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Hemicellulase trong xtr ly nguyén liéu thwc vat: giam do
nhot, ho tro chiét xuat va thay phan sinh khoi

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

Hemicellulase 12 nhém enzyme phan cit hemicellulose — phan polysaccharide phin nhanh
trong thanh té bao thwc véat, thwong hién dién cung cellulose, pectin va lignin. Trong (rng dung
B2B, enzyme hemicellulase dwgc dung dé lam “md” ciu tric nguyén liéu thwe vat, giam do
nhdt, cai thién loc/ép/chiét xuat va ho tro thuy phan sinh khéi khi phdi hop ding véi cac

enzyme khac [,

N6i ngan gon cho ciu héi “hemicellulase l1a gi”: diy khong phai lic nao ciing 1a mot enzyme don 18,
ma thwong la tén thwong mai hodc ky thuat cho mot hé hoat tinh tdc dong 1én xylan, arabinoxylan,
mannan, glucomannan va cac nhanh dwong phu trong hemicellulose. Enzymes.bio cung cap
Hemicellulase vé&i vai tro nha cung cap thwong mai, ban truc ti€p online theo don vi 1 kg; CoA va SDS

dwoc cung cip kém theo khi dat hang.
Hemicellulose la gi va vi sao cdn hemicellulase?

Hemicellulose 1a nhém polysaccharide khong dong nhat trong thanh t€ bao thwc vat. Khac véi cellulose
c6 mach B-glucan twong déi tuyén tinh va két tinh, hemicellulose thwong phan nhanh, c6 d6 hoa tan va
kha ning gitr nwérc thay d6i theo nguon thwe vat. Cac dang phd bién gom xylan, arabinoxylan, mannan,
glucomannan, xyloglucan va cac polymer c6 nhém thé nhuw acetyl, arabinosyl hodc glucuronyl. Chinh sw

da dang nay khién “hemicellulase” trong thuwc té thwong bao ham nhiéu hoat tinh bo trg, thay vi chi mot

co ché cit duy nhat [,

Trong quy trinh ché bién thyc vat, hemicellulose cé thé tao ra ba nhém vin dé vin hanh. Thit nhat, cac
polysaccharide hoa tan hodc ban hoa tan lam ting d6 nhét, khién bom, khudy, loc va tach pha khé hon.
Thir hai, mang hemicellulose bao quanh cellulose, tinh bot, protein hodc hop chat phenolic, lam gidm

kha nang tiép cin clia nwéc, enzyme khac va vi sinh vt 1én men. Thit ba, trong sinh khéi lignocellulose,
hemicellulose 1a mét phan ctia ciu tric bén virng cung cellulose va lignin, lam giam hiéu qua giai phong

dwong néu khong cé tién xt 1y hodc phdi hop enzyme phu hop 2,
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Hemicellulase dwoc dung dé cat c6 chon loc cac lién két glycosidic va mot s6 lién két phu trong mang
hemicellulose. Khi cAc mach dai bi rit ngin, dd nhét c6 thé gidm; khi cdc nhanh bi thdo bét, enzyme
chinh c6 thé ti€p cAn mach xwong séng tot hon; khi mang thanh t€ bao dwgc ndilong, qua trinh chiét
xudt hodc thily phan c6 thé dién ra hiéu qua hon. Cac tdng quan vé enzyme phan gidi lignocellulose

nhin manh rang tic dong cong nghiép thworng dén tir phdi hop enzyme, vi thanh té€ bao thwc vat1a hé

vat lieu phttc hop chtt khong phai mét polymer don nhat 31,
Co ché tac déng: hemicellulase khéng chi la “xylanase”

Trong nhiéu ngir cdnh, ngwoi dung nhic dén hemicellulase va xylanase gin nhu thay thé cho nhau,
nhwng vé Ky thuit hai khai niém nay khong hoan toan giong nhau. Xylanase 1a mot nhém hoat tinh
quan trong, cat mach xylan hodc arabinoxylan; con hemicellulase c6 thé bao gom thém mannanase,
arabinofuranosidase, 3-xylosidase, acetyl xylan esterase, glucuronidase va cac enzyme thao nhanh
khéc. Sw khac biét ndy quan trong vi hemicellulose cta ltia mi, cdm gao, ba nho, rong bién, gb mém

hoidc phu phdm dau nanh cé ciu tric khong gidng nhau 1,

C6 thé hinh dung hemicellulose nhw mot “lép keo phadn nhdnh” nam giita cac vi soi cellulose. Enzyme
cat mach chinh nhu endo-xylanase hoidc endo-mannanase lam polymer dai v thanh oligosaccharide
ngan hon. Enzyme thdo nhanh loai bé cdc nhém arabinose, acetyl hodc glucuronic acid, giip mach
chinh bét cong kénh va dé bi cat ti€p. Enzyme hoan tit nhuw B-xylosidase hodc B-mannosidase c6 thé
chuyén c4c doan ngin thanh dworng don trong cac hé thuy phan sau hon. Cac nghién ctru vé co ché cua
cellulase, hemicellulase va enzyme ligninolytic déu nhan manh vai tro cda tirng hoat tinh trong mang

phan &ng néi ti€p va hiép dong .

Hiéu qua ctia hemicellulase vi vy phu thudc vao “dung co chit”. Mot ché pham cé hoat tinh thién vé
xylanase c6 thé phu hop v&i nguyén liéu giau arabinoxylan nhw cdm, lda mi hodc phu phdm ngii céc,
nhwng khéng nhit thiét t6i wu cho nguyén liéu giau mannan. Nguwoc lai, mot hé c6 mannanase cé thé
hitru ich hon vé&i nguyén liéu chira mannan hodc glucomannan. Cac téng quan vé hemicellulase vi khuin
chiu nhiét cling cho thiy sw quan tim céng nghiép dang tip trung vao d6 bén, pho6 co chat va kha ning

hoat dong trong diéu kién quy trinh da dang, khong chi vao mdt hoat tinh don 1& [*],
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Hemicellulase khac gi cellulase, pectinase va enzyme lignin?

Hemicellulase, cellulase va pectinase déu 1a enzyme xtt ly polysaccharide thwc vat, nhwng chiing nham
vao cac phan khac nhau ctia thanh t&€ bao. Cellulase cat cellulose; pectinase cit pectin; hemicellulase cit

hemicellulose. Trong nhiéu quy trinh chiét xuit thwc vat, ba nhdm enzyme nay dwoc phoi hop vi thanh

t& bao gidng mot vat lidu composite, noi mot thanh phan bi giit chit béi cac thanh phan khac [°,

Lignin la treong hop khac. Lignin khong phai polysaccharide ma la polymer thom phirc tap, c6 tinh ky
nuwéc va bén hoéa hoc cao hon. Cac enzyme thwong dwoc nhic dén trong phan gidi lignin gdm laccase,
lignin peroxidase va manganese peroxidase; ching c6 co ché oxy hda khac v&i enzyme thiy phan
glycoside nhw hemicellulase. Vi viy, hemicellulase khong nén dwoc hiéu 1a enzyme “pha lignin”, du viéc
cat hemicellulose c6 thé giip 1am 16 bé mat cellulose hodc thay d6i kha nang ti€p can trong ma tran

lignocellulose 3,

Khi nao phdéi hop véi

Nhém enzyme Co chéat chinh Tac dong ky thuit thwong gap .
hemicellulase?
Xylan, arabinoxylan, Gidm d6 nhdt, ndi mang thanh té La enzyme trung tam trong
Hemicellulase mannan, glucomannan va bao, hd trg giai phéng nguyén liéu giau xo
nhanh hemicellulose duong/oligosaccharide hemicellulose

, R ) x Khi can thay phan sau
Thuy phan sgi cellulose, ho tro giai ] y .

Cellulase Cellulose i . . lignocellulose hodac m¢& cau
phéng glucose trong sinh khoi ]

trdc xo manh hon
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Khi nao phéi hop véi

Nhom enzyme Co chat chinh Tac dong ky thuat thuwong gap .
hemicellulase?
) ) HO trg lam trong, ép, loc va chiét Khi nguyén liéu giau pectin
Pectinase Pectin . s e
xuat tir trai cay/rau nhu qua, ba qua, vo qua
o . . L Khi lignin la rao can chinh,
Enzyme Lignin va hop chat thom Oxy hda lignin, ho tro x& ly . R o ,
o ] N ] N thuong thudc chién lwoc xtr
ligninolytic lién quan xo/lignocellulose trong mét s6 hé

ly riéng

Béng trén gitp trdnh mot hiéu IAm phé bién: goi chung moi enzyme xtr ly xo 1a “hemicellulase”. Trong
thuce té, lwa chon enzyme phu thudc vao thanh phan hdéa hoc cia nguyén liéu va muc tiéu quy trinh.
Nghién ctru vé xtr Iy ba nho cho thiy cellulase, pectinase va hemicellulase cé thé dwoc danh gia riéng vé
kha ning ho tro chiét xuit hop chit phenolic, phdn 4nh ding nguyén tic rang moi nhém enzyme tao ra

mdt kiéu mé ciu tric khac nhau P,
Ung dung trong chiét xuat hop chat thuwc vat va chat xo’ hoa tan

Trong chiét xuat thwc vat, hemicellulase dwoc dung dé pha mot phan hang rao thanh té bao, gitp dung
moi nwéc hodc hé dung moi thwe pham ti€p cdn chit muc tiéu tot hon. V&i ba nho, cic enzyme phan
gidi thanh t€ bao nhuw cellulase, pectinase va hemicellulase da dwoc nghién cru nham ting kha nang thu
hoi hop chit phenolic tir phu phdm sau ép nho. Piém dang chu y la enzyme khong “tao” phenolic méi
theo nghia don gian; chiing chti yéu giai phéng hodc lam dé chiét cac phan tir von bi giit trong ma tran

té bao I,

Trong cac quy trinh chiét xuit polysaccharide, hemicellulase thwong xuét hién trong hé da enzyme, déi
khi két hop vé&i siéu Am dé ting truyén khoi va pha v cdu tric mo. Nghién ciru vé chiét xuit
polysaccharide tir Ulva lactuca str dung cach tiép can da enzyme c6 hd tro siéu am, cho thdy xu huéng
két hop co hoc-enzyme dé nang hiéu qua thu hdi tir nguyén liéu sinh hoc phirc tap [¢l. Cach tiép can
nay phu hgp véi thuce té cong nghiép: enzyme xt ly lién két héa hoc ddc hiéu, con luc co hoc hodc siéu

am hé tro phan tan va ting dién tich ti€p xuc.

Mot hwéng lién quan la diéu chinh tinh chat cda chat xo hoa tan. Nghién ctru vé chat xo hoa tan tir ba
nuéc twong cho thay xir Iy enzyme c6 hd tro siéu am c6é thé dnh hwdng dén tinh chatly héa cia phan
chat xo thu dwoc 7], V&i cac nguyén liéu nhw cam, ba dau, ba qua hoic phu pham l1én men,

hemicellulase c6 thé gitip chuyén mot phan polysaccharide khéng hoa tan hoac khé chiét thanh doan
dé hoa tan hon; tuy nhién, mirc d bién ddi cAn phu hop v&i muc tiéu cudi nhw dé nhét, kha nang giir

nwéc hodac cam quan.
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Can nh4n manh rang chiét xuit bang enzyme khong phai ltic ndo cling dong nghia véi hiéu suit cao
hon cho moi chat. Néu muc tiéu 1a polysaccharide phan tr lwong cao, thuy phan qué siu cé thé lam
gidm kich thwéc phan tir va thay do6i tinh ning. Néu muc tiéu la dich chiét trong, gidm dé nhét co thé co
loi; nhwng néu san phdm cin dd sét tw nhién, x Iy qua mc c6 thé bat lgi. Cac nghién ctiru vé
polysaccharide cdm gao chiét bang enzyme cocktail va siéu 4m cho thdy xtt ly c6 thé 1am thay ddi ca dic

tinh Iy hoéa 1an cdu tric cda polysaccharide, khong chi don thuin ting lwong chiét 8],
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Ung dung trong nwédc qua, dich chiét va 1én men thwc vat

Trong nuwéc qua va dich chiét thwe vat, thanh té bao chira pectin, cellulose va hemicellulose cé thé lam
dich duc, nhét hodc kho loc. Hemicellulase ho tro bang cach rut ngan cac polysaccharide hemicellulose,
gitp giai phdng nwée té bao va gidm can tré dong chay qua 1op loc. Cac tong quan vé xi ly enzyme
trong nwéc qua nhiét d¢i ghi nhan enzyme cé thé anh huwdng dén tinh chatly héa va chirc ndng cla san

phdm, nhung tic dong phu thudc vao loai qua, thanh phian thanh té bao va diéu kién ché bién 1,

Trong thiy phén va 1én men qua nguyén trai hodc nguyén liéu cé vo, enzyme phan giai thanh té bao cé
thé lam thay déi gidi phong dwong, acid hiru co, hop chit hwong va hop chat phytochemical. Nghién
ctru vé Citrus reticulata trong qué trinh thuy phin enzyme va 1én men cho thay cac thudc tinh dinh
dudng, hwong vi va phytochemical bién d6i theo qua trinh xir Iy %, Bidu nay dic biét quan trong véi

nguyén liéu c6 vo hodc mé xo, noi hemicellulose gop phén giir cic hop chat trong cdu truc té bao.
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Trong d6 u6ng tlr ngli cc hodc malt, hemicellulose nhw arabinoxylan c6 thé tao d6 nhét va anh hwéng
loc. Hemicellulase c6 thé hd trg 1am gidm tré Iuc loc, nhat 1a khi phdi hop véi cac buée nhiét, nghién va
enzyme khac. Tuy nhién, trong d6 uéng, muc tiéu khong phai luén la thiy phan t6i da; doi khi can duy
tri than vi, 40 duc mong mudn hodc tinh 6n dinh keo. Vi vy, tng dung hemicellulase & diy nén dwoc

hi€u 1a diéu chinh c4u tric polysaccharide c6 kiém soat, khong phai loai bo hoan toan chit xo.
Ung dung trong sinh khai lignocellulose va nhién liéu sinh hoc

Trong sinh kh&i ndng nghiép nhuw rom ra, 16i ngd, ba mia, triu, vo hat hodc phu phidm go, hemicellulose
la mot trong ba thanh phan cdu tric chinh cung cellulose va lignin. Khi san xuat dwong 1én men hoac
nhién liéu sinh hoc, enzyme hemicellulase gitp giai phéng dwong tir phan hemicellulose va lam ting
kha nang tiép cin cellulose cho cellulase. Tong quan vé sinh khéi lignocellulose va enzyme cho thay
budc phan gidi sinh khoi bi chi phoi b&i ciu tric bén, mirc d6 tién x ly, thanh phan enzyme va hién

twong (rc ché trong mdi truworng phan tng thue t& 121,

Mot diém ky thuat quan trong 12 hemicellulase thudng phat huy tt nhat trong chudi xtt ly ndi ti€p hoic
phoi hop. Nghién clru vé sy tac dong tudn tw clia cac enzyme phan gidi xo trén thian ngé cho thay trinh
tw va két hop enzyme c6 thé anh huwdng dén mirc do phan hiy co chit [, igu nay cé y nghia thuc té:
néu hemicellulose che chin cellulose, cat hemicellulose tru¢c hodc song song c6 thé ci thién kha niang
cellulase ti€p cin; ngwoc lai, néu co chit da duoc tién xi Iy manh, nhu cdu tirng hoat tinh c6 thé thay
doi.

Tir goc nhin kinh t€ quy trinh, enzyme khong chi dwoc danh gid bang kha ning thily phan ma con bang
tac dong dén chi phi dwong hodc ethanol cudi cung. Phan tich ky thudt-kinh té vé quy trinh khir acetyl
va nghién dia da xem xét anh hwdng cia nang lwong tinh luyén va st dung enzyme dén gia duworng va
ethanol ti thi€u, phan 4nh mé&i quan hé gitra tién xt Iy co hoc, héa hoc va enzyme trong chudi sinh
khéi 21, Do @6, hemicellulase 1d mdt phin clia bai todn hé théng: giam d6 bén co chat, ting dwong thu

hoi, nhung van phai cAn bang chi phi va diéu kién van hanh.
Trong xt ly chat thai lignocellulose, nhiéu nguén phu phim céng nghiép va néng nghiép dwoc xem la

co chit tiém nang dé thu enzyme hodc san xuat bioethanol. Cic tdng quan gin day vé sinh khai thai

lignocellulose nhdn manh co hoi tAn dung ngudn carbon ré tién, déng thoi chi ra thach thirc vé tién xtr

Iy, thiy phan va 1én men 31, Hemicellulase c6 vai tro trong phan “mé khéa” hemicellulose, nhwng

khong thay thé toan bd hé enzyme cin thiét cho cellulose hodc cac budc xtr ly lignin.
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Ung dung trong dét, xo’ thwe vat, gidy va khir mwc

Trong xr Iy xo thwe vat nhw lanh, gai hodc soi tir than cay, hemicellulose va pectin gép phan gin két bo
soi. Xt Iy enzyme c6 thé gitp tach soinhe hon, cai thién dd manh hodc thay d6i bé mit soi ma khéng
can diéu kién hdéa hoc qua manh. Nghién ctru vé xt Iy lanh bang cac t6 hop enzyme chién lwoc da danh
gid anh huwdng lén do manh sgi va tinh chat co hoc cia composite, cho thay phdi hop enzyme c6 thé tic

dong dén ca kha nang xit Iy soi 1an dic tinh vat liéu cusi 14,
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Trong gidy va tai ché gidy, muc tiéu thudng 1a thay d6i bé mit xo, hd tro tich mwc hodc cai thién thoat
nwédc ma van bao toan do bén gidy. Nghién ctru vé khir muc sinh hoc gidy thai bang t6 hop enzyme nim
cho thiy enzyme c6 thé tham gia vao qua trinh xtr ly gidy thai va tao dong phu phdm cho 1én men tiép
theo [*°]. Hemicellulase trong ngit canh nay c6 thé hd tro bién di hemicellulose bé mit, nhung mtc do

thiy phan can dwoc kiém soat vi xo gidy phu thudc vao cin bang gitra kha nang tach va do bén co hoc.

Cac enzyme dung trong bot gidy va gidy thwong dwoc Iwa chon theo pH, nhiét do, thoi gian lwu va yéu
ciu chit lwong xo cia tirng day chuyén. Tong quan vé enzyme cellulase kiém trong tai ché bot gidy va
gidy cho thdy méi trwedrng cong nghiép co6 thé yéu ciu enzyme hoat dong trong diéu kién khac biét so
v&ri ché bién thwe pham €], V&i hemicellulase, nguyén tic tirong tw vin ding: can pht hop véi ma tran

X0, hda chat hién dién va muc tiéu cong doan.
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Ung dung trong thirc n chan nudi va nguyén liéu giau NSP

Trong thirc an chdn nudi, nhiéu nguyén liéu thwc vat chira polysaccharide khong tinh bot, thwong goi la
NSP. Arabinoxylan, B-glucan, mannan va cac hemicellulose khac c6 thé 1am tang d6 nhét dich rudt hodc
bao boc dinh dwéng, tly loai vat nudi va loai khau phan. Hemicellulase, dac biét 1a cac hoat tinh
xylanase hodc mannanase, dwoc dung dé cit cic polymer nay thanh doan ngin hon, tir 46 ho tro kha
ning ti€p can tinh bot, protein va lipid trong nén thic an 71,

Co ché trong thirc an khong chi la “tao thém dwong”. V&i vat nudi da day don, loi ich thwong lién quan
dén gidm do nhdt, pha vy thanh té bao thwce vat va thay do6i co chat 1én men cho hé vi sinh dwdorng rudt.
Tuy viy, hiéu qua phu thudc manh vao loai ngii cdc, mirc xo, xr ly nhiét, tu6i vat nudi va cong thirc khau
phan. Cac tong quan vé enzyme vi khuin phén gidi cellulose va hemicellulose nhdn manh tiém nang
céng nghiép va y sinh ctia nhdm enzyme nay, nhwng ciing cho thay co chit thwce té quyét dinh hoat tinh
quan sat dwoc 171,

Trong thwc t&€ B2B, nén hiéu hemicellulase trong thitc &n chidn nudi nhw mdt céng cu hd tro tiéu héa
nguyén liéu thuc vat, khéng phai chat thay thé dinh dwéng. Néu khau phin cé it co chit hemicellulose
phu hop, tic dung c6 thé han ché; néu khau phin giau arabinoxylan hodc mannan, enzyme phu hop cé
thé c6 y nghia hon. Cach dién giai nay gitip tranh ky vong qua mic va phit hop v&i ban chit co chat-dic

hiéu cia enzyme.
Yéu td quy trinh dnh hudng dén hiéu qua hemicellulase

Hemicellulase 1a protein xtc tac sinh hoc, nén hoat tinh bi anh hwéng béi pH, nhiét d, dd am, thoi gian
ti€p x1c, kich thwéc hat, tién xi Iy va thanh phan héa hoc ctia nguyén liéu. Khong c6 mot diéu kién “toi
wu chung” cho moi hemicellulase va moi nén sdn pham. Cac tong quan vé hemicellulase chiu nhiét cho

thay nguén enzyme va ciu tric protein lién quan trwc ti€p dén kha ndng chiu nhiét, 6n dinh va hoat

dong trong moi triorng cong nghiép 4,

Kich thwérc hat va mirc pha v co hoc quyét dinh dién tich tiép xtc gilra enzyme va hemicellulose.
Nguyén liéu nghién qua thé cé thé khién enzyme khé tiép cAn mach polymer bén trong; nguoc lai,
nghién qua min cé thé lam ting d6 nhét hodc chi phi co hoc. Trong sinh khoi, tién xtr Iy c6 thé lam 16
hemicellulose hodc cellulose nhwng cling c6 thé tao chit &c ché. Vi vay, hiéu qua ctia hemicellulase

thwong 12 két qua clia toan bo chudi xtt ly, khdng chi clia liéu enzyme.
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Sw c6 mat clia enzyme khac cling rat quan trong. Trong chiét xuat qua, pectinase c6 thé mé 1&p pectin

truwdre khi hemicellulase ti€p cin t6t hon. Trong sinh khéi, hemicellulase va cellulase c6 thé hd tro 1an

nhau. Trong xtr ly xo, pectinase, cellulase nhe va hemicellulase c6 thé tao hiéu &ng khac nhau 1én do

tach soi. Nghién clru vé cac t6 hop enzyme trong xt Iy lanh cho thay viéc ph6i hop cé thé anh hudong

dong thoi d€n dd manh va dic tinh co hoc, minh hoa rd rang “nhiéu enzyme hon” khéng tw dong t6t

hon néu muc tiéu vat liéu khéng dwoc kiém soat

[14]

Bang dinh hwéng &rng dung: muc tiéu, co’ chat va lwu y ki thuit

Ung dung

Dich qua, rau, chiét

xuat thyc vat

B& nho, ba qua, phu
pham giau phenolic

Ngili c8c, cam,

nguyén liéu thirc an
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Co chat hemicellulose
thuwong lién quan

Hemicellulose trong thanh
té bao cling
pectin/cellulose

Xylan, arabinoxylan va

polysaccharide thanh té
bao

Arabinoxylan, mannan,
NSP

Muc tiéu ky thuat

Tang giai phéng dich,
giam do nhét, ho tro
loc

Ho trg giai phéng
hop chat phenolic
hodc chat hoa tan

Giam tac déng cta xo
nhét, ho tro tiép can
dinh duéng

Lwu y khi dién giai két qua

Thuwdng can phdi hop
pectinase/cellulase; x{r ly qua mdrc c6
thé d&i ciu tric va cdm quan

Enzyme gilp gidi phdng khéi ma tran,
khéng bao dam tang moi nhém hop
chat 151

Phu thudc manh vao loai khau phan,
loai vat nudi va co chat thuc té
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. Co chat hemicellulose X v
Ung dung . . Muc tiéu ky thuat Lwu y khi dién giai két qua
thuwong lién quan

. e Tang giai phdng " e o .
Sinh khéi Xylan, glucuronoxylan, Can xem cung tién xu ly, cellulase, trc

_ duong va ho tro L ] -
lignocellulose mannan, glucomannan llul ché va chi phi quy trinh
cellulase

. . _ - HO tro tach soi, 1am L, N , )
Dé&t, xo thuc vat, Hemicellulose bé mat va ] s Qua thuay phan c6 thé anh hudng do
manh hodc bién doi

composite chat gén bo soi bén co hoc [14]

bé mat

e _ . Hb tro thodt nudrc, e s

Gidy, tai ché, khir Hemicellulose bé mat xo ) Lo Can can bang gitta hiéu qua xur ly va do
i tdch muyc hoac xtr ly . 15

muc giay “ . bén xo 7]
bé mat
Bang nay khéng phai cong thirc st dung, ma la khung doc hiéu rng dung. Ciing tén goi hemicellulase c6
thé tao két qua khac nhau néu co chit chinh thay déi tir arabinoxylan sang mannan, hodc néu muc tiéu
chuyén tir gidm do nhét sang gitr ciu tric san pham. Pay 1a ly do cac nghién ctru hién dai thwong mo ta
hemicellulase trong béi cdnh “enzyme cocktail”, “multi-enzyme extraction” hodc “sequential enzyme

action” thay vi chi nhin mét hoat tinh riéng 1é (¢,
Nguén enzyme va dd phu hop cong nghiép

Hemicellulase c6 thé c6 ngudn gbc vi sinh vat, bao gom nidm va vi khun. Cac loai nim céng nghiép nhw
Aspergillus dwoc quan tAm vi kha nang san xuat nhiéu enzyme ngoai bao lién quan dén phan giai vat

liéu thwce vat. Tong quan vé Asperygillus nidulans cho thiy chi nay 1a nguon tiém nang cho enzyme ban

dia va di loai dung trong tng dung cong nghiép 181,

Vi khuén ciing 1a nguén hemicellulase quan trong, dac biét khi cin enzyme c6 tinh 6n dinh cao hodc
hoat dong trong diéu kién khac nghiét hon. Cac tdng quan vé hemicellulase vi khu&n chiu nhiét cho
thdy nhém enzyme nay dwoc nghién clru dé€ dap (rng cac yéu cau cong nghiép nhw nhiét do xi Iy cao
hon, d6 6n dinh t5t hon va kha ning tich hop vao day chuyén hién cé ™. Tuy nhién, ngudn enzyme
khong tw ddng quyét dinh hiéu qua; co chit, cong thirc sdn phadm va diéu kién quy trinh méi la yéu to

xac nhan cudi cung.

Trong tai liéu ky thudt B2B, nén tranh suy dién rang moi hemicellulase tir cing mot ngudn sé c6 tinh
nang giong nhau. Hai ché phadm cung dwoc goi 1a hemicellulase c6 thé khac nhau vé phé hoat tinh phu,
chit mang, d6 6n dinh va kha nang phan tan. Vi Enzymes.bio 1a nha cung cip thwong mai chir khong
phai nha san xuit hodc phong thi nghiém phan tich, tai liéu di kém don hang nhw CoA va SDS 1a nguén
théng tin 16 hang va an toan thao tac phu hop dé nguoi dung lwu hé so ndi bo.
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Nhirng hiéu lam thudng gap vé hemicellulase

Hiéu IAm th{r nh4t 12 hemicellulase c6 thé phan hily moi loai xo. Thuc t€, hemicellulase nhdm vao
hemicellulose; cellulose can cellulase, pectin can pectinase, lignin cin hé enzyme oxy héa riéng. Trong

cac ma tran thwc vat phirc tap, hemicellulase c6 thé lam ting kha ning tiép cin ctia cic enzyme khic,

nhung khong thay thé toan bo hé enzyme phan giai thanh t& bao [,

Hi€u Iam th hai 1a hiéu qua lu6n ting khi tdng mirc xt ly. Enzyme c6 thé cai thién loc, ép hoac chiét
xuat dén mot ngwdng nhit dinh, nhwng thiy phan qua siu cé thé 1am sdn phdm qua lodng, mit ciu
truc, thay d6i cdm quan hodc gidm dic tinh co hoc cia xo. Nghién ctru vé xit Iy polysaccharide cam gao

bang enzyme cocktail va siéu Am cho thay xir Iy enzyme c6 thé 1am thay d&i cdu tric va tinh chitly héa,

vi vdy “nhiéu hon” khong nhat thiét dong nghia “t5t hon” 81,

Figure 5. TM 2|, AHEGH|, At 27| =, o}, 22 2F 72 &
227t 0EERRA A0 =2HSH=X0] s & 5 Ut

Hi€u lAm th ba 1a két qua tir m6t nguyén liéu cé thé ap dung nguyén xi cho nguyén liéu khac. B4 nho,
cam gao, rong bién, bd nwdc twong, than ngd va lanh déu cé thanh phan thanh té bao khac nhau. Cac

nghién cru rng dung enzyme trén ba nho, rong bién, ba nwéc twong va xo lanh minh hoa cing mot

nguyén tic: enzyme can dwoc dit trong diing nén co chat va ding muc tiéu ky thuat 171,
An toan thao tac va tai liéu di kem don hang
Hemicellulase 1a protein enzyme; v&i ché phdm dang bot hodc khé, rii ro thao tac thworng lién quan

dén bui enzyme, ti€p xtic mat/da va kha ning gy man cdm dwong ho hip khi hit phai lap lai. Hwéng

dan an toan nganh enzyme khuyé&n nghi kiém soét bui, tranh hit aerosol enzyme, dung thwc hanh vé
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sinh cong nghiép phu hop va tuan thi thong tin trong SDS ctia san pham 9],

V&i Hemicellulase do Enzymes.bio cung cip, CoA va SDS dwoc cung cip kém theo khi dat hang. CoA
ho tro nhan dién va lwu hd so 16 hang; SDS hé tro doc hiéu nguy co, bdo quan, thao tic va irng phé an
toan theo théng tin sdn pham. Nguoi dung trong thwe phdm, thirc dn chan nuéi, my pham, dét, gidy

hodc sinh kh6i can tw bdo ddm quy trinh cu6i cing phu hop véi quy dinh tai thi treong ap dung.

Enzymes.bio khong tuyén b6 1a nha sdn xuit enzyme hodc phong thi nghiém kiém nghiém. Vai tro cua
Enzymes.bio la cung cdp Hemicellulase thwong mai qua kénh ban trwec ti€p online theo don vi 1 kg. Noi
dung nay nham ho tro doc hiéu ky thuat va tng dung, khong thay thé danh gia quy trinh, danh gia

phép ly hoac tai liéu an toan tai co s& str dung.
Tém tat ky thuat

Hemicellulase 1a nhém enzyme phéan giai hemicellulose trong thanh té bao thwc vat, bao gom cac hoat
tinh nhw xylanase, mannanase va enzyme thio nhanh tiy ché phdm. Enzyme nay dwoc dung dé giam
dod nhot, ho tro loc/ép/chiét xuat, cai thién xtr ly xo, ho tro thirc &n chdn nudi va ting hiéu qua thuy

phan sinh khéi khi phdi hop ding véi cellulase, pectinase hodc cac buéc tién xit Iy khac [,

Gia tri thwc té cia hemicellulase nam & tinh co chat-dic hiéu: hiéu qua phu thudc vao loai
hemicellulose, ciu tric nguyén liéu, diéu kién xtr Iy va muc tiéu san phdm. Enzymes.bio cung cip
Hemicellulase theo don vi 1 kg qua kénh online; CoA va SDS di kém don hang dé hd tro Iwu ho so va

thao tac an toan.

Dat mua Hemicellulase truwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua truc tiép trén cra hang
clia ching td6i — thanh todn truc tuyén va ching toi sé x Iy don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dt liéu An toan.

Mua Hemicellulase >

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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