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Thermostable Alpha-Amylase cho thuy phan tinh bt trong
san xuat ethanol

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

Thermostable Alpha-Amylase la enzyme bén nhiét dung chua yéu & bwé'c hé héa - héa
16ng tinh bét, gitip cat mach amylose va amylopectin thanh dextrin ngin hon dé€ giam
dd nhé't va chuin bi cho dworng héa. Trong san xuit ethanol tir ngd, san, lia mi, khoai tay
hodc cac nguén giau tinh bot khac, enzyme nay khéng tu tao toan b dwong 1én men ma dong
vai tro “mé khéa” nén tinh bot trwdce khi glucoamylase va ndim men tiép tuc chuyén hoa.
Alpha-amylase vi sinh vat, dac biét tx nhom Bacillus, dwgc nghién ctru rong rai vi phu hop

véi cac cong doan xtr ly tinh bot & diéu kién nhiét trong cong nghiép 1.

Enzymes.bio cung cAp Thermostable Alpha-Amylase For Starch Hydrolysis In Ethanol Industry
nhw mot sdn phdm enzyme thwong mai cho &rng dung thdy phén tinh bt trong nganh ethanol.
Enzymes.bio 1a nha cung cip, khong phai nha san xuit enzyme hodc phong thi nghiém phat trién

chung; san phdm dwoc ban truec tiép online theo don vi 1 kg, kém CoA va SDS khi dit hang.

Thermostable Alpha-Amylase la gi trong béi canh ethanol tir tinh bot?

Thermostable Alpha-Amylase la alpha-amylase c6 kha nang duy tri chirc nang trong moi treong gia
nhiét cia qua trinh x ly tinh bot. Vé ban chit xtc tac, alpha-amylase la enzyme thiy phan néi mach: n6
cat cac lién két a-1,4-glycosidic ndm bén trong chudi glucan cda tinh bdt, tir d6 tao ra dextrin,

maltodextrin va c4c oligosaccharide ngan hon; enzyme nay khong duoc xem 1a cong cu chinh dé xt ly

triét dé lién két phan nhanh «-1,6 trong amylopectin 11,

Trong quy trinh ethanol, tinh bot khong thé dwoc nAm men st dung hiéu qua néu van & dang hat hoic
dang ho c6 chudi polymer dai. Khi nguyén liéu gidu tinh bot dwoc phdi tron véi nwde va gia nhiét, hat
tinh bot trrong nd, mat ciu tric ban tinh thé va lam ting manh dé nhét; alpha-amylase bén nhiét dwoc

dung & giai doan nay dé cit mach polymer, bién hé hé dic thanh dich dextrin dé khudy, dé bom va dé

tiép tuc dworng héa hon 2],
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Diém “bén nhiét” quan trong vi bwdc hd hoa - hda 1dng thworng dién ra trong diéu kién nhiét cao hon
nhiéu so v&i diéu kién sinh trudng toi wu clia nim men. Néu enzyme mat hoat tinh qua nhanh trong
giai doan nay, qua trinh gidm dé nhét sé kém 6n dinh; vi vy cac alpha-amylase tir vi sinh vat chiu nhiét
hodc dwoc chon loc theo hwéng 6n dinh nhiét dwoc quan tAm trong cong nghiép tinh bét, thwe phim,

1én men va san xuAt nhién liéu sinh hoc 31,

Vi sao thuy phan tinh bot Ia nut that trong san xuat ethanol?

Trong san xuat ethanol tir tinh bot, bwdc 1én men chi dién ra hiéu qua khi nAm men nhan dwoc dudong
don hoac dwong dé chuyén héa. Tinh bot tw nhién lai 1a polysaccharide cé khéi lwong phan tir 1én, gom
amylose twong ddi thang va amylopectin phan nhanh; néu khong dwoc ho hda, héa long va dwong hda

pht hop, phan carbon trong tinh bot khéng chuyén thanh co chat1én men & tc do mong mudn 1,

Van dé van hanh diu tién 12 dd nhét. Khi dich nghién ngd, sdn, lda mi hodc khoai tiy dwoc gia nhiét, hé
tinh bét trwong n& ¢ thé tré nén rat dac; diéu nay anh hwdong dén khuiy tron, truyén nhiét, bom
chuyén, phan b6 enzyme va kha nang kiém soat qua trinh. Alpha-amylase bén nhiét giai quyét truc tiép
diém nay bang cach cdt ngan chudi tinh bdt ngay trong giai doan ndng, 1am gidm dd nhét trwde khi dich

chuyén sang cac buéc xir Iy tiép theo 1.

Figure 1. Alpha-amylase chiju nhiét tham gia s&ém trong quy trinh chuyén hoéa tinh
b6t thanh ethanol bang cach hda 16ng tinh bot da nau trudc khi dwong héa va lén
men bang ndm men.
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Van dé thi hai la hiéu qua duwong hoa. Glucoamylase thwong hoat dong tot hon trén dextrin va
oligosaccharide da dwoc hda léng so v&i ho tinh bot nguyén ven hodc chudi polymer qua dai. Vi vy,
alpha-amylase khong chilam “lodng” dich ma con tao nén co chat phu hop hon cho giai doan tao

glucose, von la ngudn carbon quan trong cho Saccharomyces cerevisiae trong 1én men ethanol 2],

Van dé thir ba 1a tinh 6n dinh ctia quy trinh. Nguyén liéu tinh bot cong nghiép khac nhau vé kich thwéc
hat, ty 16 amylose/amylopectin, protein, chat xo, khoang va mirc d6 nghién; do d6 cung mot diy chuyén
c6 thé gap bién dong vé do nhét va toc do thiy phan. Cac tong quan vé alpha-amylase vi sinh vt nhan

manh rang viéc lwra chon enzyme phi hop v&i diéu kién cdng nghé 13 yéu t8 quan trong trong cac quy

trinh chuyén héa tinh bot quy mo cong nghiép [,

Co ché xuc tac: alpha-amylase cat gi va tao ra gi?

Tinh b6t 1a hén hop cta hai ciu tric glucan chinh. Amylose chi yéu gdm cac don vi glucose ndi véi
nhau bang lién két a-1,4, tao chudi twong déi thing; amylopectin ciing c6 doan a-1,4 nhwng thém cac
diém phan nhanh a-1,6. Alpha-amylase tdn cong ngiu nhién vao cac lién két a-1,4 bén trong chudi, lam

giam nhanh chiéu dai mach va tao ra dextrin c6 d§ dai khac nhau 1.

Céch cat “ndi mach” nay giai thich vi sao alpha-amylase 1am gidm d6 nh&t rat nhanh nhung khong nhat
thiét tao nhiéu glucose tw do. Khi mot polymer dai bi cat thanh nhiéu doan ngan, dé nhét gidm manh vi
kha ning dan rdi ciia chudi gidm; tuy nhién cac doan sinh ra van cé thé 1a maltodextrin, maltose hodc

oligosaccharide chit khong phai toan bo 1a dudrng don. Day 1a Iy do buéc héa 16ng bang alpha-amylase

thuwdng dwoc tiép ndi bang dwdng héa bang enzyme khac 1,

O amylopectin, cic diém phan nhanh a-1,6 tao ra gi¢i han ciu tric d6i véi alpha-amylase. Enzyme van
c6 thé cat cac doan a-1,4 quanh ving nhanh, nhwng dé chuyén hda siu cac dextrin phan nhanh, quy
trinh c6 thé can glucoamylase va/hodc enzyme khir nhanh tiy muc tiéu san pham. Trong nganh

ethanol, muc tiéu thwong la tdi da héa dwong 1én men chir khong chi tao maltodextrin, nén h6a 16ng chi

13 mot phan ctia chudi enzyme 21,

Mot diém co ché khac la vai tro cla ciu tric protein trong d6 bén nhiét. Nhiéu alpha-amylase cong
nghiép thudc ho enzyme cé ving xtic tic dang thung TIM va cé cidc mién ciu tric hd tro gin co chat
hodc 6n dinh khong gian; sw khac biét vé trinh tw, cdu mudi, twong tac ky nwéc va kha nang gan ion cé
thé anh hwdng dén do bén & nhiét dd cao. Cac nghién ciru trén alpha-amylase vi sinh vat cho thiy cung

13 alpha-amylase nhung dic tinh nhiét, pH va do 6n dinh c6 thé khac nhau ré giita ngudn enzyme 51,
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Figure 2. Alpha-amylase 13 enzyme tac dong noi mach, cat cac lién két a-1,4 bén

trong amylose va amylopectin dé tao thanh cac dextrin va maltooligosaccharide

ngan hon.

Vai tro cta alpha-amylase bén nhiét trong chudi ho hoa — héa léng — dwong héa —
Ién men

Trong day chuyén ethanol tir tinh bdt, alpha-amylase bén nhiét thworng gin véi liquefaction: budc
chuyén ho tinh bdt dic thanh dich dextrin c6 d6 nhét thap hon. Khi hat tinh bot da treong nd va ciu
tric hat bi pha v, cac lién két a-1,4 tré nén dé ti€p can hon; enzyme lic nay cit mach hiéu qua hon so

v&i khi tinh bot con & dang hat chwa dwoc xir Iy nhiét [,

Sau héa long, dich dextrin dwoc dwa sang saccharification, noi glucoamylase hodc hé enzyme dwong
héa ti€p tuc cat tir ddu khong khir d€ tao glucose. Néu hda 16ng khong day du, dich c¢6 thé con qua nhot
hodc chira dextrin dai, lam gidm tiép xdc enzyme va kéo dai thoi gian dworng hda. Do do, chit lwong

buéc alpha-amylase anh hwdng gian tiép dén toc do tao dwong 1én men & cong doan sau 21,

O budc fermentation, nAm men chuyén héa dwong thanh ethanol va CO,. Alpha-amylase khong thay
thé nAm men va cling khéng thay thé toan bé enzyme dwong hda; chirc nang cia n6 1a chuin bi nén
tinh b6t dé toan b hé sinh hda phia sau hoat dong hiéu qua hon. Cach phin vai nay phtu hop véi cach
c6ng nghé enzyme c6ng nghiép mo ta cic quy trinh chuyén hdéa polysaccharide: mot enzyme mé cau

triic va gidm kich thuéc co chat, enzyme khac hoan tit chuyén héa sau hon 4,
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Trong mdt s6 thiét ké, dwong hda va 1én men cé thé dwoc b6 tri gan nhau hon, nhwng alpha-amylase

bén nhiét van c6 vai tro riéng vi diéu kién t8i wu cho hda léng tinh bot thwong khdng trung hoan toan

v@i diéu kién 1én men cia ndm men. Pay la Iy do san xuat ethanol tir tinh bot thwong dwgc xem la mot

chudi cong doan lién két, khong phai mot phan trng enzyme don 18 [,

Bang so sanh vai tro enzyme trong thiy phan tinh bét cho ethanol

Thanh phan enzyme

Thermostable Alpha-

Amylase

Glucoamylase

Enzyme khir nhanh

Protease/hemicellulase
phu tror

Lién két/co chat
chinh

Lién két a-1,4 bén

trong amylose va

vung mach thang cla

amylopectin

Dau khoéng khir clia
dextrin va
oligosaccharide

Lién két a-1,6 trong

dextrin phan nhanh

Protein hoac
polysaccharide phi
tinh bot

Vai tro trong quy
trinh ethanol

Hda ldng tinh bot,
gidm d6 nhét, tao
dextrin cho buwdc

sau

Puong hoa, tao
glucose cho ndm
men

Hb tro chuyén héa
sau amylopectin
khi quy trinh can
giam dextrin gidi

han

C6 thé ho tro xir ly
nguyén liéu phirc

tap

San pham trung

gian chinh

Dextrin,
maltodextrin,

oligosaccharide

Glucose |a chl yéu

Dextrin it phan
nhanh hon, co chat
dé dudng héa hon

Peptide, duwdng tir
thanh phan phu

Piém can hiéu

duang

Khong phai
enzyme chinh dé
tao toan bo
glucose; khdong xtr
ly triét dé moi
diém nhanh a-1,6
[1]

Phu thudc nhiéu
vao chét luvgng
dich dextrin sau

héa Iéng 12!

Khéng luon la
thanh phan bt
budc trong moi
thiét k& ethanol,
tuy nguyén liéu va

muc tiéu (4]

La enzyme phu
trg, khong thay
thé alpha-amylase
trong hda ldng

tinh bot 2]

Béng trén cho thiy Thermostable Alpha-Amylase nén dwoc hiéu la enzyme cta giai doan hoéa long,

khong phai gidi phap don 1é cho toan bd chuyén hda tinh bot thanh ethanol. Cich phén biét nay gitp

tranh hai sai lJam phé bién: ky vong alpha-amylase tao truc ti€p ndng dé glucose cao, hodc danh gia

hiéu qua enzyme chi qua ethanol cudi cing ma bé qua anh hwéng clia glucoamylase, nAm men va thiét

ké& quy trinh [,
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Ngudn vi sinh vat va y nghia cha tinh bén nhiét

Alpha-amylase c6 thé dwoc tao ra tir vi khuan, nim va nhiéu nguén sinh hoc khac, nhwng trong cong
nghiép, enzyme vi sinh vit dwoc quan tAm vi kha niang san xuit & quy mé léon va tinh da dang vé dac
tinh. Cac loai Bacillus thwong duwoc nhic dén trong tai liéu vé amylase bén nhiét, dic biét vi nhiéu ching
c6 kha ning ti€t enzyme ngoai bao va cho enzyme phut hop v&i xir Iy tinh bt & diéu kién khdc nghiét

hon so vé&i enzyme kém bén nhiét B,

Cac nghién ciru tdi wu hda san xuat alpha-amylase bén nhiét tir Bacillus amyloliquefaciens va cac ching
Bacillus kKhac cho thay linh vuc nay tip trung manh vao viéc cai thién nang suit Ién men, tin dung phu
phdm ndéng nghiép va tim diéu kién nuoi cdy phu hop. Nhirng nghién ciru d6 khéng dong nghia voi
thong s6 cua bit ky sdn phdm thwong mai cu thé nao, nhung ching cho thiy nén tdng khoa hoc cta

viéc dung alpha-amylase vi khuan trong (rng dung cdng nghiép [°l.

Figure 3. Dun ndng tinh bdt trong nwdc lam phd v& cau tric hat va gitip cac chubi
tinh bat dé ti€p can hon véi alpha-amylase.

Nam soi cling la nguon alpha-amylase dang chu y. Vi du, alpha-amylase tir Aspergillus niger da dwoc
nghién ctru vé dac tinh enzyme trong méi trwedrng c6 phu phadm vo khoai tiy, phan 4nh hwéng tin dung
nguon carbon ré va sinh khéi vi sinh vat dé tao enzyme cdng nghiép. Tuy nhién, enzyme tir nim thuwong
c6 phé dic tinh khac véi enzyme vi khudn, vi vay khong nén suy dién rang moi alpha-amylase déu c6

ciing mitc bén nhiét hodc cting diéu kién trng dung "1,
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Mot s6 alpha-amylase dic biét con dwoc nghién clru ¢ vi sinh vit wa man, wa kiém hodc chiu nhiét,
nham phuc vu cac quy trinh c6 diéu kién vin hanh khac thwong. Chang han, alpha-amylase tir
Nocardiopsis bién wa kiém/wa man dwgc mo td nhw mot enzyme cé dic tinh ddng quan tim cho &ng
dung cong nghiép, cho thiy sw da dang lén ciia nhém enzyme nay ngoai cdc nguoén Bacillus quen thudc
[8]

Cac bién cong nghé dnh hwéng dén hiéu qua héa long tinh bt

Hiéu qua ctia Thermostable Alpha-Amylase phu thudc trwdc hét vao kha nang ti€ép cin co chit. Tinh bot
séng c6 ciu triac hat ban tinh thé, khién enzyme kho ti€ép cin toan bo lién két bén trong; khi gia nhiét

du dé ho hoa, ciu tric hat mé ra, nwéc xam nhap va chudi glucan tré nén dé bi cat hon. Vi vy, mic do

ho héa ctia nguyén liéu 1a mot trong nhitng yéu td quan trong quyét dinh tdc do gidam do nhot [,

Thanh phan nguyén liéu cling 4nh hwdng dang ké. Ngo, san, lia mi va khoai tAy khac nhau vé kich
thwéc hat tinh bot, ty 16 amylose, thanh phan protein, lipid, chit xo va khodng; cac yéu t6 nay c6 thé 1am
thay d6i d6 nhét ban dau, kha nang truyén nhiét va mirc d6 enzyme ti€p cin co chat. Cac tai liéu vé
cong nghé enzyme céng nghiép thwong nhan manh rang enzyme phai dwoc danh gia trong ma tran

nguyén liéu thwe t&, khong chi trong dung dich co chat tinh khiét [2],

pH va nhiét do6 1a hai bién cong nghé quan trong, nhwng khong nén xem nhw mét con s6 c6 dinh cho
moi quy trinh. Mdi alpha-amylase c6 khoang hoat ddng va do 6n dinh riéng; ngoai ra, diéu kién thich
hop cho hba 186ng c6 thé khac véi diéu kién t6i wu cho dwong hda hodc 1én men. Cac nghién ciru dac
tinh alpha-amylase tlr cdc ngudn vi sinh vit khac nhau cho thiy viing hoat dong c6 thé thay doi theo

ngudn enzyme va cau tric protein [°1,

Thoi gian lwu va mirc chat kho ciing tao khac biét. Dich ¢ ham lwong chat kho cao thworng hdp dan vé
kinh té vi c6 thé tao dich 1én men ddm dic hon, nhung déng thoi lam ting d6 nhét, gidm truyén nhiét
va lam viéc phan tan enzyme khé hon. Alpha-amylase bén nhiét ho tro xt Iy vAn dé nay bang co ché cat

mach, nhwng hiéu qua cudi cing van phu thudc vao thiét ké khudy, gia nhiét, phdi tron va chudi enzyme

phia sau [,
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Figure 4. Alpha-amylase, glucoamylase va ndm men dam nhiém cac vai tro khac
nhau: [an lugt 13 hda 16ng, gidi phong glucose va 1én men ethanol.

Ion kim loai va thanh phin muéi trong nguyén liéu cé thé dnh hwdng dén d6 6n dinh cia mdt s alpha-
amylase, vi nhiéu enzyme thuéc nhém nay cé ciu tric chiu tic ddng béi twong tac ion hodc cac vi tri
gan ho tro 6n dinh. Tuy nhién, mic d6 phu thudc khac nhau giita tirng enzyme; mot sd nghién ciru con

mo ta alpha-amylase c6 tinh ddc 14p twong d6i voi calcium, cho thdy khéng thé 4p dung mot gia dinh

chung cho moi san pham [,

Loi ich thuc tién trong nha may ethanol

Loiich dé nhan thiy nhit 12 gidm d6 nhét cia hé tinh bot. Khi chudi tinh bot dai bi cit thanh dextrin
ngin hon, luc can dong chay gidm, dich dé bom hon va qua trinh khudy tron dong déu hon. Trong cong
nghiép tinh bét, day 1a ly do alpha-amylase bén nhiét dwoc xem la enzyme chu lwc cia buéc hda long

[1]

Loi ich th hai la ting tinh nhit quan cho bwéc dwong hda. Glucoamylase cé thé lam viéc hiéu qua
hon khi co chat dd duoc chuyén tir hd polymer dai sang hon hop dextrin dé ti€p cin hon. Néu buéc

héa 16ng khong 6n dinh, dwong hda cé thé bi kéo dai hoac tao dich cé thanh phan dextrin bién déng,
anh hwdng dén 1én men phia sau 21,

Loi ich thi ba 1a h6 tro’ vin hanh & diéu kién nhiét. Gia nhiét giip hd héa tinh bot va gép phan kiém
soat mot phan rui ro vi sinh trong giai doan diu, nhwng ciing dat ap lwc 1én enzyme. Alpha-amylase bén
nhiét dwoc thiét ké cho vai tro nay vé mit &wng dung: hoat dong trong pha néng cua quy trinh, trwdc khi

dich dwoc diéu chinh cho cic enzyme va vi sinh vat nhay nhiét hon B,
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Loi ich th tw 12 linh hoat véi nhiéu nguén tinh bot. Vé nguyén 1y, alpha-amylase cit lién két a-1,4 c6
trong tinh bot cia nhiéu loai cAy trong; vi vdy enzyme c6 thé duwoc 4p dung cho ngd, san, lda mj, khoai
tAy va phu ph4dm giau tinh bot, mién 1a diéu kién x ly dwoc diéu chinh theo nguyén liéu. Cac tdng quan

vé amylase vi sinh vat ghi nhan pham vi ®ng dung rong ciia nh6m enzyme nay trong cac quy trinh

chuyén héa tinh bot 4,

Nhirng di€m khong nén hiéu sai vé Thermostable Alpha-Amylase

Khong nén hiéu alpha-amylase 1a enzyme “bién tinh b6t thanh ethanol”. Enzyme nay khong 1én men va
cling khong truc ti€p tao ethanol; né chi chuyén tinh bot thanh cac doan carbohydrate ngin hon.

Ethanol 1a sdn phdm cla vi sinh vat 1én men sau khi dwong pht hop da dwec hinh thanh qua chudi

thiy phan va dwong hoéa 2],

Figure 5. Alpha-amylase chju nhiét cé y nghia d6i v&i nhiéu ngudn nguyén liéu tinh
b6t va cédc ing dung lién quan, bao gdm hda 1dng trong san xuat ethanol, siro tinh

bot, phu liéu ndu bia va tay ho vai dét.

Khong nén ky vong alpha-amylase tao toan b glucose. Vi co ché€ cat ndi mach a-1,4, sdn phadm chinh
sau héa 16ng thuong 1a hén hop dextrin va oligosaccharide, cin glucoamylase hodc hé enzyme duong
héa tiép tuc xtr ly. Néu muc tiéu la dwong lén men cao, alpha-amylase phai dwoc phéi hop ddng vai tro

v&i enzyme duwdng héa [,

Khong nén suy dién rang moi alpha-amylase bén nhiét c6 ciing ddc tinh. Ngudn vi sinh vat, ciu tric
enzyme, thanh phan céng thirc va diéu kién nén déu c6 thé lam thay doi kha ning chiu nhiét, ving pH

hoat dong va dé 6n dinh trong dich tinh bot thwc té. Cac nghién ctru trén alpha-amylase tir Talaromyces,
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Aspergillus, Bacillus va cac vi sinh vat dic biét cho thay tinh da dang nay ratro [°l,

Khéng nén danh gia hiéu qua chi bang mot bién don 1é. Nang suit ethanol cudi cing phu thudc vao
nguyén liéu, mirc nghién, h6 hda, héa long, dworng hda, ching nAm men, ndng dd chat kho, dinh dwéng,
ki€ém soat nhiém va thiét ké thiét bi. Alpha-amylase 1a mot mat xich quan trong, nhwng khéng phai yéu

t6 duy nhat quyét dinh hiéu suit toan bo nha may .

Co s& bang chirng tir nghién ctru alpha-amylase cong nghiép

Cac tong quan vé alpha-amylase vi sinh vit thdng nhit rang enzyme nay gitt vai tro trung tAm trong cac
nganh chuyén hoa tinh bot, nho kha nang cat lién két a-1,4 va lam gidm kich thuéc polymer tinh bot.
bay la co s& truc ti€p cho rng dung héda 16ng trong ethanol: gidm d6 nhét va tao dextrin trwedc dwong

héa [,

Nhém Bacillus dwoc mo ta rong rai trong cac tai liéu vé amylase vi nhiéu ching tiét enzyme ngoai bao,
mot s6 enzyme c6 dé On dinh nhiét ddng chu y va c6 lich str 'ng dung cong nghiép. Cac nghién clru toi
wu héa diéu kién sinh trwdng dé chon ching Bacillus sinh alpha-amylase bén nhiét cling phan dnh tim

quan trong thwong mai ctia nhém enzyme nay [°1,

Cac nghién ctru vé san xuit alpha-amylase bang 1én men ran trén phu ph4m ndng nghiép cho thiy
hwéng tiép cin gidm chi phi nguyén liéu 1én men va tin dung phé phu phdm. Diéu nay lién quan dén
birc tranh 16n clia nganh enzyme cdng nghiép: tinh kinh t&€ khong chi ndm & hoat tinh enzyme ma con &

kha ning san xuat, 6n dinh, van chuyén va tng dung trong ma tran nguyeén liéu that 101,

Cac cong trinh dac tinh hda alpha-amylase tir nAm nhw Aspergillus niger hoac Rhizopus oryzae cho thiy
ngudn enzyme ngoai vi khuin van c6 gia tri nghién ciru, dic biét trong viéc khai thac phu phadm giau
carbon va tim enzyme c6 ho so hoat dong khac nhau. Tuy nhién, &¢rng dung ethanol & giai doan héa

16ng nhiét cao thudng wu tién enzyme c6 do 6n dinh pht hop véi pha néng ctia quy trinh 71,
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Figure 6. Su gan két canxi cé thé gilip 6n dinh mot s cau tric alpha-amylase va hd
trg hoat tinh trong diéu kién stress nhiét.

Nghién ctru vé alpha-amylase doc 1ap calcium tir Talaromyces pinophilus cho thdy mét s6 enzyme cé dac
tinh 6n dinh ddng cht y ma khong hoan toan phu thudc vao gia dinh truyén thong vé ion 6n dinh. Day
12 vi du t6t d€ hiéu rang dic tinh enzyme cin dugc xem theo tirng ngudn va tirng sdn phim, khong nén

chi dwa vao tén goi “alpha-amylase” [°],

U'ng dung cho nguyén liéu ngo, san, lia mi va khoai tay

V&ingo, tinh bot 1a thanh phan carbohydrate chinh trong hat va 1a nén co chat quan trong cho ethanol
nhién liéu. Trong x Iy ngd nghién, alpha-amylase bén nhiét gitip gidm d6 nhét cia mash sau gia nhiét,
tao diéu kién dé dich di tiép sang dwong hda va 1én men. Co ché nay phu hop véi mo ta chung ctia cong

nghiép chuyén héa tinh bt bang alpha-amylase vi sinh vat 1.

Vé&i san, ham lwong tinh bt cao khién nguyén liéu nay phu hop cho ethanol & nhiéu khu vuc nhiét doi.
Tuy nhién, dich sin sau hd hoa c6 thé rat nhét néu khong dwoc cat mach kip thoi; alpha-amylase bén
nhiét gidp tao dextrin trwéc khi hé glucoamylase chuyén héa sidu hon thanh dwong 1én men. Pay 1a irng

dung truc tiép cia nguyén ly héa 1dng tinh bot trong cong nghé enzyme (21,

Vé&i lda mi, ngoai tinh bét, nguyén liéu con chira protein va pentosan c6 thé anh hwéng dén d6 nhét va
kha nang xtt ly dich. Alpha-amylase x Iy phén tinh bot bang co ché cat a-1,4, nhwng hiéu qua toan quy
trinh c6 thé chiu anh hwdng cia cac thanh phan phi tinh bot; diéu nay cho thay vi sao nguyén liéu khac

nhau cin diéu kién van hanh khac nhau 1.
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Véi Khoai tay va phu phdm giau tinh bot, cdu tric hat tinh bot va thanh phan chit khé khac véi ngi
cOc. Alpha-amylase van c6 co ché cit lién két glucan twong tw, nhung mirc hd hoa, dd nhét ban dau va
kha nang phoi trén c6 thé khac biét dang ké. Do d6, rng dung enzyme trong phu pham tinh bot can

nhin theo dic tinh nguyén liéu, khong chi theo tén enzyme [21,

Vi tri chia sdn pham Enzymes.bio trong quy trinh rng dung

Thermostable Alpha-Amylase For Starch Hydrolysis In Ethanol Industry do Enzymes.bio cung cip phu
hop vé dinh huwdéng (rng dung cho budc thiy phan tinh bt trong quy trinh ethanol. Ngu¢i dung nén
xem san pham nay 1a enzyme hd tro héa 16ng, tirc gidm d6 nhét va tao dextrin, trwére khi quy trinh tiép

tuc v&i dwong hda va 1én men theo thiét ké riéng clia co s& san xudt [,

Figure 7. Viéc cat cac chudi tinh bot dai lam gidm dé nhét cla dich huyén phu va cai

thién qua trinh trén, bom cling nhu truyén nhiét.

Enzymes.bio khong tuyén b6 1a nha sdn xuit enzyme, khong trinh bay san phdm nhw két qua phat trién
chung hoic nghién cru phong thi nghiém noi bo. Vai tro cia Enzymes.bio 1a cung cdp san phadm
enzyme thwong mai qua kénh ban hang online; sdn phdm dwoc ban theo don vi 1 kg va di kém CoA,
SDS khi dat hang.

Twr goc d6 ky thuat, tai liéu di kém nhw CoA va SDS nén dwoc hiéu la théng tin chat lwgng va an toan
cho 16 hang, khong thay thé viéc ngudi dung tich hop enzyme vao diéu kién quy trinh cu thé. Trong san

xult ethanol, cing mot enzyme c6 thé cho két qua khdc nhau néu nguyén liéu, mirc chit kho, gia nhiét,

thoi gian Iwu va cdu hinh dudng héa - 1én men thay doi 2,
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Két ludn ky thuat

Thermostable Alpha-Amylase 1a enzyme then ch6t cho bwédc héa 1dng tinh bdt trong san xuit ethanol vi
né catlién két a-1,4 trong amylose va amylopectin, lam gidm nhanh d6 dai chudi glucan va dd nhét cia
ho tinh bot. Nhor d6, dich tinh bot sau gia nhiét tré nén dé xir ly hon va tré thanh nén dextrin phit hop

cho glucoamylase hoic hé enzyme duwdng héa tiép theo [,

Gi4 tri ctia dang bén nhiét ndm & kha ning hoat dong trong pha xt ly néng, noi tinh bot duwoc hd héa
va can dwoc cit mach trwéc khi chuyén sang diéu kién pht hop cho dworng héa va 1én men. Co sé khoa

hoc tir cac nghién ctru alpha-amylase vi sinh vat, dic biét tir Bacillus va cac ngudn chiu diéu kién khac

nghiét, ciing c6 vai trd clia enzyme ndy trong cac quy trinh chuyén héa tinh bt cong nghiép B,

Trong thuec t&, hiéu qua ethanol cudi ciing khdng nén quy cho riéng alpha-amylase. N6 1a mdt mat xich
quan trong trong chudi nguyén liéu - ho héa - héa 16ng - dwdrng hda - 1én men; két qua phu thudc
doéng thoi vao enzyme dwong hoa, nim men, thiét bi, nguyén liéu va kiém soat van hanh. Cach hiéu
dang la: Thermostable Alpha-Amylase giip m& ciu tric va gidam do nhét tinh bot, tir dé lam cho cac

buéc tao dudng va 1én men phia sau ¢6 nén co chat thuan loi hon 21,

bat mua Thermostable Alpha-Amylase For Starch Hydrolysis In Ethanol Industry
trwe tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua trwc tiép trén clra hang
clia ching td6i — 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 Thermostable Alpha-Amylase For Starch Hydrolysis In Ethanol Industry =

Tai liéu tham khao

DPuwoc 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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