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Cellulase Enzyme for Bioethanol Production CAS 9012-54-8:
enzyme thuy phan cellulose cho san xuat ethanol sinh hoc

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

Cellulase Enzyme for Bioethanol Production CAS 9012-54-8 la ché phim enzyme dwoc
dung dé chuyén cellulose trong sinh khéi lignocellulose thanh dwong cé thé 1én men, dic biét
la glucose, trreéc hodc trong budrc 1én men ethanol. Cellulase khong tw tao ethanol; né thuc
hién bwdc thiy phan polysaccharide kho tan, con ethanol dwoc tao ra béi vi sinh vat 1én men
nhw nim men hodc vi khudn phu hop. Trong sén xuit bioethanol thé hé hai, hiéu qua cta
cellulase phu thudc manh vao tién xir ly sinh khéi, do tiép can cellulose, cAn bang enzyme bd

tro va cau hinh quy trinh [,

Cellulase CAS 9012-54-8 la gi trong bdi canh bioethanol?

Cellulase CAS 9012-54-8 la tén dinh danh thwong mai - kj thudt cho nhém enzyme c6 kha nang thuy
phan cellulose, polymer gom cac don vi glucose lién két véi nhau bang lién két B-1,4-glycosidic. Trong
rng dung bioethanol tir sinh khdi lignocellulose, cellulase dwoc dung d€ cat cellulose trong rom ra,
thin ciy ngo, ba mia, 16i ngd, phu pham gidy, cardboard hodc cidc dong phu phim giau xo thanh dwong

1én men dwoc 21,

biém quan trong la “cellulase” trong thuc té€ thwong khong phai mot phin ti don 1é. Hé cellulase hiéu
qua thudng bao gdbm nhiéu hoat tinh phéi hop: endoglucanase cit bén trong chudi cellulose,
exoglucanase hoic cellobiohydrolase tdn cong tir ddu mut chudi, va B-glucosidase chuyén cellobiose

thanh glucose. Sw phéi hop nay gidi thich vi sao cellulase dwoc xem la enzyme trung tim trong buéc

dwong héa cia ethanol thé hé hai [,

Enzymes.bio cung cdp san phidm Cellulase Enzyme for Bioethanol Production CAS 9012-54-8 véi vai
tro la nha cung cdp enzyme thwong mai, khong phai nha san xuit enzyme hay phong thi nghiém nghién
ctru. San phdm dwogc ban trwc tiép online theo don vi 1 kg; CoA va SDS dwoc cung cip kém theo khi dit

hang dé hd tro hod so chit lwong va an toan st dung .
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Vi sao cellulase can thiét cho ethanol sinh hoc thé hé hai?

Ethanol nhién liéu truyén thdng thuwdrng dwoc sdn xuit tir dwong hodc tinh bot dé 1én men, chang han
mia, ct cai dwong hodc ngd hat. Nguoc lai, ethanol sinh hoc thé hé hai huwéng dén nguyén liéu
lignocellulose — cac phu phdm ndng nghiép va cong nghiép khdong truc tiép canh tranh véi thwe pham,
nhung chira carbon & dang kho ti€p cin hon. Cellulase la ciu noi gitra cellulose khong tan va dwong ¢

thé 1én men 31,

Sinh khéi lignocellulose cé ciu tric bén vi cellulose dwoc bao quanh béi hemicellulose va lignin.
Cellulose tao khung soi; hemicellulose ldp day va lién két chéo; lignin tao 1¢p “keo” thom, ky nwéc, bao

vé thanh té bao thwc vat khoi phan gidi sinh hoc. Ciu tric nay tot cho ciy, nhwng bat lgi cho thdy phéan

enzyme vi cellulase chi hoat dong hiéu qua khi ti€p can dwoc bé mit cellulose [*],
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Do d6, trong da s6 quy trinh bioethanol tir lignocellulose, cellulase khéng dirng mot minh ma di sau
budc tién xtr ly. Tién xr Iy c6 nhiém vu m& ciu tric sinh khéi, gidm rao can vatly - héa hoc, lam 16 soi
cellulose va ting dién tich ti€p xdc cho enzyme. Cic tong quan vé bioethanol lignocellulose déu xem
tién x ly va thliy phin enzyme la hai nat ky thuit quyét dinh kha ning chuyén déi sinh khéi thanh

ethanol .
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Co ché hoat dong: cellulase “mé& khéa” cellulose nhu thé nao?

Cellulose c6 thé hinh dung nhw mot chudi dai cdc mat xich glucose x&p thang va két tinh mot phian.
Vung cellulose két tinh rat khé bi tdn cong vi cac chudi polymer dwoc gitr bdi mang lién két hydro chat
ché, trong khi viing v6 dinh hinh dé bi enzyme tiép can hon. Endoglucanase thutng khé&i dau bang cach

cit ngau nhién tai cic viing d& ti€p can, tao thém dau chudi méi cho cac enzyme khac (6],

Sau khi endoglucanase tao di€ém cat, cellobiohydrolase hodc exoglucanase tiép tuc “gdm” tir dau chudi
dé giai phong cellobiose va oligosaccharide ngan. Bu¢c nay rat quan trong vi cellulose khong tan
khong thé duwoc nAm men thong thudng st dung truwc ti€p. Sw phan giai theo chudi giip chuyén dan

polymer rin thanh san phdm hoa tan, tao nén cho buwéc tao glucose 171,

B-glucosidase hoan tit chudi phan rng bang cach thiy phan cellobiose thanh glucose. Néu [3-
glucosidase khong du hodc bi e ché, cellobiose c6 thé tich liiy va lam gidm hiéu suit cua cac cellulase

khac. Vi vay, trong thiét ké quy trinh ethanol sinh hoc, f-glucosidase khéng chi la enzyme “phu” ma la

mit xich kiém soat dong chuyén héa tir cellulose sang glucose 8,

Co ché tong thé c6 tinh hiép dong: endoglucanase tao diém tin cdng, exoglucanase/cellobiohydrolase
gidi phong cellobiose, B-glucosidase giai phdng glucose. Trong sinh khéi thuc t€, xylanase va cac

hemicellulase khac ciing c¢é thé 1am ting hiéu qua thily phan bang cach loai bét 16p hemicellulose che

chin cellulose, tao diéu kién cho cellulase tiép can co chit t6t hon 1,

Figure2. 222 A0 2ERRA42AHOR B 89 O/ d &
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Vi tri cua cellulase trong quy trinh sdn xuat bioethanol

Trong mdt quy trinh dién hinh, sinh kh6i dwec thu gom, gidm kich thwéec, tién xt ly, diéu chinh moi
trworng phan (rng, thily phan bang enzyme va sau dé 1én men dé tao ethanol. Cellulase ndm & buéc

thily phan hodc dwong hoa, tirc giai doan chuyén phan carbohydrate ran thanh dwdng hoa tan. Néu

buéc nay kém hiéu qua, vi sinh vat 1én men sé thidu co chat va san lwong ethanol bi gi¢i han 101,

C6 hai ciu hinh phé bién: thiy phan va 1én men tich riéng, hodc dworng héa va I1én men déng thoi. Voi
thiy phan tich riéng, diéu kién cho enzyme va vi sinh vat c¢é thé dwoc t6i wu dbc lap, nhwng glucose ¢

thé tich liiy va giy trc ché nguoc. Voi dwong hoa va 1én men dong thoi, glucose dwoc vi sinh vat tiéu thu

ngay khi hinh thanh, gitip giam tich lily san pham trung gian va cé thé don gian héa dong cong nghé [°1,

C3u hinh quy . . . L e .
trinh Cach cellulase dwoc dung biém manh ky thuat Han ché can tinh dén
rin
Thay phan Cellulase duoc bd sung dé tao Dé theo d&i rieng budc thay phan; DPudng cé thé tich liiy;
riéng réi Ién dich dudng trwde khi dwa vao 1én c6 thé chon diéu kién thuan Igi cho can quan ly trc ché va
men men enzyme nguy co nhiém
Puong hoa va o L _ ) Diéu kién phai dung
. . Cellulase va vi sinh vat Ién men Giam tich Ity glucose/cellobiose; co L .
I[én men déng ) . . . . . hoa gilta enzyme va vi
. hoat dong trong cung hé thé rat gon dong quy trinh . .
thoi sinh vat
Hé tich hop Cellulase phéi hop xylanase, . ) L ) Can can bang cocktail
.. " . . Phu hop sinh khoi phirc tap cé R
v&i enzyme bo hemicellulase hoac enzyme phu ) enzyme theo nguyén
i hemicellulose cao .
tro tro khac liéu
Quy trinh cé Cellulase dwoc ¢6 dinh trén vat - . _, . . Phu thudc vat liéu
" . oy .. Co tiém ndng giam that thoat .
enzyme bat lieu mang dé tang kha nang thu N mang, khuéch tan co
R .., enzyme trong mot s6 mo hinh L
dong ho6i hodc tai st dung chat va chi phi hé thong

Cac nghién ctru vé cellulase bat dong cho thay viéc c6 dinh enzyme trén vat liéu mang co6 thé ting kha
nang thu hdi enzyme va hé tro thiy phan phu phdm néng nghiép trong dinh hwéng san xuat
bioethanol. Tuy nhién, day 1a mdt huwéng cong nghé riéng, khong nén mic dinh rang moi quy trinh

thwong mai déu st dung enzyme bat dong [,
Nguyén liéu phu hop: khdng phai sinh khdi nao ciing giéng nhau
Cellulase c6 thé dwoc irng dung cho nhiéu dong nguyén liéu lignocellulose, nhwng toc do thiy phan va

lwong duwong thu dwoc phu thudc rat 1én vao thanh phan va lich st xtr Iy cia nguyén liéu. Rom ra, thian

ciy ngo, ba mia, 16i ngd va cac phu phadm ndng nghiép khac thwong cé cellulose ddng ké nhuwng ciing
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chira lignin va hemicellulose, nén can tién xir ly dé ting kha ning enzyme tiép can 2],

Corn stover 1a vi du dién hinh cho nguyén liéu ethanol thé& hé hai vi c6 sdn & quy md 1&n sau thu hoach
ngd. Cac tdng quan gan day veé bioethanol tir corn stover nhin manh rang t6i da héa san xuit ethanol

khong chila b6 sung cellulase, ma con can téi wu tién x ly, dwong hoa, 1én men va quan ly chat trc ché

phat sinh tir qua trinh xi ly sinh khai 1.

Figure 3. A == R 7tLIOLA|, 2 2H| 25t0| EZ 20N, -2 F 2 AICIHOHA| 7t &=
NHOZ XA ESI0 AERRAMESS ARHQAG X T O = HatoCt

Cardboard va gidy thai c6 dac diém khac: chung da trai qua mot phan qua trinh x ly c6ng nghiép, nén
c4u truc lignocellulose c6 thé dé ti€p cin hon so véi sinh khéi thd. Nghién cru vé sin xuit dong thoi
cellulase va xylanase b&i Penicillium occitanis Pol6 da xem cardboard waste nhw mét co chit bén virng
c6 titm nang cho rng dung bioethanol, cho thiy dong thai cellulose sau tiéu dung ciing c6 thé dwoc
dwa vao md hinh valorization 31,

Mot s6 nghién ctru cling xem xét phu phdm ndng nghiép nhw vat liéu nudi ciy vi sinh vit san xuat
cellulase, vi du cam gao da tich dau hodc cic dong phu phidm gidu carbon. Diéu nay phan 4nh mot

hwéng phat trién rong hon: khong chi dung enzyme dé xir Iy phu phdm, ma con tin dung phu pham

1am nén san xudt enzyme hoic enzyme cocktail cho biorefinery 4,
Tién x{ ly va vai tro cha lignin: yéu té quyét dinh kha ning ti€p cdn enzyme
Lignin la mot trong nhitng rao can lén nhat doi véi cellulase. N6 c6 thé bao boc vi soi cellulose, lam

gidm dién tich bé mat tiép xtc, dong thoi gy hdp phu khong hiru ich d6i véi enzyme. Khi enzyme bi gitr

trén lignin thay vi cellulose, hoat tinh thwc té€ d6i v&i co chat muc tiéu gidm du lwong enzyme b6 sung
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khong thay doi (4],

Cac phwong phap tién xt Iy nhw acid loang, kiém, hoi nwéc ap lwc, organosolv hodc cac bién thé sinh
hoc - héa ly dwoc nghién clru nham phé v ciu truc lignocellulose. Muc tiéu khong chi la “lam mém”
nguyén liéu, ma la thay doi ciu tric thanh té bao theo hwéng ting d6 x6p, giam két tinh twong doi ca

cellulose hoic loai bét hemicellulose/lignin can tré enzyme (51,

Tuy nhién, tién x& Iy qua manh cé thé tao chat &rc ché 1én men, lam suy gidm hoat dong cta vi sinh vat
hoic ting yéu ciu xt ly dong dich. Vi vay, quy trinh t6t cAn cin bing giita ting kha ning thly phan va
han ché hinh thanh chit gy doc cho buwéc 1én men. Py la Iy do hiéu suit ethanol khong thé dwoc suy

ra chi tir tén enzyme, ma phai gin v&i toan bo chudi cong nghé Bl

Figure 4. X2|= 2| I MEZQA UIERAS HO{ O B2 MEZQAE
HE LECIOLH O =SAIH 22N S3tE S AlZICH

Phéi hop cellulase véi xylanase va enzyme bé tro’

Trong sinh khéi thwc vat, cellulose hiém khi ton tai & dang tinh khiét. Hemicellulose, dac biét 1a xylan
trong nhiéu phu ph4m néng nghiép, nam xen gitra cellulose va lignin. Néu hemicellulose khong dwoc xir

1y, 1&p polymer nay c6 thé han ché dutng di clia cellulase dén bé mit cellulose. Xylanase gitp cit xylan,

qua dé mé ciu tric thanh t& bao va tao hiéu trng hiép dong véi cellulase 1,

Hiép dong cellulase-xylanase khéng chi lam ting duwong C6 tir cellulose, ma con cé thé gidi phdng
dwong C5 tir hemicellulose. Piéu nay mé rong nguon carbon cho 1én men, nhwng cling dat ra yéu cau

vé ching vi sinh vat: Saccharomyces cerevisiae thong thuwdng 1én men glucose tot, trong khi viéc st dung
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xylose hodc cac pentose khac thwong can chung dwoc chon loc, cai bién hodc hé 1én men khac phu hop

hon 5],

B-glucosidase ciing la enzyme bé tro rat quan trong trong cocktail cellulase. Khi cellobiose dwoc
chuyén nhanh thanh glucose, rc ché ngwoc 1én endoglucanase va cellobiohydrolase c6 thé giam, lam

dong thuy phan thong suét hon. Cac nghién ctru vé B-glucosidase dung nap glucose cho thiy viéc cai

thién mét xich nay 1a mét hwéng dang chi y trong thiét ké enzyme cho thily phan sinh khéi 81,
Bang chirng nghién clru vé cellulase trong san xuat bioethanol

Cac tong quan vé cellulase tir ndm va vi khu&n théng nhit rang cellulase 1a nhém enzyme c6t 16i trong
cong nghiép chuyén hoa cellulose, bao gobm bioethanol, thirc &n chin nudi, dét may, gidy va cic &ng

dung xtr Iy phu phadm. Trong linh vic ethanol sinh hoc, vai tro cia cellulase tip trung vao buéc duong

héa: tao dworng 1én men tir nguyén liéu cellulose khé tan 21,

Tong quan vé san xut cellulase tir nAm va vi khuin trén phu phdm néng nghiép ciing nhdn manh hai
khia canh lién quan truc ti€p dén bioethanol: ngudén enzyme cé thé da dang, va phu pham n6ng nghiép
vira la co chit san xuit enzyme vira 1a nguyén liéu can dwoc thiy phan. Piéu nay phu hop véi logic kinh
té tuin hoan cta ethanol thé hé hai, noi phu phdm dwoc chuyén thanh nhién liéu hodc héa chat sinh

hoc 1€,

Figure 5. 2EIM QI TKX2Z| Z2= AECIOHN7t AE2 A0 F2oH7| 24
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Nghién ctru vé phu phdm ndng nghiép va thiy phin enzyme cho thay khi cellulose dwgc chuyén thanh
duong, cac vi sinh vt nhw Saccharomyces cerevisiae hodc Zymomonas mobilis c6 thé tham gia buéc 1én
men ethanol. Sy khac biét gitra cac chiing 1én men, loai nguyén liéu va diéu kién xt ly giai thich vi sao
cung dung cellulase nhwng két qua thuwc nghiém cé thé khac nhau dang ké 191,

O’ quy md co ché, cac nghién ciru thwe nghiém va mé phdng vé cellulase nhw enzyme bioethanol gitp
1am ré twong tac gitra enzyme va cellulose, bao gom cach enzyme bam, cit va di chuyén trén bé mit co

chit. Nhitng hi€u biét nay ho tro viéc giai thich vi sao cellulose két tinh, lignin va cic sdn phdm trung

gian c6 thé 1am cham thiy phan (6],
Nhirng yéu té van hanh anh huéng dén hiéu qua cia cellulase

Yéu t6 dau tién la mirc do tién xt ly va dién tich tiép xuc cta cellulose. Sinh kh6i dwoc nghién, lam x6p
hodc khir mot phan lignin thwong cho enzyme nhiéu di€ém bam hon so véi vat liéu thd. Nhuwng xtr ly qua
murc c6 thé tao hop chit &c ché 1én men, nén hiéu qua thwc té phai ddnh gia trén cd dwong giai phong

14n kha ning 1én men cta dich thdy phan [,

Yéu t6 thir hai la thanh phan enzyme. Néu hé cellulase thiéu B-glucosidase, cellobiose c6 thé tich liy;
néu thi€u xylanase trong nguyén liéu giau hemicellulose, 1&p xylan cé thé can tré cellulase; néu thiéu
enzyme phu trg' phti hgp, phin cellulose trong cau tric phirc tap c6 thé khong dwoc khai thac hét. Vi

vay, khai niém “cocktail enzyme” quan trong hon viéc nhin cellulase nhw mdt hoat tinh don 1& [°1.,

Yéu t6 thir ba la chung vi sinh vat 1én men. Glucose tir cellulose thwong dwgc nAm men cong nghiép st
dung t6t, nhwng dich thiy phan lignocellulose c6 thé chira hén hgp dwdrng C6 va C5, cling cac chit (e
ché phat sinh tir tién x ly. Nhitng nghién ctru vé transporter dwong trong nidm cho thiy kha nang thu

nhan va chuyén héa dwdng 13 niit quan trong dé nang cao hiéu qua ethanol thé hé hai 151,
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Yéu t6 thi tw 1a cAu hinh quy trinh. Thuy phan riéng, dwong héa - 1én men dong thoi, hodc cadc mo hinh
tich hop hon déu c6 wu va nhwgc diém. Khéng c6 mot cdu hinh t6i wu cho moi nguyén liéu; lwa chon

phu thudc vao muc tiéu vin hanh, loai sinh khdi, kha ning kiém soat nhiém, dung nap ethanol ctia vi

sinh vat va yéu cau xtt Iy dong sau 1én men B,
Loi ich ky thuat khi dung cellulase cho bioethanol

Loi ich truc ti€p nhat 1a chuyén cellulose — nguon carbon doi dao nhwng khong 1én men truc ti€p —
thanh glucose hoac duwdng hoa tan. Day 1a buwdc bat budc néu mudn khai thac rom ra, than ciy ngb, ba
mifa, cardboard hoic phu phdm giau xo 1am nguyén liéu ethanol thay vi chi dung dwdorng/tinh bot dé

chuyén héa [,

Loi ich thi hai 1 tinh chon loc sinh hoc. Cellulase cat lién két glycosidic trong cellulose trong diéu kién
quy trinh twong thich hon v&i hé sinh hoc so v&i nhiéu phwong phap héa hoc khic nghiét. Diéu nay
gitp tich hop enzyme v&ilén men va gidm nhu ciu trung hoa hodc xt Iy héa chat manh trong mét sé

thiét k& quy trinh 11,

Loi ich thi ba l1a kha nang phdi hop linh hoat. Cellulase c6 thé dwoc dung véi xylanase, B-glucosidase
tang cwong, hemicellulase hodc ciac enzyme phu tro khac dé phu hop véi tirng loai sinh khéi. Cach tiép
cin da enzyme phan anh ding ban chit cda lignocellulose: mdt ma tran polymer phtrc tap chi khéng

phai cellulose tinh khiét [°],
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Loi ich th tw 1a pht hgp v&éi mo hinh biorefinery. Puwdong tao ra tir cellulose khong chi cé thé 1én men
thanh ethanol ma con c6 thé 1a nén carbon cho cac san phdm sinh hoc khéc, tuy hé vi sinh va thiét ké

quy trinh. Vi vy, cellulase la enzyme nén trong nhiéu chién lwgc ning gia tri phu pham lignocellulose
[16]

Figure 7. 4

of -, ot

Gi&i han can hiéu ding dé tranh ky vong sai

Cellulase khong phai “enzyme tao ethanol”. N6 chi thwc hién thiy phan cellulose thanh dwong; ethanol
la sdn pham ctia bwéc 1én men do vi sinh vit ddm nhiém. Néu dich dwong khéng dwoc 1én men boi
ching pht hop, hodc néu vi sinh vit bi trc ché boi hop chit phat sinh tir tién xr ly, viéc bo sung

cellulase khong tw dong dan dén hiéu suit ethanol cao 9],

Cellulase cting khong loai bo hoan toan nhu cau tién x ly. V&i sinh khoi giau lignin hodc c6 ciu tric
chit, enzyme c6 thé bi han ché tiép cin co chit hodc bi hdp phu khong hiru ich 1én lignin. Cac nghién
ctru vé bién ddi lignin cho thiy ciu truc va tinh chat lignin c6 dnh hwong truc tiép dén thiy phan

enzyme trong dinh hwéng san xuat bioethanol ],

Ngoai ra, méi nguyén liéu c6 thanh phan khic nhau. Rom ra, corn stover, ba mia, cardboard va phu
phim gidy c6 ty 1€ cellulose, hemicellulose, lignin, tro, phu gia va chit (rc ché khac nhau. Do d6, két qua
trén mot nguyén liéu hodc mot nghién ctru khong nén dwoc dién gidi nhw cam két hiéu suit cho moi

diéu kién cong nghiep 131,
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Thong tin cung rng tir Enzymes.bio

Enzymes.bio cung cip Cellulase Enzyme for Bioethanol Production CAS 9012-54-8 nhw m6t san
phdm enzyme thwong mai phuc vu rng dung thiy phan cellulose trong bdi canh san xuit ethanol sinh
hoc va xtt ly sinh khoi. Enzymes.bio la nha cung cdp, khong phai nha san xuit enzyme va khong trinh

bay san pham nhu két qua cia mét dich vu phong thi nghiém ndi bo .

San phdm dwoc ban truc ti€p online theo don vi 1 kg. Khi ddt hang, CoA va SDS dwgc cung cip kém
theo, gitp nguoi dung co tai liéu di kém dé lvu ho so chit lwgng va an toan trong qua trinh ti€p nhén,

bdo quan va st dung enzyme theo quy trinh ndi b6 .

Figure 8. 2 E 2tOLA| 7t+E 0l SCF Erot=2 289 A R0 A& Ll 7t
84 22(1E, 2RHeA ZxToR oSt

Trong s dung thuc té, ngwoi vian hanh nén xem cellulase la mot thanh phan ctia hé thong cong nghé
gdm nguyén liéu, tién xtr Iy, enzyme bo tro, diéu kién thdy phan, ching 1én men va xt ly sau 1én men.
Céch ti€p can hé théng nay phu hop véi bang chirng nghién ctru hién nay: hiéu qua bioethanol tir

lignocellulose 13 két qua ctia nhiéu mét xich dwoc t8i wu dong thoi, khong phai chi cda riéng enzyme B,
Két ludn

Cellulase Enzyme for Bioethanol Production CAS 9012-54-8 la enzyme thiy phan cellulose quan trong
cho sdn xuit ethanol sinh hoc tir sinh khéi lignocellulose. V& co ché, cellulase chuyén cellulose khé tan

thanh glucose thong qua sy ph6i hop cua endoglucanase, exoglucanase/cellobiohydrolase va B-

glucosidase; glucose sau d6 dwoc vi sinh vat 1én men thanh ethanol 11,
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Gia tri ky thuat cda cellulase ndam & kha ning khai thac phu phdm giau xo nhw rom ra, corn stover, ba

mia, cardboard va phu pham gidy. Tuy nhién, hiéu qua thwc t€ phu thudc vao tién xt ly, lignin,

hemicellulose, enzyme b6 tro nhw xylanase, chiing 1én men va ciu hinh quy trinh 1,

D6i véi doanh nghiép hodc nhém ki thuit dang phat trién quy trinh ethanol thé hé hai, cellulase nén
dwgc danh gia nhw mot phan ctia chudi chuyén héa sinh khdi hoan chinh. Enzymes.bio cung cip san
phidm theo don vi 1 kg qua kénh online, kém CoA va SDS khi dit hang, phu hop cho nhu cdu st dung

enzyme thwong mai trong cac quy trinh da c6 danh gia kj thuat noi bo .

Pat mua Cellulase Enzyme For Bioethanol Production Cas 9012-54-8 truwc tuyén

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

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Cellulase Enzyme For Bioethanol Production Cas 9012-54-8 -

Tai liéu tham khao

DPuwoc danh s6 theo thit 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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C6 cau hdi vé don hang? Pdi ngii clia ching t6i ludn sdn sang ho tro.

EMAIL wholesale@enzymes.bio DIEN THOAI (HOA KY) +1 (507) 428-6057 Lién hé véi ching tdi >
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