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BAt Enzyme Cellulase cho phu gia thirc 3n chan nudi: ho tro
phan giai xo’ thuc vat va xtr ly nguyén liéu giau cellulose

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

Bot enzyme cellulase dung trong phu gia thirc dn chin nudi la ché pham enzyme hé tro
phan giai cellulose trong thanh té bao thwc vat, gitp dwdéng chit trong nguyén liéu giau
xo’ dé tiép can hon trong qua trinh tiéu héa hoic 1én men thirc an. U'ng dung phit hop
nhat 1a khiu phan cé nhiéu nguyén liéu thwc vat, phu phAm nong nghiép, thirc an tho, nguyén
liéu 0t chua hodc cdng thirc can ho tro xtt Iy xo trudc khi phdi tron. Cac tong quan vé enzyme
carbohydrate-active trong thirc an chan nuéi xem cellulase la mét phan ctia nhém
carbohydrase ngoai sinh c6 vai tro cong nghé-dinh duwdng, nhwng hiéu qua phu thudc vao loai

vat nudi, nén khau phan, loai nguyén liéu va diéu kién ché bién [,

Cellulase trong thirc an chan nudi la gi?

Cellulase khong nén dwoc hiéu nhw mot hoat chit don 1é c6 mot co ché duy nhit. Trong sinh hoc
enzyme, “cellulase” thworng chi mot hé enzyme c6 kha niang cat cellulose — polymer glucose lién két
bang cau B-1,4-glycosidic, von 1a thanh phan ciu tric quan trong clia thanh té bao thuwc vat. Hé nay
thwdorng bao gom cac hoat tinh b6 tro nhau nhw endoglucanase, exoglucanase hoic cellobiohydrolase,

va beta-glucosidase; sw phdi hop nay gitp cellulose mach dai dwgc cat thanh cac doan ngin hon va

cudi cung thanh duong don hoic dwong dé dwoc vi sinh vat va hé tiéu héa khai thac hon 21,

Trong phu gia thirc an chan nudi, cellulase dwgc dung véi muc tiéu chinh la lam gidm “rao can xo” ctia
nguyén liéu thwc vat. Nhiéu nguyén liéu nhw cdm, ba sin, ba mia, rom ra, than 14 ngd, vé hat, phu phdm
rau cu hodc ngudn protein thuc vt c6 thanh t€ bao day; phan thanh nay c6 thé bao boc tinh bot,
protein, lipid va khoang, khién vat nu6i khong khai thac hét gia tri dinh dwérng. Cac enzyme
carbohydrate-active trong thirc an dwgc nghién cru vi khd nang tic dong lén polysaccharide cau tric

va polysaccharide khong tinh bdt, qua d6 hd tro tiéu hda niang lwgng va stt dung nguyén liéu thwc vat

hiéu qua hon ™,

Vé&i dong vat da day don nhw gia cdm, heo va mdot so loai thiy san, cellulase khéng thay thé enzyme tiéu
héa noi sinh, ma bé sung mot chirc nang ma vat nudi thuwdrng c6 han ché: pha v ciu tric cellulose

trong ma tran thirc dn. Véi dong vat nhai lai, enzyme ngoai sinh c6 thé hd tro qua trinh tién xt ly thirc
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an hodc bd tro moi trwdrng 1én men xo, nhwng van phai dwoc xem trong mai quan hé véi hé vi sinh vat

da c6, chat lwong thirc dn thd va cdu tric khau phan Bl

Enzymes.bio cung cip san phadm nay v&i vai tro nha cung cip thwong mai trwc tuyén, khéng phai
nha san xuit enzyme va khong phai phong thi nghiém kiém nghiém. Sdn phdm dwoc ban truc tiép
online theo don vi 1 kg; CoA va SDS dwoc cung cip kém theo khi dit hang dé ho tro khach hang quan

Iy ho so chat lwgng va an toan st dung.
Vi sao cellulose la diém nghén trong nguyén liéu thirc 4n thuc vat?

Cellulose 1a vat liéu bén co hoc cua thuwc vat. Trong ciy trong, n6 khong ton tai riéng 1é ma thuwdng nam
trong mang luéi lignocellulose gdm cellulose, hemicellulose, lignin, pectin va cac thanh phan lién két
khac. Lignin d3c biét quan trong vi c6 thé “che chan” cellulose, lam giam kha nang ti€p xuc gitra enzyme
va co chit; vi vy, nguyén liéu cang gia, cang xo héa hodc cang lignin hoa thi cang kh6 dwoc phan giai

hoan toan chi biang enzyme don 18 1,

Trong thuc té phdi trén thirc dn, vin dé khong chi la ham lwong xo cao, ma 1a xo gitr dworng chat
trong ciu truc té bao. Khi hat, vd, thin, 14 hodc phu phim dwgc nghién va phoi tron, mot phan dudng
chit vin ndm trong manh mo thwc vat chwa bi pha v hoan toan. Néu cellulase 1am suy yéu thanh té
bao, tinh bdt, protein va lipid bén trong cé thé dé ti€p xtic hon v&i amylase, protease, lipase ndi sinh

hodc enzyme bé sung khac. Day 1a ly do cellulase thwong dwoc xem nhw enzyme “mé khéa nén nguyén

liéu” thay vi chila enzyme tao dwong 1.
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Dbiém nghén nay cang dang chu y khi nganh thirc &n chdn nudi sit dung nhiéu phu phim néng nghiép
dé gidm lang phi sinh khéi va da dang héa nguén nguyén liéu. Cac nghién ciru vé cellulase tir vi sinh vat
phén gidi xo trong ba mia cho thiy phu phdm lignocellulose nhw bagasse cé thé dwoc xem 1a nguén co

chatlién quan dén phat trién rng dung enzyme cho thirc an, nhwng ciing cho thiy can x ly phu hop dé

bién vat liéu gidu xo thanh thanh phan cé gia tri hon B,

Mot vi du khac 1a cam gao, nguyén liéu pho bién nhwng cé ca thanh phan dinh dwéng va yéu t6 han ché
dinh dudng. Tong quan vé thanh phian dinh duéng va phan dinh dwdng cia cAm gao nhin manh rang
nguyén liéu phu phdm c6 tiém ndng lam thirc &n nhwng cin dwoc hiéu theo thanh phin héa hoc, mirc
x0, yéu t6 khang dinh duéng va kha nang tiéu héa thuc t& [l Cellulase c6 thé hé tro xit Iy phan thanh
t€ bao, nhung khong loai bé moi gi¢i han ctia nguyén liéu, vi du ddc t6 nAm mdc, mit cAn bang amino

acid hodc chat khang dinh duwdng khéng phai cellulose.

by

Co ché hoat ddng: cellulase “mé&” thanh té bao nhw thé nao?

C6 thé hinh dung thanh té bao thwc vit nhw mdt khung soi dan chéo, trong do cellulose 1a cac sgi chiu
lwc chinh. Endoglucanase cit ngau nhién bén trong chudi cellulose, tao thém dau muit méi;
cellobiohydrolase hoic exoglucanase tiép tuc gidi phéng cac doan ngin tir dau chudi; beta-glucosidase
chuyén cac doan dworng doi thanh glucose. Khi cac hoat tinh nay cung hién dién, qua trinh thuy phan
cellulose dién ra theo kiéu hiép dong, vi sdn phdm ctia mot enzyme tré thanh co chit dé ti€p can hon

cho enzyme khac 2],

Trong thitc dn chin nudi, y nghia clia co ché nay khong chi ndm & viéc tao glucose. O nhiéu cong thirc,
lwong dwong tao ra tir cellulose c6 thé khéng phai lgi ich duy nhat hodc 1én nhat. Loi ich dang chua y
hon 1a thay déi ciu tric vat ly cia mo thwe vat: lam thanh t€ bao bét nguyén ven, ting dién tich bé mat,
gidm su bao boc dwdng chit va ho tro cic enzyme khéc ti€p cin co chit. Vi vy, cellulase thuwong cb gid

tri trong hé enzyme phoi hop cling xylanase, beta-glucanase, pectinase, protease hodc amylase tiy nén

nguyén liéu [,

Trong diéu kién G chua, co ché con c6 thém mot tAng sinh hoc. Cellulase c6 thé gidi phong dwong hoa
tan tir md thwc vat; vi khuln lactic sau d6 st dung cac dwong nay dé tao acid hiru co, gép phan ha pH
va on dinh khdi 4. Nghién ciru vé thirc an hoan chinh 0 chua dwa trén phu phdm nong nghiép cho thay

xtr Iy bang cellulase c6 thé cai thién dic diém Ién men va kha ndng tiéu héa in vitro, minh hoa rd vai tro

clia enzyme trong tién xir Iy thttc an chtt khong chi trong tiéu héa sau khi an 71,
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Tuy nhién, cellulase khéng thé pha v& moi cdu tric xo v&i cung mirc hiéu qua. Néu cellulose bi bao boc
manh b1 lignin, néu nguyén liéu qua khd, kich thwéc hat qua 16n, thoi gian ti€p xdc ngan hoic enzyme
khong phtu hgp véi pH-nhiét @6 ctia quy trinh, hiéu qua sé gidam. Cac tong quan vé carbohydrase vi sinh
vat nh4n manh rang tinh dic hiéu co chit, ngudn enzyme, diéu kién méi trworng va dang co chat1a cac

yéu td quyét dinh hiéu ning tng dung I,
Cellulase phu hgp v&i nhirng trng dung nao trong nganh thirc an?

Ph&i trdn vao thirc 3n hoan chinh cé nén thwe vat

Trong thirc an hoan chinh cho gia cAm, heo hoic thiy san, cellulase thwong dwoc quan tim khi cong
thirc chira ty 1é dang ké nguyén liéu thuc vat gidu thanh t€ bao. Muc tiéu 1a hd tro phan gidi cellulose va
gidm rao can vt ly khién dudorng chat khé dwoc gidi phdng. Cac tong quan vé enzyme carbohydrate-
active trong thirc an chan nudi xem nhém carbohydrase la cong cu quan trong dé cai thién kha nang st

dung nguyén liéu thuc vat va gidm tac dong bat loi ctia polysaccharide khong tinh bot 11,

O gia cim va heo, hé tiéu hoa khong dwoc chuyén héa dé phan giai cellulose manh nhw déng vat nhai
lai. Vi vy, cellulase thwong dwgc xem nhw mot phan cda chién Iwgc enzyme rong hon, dic biét khi khau
phan dung nhiéu cdm, khd diu, v hat hoidc phu phdm. Cach dién gidi than trong 1a cellulase hd tr¢
“mé&” nén nguyén liéu; két qua cudi cung vé ting trwedng hodc hé sé chuyén héa thirc dn con phu thudc

vao can bang ning lwong, amino acid, khoang, sitc khée duong rudt va digu kién nudi [,

enzymes.bio - Enzymes.bio Research Team Page 4 of 13



H6 tro khau phan dong vat nhai lai va thire 3n tho

V&1 bo sira, bo thit, dé, ctru hodc cac hé thong st dung nhiéu thirc dn tho, cellulase c6 thé dwoc dung
trong xtr Iy thirc 3n hodc nhw mdt phan ctia hdn hop enzyme ngoai sinh. Khau phan nhai lai vén dua
nhiéu vao 1én men xo b&i hé vi sinh da co, nén cellulase b6 sung khéng hoat dong don déc ma twong
tac v&i vi sinh vat, dd 4m thirc dn, ty 1& xo hiéu qua va thoi gian lwu trong da cdé. Nghién ciru vé hon hop
enzyme ngoai sinh trong khiu phan bo Jersey dang cho sira cho thay linh virc nay thwong danh gia
dong thoi Ién men da cé in vivo, in vitro, nang suit, chit lwong sira va strc khde, phan anh tinh da yéu

t6 ctia rng dung enzyme & nhai lai 1.

Trong khau phin nhiéu rom, co6 gia, than ciy hodc phu phdm sau thu hoach, cellulase c6 thé cé gia tri
khi di kém xtr Iy co hoc hodc 0 dé ting kha nang ti€p xdc. Néu nguyén liéu qua lignin hba, enzyme khé
ti€p can cellulose bén trong; khi d6 tac dung ky vong nén dwoc diat & mirc hd trg, khong phai thay thé

hoan toan cac bién phap xi ly thitc dn tho khac ],

U chua va Ién men thirc an

Cellulase c6 vi tri ro rang trong cong nghé 0 chua, dac biét véi nguyén liéu c6 nhiéu thanh té bao
nhung thi€u dworng dé 1én men. Khi cellulose va hemicellulose dwoc thily phan mot phén, vi khuin
lactic ¢6 thém co chit dé€ san xudt acid lactic, gidp 6n dinh pH va han ché vi sinh vit khong mong mudn.
Nghién ctru vé U chua ngb nguyén cdy v&i cellulase va ché pham Bacillus da danh gia chit lwgng 1én
men cung bién dong cdng dong vi sinh, cho thiy enzyme cé thé tham gia diéu chinh ca thanh phan héa

hoc 14an hé vi sinh trong khéi 6 (8,
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Cac rng dung u chua cling phu hgp v&i béi cdnh tin dung phu phdm ndng nghiép. Nghién cru vé thirc
an hoan chinh 0 chua tir phé phu phdm néng nghiép cho thiy xt Iy cellulase c6 lién quan dén cai thién
dic tinh 1én men va tiéu hoa in vitro, hd tro quan diém rang enzyme c6 thé gitip bién ngudn sinh khoi

gia tri thap thanh nguyén liéu thitc dn c6 tinh stt dung cao hon 1,

Tién x{r ly phu pham va nguyén liéu thay thé

Cellulase c6 thé dwoc dung trong quy trinh tién xt Iy nguyén liéu trwéc khi phoi tron, nhitla véi phu
pham giau cellulose. Vi du, cic nghién ctru phan 1ap vi khuin hodc ndm phan gidi cellulose tir nguon tw
nhién thwong hwéng dén kha nang thiy phan cellulose trong boi cdnh (rng dung thirc dn. Nghién ctiru
danh gia nAm phéan giai cellulose tir Pliek U nhw tic nhin thdy phan cellulose trong thirc dn cho thiy

hwéng tiép can vi sinh-enzyme van dang dwoc phat trién dé nang gia tri nguyén liéu xo [°1,

Bén canh phu phidm ciy tréng, xu huwéng chuyén héa phé thai thwe phdm thanh thirc dn ciing 1am ting
vai tro ctia enzyme va lén men. Mot nghién ciru ndm 2024 vé quy trinh enzyme-lén men dé chuyén héa
phé thai nha hang thanh thirc an giau isomaltooligosaccharide va L-lactic acid cho thdy enzyme c6 thé
13 mot phan ctia chudi xir Iy sinh hoc nhdm tao nguyén liéu thirc dn cé gia tri hon 1. Du khéng phai
moi quy trinh nhw vy déu dung cellulase, nghién cru nay minh hoa cach enzyme dwoc tich hgp vao

cong nghé nang cip nguyén liéu.

Bang so sanh cac cach dung cellulase trong thirc an chan nuéi

Hwdng rng

Muc tiéu chinh Co ché lién quan Diém can hiéu dung

dung

Ph&i tron vao
thirc an hoan
chinh

X ly thire &n
tho cho nhai

lai

U chua
nguyén liéu
giau xo
Tién x ly
phu pham

nong nghiép

HO tro gidi phéng
dudng chat tir
nguyén liéu thuc
vat

HO tro s dung cd,
rom, than cay, phu
pham

Cai thién co chat
|én men va 6n dinh

khéi G

Nang gid tri st
dung cla sinh khai

cellulose
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Thiay phan m6t phan cellulose, lam suy
yéu thanh t& bao va ting tiép cin co chat

Tang kha nang tiép xuc gilta xo va hé vi

sinh/enzym trong qua trinh [én men

Giai phong dudng dé 1én men dé vi khuan
lactic tao acid hiru co

Pha v& mot phan lignocellulose, tdng kha
nang tiéu héa in vitro hodc kha nang phéi

tron

Hiéu qua phu thudc cong thirc,
loai vat nudi va murc xo; thuong
hop ly hon trong hé enzyme phai
hop (1]

Khéng thay thé vai trd cta hé vi
sinh da c6 hodc quan ly chat

lwong thire 3n tho B

Can diéu kién 4m, thoi gian tiép
xuc va hé vi sinh phu hop;

thuong dung cung inoculant (8]

Nguyén liéu lignin héa cao can
nhin nhan than trong; cellulase
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Hwdng (rng

: Muc tiéu chinh Co ché lién quan Diém can hiéu dung
ung
khéng xr ly moi yéu t8 han ché
[7]
. . Céng thirc enzyme can phu hop
. L. M& rong pho co Cellulase tac dong cellulose, " A i R R
Két hop vdi . . o nén nguyén liéu; khéng nén quy
i chat trong nguyén xylanase/hemicellulase tac dong LA LA > A
enzyme khac R ] ) o ) toan bo hiéu qua cho mét
liéu phtrc hop hemicellulose, protease tac dong protein

enzyme don l& 4]

Bang chirng khoa hoc: diém manh va gi¢i han

Bang chirng manh nhit cho cellulase bat d4u tlr co ché sinh hda: cellulose 1a polymer khé tiéu ddi voi
nhiéu loai vat nudi, con cellulase c6 kha ndng thily phan lién két 3-1,4 trong cellulose. Téng quan vé san
xudt cellulase ndm va &ng dung cong nghiép md ta ro sw da dang cia ngudn cellulase, co ché phdéi hop
enzyme va pham vi rtng dung rong trong xtt Iy sinh khoi thwc vat 2. Day 1a nén tang hop ly dé trng
dung cellulase trong thirc an giau nguyén liéu thuc vat.

Bang chirng (rng dung trong thirc in chin nudi cé nhiéu dang: nghién cru vé enzyme ngoai sinh trong
khau phan, nghién ctru in vitro trén nguyén liéu, nghién ctru u chua, va nghién ctru phan lap vi sinh vat
sinh cellulase. Tong quan vé carbohydrate-active enzymes trong thirc an cho thdy nhém enzyme nay
dang dwoc dung dé xt Iy cac thanh phan carbohydrate phirc tap, nhwng phan &ng sinh hoc c6 thé khac

nhau tily co’ chat, loai vat nudi va béi canh san xuat [,

D3di véit chua, bang chirng thwong truc tiép hon vi enzyme dwoc 4p dung vao khdi nguyén liéu va c6
thé quan sat thay doi 1én men, tiéu hda in vitro hodc ciu tric cong dong vi sinh. Nghién ciru ctia
Santoso vé thirc dn hoan chinh G chua tir phé phu phdm n6ng nghiép nhin manh cai thién 1én men va
dac diém tiéu héa in vitro khi cé xtr ly cellulase, phu hop véi co ché gidi phong dworng va lam mém ciu

truc xo 1,
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Nghién ctru vé 0 chua ngd nguyén ciy vi cellulase va Bacillus cling cho thdy enzyme c6 thé 1a mot bién
sO trong hé 1én men phirc tap, noi chat lwgng 1én men khong chi do enzyme ma con do vi sinh vit,
nguyén liéu, dd 4m va thoi gian 4. Cach doc dung la cellulase gop phan diéu chinh nén co chit cho qua

trinh 1én men, nhung két qua cudi cling 1a san phdm ctia ca hé sinh thai vi sinh trong khéi @ [Bl,

(' cdp nguyén lidu va vi sinh vat, cic nghién ciru vé san xuit cellulase tir Aspergillus niger trén phu
pham nong nghiép hodc tir Bacillus, Actinobacillus va nidm phén giai cellulose cho thdy nguén enzyme
va co chit san xut rat da dang. Nhirng nghién ctru nay hiru ich dé€ hiéu tiém nang cdng nghé, nhung

khéng nén tw dong suy luan thanh hiéu qua chan nudi trong moi loai hodc moi khdu phan 11,
Cellulase so v&i cac enzyme phu gia thirc an khac

Cellulase thuwong dwoc nhac cing cac enzyme nhu xylanase, beta-glucanase, phytase, protease va
amylase. Diém khac biét nam & co chat dich. Cellulase tic dong vao cellulose; xylanase tic dong chu yéu
vao arabinoxylan trong hemicellulose; beta-glucanase tac dong vao beta-glucan; phytase gidi phong

phosphorus tir phytate; protease h6 trg thily phan protein. Vi nguyén liéu thuc vat chira nhiéu loai cdu

tric cing lic, mdt enzyme don 1é hi€ém khi gidi quyét toan bo gi¢i han tiéu hoéa 1,

So sanh nay quan trong vi cellulase khong phai lwa chon thay thé cho phytase khi muc tiéu la giai
phdéng phosphorus tir phytate, cling khong thay thé protease khi vin dé chinh la protein khé tiéu.

Nghién ctru vé phytase dang két tip lién két chéo cho thdy mét enzyme phu gia c6 thé dwoc t6i wu héa
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cho diéu kién pH thdp va co chit phytate, minh hoa rang mdi enzyme phai dwoc danh gia theo co chit

va moi treorng hoat dong riéng 121,

Trong cong thirc giau ngii c6c nhét nhw lda mi, lda mach hodc nguyén liéu giau arabinoxylan, xylanase
hodc beta-glucanase c6 thé la trong tAim. Trong cong thirc nhiéu vo, thin, 14 hodc phu pham cellulose,
cellulase c6 vai tro rd hon. Do dd, cach ti€p can thuc té 1a xac dinh “nut thit co chat” ciia nguyén liéu:

cellulose, hemicellulose, phytate, protein hay chit nén khac; sau d6 m&i danh gia vai tro cda cellulase

trong hé phu gia [,
Cac yéu td anh hudng dén hiéu qua trong san xuat thirc én

Hiéu qua cta cellulase phu thudc trweérc hét vao loai nguyén liéu. Cellulose trong mé non, mém hoac
da nghién min dé tiép cin hon cellulose trong rom gia, vé cirng hoic phu phadm lignin héa. Néu nguyén

liéu chira nhiéu lignin, enzyme c6 thé bi han ché tiép xtc vé&i chudi cellulose; lic nay nghién, lam 4m,

hodc phéi hop enzyme khac c6 thé gitp ting kha nang tiép can co chat [,

Figure 5. T X| A2 0{| A & E2IOtHA

=
—
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Yéu t6 thir hai la diéu Kién quy trinh. Enzyme la protein hoat tinh sinh hoc nén nhay v&i nhiét, pH, do
am, thoi gian tiép xic va sw phan bé trong khoi thirc an. Trong thirc dn vién, gia nhiét c6 thé 1am gidm
hoat tinh cia mét s6 enzyme néu diéu kién vuot qua kha nang 6n dinh ctia ché pham; trong 4 chua,
thi€u 4m hodc tron khong déu cé thé 1am enzyme khéng ti€p xic du véi co chat. Cac tong quan vé
cellulase cong nghiép thwong nhan manh sy phu hop giira dac tinh enzyme va diéu kién &rng dung la

yéu td quyét dinh hiéu qua 21,
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Yéu t6 thit ba 13 hé vi sinh va sinh Iy tiéu héa ctia vat nuéi. O nhai lai, enzyme bé sung twong tac véi
hé vi sinh da c6; & da day don, enzyme phai hoat ddng trong thoi gian lwu thirc 4n ngan hon va moi
truweorng pH thay déi. Nghién clru vé enzyme ngoai sinh & bo sira cho thdy danh gia hiéu qua cin xét
doéng thoi 1én men da co, ning suat, chit lwgng sdn phdm va stirc khoe vat nudi, thay vi chi nhin mot chi

s6 don 1é B3I,

Yéu t6 thir tw 1a muc tiéu str dung. Néu muc tiéu la cai thién chat lwong G chua, cellulase cin dwoc
danh gia theo 1én men, mui, dé 6n dinh va kha nang tiéu héa cua khéi 4. Néu muc tiéu la thirc &n hoan
chinh cho heo hodc gia cdm, cadn nhin vao tiéu héa duwdng chit, nang lwong kha dung, ciu tric phén,
tang trudng va hiéu qua kinh té clia toan céng thirc. Mot cling loai enzyme cé thé cho két qua khac

nhau khi muc tiéu rng dung khac nhau [,
Gi&i han an toan va pham vi tuyén bé

Cellulase 1a phu gia cong nghé-dinh duwong, khong phai thuéc tha y va khéng nén dwgc mé td nhw chat
diéu tri bénh. N6 khong thay thé vé sinh nguyén liéu, kiém soat doc t6 nAm mdc, cAn bang khiu phan
hodc quan ly strc khée dan. Cac vAn dé nhw nhiém da ddc t6 nAm mdc trong thitc an c6 tadc dong riéng
dén strc khoe vat nudi, ning suit va an toan thwe pham; cellulase khong phai cong cu giai doc chinh cho

nhém rii ro nay 31,

Cling can phan biét gitra “cai thién kha nang ti€p cdn dudng chat” va “bdo ddm ting ning suat”.
Cellulase c6 co s& khoa hoc dé hd tro phan gidi cellulose, nhung phan rng chin nudi phu thudc vao
nén khau phan. Néu cdng thirc von it cellulose hodc nguyén liéu di dé tiéu, loi ich c6 thé khong ré. Néu
cong thirc c6 nhiéu xo nhwng bi gi¢i han b&i protein, nang lwong, khoang hodc doc to, cellulase chi xt

1y mdt phin ctia van deé [,
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Trong boi canh xu hwéng phu gia sinh hoc, cellulase cé thé phu hop véi chién lwgc gidm phu thudc vao
nguyén liéu dat tién va tAn dung phu phdm. Tuy nhién, cic phu gia sinh hoc khac nhw vi khuin lactic
kh(r nwére, prebiotic, chitosan hodc chit hoat tinh sinh hoc ¢é co ché riéng; khong nén gép moi phu gia
“tw nhién” thanh cing mot hiéu qua. Tong quan vé vi khuin lactic trong thirc an cho thiy probiotic hoac
inoculant tic ddng chu yéu qua hé vi sinh va lén men, khac véi co ché thuy phan co chit cua cellulase

[14]

Thong tin sdn pham tir Enzymes.bio

B6t Enzyme Cellulase cho phu gia thirc dn chan nuéi tai Enzymes.bio dwoc cung cdp cho khach hang
cin mot san pham enzyme dang bot phuc vu phoi tron, x Iy nguyén liéu hodc &ng dung trong hé phu
gia thirc dn. Enzymes.bio 1a nha cung cip, khong phai nha san xuat va khong dai dién nhw phong thi
nghiém kiém nghiém; vi vay, thong tin ki thuat nén dwoc hiéu 1a tai liéu hd tro tng dung va dién gidi co

ché, khong phai bdo cdo nghién ctru ddc quyén.

San phadm dwoc ban truc ti€p online theo don vi 1 kg. Khi ddt hang, khach hang nhin kém CoA va SDS
dé ho tro quan ly hd so sdn phadm, an toan thao tac va truy xuit thong tin 16 hang. Cach trinh bay nay
phu hgp véi vai tro thweong mai cia Enzymes.bio: cung cdp san phidm va tai liéu di kém, dong thoi tranh
dién gidi qua mirc vé hiéu qua sinh hoc trong tirng cdng thirc cu thé.
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Két ludn ky thuat

Cellulase la enzyme phu hop vé mat co ché cho cac cong thirc thirc an c¢6 nhiéu nguyén liéu thwce vit,
phu phdm ndng nghiép hodc ngudn xo cin duoc xir Iy. Bang cach cit cellulose va 1am suy yéu thanh té
bao, cellulase c6 thé ho tro gidi phong dwdng chat, cai thién co chit cho 1én men, va gép phin nang gia
tri st dung cta nguyén liéu gidu xo. Bang chirng hién c6 manh nhit & co s& sinh hda, tng dung xtr ly

cellulose, nghién ctru G chua va vai trd cia carbohydrase trong thirc dn chin nuoi 21,

Cach str dung ding vé mat ky thuat la xem cellulase nhw mét thanh phan trong chién lwgc téi wu hda
nguyeén liéu, khong phai gidi phap don 1é cho moi van dé khdu phan. Hiéu qua thuc t€ phu thudc vao co
chit cellulose, mirc lignin héa, d6 4m, nhiét, pH, thoi gian tiép xuc, loai vit nudi va sw phoi hop véi
enzyme hodc vi sinh vat khac. Khi dwoc dit ding boi cdnh, bot enzyme cellulase la cong cu hiru ich dé

ho tro nganh thirc an chian nudi khai thac t6t hon ngudn nguyén liéu thuc vat va phu phdm néng

nghiép [,

Dat mua Cellulase Enzyme Powder For Animal Feed Additives truwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua truc tiép trén cra hang
cua chung tdi — thanh toan truc tuyén va chung tdi sé xir ly don hang. Méi don hang déu kém

Chtrng nhan Phan tich va Bang Dit liéu An toan.

Mua Cellulase Enzyme Powder For Animal Feed Additives -

Tai liéu tham khao

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

trich dan trong bai lién két dén day.
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