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Thermostable Alpha Amylase Enzyme cho san xuat ethanol
cong nghiép tw tinh bot
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Thermostable Alpha Amylase Enzyme For Industrial Ethanol Production 1a ché pham
alpha-amylase chiu nhiét dung dé dich héa tinh bét trong giai doan ndu-ho héa cia quy trinh
ethanol tir ngd, san, gao, Ita mi hodc phu ph4m giau tinh bot. Enzyme cat lién két a-1,4 trong
amylose va amylopectin, lam gidm nhanh dj nhét cia ho tinh bot va tao dextrin dé cac
enzyme dwong hoda tiép tuc chuyén thanh dwong 1én men. Trong hé ethanol tinh bot, alpha-
amylase chiu nhiét khong tao ethanol trwc tiép; né chuin bi co chit cho dwong héa va lén

men On dinh hon.

Enzymes.bio cung cap truc tuyén ché phdm enzyme nay theo don vi 1 kg cho ngu¢i dung cong nghiép
va rng dung ky thuit. Enzymes.bio la nha cung cap, khong phai nha san xuit enzyme hodc phong thi

nghiém phat trién chung; CoA va SDS dwoc cung cdp kém theo khi dit hang.
Thermostable Alpha Amylase la gi trong bdi canh ethanol tinh b6t?

Thermostable alpha amylase 1a enzyme thiy phén tinh b6t c6 kha nang duy tri chirc nang trong diéu
kién nhiét cao hon so v&i nhiéu enzyme thong thwdng. Trong san xuat ethanol cong nghiép, dac tinh
nay quan trong vi tinh bot thwong phai dwgc gia nhiét dé hat tinh bt treong nd, mat ciu tric ban két
tinh va tré& nén dé ti€p can hon véi enzyme. Cac tong quan vé enzyme chiu nhiét nhan manh rang do
bén & nhiét d6 cao 1a mot trong nhirng ly do nhém enzyme nay cé gia tri trong quy trinh cong nghiép,

noi nhiét do, lwc cit va thoi gian lwu déu cé thé lam giam hoat tinh sinh hoc [,

Alpha-amylase thudc nhdm enzyme amylolytic, xtic tic cat lién két glycosidic a-1,4 bén trong chudi tinh
bot. Vi co ché catla “endo”, enzyme khong bdc tirng glucose tir ddu mach nhw glucoamylase ma cat
nhiéu diém ndi mach, lam chiéu dai polymer gidam nhanh. Két qua quan sat dwoc & quy trinh la hé tinh
bot dic chuyén thanh dich dextrin cé6 dd nhét thap hon, dé khudy, dé bom va dé phdi tron véi cac buéc

xt Iy tiép theo [2],
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Trong ethanol tir nguyén liéu giau tinh bot, alpha-amylase chiu nhiét thwong gin véi giai doan
liquefaction hodc dich héa. Pay 1a bu¢c bién khdi tinh bot da dwoc ndu thanh hdn hop dextrin 16ng
hon, trueére khi chuyén sang dworng héa bang enzyme tao glucose va 1én men bang nAim men. Cac nghién
clru gan day vé ethanol tir tinh bot lda mi, gao ndu bia va ct giau tinh bét déu cho thay thdy phan

enzyme la phan then chot dé chuyén tinh bot thanh duong cé thé 1én men 31,

San phdm Thermostable Alpha Amylase trén Enzymes.bio dwoc dinh vi cho xt ly tinh bot, dac biét la
thiy phan va dich héa trong méi treong nhiét ciia qua trinh ché bién. N6i dung nay nén dwoc hiéu nhw
tai liéu ky thuat &ng dung cho nguwoi dung, khéng phai tuyén bo vé san xuit enzyme, phat trién chiing

vi sinh hodc phan tich phong thi nghiém ctia Enzymes.bio .
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Vi sao buwéc dich héa tinh bét quyét dinh hiéu qua ethanol?

Tinh b6t 1a polymer glucose, nhrng nAim men c6ng nghiép nhw Saccharomyces cerevisiae khong thé st
dung hiéu qua hat tinh bot nguyén ven trong diéu kién 1én men thong thwong. Nguyén liéu nhw ngo,
sdn, gao hodc lta mi cAn duoc nghién, phdi nwéec, gia nhiét va thiy phan dé gidi phong cac phan ti
dwong nhé hon. Néu budc dich hdéa khong tét, khdi ho sau ndu c6 thé qua nhét, truyén nhiét kém va

khé dat phan b6 enzyme dong déu trong bon xir ly 41,

Van dé do nhét khong chila bat tién co hoc. Khi hdn hop qua dic, khudy tron kém 1am mot s ving
ti€p xtic enzyme t8t hon ving khéc, dan t&i thily phan khong dong nhat. Do nhét cao ciing 1am ting

nang lwong bom, gidm hiéu qua trao doéi nhiét va c6 thé kéo dai thoi gian dat trang thai x Iy mong
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mudn. Alpha-amylase chiu nhiét gidi quyét di€ém nghén nay bang cach cit mach tinh bt ngay khi cau

tric hat d3 mé ra trong moi treong néng [,

Dich héa tét con tao nén co chiat pht hop cho dwong hda. Glucoamylase va cac enzyme dwong hoa
khac thwong hoat dong hiéu qua hon khi co chat da dwoc cat ngan thanh dextrin thay vi con la
polymer lén. Do d6, vai tro cla alpha-amylase 13 tao “d0 m&” cho toan bd chudi cong nghé: giam do

nhét trude, ting s6 dau mach cé thé tiép tuc thiy phan, roi chuyén sang tao glucose cho nim men B,

Trong cac nguyén liéu giau tinh bot khac nhau, mrc dd kho ctia bwdc dich hda khdng giong nhau. San
thwong c6 dic tinh ho héa khac ngo; gao, lta mi va phu phadm giau tinh bot lai c6 ham lwong protein,
chit xo, khoang hoic tap chit khac nhau. Vi vy, alpha-amylase chiu nhiétla cong cu trung tim, nhwng

hiéu qua thuc t€ van phu thudc vao ciu tric nguyén liéu, doé nghién, ty 1& ch4t kho, ché do gia nhiét va

phéi hop enzyme sau d6 5.

b

Co’ ché: alpha-amylase chju nhiét cat tinh bot nhw thé nao?

C6 thé hinh dung tinh bt nhw mot mang “day glucose” gdbm amylose twong ddi thang va amylopectin
c6 nhiéu nhanh. Khi gia nhiét trong nwéc, hat tinh bot hiat nwéece, trrong né va lam ting dd nhét. Néu
chi gia nhiét ma khong cit mach, hén hop c6 thé tré nén dic hon trwdc khi dwoc chuyén hoéa da thanh

duwong 1én men [21,
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Alpha-amylase cat ngau nhién cac lién két a-1,4 nam bén trong chudi amylose va viing mach thang cta
amylopectin. Sw cit mach nay 1am gidm nhanh trong lwong phan tir trung binh ctia polysaccharide, nén
dd nhét gidm manh du lwong chat kho khéng déi. Sdn phadm chinh cta giai doan nay la dextrin va
oligosaccharide; lwong glucose tw do c6 thé xuat hién nhwng khéng phai muc tiéu chinh clia enzyme

dich héa 61,

Tinh chiu nhiét giGp enzyme hoat dong trong khoang diéu kién pht hgp v&i hé héa tinh bot. Khi hat
tinh bot vira treong né va mat ciu tric chat, enzyme ti€p cin co chat tét hon; néu enzyme bi bién tinh
qua nhanh trong giai doan nay, qua trinh cit mach s& kém hiéu qua. Nghién ciru vé cac amylase chiu
nhiét tir vi sinh vat, bao gom cac ching Bacillus va vi khuin wa nhiét, cho thdy ngudn enzyme vi sinh 1a

hwéng dwoc quan tAm manh cho (rng dung tinh bot & nhiét dd cao 71,

biéu cdn nhan manh la alpha-amylase khong xr ly t6i wu moi loai lién két trong tinh bot. Amylopectin
c6 lién két nhanh a-1,6; alpha-amylase chi yéu cit a-1,4, nén sau dich héa van con dextrin nhanh. Vi
vay, trong quy trinh ethanol can hiéu suit dwong hda cao, alpha-amylase thwong dwoc xem la enzyme

m¢& dau, con glucoamylase hodc enzyme khir nhanh ddm nhiém phan chuyén héa sau hon tiy ciu hinh

cong nghé B,
Alpha-amylase, glucoamylase va ndm men khac nhau & dau?

Trong tai liéu thwong mai, cac khai niém “dich héa”, “dwong héa” va “l1én men” doi khi bi gop lai, khién
ngudi dung ky vong mot enzyme cé thé 1am toan bd qua trinh. Thuec té&, ethanol tir tinh bdt 1a chudi
budc sinh héa néi ti€p: alpha-amylase lam giam dd nhét va tao dextrin; enzyme dwong hda tao dwong
1én men; nim men chuyén dwong thanh ethanol. Cac nghién ctru vé 1én men tinh bot lda mi va gao niu

bia déu cho thdy phdi hop amylase thwong mai hodc hé enzyme thiy phén la nén tdng dé tao dich

duong pht hop cho 1én men [,

Thanh phan trong o e . . Diéu khong nén ky
. Vai tro chinh Co chat/dich tac dong Két qua mong muon
quy trinh vong
Dich hda tinh Lién két a-1,4 trong Gidm dd nhdt, tao ) . o
Thermostable L N R Khéng chuyén toan b6
bot ¢ giai amylose va vung mach dextrin va ) o
alpha-amylase i N s . ) . tinh bot thanh glucose
doan néng thang cua amylopectin oligosaccharide
. ) Dau mach dextrin, Khéng thay thé vai tro
. Buong hoa o . . 2 . ,
Glucoamylase hoac dextri maltodextrin va mét Tang glucose hodc giam nh&t nhanh cua
extrin sau . . s
enzyme duwong hda dich hé phan cau truc nhanh tuy duong Ién men alpha-amylase & giai
ich hoa

enzyme doan ho hda
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Thanh phan trong Piéu khéng nén ky

. Vai tro chinh Co chat/dich tac déng K&t qua mong mudn
quy trinh vong
Chuyén Khéng st dung hiéu
. ) duong thanh Glucose va mét sé dudng qua tinh bt nguyén
Nam men |én men R R . Tao ethanol . . Lo,
ethanol va [én men phu hgp ven néu khong cé thuy
CO, phan phu hep
, HO trg xtr ly Lién két nhanh trong y Lo . Khoéng phai luc nao
Enzyme khtr ) R i . . Tang kha nang duong L. .
] . dextrin phan amylopectin hodc dextrin ) N cling can trong moi
nhanh, khi can i . hda trong mot s hé R i
nhanh gidi han cong thuc

Béng trén cho thay alpha-amylase chiu nhiét nén dwgc danh gia theo ding vai tro: enzyme dich héa,
khong phai enzyme tao ethanol. Néu quy trinh chi dung alpha-amylase ma thi€éu bwéc dwong hoéa thich
hop, dich sau xtt Iy c6 thé c6 d6 nhét thip nhwng van chita nhiéu dextrin chwa 1én men dwoc. Nguoc
lai, néu bo qua dich hoa tdt, enzyme duwdrng hda cé thé phai lam viéc trén co chit qua nhét va kém tiép

can B,
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Co s& khoa hoc cho (rng dung alpha-amylase chju nhiét
Nén tang khoa hoc ctia rng dung nay dén tir hai hwéng bang chirng: cong nghiép enzyme chiu nhiét va

cong nghé thiy phan tinh bdt cho ethanol. Tong quan vé enzyme chiu nhiét da ghi nhan cac enzyme

bén nhiét c6 lgi thé trong diéu kién cong nghiép vi gidm rai ro mit hoat tinh khi quy trinh can van hanh
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& nhiét do cao, ddong thoi c6 thé twong thich véi moi treorng xtr 1y khic nghiét hon so véi enzyme kém

bén 11,

Riéng v&i amylase, nhiéu nghién ciru tip trung vao nguon vi sinh vat vi vi khuan va ndm c6 thé tao
enzyme ngoai bao phuc vu thily phan polysaccharide. Mot nghién cru vé amylase chiu nhiét tir Bacillus
dwéi diéu kién 1én men chim cho thdy nh6ém enzyme nay tiép tuc dwoc khao sat nho tiém nang trong
xt 1y tinh bot va phu phdm ndng nghiép 7], Cac nghién ciru méi hon vé vi khuin wa nhiét ciing nhan

manh viéc tim ki€ém nha san xuit amylase bén nhiét 1a hwéng cé y nghia cho trng dung céng nghiép 1.

O phia (rng dung ethanol, nghién ctru vé 1én men ddng thoi dwong héa tinh bot lia mi cho thay tinh bot
can dwoc chuyén thanh dwong trong cu hinh pht hgp véi ndm men, va amylase déng vai tro tao dong
co cht 1én men tlr polymer ban dau 131 Nghién ctru vé chuyén héa gao niu bia thanh ethanol bang

Saccharomyces cerevisiae st dung amylase thwong mai cling ciing ¢8 thuc t€ rang enzyme thily phan

tinh bot 1a thanh phan thiét y&u khi nguyén liéu khong phai la dwong sin co M1,

Cac nguyén liéu ngoai ngii coc, nhw mot s6 loai cd giau tinh bot, cling dwoc danh gid cho san xuit
bioethanol bang phwong phép thiy phan riéng va 1én men riéng. Diéu nay quan trong v&i cic nha may
hodc co s dung nguyén liéu dia phwong: enzyme dich héa khéng chi danh cho ngé ma con c6 thé la
mdt phan clia quy trinh xir 1y sdn, khoai, gao, lda mi hoidc phu phdm tinh b6t néu co chit dwoc chuin bi

pht hop P,

Can phan biét ethanol tir tinh bot vé&i ethanol tir lignocellulose. Lignocellulose cin hé cellulase,
hemicellulase va tién x® ly phirc tap hon; tinh bot thwong di theo hwéng amylase-glucoamylase. Tuy

nhién, cic tdng quan vé enzyme trong bioethanol n6i chung van cho thiy xu huwéng chung clia nganh la

thay thé hoic gidm cac buéc héa hoc manh bang xtic tac sinh hoc ¢6 chon loc hon [,
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Loi ich van hanh trong nha may ethanol tir tinh bot

Loi ich d4u tién la giam d¢ nhét sau hé héa. Khi tinh bot trvong nd, d6 nhét ¢6 thé ting rat nhanh,
dic biét & ty 1é chat kho cao. Alpha-amylase chiu nhiét cit mach ngay trong giai doan néng, lam hon
hop 16ng hon ma khong cin pha loang qua mirc. Diéu nay giip hé khudy, bom va trao doi nhiét vin
hanh 6n dinh hon, nhat la khi nguyén liéu cé bién dong theo mua .

Loi ich thir hai 12 tao co’ chit tét hon cho dwong héa. Dextrin ngan hon c6 nhiéu dau mach hon va
dé ti€p can hon so v&i tinh bot nguyén ven. Khi buéc dich héa dwoc kiém soat tdt, enzyme dwdng hoa
c6 thé tip trung vao chuyén dextrin thanh glucose hodc dwong 1én men khac, thay vi phai xtr Iy mot

khéi polymer dai, nhét va phan tan khong dong nhat 31,

Loi ich thi ba 1a h6 tro’ quy trinh enzyme thay cho thuy phan héa hoc manh. Trong san xuat nhién
liéu sinh hoc hién dai, xtic tic enzyme dwoc quan tAm vi tinh chon loc co chat, diéu kién vin hanh 6n
hoa hon & mét s6 bwéc va kha nang gidm san phim phu khéng mong mudn so véi xtr Iy héa hoc qua
khac nghiét. Cac tdng quan vé enzyme trong bioethanol, ké ca véi sinh khdi lignocellulosic, déu nhan

manh vai tro ctia thily phan enzyme trong hwéng san xuat bén virng hon 191,

Loi ich thir tw 13 ting tinh linh hoat véi nguyén liéu tinh bét. Khi quy trinh c6 buéc dich héa bang
alpha-amylase chiu nhiét, ngw¢i van hanh cé thém “don bay” dé diéu chinh theo d6 nghién, do 4m, ham
lwong tinh bot va phu chit. Du khong c6 mot diéu kién duy nhit phu hop cho moi nguyén liéu, cac

nghién ctru trén lia mi, gao ndu bia va ct gidu tinh bot cho thidy huwéng chung van 13 chuyén tinh bot

thanh dich dwong thong qua thiiy phan enzyme truéc hoic trong qua trinh 1én men ],

enzymes.bio - Enzymes.bio Research Team Page 7 of 14



Diéu kién rng dung: nén hiéu theo nguyén tic, khong theo cong thirc cirng

Trong thuec t€, alpha-amylase chiu nhiét thworng dwoc dwa vao giai doan nau, hé héa hoac giir nong sau
khi ph6i tron nguyén liéu tinh bot véi nwée. Muc tiéu khong phai la “0 enzyme cang lau cang tot”, ma la
dat mirc cdt mach du dé€ gidm do nhét va tao dextrin phu hop cho bwéc ti€p theo. Vi moi nha may c6

thiét bi, ty 1& chit kho, thoi gian lwu va ché d6 nhiét khac nhau, diéu kién vin hanh can dwoc t6i wu noi

b6 theo muc tiéu san xuit.

pH 1a mot yéu td quan trong vi ciu tric ving hoat ddng cia enzyme phu thudc vao trang thai ion hoa
cda acid amin xudc tadc. Néu pH léch qué xa vung phu hop, enzyme c6 thé gidm hoat tinh hodc mit 6n
dinh. Tuy nhién, khong nén suy rong tir mot nghién ctru hodc mét dong enzyme sang moi ché pham
thwong mai, vi amylase tir cAc nguon vi sinh khac nhau c6 thé khac nhau vé ving pH, d6 bén nhiét va

yéu cau dong yéu to 2],

Figure 5. L €8 2L} OFYEIOLK| = S, FEALE}, =5, &, AL, B[ 27}
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Nhiét do cling cAn dwgc nhin nhw sw cAn bang gitra hd hdéa co chit va 6n dinh enzyme. Nhiét cao giup
mé ciu tric tinh bot, nhwng qua khic nghiét c6 thé 1am enzyme mat hoat tinh nhanh hon hodc tao diéu

kién khong thuan lgi cho cac bwéc sau. Tinh “thermostable” nghia la enzyme phu hop hon véi méi

trueong néng ctia dich héa, khong cé nghia la enzyme khong bi danh hwéng béi moi diéu kién nhiét [,

Theoi gian Ivu va ceorng dé khudy anh hwérng dén mirc d6 dong nhit cda phan rng. Trong khoi ho dac,
enzyme can dwoc phan tdn déu dé tranh ving thily phan qua mirc hodc ving chwa thiy phan. Khi do
nhét gidm, truyén khéi cai thién, nhung giai doan dau van cin phdi tron di manh dé€ enzyme tiép xic

v&i co chat da trwong né 2],
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Ung dung theo nguyén liéu: ngd, san, gao, Ita mi va phu pham tinh bot

Véingd, tinh bot ndm trong nén hat cé protein, chit béo va xo, nén bwéc nghién va ndu anh hwéng lén
dén kha nang ti€p cin clda enzyme. Alpha-amylase chiu nhiét gitip dich héa phén tinh bot da giai phdng,
tao dong dextrin cho dwong hba va 1én men. Pay la co s& cia nhiéu ciu hinh ethanol tinh b6t dung ngii
cdc, du thong s& van hanh cu thé phu thudc thiét bi va muc tiéu san pham B,

Véi sdn va cac ca gidu tinh bot, cAu tric hat va nhiét dé hd héa c6 thé khac ngd. Nghién ciru vé tiém
nang bioethanol tir cac lodi Dioscorea bang phwong phap thily phan riéng va 1én men riéng cho thay

nhém nguyén liéu ct cé thé dwoc khai thidc néu budc thiy phén tinh bot dwoc thiét ké phu hop. Trong

b6i canh nay, alpha-amylase chiu nhiét 1a enzyme dich héa quan trong truéc khi tao dwdng 1én men 1,

Véi gao, gao tAm hodc phu phdm tir n4u bia, ngudn tinh bot c6 thé dé xir Iy hon mot s6 nguyén liéu tho
nhung van can thiy phan enzyme dé nidm men st dung hiéu qua. Nghién cru chuyén hdéa brewer’s rice
thanh ethanol bang Saccharomyces cerevisiae va amylase thwong mai cho thidy dong phu phdm giau tinh

bot c6 thé tré thanh co chit 1én men khi dwoc dwong héa hop Iy [,

Figure 6. T 1tEl 71X, 25}, 2 2|H 4l = Lot O EFOHH| 7t M 22| a-1,4
20| ZotLt HA B2E 5 Ao s 0jEc

V&i laa mi, tinh bét di kém protein gluten va cac thanh phan hat khac, nén do nhét c6 thé chiu anh
huwdng khong chi tir tinh bot ma con tir polysaccharide phi tinh bot. Nghién ciru vé dong thoi dwong
héa va 1én men tinh bt lda mi cho thay viéc thiét ké hé enzyme va diéu kién 1én men 1a yéu t6 quyét

dinh dé chuyén tinh bot thanh ethanol hiéu qua B,
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So sanh véi thuy phan acid va enzyme khong chiu nhiét

Thuy phan acid c6 thé cit polysaccharide nhwng thi€u tinh chon loc so vé&i enzyme va c6 thé kéo theo

yéu ciu vat liéu thiét bi, trung hoa va kiém soat sdn pham phu. Trong khi d4, alpha-amylase hoat dong
c6 chon loc trén lién két tinh bot muc tiéu, gitp qua trinh dich héa phtu hop hon véi chudi duwong hoa-
1én men sinh hoc. Xu huéng dung enzyme trong bioethanol phan dnh nhu cau ki€ém soat phéan rng tot

hon va gidm phu thudc vao diéu kién héa hoc khic nghiét [°],

So v&i alpha-amylase khong chiu nhiét, phién ban chiu nhiét phu hop hon v&i méi treorng niu tinh bot.
Néu enzyme chi 6n dinh & diéu kién mat, ngwdi van hanh phai lam ngudi khoi ho trwdc khi enzyme
hoat dong hiéu qua; diéu nay c6 thé lam ting d6 nhat, kéo dai thoi gian x Iy va gidm loi thé cia ho
héa nhiét. Enzyme chiu nhiét cho phép qua trinh cit mach dién ra gan hon véi giai doan tinh bot dang

m& ciu truc M.

Tuy nhién, khong nén hiéu rang enzyme chiu nhiét luén “manh hon” trong moi bwéc. Sau dich héa, quy
trinh c6 thé can chuyén sang diéu kién khac cho dwong hba va 1én men. NAm men thwdng khong chiu
dwoc cac diéu kién nhiét cia hd héa, nén chudi cong nghé van can phan tach hodc diéu chinh diéu kién

giita cac giai doan [3],
Gi&i han ky thuat can lwu y khi danh gia hiéu qua
Gi¢i han dau tién 1a thanh phan tinh bot phan nhanh. Alpha-amylase cit a-1,4 hiéu qua nhwng khong

phai enzyme chuyén cit nhanh a-1,6. Néu muc tiéu 1a t8i da hoa glucose, chi gidm dd nhét chwa dd; cin

hé dwong héa phu hop dé xi ly dextrin con lai. Pay la ly do alpha-amylase thwong di cling

glucoamylase hodc enzyme bé tro trong quy trinh ethanol tinh bat [*],
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Gi¢i han thir hai 1a bién dong nguyén liéu. Ciing mot loai nguyén liéu nhwng khic mua vu, do 4m, mic
hw hai hat, ham lwgng tinh bot hodc ham lwong tap cé thé lam thay déi dd nhét va téc do thay phéan.
Do dd, két qua tir mot mé thir hodc mot tai liéu nghién ciru khong nén dwoc 4p dung may moc cho moi

day chuyén [51,

Gidi han thir ba l1a twong thich véi buwdc 1én men. Dich héa qua it ¢6 thé 1am dwong héa kém, nhung xir
ly nhiét hodc pH khéng pht hop ciing c6 thé tao moi truedrng bat loi cho enzyme sau d6 hodc cho nim
men. Thiét k& quy trinh cin nhin toan bd chudi tir niu, dich héa, dwdrng héa dén 1én men, thay vi tdi wu

riéng mot chi s6 ciia alpha-amylase 1,

Giti han thir tw 12 cach dién gidi tai liéu khoa hoc. Cac nghién ciru vé ching vi sinh tao amylase chiu
nhiét, diéu kién 1én men enzyme hodc nguyén liéu dac thu cung cip co s& khoa hoc, nhwng khéng phai
thong s6 bdo ddm cho mot ché phdm thwong mai cu thé. Ching cho thiy nguyén ly va tiém nang &ng

dung, con hiéu nang thuc t& phai dwoc xac nhan trong digu kién van hanh cta tirng co sé B,
Thong tin sdn pham va an toan khi s dung

Thermostable Alpha Amylase Enzyme For Industrial Ethanol Production trén Enzymes.bio dwgc cung
cip cho muc dich xt ly tinh bdt, bao gom dich hdéa va thiy phin trong cac &ng dung cong nghiép lién
quan. San phdm dwoc ban truwc ti€p online theo don vi 1 kg; ngudi dung dit hang qua kénh truwce tuyén

va nhan kem CoA cung SDS khi don hang dwoc xtr ly .
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Vi enzyme la protein sinh hoc, thao tic can tranh tao bui hodc aerosol khong can thiét, tranh ti€p xdc
truc tiép kéo dai véi da va mat, dong thoi tudn tha SDS di kém. Ngwdi man cdm véi protein enzyme c6
thé phan trng khi tiép xtc ldp lai, nén bdo ho ca nhan va thong gié phu hop la thwc hanh quan trong

trong moi trirorng san xuat 121,

Figure 8. HHE T F-0f|EHE 7 0= 4 A2 R THUX L MU LR
= 2K B2t SA 72l S 2 e S F0| 2 EICL

Bao quan can giit bao bi kin, tranh diéu kién 1am gidm 6n dinh nhw nhiét khong phu hop, 4nh ndng truc

tiép hoac Am kéo dai. Khi dwa vao quy trinh, enzyme nén dwgc xem la mét nguyén liéu ky thuét can

quan ly theo 16, theo diéu kién lwu kho va theo ké hoach st dung thuc té€ cia nha may .
Két ludn: vai tré ding ctia alpha-amylase chju nhiét trong ethanol céng nghiép

Thermostable Alpha Amylase Enzyme 13 enzyme dich héa tinh bot, c6 nhiém vu cit mach a-1,4 trong
giai doan ho héa néng dé gidam d6é nhét va tao dextrin. Py 1a budc nén tang gitp quy trinh ethanol tir

ngd, san, gao, lia mi hoac phu phadm tinh bdt chuyén tir khdi polymer khé 1én men sang dich co chit

phtt hop hon cho dwong héa va 1én men [,

Gia tri ky thuat cia enzyme nam & kha niang hoat dong trong moi trworng nhiét ctia bwdc ndu tinh bot,
noi enzyme kém bén c6 thé mat hiéu qua nhanh. Khi dwoc phoi hop ding véi enzyme dworng hda va
diéu kién 1én men, alpha-amylase chiu nhiét giip cai thién tinh 6n dinh vin hanh, kha ning khudy tron,

truyén nhiét va kha niang tao dworng 1én men tir nguyén lidu giau tinh bot [1,
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Enzymes.bio cung cip ché phidm nay nhw mot san phdm enzyme B2B dat hang truc tuyén theo don vi 1
kg, kém CoA va SDS khi dit hang. Noi dung trén nham ho tro ngwoi dung hi€u dung co ché, pham vi
rng dung va gi¢i han ky thuit ciia enzyme; hiéu qua cu6i cung luén phu thudc vao nguyén liéu, thiét bi

va ciu hinh quy trinh cu thé .

bat mua Thermostable Alpha Amylase Enzyme For Industrial Ethanol Production
trwe 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 truwc tuyén va ching toi sé x Iy don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Thermostable Alpha Amylase Enzyme For Industrial Ethanol Production -

Tai liéu tham khao

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

trich dan trong bai lién két dén day.
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