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Glucoamylase enzyme dang 1dng cho wort va mash: chuyén
tinh bot thanh dwong Ién men

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

Glucoamylase enzyme dang long dwoc dung trong wort va mash dé thuy phan dextrin,
oligosaccharide va phén tinh bot da dwo'c xir ly thanh glucose dé 1én men. Trong san
xudt bia kho, wash cho chwng cat va ethanol tir ngii c6c, enzyme nay gitp giam carbohydrate
khong 1én men duorc, ting kha ning tao duwomg cho nAm men va hé trg do 1én men cao hon khi
diéu kién niu, h6 hoa va dwong héa phu hop. Enzymes.bio cung cdp nhém glucoamylase qua
kénh ban trwc tuyén, véi CoA va SDS di kem khi dat hang theo don vi 1 kg.

Glucoamylase “aggressive liquid” 1a gi trong béi cAnh wort va mash?

Glucoamylase, con dwoc goi trong nhiéu tai liéu ky thuit la amyloglucosidase, 1a enzyme thiy phan
carbohydrate dung dé gidi phong glucose tir cc phan ti tinh bot da dwoc pha vér mot phan. Trong
wort hodc mash, co chit chinh ctia enzyme khéng phai ldc nao ciing 1a hat tinh bt nguyén ven; thwong
dé la dextrin, oligosaccharide va cac doan mach tinh bdt con lai sau nghién, nidu, h6 héa va liquefaction.
Cach md ta “converts all starch to sugar” nén dwoc hiéu theo nghia cdng nghé: enzyme hé trg chuyén
phén tinh bot/dextrin cé thé ti€p can thanh dwong 1én men dwoc, khong phai mot cam két tuyét doi

ddc lap voi nguyén liéu, thiét bi va diéu kién van hanh.

Trong quy trinh san xuit bia, regu chung cat hodc ethanol tir nguyén liéu giau tinh bot, tinh bot cin
trai qua nhiéu buwéc treée khi nAm men cé thé str dung. Tinh bdt trong ngii c6c ton tai dwdi dang hat ¢
ciu truc da ting; kha ning enzyme ti€p cin va thuy phin phu thudc vao trang thai hé héa, mirc dd pha
v hat, ty 1é amylose/amylopectin va su hién dién cla protein, chit xo hodc cic thanh phin khac trong
ma tran nguyén liéu 1. Vi vay, glucoamylase dang 16ng phat huy t&t nhat khi nén tinh bot da dwoc

chuln bi dé enzyme ti€p xdc v&i mach carbohydrate.

Twr gbc nhin cung &ng, Enzymes.bio la nha cung cip thwong mai tryc tuyén, khong phai nha san xuit
enzyme hay phong thi nghiém phat trién cong thirc. San pham thuéc nhém glucoamylase dwoc trinh

bay cho cac &rng dung dwdrng héa tinh bot, brewing, distilling va cidc qua trinh cin ting lwong dwong 1én
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men; don hang dwoc ban truwc ti€p online theo don vi 1 kg, kem CoA va SDS khi ddt hang . Noi dung ki
thuat dwéi day vi vay tap trung vao co ché tng dung va cach hi€u dung vai tro clia enzyme trong quy

trinh, thay vi dwa ra thong s6 san xuat ndi bo.
Vi sao wort va mash van con dextrin sau dwong héa?

Tinh bdt 1a polymer glucose gdm hai cAu phan chinh: amylose c¢é xu hwéng mach twong ddi thang va
amylopectin c6 ciu truc phin nhanh. Trong mash, alpha-amylase va enzyme noi sinh ctia malt c6 thé
cit cac lién két trong mach tinh bot dé tao dextrin va dwdrng nhé hon, nhwng khéng phai toan bd san
phdm thdy phan déu 1a dudrng don ndm men stt dung nhanh. Dextrin mach ngan, dextrin phan nhanh

va phén carbohydrate bi gitt trong ma trn nguyén liéu c6 thé con lai sau giai doan dwong héa chinh.

SR 4

Cac nghién ctru vé bién ddi cdu tric tinh bot cho thdy qua trinh thiy phan khong chila “cdt mach” don
gidn; né lién quan dén thay doi & nhiéu cip do ciu truc, tir ving tinh thé, viing vo dinh hinh dén kha
ning trirong né va ti€p xic cla enzyme véi bé mat hat tinh bt [21. Bidu nay giai thich vi sao hai mash
c6 cung ham lwong tinh bét ly thuyét cé thé cho mirc dwdrng 1én men khac nhau: ciu tric tinh bét, ché

dd nhiét va do phan tan ctia co chat quyét dinh toc do ti€p cin cia enzyme.

Figure 1. 2 F A OF &Y 0| A= HE HAER T A1t-14
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Trong brewing, dextrin dw ¢ thé 1a mét phin mong mudn néu muc tiéu 1a thin vi day, cdm giac miéng
day va d6 ngot malt. Nhwng v&i bia kho, bia c6 dd 1én men cao, wash cho chwng cat hoic ethanol cong
nghiép, dextrin dw thwong 1a phan carbohydrate khong dwoc chuyén thanh ethanol. Glucoamylase

dang long dwoc chon khi muc tiéu la ddy qua trinh thiy phan di xa hon theo hwéng tao glucose, tir d6

tang co' chat cho ndm men trong giai doan 1én men.
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Co ché: glucoamylase bién dextrin thanh glucose nhuv thé nao?

Glucoamylase hoat ddong theo ki€éu enzyme cit tir dAu mach carbohydrate, gidi phong dan cac don vi
glucose. Khac v&i enzyme cit ngau nhién bén trong mach nhuw alpha-amylase, glucoamylase c6 vai tro
“hoan thién” qud trinh dwdng hda bang cach xtt ly cac doan dextrin con lai sau khi tinh bot da duoc
phéa v&r thanh mach ngan hon. Tai liéu vé enzyme bién tinh tinh bdt nhdn manh rang cac enzyme khac
nhau c6 vi tri va ki€u tac dong khac nhau, tir dé tao ra san phdm carbohydrate khic nhau trong (rng

dung cong nghiép I,

Diém quan trong la glucoamylase can co chat c6 thé tiép can. Néu tinh bot chwa hd héa hodc con ndm
trong ciu truc hat bén, enzyme khé tiép xtc v&i cac lién két can thuy phan. Nguoc lai, khi tinh bot da
treong nd, mat trat tw tinh thé va dwoc cat thanh dextrin hoa tan, enzyme c6 nhiéu di€m bam hon va
qua trinh tao glucose dién ra hiéu qua hon. Cac nghién ctru vé cac con dwdorng thily phan tinh bot cho
thay sw khac biét vé ciu tric da cip cta hat tinh bot c6 thé lam thay d6i kha nang ti€p cin enzyme va

tinh chit ho héa .

Trong wort va mash, glucose tao ra tir glucoamylase 1a dwdrng nim men dé chuyén héa. Khi glucose
tang va dextrin gidm, d6 1én men biéu kién c6 thé cao hon, sdn phdm cuéi khd hon va wash cho chung
cit c6 tiém ning tao ethanol tot hon. Tuy nhién, néu nAm men bi thiéu dinh dwdng, chiu stress do néng
dd chat kho cao hodc diéu kién 1én men khéng phu hop, viéc ting glucose khong tw dong bdo dam hiéu
suat con toi da. Enzyme giadi quyét phan chuyén hda carbohydrate; né khong thay thé quan ly men,

nhiét do 1én men va cin bang dinh dudng.
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Glucoamylase so v@i alpha-amylase, beta-amylase va pullulanase

Trong x Iy tinh bdt, nhiéu enzyme amylolytic ¢ thé xuit hién ciing nhau. Sw khac biét khong nam &
tén goi thwong mai ma & vi tri cit, san phdm tao ra va vai tro trong quy trinh. Bang du¢i diy tdm tat

cach hiéu thuc t€ khi thiét ké qua trinh dwong hda wort hodc mash.

. o e $an pham/hiéu trng e Al
Nhém enzyme Vai tro chinh trong xtr ly tinh bot didnhinh Khi nao dac biét hiru ich
ién hin

Giai doan liquefaction,

C3t bén trong mach tinh bét, lam Dextrin, ; o
L , o ) i . mash dac, nguyén liéu
Alpha-amylase giam kich thudc polymer va do oligosaccharide, mét . o .
i - R s can pha vd nhanh cau
nhot phan duong nho o R
truc tinh bot
Brewing truyén théng
Cat tir d3u mach dé tao maltose Maltose va gidi han & dya trén malt, tao duong
Beta-amylase - . . ) ) R . .
trong diéu kién phu hop diém phan nhanh Ién men nhung van con
dextrin gi¢i han
Glucose, giam dextrin Bia kho, high attenuation,

C3t tiép dextrin/oligosaccharide . oL o .
Glucoamylase P du, tang kha nang lén distilling wash, ethanol ti
dé giadi phdng glucose

men tinh bot
) HO tro cat lién két tai diém phéan Tang kha ndng enzyme  Quy trinh can x{r ly
Pullulanase/debranching . , ) } R ) A ] .
nhanh cua amylopectin hoac khac tiép can mach dextrin phan nhanh hoac
enzyme A . 2 s A (A
dextrin phan nhanh thang hon toi vu dwong hda sau

Sw khac biét gitra cAc enzyme nay dic biét quan trong vi tinh bot khong phai la mach thang ddong nhAt.
Nghién ctru vé beta-amylase cho thiy ciu tric enzyme va cach twong tic véi co chat quyét dinh duwong
di thily phan, dong thoi cac enzyme khac nhau c6 giéi han khac nhau khi gap nhanh hodc ciu tric
khéong thuan loi °1, Vi vay, glucoamylase thudng dwoc nhin nhw cong cu ting dd dwong héa cudi, khong

phai enzyme duy nhat chiu trach nhiém pha v& toan bo hat tinh bot tir dau.

Pullulanase va cac enzyme debranching c6 thé hd tro trong mot s§ hé tinh bot nhiéu nhanh, vi ching
lam thay d6i ciu truc dextrin va tao diéu kién cho cic enzyme tao dwong tiép tuc hoat dong. Nghién
clru vé thuy phan bang pullulanase trong sdn phdm tinh bot cho thiy cat nhanh c6 thé anh huwdng dén
ciu tric, tinh chat két ciu va chit lwong san pham cudi [l Trong mash va wort, y nghia thuc té 13 diém

phan nhéanh c6 thé tré thanh gi¢i han néu chi dwa vao cic enzyme cit mach thang.
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Loi ich trong brewing: ting do Ién men, giam dextrin, tao profile khé hon

Trong san xudt bia, glucoamylase dang 1ong thworng dwoc dung khi nha san xuat mudn tao wort c6
fermentability cao hon hodc muén ndm men tié€p tuc ti€p cin carbohydrate ma binh thwong con lai
duéi dang dextrin. Piéu nay phu hop véi cdc dong bia kho, bia “brut”, beer base c¢6 d6 dwong du thap,
hodc quy trinh high-gravity cin t6i da h6a phan dwong c6 thé 1én men. Enzymes.bio liét ké nhém
glucoamylase cho cic tng dung lién quan dén brewing va chuyén hoéa tinh bot thanh dwdng 1én men .

Co ché cdm quan can dwoc hiéu ré: gidam dextrin thwong lam bia kho hon, nhe body hon va cé cam gidc
két thic sach hon. Pay 1a wu diém néu muc tiéu 1a d6 kho, dé con cao hon hodc gidm carbohydrate du,
nhwng c6 thé la bt loi vdi stout, porter, amber ale hodc cac phong cach cin dé day than. Vi vy,
“aggressive” trong tén sdn phdm nén dwoc hiéu la dinh hwdng str dung cho qua trinh cin dwong hoa
sau, khong phai lwa chon mac dinh cho moi cong thirc bia.

Figure3. 22202 0|2 N5k SX, SF, Ot 44, FER O1A M
gh E2to| M Sl MG Ao AFEE LTt

Glucoamylase ciing c6 thé giup giam bién dong gitra cAc mé khi nguyén liéu thay do6i, nhwng chi trong
pham vi phan carbohydrate enzyme ti€p cin dwgc. Nghién clru vé thiy phan tinh bot trong qua trinh
malting bang ph6 dao dong va phan tich da bién cho thdy bién ddi tinh bot trong hat ndy mam la mot
qua trinh c6 thé theo doi va dw bao, phan dnh sw phic tap clia chuyén héa tinh bot trong nguyén liéu
thuwc 7], V&i brewer, digu nay nhic rang enzyme b6 sung nén dwoc xem nhw mot phan ctia chién lwoc

kiém soat dwdrng héa, cing v&i lwa chon malt, nghién, lich nhiét va quan ly pH.
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Ung dung trong distilling wash va ethanol tir ngii c6¢c

Trong distilling, muc tiéu ciia mash thwong 1a tao wash 1én men t6t, sau dé chwng cat dé thu ethanol va
hop chit hwong mong muén. Néu con nhiéu dextrin khong 1én men dwoc, phan tinh b6t ban dau khong
duwgc chuyén thanh ethanol, 1am gidm hiéu qua st dung nguyén liéu. Glucoamylase hé tro bang cach
tiép tuc giai phéng glucose tir dextrin, giip nAim men cé nguén dworng don 6n dinh hon trong qua trinh

lén men.

Véi nguyén liéu nhw ngd, lta mi, gao, sdn hoic khoai tiy, hiéu qua clia glucoamylase phu thudc manh
vao niu va h6 hoa. Cac hat tinh bt c6 nguén géc khac nhau cé ciu tric, kich thwdc va mirc d6 két tinh
khac nhau; nghién ctru vé tinh bot ndi nhii ngii c6¢ cho thay sw thiéu hodc thay d6i enzyme phan nhanh
tinh bot trong cay c6 thé tao ra hat tinh bot khong dong nhat vé cau tric . Bidu nay gitp giai thich vi

sao mot ch& do xr ly phu hop véi ngd khdong nhat thiét tdi wu cho gao, lda mi hay san.

Trong ethanol cdng nghiép, glucoamylase 1a mot mat xich trong chudi “tinh bot — dextrin — glucose —
ethanol”. CAc tOng quan vé enzyme vi sinh trong ché bién thwc phdm ghi nhin enzyme la cong cu quan
trong dé chuyén h6a nguyén liéu sinh hoc thanh san phdm c6 gia tri, dac biét trong cac qua trinh can
chon loc, hidu qua va diéu kién xt ly twong ddi 6n hoa [Bl. Tuy nhién, & nong dd chat khé cao, cac yéu td
nhu dd nhét, khudy tron, 4p suit thdm thiu, stress ethanol va chat rc ché 1én men van cé thé gi¢i han

két qua cubi cung.

Hmsl) 2230t 715t
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Vi sao dang léng thudn tién cho wort va mash?

Dang 16ng c6 wu diém thuc té€ 12 dé phan tan vao mash hodc wort, dic biét trong hé c6 khudy tron. Khi
enzyme dwoc phan bo déu, xac suit tiép xic gitra enzyme va dextrin ting 1én, giip qua trinh thiy phan
dién ra dong déu hon so v&i treorng hop enzyme bi von cuc hodc phan tan kém. Trong quy trinh c6
nhiéu chit ran, kha nang phdi tron 1a yéu td quan trong vi co chdt khong dong nhit vé kich thudc, do

trrong né va mirc hoa tan.

Tuy nhién, dang 16ng khong lam mat di cac gi¢i han sinh héa co ban cta enzyme. Glucoamylase van la
protein chirc ning chiu &nh hwéng béi nhiét do, pH, thoi gian tiép xic, thanh phan ion va chat e ché
c6 trong nguyén liéu. Nghién ctru vé dong hoc thiy phan tinh bét h6 hoa cho thiy ngay ca glucose, san
phdm cda qua trinh thay phén, cling c6 thé anh hwédng dén hoat dong cla alpha-amylase trong mot so
hé, minh hoa rang méi treorng phan tng c6 thé tic ddong ngwoc dén enzyme chir khdng chi enzyme tac

dong 1én tinh bot [°1,

Dang 1éng ciing phu hgp véi moi treedrng san xuit can thao tic nhanh va chinh xac trong quy trinh wét.
Nhung ngudi vian hanh van cin xem enzyme nhw mot tic nhan sinh hoc cin diéu kién thich hop, khong
phai héa chit “cat tinh bot” bat chdp mdi treorng. Khi mash qua dic, tron khong déu hodc con nhiéu hat

tinh b6t chwa ho héa, lwong enzyme cao hon khong nhit thiét bu dwoc sy thi€u ti€p xtc co chat.
Cac yéu t6 quy trinh quyét dinh hiéu qua chuyén tinh bdt thanh dwéng

Mirc d6 ho héa va pha vé hat tinh bt

HO6 hoa lam hat tinh bot treong nd, mat cu tric c6 trat tw va dé bi enzyme tin cong hon. Néu tinh bot
chwa du ho héa, glucoamylase kho ti€p can lién két glycosidic bén trong hat. Nghién ctru vé thay déi ciu
truc tinh bét & nhiéu cdp do sau thdy phan acid cho thay ciu tric ban dau va ham lwgng amylose khac

nhau dan dén dap tng thiy phan khac nhau 21,

Trong mash ngii cd¢, diéu nay nghia la nghién, ty 1é nwéec, lich nhiét va thoi gian gitr nhiét déu anh
hwong dén co chit ma glucoamylase thuwc sy nhin thdy. Mot mash dwgc niu tét ¢ thé tao nhiéu dextrin
hoa tan cho enzyme xt ly; mot mash chwa mé& ciu truc tinh bot c6 thé dé lai carbohydrate kho ti€p cin

du cé enzyme bd sung.
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yme Aggressive Liquid Converts All Starch To Sugar In Wort And Mash

100 A Optimum pH 4.0-4.5

80 A
optimum plateau

60 -

401

Relative activity (%)

20

pH

Illustrative profile modelled from the stated optimum range; not measured assay data.

Figure 5. pHOl| [TF-2 ‘Glucoamylase Enzyme Aggressive Liquid Converts All Starch To
Sugar In Wort And Mash’2| AT 242 2 pH 4.0~4.500| A XX & 720 Lt
EFEf LI CF

Do nhét, ham lwgng chat ran va khudy tron

Mash dac hoic nguyén liéu nhiéu chat xo 1am gidm khuéch tan, han ché va cham giira enzyme va co
chat. D6 nhét cao ciling khién nhiét va pH phan b6 khéng déu, tao ving phan rng khac nhau trong cting
mot bon. Cac nghién clru vé thly phan sinh khdi lignocellulose chi ra rang kha ning ti€p can co chitva
cac y€u t0 can tré trong ma tran vat liéu 1a gié¢i han quan trong clda qué trinh thuy phin enzyme, du hé

do6 khong hoan toan giong mash tinh bot [191,

Trong thuec té, glucoamylase lam t6t phan hoda sinh khi né c6 thé ti€p cin dextrin. Néu vin dé chinh la
phan tan kém, von nguyén liéu hodc chit ran khong dwoc hydrat hoa, gidi phap nam & thiét ké phoi

tron va xtr Iy nguyén liéu trwéc khi ky vong enzyme tao khac biét lon.
Thanh phan phu trong nguyén liéu

Polyphenol, hydrocolloid, protein va chit xo cé thé anh huwdng dén toc do tiéu hoa hoac thiy phan tinh
bot. Nghién ctru vé polyphenol thwc phadm cho thdy mot sé6 hop chit cé thé lam chdm tiéu héa tinh bot
in vitro thdng qua twong tac véi enzyme hoic co chat . Trong nguyén liéu brewing khong truyén
thong, diéu nay cé thé lién quan dén viéc mdt sé thanh phan tw nhién lam thay do6i hiéu qua dwong

héa.

Hydrocolloid ciing c6 thé diéu chinh thuy phan tinh bt bang cach thay d6i do nhét, trang thai nwdc va
twong tac v&i polymer tinh bot. Tong quan vé hydrocolloid ghi nhin vai tro cia ching trong diéu bién
thodi hda tinh bdt, thiiy phan tinh bot va hé vi sinh dwdng rudt 121, Trong mash, thong diép thuwc té 1a

ma tran nguyén liéu khong trung tinh: n6 cé thé hd tre hodc can tré enzyme tiy thanh phan.
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Aggressive Liquid Converts All Starch To Sugar In Wort And Mash — rel

100 - Optimum 58-62 °C

80 A

thermal denaturation
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Illustrative profile modelled from the stated optimum range; not measured assay data.

Figure 6. = = 0| [[F-2 ‘Glucoamylase Enzyme Aggressive Liquid Converts All Starch
To Sugar In Wort And Mash’2| AT 2 O 2 58~62°COH| A X[ & 242 HO|H
M 2L O|¢o = dYE QI g Mo 2 2 247 LIEFE LT

Hi€u dang tuyén bé “chuyén tat ca tinh bt thanh dwong”

Trong ngdn ngir marketing ky thuat, “convert all starch to sugar” thwong dwoc dung dé dién dat muc
tiéu dworng héa sdu. Nhwng trong tai liéu ky thuat dang tin cay, nén dién giai chinh xac hon:
glucoamylase gitip chuyén phan tinh bot da dwoc h6 hoa, dextrin hda va cé thé tiép cin thanh glucose.
Néu con tinh bot sdng, hat khdng v, dextrin bi khda trong ma trin hoic diéu kién enzyme khong phu

hop, qua trinh chuyén héa sé khéng hoan toan.

Céch hi€u nay phu hop v&i bang chitng rang dwong thily phan tinh bot phu thudc vao ciu truc da cip
cia hat va kha nang enzyme ti€p cin. Nghién ciru vé cac con dwong thuy phan bédi maltogenic alpha-
amylase cho thay cac khac biét trong ciu tric, kha nang ti€p cin enzyme va tinh chat ho hoa c6 thé
xuat hién tiy con dwong xt Iy 1. Dut enzyme trong nghién ctru khong phai glucoamylase, nguyén ly vé

co chat tinh bot va kha nang ti€p can van c6 gia tri khi danh gia qua trinh dudng hoa.

Vi vay, glucoamylase “aggressive liquid” nén dwoc xem 1a cong cu manh dé day qua trinh tao glucose,
dac biét sau budc liquefaction va dwong héa so bd. N6 khéng phai cach bo qua cac nén tang ciia quy
trinh mash: nghién ddng, ndu du, kiém soat pH/nhiét, phan tan t6t va bdo ddm ndm men c6 kha nang

tiéu thu dwong sinh ra.
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Anh hudng dén san pham cudi: dwdrng, con, body va dd én dinh

Khi glucoamylase lam gidm dextrin va ting glucose, san phdm 1én men thwong di theo hwdéng kho hon.
Trong bia, diéu nay c6 thé 1am gidm body va dd ngot dw; trong wash chwng cit, n6 c6 thé lam ting phin
carbohydrate dwoc chuyén thanh ethanol; trong ethanol cong nghiép, né hd tro hiéu qua st dung tinh
bot. Tuy nhién, “nhiéu dwong l1én men hon” khong luén dong nghia “san phdm tot hon” néu muc tiéu

cdm quan can do tron vi hodc cAn bang malt.

Mot hé qua khac la glucoamylase c6 thé tiép tuc hoat dong néu con diéu kién phu hop va co chat sau
khi di dwoc thém vao. Vi thé, quy trinh cin xac dinh enzyme hoat dong & giai doan nao va khi nao hoat
tinh khong con can thiét. Trong cdng nghiép thwc phdm, enzyme dwgc danh gia cao vi tinh chon loc va
kha ndng van hanh trong diéu kién 6n hoa, nhwng chinh tinh hoat dong sinh hoc nay cling doi héi quy

trinh kiém soat rd rang (81,

gressive Liquid Converts All Starch To Sugar In Wort And Mash — dose:

100 A

80 A

60 -

40 A

Relative effect (%)

20 A

Recommended 0.02-0.08% %

0.00 0.02 0.04 0.06 0.08 0.10 0.12
Enzyme dose (% %)

lllustrative dose-response; confirm with plant trials. Not measured assay data

Figure 7. # & A& B 2((0.02~0.08%) 0| M ‘Glucoamylase Enzyme Aggressive
Liquid Converts All Starch To Sugar In Wort And Mash’2| 0| A| & & 2k-Ht8 2HA 2
L|Ct.

D6i véi sdn phdm déng goi cd nguy co con carbohydrate 1én men dwoc, ki€ém soat qua trinh sau duworng
héa va 1én men la rat quan trong. Néu enzyme con hoat dong ngoai giai doan mong mudn, profile
carbohydrate c6 thé tiép tuc thay di. Vi bai viét nay khong phai hwéong din thir nghiém hay quy trinh
phan tich, diém cadn nhan manh la nha sdn xut nén van hanh theo thong tin ky thuit di kém don hang

va quy trinh ndi bd da dwoc thAm dinh.
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Ung dung v&i nguyén liéu truyén thong va khong truyén théng

Vé&i malt dai mach, glucoamylase c6 thé dwgc dung dé ting dé 1én men ngoai kha nang enzyme noi sinh
clia malt. V&i ngd, gao, lda mi, san hoic khoai tiy, enzyme thuwdng nam trong chién lwgc xir ly tinh bot
day da hon vi cac nguyén liéu nay c6 mirc enzyme ndi sinh khac malt va cin ndu/ho héa thich hop. Sw
khac biét vé cau tric tinh bot gitra nguén nguyén liéu 1a Iy do quy trinh khong nén dwoc sao chép co
hoc tir nguyén liéu nay sang nguyén liéu khac.

Cac nguyén liéu khong truyén théng c6 thé tao san phadm lén men mé&i nhwng cling dwa thém thach
thirc. Thanh phan chit xo, protein, polyphenol va kiéu hat tinh bot ¢6 thé anh hwéng dén dd nhét, kha
nang ho hda va ti€p xuc enzyme. Nghién ctru vé tinh bot gao It dudi tic dong cia ndy mam va bd sung
kém cho thay cdu truc tinh bdt c6 lién hé véi chirc nang va kha nang tiéu hoda, cho thay xi Iy nguyén

lidu trwdre c6 thé lam thay d6i cach tinh bot phan ng trong qua trinh sinh hoa 131,

Trong d6i m&i san phiam, glucoamylase cho phép nha san xuit diéu chinh mrc dwong hdéa ma khdng
cin dwa hoan toan vao malt hodc xtr Iy héa hoc manh. Nhung enzyme khéng loai bd nhu cdu hiéu
nguyén liéu. Néu mdt nguyén liéu c6 nhiéu chat xo hodc chit &rc ché enzyme, qua trinh tao glucose c6
thé can phdi hop voi cac enzyme khac hodc diéu chinh quy trinh niu, thay vi Ky vong mot enzyme duy

nhit gidi quyét moi gi¢i han.

1e Aggressive Liquid Converts All Starch To Sugar In Wort And Mash —
100 A

80 -

~50% at 6 h
60 / 1

40 A

Residual activity (%)

20 A

0 T T T T T
0 5 10 15 20 25

Incubation time at operating temperature (h)

Illustrative stability decay; real retention depends on formulation and conditions,

Figure 8. ‘Glucoamylase Enzyme Aggressive Liquid Converts All Starch To Sugar In
Wort And Mash’2| G| A|H & o A LIEIH A2 27 2= 0| AlZt
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L =2 O O =
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Bdi canh cung rng tir Enzymes.bio

Enzymes.bio cung cap glucoamylase theo mé hinh ban truc ti€p online, véi don vi dat hang 1 kg. Khi
dat hang, CoA va SDS dwoc cung cdp kém theo dé€ khach hang c6 tai liéu chit lwong va an toan lién
quan dén 16 hang. CiAch mo6 ta nay phan anh dung vai tro cia Enzymes.bio la nha cung cip thwong mai,

khong phai tuyén bé vé nang lwc san xuat enzyme hay phong thi nghiém noi bo.

D3di voi khach hang B2B trong brewing, distilling va fermentation, gia tri cia san phdm nam & kha nang
tich hop vao quy trinh hién cé dé ting chuyén hdéa dextrin thanh glucose. Trang danh muc
glucoamylase cia Enzymes.bio dat nhém enzyme nay trong cac irng dung dwong héa tinh bot va
chuyén hoa carbohydrate cho thwc phdm, d6 uéng va Ién men . Ngwoi dung nén doc CoA, SDS va tai

liéu di kém don hang dé€ bdo dam lwu tri, thao tac va st dung phtt hop v&i quy trinh cia minh.
Tém tat ky thuat

Glucoamylase enzyme dang ldng cho wort va mash 1a cong cu dwong hda siu, giip chuyén dextrin va
oligosaccharide cé thé tiép can thanh glucose dé 1én men. Enzyme nay dic biét pht hop véi bia kho,
san phadm can do lén men cao, wash cho chwng cit va ethanol tir tinh bot, noi carbohydrate khong 1én
men dwoc c6 thé lam gidm hiéu suat hodc thay déi profile san phdm. Co s& khoa hoc ctia rng dung

nam & sw khéc biét vé co ché tic dong giita cAc enzyme tinh bot, ciu tric da cip cua hat tinh bot va vai

trd trung tdm clia enzyme vi sinh trong ché bién sinh hoc hién dai 1.

Diém can hiéu dung 1a glucoamylase khong “xba bd” moi gi¢i han ciia nguyén liéu. Hiéu qua phu thudc
vao ho héa, liquefaction, khd nang enzyme tiép cin co chit, dd nhat, thanh phan phu trong mash va
nang lwc Ién men cua ndm men. Khi dwgc dung trong diéu kién phu hop, glucoamylase dang 16ng 1a
mot cong cu manh dé gidm dextrin du, ting glucose va hd tro qua trinh chuyén tinh bot thanh dwong

lén men trong wort va mash.

bat mua Glucoamylase Enzyme Aggressive Liquid Converts All Starch To Sugar In
Wort And Mash truwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Pit mua trwc tiép trén ctra hang
clia ching td6i — thanh todn truwc 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 Glucoamylase Enzyme Aggressive Liquid Converts All Starch To Sugar In Wort And Mash >
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Tai liéu tham khao

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

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

C6 cau hdi vé don hang? Ddi ngii cia chiing téi ludn san sang hd tro.

EMAIL wholesale@enzymes.bio  DIEN THOAI (HOA kV) +1 (507) 428-6057 Lién hé véi ching téi -
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