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Thermostable Alpha Amylase cho Ién men tinh bot hiéu
suat cao

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

Thermostable Alpha Amylase For High Yield Fermentation la enzyme alpha-amylase chiu
nhiét dung dé héa 16ng tinh bt, gidm dd nhét hoé tinh bot va tao dextrin/oligosaccharide lam
co chit thuan loi cho dwong hda va 1én men. Enzyme nay khong tw “tao nang suit cao”, nhwng
gitp loai b mot nut thit quan trong trong quy trinh ding nguyén liéu giau tinh bot: tinh bot

polymer lén, dic, khé khudy tron va khé dwoc vi sinh vat st dung truec tiép [,

Trong &ng dung B2B, san phdm phu hop cho cac quy trinh 1én men ethanol, @ u6ng Ién men, x ly
ngi cdc, nguyén liéu dwong héda va tién xi Iy phu phdm gidu tinh bdt. Enzymes.bio 1a nha cung cip,
khong phai nha san xuit hay phong thi nghiém; sdn phim dwoc ban truc ti€p online theo don vi 1 kg,
kem CoA va SDS khi dat hang.

Thermostable Alpha Amylase la gi?

Thermostable Alpha Amylase la nhém alpha-amylase cé kha nang duy tri chirc ndng xuc tac trong diéu
kién nhiét cao hon nhiéu enzyme thong thwong. Vé co ché, alpha-amylase thiy phan cac lién két a-1,4-
glycosidic bén trong mach amylose va amylopectin cta tinh bdt, tao ra dextrin, maltodextrin va cac

oligosaccharide ngin hon; day 1a phdn (rng nén tang trong buéc hda 16ng tinh bot clia nhiéu quy trinh

cong nghiép [,

Dbiém “thermostable” c6 y nghia thwc té vi tinh bot thwong can gia nhiét dé treong nd, ho héa va mé
cdu trac hat trweéec khi enzyme ti€p can hiéu qua. Cac tong quan vé alpha-amylase chiu nhiét nhdn manh
rang do 6n dinh nhiét gitip enzyme pht hop hon véi moi trudrng cong nghiép cé nhiét, shear, nong do

chat kho cao va yéu cau van hanh lién tuc hodc ban lién tuc 121,

Trong quy trinh lén men, alpha-amylase chiu nhiét thwong khong phai la enzyme cudi cing tao glucose

hoan toan. Vai tro chinh ctia né 1a “cat ngan” tinh bot, gidm ddé nhét va chuln bi co chat cho

glucoamylase, pullulanase hoic hé vi sinh vat cé6 kha ning chuyén héa dextrin & bwéc sau Bl
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Vi sao enzyme chiju nhiét quan trong trong Ién men hiéu suit cao?

Trong nhiéu diy chuyén dung ngd, san, gao, lia mi hodc phu phadm giau tinh bot, nguyén liéu sau phdi
tron v&i nwdce ¢ thé tré nén rat dic khi gia nhiét. D6 nhét cao 1am giam hiéu qua khudy, truyén nhiét,
bom chuyén va tiép xtc gitra enzyme v&i co chat; alpha-amylase gitip pha v polymer tinh bot thanh

chudi ngin hon, tir d6 lam hé 16ng hon va dé xir Iy hon [,

Néu buéc hoa long khéng dd, budrc dwong héa cé thé bi gidi han vi glucoamylase hodc vi sinh vat phai
Xt ly cac phan tir tinh b6t 1én, kho ti€p can. Ngwoec lai, khi alpha-amylase tao ra nhiéu dextrin hoa tan
hon, cic enzyme duwdrng héa cé nhiéu diu co chit hon dé€ gidi phong dworng 1én men, gidp quy trinh c6

nén tang t6t hon dé dat hiéu suat chuyén héa cao 1.
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Nhiéu nghién ctru vé alpha-amylase tir Bacillus, Geobacillus va vi sinh vit wa nhiét tip trung vao tinh
on dinh & diéu kién cong nghiép, b&i cac quy trinh tinh bot thwong két hop nhiét, thoi gian lwu, bién
dong pH va thanh phan nguyén liéu phic tap. Pay la ly do alpha-amylase chiu nhiét dwoc xem la nhém

enzyme chién lwoc trong san xuat nhién liéu sinh hoc, thuc pham, do udng, gidy, dét va chat tdy riva 1.
Co ché thiy phan tinh bot: tir hé dac dén co’ chat I1én men
Tinh b6t gdbm hai thanh phan chinh: amylose, c6 ciu triuc mach twong déi thang, va amylopectin, co

cau tric phan nhanh. Alpha-amylase tdc dong ki€u endo, nghia 1a cit lién két a-1,4 & nhiéu vi tri bén

trong mach thay vi cit din tirng don vi glucose tir ddu mut; vi vy sdn phdm chinh 1a hdn hop dextrin

va oligosaccharide, khong phai glucose tinh khiét ],
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Khi cdc mach dai bi cat ngan, kich thwéc phan tir trung binh gidm va twong tac gitta cac chudi tinh bot
yéu di. Hé qua cong nghé dé quan sat1a dd nhét ho tinh bot gidm, quéa trinh khudy trén 6n dinh hon,

nguy co tao vung ddc cuc by gidm va enzyme & budc sau tiép xic co chat dong déu hon 31,

Tinh chiu nhiét giip enzyme hoat dong gan hon véi giai doan tinh bot dang trrong né hodc da hoé hoa,
khi cdu tric hat mé ra va cac lién két trong polymer tré nén dé ti€p can. Cac nghién ciru vé alpha-
amylase chiu nhiét ttr ngu6n vi sinh vt va moi trweorng nhiét nhw suéi dia nhiét cho thiy hwéng khai

thac enzyme 6n dinh nhiét vin 1a chti d& quan trong cho tng dung cong nghiép [°1.

by

“High Yield Fermentation” nén dwoc hiéu nhw thé nao?

Trong md ta ky thuat, “high yield fermentation” nén duoc hiéu 1a hé tro diéu kién dé quy trinh 1én
men dat hiéu suit chuyén héa tét hon, chir khong phai cam két rang chi cAn bé sung alpha-amylase
la nang suat sé tw dong ting trong moi hé théng. Hiéu suit cudi cing con phu thudc vao nguyén liéu,
mic ho héa, enzyme dwdrng hda, chung vi sinh vat, dinh dwdng, chit &rc ché, thiét ké mé va kiém soat

van hanh [°],

Véinguyén liéu tinh bot, alpha-amylase chiu nhiét tic ddng & phan diu cia chudi chuyén héa: bién tinh
bot kho sir dung thanh dextrin dé xt Iy hon. Néu budc sau c6 glucoamylase hoic vi sinh vat phu hop,
dextrin c6 thé tiép tuc dwoc chuyén thanh dwong 1én men roi thanh ethanol, acid hiru co, hgp chat

hwong hoic cac san pham lén men khéc tiy quy trinh 2],

Figure 2. AZIEIStE ZI TR MES O B2 422 ZHOIH OjAIS] &2
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Vi vy, cach dién gidi chinh xac nh4t 1a: Thermostable Alpha Amylase For High Yield Fermentation gitip
giam rao can vat ly va sinh héa cua tinh bot, tao diéu kién thuin lgi cho dwong héa va 1én men. Pay
12 mot mat xich quan trong trong hé enzyme-vi sinh, khdng phai yéu t8 duy nhit quyét dinh ning suit
[2]

So sanh vai tro clia cac enzyme trong quy trinh tinh bot Ién men

Thanh phan enzyme

Thermostable alpha-

amylase

Glucoamylase

Pullulanase/debranching

enzyme

Hé enzyme/vi sinh vat Ién

men

Co chat chinh

Tinh b6t ho hoa,

amylose, amylopectin

Dextrin,
oligosaccharide, tinh
bot da xtr ly

C4u tric phan nhanh
cla amylopectin,
dextrin gi¢i han

Pudng don, dudng
do6i hoac dextrin tuy
ching

Lién két/diém
tac dong
chinh

Cat ndi mach
lién két a-1,4

Cat tir dau
mut khéng
khtr, giai
phéng duwong
don

Cat lién két
nhanh a-1,6

Chuyén héa
noi bao va

ngoai bao

San pham trung gian
hodc cudi

Dextrin, maltodextrin,

oligosaccharide

Chu yéu tao glucose

Dextrin it nhanh hon,
co chat dé duong hoa
hon

Ethanol, acid hitu co,
CO,, hop chat huwong
ho3c san pham muc

tiéu

Vai tro trong lén
men tinh bot

Hdéa ldng tinh
bét, gidm d6
nhét, chuan bj
co chét cho
dudng hoa

Tang duwong lén
men cho ndm
men hodc vi sinh

vat

HO tro duwong
héa sau, gidam

dextrin con so6t

Tao san pham
I&n men cudi

cung

Bang trén cho thdy alpha-amylase chiu nhiét cht yéu nam & budéc liquefaction chir khong thay thé
toan bo hé saccharification. Cac tbng quan vé amylase c6ng nghiép déu mo ta alpha-amylase la enzyme
quan trong trong xt Iy tinh bot, nhwng viéc tao dwdrng 1én men toi da thwdrng cin phoi hop védi enzyme

hoic vi sinh vat khac [,
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Ung dung trong 1én men ethanol va nhién liéu sinh hoc

Trong san xuat ethanol tir nguyén liéu tinh bét, tinh bot cAn dwoc chuyén thanh dang dwong ma nim
men c6 thé sir dung. Alpha-amylase chiu nhiét dwoc dung & giai doan dau dé héa 16ng mash tinh bét,
lam gidm d6 nhét va tao dextrin; sau dé hé duwdrng hda chuyén dextrin thanh glucose hodc dwong 1én

men trudc khi hodc dong thoi véi 1én men Bl

U'ng dung nay dic biét cé gia tri khi nguyén liéu c6 ndong dd chat kho cao, vi d6 nhét ting nhanh c6 thé
gi¢i han kha ning khudy, truyén nhiét va bom chuyén. Trong cac hé high-solids fermentation, nhiéu

nghién ctru vé nhién liéu sinh hoc va acid hiru co cho thiy hiéu suit phu thuéc manh vao tién xir ly,

thiy phan enzyme, chién lwoc cap liéu va kha niang kiém soat chat tc ché [71,

Alpha-amylase khong xr ly cellulose hay hemicellulose trong sinh khoi lignocellulose nhw rom ra hoac
ba mia; v&i cdc nguyén liéu do, can hé cellulase/hemicellulase hodc tién xtr Iy khac. Tuy nhién, néu dong
nguyén liéu chira phan tinh bot dang ké, alpha-amylase van c6 thé déng vai trd trong phan doan tinh

bot dé tao duong 1én men bé sung Bl.
Ung dung trong d6 udng Ién men va ngii coc

Trong cac quy trinh d6 udng tir ngii c6c, tinh bot cin dwoc chuyén thanh chat hoa tan cé thé 1én men
hodc gép phén tao ciu tric hwong vi. Alpha-amylase giip pha v& tinh bot, cai thién kha nang loc, gidm

dd sét ctia dich ndu va hd tro hinh thanh phé duong/dextrin phi hop véi chiing 1én men B,
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D6i véi mot s6 hé d6 uéng truyén théng hodc ban cong nghiép, enzyme amylase cé thé dwgc dung
cung nguyén liéu malt, nAm moc hodc hé vi sinh tw nhién dé kiém soat tét hon qué trinh tao dwong.
Nghién ctru vé c6 dinh alpha-amylase trong lén men rwgu truyén thong cho thay huéng ti€p can

enzyme c6 thé dwoc khdo sadt nham cai thién kha ning tai st dung va kiém soat qua trinh, du két qua cu

thé luén phu thudc vao md hinh trng dung .

O’ nh6m san pham ngii cdc 1én men, muc tiéu khong chila tao dwong t6i da ma con kiém soat d6 nhot,
cdu truc miéng, kha nang loc va profile hwong. Do dd, alpha-amylase chiu nhiét thwong dwoc danh gia

nhw céng cu diéu chinh ciu tric tinh bot trong bdi canh tong thé cta cong thirc va chiing 1én men [,
Ung dung trong x{ ly nguyén liéu thwc pham giau tinh bot

Ngoai ethanol va d6 uong, alpha-amylase chiu nhiét con dwoc dung trong xt ly bot ngii c6c, syrup tinh
bot, dextrin, nguyén liéu cho 1én men thyc phdm va cac dong nguyén liéu can gidm do nhét truede khi
phoi tron. Cac tong quan vé &rng dung cong nghiép cta alpha-amylase ghi nhian pham vi st dung rong
trong thwc phdm, dwgc pham, dét, gidy va chit tiy rira, phan anh tinh linh hoat cia phan rng thiy phan

tinh bot [,

M6t hwdng nghién ciru hién dai la dung alpha-amylase chiu nhiét trong cic hé két hop co-nhiét, noi
tinh bot vira chiu shear, vira chiu nhiét, vira chiu thuy phin enzyme. Cac nghién ctru vé enzyme tir

Geobacillus cho thiy alpha-amylase chiu nhiét c6 thé dwoc khai thac trong bién doi ciu tric tinh bot,

bao gom tao tinh bot x6p hoic ting kha ning tiép can co chit trong mdt sé ng dung 17,

Trong san xult thwc phdm Ién men, viéc gidm dé nhét co thé giup cai thién tinh déng nhit cha phdi liéu,
gidm vung chét trong bon va gitp vi sinh vat ti€p cin dinh duwdng 6n dinh hon. Tuy nhién, mirc thiy
phén cin duwoc ki€m soat theo muc tiéu sdn pham, vi dextrin va duworng khac nhau sé anh hwéng dén vi,

do sanh, kha ning 1én men va phan &ng nhiét sau doé B,
Nguon enzyme chiu nhiét: vi sao vi sinh vat dwoc quan tam?

Alpha-amylase c6 thé c6 ngubén goc tir vi khudn, nim, thwc vat hodc dwoc bi€u hién tai t6 hop, nhwng
enzyme vi sinh vat dwoc nghién ctru nhiéu vi vi sinh vat c6 téc do sinh trwdng nhanh, dé t6i wu héa
diéu kién nudi va co thé tiét enzyme ra moi trudrng. Cac bai tdng quan vé san xuit amylase bang vi sinh

vat nhan manh vai tro cta Bacillus va cac vi khuan lién quan trong ngudn enzyme cong nghiép [,
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Cac chung wa nhiét hodc séng trong mdi trworng khic nghiét dwoc quan tAm vi protein ctia ching
thworng c6 dac diém ciu truc gitp bén hon tredc nhiét. Nghién ciru khai thac gene alpha-amylase chiu
nhiét tir sudi dia nhiét bing metagenomics cho thdy moi truwdrng tw nhién cé nhiét dd cao 1a ngudn tiém

ning dé tim enzyme phu hop véi quy trinh cdng nghiép can gia nhiét 51,

Cac nghién clru gan diy vé alpha-amylase tir Bacillus licheniformis ciing tiép tuc cing c6 vai tro cia
nhém Bacillus trong phat trién enzyme chiu nhiét cho rng dung cdng nghiép. Nhirng két qua dang nay
nén duoc hi€u 1a bang chirng khoa hoc cho tiém ning cia nhdm enzyme, khdong phai mo ta truc tiép
dic tinh cia moi san pham thwong mai trén thi trweorng 121,

Cac yéu to anh hudng dén hiéu qua trong quy trinh thwc té

Loai tinh bét va mikc h6 héa 1a yéu t§ dau tién. Tinh bdt tir ngd, sdn, gao, lda mi hoic cac phu phdm
khac cé kich thwdc hat, ty 1€ amylose/amylopectin, lipid, protein va khoang khac nhau; cac khac biét nay

anh huwéng dén tc do trieong né, kha ning enzyme tiép cin va mitc gidm do nhét sau thiy phan [,

Nhiét do va thei gian tiép xic quyét dinh cin bang gitta mé ciu tric tinh bot va duy tri hoat tinh
enzyme. Enzyme chiu nhiét giip mé réng ving van hanh so v&i enzyme kém bén nhiét, nhwng bat ky

enzyme nao ciing c6 gi¢i han 6n dinh va cé thé mat hoat tinh néu diéu kién veot qua kha nang cla

protein 2],
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pH va thanh phén ion ciing 4nh hwéng dén ciu hinh trung tim hoat déng, dd bén protein va twong
tac enzyme-co chit. Nhiéu alpha-amylase vi sinh vat dwoc mo ta c6 vung pH hoat dong khac nhau tuy
nguon, vi vdy hiéu qua trong quy trinh thuwc té phu thudc vao sw phu hop giira enzyme, nguyén liéu va

vi sinh vat 1én men [*3],
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Sw phdi ho’p enzyme la yéu t6 quyét dinh néu muc tiéu la tao dwong lén men t6i da. Alpha-amylase
tao dextrin, nhwng dé chuyén dextrin thanh glucose hodc dwong don nhiéu hon, quy trinh thwong can
enzyme dwong hoa hodc vi sinh vit c6 khd nang st dung dextrin; néu thiéu bwéc nay, phan dextrin con

lai c6 thé khong dwoc chuyén héa hoan toan 3,

Chit e ché va tap chit nguyén liéu ciing cé thé danh hudng dén két qua. Trong cac hé dung phu
pham nong nghiép hodc nguyén liéu da tién xt ly, hop chit phenolic, mudi, acid hitru co, sdn pham
Maillard hodc chit ran khong tan c6 thé tic dong dén enzyme va vi sinh vat, khién hiéu suit thuc té

khac véi md hinh co chit tinh khiét 4],
Lo'i ich cong nghé chinh ciia Thermostable Alpha Amylase

Giam d6 nhét nhanh trong ho tinh bot. Day 1a loi ich truc ti€p nhat: cdc mach tinh bot dai bi cat

thanh dextrin ngan hon, 1am giam sw dan xen polymer va giup hé dé khudy, dé bom, dé trao d6i nhiét

hon 1,
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H6 tro’ ting kha nang tiép can co chat. Khi tinh bot duwoc ho hoa va cit ngén, dién tich tiép xtic hiéu
qua cla co chit véi enzyme dudng hoa ting 1én. Didu nay tao diéu kién cho buwdc saccharification dién

ra hiéu qua hon so véi khi co chat con & dang hat hodc polymer 1én Bl

Phu ho'p hon véi quy trinh c6 gia nhiét. Nhiéu quy trinh tinh b6t cAn nhiét dé ho hdéa, khir mot phan
vi sinh vt nén va cai thién tinh dong nhat ciia mash. Alpha-amylase chiu nhiét c6 thé dwoc tich hop tét

hon vao giai doan nay so v&i enzyme nhay nhiét, giip rit ngan khoang cach gitra xt Iy nhiét va xt ly

enzyme 1,

Giam rui ro vin hanh & nong dé chat kho cao. Khi nguyén liéu dic, dd6 nhét cao c6 thé giy qua tai
khudy, di€ém nong cuc bd, phan bé enzyme khong déu va thiy phan khong hoan chinh. Viéc héa long

bang alpha-amylase gitip hé 6n dinh hon truéc khi chuyén sang dwong héa hoic 1én men 71,

Tang tinh linh hoat nguyén liéu. Véi cdc nén tinh bot khac nhau, enzyme c6 thé hd tro chudn héa

buwéc tién xir Iy bang cach dwa tinh bt vé dang dextrin hoa tan hon. Tuy nhién, mtrc dd hiéu qua van

can duoc danh gia trong béi canh cong thirc va diéu kién quy trinh cu thé 2],
Nhirng gidi han can hi€u ding

Thermostable alpha-amylase khong phaila enzyme “toan nang” cho moi loai carbohydrate. N6 chi yéu
thdy phéan lién két a-1,4 trong tinh bét va cac polysaccharide lién quan, khong thay thé cellulase cho

cellulose, xylanase cho hemicellulose hay protease cho protein I,

enzymes.bio - Enzymes.bio Research Team Page 9 of 13



Enzyme nay ciing khéng tw bdo dam tao ethanol, acid hitru co hodc sdn pham lIén men cudi cung. Sdn

phdm 1én men phu thudc vao chlng vi sinh vat, dwdrng san cé, diéu kién oxy, pH, nhiét do, 4p suit thAm

thau, dinh dwdrng va kha niang chiu trc ché cta hé vi sinh (6],

Ngoai ra, “chiu nhiét” khéng cé nghia la enzyme 6n dinh v6 han & moi diéu kién nhiét. D6 bén cta
protein phu thudc dong thoi vao nhiét do, pH, thoi gian, mudi, chit ran, shear va chit 6n dinh trong hé;

cac nghién cru vé enzyme chiu nhiét luén nhdn manh rang dic tinh cu thé thay d6i theo nguén enzyme

va cau truc protein 21,

Cudi cung, két qua tir mot ching hoic mot enzyme trong bai bdo khoa hoc khéng nén dwoc suy rong
truc ti€p cho moi ché phdm thwong mai. Cac nghién ctru vé alpha-amylase tir Streptomyces, Bacillus,
Geobacillus hodc cadc ngudn khac cho thidy mdi enzyme c6 profile riéng vé co chit, dd bén va rng dung
phut hop 131,

Phu hgp v@i nhirng quy trinh nao?

San phdm nay phu hop nhat véi quy trinh c6 nguyén liéu giau tinh bot va cin buwéc hda 16ng tredc
duwong héa hoic 1én men. Vi du dién hinh gdm mash ngd, sdn, gao, lda mj, bot ngii cdc, phu phdm chira

tinh bdt, nguyén liéu syrup, nén do udéng lén men va cac hé 1én men can gidm do nhét ban dau Bl

Figure 7. 2 IO 22| 0| A= F 2 TE S HololH, 22302 0[~, 7HX[ &
m 4 SUH[E-OMZ |0l A= BHF EHAOM M2 OHE Erste Het des
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Trong quy trinh ethanol tinh bt, enzyme gilip tao nén tdng cho bwéc dwdorng héa va I1én men nidm men.
Trong quy trinh thuc phdm hodc d6 udng, enzyme hd tro ki€ém soat do sét, tao dextrin va cai thién kha
nang xt ly nguyén liéu trwdc khi phoi hop véi malt, nAm mdc, ndm men hodc vi khuén lactic ty muc

tiéu san pham [,

Trong hé phu phdm néng nghiép, alpha-amylase hiru ich khi phan tinh b6t 1a thanh phin dang ké cta
nguyén liéu. Néu nguyén liéu chi yéu la cellulose, hemicellulose hoic lignin, cin nhin nhin alpha-
amylase nhw mét enzyme bé tro cho phin doan tinh bot, khdng phai enzyme chinh cho toan b6 sinh

khai 81,
Thong tin cung rng tir Enzymes.bio

Enzymes.bio cung cAp Thermostable Alpha Amylase For High Yield Fermentation cho khach hang cin
enzyme thwong mai dung trong quy trinh pht hop. Enzymes.bio khong phai nha san xuat, khong cong
b6 dir liéu phong thi nghiém riéng cho enzyme va khong nén dwoc hiéu 1a don vi tao ra ching vi sinh

hodc phat trién cong nghé san xuit enzyme.

San phdm dwoc ban truc ti€p online theo don vi 1 kg. CoA va SDS dwoc cung cdp kem theo khi dit
hang, gitip khach hang cé tai liéu 16 hang va théng tin an toan can thiét cho lwu trit, thao tac va st dung
noi bo.

Vé mit &rng dung, sdn phdm nén dwoc xem la mot thanh phan trong hé quy trinh: tién x Iy tinh bot,
héa long, dwdrng hda, 1én men va hoan thién san pham. Khi dwoc tich hop ding, alpha-amylase chiu
nhiét c¢6 thé giap cai thién kha nang xi Iy nguyén liéu, gidm d6 nhét va tao diéu kién cho hiéu suit

chuyén héa t6t hon trong cac quy trinh 1én men dwa trén tinh bot 41,

P3at mua Thermostable Alpha Amylase For High Yield Fermentation 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 tuyé&n va chiing toi sé xt 1y don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Thermostable Alpha Amylase For High Yield Fermentation -

Tai liéu tham khdo

Duwoc danh s6 theo thir tw trich dAn dau tién. Cac nguén 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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