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Acid Cellulase Enzymes For Animal Feed Additives: enzyme
cellulase acid cho phu gia thirc an chan nuoi giau xo’

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

Acid Cellulase Enzymes For Animal Feed Additives la phu gia enzyme cellulase dinh
hwéng cho thirc &n chin nudi, dung dé ho tro thuy phan cellulose trong nguyén liéu thuc vat
nhu thirc an thé, phu phdm ndng nghiép, silage, cam, vo hat va khau phan giau xo. Vé co ché,
cellulase cat lién két B-1,4-glycosidic trong cellulose, lam thanh té€ bao thuc vat dé bi pha vor
hon va tao diéu kién dé vi sinh vat tiéu héa hodc qua trinh 1én men tiép cin co chit tét hon
[1]

Trong thuec t€, acid cellulase khéng nén dwoc hi€u la “chit ting nang suit” doc 14p, ma 1a cong cu sinh
hoc hd tro khai thac phan dinh duéng bi khéa trong ma tran xo thwc vat. Hiéu qua phu thudc vao loai
nguyén liéu, ciu tric xo, loai vit nudi, cong nghé phoi tron, diéu kién G chua hoidc ché bién nhiét, va

mttc d6 phu hop giita enzyme vé&i co chat cellulose 21,
Acid cellulase trong thirc an chan nudi la gi?

Acid cellulase la nhém enzyme cellulase hoat dong trong mdi trrong acid hodc hoi acid, phu hop véi
mot s6 boi canh trong dwong tiéu héda cia dong vat da day don, quy trinh xtr Iy nguyén liéu thuc vat,
hodc hé u chua cé pH gidm dan do 1én men acid lactic. Trong nganh phu gia thirc an chdn nudi, thuit
ngit ndy thwong dung dé chi ché phdm enzyme c6 muc tiéu chinh 12 hd tro phan gidi cellulose — mot

polysaccharide cu triic tao nén do bén co hoc cia thanh té bao thuc vat [,

Cellulose dwoc cu tao tir cac don vi glucose ndi véi nhau bang lién két B-1,4-glycosidic, tao thanh
chudi dai, théng va c6 kha nang két tinh cao. Khi cellulose nam cung hemicellulose, pectin, protein
thanh té bao, lignin va cac hop chat phenolic, né tao ra mot ma tran vat ly khoé tiép can déi véi enzyme
tiéu hoda ndi sinh, dic biét & heo, gia cdm va thly san von khong cé hé 1én men xo manh nhw déng vat

nhai lai 1.

Dbiém quan trong la cellulase khong phai mot enzyme don 1é theo nghia chirc nang. Mot hé cellulase
thwong gdm endoglucanase, exoglucanase hoic cellobiohydrolase, va B-glucosidase; mdi thanh phan

xr Iy mot giai doan khac nhau trong qua trinh cat cellulose tir chudi dai thanh oligosaccharide ngin
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hon, cellobiose va glucose [,

Trong bdi canh phu gia thirc dn chan nubi, “acid cellulase” vi vy nén dwoc doc theo hwéng chirc ning:
mot cdng cu gitp lam mém hodc m& mot phian ciu tric xo, hd tro tiéu héa va 1én men, thay vi thay thé
toan b vai tro ctia khau phin cin déi, xr Iy nguyén liéu, vi sinh vt dwong rudt hodc quan ly chan nuoi
[1]

Vi sao cellulose 1a rao can ky thuat trong khau phan vat nudi?

Nhiéu nguyén liéu thwc vat c6 gia tri kinh té trong thirc an chan nuébi lai chira ty 1é xo ciu tric cao: than
ciy ngo, ba mia, phu phdm co, cdm, vo hat, thin 14 cdy ho diu, ba néng nghiép va thirc an thé xanh. Cac
nguon phu phdm nay c6 thé cung cip nang lwong, khoang, protein hoidc hop chit sinh hoc, nhwng phan

dinh dudng d6 thwong bi bao boc béi thanh té bao thuc vat khé phan giai [P,

(' cdp d6 vi mo, thanh té bao thuc vat hoat ddng nhw mot “1ép vé co hoc”. Néu 1ép vo nay khong duwoc
pha v& du, tinh bot, protein, lipid va dworng hoa tan bén trong t€ bao khong ti€p xic tot véi enzyme tiéu
héa hodc hé vi sinh 1én men. Diéu nay giai thich vi sao hai nguyén liéu cé thanh phan dinh dwong tho
twong tw nhau van c6 thé cho kha ning tiéu hoa khac nhau khi cdu tric xo, kich thwéc hat va mic

lignin héa khac nhau 6],

O dong vat da day don, thach thtrc cang ré hon vi chiing tiét it hodc gan nhw khong tiét enzyme noi
sinh chuyén cit cellulose. Heo va gia cAm c6 thé khai thdc mot phan xo thong qua Ién men & rudt sau
hodc manh trang, nhwng qua trinh nay bi gi¢i han b&i thoi gian Iwu thire dn, cong dong vi sinh vat va

kha ning tiép can co chat [,

¢ dong vat nhai lai, hé vi sinh da ¢4 cé ning lwc phan gidi xo manh hon, nhwng diéu dé khéng cé nghia
moi nguodn cellulose déu dwoc tAn dung tdi da. Khi cellulose bi lignin che chén, khi thirc an thd c6 ciu
tric qua bén, hoic khi silage 1én men kém, t6¢ dé phan gidi xo va tinh 6n dinh cia khu phin van c6

thé bi anh hwong 71,
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Figure 1. Cellulase axit dwoc dung dé lam suy y&u thanh t& bao thic vat giau
cellulose, gitp cac chat dinh dwdng vén cé trong mo thirc &n tré nén dé tiép can
hon.

Co ché hoat dong: acid cellulase cat cellulose nhw thé nao?

Co ché cua cellulase c6 thé hi€u theo ba bu¢c phdi hop. Trwdc hét, endoglucanase cit ngau nhién bén
trong chudi cellulose & cac viing dé tiép cin hon, tao ra nhiéu dau mach méi va lam gidm do6 dai trung
binh ctia chudi polymer. Buéc ndy dic biét quan trong vi cellulose trong thanh t&€ bao khong phai lic

nao ciing 16 ra dué¢i dang soi ti do, ma thworng bi nén trong cau triic lignocellulose [,

Sau dd, exoglucanase hoic cellobiohydrolase tiép tuc tic dong & dau chudi, gidi phéng cac don vi
cellobiose hodc cello-oligosaccharide. Khi nhiéu ddu mach dwoc tao ra béi endoglucanase,

exoglucanase c6 thém diém bam, nh¢ d6 qua trinh thily phan dién ra c6 t6 chirc hon so véi viéc chi cat

ngau nhién I,

Cudi cung, B-glucosidase chuyén cellobiose thanh glucose. Buéc ndy khdng chi tao dwdrng don dé 1én
men hodc dé hip thu hon, ma con giup gidm tich liiy cellobiose — mét san phdm trung gian cé thé lam

cham hoat dong ctia cac thanh phan cellulase khac néu ton lai & mitc cao trong hé phan trng [*].

Trong thirc an chan nudi, két qua mong mudn khéng nhait thiét 1a bién toan bd cellulose thanh glucose.
Muc tiéu thuc té thwong la 1am thanh té bao béot bén, gidi phong mét phan carbohydrate hoa tan, giam
rao can vatly d6i véi dinh dwéng ndi bao va tao thém co chat cho vi sinh vat c6 loi trong silage hodc

trong duong tiéu héa (8,
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Acid cellulase khac gi so v&i enzyme xo’ khac?

Cellulase thuwong dwoc dat canh xylanase, 3-glucanase, pectinase va phytase trong nhém enzyme phu
gia thirc an, nhwng dich tAc ddng ctia chiing khac nhau. Cellulase tip trung vao cellulose; xylanase cat
xylan trong hemicellulose; B-glucanase xtr ly B-glucan khong phai cellulose; pectinase tac dong 1én
pectin; con phytase xtr ly phytate dé gidi phong phospho va giam tic dong khang dinh dudng cua
phytate 1,

Sw khac biét nay rit quan trong khi danh gia khau phan. Néu nguyén liéu chinh 1a b4 mia, than ngo
hodc phu phdm giau lignocellulose, cellulase cé y nghia trwc ti€p hon so v&i khdu phdn ma rao can

chinh la arabinoxylan hoa tan hodc B-glucan nhét. Ngworc lai, khi hemicellulose chiém vai tro 1on,

xylanase hoidc hé enzyme phdi hop cé thé dwoc nghién ctru song song véi cellulase 19,

Nhém Co chat chinh trong thirc dn R ., . .
. Tac dong ky thuat ky vong Boi canh thwong gap
enzyme thuc vat
Acid o H& tro cit lién két B-1,4-glycosidic, Silage, phu pham nong
Cellulose trong thanh té bao . R % ow a . .
cellulase [am ma tran xo dé tiép can hon nghiép, khau phan giau xo 8]
) ) B Nguyén liéu ngili c6¢, phu
Xylan va arabinoxylan trong Giam rao can hemicellulose, ho tro . N
Xylanase , pham thyc vat, hé enzyme
hemicellulose giai phong oligosaccharide . 9]
phoi hop
B- . . Giam do nhét dich tiéu hoa trong Mot s6 khau phan ngii coc
B-glucan khéng phai cellulose . . . 1
glucanase khau phan phtu hop giau B-glucan (1]
Hb tro giai phéng phospho lién két Khau phan ngii c6c—kho dau
Phytase Phytate o i . N .
va giam tac dong khang dinh dudng & heo, gia cam [11]
b Protein kho tiéu hodc protein Hb tro thay phan protein va kha Kh&u phan can t8i wu tiéu
rotease
bi khda trong ma tran thirc an nang tiéu héa amino acid héa protein [12]

Vi thanh té€ bao thwc vit1a ciu tric da thanh phin, mét enzyme don 1é hiém khi gidi quyét toan bo rao
can dinh dwéng. Tuy nhién, diéu d6 khéng cé nghia cr ph6i nhiéu enzyme 1a luén tot hon; loi ich phu
thudc vao co chit hién dién, diéu kién hoat dong va viéc cac enzyme c6 thuc sw bd tro nhau trong hé

nguyén liéu cu thé hay khong 3,
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Bang chirng rng dung trong silage va xt ly phu pham giau xo

Mot hwdng rng dung cé co s& rd rang cla cellulase 1a cai thién qué trinh 4 chua va x& Iy phu pham
ndng nghiép. Khi cellulase thlly phdn mot phan cellulose, lwgng dwdrng hoa tan hodc dé 1én men c6 thé

tang 1én, tao diéu kién cho vi khuan lactic tao acid hitu co va lam pH khéi G gidm theo hwéng 6n dinh

hon 8],

Nghién ciru vé silage thirc 3n hoan chinh dwa trén phé phu phdm néng nghiép cho thiy xir Iy bang
cellulase dwoc dadnh gia trong mdi lién hé véi ddc di€m 1én men va kha ndng tiéu hoéa in vitro. Day la béi
canh rit gan véi thue té nganh thire dn chan nuéi: tin dung nguyén liéu dia phwong, gidm lang phi sinh

kh&i, nhwng can cai thién chat lwong 1én men va kha ning khai thac dinh duéng 141,

Figure 2. Cac hé enzyme cellulase hoat déng phdi hop: endo-cellulase m& cac vi tri
bén trong chudi, exo-cellulase gidi phdng cellodextrin, con B-glucosidase chuyén

cellobiose thanh glucose.

Mot nghién ctru khac trén silage than 14 bap ngot va ba san da khdo sat tic dong cla cellulase cing vi
khuin lactic nham diéu chinh dic tinh G chua va tiéu héa in vitro. Vé co ché, ba sin cung cip

carbohydrate dé 1én men hon, con than 14 bap ngot dong goép xo ciu tric; sw phdi hop enzyme-vi sinh

vi vay c6 thé tac dong dong thoi 1én ngudn dwong va qua trinh acid hoéa 8,

D6i véi ngudbn phu phdm nhw ba mia, viéc sang loc vi khudn phéan gidi cellulose va tdi wu héa hoat tinh
cellulase cho muc tiéu thirc an chdn nudi cho thiy nhu ciu ky thuit ré rang: cic phu pham

lignocellulose c6 san nhung can cdng cu sinh hoc dé ting kha ning str dung trong khau phan 191,
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Bang chirng trén vat nudi: doc két qua thé nao cho ding?

Cac nghién ctru trén vat nudi cho thiy enzyme phan gidi xo c6 thé anh hwdng dén tiéu héa, 1én men va
chi tiéu ning suit, nhung mitc dap (rng khong ddng nhit giira loai va khiu phan. O heo dang sinh
trwedng, nghién cru vé enzyme phin gidi xo trong khiu phin cé mc cao corn distillers grains with
solubles tip trung vao tiéu héa hoi trang ctia amino acid va xo, cling nhw tiéu héa nang lwong va xo

toan duong tiéu héa 3,

O gia cam, tai liéu tdng quan vé enzyme ngoai sinh nhw phu gia ky thuat cho déng vat da day don nhin
manh vai tro cia enzyme trong viéc xtr ly cac yéu td6 khang dinh dwéng va cai thién kha nang st dung
dwdng chat. Tuy vay, cellulase chila mot phan trong birc tranh rong hon, bén canh xylanase, phytase,

protease va cac enzyme khac [,

O’ ca, nghién ctru trén ca diéc non danh gia b sung cellulase trong khiu phin qua céc chi tiéu ting
trwedng, tiéu hda duwdng chit va hoat tinh enzyme tiéu héa. Piéu nay cho thay cellulase khéng chi dwoc

quan tAm & gia sic, gia cAm ma con trong thirc dn thily san c6 thanh phan thuwc vat ngdy cang ting 2],

O’ tho thit, nghién ctru vé phu gia thirc in nén enzyme va nim men xem xét ting trudng, tiéu héa
dworng chat, chat lwgng thit va hinh thai ruét. Pay la vi du vé cach enzyme thwong dwgc danh gia trong

hé sinh hoc phirc tap, noi két qua khong chi dén tir phan rng thiy phin co chdt ma con tir thay déi hé

vi sinh, tdc do tiéu héa va cau tric dworng rudt 161,

O trau bo sita, mot nghién ctru vé cellulase tir Penicillium chrysogenum trén trau Ai Cap dn kh4u phin
giau thirc an thé da danh gia san lwong sira, thanh phan sira, h6 so amino acid va acid béo. Diéu nay
phu hop véi gid thuyét rang trong khiu phan giau forage, tic dong 1én phan gidi xo va 1én men c6 thé

lién quan dén dong ning lwong va tién chat dinh duwdng cho san xuit sira 171,
Vi sao hiéu qua acid cellulase cé thé thay doi?

Ly do dAu tién la khac biét vé co chit. Cellulose trong 14 non, than ngd, bd mia, vo hat hodc phu pham
co khong gidng nhau vé mrc do két tinh, mirc lignin hoa va mirc gin két véi hemicellulose. Mot cellulase
c6 thé tiép can cellulose dé hon trong nguyén liéu da nghién, hdp 4m hodc u chua tdt so v&i nguyén liéu

c6 mo thuc vat gia va lignin cao 1,

Ly do thir hai 12 thoi gian ti€p xic. Enzyme cin du thoi gian d€ gan vao co chit va thiy phan lién két.
Trong silage, thoi gian ti€p xdc co thé kéo dai trong khoi 4; trong dwong tiéu hda ctia gia cdm, thoi gian
lwu thirc dn ngdn hon, nén phan &ng phu thuéc manh vao kha niang enzyme hoat dong nhanh va ding

vi tri [,
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Figure 3. Cac enzyme thirc 3n khdc nhau tly theo co chat; cellulase nham vao
cellulose, trong khi xylanase, B-glucanase, phytase va protease x{ ly cac han ché&

khac clia thic an.
Ly do thir ba 1a ché bién thirc an. Qua trinh ép vién, diéu hoa hoi nwéc va xtr Iy nhiét &m co6 thé anh
huwdng dén db bén clia enzyme trong thanh pham. Nghién ciru vé nhiét d6 va thoi gian diéu hoa hoi
nwéc trong san xuit vién cho thiy diéu kién ché bién c6 lién quan dén bién s6 san xuit vién, tiéu hda

amino acid va kha ning thu hoi enzyme thirc an 2],

Ly do thi tw 1a hé vi sinh. Cellulase khong hoat dong trong moi trwong vo sinh khi dwa vao vat nuoi; no6
twong tac v&i vi khudn dwong rudt, vi sinh vat da c¢é hodc vi khuan lactic trong silage. Cac nghién ctru vé

Bacillus &rng vién cho thirc dn chan nuoi va hé vi sinh phan gidi cellulose tir tw nhién cho thay chtrc

niang enzyme thwdng gin véi cong dong vi sinh va didu kién sinh thai cu thé 18],

Ung dung theo nhém vat nudi va nguyén liéu

Heo va gia cAm

Trong khiu phin heo va gia cAm, acid cellulase dwoc quan tAm khi cdng thirc chira nhiéu nguyén liéu
thwe vat giau xo hodc phu phdm néng nghiép. Cellulose c6 thé lam gidm kha nang tiép xdc gitra enzyme
tiéu hoa ndi sinh véi tinh bot, protein va lipid; khi ma tran xo dwoc mé mot phan, kha nang gidi phong

dudng chat cé thé duoc hd tro B,

Véi gia cAm, loi ich tiém ndng can dwoc ddt trong bdi canh thoi gian lwu thire 4n ngdn va ciu triic manh
trang khac vé&i dong vat Ién men manh. Do d6, acid cellulase c6 y nghia nhit khi co chit cellulose phu

hop, enzyme dwoc bdo toan qua ché bién va khau phan c6 rao can xo thuce sw can xir Iy [,
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Pong vat nhai lai

O bo, trau, dé va ciru, cellulase cé thé tham gia theo hai hwdéng: x ly thirc an tho trwéc khi an, dac biét
trong silage, hodc hd tro phan gidi xo trong khau phan giau forage. Cac nghién ciru vé enzyme ngoai
sinh & bo sira thwong danh gia dong thoi 1én men da cd, hiéu suat san xuat, chit lwgng sira va sirc khoe

vat nudi, phan anh ban chit da yéu td ctia hé nhai lai 7],

Trong silage, cellulase c6 thé cung cip thém co chat dwdorng cho vi khuan lactic, tir d6 hd tro qua trinh

acid hoa khéi 0. Tuy nhién, néu nguyén liéu qua khd, qua nghéo dudng dé 1én men, bi nhiém ban hoic

nén khong da chit, enzyme khong thé bu ddp hoan toan cho quy trinh 0 kém 8],
Thay san

Trong thirc an thiy san hién dai, ty 1é nguyén liéu thwc vat ting 1én dé gidm phu thudc vao nguoén dam
dong vat. Khi nguyén liéu thwc vit mang theo cellulose va polysaccharide thanh té bao, cellulase cé thé

dwoc nghién ctru nhw mot cach hd tro tiéu héa va gidm rao can xo trong rudt ca 121,

Tuy nhién, thy san 1a nhém rit da dang: ca an thit, an tap va an thwc vat c6 sinh ly tiéu héa khac nhau.
Vi vay, két qua trén mot loai hodc mot giai doan phat trién khong nén dwoc suy rong truc ti€p cho moi

cong thirc thirc dn thiy san 131,
Phu pham néng nghiép va nguyén liéu dia phwong

Acid cellulase dac biét phtt hop véi chién lwoc tAn dung phu phdm: b4 mia, phu phdm co, thin 14 ngo,
ba san, 14 ciy, vo hat hodc cac ngudn lignocellulose khéc. Cac nghién ciru in vitro vé phu phdm co va
tiém nang trong nganh thirc in chin nudi cho thiy gia tri dinh dwdrng khong chi nam & phan tich thanh

phin, ma con & kha ning tiéu héa va hop chat sinh hoc di kem 151,
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Figure 4. Cellulase phu hgp nhat v&i céc co chat giau xo nhu rom ra, than 14 ngd
sau thu hoach, thirc &n thé xanh, cdm, vé hat, phu pham ngii cdc va b3 thyc vat 1én

men.

Vé&i phu phdm ¢6 ciu tric cieng, enzyme thwong chi la mot phan cia gidi phap. Nghién, phdi tron, diéu
chinh d6 4m, 0 chua, phoi hop vi sinh vit va lwa chon ty 1é dwa vao khau phin déu dnh hwdng dén mirc

dd enzyme c6 thé phat huy tac dung 4],
Acid cellulase trong hé enzyme phdi hop

Trong nhiéu céng thirc thirc dn, cellulase dwoc dung cung cic enzyme khac dé xi Iy nhiéu phin cia ma
tran thuc vat. Vi du, cellulose va xylan thuwdng cung hién dién trong thanh té bao; vi viy, cellulase va

xylanase c6 thé dwoc nghién cttu trong cting mot hé dé tac dong lén ca cellulose va hemicellulose [°1,

Tuy nhién, cAn phin biét “cing c6 mat” véi “hiép dong da dwoc chirng minh”. Hiép dong ding nghia doi
hoi két qua phoi hop vwrot qua tong hiéu &ng riéng 1é trong diéu kién thi nghiém phu hop. Néu khéng
c6 dit liéu cu thé, cach dién gidi an toan hon 1a “hé enzyme phdi hop cé thé mé rong phé co chat dwoc
xty ly” (131,

Phéi hop enzyme cling c6 thé tao thém san pham trung gian nhw oligosaccharide, dwong hoa tan hodc
peptide tuy enzyme di kém. Nhirng sdn phdm nay cé thé anh hwdng dén vi sinh vat duworng rudt hodc
1én men, nhwng tadc dong cudi cing phu thudc vao loai vat nudi, khiu phan nén va cin bang hé vi sinh
[6]
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Cac yéu to ky thuit dnh hwéng dén (rng dung trong thirc an

Yéu t6 dau tién la do dong déu phin bo. Enzyme la chat xic tac, chi phdn &ng tai noi né tiép xic dwoc
v&i co chit. Trong khoi thirc an phdi tron khéng déu, mot phan nguyén liéu gidu xo c6 thé nhan it

enzyme hon, lam hiéu qua thily phan khéng 6n dinh gifta cac phan thirc dn 21,

Yéu t6 thir haila d0 &m. Thuy phan cellulose cin pha nwéc dé enzyme khuéch tan va tiép xic véi bé

mit soi. Trong thirc dn khé, phan rng trudec khi an c6 thé han ché; trong silage hodc nguyén liéu dwoc

1am am, co hoi tiép xtc thuong cao hon B,

Yéu t6 thir ba 1a pH. Acid cellulase dwoc dinh hwéng cho moéi trwong acid hodc hoi acid, nhwng pH thuc
té thay d6i theo viing dudng tiéu hoa va theo dién bién 1én men. Trong silage, pH gidm dan khi vi khuin

lactic tao acid; trong da day don, thirc an di qua cac viing c6 pH khéac nhau, nén thoi gian enzyme nam

trong viing phu hop la yéu t6 dang chu y [,

Yéu t6 thir tw 12 nhiét. Enzyme la protein c6 ciu truc khéng gian cin dwoc duy tri dé hoat dong; xtr ly
nhiét qua manh c6 thé 1am bién tinh protein enzyme. Vi viy, khi thirc an trai qua diéu hoa hoi nwéc

hodc ép vién, do bén enzyme sau ché bién 1a mot yéu t6 ki thuat quan trong 121,
Loi ich ky vong va gidi han can hiéu ding

Loi ich ky vong dAu tién cla acid cellulase 12 ho tro phan gidi cellulose, lam gidm mot phan rao can
thanh té bao va ting kha nang ti€p cdn dudng chat ndi bao. Pay la lgi ich dwa trén co ché sinh héa truc

ti€p, c6 co s& vitng chic hon so véi cac tuyén bs rong vé ning suat 4],
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Figure 5. Trong U chua, cellulase c6 thé giai phdng carbohydrate hoa tan tir sinh

khéi giau xo, dé vi khuan axit lactic chuyén héa ching thanh axit phuc vu bao quan.

Loi ich thir haila hé tro 1én men trong silage. Khi cellulose dwoc cit mot phan, lwong co chit dé 1én
men c6 thé ting, tao diéu kién cho vi khuin lactic hoat dong trong khoi t phu hop. Cac nghién ciru vé

cellulase két hop vi khuin lactic trén silage cho thdy hwéng rng dung nay c6 nén tang thwc nghiém

dang chu y 181,

Loi ich thir ba 1a hd tro tin dung phu phdm ndéng nghiép. Khi phu pham xo dwoc xir Iy hop 1y, ching cé
thé déng gbp vao chién lwoc gidm chi phi nguyén liéu, gidm lang phi sinh khéi va mé rong nguon thirc
an dia phwong. Tuy nhién, enzyme khong thé bién nguyén liéu chit lwong thip thanh nguyén liéu chat

lwong cao néu gi¢i han chinh 1a doc t, nhiém ban, mat can d6i dinh dwdrng hoic lignin qua cao L.

Gi&i han quan trong nhit 1a tinh phu thudc diéu kién. Néu khiu phin it cellulose, néu co chat khong
ti€p cin dwoc, néu enzyme bi gidm hoat tinh do ché bién, hodc néu thoi gian lwu trong dwdong tiéu héa

qua ngan, két qua cd thé khiém tdn. Vi vay, acid cellulase nén dwgc xem nhw mot thanh phin trong

chién lwoc dinh duéng va xir Iy nguyén liéu, khong phai gidi phap don 1é cho moi van dé vé tiéu hoéa [,
Vi tri chia sdn pham do Enzymes.bio cung cap

Enzymes.bio cung cip Acid Cellulase Enzymes For Animal Feed Additives v&i vai tro nha cung cip
truwc tuyén, khong phai nha san xuit enzyme va khong phai phong thi nghiém thir nghiém. Sdn pham

duwgc ban truc ti€p online theo don vi 1 kg; CoA va SDS duoc cung cdp kém theo khi dit hang dé ho tro

thong tin 16 hang va an toan st dung .
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Thong tin ki thuat trong bai viét ndy nham giai thich co ché va bdi cadnh &ng dung cda acid cellulase
trong phu gia thirc dn chdn nudi. Néi dung khéng nén dwoc hiéu la tuyén bd doc quyén vé san xuit,

nghién ctru ndi bo, thir nghiém trén vat nudi hodc cam két két qua trong moi khau phan .
Két ludn

Acid cellulase 1a enzyme c6 vai tro ré rang trong viéc hd tro phan gidi cellulose — thanh phan ciu truc
quan trong cta thanh t& bao thuc vat. Trong thirc dn chan nubi, gia tri cia né ndm & kha ning hd tro
mé ma tran xo, tao thém co chit dé 1én men, cai thién diéu kién xt ly silage va gitp khai thac t6t hon

cac nguyén liéu thuc vat giau xo 8],

Bang chirng (rng dung manh nhit hién nam & co ché thiy phan cellulose va cac nghién ciru vé silage,
phu phdm néng nghiép, khiu phan giau xo, cling nhw mot s6 thr nghiém trén heo, gia cAm, nhai lai, tho
va ca. Tuy vy, hiéu qua thuc t€ luén phu thudc vao nguyén liéu, loai vat nudi, ché bién thirc dn, pH, do

am, thoi gian tiép xtic va mirc dd enzyme con hoat dong sau xir ly [2],

Cach tiép cin ky thuit phu hop la xem Acid Cellulase Enzymes For Animal Feed Additives nhw mot cong
cu sinh hoc hd tro tiéu héa xo va xt Iy nguyén liéu thuc vat. Khi duwoc dit ding vao cong thirc thirc an,
quy trinh 4 chua hoic chién lwoc tAn dung phu pham, acid cellulase cé thé gép phin ning cao kha ning

khai thac dinh du@ng tir ngudn sinh khdi thwe vat von kho tiéu hoa 141,

Dat mua Acid Cellulase Enzymes For Animal Feed Additives trwc tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Dit mua truc tiép trén ctra 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 Acid Cellulase Enzymes For Animal Feed Additives -

Tai liéu tham khao

Puwoc danh s6 theo thir tw trich dAn dau tién. Cac ngudn truy cp md, déu dwoc xac minh c6 thé truy cap tai thoi diém xuit ban; s§

trich dn trong bai lién két dén day.
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