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High Temperature Alpha-Amylase cho héa léong tinh bot
trong san xuat rwou, ethanol va brewing

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

High Temperature Alpha-Amylase For Alcohol & Brewing Starch Liquefaction la
enzyme alpha-amylase chiu nhiét dwoc Enzymes.bio cung c4p dé ho tro giai doan ndu-hoéa
16ng nguyén liéu giau tinh bot nhw ngd, san, lia mi va cac co chit ndng nghiép dung trong san
xudt rwou, ethanol 1én men hodc d6 udng 1én men cé adjunct tinh bot. Vai tro cét 16i ctia
enzyme 1A cit mach tinh bot da ho héa thanh dextrin va oligosaccharide ngin hon, 1am giam
d6 nhot cia mash dé qua trinh khudy, bom, trao d6i nhiét, dwong héa va 1én men phia sau 6n
dinh hon .

Enzymes.bio 1a nha cung cap trwc tuyén, khong phai nha san xuit hay phong thi nghiém phén tich;
san phadm dwoc ban truc tiép online theo don vi 1 kg, va CoA cung SDS dwoc cung cdp kém theo khi dat

hang .
High Temperature Alpha-Amylase la gi trong quy trinh alcohol va brewing?

High Temperature Alpha-Amylase 1a nh6ém enzyme alpha-amylase dwgc lwa chon cho diéu kién gia
nhiét cia giai doan hoa 1dng tinh bét. Trong quy trinh san xuat alcohol, ethanol nhién liéu, rwgu ngii
c6c hodc brewing cé str dung nguyén liéu phu giau tinh bot, tinh bot ban dau khong phai la dwong 1én
men truc tiép; né can dwoc ho héa, cdt mach, sau dé ti€p tuc dwong héa dé tao ra cac dwong ma ndm

men cé thé chuyén héa .

Vé ban chit xdc tc, alpha-amylase thuéc nhém enzyme thiy phan tinh bot, tAn cong chu yéu vao lién
két alpha-1,4-glycosidic bén trong mach amylose va amylopectin. Cich cat “ndi mach” nay tao ra hon
hop dextrin, maltodextrin va malto-oligosaccharide thay vi chuyén toan bd tinh b6t thanh glucose
trong mdt bwée; vi vay alpha-amylase duwoc xem la enzyme héa 16ng, con qua trinh tao dwdng 1én men

hoan chinh thudng can thém enzyme dworng héa phu hop .

Dbiém khién phién ban chiu nhiét quan trong la tinh bot cin nhiét d€ h6 héa. Khi hat tinh b6t trvong né
trong nwéc néng, ciu tric ban tinh thé cda hat tinh bdt bi pha v, nwérc thim nhip vao ving amylose-

amylopectin va d6 nhét ting nhanh; néu khong c6 thiy phan Kip thoi, mash c6 thé tré nén dic, khé
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khudy va khé bom 2],

Trong bdi canh nay, High Temperature Alpha-Amylase dwoc dung dé thiy phan tinh b6t ngay trong
vung niu-hda ldng, khi d6 nhét dang hinh thanh manh nhat. Viéc cit cdc mach polymer dai thanh doan
ngan hon lam gidm kha ndng tao mang lwéi nhét cua tinh bot, gitp dich ndu chuyén tir trang thai ho

dic sang trang thai dextrin héa d& xt Iy hon [31,
Vi sao héa long tinh bot |1a nGt that van hanh?

Trong nguyén liéu nhw ngd, sin hodc Ita mi, phin tinh bét ndm trong hat, mé ci hoic ciu tric bot
nghién. Khi phdi tron véi nwdre va gia nhiét, hat tinh bot trrong nd, amylose cé thé khuéch tin ra ngoai,
con amylopectin tao nén ho nhét; hién twong nay la diéu kién cin dé enzyme ti€p cin co chat, nhung

dong thoi cling tao ra thach thirc co hoc 1én cho thiét bi 4],

P06 nhét cao dnh hwdng dén nhiéu diém van hanh cung ldc. Mash dic lam gidm hiéu qua truyén nhiét,
khién nhiét d6 trong bon hodc n6i ndu kh6 déng nhat; né ciing lam ting tai cho canh khuiy, bom,
dwong 6ng va thiét bi trao doi nhiét. Khi nguyén liéu khong dwoc phin tan déu, enzyme khé tiép xuc

dong nhat véi tinh bot, tir d6 tao ra viing thiy phan chwa hoan tit hodc cuc bot khé pha vy Bl

Trong san xuat alcohol va brewing, van dé khéng chi la “tinh bot c6 bi cdt hay khéng” ma 1a cat da sém
va da déu trong giai doan ho héa. Néu thiy phan xdy ra chdm so v&i tdc d tang nhét, qua trinh niu
dé roi vao trang thai kho kiém soat: nhiét khong phan b6 tdt, thoi gian lwu khdng dong déu va diéu

kién tién xt ly cho buéc dwong héa phia sau kém 6n dinh 31,

enzymes.bio - Enzymes.bio Research Team Page 2 of 14



High Temperature Alpha-Amylase gidi quyét dung diém nay bang cach hoat dong trong mdi treong
nhiét cao clia giai doan hda 16ng. Khi enzyme van duy tri dwoc kha nang xtc tac & diéu kién niu, no cé
thé cat mach tinh bot ngay khi co chit tré nén dé tiép cin, nho d6 gidm do nhét trwdre khi mash tréy

thanh mé6t hé hé qua dac.
Co ché& enzyme: alpha-amylase cat tinh bot nhw thé nao?

Tinh bot gdom hai thanh phin chinh: amylose twong d6i tuyén tinh va amylopectin phan nhanh. Ca hai
déu chira nhiéu lién két alpha-1,4 trong mach chinh; amylopectin con c6 lién két alpha-1,6 tai diém
nhanh. Alpha-amylase cht yéu cit ngiu nhién cac lién két alpha-1,4 bén trong chudi, 1am gidm nhanh

chiéu dai trung binh ctia polymer tinh bot [,

Khi chiéu dai mach gidm, kha ndng cic phin ti tinh bot quin roi va gitr nwdc gidm theo. D6 la ly do tac
dong van hanh cta alpha-amylase thwong dwoc nhin thiy truedc tién & dd nhét: mash loang hon, dé
khudy hon va dé truyén nhiét hon. Sw thay d6i ndy khong nhit thiét ddng nghia véi viec dwong 1én men
da dat t6i da, vi sdn phdm chinh ctia hda 16ng van 1a dextrin va oligosaccharide can tiép tuc dwoc xir ly
[6]

Mot cach dién giai don gian 1a xem tinh bot ho héa nhw b6 soi dai dang htit nwéc va tao gel. Alpha-
amylase khong “ddt chdy” hay pha hiy toan bd bé s¢i, ma cit chiing thanh cac doan ngan. Khi cic doan
nay du ngan, hé mit di cdu tric tao nhét manh, nhung van con nhiéu lién két glycosidic ¢ thé dwoc

enzyme khac thiy phan tiép trong giai doan dworng héa 71,
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Tinh chiu nhiét khong lam thay ddi ban ch4t lién két ma enzyme cat, nhwng lam thay déi “ctra s6 van

hanh” ma enzyme c6 thé hiru ich. Mot alpha-amylase kém bén nhiét c6 thé bi mat hoat tinh ngay khi

tinh bot vira dat diéu kién ho héa manh; ngwoec lai, alpha-amylase chiu nhiét phu hop hon véi méi

tredng ma co chat tinh bot dd mé cau tric va dé tiép can hon B,

Bang so sanh vai tro enzyme trong chudi tinh bot - dwong - ethanol
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bi€ém quan trong tir bang trén la khéng nén xem High Temperature Alpha-Amylase nhw enzyme “tao

ethanol” truc ti€p. N6 1a enzyme m& dau cho chudi chuyén héa tinh bot, lam cho co chit tré nén dé xi

Iy va dé dwong héa hon; hiéu suit ethanol cudi ciing van phu thudc vao nguyén liéu, mirc nghién, ho

héa, hé enzyme dwong héda, chiing nAm men va kiém soat qua trinh .

Co s& khoa hoc ctia alpha-amylase chiju nhiét

Alpha-amylase 1a mét trong nhirng enzyme dwoc nghién cru rong rai vi tinh bot 1a nguén carbohydrate

1on trong n6ng san va phu pham ché bién. Nghién cru vé alpha-amylase GH-13 tir metagenome da c6

nhin manh vai tro clia enzyme nay trong saccharification sinh khéi giau tinh bét, tirc chuyén héa vat

liéu tinh bot thanh phan t&r nhé hon cé gia tri cho cac quy trinh sinh hoc [,

Cac nghién ctru trén alpha-amylase vi sinh vat cho thdy nguén enzyme tir vi khuan, dic biét cac ching

thuéc nhom Bacillus, thworng dwoc quan tAm vi tiém nang chiu nhiét va kha nang tiét enzyme ngoai bao.

Mot nghién ctru vé Bacillus megaterium nhiét wa da tip trung vao sang loc, dic tinh héa va san xuit
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alpha-amylase bén nhiét, phan d&nh nhu ciu c6ng nghiép déi véi enzyme c6 thé van hanh trong diéu

kién nhiét cao [31.

Tinh 6n dinh cta alpha-amylase con lién quan dén ciu tric protein va ion kim loai, dac biét la calcium &
nhiéu hé enzyme. Nghién ctru vé bién ddi ciu truc alpha-amylase bang calcium va siéu A&m cho thiy 6n
dinh enzyme va hiéu qua xuc tac c6 thé thay do6i khi méi treong hodc ciu tric enzyme dwoc diéu chinh,
qua do cliing ¢ nguyén tac rang do bén hoat tinh 1a yéu t6 ky thuat quan trong trong rng dung nhiét
81

Ngoai cac hé vi khuin nhiét wa, alpha-amylase con dwgc mé ta & nhiéu nguon sinh hoc khac nhau, tir vi
sinh vat moi trweong dén nadm. Vi du, nghién ctru alpha-amylase ngoai bao tir vi khuin wa mén
Marinobacter va nghién cru enzyme tlr Penicillium citrinum déu cho thay cac alpha-amylase c6 dic tinh
héa ly khac nhau tiy nguén, nén khong thé ddnh dong moi alpha-amylase la giéng nhau vé diéu kién

van hanh P,
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Tai sao nguon vi sinh va dic tinh enzyme lai quan trong?

Trong &ng dung cong nghiép, enzyme khong chi dwoc danh gid bang viéc “c6 thuy phan tinh bot” hay
khong. Diéu quan trong la enzyme dé c6 phu hop véi nhiét do, pH, chat khé, thoi gian lwu, thanh phin
ion, thiét bi va muc tiéu san pham cua quy trinh hay khéng. Cac nghién cru sang loc vi khuan sinh
alpha-amylase tir hé sinh thai tw nhién cho thiy sw da dang sinh hoc 1a nguén quan trong dé tim

enzyme c6 dic tinh khac nhau 9],
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D6i véi hda 16ng tinh bot trong alcohol va brewing, yéu ciu ndi bat 1a khad nang lam viéc trong giai doan
niu néng. Néu enzyme bi mat hoat tinh nhanh trong diéu kién d6, tinh bot c6 thé da hé héa nhung
chwa dwgc dextrin hoa du, khién d6 nhot ti€p tuc la rao can van hanh. Vi vy, cic nghién ctiru vé alpha-

amylase bén nhiét khong chi c6 y nghia hoc thuat ma truwec tiép lién quan dén lwa chon enzyme cho quy

trinh 31,

Mot s6 hudng ci tién con tAp trung vao alpha-amylase chiu acid va chiu nhiét nham mé réong viung pH
hodc giam yéu cau diéu chinh quy trinh. Tai liéu vé chiing dot bién alpha-amylase chiu nhiét, chiu acid
phdn dnh nhu ciu thwec té trong cac nganh xir Iy tinh bét: enzyme cang 6n dinh trong diéu kién quy

trinh, cang dé tich hop vao day chuyén hién hitu ma khong phai thay ddi qua nhiéu diéu kién nau 11,

Du véy, tinh phu hop ludén phai hiéu theo rng dung cu thé. Mot enzyme tot cho x ly tinh bot trong
brewing adjunct khong nhAt thiét tdi wu cho moi loai san, ngd, ltia mi hodc moi thiét k€ ndi ndu. Ngudn

tinh bot, ham lwong amylose, ciu tric hat, m&c nghién va d6 dong nhit phdi tron déu anh hwéng dén

hiéu qua héa 1ong .
Ung dung trong san xuat rwou va ethanol tir ngd

Ng6 la nguyén liéu giau tinh bot pho bién trong san xuit ethanol va rwou ngii c6c. Sau nghién va phoi
tron véi nwéec, tinh bot ngd cdn dwegc hé héa dé enzyme c6 thé ti€p cin; khi gia nhiét, d6 nhét ting do

hat tinh bot hap thu nwéc va treong né, dic biét trong hé c¢é chat khé cao B,

High Temperature Alpha-Amylase dwoc tich hop vao giai doan ndu-héa long dé gidam nhanh dé nhét
clia mash ngd. Khi mach amylose va amylopectin bi cat thanh dextrin, hé tré nén it can tré co hoc hon,

tao diéu kién cho khudy tron, trao do6i nhiét va lam ngudi trwdc cac buédece tié€p theo .

enzymes.bio - Enzymes.bio Research Team Page 6 of 14



Trong thuec t&, loi ich khdng chi ndm & viéc tao dextrin ma con & sw dong nhat. Mash it dic hon giup
enzyme va nhiét phan bé tot hon, gidm nguy co ving ndu chwa du, cuc bot hodc phan tinh bot con kho
tiép can. Piéu nay dac biét quan trong khi nguyén liéu nghién cé phan bé kich thwéc hat rong hodc khi

thiét bi phai van hanh lién tuc B1,

Sau hda 16ng, dextrin tir ngd van can dwoc dwong hda sdu hon néu muc tiéu 1a tao dworng 1én men cao.
Alpha-amylase tao nén co chat thuén loi, nhung budc 1én men ethanol phu thudc vao lvgng dworng ma

ndm men st dung dwoc, nén enzyme héa 16ng va enzyme dwong héa phai dwgce nhin nhw hai vai tro bé

sung chir khong thay thé& nhau [,

Ay by

Ung dung v&i san, lta mi va co chat giau tinh bot khac

San 1a nguyén liéu c6 ham lwgng tinh bdt cao va thwong tao hd nhét khi ndu. D6i véi hé san, muc tiéu

cia alpha-amylase chiu nhiét 1a gidm nhanh d6 nhét sau ho hda, chuyén khéi ho dic thanh dich dextrin

héa d& bom hon, tir d6 cai thién kha ning van hanh ctia buéc dwong hoa 171,

Lda mi lai phirc tap hon vi ngoai tinh bdt con c6 protein, pentosan va cac thanh phan dnh hwéng dén
tinh chat h6. Cac nghién ctru vé late-maturity alpha-amylase & lda mi cho thiy hoat tinh alpha-amylase
c6 thé tic dong dang ké dén tinh chit tinh bat, cAu tric phan tir va dic tinh ho hdéa, nh4n manh rang

enzyme nay anh hwéng truc tiép dén hanh vi cong nghé ctia hé tinh bot-nwée 21,
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Véi cac co chit ndng nghiép khac nhw khoai, gao hodc ngudn bot giau tinh bot, nguyén 1y van twong tu:
nhiét mé& cu tric tinh bot, alpha-amylase cit mach, dd nhét gidm, sau d6 cac enzyme ti€p theo hoic vi
sinh vt 1én men xtt Iy sdn ph4m nhé hon. Nghién ciru thiy phan tinh bot gadung bang alpha-amylase
cho thiy enzyme nay c6 thé tham gia vao chuyén hoa tinh bét ci thanh dwong hodc tién chit dwong

tuy diéu kién quy trinh [°],

rature Alpha-Amylase For Alcohol & Brewing Starch Liquefaction — rele
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Figure 5. pHO| [fE Y Z = U X M F Wt 12 Lm-OF U 0| A 2| &L
2HO 2, pH5.776.10( M =& Zd F7H0| LIEFE LT},

biéu cin lwru y 1a tirng nguyén liéu c6 nhiét dd ho hda, kich thwéc hat, ham lwgong amylose va tap chat

khac nhau. Vi viy, cing mot enzyme chiu nhiét c6 thé cho cdAm nhin vin hanh khac nhau gitra mash

ngd, san va lia mi; khac biét nay dén tir co' chat chir khong chi tir enzyme 4],
Ung dung trong brewing v&i adjunct tinh bot

Trong brewing truyén théng, malt cung cip enzyme ndi sinh dé chuyén tinh bdt thanh dwong trong
mash. Tuy nhién, khi str dung adjunct giau tinh bot chwa malt héa hodc nguyén liéu c6 hoat tinh enzyme
noi sinh thap, hé enzyme tir malt c6 thé khéng du dé xi Iy toan bo tinh bt mot cach 6n dinh, dic biét

néu adjunct cin niu riéng & nhiét do cao .

High Temperature Alpha-Amylase c6 thé hd tr¢ giai doan ndu adjunct bang cach hda 16ng tinh bot
trwdc khi phdi tron véi phan mash chinh hodc treéc bwéc dworng hoa tiép theo. Tac dung quan trong la
gidm do sét cia noi adjunct, giip nguyén liéu phan tan dong déu va tranh dwa mot khoi hé qua dac vao

hé thong brewing .
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Trong brewing, kiém soat mirc thiy phan cé y nghia cdm quan va cong nghé. Hbéa 16ng qua it c6 thé dé
lai tinh bot khé chuyén hoa, anh hwdng hiéu suit chiét; nhwng thily phan qui mirc hodc khéng phu hop
v&i muc tiéu dwong hda cé thé 1am thay d6i cdu tric dextrin va déc tinh than bia. Vi vy, alpha-amylase

chiu nhiét nén dwgc xem la cong cu diéu chinh tinh x{ ly cua tinh bot, khong phai mot gidi phap don 1é

cho toan bd ho so dwong 41,

Cac nghién ctru vé anh hwdng cua alpha-amylase trong hat ngii cdc cling cho thiy hoat tinh enzyme nay
c6 thé lam thay do6i dang ké tinh chit ho tinh bot, d6 nhét va chit lwong ché bién. Diéu dé giai thich vi
sao trong brewing hodc d6 uéng Ién men, vi tri bd sung va muc tiéu str dung enzyme can dwoc hiéu ro

theo tirng buéc cong nghé 2,
Anh huéng cla pH, calcium, chat khé va thei gian lwu

Hoat tinh thwc té cta alpha-amylase chiu nhiét phu thudéc vao moéi treorng phan &ng. pH dnh hwdéng dén
trang thai ion héa cta acid amin tai ving hoat dong enzyme va ctia co chat; néu pH 1éch khéi ving phu

hop, tdc dd cit lién két alpha-1,4 c6 thé gidm hoidc enzyme mat 6n dinh nhanh hon 11,

e Alpha-Amylase For Alcohol & Brewing Starch Liquefaction — relative .
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Calcium 13 yéu t8 thwong dwoc nhic dén véi nhiéu alpha-amylase vi c6 thé lién quan dén ciu tric va do
bén protein. Nghién ctru vé ting 6n dinh va hiéu qua xtc tic clia alpha-amylase sau tic dong cua

calcium cho thdy ion nay c6 thé anh hwdng dén kha ning duy tri hoat tinh, du mirc dé phu thudc cu thé

khac nhau gifta tirtng enzyme va diéu kién quy trinh 81,
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Ham lwong chat kho cia mash ciing anh hwéng 1on dén hiéu qua cam nhan. O’ chat kho cao, cling mot
mirc thiy phan c6 thé vAn cho do nhét dang ké vi ndng dod polymer va dextrin trong hé 1én; ngworc lai,
& chat kho thip hon, thay d6i d6 nhét c6 thé xuat hién nhanh hon. iy 1a Iy do alpha-amylase cin

duoc hiéu trong twong quan véi thiét ké ndu, khong tach roi khoi cong thirc phéi tron Bl

Thoi gian Ivu quyét dinh enzyme c6é da co héi tiép xtc véi tinh bot hé hdéa hay khong. Néu thoi gian
qua ngan so v&i mirc hd hdéa va dd min nguyén liéu, dextrin hoa c6 thé chwa ddong déu; néu qua dai
trong diéu kién lam enzyme mit 6n dinh, loii ich b sung cé thé gidm. Cac nghién ctru vé dic tinh hoa
alpha-amylase bén nhiét thwérng nhdn manh méi lién hé gitra nhiét do, thoi gian va do 6n dinh enzyme
[3]

Loi ich ky thuat khi dung High Temperature Alpha-Amylase

Loi ich d4u tién 1a gidm d6 nhét mash trong giai doan khé nhit cda ndu tinh bot. Khi mach tinh bot bi
cit ngin, hé it tao gel hon, khudy tron dé hon va ning lvong co hoc can dé duy tri dong chay cé thé

gidm so v&i mot khoi ho chwa dwoc thiy phén .

Loi ich th hai la cai thién kha nang truyén nhiét. Trong mash qua dic, ving gan bé mit gia nhiét c6 thé

néng nhanh hon ving trung tim, lam ting nguy co khong dong nhit. Héa 16ng bang alpha-amylase

gitip dich d& lwu chuyén, hd tro phan bd nhiét déu hon trong giai doan nau 2,

Loi ich th& ba 1a chuln bi co chat tot hon cho dworng hda. Dextrin va oligosaccharide tao ra sau alpha-

amylase cé dién tich ti€p cin tot hon cho enzyme dwong hda so véi hat tinh bét hodc polymer dai chwa

cit. Vi vay, héa 1dng 6n dinh 1a nén tang cho bwéc tao dworng 1én men phia sau [©l,

\lpha-Amylase For Alcohol & Brewing Starch Liquefaction — dose-respc
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Illustrative dose-response; confirm with plant trials. Not measured assay data
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Loi ich thir tw 12 hd tro vAn hanh nhiéu loai nguyén liéu. Tai liéu sdn phdm ctia Enzymes.bio mo ta (rng
dung cho alcohol, brewing va héa 16ng tinh bot tir nhiéu nguén nguyén liéu giau tinh bét, phu hop véi

nhu ciu cla cac quy trinh diung ngd, sin, lda mi hoic co chit ndng nghiép twong twr .
Nhirng gi¢i han can hiéu ding

High Temperature Alpha-Amylase khong thay thé toan b hé enzyme cua quy trinh. N6 khong phai
cong cu duy nhit quyét dinh néng d6 ethanol, hiéu suit 1én men hay chat lwong d6 uéng cudi cung.

Néu buédc duworng héa khdng phu hop, dextrin sau hda 1dng cé thé khong dwoc chuyén thanh dwong 1én

men & mitc mong mudn [©l,

Enzyme cling khéng thé bu hoan toan cho nguyén liéu nghién kém, ph6i tron khong déu hoic thiét bi
niu khong tao dwoc diéu kién h6 hoa thich hop. Alpha-amylase cin tinh b6t & trang thai da mo& dé tiép
can lién két glycosidic; néu hat tinh bdt chwa trrong né hodc bi bao boc trong cuc bot kho, téc do thay

phan thuc t& sé bi gi¢i han 21,

Mot gi¢i han khéc 1a khéc biét gitra nguyén liéu. Tinh bdt ngd, san va lia mi khong gidng nhau vé ciu
truc hat, ty 1é amylose-amylopectin va tap chit di kém. Nghién cru vé thay doi cdu tric phén t tinh bot
va ho héa trong lda mi chiu anh hwdng alpha-amylase cho thay chi riéng bién déi trong tinh bot ngii

cdc da c6 thé lam thay ddi dang ké hanh vi ché bién 2],

Cudi cung, tinh chiu nhiét khong c6 nghia enzyme bat bién trwé'c moi diéu kién nhiét. Enzyme la protein
xuc tac; nhiét do, pH, ion, thoi gian va thanh phin mash déu cé thé lam thay d6i dé bén hoat tinh. Cac
nghién cru vé alpha-amylase bén nhiét cho thiy 6n dinh enzyme la mot dac tinh c6 thé dwoc cai thién,

nhwng luén phu thudc vao ciu triic enzyme va moi trueong st dung (8.
Thong tin cung rng tir Enzymes.bio

High Temperature Alpha-Amylase For Alcohol & Brewing Starch Liquefaction dwoc Enzymes.bio cung
cidp nhur mot sdn phdm enzyme cho rng dung héa 16ng tinh bdt trong alcohol va brewing. Enzymes.bio
déng vai trd nha cung cip truc tuyén; cach dién dat dung 1a sdn phdm duoc cung cdp qua Enzymes.bio,

khong phai do Enzymes.bio dwgc mé ta nhw mot nha san xuat hay phong thi nghiém phén tich .
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San phdm dwoc ban truc ti€p online theo don vi 1 kg. Khi ddt hang, CoA va SDS dwgc cung cip kém
theo, hd tro ngudi dung cong nghiép lwu hd so chit lwong 16 hang va thong tin an toan can thiét cho

quan ly noi bo .

Doi véi tai liéu ky thuit, diém nén tip trung khong phai la litu lwgng c¢d dinh cho moi nha may, ma la
vai trod cong nghé: enzyme chiu nhiét hd trgr hda 16ng tinh bot trong giai doan niu, gidm dd nhét va tao
co chit dextrin héa cho dwong héa. Piéu kién van hanh cu thé cin twong thich véi nguyén liéu, thiét bi

va so do quy trinh thyc té .

Két ludn: vai tré6 dang chia High Temperature Alpha-Amylase trong héa lédng tinh
bot

High Temperature Alpha-Amylase la enzyme héa ldng quan trong cho cac quy trinh alcohol, ethanol va
brewing str dung nguyén liéu gidu tinh bot. Bang cach cit lién két alpha-1,4 trong tinh bdt da ho héa,
enzyme lam gidm chiéu dai mach polymer, tao dextrin va oligosaccharide, tir d6 gidam d6 nhét cia mash

va gitip cac bwéc duwdng héa-1én men phia sau van hanh 6n dinh hon [,

Co s& khoa hoc cho rng dung nay dén tir dac tinh chung ctia alpha-amylase trong thiy phan tinh bot,
nhu cdu cong nghiép déi véi enzyme bén nhiét va cac nghién ctru cho thay diéu kién nhiét, pH, calcium,
cdu tric co chit va nguon enzyme déu anh hwéng dén hiéu qua thwce té. Vi vy, gia tri cia High
Temperature Alpha-Amylase nam & viéc hd tro ding nut that cla giai doan ndu-hda 16ng, chir khong

phai & loi hira thay thé toan bd kiém soat quy trinh 3],
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Vé&i sdn phdm do Enzymes.bio cung cip online theo don vi 1 kg, ngudi dung nhan CoA va SDS kém theo
khi dat hang. Cach st dung hiéu qua nhat la xem enzyme nhw mét thanh phan trong hé théng xi ly tinh

bot hoan chinh: ho héa ding, hoa 16ng 6n dinh, dworng héa phu hop va Ién men dwoc kiém soat .

Dat mua High Temperature Alpha-Amylase For Alcohol & Brewing Starch
Liquefaction truwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Pit mua trwc tiép trén clra hang
clia ching tdi — thanh todn trwc tuyén va chiing toi sé x Iy don hang. Mdi don hang déu kém

Chirng nhan Phan tich va Bang Dir liéu An toan.

Mua High Temperature Alpha-Amylase For Alcohol & Brewing Starch Liquefaction -

Tai liéu tham khao

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

trich dan trong bai lién két dén day.
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