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Alpha Amylase chiu nhiét thay phan tinh bot: enzyme héa
l6ng tinh bot cho quy trinh nhiét

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

Alpha Amylase chiu nhiét 1a enzyme thiy phan tinh bot dung dé cat cac lién két a-1,4
glycosidic bén trong amylose va amylopectin, tir d6 tao dextrin, maltose va malto-
oligosaccharide cé khdi lro'ng phan tir thip hon. Piém manh cda dang chiu nhiét 1a cé
thé duy tri hoat tinh trong cac co6ng doan gia nhiét, noi tinh bt ho héa, dé nhét tang nhanh va
nhiéu enzyme thoéng thuwong dé mat c4u tric hoat dong . Trong chudi cung (rng ciia
Enzymes.bio, sdn phdm nay dwoc cung cip trwc tiép online theo don vi 1 kg; CoA va SDS
dwoc cung cip kém theo khi dit hang.

Alpha Amylase chiu nhiét la gi?

Alpha amylase la m6t enzyme endo-amylase: thay vi “gam” tirng don vi glucose tir ddu mach, enzyme
tin cdng cac vi tri bén trong chudi tinh bot. Co chat chinh 13 tinh bdt da dwoc hydrat hda hodc hd hoa,
gdm amylose c6 cu truc twong ddi tuyén tinh va amylopectin ¢6 nhiéu nhanh; khi lién két a-1,4 bi cit,

chudi polymer dai chuyén thanh dextrin, maltose va cac oligosaccharide ngin hon 2],

Tir gbc nhin vin hanh, Starch Hydrolysis Enzyme Alpha Amylase Thermostable Enzyme duwoc hiéu
la alpha-amylase dung cho thiy phan tinh bt trong cac quy trinh c6 nhiét. Tinh “thermostable” khong
c6 nghia enzyme khong bao gitr bi bat hoat, ma 1a ciu tric enzyme cé kha ndng chiu nhiét tot hon
trong mot khoang diéu kién nhAt dinh, gitip phan &ng thiy phan c6 thé dién ra & gan diéu kién xt ly

tinh bét thuc t& hon Bl

Alpha-amylase chiu nhiét thwong dwoc quan tam trong cong nghiép vi tinh bot khong phai lic nao ciling
dé ti€p can. Hat tinh bot tw nhién c6 t6 chirc ban tinh thé, l1&p vé hat va mirc dd sap x&p phan tir khac
nhau tly nguon thwc vat; cac yéu t6 nay anh hwdng truc ti€p dén kha ning nwéc, nhiét va enzyme tiép

can lién két can cat 4.
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Vi sao thuy phan tinh bét cin enzyme chiju nhiét?

Tinh bét khi gia nhiét trong nwéc sé trrong nd, mat trat tw tinh thé va ho hoéa. Giai doan nay lam co
chit dé bi enzyme tdn cong hon, nhung dong thoi lam dd nhét ting manh, gy khé khudy tron, kho
bom, kho truyén nhiét va kho loc. Alpha-amylase chiu nhiét gitp ct mach tinh bt ngay trong ving

diéu kién ma ho tinh bot dang hinh thanh hoic da hinh thanh, nhe d6 ho tro bwdc hda 16ng tinh bot L1,

Trong nghién ctru vé thily phan tinh bot bang a-amylase tir Bacillus spp., cic tic gid da xem xét nhiét
dd t6éi wu, nang lwong hoat héa va nang lwong bat hoat, cho thady phan rng enzyme trong hé tinh bot
chiu anh hudng dong thoi boi toc do xic tic va tdc do mat hoat tinh khi nhiét ting 1. Piéu nay quan
trong vé mat ky thuat: ting nhiét c6 thé giup tinh bot dé xir Iy hon va phan &ng nhanh hon, nhwng néu

vuwot qua giéi han 6n dinh clia enzyme, hiéu suit cé thé gidm do bién tinh protein.

Nhitng nghién clru gan diy vé enzyme tir vi sinh vat wa nhiét, sudi dia nhiét, compost hodc ching vi
khuin ban dia cho thdy ngudn enzyme chiu nhiét rat da dang. Cic hwéng khai thdc nhw metagenomics
& sudi dia nhiét, phan 1ap vi khuin sinh amylase chiu nhiét va biéu hién tai t6 hop déu nham tim cac

alpha-amylase c6 d6 bén t6t hon cho diéu kién céng nghiép 51,
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Co ché hoat dong: alpha-amylase cat tinh bot nhw thé nao?

Tinh bot c6 thé hinh dung nhw mang polymer glucose dai. Khi chwa bi cit, mang nay giit nwé'c manh va
tao dd nhét cao. Alpha-amylase gan véi mot doan phu hop trén chudi tinh bat, dinh hwéng lién két
a-1,4 glycosidic vao ving hoat dong, sau d6 xtc tidc phan (rng thily phan bang nwéc dé tich mach thanh

cac doan ngin hon 21,

Co ché “endo” gii thich vi sao alpha-amylase dic biét hitu ich & bwéc héa 1dng. Chi cAn cat mot ty 1é
nhat dinh cac lién két bén trong mach, chiéu dai trung binh ctia polymer gidm nhanh, d nhét giam ro

hon so v&i treong hop chi tich tirng glucose & dau mach. Vi vy, alpha-amylase thwong dwoc dit trudc

cac enzyme dudng héa nhu glucoamylase khi muc tiéu cudi 1a tao nhiéu glucose 61,

Tinh chiu nhiét gn v&i cdu tric protein. Nhiét 1am ting chuyén dong phan tir va c6 thé pha vor cac
twong tac gitr cau tric ba chiéu cua enzyme; khi ciu tric vung hoat dong bi bién dang, enzyme khong
con nhan dién co chit hiéu qua. Cic tdng quan vé amylase chiu nhiét nh4n manh rang nguén vi sinh
vat, ciu tric domain, twvong tac ion va ky thuat protein déu cé thé anh huwdng dén dé bén nhiét va kha

niang ng dung cdng nghiép 1],
Héa long tinh bot khac gi dwong héa tinh bot?

Trong thuc té€, nhiéu quy trinh x ly tinh b6t gom hai y twéng khac nhau: héa 1éng va dwong héa. Héa
long tap trung vao giam do nhét va tao dextrin/oligosaccharide; dworng héa tip trung vao tao duwong
don hodc dworng 1én men cao hon. Alpha-amylase chiu nhiét néi bat & buédc dau, con glucoamylase

hoic cac enzyme khir nhanh c6 thé tham gia & bwéc sau tily muc tiéu san pham 61,

NGi dung . L Amylopullulanase / enzyme khtr
3 Alpha-amylase chiu nhiét Glucoamylase 3
so sanh nhanh

Tac dong |&n lién k&t nhanh hoic

Kiéu tac Cat lién két a-1,4 bén Cat dan tlr dau khoéng khir dé tao o R

. ; ) A ca lién két a-1,4/a-1,6 tuy
doéng chinh trong mach tinh bot glucose

enzyme
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Noi dung L
i Alpha-amylase chiu nhiét
so sanh
. Hiéu qua phu thudc nhiét,
Diém can e "
. pH, mirc hé hda va ngudn
chay L
tinh bot
. Puoc nghién clru rong rai
Coso ung R . .
trong thuy phan tinh b6t
dung

cong nghiép (3]

Glucoamylase

Thuong can diéu kién khac véi buéce

hda ldng

Két hop alpha-
amylase/glucoamylase duwgc dung
trong dong hoc thiy phan tinh bot
(6]

Amylopullulanase / enzyme khtr
nhanh

Khdng thay thé tryc ti€p alpha-

amylase trong moi quy trinh

Amylopullulanase chiu nhiét
duoc xem la nhdm enzyme cé

rng dung cong nghiép riéng (8]

Bang trén khong nén dwec hiéu 1a céng thirc c6 dinh cho moi nha may. Mot quy trinh san xuit

maltodextrin cé thé wu tién ki€ém sodt mrc thiy phan vira phai, trong khi quy trinh glucose syrup hoac

nguyén liéu 1én men lai cin tiép tuc dwong hdéa sdu hon; nghién ctru tong hop maltodextrin tir tinh bot

bap thwong mai cho thdy nong dd enzyme, nhiét do va thoi gian thiy phan cé thé lam thay d6i chi s6

dextrose equivalent ctia san pham 1,

Nhirng yéu té quyét dinh hiéu qua thiy phan tinh bot

Nguén tinh bdt va ciu tric hat

Tinh bot tir ngd, san, gao, lta mi, khoai hodc cdc ngudn ban dia khong gidng nhau vé kich thuéc hat, ty

1é amylose/amylopectin, d6 két tinh va ciu tric bé mat. Nghién ctru vé dac tinh phan tir ctia tinh bot hat

nhé nhin manh rang dic di€m hat &nh hwéng dén tinh chit chirc ning va kha niang twong tac véi qua

trinh xtr ly (41,
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Sw khac biét nay gidi thich vi sao cing mdt alpha-amylase c6 thé cho toc do gidm dd nhét hodc ho so
dextrin khac nhau khi d6i nguyén liéu. Vi du, cic nghién ciru riéng trén tinh bot suweg, gadung hoac

sin cho thdy dong hoc va ho so thiy phan phai dwoc danh gia theo tirng loai tinh bot cu thé, chir khong

thé suy luan hoan toan tir mot co' chat chuan 9,

Trang thai hé héa va kha ning ti€p cin co chat

Alpha-amylase can ti€p cin lién két glycosidic bén trong tinh bdt. Khi hat tinh bét con nguyén va chwa
trwong né, nhiéu viing polymer van bi che chin; khi hd héa, ciu triic m& ra, nwéc thAm vao nhiéu hon

va enzyme dé tin cdng hon. Tuy vay, hd héa qua manh c6 thé 1am hé rat nhét néu enzyme khong dwoc

phan bé tot, gy han ché truyén khai 2],

Mot s6 enzyme dwgc mé ta la c6 kha nang tiéu héa tinh bot s6ng hoac tinh bot chwa ho hda & mirc
nhat dinh, nhwng déc tinh nay phu thuéc manh vao nguén enzyme. Nghién clru vé a-amylase tiéu hda
tinh bot s6ng tir Streptomyces mobaraensis cho thiy nhém enzyme nay la mot hwéng riéng, khong

nén mic dinh moi alpha-amylase chiu nhiét déu xt Iy tinh bot séng hiéu qua nhw nhau 1,

Nhiét dd, thei gian va bat hoat enzyme

Nhiét @6 anh hwéng hai chiéu. O mitc phti hop, nhiét 1am tinh bot d& hd héa va ting téc phan tng; &
mirc qua cao hoic thoi gian gitr nhiét qua dai, enzyme c6 thé mit ciu truc. Nghién ctiru vé Bacillus spp.
da tach bach khia canh hoat héa phan &rng va bit hoat enzyme, nh4n manh rang t6i wu nhiét khong chi

1a tim diém phan &ng nhanh nhat ma con 1a can bang d6 bén trong thi gian van hanh [,
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Vi viy, trong &ng dung thwc té, cum tir “chiu nhiét” nén dwoc hi€u theo ngir cdnh quy trinh: nhiét do
nap liéu, thoi gian lwu, t6c d6 gia nhiét, kha nang khudy, nong doé chat kho va thanh phan ion déu cé thé
lam thay d6i két qua. Cac tong quan vé amylase tir vi sinh vat wa nhiét cling cho thdy d6 bén nhiét la

mdt phé tinh chit, khong phai mot nhan dong nhat cho moi sdn pham enzyme 71,

Phéi ho'p enzyme va muc tiéu san pham cudi

Néu muc tiéu la gidm d6 nhét va tao dextrin, alpha-amylase cé thé 1a enzyme trung tim. Néu muc tiéu
la glucose cao cho siro glucose hodc 1én men, alpha-amylase thwong dong vai tro mé dau, sau dé co
chit dextrin dwoc xtt ly ti€p bang glucoamylase hoic enzyme lién quan. Nghién ctru ddong hoc thiy

phan tinh bot suweg bang hon hop alpha-amylase va glucoamylase cho thiy phdi hop enzyme 1a cach

ti€p can thwong dung khi can chuyén hoéa sau hon (6],

Muc tiéu san phdm ciling quyét dinh mrc thiy phdn mong mudn. Trong tong hop maltodextrin, nguoi
van hanh c6 thé can gi¢i han thuy phin dé dat d6 ngot, dd6 nhét va dic tinh tao mang phu hop; nghién

clru trén tinh bot bap thwong mai cho thay bién thién diéu kién phan &ng dwoc dung dé€ diéu chinh

dextrose equivalent, ttrc mirc 46 thiiy phan twong ddi ciia san pham 1,
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Ung dung cdng nghiép chinh clia Alpha Amylase chju nhiét

Héa léng tinh bt cho dextrin, maltodextrin va nén siro

U'ng dung c6t 16i ctia alpha-amylase chiu nhiét 1a héa 18dng tinh bat. Khi cac mach amylose va
amylopectin bi cit ngin, dd0 nhdt gidm, hé dé bom va dé xt ly hon, dong thi tao nén dextrin cho cac
buéc tiép theo. Diéu nay phu hop véi nhiéu nghién ciru thiy phan tinh bdt bang alpha-amylase trén cac

ngudn tinh bot khac nhau [,

Trong san xuit maltodextrin, alpha-amylase giip tao hon hop carbohydrate ¢ mirc thily phan dwoc
kiém soat. Mirc thily phan dnh hwdng dén d6 ngot, dd hoa tan, d6 nhét va khd nang rng dung trong
thwc phdm hodc cong thirc ky thuit; cac nghién clru vé bién thién néng d6 enzyme, nhiét do va thoi

gian cho thdy day 1a hé nhay véi diéu kién quy trinh 1,

D4i voi glucose syrup, alpha-amylase thuwdng 12 bwéc tién xir ly d€ tao dextrin ngin hon tru¢c khi
dudng hda sau. Nghién ciru vé san xuat glucose syrup tir tinh bt sin thai bang alpha-amylase cho thay
hwéng “xanh” trong tin dung ngudn tinh bot phu phdm, nhwng cling nhdn manh rang mudén dat ho so

dwong cu thé can kiém soat toan bo chudi phan @ng chir khong chi thém enzyme vao nguyén liéu 121,
Nguyén liéu Ién men va nhién liéu sinh hoc

Trong cac quy trinh 1én men tir tinh bot, vi sinh vat 1én men thwong stt dung dwong don hodc duong
ngan hiéu qua hon so véi polymer tinh bot 1on. Alpha-amylase chiu nhiét gitip chuyén tinh b6t thanh
dextrin dé duwdng héa hon, qua dé hd tro chuln bi co chat cho san xuit ethanol, d6 udng Ién men hoic

cac san pham sinh hoc khac B,

Cac tong quan vé amylase chiu nhiét tir vi sinh vat wa nhiét ghi nhin &ng dung trong nhién liéu sinh
hoc vi quy trinh xt ly tinh bot thwong cin gia nhiét, ho hda va kiém soat dé6 nhét. Enzyme c6 d6 bén
nhiét tot c6 thé 1am gidm nhu ciu lam ngudi sau gitra cac budc, du thiét ké quy trinh cu thé van phu

thudc thiét bi va muc tiéu san pham [,
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Ché bién thwc pham, ngii céc va san pham nuwéng

Trong thwe phdm giau tinh bot, alpha-amylase c6 thé thay d6i d6 nhét, cau tric bot, kha nang 1én men
va st hinh thanh dwong ngin. O ngii cdc, hoat tinh alpha-amylase anh huéng dén tinh chat tinh bot

trong phat trién hat va ndy mam; nghién clru vé over-expression ciia wheat late maturity alpha-amylase

type 1 cho thdy enzyme nay c6 thé tic dong dén dic tinh tinh bot trong hat 131,

Trong san phdm nwéng, amylase c6 thé tao dwdrng 1én men cho nim men va dnh hwéng dén ciu tric
rudt banh, mau vé hoac d6 mém theo thoi gian. Tuy vy, hiéu qua phu thudc vao cong thirc bot, hoat
tinh amylase ndi sinh cta bot, thoi gian G va diéu kién nwdng; dung qua mirc hodc khong phu hop cé
thé lam thay ddi ciu tric san pham ngoai mong mudn 31,

Ché bién san va phu pham giau tinh bot

San 1a ngudn tinh bt quan trong tai nhiéu khu vuc, dong thoi tao ra phu phidm hoic tinh bot khong dat
chudn c6 thé duwgc chuyén héa thanh san phdm gia tri hon. Nghién cru vé sdn xuit glucose syrup tir
tinh bot sdn thai bang alpha-amylase cho thiy enzyme c6 thé tham gia hwéng tAn dung phu phim, gidm

ling phi va tao nguyén liéu carbohydrate c6 ich 2],

Mot nghién ctru khac vé amylase tir Bacillus subtilis sdn xuit bang phu phdm ndéng nghiép va trng
dung trong thily phan tinh bot san ciing cho thdy mdi lién hé giitra enzyme vi sinh vat, nguyén liéu ré va

chuyén héa tinh bot trong bdi canh cong nghiép sinh hoc 4,
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Dét may: rii hé tinh bét va xtr ly nwéc thai
Trong dét may, tinh bt thwdng dwec dung lam chat ho sgi dé ting d6 bén trong qua trinh dét. Sau do,
16p h6 cdn dwoc loai bd & budce rii hé truwede khi nhuém hodc hoan tit. Alpha-amylase thuy phén tinh

bot thanh manh nho, gitip rira troéi khéi vai dé hon so véi xir Iy co hoc don thuin 151,

Nghién ctru t6i wu alpha-amylase tir Bacillus amyloliquefaciens trén nén phé phim banh mi di lién
hé enzyme nay v&i xt Iy nwée thai cong nghiép va ri hé dét, cho thiy alpha-amylase khong chi c6 vai

tro trong thwec phdm ma con trong cac quy trinh ki thuat cin loai bé hoc chuyén héa tinh bot 151,

Tinh b6t xdp, vat liéu va irng dung ki thuat

Alpha-amylase ciing dugc dung dé tao bién ddi ciu tric trén hat tinh bdt, chidng han tao tinh bot x6p ¢6
dién tich bé mat I&n hon. Nghién cru vé a-amylase chiu nhiét tai t6 hop tir Geobacillus sp. DS3 cho
rng dung san xut tinh bot x8p cho thiy enzyme chiu nhiét c6 thé tham gia cadc hwdng vat liéu

carbohydrate, khong chi san xuat duwong 161,

Trong cac hé polysaccharide hodc gum c6 1an c4u truc tinh bat, thily phan bang alpha-amylase c6 thé
lam thay d6i tinh chitly héa nhw dd nhét, khd nang hydrat héa hodc hanh vi dong chdy. Nghién ctru
trén gum Cissus populnea sau xtt ly alpha-amylase minh hoa rang tic dong cia enzyme can dwoc

danh gia theo nén vat liéu cu thé 171,
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Bang chirng khoa hoc: diéu gi d3 chac chan, diéu gi can than trong?

Diém chac chan nhait 1a alpha-amylase xtc tac thily phan lién két a-1,4 trong tinh bot va c6 vai trd cong
nghiép réng. Cac tbng quan gin diy vé alpha-amylase chiu nhiét va amylase tir vi sinh vat wa nhiét déu
mo td nhdm enzyme nay 1a cdng cu quan trong trong thwc phim, tinh bot, dét, gidy, nhién liéu sinh hoc

va nhiéu quy trinh sinh hoc céng nghiép 1.

Diém chac chan thi hai 13 tinh chiu nhiét c6 co s& ky thuat rd rang. Ngudn enzyme tir vi sinh vat wa
nhiét, sudi dia nhiét, compost hodc cac hé sinh thai khic nghiét dwoc nghién ctru vi protein clia ching

c6 kha ning duy tri ciu triic trong diéu kién ma enzyme thong thwong dé suy giam hoat tinh 181,

Tuy nhién, cin thin trong khi chuyén két qua nghién cru sang tirng &rng dung. Mot alpha-amylase tir
nguén nay cé thé tao ho so san phdm khac enzyme tir nguon khac; thim chi mot s6 enzyme c6 dac tinh
bat thwong, nhw a-amylase tir Streptococcus thermophilus dwgc mé ta c6 kha nang thiy phan lién
két B-glycosidic trong chuyén hda ginsenoside hiém, cho thdy ho enzyme nay c6 tinh da dang dang ké

[19]

Ciling cin phan biét gitra nghién cru (rc ché alpha-amylase trong dinh duwdng va &rng dung alpha-
amylase trong cong nghiép. Mot s6 nghién ciru thwc phdm khao sat polyphenol hodc hop chit thwe vat
c6 kha nang rc ché alpha-amylase nham lam chim tiéu hda tinh bat; diéu nay hitu ich cho dinh dudng,
nhwng trong quy trinh cong nghiép lai ¢ thé la yéu t6 lam gidm hiéu qua thiy phin néu nguyén liéu

chira chit &c ché [29],
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Dién gidi dang vé “chiu nhiét” trong van hanh

“Chiu nhiét” khong ddng nghia v&i “hoat dong tdi wu & moi nhiét dd cao”. Mdi enzyme cé vung nhiét do
ma tdc dd phdn rng va dd bén ciu tric cAn bang t6t nhit; ngoai viing nay, enzyme c6 thé hoat dong
chdm hodc bat hoat nhanh. Nghién ctru vé ddng hoc nhiét cia a-amylase Bacillus spp. cho thdy can nhin

dong thoi nhiét do t6i wu, nang lwong hoat hda va niang lwong bat hoat dé hiéu hiéu qua thuc t& [,

Trong hé san xuat, enzyme con chiu anh hwéng béi nong dé chit kho, khudy tron, dd nhét ban dau, ion
hoa tan, pH, thoi gian gift va mitc cdt co hoc. Cac cong nghé hé tro nhw siéu Am tirng duoc nghién ciru
dé xem c6 cai thién hoat tinh alpha-amylase hay khong, nhwng nhirng can thiép nay phai dwoc xem nhw

bién quy trinh riéng, khong phai mic dinh lam ting hiéu qua trong moi hé tinh bot [211,

Vi vay, gi tri clia alpha-amylase chiu nhiét nam & kha ning mé& rong “cira s6 vin hanh” cho cdng doan
ho héa/héa 16ng. Enzyme gitip ngwoi dung xt ly tinh bt & diéu kién nhiét phu hop hon véi tinh chit
vat liéu, nhung két qua cudi van phu thudc vao thiét k€ quy trinh va muc tiéu san phdm nhw dextrin,

maltodextrin, glucose syrup hay nguyén liéu 1én men 71,
Khi nao Alpha Amylase chiu nhiét la lwa chon phu hop?

Alpha-amylase chiu nhiét phtt hgp khi quy trinh c6 mot hodc nhiéu dic diém: nguyén liéu giau tinh bot,
cin gidm d6 nhét sau ho hoa, can tao dextrin dé xtr ly ti€p, hodc cidn enzyme c6 thé 1am viéc trong giai

doan c6 gia nhiét. Pay la Iy do nhém enzyme nay xuit hién thwong xuyén trong cac nghién ciru vé tinh

bot sin, tinh bot bip, tinh bot ¢t va cac ngudn phu pham giau carbohydrate 121,

Enzyme nay dac biét hiru ich khi muc tiéu ban diu la héa 16ng thay vi tao glucose hoan toan. Néu muc
tiéu cudi la glucose cao hodc dwdng 1én men, alpha-amylase thwdng 1a buéc dau trong chudi nhiéu

enzyme; nghién ctru ddng hoc phdi hop alpha-amylase va glucoamylase cho thay cach ti€p cin nhiéu

buéc cé thé can thiét khi mudn chuyén héa tinh bot sau hon [©,

Nguoc lai, néu nguyén liéu chiva nhiéu chit &rc ché enzyme, it tinh bdt, hodc muc tiéu 1a bién doi lién két
khong phai a-1,4 cta tinh bdt, alpha-amylase mét minh cé thé khéng du. Cac nghién ctru vé kha ning
rc ché alpha-amylase ctia hop chit thuwc vat va tic dong cta niu chin 1én thiy phin tinh b6t cho thiy

nén nguyén liéu thwe phdm cé thé lam thay ddi dang ké phan &ng enzyme 291,
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Vai tro cia Enzymes.bio trong cung (rng sdn pham

Enzymes.bio cung cap Starch Hydrolysis Enzyme Alpha Amylase Thermostable Enzyme nhw mét

san phdm enzyme thwong mai cho khach hang can st dung alpha-amylase chiu nhiét trong x ly tinh
bot. Enzymes.bio 1a nha cung cip, khong phai nha san xuat enzyme va khéng phai phong thi nghiém
phat trién enzyme; vi vy, ndi dung ky thuat ndy nham gitip ngwoi dung hiéu co ché, tng dung va gi¢i

han dién gidi cia nhém enzyme.

San phdm dwoc ban truc ti€p online theo don vi 1 kg. Khi dat hang, CoA va SDS dwoc cung cdp kém
theo dé ho tro hd so chit lwong va an toan ndi bo. Cac tai liéu nay gidp ngwdi dung Iwu trit thong tin 16

hang va hwéng dan an toan phu hop véi quy trinh quan 1y ctia doanh nghiép.
Két ludn

Alpha Amylase chiu nhiét thuy phan tinh bét la enzyme quan trong cho buwédc hda long tinh bot
trong quy trinh c6 gia nhiét. Bang cach cat lién két a-1,4 bén trong amylose va amylopectin, enzyme lam

gidm chiéu dai mach, gidm do nhét va tao dextrin hodc malto-oligosaccharide lam nén cho cac buéc

dwong héa, 1én men hoic bién ddi vat liéu tiép theo 31,

Gia tri ky thuat cia enzyme nam & suw két hop gitra co ché endo-amylase va dd bén nhiét twong doi. Tuy
nhién, hiéu qua thwc té luén phu thudc vao ngudn tinh bot, mirc ho hda, nhiét do, thoi gian, pH, khuay
tron, thanh phan nén va muc tiéu san phim cudi. Vi viy, alpha-amylase chiu nhiét nén dwoc xem la cong

cu c6t16i cho héa 16ng tinh bot, khong phai giai phap don 1é cho moi chuyén héa carbohydrate 71,
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Trong cac (rng dung nhu maltodextrin, glucose syrup, nguyén liéu 1én men, ché bién sin, dét may va
tinh bot x6p, bang chirng nghién ctru cho thdy alpha-amylase chiu nhiét c6 vai trd ré rang va ngay cang
dwoc mé rong. Khi dwoc tich hgp ding vao quy trinh, enzyme nay gitip chuyén tinh bot tir vat liéu

nhét, khé xir Iy thanh nén carbohydrate dé ki€ém soat hon cho san xudt cong nghiép 1€,

P3at mua Starch Hydrolysis Enzyme Alpha Amylase Thermostable Enzyme trwc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. Dit mua truc ti€p trén clra hang
clia ching tdi — thanh todn truc tuyén va chiing toi sé xt 1y don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Starch Hydrolysis Enzyme Alpha Amylase Thermostable Enzyme -

Tai liéu tham khao

Duwoc danh s6 theo thir tw trich dAn dau tién. Cac nguén truy cp mé, déu dwoc xac minh c6 thé truy cap tai thoi diém xuat ban; s§

trich dan trong bai lién két dén day.

1. Mitek, J., & Lamkiewicz, J. (2022). The starch hydrolysis by a-amylase Bacillus spp.: an estimation of the optimum

temperatures, the activation and deactivation energies. Journal of Thermal Analysis and Calorimetry, 147, 14459 -
14466.

2. MartBees, t0., & ABepbsaHoBa, E. B. (2022). ON THE MECHANISM OF PEA STARCH HYDROLYSIS BY ALPHA-AMYLASE
DURING GERMINATION AND IN TECHNOLOGICAL PROCESSES. HOx#cHo-Cubupckuli Hay4yHbIl 8eCMHUK.

3. Jaiswal, N., & Jaiswal, P. (2024). Thermostable a-Amylases and Laccases: Paving the Way for Sustainable Industrial

Applications. Processes.

4. Chen, C., Huang, Y., & Zhu, F. (2024). Molecular Basis of the Granular Characteristics of Small-Granule Starch: A

Comparative Study.. Journal of Agricultural and Food Chemistry.

5. Chauhan, G., Kumar, V., Arya, M., Kumari, A., Srivastava, A., Khanna, P., & Sharma, M. (2023). Mining_ of Thermostable

Alpha-amylase Gene from Geothermal Springs using a Metagenomics Approach. Journal of Pure and Applied

Microbiology.

6. Hargono, H., Jos, B., Budiyono, B., Sumardiono, S., Priyanto, S., Haryani, K., & Zakaria, M. (2020). Hydrolysis kinetic of

suweg (Amorphophalluscampanulatus B) starch using a mixture of alpha amylase and glucoamylase.

7. Vala, V., Suhagia, T. A,, Raina, V., Gurjar, A., Srivastava, S. K., Jain, P., & Alle, M. (2025). Thermostable amylases from

thermophilic microbes: advances in production, engineering, and industrial applications. Nanotechnology, 37.

8. Soma, M. (2024). Thermostable Amylopullulanases: Sources and Applications. Industrial Biotechnology, 20, 268 - 278.

9. Fathoni, R., & Zahratunnisa, Z. (2024). Synthesis of Maltodextrin from Comercial Corn Starch with Variation of Alpha

Amylase Concentration, Temperature and Hydrolisis Period for Determining Dextrose Equivalen Value. Jurnal

enzymes.bio - Enzymes.bio Research Team Page 13 of 15


https://enzymes.bio/?p=16251
https://www.semanticscholar.org/paper/21e53e368e77d27d27b56e5bb6a8a4f4de84d8f5
https://www.semanticscholar.org/paper/21e53e368e77d27d27b56e5bb6a8a4f4de84d8f5
https://www.semanticscholar.org/paper/b57eaed8ef47a56658f2b92f1650a0b9fc08cd42
https://www.semanticscholar.org/paper/b57eaed8ef47a56658f2b92f1650a0b9fc08cd42
https://www.semanticscholar.org/paper/26a58f0146f7bb3fa39146898278d5fff539aecb
https://www.semanticscholar.org/paper/26a58f0146f7bb3fa39146898278d5fff539aecb
https://www.semanticscholar.org/paper/92a821c3d604346f41385a11790e1bf34cfe5908
https://www.semanticscholar.org/paper/92a821c3d604346f41385a11790e1bf34cfe5908
https://www.semanticscholar.org/paper/d68f27dc90c35912e96f46c452eac170d0e121d5
https://www.semanticscholar.org/paper/d68f27dc90c35912e96f46c452eac170d0e121d5
https://www.semanticscholar.org/paper/2ff45a36aba6b44b9526c85568bd733b5fedd60f
https://www.semanticscholar.org/paper/2ff45a36aba6b44b9526c85568bd733b5fedd60f
https://www.semanticscholar.org/paper/f3eef41c950e00c0307c15b31b3921a79ffce78a
https://www.semanticscholar.org/paper/f3eef41c950e00c0307c15b31b3921a79ffce78a
https://www.semanticscholar.org/paper/1e11e5080799c12e103627a5d4d6d5bfd0c274ac
https://www.semanticscholar.org/paper/fc49347902bf07ca6391bc925e634062b62c57f4
https://www.semanticscholar.org/paper/fc49347902bf07ca6391bc925e634062b62c57f4

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Chemurgy.

Agustina, U., Hasan, A., & Purnamasari, |. (2024). Hydrolysis profile of gadung (dioscorea hispida dennst)_starch to

glucose using alpha amylase enzyme. Jurnal Teknik Kimia.

Barman, D., & Dkhar, M. S. (2023). Purification and characterization of moderately thermostable raw-starch digesting

a-amylase from endophytic Streptomyces mobaraensis DB13 associated with Costus speciosus.. Journal of General

and Applied Microbiology.

Aderibigbe, F. A., Babatunde, E. O., Ochapa, S. O., & Saka, H. (2024). Green Synthesis for the Production of Glucose
Syrup from Waste Cassava Starch Using Alpha-Amylase. FUOYE Journal of Engineering and Technology.

Zhang, Q., Pritchard, J. R., Mieog, J. C., Byrne, K., Colgrave, M., Wang, J., & Ral, J. (2022). Over-Expression of a Wheat

Late Maturity Alpha-Amylase Type 1 Impact on Starch Properties During Grain Development and Germination.

Frontiers in Plant Science, 13.

S, R. (2025). Production of Bacillus subtilis Amylases via Agroresidues and Their Application in Cassava Starch

Hydrolysis. Uttar Pradesh Journal of Zoology.

Abd-Elhalim, B. T., Gamal, R., EI-Sayed, S., & Abu-Hussien, S. H. (2023). Optimizing alpha-amylase from Bacillus

amyloliguefaciens on bread waste for effective industrial wastewater treatment and textile desizing through response

surface methodology. Scientific Reports, 13.

Kurniawan, D. C., Rohman, M. S., & Witasari, L. (2024). Heterologous expression, characterization, and application of

recombinant thermostable a-amylase from Geobacillus sp. DS3 for porous starch production. Biochemistry and

Biophysics Reports, 39.

lji, E., Kadiri, J., & Nep, E. (2025). Effect of alpha-amylase hydrolysis on the physicochemical properties of Cissus

populnea gum. Nigerian Journal of Pharmaceutical Research.

Bandara, Y. (2024). Isolation and identification of thermostable amylase enzyme producing bacteria from compost

production plant in Kurunegala. The 24th International Postgraduate Research Conference.

Liu, J., Liu, X., Song, Z., Cao, W,, Li, Y., Xia, M., & Wang, D. (2025). A novel a-amylase from Streptococcus thermophilus

17140 with B-glycosidic bond hydrolysis capability for the transformation of rare ginsenosides.. International Journal

of Biological Macromolecules, 141621 .

Saidu, S., Eleazu, C., Ebuka, D. E., Ikechukwu, A., Blessing, M., Chibuike, N., & Chukwuma, C. (2017). Starch Hydrolysis,

Polyphenol Contents, and In Vitro Alpha Amylase Inhibitory Properties of Some Nigerian Foods As Affected by

Cooking. Frontiers in Nutrition, 4.

Oliveira, H. M., Correia, V. S., Segundo, M., Fonseca, A., & Cabrita, A. R. (2017). Does ultrasound improve the activity of

alpha amylase? A comparative study towards a tailor-made enzymatic hydrolysis of starch. Lwt - Food Science and
Technology, 84, 674-685.

enzymes.bio - Enzymes.bio Research Team Page 14 of 15


https://www.semanticscholar.org/paper/2a9ff6c1c21f135c178a1f0613db9fd0670087ca
https://www.semanticscholar.org/paper/2a9ff6c1c21f135c178a1f0613db9fd0670087ca
https://www.semanticscholar.org/paper/7f2a218a1e1ccea9ca3997e3b8c6d15aedbccccc
https://www.semanticscholar.org/paper/7f2a218a1e1ccea9ca3997e3b8c6d15aedbccccc
https://www.semanticscholar.org/paper/04bff24f98e362d0bb7170a30347bdb5627da994
https://www.semanticscholar.org/paper/04bff24f98e362d0bb7170a30347bdb5627da994
https://www.semanticscholar.org/paper/1084dc898697f90e62ee03e7bb5074c2d9f06150
https://www.semanticscholar.org/paper/1084dc898697f90e62ee03e7bb5074c2d9f06150
https://www.semanticscholar.org/paper/2f783bbd288f3662000d4de418fc9b36a8f0dd9a
https://www.semanticscholar.org/paper/2f783bbd288f3662000d4de418fc9b36a8f0dd9a
https://www.semanticscholar.org/paper/781fe4e616c1e73c19545495021bc4a014e82deb
https://www.semanticscholar.org/paper/781fe4e616c1e73c19545495021bc4a014e82deb
https://www.semanticscholar.org/paper/781fe4e616c1e73c19545495021bc4a014e82deb
https://www.semanticscholar.org/paper/beaf4678a30fea5bbb5df8747c3f477095b2ce73
https://www.semanticscholar.org/paper/beaf4678a30fea5bbb5df8747c3f477095b2ce73
https://www.semanticscholar.org/paper/47cf453c1860fb7cbd18b18b93a5711d4a11efc4
https://www.semanticscholar.org/paper/47cf453c1860fb7cbd18b18b93a5711d4a11efc4
https://www.semanticscholar.org/paper/229915f4431a476627753eb073dfb99902c5f869
https://www.semanticscholar.org/paper/229915f4431a476627753eb073dfb99902c5f869
https://www.semanticscholar.org/paper/c2963bd368cbebb217cbf19e54a4b202828a1b09
https://www.semanticscholar.org/paper/c2963bd368cbebb217cbf19e54a4b202828a1b09
https://www.semanticscholar.org/paper/8619f691fbbe3b1578e341a2957405aeb2a1f772
https://www.semanticscholar.org/paper/8619f691fbbe3b1578e341a2957405aeb2a1f772
https://www.semanticscholar.org/paper/8619f691fbbe3b1578e341a2957405aeb2a1f772
https://www.semanticscholar.org/paper/d59e4bd29ae6ebf5becace67134744e2a4e12fbe
https://www.semanticscholar.org/paper/d59e4bd29ae6ebf5becace67134744e2a4e12fbe

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 -

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

© 2026 Enzymes.bio - Cung (rng enzyme cdng nghiép & ché bién thuc pham - Khdng dung cho ngudi tiéu thu hodc ban 1&.

enzymes.bio - Enzymes.bio Research Team Page 15 of 15


mailto:wholesale@enzymes.bio
tel:+15074286057
https://enzymes.bio/contact/
https://enzymes.bio/b2b-enzyme-clients/
https://enzymes.bio/university-research-partners/
https://enzymes.bio/global-clients/

