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Debranching Enzyme cho nganh bia: enzyme khtr nhanh
tinh bot giup toi wu dwong héa va str dung adjunct

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

Debranching Enzyme For Brewing Industry la enzyme Khir nhanh tinh bot, thwong dworc
hiéu trong (rng dung bia 1a pullulanase hoac hé enzyme c6 kha nang cat lién két nhanh a-1,6
trong amylopectin. Khi cac diém nhanh dwoc mé, a-amylase, B-amylase hodc cac enzyme
dwong hoa khac c6 thé tiép tuc chuyén dextrin thanh phé dwong phtu hop hon cho wort, dac
biét trong cong thirc dung gao, ngd, ké, lia mién, triticale hoac nguyén liéu chwa malt hoa.
Enzymes.bio cung cip san phdm nay trwc tiép online theo don vi 1 kg; CoA va SDS dwoc cung

cip kém theo khi dit hang.

Debranching Enzyme trong brewing la gi?

Debranching enzyme la nhdm enzyme xtc tac thiy phan cac lién két tao nhanh trong polysaccharide
chira glucose. V&i tinh bot, diém cin chd y 1a amylopectin: phan tir ndy gdbm cac doan mach a-1,4-glucan
dwgc ndi véi nhau bang lién két a-1,6, tao ciu tric phan nhanh day dic hon nhiéu so véi amylose.
Trong héa sinh tinh bdt, cAc enzyme thly phan khong c6 vai tro giéng nhau: mot sd cit ngu nhién
mach a-1,4, mot sé gidi phong dwong tir ddu mach, con enzyme khir nhanh xtr ly diém o-1,6 von

thuong lam cham qua trinh dwong héa sau [,

Trong nganh bia, tén “debranching enzyme” thwong dwoc gan véi pullulanase, mic du vé mit enzyme
hoc con ¢6 cac enzyme khir nhanh khic nhw isoamylase. Pullulanase c6 gia tri vi né 1am gidm “nut that”
c4u tric ctia amylopectin va dextrin gi¢i han, tao thém cac doan mach thang dé hé amylase xt ly tiép.
Nghién ctru gan day vé enzyme khir nhanh vi sinh cho thdy viing gan co chit va phan bé acid amin
thom trong khu viec nhan dién co chit c6 thé diéu chinh tinh dic hiéu cia enzyme, nhdn manh rang
“debranching enzyme” khong phai mot khai niém dong nhat tuyét d6i ma phu thudc vao nguén enzyme

va ciu tric co chat 2],

Can phén biét ro: debranching enzyme khong phai enzyme “lam tit cd” trong niu bia. N6 khong thay
thé hoan toan a-amylase trong héa long, ciing khong dong nghia v&i glucoamylase trong viéc tao

glucose tir ddu mach. Vai tro hop ly nhat 1a hé tro hé enzyme tinh bot bang cach mé cac diém phan

enzymes.bio - Enzymes.bio Research Team Page 1 of 16


https://enzymes.bio/

nhanh, tir @6 gitp qua trinh héa 16ng-dwong hoa tién sdu va 6n dinh hon khi nguyén liéu hodc diéu

kién mash khéng cung cdp di hoat lirc enzyme noi sinh tir malt [1,

Enzymes.bio 1a nha cung cap thwong mai, khong phai nha san xuit enzyme hay phong thi nghiém
phat trién enzyme. San phadm Debranching Enzyme For Brewing Industry dwoc ban truc ti€p online
theo don vi 1 kg; CoA va SDS duoc cung cAp kém theo khi dit hang d€ ho tro lwu hd so chit lwong va
an toan héa chiat ndi bd. Noi dung duwdi day la tai liéu ky thuat dinh hwéng rng dung, khong mo ta

phwong phap phan tich, dinh nghia don vi hoat tinh hay quy trinh thir nghiém chuyén biét.
Vi sao diém nhanh a-1,6 Ia nut that trong chuyén héa tinh bot?

Tinh b6t niu bia khong chi la “nguén dwong” don gian. Trong hat ngii c6c, tinh bot dwec to chirc thanh
hat tinh b6t ¢6 vung tinh thé, ving vo dinh hinh va twong tic véi protein, lipid, thanh t€ bao hodc ma
trAn ndi nhii. Khi mash, nhiét va nwéc lam tinh bot trvong nd, ho hoa va tré nén dé tiép cin hon,
nhuwng mirc 460 m& cau tric phu thudc loai nguyén liéu va lich nhiét. Cac nghién ctru vé malt, wort va bia
tir giong gao khac nhau cho thiy diéu kién malting c6 thé lam thay d6i ré dac tinh malt, wort va san
pham bia, phan 4nh vai trd clia ca nguyén liéu 1an xt ly cdng nghé trong kha niang chuyén héa tinh bot
[3]

Amylose c6 ciu tric twong déi thang, nén sau khi duwgc a-amylase cat thanh dextrin ngin, cic enzyme
tao maltose hodc glucose thwong ti€p cn thuln lgi hon. Nguoc lai, amylopectin ¢6 nhiéu diém nhanh
a-1,6; khi B-amylase hodc enzyme tao maltose di t&i gin di€ém nhanh, qua trinh gidi phong maltose
thworng bi gidi han, tao ra “limit dextrins”. Co ché thuy phan va téng hop tinh bét da dwoc md ta tir lau
theo hwdng mdi enzyme c6 ki€u lién két dich va ki€u sdn phdm dic trung, vi viy sw phdi hop enzyme la

nén tang ctia dwong héa tinh bot chir khong phai la chon tuy y [,

enzymes.bio - Enzymes.bio Research Team Page 2 of 16



Figure 1. 2 E2LIOINE 7HRINH B2 =
ZtX X B E 7t ooto], $ 9 MES THE
(o]
AN

=
2lgt o= A Thet

A OUZHE QA HIAERIO 41,6
. Ot 2totH| 7} =7+2 X

o

Trong mash truyén théng dung malt dai mach chat lwgng tot, hé enzyme noi sinh hinh thanh trong qua
trinh malting c6 thé dap ng phan 1&n nhu ciu chuyén hoéa tinh bot. Tuy nhién, khi ting ty 1é adjunct
hodc dung nguyén liéu thay thé, lwvgng enzyme noi sinh tir malt bi pha loang, con ciu tric tinh bot ctia
nguyén liéu bd sung cé thé yéu cau diéu kién h6 héa khac. Tong quan vé dai mach cho brewing cho
thdy malting, brewing va xt ly phu ph4m déu gan véi thay ddi sau vé thanh phan hat, enzyme va kha

ning khai thac chat hoa tan 1,

Vi vdy, debranching enzyme ddc biét hiru ich khi nha san xuit cin gidm phin dextrin phin nhanh con
lai sau hoa long. Cat a-1,6 khong nhat thiét tw tao ra lwong 16n dwong 1én men ngay 14p tirc; thay vao
dd, n6 tao thém dau mach va doan mach it phan nhanh hon dé cac enzyme khac tiép tuc thuy phan.
Nghién ctru xtr ly tinh bot khoai tAy dang hat bang debranching mot phan cho thiy pullulanase cé thé
lam thay d6i ciu tric hat va dac diém phan tir cia tinh bot, minh hoa tdc dong ciu tric chir khéng chi

1a “cit thém vai lién két” 51,
Co ché phdi hop véi a-amylase, B-amylase va glucoamylase

C6 thé hinh dung hé enzyme tinh bt trong brewing nhw mot diy chuyén nhiéu cong doan. a-Amylase
cit ngiu nhién lién két a-1,4 bén trong mach, 1am gidm do6 dai phan tir va gidm do nhét clia ho tinh bot.
B-Amylase gidi phdng maltose tir ddu khong khir cia mach nhwng thwong dirng lai gin diém nhanh.
Glucoamylase, néu dwoc dung trong mét s6 phong cach hodc muc tiéu san pham, c6 thé giai phong
glucose tir ddu mach va cé pham vi tic dong khac v&i B-amylase. Debranching enzyme b6 sung chirc

niang con thiéu: cit lién két a-1,6 tai nhanh dé cac enzyme con lai tiép can sau hon 1,
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biém quan trong la th tw va trang thai co chat. Néu hat tinh b6t chwa h6 héa hodc chwa dwoc mé du,
debranching enzyme kho ti€p can vung nhanh bén trong. Néu chi c6 a-amylase ma thi€éu hoat dong khtr
nhanh, mash c6 thé tao nhiéu dextrin gi¢i han hon. Néu khir nhanh qua manh trong hé c6 enzyme
duwong héa tao glucose kéo dai, san phdm c6 thé di theo huwdéng wort 1én men rit cao va thin bia mong

hon. Vi vdy, enzyme khir nhanh cin dwoc hiéu nhw céng cu diéu chinh ciu tric dextrin, khéng phai

cong tic don gian “bat1a ting con” I,

Cac nghién clru ngoai nganh bia ciing gidp nhin rd co ché. Khi tinh bot khoai lang dwoc thiy phan bang
pullulanase, ciu tric tinh bot thay déi theo hwérng anh hwdng dén sw hinh thanh tinh bot tiéu héa
cham; diéu nay cho th4y cit nhanh cé thé tai t6 chirc mach glucan va 1am thay ddi dic tinh chirc nang
ctia tinh bot sau xt ly [l Trong brewing, muc tiéu khéng phai tao tinh bot tiéu héa cham, nhwng dit liéu
nay cing c6 luin di€ém rang pullulanase tic dong dén kién tric phan tk, tir d6 &nh hwéng dén cach cac

enzyme Khac tiép tuc thdy phan.

Khia canh co chit ciing riat dang chu y. Nghién ctru vé tinh dac hiéu ctia enzyme khir nhanh vi sinh cho
thay viing gin co chit c6 thé quyét dinh enzyme wu tién co chit nao va xt Iy nhanh nhw thé nao 21 vé&i
nha niu bia, diéu nay giai thich vi sao mdt chién lwoc enzyme cé thé hiéu qua trén gao hodc ngd nhung
can diéu chinh khi chuyén sang ké, lia mién, triticale hodc nguyén liéu giau chat xo: khéng chi ham

lwong tinh bot khac nhau, ma ca ciu tric tinh bot va nén ma tran hat cting khac nhau.
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Bang so sanh vai trdo enzyme tinh bdt trong mash

Nhom enzyme

a-Amylase

B-Amylase

Glucoamylase

Debranching enzyme /

pullulanase

Lién két hodc co’ chat chinh

Lién két a-1,4 bén trong

amylose/amylopectin

Pau khdng khir ciia mach a-1,4

Pau mach glucan, tao glucose

Lién két nhanh a-1,6 trong
amylopectin va dextrin phan
nhanh

Vai tro trong brewing

Hda ldng, gidm do dai
mach, gidam dé nhét
ho tinh bét

Tao maltose, ho tro
kha nang Ién men cla

wort

Dung khi can tang
glucose hoac do Ién
men cao

Mé& diém nhanh, giam
limit dextrins, ho trg
enzyme duwong hda

Diém can lwu y khi phéi hop

Tao dextrin ngdn hon nhung
khéng gidi quyét triét dé
diém nhanh o-1,6

Bi gi¢i han khi gdp nhanh;
phu thuéc manh vao mirc d6
mé cau tric tinh bot

Né&u hoat dong kéo dai cd thé
lam bia rat kho; can kiém soat
theo muc tiéu sdn phdm

Hiéu qud phu thudc trang

thai hé hda, hé enzyme di

kem va loai nguyén liéu

~ Khoéng phai enzyme tinh bot
Ho tro loc, d6 nhot va . s s
tryc tiép nhuwng anh hudng

B-Glucanase/xylanase Polysaccharide thanh té& bao giadi phong chat hoa

nén mash va kha ning
tan .
lautering

Sw khéc biét trong bang cho thiy debranching enzyme khong nén dwoc danh gia riéng 1é chi bang mot
chi tiéu cudi nhw do con. Trong hé mash thuc té, hiéu qua cta né xuit hién qua twong tic véi hda long,
dwong héa, kha nang loc, phd dwong va thanh phan dextrin con lai. Cac tai liéu vé malting va brewing
nhin manh rang thay déi trong hat, enzyme va wort dién ra dong thi, nén dién gidi két qua can dat

trong toan bd chudi cong nghé thay vi quy cho mdt enzyme duy nhat [*],
Ung dung trong bia dung adjunct: gao, ngd va nguon tinh bot b6 sung

Adjunct nhu gao va ngd dwoc st dung rong rai dé diéu chinh chi phi, mau, vi, than bia hoic tinh 6n
dinh cdm quan. Tuy nhién, adjunct thwong khong déong gép enzyme ndi sinh nhw malt dai mach, nén
khi ty 1& adjunct ting, hé enzyme tir malt c6 thé khong dt dé chuyén hda tinh bét mot cach nhit quan.
Tong quan vé gao nhw adjunct trong brewing ghi nhin gao la nguén nguyén liéu phu quan trong,
nhwng viéc st dung n6 cin quan tim dén thanh phan tinh bot, xr Iy nhiét va kha ning chuyén héa

trong mash 7],
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Véi gao, van dé khong chila “cé tinh bot hay khong” ma 1a tinh bot dwoc ho héa va dwong hdéa nhw thé
nao. Nghién clru trén cac giong gao Nigeria cho thay diéu kién malting anh hwdng dén dac tinh malt,
wort va bia, ham y rang moi loai gao ho#c nguyén liéu dia phwong c6 thé tao ra phan &ng cong nghé
khac nhau 3. Trong béi canh ndy, debranching enzyme cé thé hd tro gidm phan dextrin phan nhanh

sau khi tinh bot da dwoc ho hdéa va a-amylase cit so bd, gitip phd dwong dé kiém soat hon.

Ngb va cac nguon tinh bot b6 sung khac ciling cé dic diém riéng vé kich thwéc hat tinh bét, ty 1€
amylose/amylopectin va nhiét dé h6 héa. Néu qua trinh cereal cooking hodc mash khong mé cau tric
dd, enzyme khir nhanh khong thé phat huy t6i da. Nguyén ly nay phu hop véi hi€u biét chung vé
enzyme tinh bot: enzyme chi tic dong hiéu qua khi lién két dich ti€p can dwoc trong méi treorng nwde

va diéu kién nhiét-pH pht hop [,

Khi dung adjunct cao, lgi ich thuc t&€ thwdng duwoc mo ta than trong 1a hé tror tang khai thac chat hoa
tan, giam dextrin gi¢i han va 6n dinh dworng héa giiva cac mé. Khong nén dién dat rang
debranching enzyme luén lam ting d6 1én men theo ciing mét ty 1é trong moi cong thirc, vi két qua con
phu thudc a-amylase, B-amylase, glucoamylase, lich nhiét, ty 16 malt, mrc h6 héa va muc tiéu cdm quan
cda bia. Pay 1a cach nhin phtu hgp véi dir liéu vé sw khac biét nguyén liéu va diéu kién malting trong

trng dung brewing 31,

U'ng dung v&i nguyén liéu thay thé: ké, lia mién, triticale va cong thirc khong
chuan

Nhiéu nha san xuit dang thir nghiém ké, lda mién, triticale, diu hodc cac nguyén liéu dia phwong dé
phat trién sdn pham khac biét. Nhirng nguyén liéu nay c6 thé mang lai ciu chuyén nong nghiép, hwong
vi va lgi thé thi treong, nhwng ciing tao thach thirc vé tinh bot, protein, chit xo va enzyme ndoi sinh.
Nghién ctru vé finger millet cho thay thoi gian va nhiét d anh hwéng dén thiy phan tinh bdt va hoat
tinh enzyme trong malting va fermentation, phan anh tinh nhay cdm cta nguyén liéu thay thé véi diéu

kién xtr ly 181,
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Véi finger millet, cac théng s6 germination va kilning cling dwoc nghién cru cho muc tiéu &ng dung
brewing cong nghiép. Diéu nay cho thiy malting clia ngii c6c thay thé khong thé sao chép don gian tir
dai mach, vi cAn bang gitra phat trién enzyme, bdo toan chit lwgng hat va kha ning dworng hoa co thé
khac biét dang ké [l Trong hé nhw vay, debranching enzyme cé thé 1a mot phan cta chién lwoc bu dip

han ché enzyme ndi sinh hodc cai thién kha nang x ly amylopectin sau ho héa.

Triticale 1a vi du khac vé nguyén liéu cé tiém nang trong brewing. Nghién ctru phat trién biocatalyst
amylolytic dwa trén triticale cho muc tiéu ting dwong trong wort cho thiy hwéng tiép can dung hé xuc
tac enzyme dé ting cuong thiy phan tinh bot dang dwoc quan tAm trong (rng dung bia 191,
Debranching enzyme phu hop v&ilogic nay vi né khong canh tranh véi amylase ma bd sung diém tac

dong khac trong mang lu¢i tinh bot phan nhanh.

V&i lda mién hodc nguyén liéu giau amylopectin, tic dong khir nhanh c6 thé lam thay doi ro ciu tric
glucan. Mot nghién ctru trén tinh bot lia mién trong hé phirc hop véi resveratrol cho thay xir ly
pullulanase 1am thay doi thanh phan va tinh chit ciu tric cta tinh bot, minh hoa kha ndng diéu chinh
nén tinh bot bang debranching 1. Tuy khong phai nghién ctru san xuat bia truec tiép, két qua nay hitu

ich d€ hiéu tai sao pullulanase dwoc cAn nhic khi nguyén liéu c6 ciu tric tinh bot khé dw doan.
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Lién quan dén gluten-free brewing va bia tir nguyén liéu khéng dai mach

Trong gluten-free brewing, thach thirc thworng dén tir hai phia: thi€u hé enzyme malt dai mach truyén
th6ng va nhiét dé h6 hoa cta nguyén liéu thay thé cé thé khong trung véi viing hoat dong thuln loi cla
enzyme. Cac nghién ctru vé bia khong gluten tip trung nhiéu vao phén giai hordein va cong nghé xtr ly
protein, nhwng cling cho thiy san xuit bia khong gluten doi héi cach ti€p cin quy trinh khac véi bia dai

mach thong thwong 11,

Khi nguyén liéu khéng phai malt dai mach, hé enzyme thwdong cin dwoc thiét ké theo chirc nang:
enzyme tinh bot dé€ tao dwdng, enzyme thanh té bao dé gidm do nhét va ho tro loc, enzyme protein dé
cai thién dinh dudng ndm men hodc xir Iy haze tily muc tiéu. Debranching enzyme nam trong nhém xt
ly tinh bot, dic biét hiru ich khi nguyén liéu cé ty 1é amylopectin cao hodc tao nhiéu dextrin phin nhanh
sau hoa ldng. Sw phat trién ctia cc nghién cru vé biocatalyst amylolytic cho wort tir triticale cho thay

huwdng “thiét ké hé enzyme theo nguyén liéu” ngay cang phu hop véi brewing hién dai [°,

Tuy nhién, debranching enzyme khong giai quyét truc ti€p van dé gluten hodc protein gy phan &ng
mién dich. N6 ciling khong thay thé kiém soat nguyén liéu, phan tach dong san xuit, xdc nhan phu hop
quy dinh hodc quan ly nhiém chéo. Vai tro chinh ctia né trong gluten-free brewing 1a hd tr¢ tinh bot va
phé dwong, trong khi cac van dé vé protein can chién lwoc khac. Nghién clru vé phin gidi hordein trong
malting va brewing nhian manh rang thanh phan protein 1a mot truc cong nghé riéng biét, khong nén

nhap nhang véi thiy phan tinh bat [,
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Tac ddng dén wort: chiét xuat, phd dudng, than bia va dé kho

Tac dong dé ky vong nhit cia debranching enzyme 1a ting kha ning chuyén phan amylopectin phan
nhanh thanh dextrin ngdn hon hoic duwdorng c6 thé 1én men khi c6 enzyme phdi hop. Khi diém a-1,6
duwogc cat, s6 doan mach thang ting 1én; cidc enzyme nhu f-amylase hodc glucoamylase c6 thém co chat
ti€p cin dwoc. Co s& nay pht hgp véi mo hinh c6 dién vé thiy phan tinh bot, trong dé ki€u lién két va

vi tri cit quyét dinh san pham cudi .

Vé cam quan, néu hé enzyme lam gidm nhiéu dextrin khong 1én men, bia c6 thé kho hon, nhe than hon
va c6 dd 1én men biéu kién cao hon. Ngwoc lai, néu muc tiéu la bia c6 than day, debranching enzyme
can dwoc dung trong chién lwoc cAn bang d€ khong diy qua trinh dwong héa veeot muc tiéu. Dir liéu vé
xtr Iy pullulanase trén tinh bdt cho thiy cat nhanh c6 thé dan dén tai ciu tric glucan va thay déi tinh
chit chirc nang, vi viy tic dong cdm quan gian tiép qua dextrin la hop Iy nhwng phai xac nhin theo

tirng cong thire (6],

Db 6i véi nha may quan tAm hiéu sut, debranching enzyme thwong dwoc xem la cong cu ting kha niang
khai thac nguyén liéu hon la “phu gia tao hwong”. N6 khong truc ti€p tao ester, hop aroma hay ciu ti
mui dic trueng; tic dong cua nd dén hwong vi chu yéu théng qua thay do6i carbohydrate trong wort,
dinh dwérng 1én men va qua trinh 1én men ti€p theo. Cac nghién ctru vé bién ddi trong malting va
brewing dai mach cho thiy dic tinh cudi ctia bia 1a két qua tong hop cia nguyén liéu, enzyme, wort va

1én men, khong thé quy gian cho mot bién duy nhat 41,

Cling cin Iwu y rang nhiéu vdn dé van hanh trong mash khong phai do tinh bét phan nhanh don 1. b6
nhét cao, loc chAm hodc tic lauter c6 thé lién quan dén B-glucan, arabinoxylan, protein hodc hat nghién
qua min. Enzyme khir nhanh hd tro tinh bot, nhung néu van dé chinh ndm & thanh t€ bao, enzyme nhu
B-glucanase hoac xylanase m¢i la cong cu phu hop hon. Nghién ctru cai thién 3-1,3-1,4-glucanase cho

malting dai mach cho thiy polysaccharide thanh té bao 1a truc kiém soat riéng trong hiéu qua malting

va lautering 21,
Nhirng yéu té quy trinh anh hudng dén hiéu qua khir nhanh

Yéu t6 dau tién 1a h6 héa tinh bdt. Enzyme chi c6 thé cat lién két khi co chit dwoc nwéc hda va ti€p can
duoc; hat tinh bdt con nguyén ven hodc chi trweong n& mdt phan c6 thé che gidu nhiéu diém nhanh bén
trong. Nghién ctru vé finger millet cho thiy thoi gian va nhiét d6 anh hwéng dén thdy phén tinh bot va
hoat tinh enzyme trong malting/fermentation, minh hoa ro vai tro ctia h6 so nhiét trong hiéu qua

enzyme &,
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Yéu t6 thi hai la mirc héa 1dng trwdc hoac dong thai. a-Amylase gitp gidm do dai mach va dé nhat,
qua do tao diéu kién cho debranching enzyme ti€p cin ving nhanh. Néu mash qué dac, d6 nhat cao
hodc tinh bdt chwa md, toc do ti€ép xdc enzyme-co chat cé thé bi han ché. Ngwoc lai, néu hda 16ng tot
nhwng thi€u khir nhanh, hé van c6 thé con nhiéu dextrin gi¢i han; day 1a ly do phdi hop enzyme

thuwdong hop ly hon dung don 18 [,

Figure 5. 7[A| M| A 24 = EX| HAERIO| M2 7tset Al S8 4= X
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Yéu t6 thir ba la nguén nguyén liéu. Gao, ké, lda mién, triticale va dai mach c6 ciu truc hat, protein nén,
lipid va thanh t€ bao khac nhau. T6ng quan vé gao lam adjunct nhdn manh rang gao c6 vai tro quan
trong trong brewing nhwng can chi y dén xtt 1y dé dat chuyén héa mong muén 1. Véi nguyén liéu dia
phuong, cing mot cach b6 sung enzyme c6 thé cho két qua khac nhau néu mirc d6 ho hda, nghién va

thanh phan amylopectin thay doi.

Yéu t6 th tw 12 muc tiéu san pham. V&i lager nhe dung adjunct, muc tiéu c6 thé 1a wort sach, chiét
xult 6n dinh va do lén men vira phai. V&i bia khé hodc carbohydrate thip, muc tiéu c6 thé la giam
dextrin con lai nhiéu hon. Vé&i bia cé thin day, nha san xuat c6 thé mudn giir lai mét phan dextrin
khong 1én men. Debranching enzyme giiip m& ciu tric nhanh, nhwng chién lwoc str dung can dit trong

muc tiéu cam quan va quy trinh 1én men téng thé 41,
Quan ly hoat ddng enzyme sau mash va én dinh sdn pham
Enzyme la chit xdc tac sinh hoc: khi con hoat tinh va con co chit phu hop, phdn ng c6 thé tiép tuc.

Trong brewing, diéu nay dac biét quan trong néu enzyme con hoat dong sau giai doan mash hoac di

vao wort lanh, Ién men hay bao géi. Cach ki€ém soat thong thwong 12 quan ly diém bd sung, ho so nhiét,
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thoi gian gitr va bwdc bat hoat phit hop v&i quy trinh nha mdy; nguyén tic hda sinh chung vé enzyme
tinh bot cho thiy phan &ng phu thudc dong thoi co chat, diéu kién moi treong va tinh bén cia enzyme
[1]

Néu muc tiéu la kiém soat chinh xac d6 1én men, cin tranh tinh huéng enzyme tié€p tuc lam gidm dextrin
sau khi nha niu bia nghi rang wort da “két thic” dworng hda. Diéu nay khong c6 nghia debranching
enzyme ludn gy rai ro, ma nghia 1a enzyme phai dwoc tich hop vao so d6 nhiét va diém két thic quy
trinh. V&i cac sdn phdm c6 dwong con lai, than bia ré hodc p suit bao bi nhay cam, viéc kiém soat hoat

tinh enzyme sau x Iy la mot phan clia quan ly chit lwong.

Trong hé c6 nhiéu enzyme, kh6 quy mot thay déi cudi cung cho riéng debranching enzyme néu khong
c6 thiét ké danh gia n6i bé6 phu hop. Vi du, thay d6i d6 loc c6 thé dén tir B-glucanase, thay doi FAN c6
thé dén tir protease, thay d6i d6 kho c6 thé dén tir glucoamylase, con pullulanase chi yéu tac dong vao
dextrin phan nhanh. Cac nghién ctru vé transcriptome trong malting barley cho thiy quéa trinh malting
kich hoat mang lwi bi€u hién va chirc ndng enzyme phitc tap, ciing c6 quan diém rang brewing 1a hé

da enzyme chtt khong phai phan ng don 131,
Khi nao Debranching Enzyme For Brewing Industry dic biét dang can nhac?

U'ng dung ré nhat 1a cong thirc dung ty 1é adjunct cao. Khi malt dai mach khéng con 1a ngudn tinh bot
va enzyme chiém wu thé, debranching enzyme gitip bé sung chirc ning ma hé enzyme noi sinh c6 thé
khong dap ng du. Piéu nay phu hop véi xu hwedng st dung gao nhw adjunct trong brewing, noi hiéu

qua xtt Iy tinh bot phu thudc vao diéu kién ho héa va phoi hop enzyme 71,
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Trwong hop thi hai la nguyén liéu chwa malt héa hoac malt thay thé. Néu nguyén liéu khong trai
qua malting t8i wu, hé enzyme ndi sinh c6 thé thdp hodc khong can bang. Cac nghién ciru trén finger
millet va triticale cho thiy diéu kién xr ly va phat trién biocatalyst c6 thé dnh hwdng dang ké dén kha
ning thdy phan tinh bt cho trng dung wort 8 [1% Debranching enzyme c6 thé dwoc xem 1a mét phin

trong bo cong cu gitp gidm phu thudc vao enzyme tw nhién ctia nguyén liéu.

Trwong hop thi ba la cong thirc cin diéu chinh dextrin. Néu nha sdn xuit muén gidm dextrin phin
nhanh con lai dé tang do khé hodc cai thién mirc chuyén hda tinh bot, pullulanase la lwa chon c6 co s&
co ché ro rang. Tuy nhién, néu muc tiéu la gitr than bia, debranching enzyme cin dwoc cin bang voi
nhiét dd mash, thoi gian dworng hda va cac enzyme tao dwdorng khac. Cac két qua vé pullulanase trén
tinh bot cho thiy enzyme nay c6 thé thay do6i dic tinh phan tr, nén tic ddng cong nghé can dwoc nhin

nhan theo muc tiéu cudi 51,

Trwong hop thi tw 1a quy trinh gap bién déng do nguyén liéu ndong nghiép. Mua vy, giong hat, mic
protein, diéu kién bdo quan va d6 nghién déu lam thay d6i phan rng mash. Nghién cru vé giong gao va
diéu kién malting chirng minh rang cing mot nhém nguyén liéu van c6 thé tao malt, wort va bia khac
nhau 31, Enzyme khtt nhanh khéng x6a bé toan bd bién dong, nhung cé thé gitp quy trinh duwong héa

c6 thém mot diém kiém soat vé ciu tric amylopectin.
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Lori ich k§ thuat va gi¢i han can dién dat chinh xac

Loi ich ky thuat chinh cia Debranching Enzyme For Brewing Industry 1a hé tror thily phan phén tinh
bot phan nhanh, tir d6 cai thién kha ndng ti€p cin cia enzyme dwong hda. Pay la lgi ich cé co sé co
ché manh vi lién két a-1,6 la di€ém khac biét quan trong gitra amylose va amylopectin. Tai liéu nén tang
vé enzyme tinh bot cho thay hiéu qua thiy phan phu thudc truc ti€p vao loai lién két ma enzyme c6 thé

xty Iy [,

Loi ich thi hai 1a hd tror kiém soat phé carbohydrate trong wort. Khi limit dextrins gidm, hé dudng
trong wort cé thé dich chuyén theo hwéng dé 1én men hon néu c6 enzyme tao maltose hodc glucose
hoat dong dong thoi. Tuy vay, phé duwdng cubi cung khong chi do debranching enzyme quyét dinh; né
con phu thudc nguyén liéu, lich nhiét, pH van hanh, th&i gian mash va enzyme di kém. Cac nghién ctru
vé tac dong cua pullulanase 1én tinh b6t cho thiy ciu tric glucan thay do6i theo diéu kién x Iy, nén
khong nén khang dinh mot két qua cd dinh cho moi nha may [°l.

Loi ich thi ba la ting tinh linh hoat khi phat trién san pham. V&i bia dung adjunct, bia tir nguyén

liéu dia phwong hodc cong thirc khong dai mach, debranching enzyme gitip nha san xuat thiét ké mash
theo chirc ndang thay vi phu thudc hoan toan vao malt. Diéu nay phu hop véi xu hwéng nghién clru cac

[10]

ngudn wort ngoai dai mach va biocatalyst amylolytic m&i cho brewing

Figure 7. 7} X| X H = &
pE oL, FAEE, oot E= 2E A SE S CHASHK| = =Lt

Gi&i han quan trong 1a enzyme nay khong xt Iy moi vidn dé cia mash. N6 khong trwec tiép phan giai B-

glucan, khéng thay thé protease, khong x Iy gluten va khong tao hwong hoa bia. Néu vin dé chinh la

dd nhét do polysaccharide thanh t€ bao, nghién ctru vé -glucanase trong malting cho thay can mot
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nhém enzyme khac phtt hop hon 2. Dién dat diing 1a debranching enzyme hé tro' chuyén héa tinh
b6t phin nhanh, khéng phai gidi phdp toOng quat cho moi chi tiéu brewing.

Thong tin cung rng tir Enzymes.bio

Debranching Enzyme For Brewing Industry do Enzymes.bio cung cdp phtu hop cho khach hang can
mua enzyme Khr nhanh tinh bdt phuc vu #ng dung brewing & quy mé vin hanh hodc phat trién cong
thirc. Sdn phadm dwoc ban truc ti€p online theo don vi 1 kg; CoA va SDS dwgc cung cip kém theo khi dat

hang dé hd tro hd so chit lwong, truy xuat 16 va quan 1y an toan hoéa chat ndi bd.

Enzymes.bio khong phai nha san xuit enzyme va khong phai phong thi nghiém phat trién hodc phan
tich enzyme. Vi viy, tai liéu nay tip trung vao co ché, irng dung va cach hiéu ky thuat, khong céng bo
don vi hoat tinh cu thé, cAp d6 san phdm, phwong phap phéan tich hodc dinh nghia don vi hoat tinh. Khi
tich hop vao quy trinh nha may, bd phan ky thuit nén cin ct vao muc tiéu san pham, diéu kién mash

hién c6 va tai liéu di kem don hang.
Két ludn: vai tré thwc té cia enzyme khir nhanh trong niu bia hién dai

Debranching Enzyme For Brewing Industry 1a cong cu c6 co s& khoa hoc ro rang dé xir ly cac diém
nhanh a-1,6 trong amylopectin va dextrin phan nhanh. Trong brewing, gia tri cia n6 thé hién ré nhat
khi dung adjunct, nguyén liéu chwa malt héa, nguyén liéu thay thé hodc cong thirc can ki€m soat dextrin
va do 1én men. Co ché khir nhanh gitp hé amylase lam viéc hiéu qua hon, nhwng két qua cudi cing ludn

phu thudc vao toan bé ma tran nguyén liéu va quy trinh [,

Cach tiép can ky thuit than trong la xem debranching enzyme nhw mét thanh phén trong hé enzyme
tinh bot, phéi hop véi héa 16ng, dwong héa va kiém soat nhiét. N6 c6 thé hd tro ting khai thac tinh bot,
on dinh ph6 dwong va mé réong kha nang dung nguyén liéu méi, nhwng khong nén dwoc moé ta nhw
enzyme da ndng gidi quyét moi vin dé cia mash. V&i san phdm ban truec tiép online theo don vi 1 kg tir
Enzymes.bio, khach hang nhin kém CoA va SDS khi dit hang, thuén tién cho lwu h6 so ndi bo va trién

khai trong b6i cdnh quy trinh da dwoc kiém soéat.
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D3t mua Debranching Enzyme For Brewing Industry truwc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. Dit mua truc ti€p 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 Dir liéu An toan.

Mua Debranching Enzyme For Brewing Industry -

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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