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Pullulanase Enzyme cho néu bia tiét kiém chi phi: téi wu
dwong Ién men tw tinh bot phan nhanh

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

Pullulanase Enzyme For Cost Effective Beer Brewing 13 enzyme ho tro “cit nhanh” tinh
bét, gitp thao g cac lién két a-1,6 trong amylopectin va dextrin gi¢i han dé hé amylase tao
dwong 1én men hiéu qua hon. Trong niu bia, gia tri chinh cta pullulanase khong nam & viéc
thay thé malt enzyme, ma & kha ning ho tro tang do 1én men, tan dung nguyén liéu giau tinh
bot va gidm phan carbohydrate kho 1én men trong wort khi dwoc phoi hop ding véi alpha-

amylase, beta-amylase hoic glucoamylase [,

Vi sao pullulanase lién quan dén nau bia tiét kiém chi phi?

Chi phi sdn xuit bia khéng chi dén tir gid nguyén liéu, ma con tir hiéu suat chiét, mirc dd chuyén hoa
tinh bot, thoi gian x Iy mash, tinh 6n dinh gitra cac 16 nguyén liéu va kha niang dat ding thong so 1én
men. Tinh b6t trong malt dai mach va nguyén liéu phu khong phai mét co chit dong nhat: kich thwéc
hat tinh b6t, mirc h6 h6a va kha nang bi enzyme thiy phan cé thé khac nhau dang ké, anh hwéng truc

ti€p dén lwong dwdng duoc tao ra trong qua trinh mash 21,

Pullulanase c6 thé dong gép vao “cost effective beer brewing” bang cich 1am phan tinh bot phan nhanh
trér nén dé ti€p cin hon cho cac enzyme dwong hoa. Khi cac diém nhanh dwoc xtt ly, alpha-amylase,

beta-amylase va glucoamylase c6 nhiéu dau chudi hodc doan mach phit hop hon dé tiép tuc thiy phan,

tir d6 cai thién ty 1é duong 1én men so véi dextrin con lai trong wort [,

Tuy nhién, pullulanase khéng nén dwoc trinh bay nhw mét gidi phap tw dong lam giam chi phi trong
moi nha may bia. Hiéu qua phu thudc vao cong thirc, mirc hé hoda cda tinh bot, dac tinh malt, ty 1é
nguyeén liéu phuy, thoi gian ti€p xic enzyme, diéu kién mash va muc tiéu cdm quan ctia sdn pham; cac
nghién ctru vé mashing cho thiy nhiét dé va h6 so enzyme c6 thé 1am thay déi ro thanh phan wort va

kha ning tao dwong Bl
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Pullulanase la gi trong hé enzyme nau bia?

Pullulanase la mét enzyme debranching, nghia la enzyme chuyén xt ly cac lién két nhanh trong
polysaccharide giau glucose. Trong tinh bot, amylopectin ¢c6 mach chinh a-1,4 va nhiéu diém nhanh
a-1,6; pullulanase cat lién két a-1,6 nay, lam gidm can tré ciu tric d€ cac enzyme khéc ti€p tuc phan giai

mach tinh bot thanh dwong nhé hon B,

Trong niu bia, diéu nay dic biét quan trong vi nAm men khong st dung truc ti€p tinh bdt nguyén ven.
Wort cin chira ty 1é phtu hop cua glucose, maltose, maltotriose va mdt phan dextrin ty phong cach bia;

cac nghién ciru gidng day va mé ta héa hoc mashing déu nhan manh ring qua trinh nu bia thwc chatla

qua trinh chuyén héa tinh bot thanh carbohydrate hoa tan va c6 thé 1én men [,

Can phan biét pullulanase v&i cdc enzyme amylase phd bién hon. Alpha-amylase chi yéu cat ngau
nhién lién két a-1,4 trong mach tinh bot, gitip gidm kich thwéc phan tr va tao dextrin; beta-amylase giai
phéng maltose tir ddu khong khiy; glucoamylase c6 thé tiép tuc tao glucose tir dextrin. Pullulanase
khong thuc hién ciing mdt vai tro véi cdc enzyme ndy, ma mé nut nhanh dé qua trinh dworng héa dién

ra sau hon .
Co ché “cat nhanh” va tac dong dén dwong 1én men

C6 thé hinh dung amylopectin nhuw mdét mang lwdi ciy c6 than chinh va nhiéu nhanh. Alpha-amylase cat
than va canh thanh doan ngan, nhung khi gip diém phan nhanh, nhiéu enzyme thuy phan mach thang
hoat dong kém thuan loi hon; pullulanase xt 1y cAc di€ém nhanh nay, tao thém doan mach thang hoic

dau mach dé hé enzyme duwong héa tiép tuc lam viéc [,

Vé mat cong nghé, pullulanase thwong hiru ich nhat khi tinh bot da dwoc lam treong néd, ho héa hoac
dwoc catlong mot phan. Nghién ciru vé tinh bt dai mach trong qué trinh mashing cho thiy dic tinh ho
héa cda hat tinh b6t nhoé va 1on anh hwéng dén toc do thay phin enzyme va san lwong dwong, nghia 1a

kha nang tiép can co chatla yéu t§ trung tdm chit khong chila sw hién dién cia enzyme 21,

Khi dung pullulanase trong chién lwgc enzyme phu hop, muc tiéu thwong 1a ting ty 1é carbohydrate cé
thé 1én men, gidm dextrin gi¢i han va hd tro tao bia c6 dd khoé hodc do attenuation cao hon. Cac tai liéu
tong quan vé pullulanase trong cong nghiép thwc phadm mo ta enzyme nay la c6ng cu quan trong dé

chuyén héa tinh bot, dic biét trong cic tng dung cin cai thién qua trinh saccharification va ciu hinh

duong [,
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Pullulanase khéng hoat déng do'n ddc: bang so sanh cac enzyme lién quan
Trong thuc t€ niu bia, hi€ém khi pullulanase la enzyme duy nhit quyét dinh két qua. N6 thwong dwoc

dat trong hé enzyme tinh bt cung alpha-amylase, beta-amylase hodc glucoamylase; néu van dé quy

trinh lai lién quan dén dd nh&t do beta-glucan hodc thanh phin protein, nhém enzyme khac méi la

trung tam ki thuat [°1,
Muc tiéu trong Enzyme thuwong . Pullulanase ddng vai tro L. .
. N Co ché chinh X Lwu y ky thuat
nau bia lién quan gi?
Cét Idng tinh bot, Cét lién két a-1,4 H tro sau hodc cung Né&u tinh bdt chua ho
giam kich thuéc Alpha-amylase bén trong chudi tinh giai doan duong hda héa du, hiéu qua téng
phan tlr bot bang cach xtr ly nhanh thé bj gi6i han 121
Tao thém cau tric it , I
. j . Hoat tinh tu nhién phu
Tang maltose Giai phong maltose nhanh hon dé beta- . A,
Beta-amylase o . , L . thudc chat lwvgng malt
trong wort tr dau khong kht amylase tiép can thuan . 3
_ va diéu kién mash 3!
lgi hon
Cé6 thé 1am bia khd hon

Tao bia kho, tang ) . . L s s i RN

x Thay phan dextrin Giam can trd do nhanh, dy kién néu dung
glucose, ho trg Glucoamylase . x . R .
| ) thanh glucose ho trg phan gidi sau hon khéng phu hop muc
ow-car

tiéu cam quan [
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lautering [5]

Can can bang vdi gitt

bot va cam quan [5]

Pullulanase dic biét ddng can nhac trong cdng thirc ¢4 gao, ngd, san, sorghum, bAnh mi tai st dung

hodc cidc ngubn tinh bot khong cé hé enzyme tw nhién manh nhuw malt dai mach. Cac nghién cru vé nau

bia khéng gluten cho thiy ho so enzyme ctia malt thay thé cé thé han ché kha nang tao dwong 1én men,

va viéc diéu chinh quy trinh mashing theo dic tinh enzyme gitp cai thién dang ké san lwong dwong 1én

men L],

Véi nguyén liéu nhw san, vin dé khong chi 1a thanh phén tinh b6t ma con 1a ciu tric va kha nang bi

thily phan. Nghién ctru vé bia sin cho thay bién ddi ciu truc tinh bot bang ép dun c6 thé lam ting ham

lwong dwdrng 1én men trong wort, ciing ¢ nguyén tic rang tinh bot cang dé ti€p can thi hé enzyme cang

c6 co hoi tao dwdng hiéu qua 171,

4 »

Trong boi canh nay, pullulanase khong phai enzyme dung dé “h6 héa” tinh bot thay cho nhiét hodc xt

Iy nguyén liéu. N6 phat huy y nghia sau khi ciu tric tinh bot da di mé dé enzyme ti€p cin, dic biét khi

muc tiéu la khai thac thém phan carbohydrate vén cé xu hwéng ton tai dwédi dang dextrin phdn nhanh

[11

Bia kho, bia low-carb va bia c6 do attenuation cao

V&i cac dong bia cAn cam giac kho, than bia gon hodc carbohydrate dw thip, nha niu thuwdng muén

giam ty 1é dextrin khong lén men. Pullulanase gitp gidm gi¢i han do ciu tric nhanh cua dextrin, trong

khi glucoamylase hodc cic enzyme dwong hoa khac ti€p tuc chuyén cac doan mach thanh dwong nhé
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hon ma ndm men c6 thé st dung [,

Cach ti€p can nay cin gin v&i muc tiéu cdm quan cu thé. Néu qua trinh dudng héa dién ra qua siu, bia
c6 thé mong hon, khé hon hodc gidm cam giac thin bia so vé¢i mong mudn; nghién cru vé mashing
dang nhiét cho thay thay ddi diéu kién nhiét c6 thé tao ra khac biét ré trong thanh phan wort, vi vy

viéc thém enzyme phai dwoc hi€u nhw mdt bién cong nghé chir khong phai phu gia trung tinh I,
On dinh hiéu su3t khi malt hodc nguyén liéu bién déng

Malt va nguyén liéu phu c6 thé bién dong theo mua vu, gidng ciy, diéu kién xtr Iy va bdo quan. Nghién
ctru vé kich thwée hat tinh bot dai mach cho thiy phan b6 hat tinh bot c6 lién quan dén kha nang niu
bia clia cdc dong dai mach khic nhau, nhdn manh rang nguyén liéu dau vao c6 thé 1am thay déi hiéu

qua thiy phan tinh bot B,

Pullulanase c6 thé gitp gidm mét phan rii ro tir bién dong tinh bot phan nhanh, nhit la khi cong thirc
hodc quy trinh dang phu thudc nhiéu vao mirc chuyén hoa tinh bot. Du vay, enzyme khong thé bu hoan
toan cho nghién kém, h6 hda thiéu, pH khong phu hop hodc thiét ké mash khéng twong thich véi hé

enzyme tong thé [2],
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Ung dung trong cong thirc tan dung nguyén liéu thay thé

C4c md hinh n4u bia tir nguyén liéu tai sir dung, chang han bia pale ale dung ty 1& 1én banh mi cii, cho
thay nganh bia dang quan tim nhiéu hon dén t6i wu nguyén liéu va gidm lang phi. Khi nguén tinh bot
khong con la malt chuén, viéc hiéu enzyme va kha ndng duwong hoa tré thanh yéu té quan trong dé gitr

6n dinh wort [°1,

Trong cac cong thirc nhw vay, pullulanase c6 thé nam trong chién lwoc chuyén héa tinh bt ciing cac

enzyme khac. Gia tri kinh t€ khéng chi dén tir viéc dung nguyén liéu ré hon, ma con tir kha nang bién

ngudn carbohydrate d6 thanh dwong 1én men da 6n dinh dé san pham cudi dat profile mong mudn (51,
Lién hé giira hé hda tinh bdt, mashing va hiéu qua cua pullulanase

Tinh bét trong hat ngii cdc ton tai dwéi dang hat ¢ ciu tric ban tinh thé, khong phai liic nao enzyme
cling dé ti€p can. Trong qua trinh mash, nhiét 1am hat tinh bot treong né va ho héa, tao diéu kién dé

enzyme thdy phan; nghién ctru vé tinh bot dai mach cho thiy hat tinh bt nhé va lén cé dac tinh ho hoéa

khac nhau, tir d6 anh hwéng dén lwong dwong dwoc tao ra 21,

biéu nay gidi thich vi sao pullulanase nén dwgc xem 1a mdt phan ctia hé quy trinh, khong phai mot
“cong tac” ddc 1ap. Néu nguyén liéu phu c6 nhiét do ho héa cao hon diéu kién mash malt thong thuong,

hodc néu tinh bot chwa dwoc x Iy nhiét du, pullulanase cling nhw cac amylase khac sé bi gi¢i han baoi

kha ning tiép can co chat ],

Mashing ciing 14 qua trinh cin bang giita nhiéu enzyme c6 viing hoat dong khac nhau. Nghién ctru vé
mashing dang nhiét cho thdy thanh phin wort va cac khodng nhiét dd hoat dong clia enzyme khong

don gian nhw mot diém nhiét c§ dinh, ma 13 mot hé twong tac gitta enzyme, thoi gian va co chat B,
Tac dong dén ho so duong va lén men

Wort c6 kha ndng 1én men tot thwong chira ty 1€ phu hop giira glucose, maltose va maltotriose; dextrin
g6p phan vao than bia nhwng khong phai liic ndo ciing mong muén & mitc cao. Pullulanase ho tro 1am

gidm mot phan dextrin phin nhanh, nho d6 tao diéu kién dé€ cidc enzyme saccharification ti€p tuc giai

phéng dweorng nhé hon 1,

Trong cac hé nguyén liéu khong truyén thong, cai thién dwong 1én men khéng nhat thiét chi dén tir
thém enzyme; ddi khi cin thay déi toan bd quy trinh mashing. Nghién ctru vé malt khéng gluten cho

thiy quy trinh niu dwoc diéu chinh dwa trén h6 so enzyme cua nguyén liéu c6 thé cai thién dang ké
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dwong 1én men, mot bai hoc quan trong khi 4p dung pullulanase cho sorghum, gao, ngé hoac cac

nguyén liéu thay thé [¢],

Véi bia c6 muc tiéu low-carb hodc dry finish, pullulanase c6 thé giip gidam carbohydrate dw khi phoi
hop v&i glucoamylase. Tuy nhién, néu phong cach bia cAn body diy, d6 ngot malt hodc cadm giac miéng
mém, viéc ting dworng héa qua mirc ¢ thé di nguwoc muc tiéu cdm quan; vi vy pullulanase phu hop

nhat khi muc tiéu san pham da dwoc xac dinh ro [,
Anh hudng gian tiép dén loc, d6 nhét va van hanh

Pullulanase c6 thé gitip gidm mét sé dextrin phidn nhanh, nhwng khéng phai enzyme chinh dé xt ly do
nhét do beta-glucan hodc arabinoxylan. CAc enzyme vi sinh trong co6ng nghiép thwc phadm cé tinh dac

hiéu co chit twong doi ré: amylase xtr ly tinh bot, beta-glucanase xtr ly beta-glucan, xylanase xt ly

xylan, protease xtt Iy protein [°1,

=
T,

Diém nay quan trong vi nhiéu vin dé trong nha niu bia c6 bi€u hién gidéng nhau & cip van hanh, chang
han lautering chdm, chiét kém hoac wort dic. Néu nguyén nhin chinh la thanh t€ bao ngi cdc, ty 1é
beta-glucan cao hodc nghién qua min, pullulanase c6 thé khong tao ra cai thién dang ké du né van hoat

dong dung trén tinh bot phan nhanh 1,

N6i cach khac, pullulanase nén dwgc gin véi van dé “chuyén héa tinh bot va dextrin phan nhanh”,
khong gan v&i moi van dé vé loc hodc do trong. DAy 1a cach dién gidi than trong hon, ddng thoi gitp

nha niu tranh ky vong sai vé vai tro kj thuat ctia enzyme [,
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Cac yéu to quy trinh anh hwéng dén két qua

bac tinh nguyén liéu

béc tinh hat tinh bdt, mirc bién tinh malt va loai adjunct &nh hwéng trwc tié€p dén hiéu qua cda
pullulanase. Pai mach c6 cic quan thé hat tinh bot véi kich thude va tinh chat khac nhau; nghién ciru vé
phin bé hat tinh bdt cho thiy cac dac diém nay cé thé dwoc dung dé danh gia nang lwc niu bia cta cic

dong dai mach 8,

Véi sorghum, gao nép, sin hodc nguyén liéu tinh bot khac, ciu tric tinh bot va xt Iy trweérc mash ciing
quan trong. Nghién ctru vé ngdm hat sorghum nép cho thiy xt Iy nguyén liéu c6 thé lam thay doi tinh
chat héa ly cua tinh bét, tir d6 danh hwdng dén cach tinh bot phan rng trong qua trinh gia nhiét va thiy
phan 191,

Diéu kién mash va phdi hop enzyme

Pullulanase cin dwgc dat trong diéu kién phu hop véi hé enzyme tong thé. Néu alpha-amylase chwa tao

du dextrin thich hop, hodc glucoamylase khéng hién dién trong cong thirc cin dwong hoda siu,

pullulanase c6 thé cit nhanh nhung khong tao ra mirc ting dwong 1én men nhw ky vong 11,

Nghién ciru vé mashing chi ra rang nhiét dd khéng chi &nh huwéng dén tdc dd phan rng ma con anh
hwdng dén loai dwong va carbohydrate dwoc tao ra. Do d6, viéc dung pullulanase nén dwoc hiéu 1a t6i
wu héa cing ho so nhiét, thoi gian nghi mash va enzyme sdn cé trong malt, thay vi chi la b6 sung thém

mot thanh phan vao quy trinh B,
Twong tac véi thanh phan protein va nén nguyén liéu

Trong mash thuec té€, enzyme khéng hoat dong trong dung dich tinh bot tinh khiét. Protein, polyphenol,
chit xo hoa tan va thanh phan hat c¢é thé dnh hwédng dén kha nang ti€p cin hoac hoat ddng cla

enzyme; nghién ciru vé alpha-amylase cho thay sw hip phu 1én protein dai mach c6 thé anh hwdng dén

tiéu hoéa tinh bot trong bot dai mach 1,

Du nghién ciru nay tip trung vao alpha-amylase chi khéng phai pullulanase, n6 nhin manh mot diém
c6 gia tri cho nha niu bia: nén nguyén liéu cé thé lam thay déi hiéu qua enzyme. Vi vy, két qua tir mot
c6ng thirc malt sach khéng nén dwoc 4p dung may méc cho céng thirc c6 nhiéu adjunct, protein cao

hodc nguyén liéu tai st dung 111,
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Bang chirng khoa hoc va cach dién giai dung

Cac ngudn tong quan vé enzyme vi sinh trong cdng nghiép thwc phadm cho thdy enzyme dwoc ding
rong rai dé cai thién qua trinh chuyén héa nguyén liéu, ting hiéu suit va tao dic tinh sadn phidm mong
muén. Trong nhdm enzyme xtr ly carbohydrate, pullulanase cé vi tri r6 nho khd nang debranching tinh

bot va hd tro cac qua trinh saccharification 51,

_L
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Bai tong quan chuyén siu vé pullulanase mo ta enzyme nay c6 trién vong trong cdng nghiép thwc phim
vi kha nang thuy phén lién két a-1,6 trong pullulan, amylopectin va ciac dextrin phan nhanh. Piy 1a nén

tang co ché hop ly cho &ng dung trong niu bia, noi chuyén héa tinh bot thanh dwong lén men la trung

tam ctia qua trinh mash [,

Bang chirng truc tiép tir ndu bia cho thiy diéu kién mashing va dic tinh tinh bot &nh hwéng 16n dén
san lwong dwong. Nghién clru vé tinh bot dai mach trong mash chirng minh khac biét ho hda giira hat
tinh b6t nho va 16 tac dong dén thay phin enzyme va tao dwong; diéu nay cing c6 ly do ky thuit dé

dung enzyme b6 tro khi cin ting kha nang chuyén héa tinh bot [2],

Véi nguyén liéu khong truyén théng, nghién ciru vé bia khong gluten va bia san cho thiy thay ddi quy
trinh hodc ciu tric tinh bot cé thé ting dwong 1én men. Nhirng nghién ctiru nay khong chirng minh
riéng 1é rang pullulanase lu6n cai thién moi cong thirc bia, nhwng ching ting hd nguyén tic: kha ning

ti€p can tinh bot va hd so enzyme quyét dinh manh dén lwong dwéng 1én men tao thanh 6],
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Gidi han cua pullulanase trong niu bia

Pullulanase khéng phai enzyme tao FAN, khong xt ly truc ti€p protein gy duc va khong phai cong cu
chuyén biét d€ cai thién giir bot. Néu vin dé chinh 1a dinh dwdng men hodc phan gidi protein, protease
md&i la nhém enzyme lién quan hon, trong khi pullulanase tip trung vao lién két nhanh ctia

carbohydrate tinh bot [°,

Pullulanase ciing khong phai enzyme giam gluten. Vé co ché, né tac dong lén polysaccharide giau
glucose chtr khong phai chudi peptide gidu proline trong gluten; vi viy khong nén gan pullulanase v&i

tuyén bé gluten-reduced hodc gluten-free néu khong cé dir liéu sdn phdm va hé enzyme protein phu

hop .

Mot gi¢i han khiac 1a nguy co lam thay déi body va cdm giac miéng. Dextrin khong chi 1a “dwong dw
khéng mong mudn”; trong nhiéu phong cach bia, dextrin gép phan vao do day, dd0 mém va cin bang
cam quan. Khi pullulanase dwoc phdi hop véi glucoamylase dé dwdorng hda siu, bia c¢é thé khod hon va

moéng hon néu cong thirc khong duwoc can bang lai Bl
Ung dung thwc té theo muc tiéu san pham

Lager nhe, bia khé va bia cé carbohydrate thap

Trong cac dong lager nhe hodc bia kh6, muc tiéu thwong la wort c6 kha nang Ién men cao va it dextrin

dw. Pullulanase phu hop khi dwoc dung nhw enzyme ho tro thdo nhanh, giup glucoamylase hodc hé

amylase ti€p tuc tao dudng nhé hon tir dextrin phan nhanh [,

Bia tir gao, ngd, san hodc sorghum

Véi adjunct giau tinh bot, diéu kién ho hdéa va kha ning thdy phan 1a diém then chét. San, sorghum va
cac ngudn tinh bot thay thé c6 thé can xtt Iy quy trinh khac malt dai mach; nghién cru vé bia san cho
thay thay déi ciu tric tinh bot 1am ting dwong 1én men, con nghién cru vé malt khdng gluten cho thay

quy trinh mashing can dwa trén hd so enzyme riéng cia nguyén liéu [1,

enzymes.bio - Enzymes.bio Research Team Page 10 of 13



Cong thirc tdi wu chi phi nguyén liéu

Khi nha niu muén s dung nguyén liéu dia phwong, nguyén liéu phu hodc dong nguyén liéu c6 chi phi
thap hon malt chuin, pullulanase cé thé hd tro chuyén héa phan tinh bot phan nhanh con bi gi¢i han.

Loi ich kinh t€ tiém nang nam & viéc ting phan carbohydrate duwgc chuyén thanh duwdng 1én men,

nhwng can danh gia ciing chat lwong cdm quan va hiéu suat tong thé ca quy trinh 51,
Cong thirc tai ché hodc tan dung phu pham tinh bot

N4u bia tir bAnh mi cii hodc ngudn tinh bét da qua ché bién 1a vi du vé xu hwéng tin dung nguyén liéu.
Trong cac hé nay, thanh phan carbohydrate, protein, mudi va chat béo c6 thé khac malt, nén chién lvgc

enzyme can linh hoat hon; pullulanase c6 thé hiru ich khi phén tinh bot phan nhanh 1a mét gi¢i han cda

qué trinh dwdng hoéa Pl
Vai tro ctia Enzymes.bio trong cung (rng sdn pham

Enzymes.bio 1a nha cung cip enzyme cho cac &rng dung thwc phdm, dé6 udng va cong nghiép; khong nén
hiéu Enzymes.bio la nha san xuit enzyme hodc phong thi nghiém phat trién enzyme. Danh muc enzyme
niu bia clia Enzymes.bio bao gom cac enzyme lién quan dén mash va chuyén héa nguyén liéu, trong do

pullulanase dwoc dinh vi nhw mot lwa chon cho rng dung niu bia can cai thién x ly tinh bt .

San pham pullulanase cia Enzymes.bio dwoc ban truc ti€p online theo don vi 1 kg. CoA va SDS duoc
cung cip kém theo khi dit hang, giap khach hang B2B c6 tai liéu 16 hang va théng tin an toan can thiét

cho quy trinh ndi bd ma khong cin dién gidi Enzymes.bio nhw don vi kiém nghiém hay san xuit.
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Trong boi canh niu bia, cdch st dung phu hop la xem Pullulanase Enzyme For Cost Effective Beer
Brewing nhw mot thanh phén ky thuat trong chién lwgc enzyme tinh bot. N6 nén dwoc danh gia cung
nguyén liéu, muc tiéu attenuation, profile cdAm quan va cac enzyme amylase khac, thay vi duwoc xem nhw

gidi phap doc 1ap cho moi van dé vé hiéu suit.

K&t luan: pullulanase c6 gia tri khi muc tiéu la chuyé@n héa sau tinh bdt phan
nhanh

Pullulanase 13 enzyme cit nhanh c6 co s& co ché rd rang: né thuy phan lién két a-1,6 trong
amylopectin va dextrin phan nhanh, gitip hé enzyme dwong hda xtr ly tinh bot triét d€ hon. Trong ndu
bia, gia tri thwc t€ cia pullulanase ndm & viéc ho tro ting dwdng 1én men, gidm dextrin gi¢i han va cai
thién tinh linh hoat khi dung nguyén liéu phu hodc cong thirc hwéng dén bia kho, low-carb va do

attenuation cao I,

Tac dong ctia pullulanase phu thudc manh vao chit lwong nguyén liéu, mirc ho héa, hé6 so mash va
enzyme phoi hop. Cac nghién ciru vé tinh bot dai mach, malt khong gluten va bia tir nguén tinh bot thay
thé& déu cho thiy kha niang tao duwdng 1én men 13 két qua clia ca co chat1an quy trinh, khong chi caa

mot enzyme don 18 121,

V&i cach hi€u dung, Pullulanase Enzyme For Cost Effective Beer Brewing 1a cdng cu hiru ich cho nha
niu bia mudn t6i wu hda chuyén héa tinh bot phan nhanh va kiém soat tét hon thanh phan
carbohydrate cia wort. N6 khong thay thé alpha-amylase, glucoamylase, beta-glucanase hoic protease,
nhuwng c6 thé b6 sung quan trong cho hé enzyme khi muc tiéu 1a khai thac thém gia tri tir tinh bot va

tao nén lén men hiéu qua hon 51,

Dat mua Pullulanase Enzyme For Cost Effective Beer Brewing truwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua tryc tiép trén ctra 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 Dt liéu An toan.

Mua Pullulanase Enzyme For Cost Effective Beer Brewing -

Tai liéu tham khao

DPuwoc danh s6 theo thit tw trich dAn dau tién. Cac ngudn truy cAp mé, déu duoc xadc minh cé thé truy cap tai thoi diém xuat ban; s§

trich dan trong bai lién két dén day.
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Lién hé Enzymes.bio

C6 cau hdi vé don hang? Pdi ngii clia ching t6i ludn sdn sang ho tro.

EMAIL wholesale@enzymes.bio DIEN THOAI (HOA KY) +1 (507) 428-6057 Lién hé v&i chiing t6i >

[Eh 400+ khach hang B2B © 60+ dadi tac nghién clru dai hoc @ 54 phuc vu trén toan cau
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