-beta-D-glucanase cua Fibrobacter succinogenes khi két
tinh cung beta-1,3-1,4-cellotriose. Phirc hop enzyme-co chit nay cho thay cach cac don vi duworng duoc

dinh vi trong khe hoat dong, gilp gidi thich vi sao enzyme cat t6t mdt s6 motif glucan nhwng khong

nhat thiét xt ly hiéu qua moi polysaccharide thuc vat 6],
Tr co’ ché dén i ich van hanh: vi sao cat beta-glucan gitp loc tot hon?

Khi mach beta-glucan dai bi cit thanh oligosaccharide ngan hon, kha ning tao mang lw¢i nhét gidm.
Trong mash, diéu nay c6 thé 1am dich dé di chuyén hon qua lép b3; trong wort hodc bia non, lwgng
polymer cao phéan tir thip hon cling c6 thé gidm ap lwc 1én qua trinh loc. Vi vy, beta-glucanase khong

truwc ti€p tao dwong lén men theo vai tro chinh cia amylase, ma chi yéu cai thién tinh lwu bién va kha

ning xt ly ctia hé dich 21,

Tac dong nay dic biét quan trong & cac hé c6 “nut that” 1a dd nhét. Néu lauter tun bi chAm do 16p ba
nén, nghién qua min hodc thiét ké thiét bi khong pht hop, enzyme chi gidi quyét phén lién quan dén
beta-glucan. Nhwng néu nguyén nhan chinh 1a polysaccharide hoa tan tir malt/adjunct, beta-glucanase

c6 co s& ky thuat ré rang dé ho tro qua trinh tach dich .
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Trong nghién clru sdn xuit bia bang ching Saccharomyces cerevisiae dugc bién doi biéu hién beta-
glucanase, hwéng ti€p cin enzyme dwoc xem nhw mot cach can thiép vao phan giai beta-glucan trong
moi truedrng san xuit bia. Du m6 hinh dung chiing men bién do6i khac véi viéc bé sung enzyme thwong

mai vao mash, nghién ctru nay van cho thdy beta-glucanase 1a muc tiéu cong nghé c6 lién quan truec tiép

dén nganh bia chir khong chi la enzyme dung trong xi Iy sinh khéinéi chung 7.

DPiém cAn nhin manh 1a beta-glucanase hé tro quy trinh, khéng thay thé quén ly malt, nghién, ty 1é
nuwdc, pH, lich nhiét va van hanh loc. Néu tinh bot chwa ho héa hoic chwa dwoc amylase chuyén héa
day dd, néu ba qua min, hodc néu hé théng loc c6 gi¢i han co hoc, viéc thily phin beta-glucan chi cai

thién mot phan va khong nén duwoc dién gidi nhw gidi phap toan dién cho moi sw ¢6 lautering .
Cac loai glucanase khéng gidng nhau: endo, exo va tinh ddc hiéu co chat

Trong tai liéu enzyme, “glucanase” 1a mét nhém réng. Cé6 enzyme cat beta-1,3-glucan, c6 enzyme cat
beta-1,4-glucan, c6 enzyme dic hiéu v&i glucan lién két hon hop beta-1,3 /beta-1,4, va cling c6 enzyme

da chirc nang. Vi dy, mot endo-(1—3)-beta-D-glucanase tir so Chlamys albidus dwgc md ta véi dac tinh

xtic tac riéng cho co chat beta-1,3, diu nay khac véi muc tiéu chinh cta lichenase trong dai mach [,
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Figure 2. Ml Ef=2 R 7tLIOMA| = 20| OtL| 2t = MZ o HEIZ2RZHS 7t
TEolotER, Fx0 ML Fr gits ot 22 SYo| ZE YL

Nguworc lai, exo-1,3-beta-glucanase hoat dong theo ki€u cat tir ddu mach hoic giai phdng don vi/doan
dwong theo co ché khac véi endo-glucanase. Nghién ctru vé exo-1,3-beta-glucanase Exo15 trong san

xudt siamenoside I minh hoa rang ciing mang tén beta-glucanase nhung rng dung, co chit va két qua

phan trng c6 thé rat khac nhau P1.
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Mot enzyme hai chirc nang tir vi khuin bién Streptomyces sp.]J103 dwoc bao cdo c6 ca hoat tinh

lichenase va cellobiohydrolase, cho thdy tw nhién c6 nhiéu ciu hinh glucanase khac nhau v&i phé co

chat réng hodc hep tuy ciu tric protein. V&i nganh bia, di€ém quan trong khong phai 1a “glucanase cang

rong cang tot’, ma la hoat tinh phit hop vé&i beta-glucan lién két hdn hop trong nguyén liéu nau [,

Bang duwdi diy tom tit sw khac nhau gitra cdc nhdm enzyme thudng bi goi chung 1a glucanase:

Nhom enzyme

Endo-1,3-1,4-
beta-glucanase /

lichenase

Endo-beta-1,3-

glucanase

Exo-beta-

glucanase

Glucanase da

chirc nang

Co chat/kiéu lién két

ndi bat

Glucan lién két hon
hop beta-1,3/beta-1,4

Beta-1,3-glucan

M6t sé glucan dau
mach phu hop

Nhiéu co chat

glucan/cellulose lién

quan

Cach cat dién
hinh

Cat bén trong
mach polymer

Cét bén trong
mach beta-1,3

Cat tir d3u mach
hodc gidi phong
san pham nhd

Cé thé két hop
nhiéu kiéu hoat
tinh

Y nghia trong nau bia

Phu hgp nhat véi beta-
glucan dai mach, ho tro

gidm d6 nhét mash/wort

Khéng phai ludn t&i wu cho

beta-glucan dai mach

C6 thé hitu ich trong hé
enzyme phdi hop, nhung
khéng thay thé méac dinh
lichenase

Cé tiem nang cong nghiép

néu diéu kién phu hop

Khi nao Beta-Glucanase Brewing Enzyme hiru ich nhat?

Lwu y ky thuat

Tinh dac hiéu co
chat rat quan

trong [1]

C6 Ung dung sinh
hoc khac ngoai
bia (8]

Co ché& va muc
tiéu san pham
khac endo-

enzyme %]

Can hiéu phé co
chét, tranh suy

dién chung [0

Truwdng hop dau tién 1a cong thirc c6 ty 1é dang ké nguyén liéu gidu beta-glucan, chang han yén mach,

dai mach chwa malt héa, dai mach can hodc nguyén liéu tao than bia. Cic nguyén liéu nay c6 thé mang

lai cAm gidc miéng va do ddy mong muon, nhwng ciing lam ting nguy co dich dworng nhét, loc chdm

hoic hiéu suit thu hoi chit hoa tan kém 6n dinh 2,

Truong hop thir hai la malt c6 mirc bién tinh thip hodc khong dong déu. Malt 1a nguyén liéu sinh hoc,

chiu anh hwéng cta giéng, viung trong, diéu kién ndy mam va say; khi thanh té€ bao ndi nhii chwa dwoc

phéan giai du trong malting, brewhouse phai xt Iy phan beta-glucan con lai trong mash, va beta-

glucanase b6 sung c6 thé gitup gidm ap lwc cho buéc loc.
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Truong hop thir ba 1a sdn xuat bia c6 d6 c6 didc dich dwong cao hodc quy trinh mudn ting tai nguyén
liéu. Khi ch4t kho cao hon, bat ky thanh phan nao 1am ting dd nhét cling dé boc 10 tadc dong manh hon;
viéc cat polymer beta-glucan gitp hé dich it “ndng” hon, du hiéu qua cudi ciing van phu thudc vao thiét

ké thiét bi va lich cong nghé 2],

Truong hop thir tw la vAn hanh can 6n dinh gitra cdic mé. Néu nha may gap bién dong téc do loc du
cong thirc twong tw nhau, beta-glucanase c6 thé la mot cong cu kiém soat rui ro lién quan dén
polysaccharide, ddc biét khi khong thé thay d6i ngay nguén malt hoZc thiét bi. Tuy nhién, cin phan biét

bién dong do beta-glucan vé&i bién dong do nghién, pH, nhiét, tinh bot s6t hodc nén 16p ba .

Beta-glucanase ho tro' &

Van dé ky thuat thwong

. dau? Giéi han can nhé
gap au?

Tinh huéng san xuat

DUng nhiéu yén
mach/dai mach can

Malt bién tinh chua
toi wu

Lautering cham theo
tirng mé

Cong thirc bia tao

than, dung adjunct
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Mash dac, wort chay
cham

Thanh té bao ndi nhil
con khé pha vo

T6c d6 thu dich khéng
6n dinh

Muén gilr cdm gidc

miéng nhwng khong
nghet loc

Cét beta-glucan hoa tan,
gidm dé nhét

HO tro phan giai

polysaccharide thanh té bao

Giam phan can trd do
polymer beta-glucan

Gilp can bang gitra cau truc

va kha ndng van hanh

Khéng thay thé kiém soat nghién
va ty lé nuéc

Khéng stra dugc tinh bét chua
chuyén hoa

Can xem ca d6 min bot nghién va
thiét k& lauter

Thdy phan qud manh cé thé lam
giam d6 day mong muén
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Van dé ky thuat thwong  Beta-glucanase ho tro' &

Tinh huéng san xuat . R Gidi han can nhé
gap dau?
Quy trinh c6 tai chat o, . Giam ddng gép cua beta- Khéng x{r ly cac nguyén nhan
K DO nhét tong thé tang o i , i i
kho cao glucan vao do nhot nhét khac nhu protein/gum khac

Vi tri bd sung trong quy trinh nau bia

Trong thuec t€, beta-glucanase thwong dwoc dwa vao giai doan c6 nwérc, co chat va thoi gian tiép xic du
dé enzyme gidp beta-glucan, pho bién nhat la trong mash. Viéc bo sung & giai doan nay hop ly vi beta-
glucan tir thanh t€ bao néi nhii dwoc gidi phdng cung quéa trinh hydrat héa va pha vo hat nghién;

enzyme c6 co hoi cit polymer trwéc khi dich di vao bwéc tach ba 21,

Lich nhiét c6 vai tro lon. Enzyme la protein xtc tac, nén hoat tinh phu thudc vao vung nhiét va pH phu
hop; néu mash duoc gia nhiét qua nhanh vao viing 1am bién tinh enzyme, thoi gian tic dung sé ngan.
Céc beta-glucanase chiu nhiét tir vi sinh vat, chang han enzyme thermoactive tir Clostridium
thermocellum, dwgc nghién ctru vi ¢6 thé duy tri hoat tinh t6t hon trong diéu kién cong nghiép c6 nhiét
[3]

Tuy nhién, khdng nén suy dién rang moi sdn phdm beta-glucanase dang 16ng déu c6 dic tinh giéng
enzyme trong tirng bai bao. Nghién ctru vé ciu tric 6n dinh cta glucanase tir Clostridium perfringens
cho thdy do bén protein phu thudc vao mang twong tac ky nuérc, twong tac thom va cdu tric cu thé; chi
mot thay d6i ngudn enzyme hodc thiét ké protein cling c6 thé lam khac dang ké hanh vi trong quy trinh
[11]

Cach tiép cin an toan vé mat ky thuit la coi beta-glucanase nhw mét bién quy trinh can tich hop vao
mash schedule hién c6. Enzyme nén dwgc phéin tan déu, tranh ti€p xdc cuc b véi ving qua néng, va
dwoc dung phu hop véi tai liéu di kém san pham; cac diéu kién chi tiét ciia tirng nha may nén dwoc

ki€m soat bang hé thdng quan ly quy trinh ndi bd thay vi dwa trén gid dinh chung .
Anh hudng dén chat lwong bia: hé tro xir ly, khéng phai “tao huong”

Beta-glucanase khéng phai enzyme tao hwong truc ti€p theo ki€u gidi phong ester, terpene hodc tién
chit thom. Tac dung chinh ctia né la 1én ciu tric polysaccharide va tinh Iwu bién cia mash/wort; nh&
van hanh 6n dinh hon, nha san xuit c6 thé dat hiéu qua chiét xuit va loc nhat quan hon, nhwng khéng

nén mo ta enzyme nay nhw mot chit cai thién hwong vi phé quat.
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Trong d6 uéng 1én men, hé vi sinh, nguyén liéu va diéu kién 1én men méila cic yéu t6 chu dao chi phdi
hop chat bay hoi. Nghién ciru vé rwou gao Hongqu cho thiy thay doi starter 1am thay d6i cong dong vi
sinh va thanh phan hwong bay hoi, minh hoa rang hwong vi d6 uéng 1én men thwong xuit phat tir hé

sinh hoc 1én men phtrc tap hon 1a tir mot enzyme xtt Iy polysaccharide don 1é [*21,

Du véy, beta-glucanase c6 thé dnh hwéng gidn tiép dén cdm nhin thin bia. Beta-glucan 1a mét trong cac
thanh phan gbép phan vao d6 nhét va cadm giac diy; néu muc tiéu phong cach cin mouthfeel day, viéc
dung enzyme nén duoc hi€u I1a cAn bang gitra kha niang loc va ciu tric cdm quan, khong phai clr gidm

beta-glucan cang nhiéu cang tot 21,

D4&i véi bia dung yén mach hodc adjunct dé tao dd mwot, enzyme gitip gidm rui ro nghet loc nhung van
can phéi hop voi thiét ké cong thirc. Néu toan bd do ddy mong mudn dwa nhiéu vao polysaccharide,
thiy phan qué siu c6 thé lam cam gidc miéng mong hon; vi viy danh gid cdm quan va van hanh phai

dwoc xem cung nhau .

Figure 4. 2= 1Y 2 HIEt= R 7t0| 5, 240 oot Ak 2H, B H4, 1
2|0 5= A S0|L HHE Sot Satd el =M= T E LT

Bang chirng khoa hoc nao dang tin ciy nhat?

Bang chirng manh nhit cho rng dung beta-glucanase trong bia nam & ba 1¢p: ciu tric co chit, co ché
enzyme va quan sat tng dung trong moi trueorng brewing. Vé co chit, cac nghién ctru cau tric cho thay
enzyme 1,3-1,4-beta-glucanase nhan dién glucan lién két hon hop thong qua ving gan co chit chuyén

biét, phtt hop véi beta-glucan dai mach [,
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Vé co ché, bang chirng tlr x4c dinh acid amin hoat dong va dot bién diém cho thiy phan (rng thily phan
phu thudc vao trung tAm xuc tic cu thé. Diéu nay giap gii thich vi sao enzyme c6 thé lam gidm chiéu
dai polymer hiéu qua & diéu kién phu hop, dong thoi cling giai thich vi sao pH, nhiét va bién tinh

protein c6 thé lam hiéu qua suy giam [,

Vé rng dung, nghién ctru san xuat bia v&i ching men c6 biéu hién beta-glucanase diéu chinh cho thiy
nganh brewing da xem beta-glucanase nhw mot hwéng can thiép cong nghé vao thanh phin beta-
glucan. Du hinh thitrc tng dung khéc v&i enzyme bd sung truc tiép, né van cing c6 mdi lién hé giita hoat

tinh beta-glucanase va muc tiéu cai thién quy trinh bia "1,

Ngoai bia, beta-glucanase con dwoc nghién cru rong trong xt ly sinh khoi va thiy phan polysaccharide.
Vi du, cac beta-glucosidase tir metagenome da cé bo c6 thé ting cwong saccharification lignocellulose

khi ph6i hop véi cocktail cellulase thwong mai, cho thay hé enzyme phén gidi glucan thuwong phat huy

tac dung manh khi dwoc dit ding co chat va ding boi cdnh cong nghé 131,

Tuy nhién, bang chirng ngoai bia cAn duwoc dién gidi than trong. Mot enzyme hiéu qua trong thily phan
lignocellulose, sdn xuit chit ngot hodc x Iy sinh khéi khong tw dong tré thanh enzyme t6i wu cho
mash; khac biét vé co chat, nhiét, pH, thoi gian ti€ép xdc va muc tiéu san phdm c6 thé lam két qua cong

nghiép rat khac nhau 141,
Khac biét giira beta-glucanase malt tw nhién va beta-glucanase bd sung

Malt dai mach tw nhién c6 hé enzyme dwogc tao ra trong qua trinh ndy mam, bao gobm cac enzyme tham
gia pha v thanh t€ bao va giai phéng néi nhii. Trong diéu kién malting ly twéng, phan lon beta-glucan
gy kho xtr ly da dwoc giam tredec khi dén brewhouse; vi thé malt chat lwgng cao thwong it tao van dé
lautering lién quan dén beta-glucan hon [21,

Nhwoc diém clia enzyme néi sinh 1a phu thudc vao lich sir malt va diéu kién nhiét. Qua trinh sdy malt,
bao quan va mashing c6 thé dnh hwédng dén hoat tinh con lai; khi nha san xuit dung nguyén liéu chwa
malt hdéa hodc malt bién tinh thip, lwrong enzyme ndi sinh cé thé khong da dé xr ly tai beta-glucan phat

sinh trong mash .
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Beta-glucanase b6 sung giip dwa thém hoat tinh xdc tac vao thoi diém c6ng nghé mong mudén. Cac
nghién ctru vé beta-glucanase vi sinh vit, bao gdom enzyme chiu nhiét va enzyme da chirc ndng, cho thiy

nguoén vi sinh c6 thé cung cip dic tinh khic véi enzyme malt tw nhién, dic biét vé 6n dinh nhiét va pho

co chat B,

Du1 vdy, enzyme b6 sung van la protein va van cé gi¢i han. D6 bén ciu truc phu thudc vao twong tac noi
phan t, diéu kién méi treong va cong thirc san phdm; vi thé cdch dung phu hop véi tai liéu san pham
va diéu kién nha may luén quan trong hon viéc gia dinh “thém enzyme 1a chic chin loc nhanh” 1],
Théng tin sdn pham va vai tré cia Enzymes.bio

Beta-Glucanase Brewing Enzyme dang 1dng trén Enzymes.bio dwoc cung cap cho khach hang can
enzyme hd trg quy trinh bia, ddc biét trong xir Iy beta-glucan tir malt va ngii c6¢ phu. Enzymes.bio dong
vai tro la nha cung cip truc tuyén, khong phai nha san xuit enzyme va khong phai phong thi nghiém

phat trién enzyme .

San phdm dwoc ban truc tiép online theo don vi 1 kg. Sau khi didt hang, CoA va SDS dwoc cung cip kém
theo d€ hd tro ho so chat lwong va an toan nodi bd ciia ngwdi st dung; thong tin nay phu hop véi cach

quan ly enzyme nhw mot phu gia c6ng nghé can nhin dién, Iwu trir va thao tac dung quy trinh .

CoA c6 vai tro xac nhan cac thong tin 16 hang do chudi cung (rng cung cip, con SDS hd tro danh gia an
toan thao tac, bdo quan va &ng pho sw c6. Ngwoi dung cong nghiép nén dwa vao tai liéu di kem 16 hang

va quy dinh ap dung tai thi trweong st dung, nhit 1a khi enzyme dwoc dwa vao moi treong san xudt thuc
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phidm hodc d6 udéng.

Vi Enzymes.bio 1a nha cung cip, moi mé ta ky thuat nén dwoc hiéu 1a tai liéu ho tro tng dung, khong
phai tuyén b6 vé ning lwc sn xuit hodc nghién ctru ndi bd. Cach dién gidi phit hop 1a: sdn phdm dwoc
cung cap cho muc dich hd tro xir ly beta-glucan trong quy trinh bia, con hiéu qua thuc té phu thudc vao
nguyén liéu, thiét bi va diéu kién van hanh cua tirng co s .

Gi¢i han ky thuat va cac diém can tranh khi dién giai hiéu qua

Beta-glucanase khong xtr ly protein haze, tinh bot s6t, nhiém vi sinh, oxy héa, ester khdng mong mudn
hoic 16i 1én men. Néu van dé loc bat ngudn tir tinh bot chwa chuyén hoa, 16p ba bi nghién qua min hoic

tic co hoc & thiét bi, enzyme phan giai beta-glucan chi gidi quyét mot phan rat nho ctia hé nguyén nhan

Figure 6. 71 20| =2 H& 20i0|l= FRZ H| 80| =2 5= Hig,
0| & & Mo, 2t HY, W oju, S 7|8t 88 AEFH0| X E LT

Enzyme cling khéng nén dwgc mé td nhw chit bdo ddm tang hiéu suit trong moi céng thirc. Khi nguyén
liéu vén da c6 beta-glucan thip va qua trinh loc khéng bi gi¢i han b&i d6 nhét, loi ich ¢ thé khé quan
sat; ngwoc lai, trong cong thirc nhiéu adjunct giau beta-glucan, tic dong van hanh c6 thé ré hon vi co

chit muc tiéu hién dién nhiéu hon 21,

Mot diém khéc 13 s cAn bang cdm quan. Beta-glucan va cac polysaccharide lién quan c6 thé gép phan

vao cam gidc than bia; viéc gidm qua manh ciu tric polymer c6 thé khong phu hop véi mét so6 phong

z o

cach can do day. Do dé, danh gid “tot” hay “khdéng tot” phai dwa trén muc tiéu sdn pham, khéng chi dwa

trén tdc do loc [,
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Cudi cung, khong thé 14y dic tinh cia mot enzyme nghién ctru d€ 4p thang cho moi ché phdm thuong
mai. Cac bai bao vé lichenase chiu nhiét, beta-glucanase da chirc ndng hodc enzyme dwoc cai tién ciu

trac rat hiru ich dé hi€u co ché, nhwng san phdm cu thé cin dwgc str dung theo tai liéu di kém va diéu
kién van hanh thuec t& 101,

Két luin ky thuit

Beta-Glucanase Brewing Enzyme dang 16ng 1a cdng cu hd tro quy trinh niu bia khi beta-glucan tir malt
dai mach, yén mach, dai mach cin hoac nguyén liéu chwa malt héa lam ting d6 nhét va gy khé cho
lautering hodc loc. Co ché c6t16i 1a thiy phan mach beta-glucan lién két hdn hop thanh doan ngin hon,

tlr d6 gidm kha ning tao nhét ctia polymer va cai thién dong chay trong hé dich [,

Co s& khoa hoc cho rng dung nay twong doi virng: ciu triic enzyme giai thich tinh dac hiéu véi beta-
glucan lién két hon hop, nghién ctru co ché xac dinh cac acid amin xuc tidc quan trong, va cac nghién

ctru brewing cho thay beta-glucanase 1a muc tiéu cdng nghé cé lién quan truc ti€p dén san xuat bia [°l,

Trong trién khai thuc t€, enzyme nén dwgc xem 1a mdt phan cia hé kiém soat quy trinh, di cung lwa
chon malt, ty 1é adjunct, nghién, mash schedule, pH, thiét bi tich ba va muc tiéu cdm quan. V&i cach st
dung thin trong, beta-glucanase c6 thé giip nha san xuat bia gidm rui ro do beta-glucan, 6n dinh qua
trinh loc dich dudng va ho tro cac cdng thirc dung ngii cdc¢ giau polysaccharide .

D3at mua Beta-Glucanase Brewing Enzyme 13,000 U/G Liquid trwc 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 Beta-Glucanase Brewing Enzyme 13,000 U/G Liquid >

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 xuit ban; s§

trich dn trong bai lién két dén day.
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