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Mannanase cho b6 sung thirc dn chin nudi va xtr ly
hemicellulose tao mannose oligosaccharide

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

Mannanase 1a enzyme thily phin mannan trong phan hemicellulose ctia nguyén liéu thwc vit,
nh¢ d6 ho tro gidm tac dong khang dinh dwdng ctia polysaccharide phi tinh bot va tao cac
phan doan mannose oligosaccharide. Trong thirc dn chan nuéi, rng dung hop ly nhit la véi
cong thirc c6 khé diu nanh, phu phim co dau, copra, guar hoac nguyén liéu giau mannan;
trong xt 1y nguyén liéu wét, mannanase c6 thé ho tro chuyén d6i mannan thanh
oligosaccharide c6 gia tri cong nghé. Sdn ph4m Mannanase Feed Addition Hemicellulose
Mannose Oligosaccharide Processing dwgc Enzymes.bio cung cap trwc tuyén theo don vi 1 kg,
kem CoA va SDS khi dat hang .

Mannanase la gi va vi sao lién quan dén hemicellulose?

Mannanase 1a nhém enzyme xtc tic qua trinh cdt mach mannan — mot polysaccharide thudc nhém
hemicellulose trong thanh té bao thwc vat. V& mat #ng dung, mannanase khéng “b6 sung dinh dudong”
theo nghia cung cip protein, ning lwong hay khoang; gia tri chinh cia n6 nam & viéc bién ddi ciu truc
carbohydrate khé tiéu thanh cac phan doan ngan hon, dé ti€p can hon trong quy trinh tiéu héa hoic

Xt ly cong nghiép .

Trong nguyén liéu thwc vat, mannan c6 thé ton tai dwéi nhiéu dang nhw mannan tuyén tinh,
glucomannan, galactomannan hodc galactoglucomannan. Cac dang nay khac nhau vé ty 1é mannose,
glucose, mirc dd gan nhanh galactose va mirc do lién két véi nhirng thanh phan khac cia vach té€ bao; vi
viy mot ché phdm mannanase c6 thé cho hiéu qua khac nhau trén kho diu nanh, nhan co, copra, guar

hoic phu pham trai cay .

O cdp d6 co ché, phan lon ing dung cong nghiép clia mannanase dwa trén kha nang cit lién két
glycosidic trong mach chinh chira mannose, lam gidm chiéu dai polymer va tao hén hop manno-
oligosaccharide hodc mannose oligosaccharide. Trang san phdm ctia Enzymes.bio dinh vi ché phdm nay
cho b6 sung thirc an, xt Iy hemicellulose va hé tro tao mannose oligosaccharide tir ngudn mannan

thwc vat.
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biém quan trong d6i véi ngwoi dung B2B 1a Enzymes.bio dong vai tro nha cung cip thwong mai, khéng
phdi nha san xuit hay phong thi nghiém phat trién enzyme. Vi vy, cach doc dung tai liéu san phim la
xem diy nhw mot ché phAm enzyme sdn c6 cho rng dung xt ly mannan, v&i thong tin chit lwong va an
toan dwoc cung cap qua CoA va SDS di kem khi dat hang .

Van dé mannan trong khau phan thirc an chin nudi

Nhiéu cong thirc thirc dn hién dai dwa vao nguyén liéu thwc vat vi chi phi, kha nang sdn cé va ap luc t6i
wu héa ngudn protein. Tuy nhién, nguyén liéu thwc vat khéng chi chira tinh bot, diu va protein; chiing
con c6 polysaccharide phi tinh bot nhw cellulose, xylan, pectin, B-glucan va mannan, von khong phai lic

nao ciing dwoc vat nudi da day don sir dung hiéu qua 2/,
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Trong khiu phin cé ty 1é khé ddu nanh, phu phdm co dau, copra meal hoic guar meal dang ké, -
mannan c6 thé gép phan lam ting dd nhét pha dich, han ché tiép xdc gitra enzyme tiéu héa ndi sinh voi
dudrng chit, dong thoi gitt mot phan protein va niang lwong trong ciu tric vach té bao. O gia cim va
lon, vin dé nay dic biét dang chu y vi kha ndng tw thay phin hemicellulose cia hé tiéu héa khéng du

manh dé xt ly hoan toan cac polymer phic tap .

Mannanase duogc sir dung nhu mot enzyme ngoai sinh nham pha v mot phan ciu tric nay truwdc hodc
trong qua trinh tiéu hda. Khi mach mannan bi cit ngan, dd nhét c6 thé gidam, bé mit co chdt mé ra
nhiéu hon, va cac thanh phan dinh dwéng bi “kh6a” trong vach té bao c6 co hdi dwec giadi phdng tot

hon.
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Ngoai tic ddng vatly 1én d6 nhét va ciu tric co chit, cac oligosaccharide sinh ra tir mannan ciing dwoc
quan tdm vi tim ndng twong tac v&i hé vi sinh dwong rudt. Cac nghién clru vé mannan-oligosaccharide
trong gia cAm, thlly sdn va mé hinh dudng rudt cho thady MOS c6 thé dnh huéng dén hé vi sinh, mién
dich hodc chi tiéu san xuit, du mic dap ng phu thuéc manh vao loai, nén khau phin va mic b6 sung
31

Co’ ché&: mannanase cat gi trong nguyén liéu thwc vat?

C6 thé hinh dung vach té€ bao thwc vit nhw mot mang composite tw nhién. Cellulose tao khung s¢i bén;
hemicellulose nhw xylan va mannan dan xen quanh khung d6; pectin, protein ciu tric va lignin lam

mang ludi thém phirc tap. Mannanase nham vao phin mannan ctia mang nay, lam dt mach

carbohydrate chira mannose va chuyén polymer dai thanh doan ngin hon [,

Khi mach mannan dai bi thily phén, ba thay doi cong nghé thwong dwoc ky vong. Thir nhit, polymer cé
khoi lwong phén tir thip hon nén it gép phin tao dd nhét hon. Thiv hai, ciu tric thanh t€ bao tré nén
dé tham va dé bi enzyme khac tiép cin hon. Thi ba, sdn phdm phan rng c6 thé bao gdm mannose,
mannobiose, mannotriose va cac oligosaccharide chira mannose v&i dd dai khac nhau, tuy ban chit co

chat va diéu kién xur ly 4],

Figure 2. 71 p-2Ht Al S AT
oF YAt oo 20l S0 E2|Hez o A
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Trong x Iy thirc &n kho, thoi gian ti€p xuc gitra enzyme va co chit chi yéu dién ra sau khi vat nudi dn
vao, trong moi tredrng Am ctia ng tiéu hoa. Trong xr Iy wét hodc tién xr Iy nguyén liéu, enzyme cé thé
c6 thoi gian ti€p xdc dai hon véi co chit da hydrat héa, nho dé qua trinh cit mach hemicellulose c6

diéu kién dién ra ro hon trwéc khi phoi tron hoic sy lai [°L.
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Can nh4n manh rang mannanase khong hoat dong doc 14p v&i toan bd ma tran thirc an. Néu mannan bi
bao boc b&i lignin hodc lién két chat véi cellulose, tic dong thuc té c6 thé khac so véi khi xtr Iy
galactomannan hoa tan. Pay la ly do trong nhiéu hé nguyén liéu phirc tap, mannanase thwong dwoc

xem nhw mot phan cda chién lwgc enzyme rong hon, bén canh xylanase, cellulase, pectinase, protease

hoic phytase [©],
Mannanase va mannose oligosaccharide: cung nguén géc nhwng khéac vai tro

Mannanase la enzyme; mannose oligosaccharide la sin phdm hodc thanh phan chirc ning c6 nguén
gdc tlr mannan. Sw khac biét ndy quan trong trong thiét ké tng dung: bé sung mannanase nham thuy

phan co chit mannan tai chd hoic trong quy trinh xir Iy, con bé sung MOS 1a dwa truc ti€p phan doan

oligosaccharide da cé san vao khau phan [,

Cac nghién ctru vé MOS trong ga dé cho thay bo sung mannan oligosaccharide cé lién quan dén thay
d6i hiéu suit va tic dong moi treorng clia sdn xuit trirng trong phan tich tdng hop, nhwng dé 1a bang
chtrng vé MOS nhw phu gia dinh du@ng, khong phai bang chirng tric ti€p rang moi mannanase sé tao

cung hod so MOS trong moi cong thitc thirc dn B,

(O’ ga thit, MOS dwoc nghién ciru trong bdi canh strc khoe rudt, mién dich va niang suit. Két qua dang
nay giup giai thich vi sao oligosaccharide chira mannose dwoc quan tam trong dinh dwdng vat nuoi,

nhung van can phan biét rd giita “enzyme tao oligosaccharide tir co chat” va “oligosaccharide tinh ché

hodc b6 sung truc tiép” 71,

Trong thlly sdn, nghién cttu trén c4 hoi Pai TAy Dwong bang mé hinh rudt in vitro cho thiy prebiotic
Bio-Mos c6 thé& lam thay d6i hé vi sinh duwdong rudt trong diéu kién moé phong. Dieu nay hd tro khai
niém rang cac phan doan giau mannose c6 thé twong tic véi microbiome, nhwng khéng thay thé cho

danh gia riéng doi véi tirng quy trinh tao MOS bang mannanase 81,

enzymes.bio - Enzymes.bio Research Team Page 4 of 14



= B-
IS 20l 7|0 M 7t =7, =X L 7B S

OHLo| BHSH A AR HE F7) Y
2ol AR

Nghién ctru trén tdm trong hé biofloc va trén ca ré phi ciing cho thiy phan &ng véi MOS c6 thé khac

nhau theo loai va mirc dwa vao khiu phan. Vi viy, néu muc tiéu cia quy trinh la tao mannose

oligosaccharide tir hemicellulose, trong tAim ky thuit nén la kiém soat co' chit, mic thiy phan va dac

tinh san pham, thay vi gia dinh rang moi MOS déu c6 tac dong sinh hoc giong nhau °1,

Bang so sanh cac huwéng trng dung cia mannanase

o Co chat hodc nén str dung . .
Hwdng rng dung Co’ ché mong mudn

thuwong gap

Khau phan chira khé dau C4t mot phan B-mannan

B6 sung truc tiép nanh, copra, phu phdm co trong duong tiéu hda, hd

vao thirc an dau, guar hodc nguyén liéu tro gidm do nhét va giai

giau hemicellulose phong dudng chat

- . BOt hodc dich nghién nguyén Tang tiép xuc enzyme—co
Tién x&r ly nguyén R . v ° ..
N A liéu giau mannan da hydrat chat, chuyén polymer dai
liéu thuc vat , . <
hda thanh doan ngan

Galactomannan, Thuy phan cé kiém soat dé
Tao mannose . . ) ) }

. ) glucomannan hoac nguon tao oligosaccharide chira
oligosaccharide

hemicellulose giau mannose mannose
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K&t qua can hiéu ding

Hiéu qua phu thudc cong thirc,
loai vat nudi, tudi, strc khde rudt
va mlrc mannan thuc sy cé trong

khau phan

Phl hop khi cé budc tron wét, G
hodc x ly trudc phéi tron;
khéng nén suy luan két qua tw
co chat tinh sach sang phu pham
tho (4]

H6 so oligosaccharide phu thudc
ngudn mannan, mc phan

nhanh va didu kién quy trinh [
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o Co chat hodc nén str dung . . e e
Hwéng rng dung . . Co’ ché mong mudn Két qua can hiéu dung
thuwong gap

Thuong can phéi hop vai

Ho tro khai thac Phu pham trai cay, hat, ba Pha cau truc hemicellulose, L. . .
hu ohd | o N enzyme khac vi ma tran thuc vat
u pham ndn ép, nguyén liéu tan 4 ndng gidi phon , -~ . ,
phup g P, NEYY j g g glal phong chira nhiéu polysaccharide khac
nghiép lignocellulose chat hoa tan 6
nhau (6]
. ) Nén thirc an cé nhiéu NSP: MOoi enzyme xU& ly mot Thiét ké phai dwa trén thanh
Cong thirc enzyme ] . N . o R )
R " xylan, mannan, cellulose, nhém co chat, tao hiéu phan nguyén liéu, khong chi dya
da thanh phan ] ; .
pectin rng bod tro vao tén enzyme [0

Ung dung trong thirc an chian nudi: gia tri nam & nén khau phan

Trong thirc an chan nudi, mannanase c6 y nghia nhat khi khdu phan chira lwvgng dang ké nguyén liéu c6
mannan hodc galactomannan. Néu cong thirc chi yéu dwa trén ngii c6c it mannan va it phu phdm giau
hemicellulose chira mannose, lgi ich thuc té ¢6 thé nhé hon so véi cong thirc dung nhiéu khd ddu nanh,
nhan co, copra hodc guar .

Kho d4u nanh 1a ngudn protein phé bién nhung van chira phan carbohydrate ciu triic cé thé anh
huwdng dén tinh chit xtr ly va tiéu hda. Nghién cru vé cac tb6 hop ngudn protein thay thé tir soybean
meal cho thiy dic tinh xr Iy ciia nguyén liéu protein thwc vat la yéu t6 cdn dwoc danh gia trong cong

thirc thitc dn, khong chi dwra trén ham lwong protein tho 21,

V&i phu phadm co diu va copra, ty 1é mannan thwong la ly do khién mannanase dwgc quan tAm nhiéu
hon. Cac nguyén liéu nay cé thé hiap dan vé gia va ngudn cung, nhung phan xo va hemicellulose lam
giéi han mirc st dung trong khau phén cta vt nudi da day don néu khdng co chién lwoc xt Iy phtt hop
[1]

Trong cong thirc gia cAm, MOS da dwoc nghién ctru nhw mot thanh phan hé tro strc khde rudt va mién
dich. Tuy nhién, khi stt dung mannanase, loi ich chinh trwéc hét van 1a xtr ly f-mannan trong nguyén

liéu; moi ky vong vé tadc dong prebiotic cin dwoc dién giai theo lwong oligosaccharide thuc sw dwoc tao

ra trong diéu kién tiéu héa hoic xt ly cu thé [],
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Trong thiy san, qua trinh ép vién, tao vién wét hodc xir Iy nhiét c6 thé lam thay ddi dd 4m, ciu tric hat
va kha nadng tiép xuc clia enzyme v&i co chit. Nghién clru vé quy trinh tao vién thirc an ca cho thay cac
thong s6 ché bién c6 anh hwéng thuc t€ dén ciu tric vién va diéu kién cdng nghé, vi viy enzyme trong

thitc dn thdy san can dwoc xem trong toan bo chudi phdi tron-tao vién-bao quan-tiéu héa [,
Ung dung trong x{ ly hemicellulose va phu pham thuwc vat

Ngoai thirc an hoan chinh, mannanase c6 thé dwoc dung dé xir Iy nguyén liéu thwc vat treée khi dwa
vao cong thirc. Trong tredrng hop nay, co chit dwoc lam 4m hodc phan tan tét hon, giip enzyme tiép
can mach mannan hiéu qua hon so v¢i trang thai bot kho, dac biét khi muc tiéu la gidm dé nhét hoac

ting lwong dudng hoa tan 41,

Nghién ctru vé hat acai cho thdy nguén phu pham thwc vat c6 thé dwgc khdo sat vé tiém nang tao
mannan-oligosaccharide va dwong thong qua thiy phan enzyme. Du nguyén liéu nay khong dai dién

cho moi phu phdm, né minh hoa hwéng ti€p cdn quan trong: thay vi xem phu pham chi l1a chit xo kho

tiéu, c6 thé chuyén mot phan hemicellulose thanh phan doan cé gia tri cdng nghé [,

Trong sinh khéi lignocellulose, mannanase thwong khong da dé phan giai toan bo ciu truc vi cellulose,
xylan, pectin va lignin van con hién dién. Do d6, cdch dung thuc t& thudng 1a két hop mannanase véi
cac enzyme khac hodc dung sau bwédc co hoc, nhiét, hda ly hay hydrat h6a nham mé& c4u tric nguyén

liéu [6],
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D6i véi phu phdm néng nghiép nhw ba mia, b qua hodc vé hat, dic diém vat liéu cé thé khac nhau rit
1on vé do lignin héa, dién tich bé mat va kha nang gitt nwéc. Tong quan vé vat liéu soi tir ba mia cho
thay phu phdm lignocellulose cé ciu truc va tiém nang cdng nghiép da dang, nhdn manh nhu cau x ly

pht hop véi tirng loai ma tran thay vi 4p dung mdt cong thitc enzyme duy nhat 111,

Figure 5. ZHHORK| 7} 5=
atob fleff QHet 120 et ZatRICt

Nhirng yéu té quy trinh anh hudng dén hiéu qua mannanase

Vi mannanase la protein xtc tic sinh hoc, hiéu qua cia n6 phu thudc vao pH, nhiét d, d6 4m, thoi gian
ti€p xdc va kha nang phan tan trong nén nguyén liéu. Trong thirc an kho, enzyme c6 thé dwgc phan bd
déu nhuwng co chat chwa hydrat héa day du; trong xtr ly wét, d6 Am cao hon gitp co chit treong né va

ting kha ning khuéch tan, nhung lai doi héi kiém soat vi sinh va 6n dinh quy trinh 2],

Nhiét do la yéu to can chu y trong cac quy trinh ép vién, sdy hodc tién xr ly. Tong quan vé enzyme cOng
nghiép chiu nhiét cho thay d6 bén nhiétla mot cha dé 1on trong phat trién enzyme, vi diéu kién san
xuat thudng cé nhiét do virot ngoai viing tdi wu ctia nhidu protein tw nhién 131,

Tuy nhién, khong nén suy luin rang moi ché phAm mannanase thwong mai déu c6 cing mic chiu nhiét
hodc ciing dai pH hoat dong. Mdi sdn phdm c6 dic tinh riéng; véi sdn phdm dwoc cung cip qua

Enzymes.bio, thong tin di kém nhw CoA va SDS la tai liéu cin dung dé nhan dién, lwu trir va st dung an

toan trong béi canh co s& cua ngwdi mua .
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Kich thwéc hat va mirc nghién clia nguyén liéu cling anh hwdng dén qua trinh thiy phan. Hat cang min,
dién tich bé mit cang lé'n va vach t€ bao cang dé ti€p can, nhung nghién qua min c6 thé l1am thay d6i
tinh chdy, kha nang tron, tiéu hao ning lwong va dac tinh vién thirc an; cic nghién cru vé chuin bi phin

hat cho san xuét thirc dn cho thay xt Iy co hoc 1a mét phan quan trong ctia hiéu qua cdng nghé 121,

Trong tron thirc an, phan b6 déng déu quyét dinh kha nang enzyme tiép xic véi co chat theo 16. Nghién
ctru vé thiét ké thiét bi trén-phén phoi thirc dn cho thiy ciu tric thiét bi va co ché tron c6 thé anh
hwdng dén tinh dong nhat cia vat liéu, diéu nay dac biét lién quan véi phu gia ¢6 lwong dwa vao nho so

véi tong khoi lwong khau phan 141,

Figure 6. Dt -HO K| = L|Ef|O| E, Of2jH| = Xt 22, g2
2fR-DH 0| UERQRAZE EHOE S

Bang chirng vé MOS: ¢6 trién vong, nhwng khong nén dién giai qua mirc

Mannose oligosaccharide dwoc quan tdm vi kha nang twong tac véi dwong rudt va hé vi sinh. Trong
phén tich tong hop vé ga dé, MOS dwoc danh gia vé hiéu suit va tic dong moi trweong clia sdn xuat
trirng, cho thdy nhém phu gia nay da c6 nén bang chirng (rng dung trong chan nudi, du két qua cu thé

phu thudc boi canh 31,

O ga thit, nghién ctru vé b6 sung MOS tap trung vao sitc khée rudt, mién dich va nang suit san xuAt.
Diéu nay c6 lién quan dén mannanase & chd enzyme c6 thé tao oligosaccharide tir mannan, nhwng can

nhéc lai rang thanh phan MOS tao ra trong dwong tiéu héa khéng nhat thiét giong véi san phdm MOS

thwong mai da dwoc chudn héa 71,
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Trong mé hinh déng vit c6 v, nghién ciru trén chudt béo phi do khdu phan kiéu phwong Tiy cho thiy
mannan oligosaccharide cé thé lién quan dén tai c4u tric microbiome va ting san xuit acid béo chudi
ngan. Pay 12 tin hiéu sinh hoc dadng chu y, nhung khong nén chuyén thang két luin tir mé hinh chuot

sang vat nuodi thwong mai hodc quy trinh thitrc 4n ma khong c6 danh gia phu hop 3,

Nghién ctru san xuit va tinh sach MOS c6 hoat tinh ting cwong tight junction biéu mé cho thiy khéng
chi “c6 MOS” 1a d0; ciu tric, d6 tinh sach va phan b6 kich thwéc oligosaccharide c6 thé lién quan dén

hoat tinh sinh hoc. Vi vy, néu muc tiéu 1a tao MOS bang mannanase, chit lwong phan doan san phim

can duoc xem la bién quy trinh, khong phai két qua mac dinh 6],

Mot tong quan so sinh MOS véi cac oligosaccharide c6 nguén goc hemicellulose khac cling nhdn manh
rang oligosaccharide khac nhau vé ciu tric va ngudn gdc cé thé c¢é dic tinh chirc ning khac nhau. Diéu

nay giup dit mannanase vao birc tranh rong hon ctia cdng nghé chuyén déi hemicellulose thanh thanh

phan chirc nang .
Vai tro trong xu huwéng enzyme céng nghiép va thirc an bén virng

Enzyme cong nghiép dugc str dung rong rii vi c6 thé thwc hién phan &ng chon loc trong diéu kién nhe
hon so vé&i nhiéu phwong phap hoa hoc truyén théng. Tong quan vé rng dung enzyme cdng nghiép cho
thay enzyme da tré thanh cong cu quan trong trong thwe pham, thirc an, dét, gidy, nhién liéu sinh hoc

va xit Iy phu pham, trong dé cac enzyme thiy phan polysaccharide giit vai tro trung tam 191,

Figure 7. 2/ 91 BHLIOFR|& BH9| 0|4 2-20| 0]0] 43 48 2of 5242
C

o o
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Trong san xudt thirc an, ap lwc toi wu héa chi phi, tin dung nguyén liéu thay thé va gidm phu thudc vao
nguyén liéu truyén théng lam ting nhu ciu v&i phu gia cong nghé nhw enzyme. Cac phén tich vé tién bo
khoa hoc-cdng nghé trong san xuit thirc 3n nhan manh rang hiéu qua ctia nganh phu thudc khdng chi
vao cong thirc dinh dwdng ma con vao quy trinh ché bién, thi€t bi va kha nang 4p dung cong nghé mai

[17]

Mannanase phu hgp v&i xu hwéng nay vi n6 giup khai thac phan carbohydrate ciu tric von bi xem la
han ché cta nguyén liéu thwc vat. Néu dwoc 4p dung ding nén khiu phan, enzyme c6 thé hd tro ting
gia tri st dung ctia phu pham giau hemicellulose va mé& réng lwa chon nguyén liéu, dic biét trong cac

cong thirc can cin bang giita chi phi va hiéu qua tiéu hda .

Mit khac, enzyme khong thay thé cho kiém soat chit lwong nguyén liéu, quan ly doc t6 ndm mdc, on
dinh vién hay cin bang acid amin. Cac tdng quan vé enzyme trong thwc phdm va thirc &n cho thdy
enzyme 1a mot phan ctia hé gidi phap cong nghé, trong khi hiéu qua cudi cing van phu thudc vao

nguyén liéu, dieu kién san xudt va muc tiéu rng dung cu thé 181,
Cach dién giai thong tin san pham ctia Enzymes.bio

Mannanase Feed Addition Hemicellulose Mannose Oligosaccharide Processing nén dwoc hiéu 1a ché
phdm mannanase thwong mai dung cho x Iy co' chit chira mannan, dic biét trong b6 sung thirc dn va
quy trinh tao mannose oligosaccharide. Trang sdn phdm néu dinh hwéng ng dung vao thirc dn chin

nudi, xt Iy hemicellulose va chuyén d6i mannan thanh oligosaccharide chira mannose .

San phdm dwoc ban truc ti€p online theo don vi 1 kg, phtt hop v&i ngwdi dung cin mot quy cach
thwong mai ré rang dé dwa vao quy trinh rng dung ctia minh. CoA va SDS dwoc cung cip kém khi dat
hang, gitp co s& ti€p nhin c6 tai liéu lién quan dén nhin dién 16 hang, thong tin an toan va quan ly noi
bo .
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Khong nén dién giai thong tin ndy nhw tuyén b6 rang Enzymes.bio tw sdn xuit enzyme, tw thwc hién
phén tich phong thi nghiém hodc bdo dam cung mot két qua sinh hoc trong moi khau phan. Vai tro phu
hop cta Enzymes.bio la cung cdp san phdm enzyme thwong mai va tai liéu di kem; phan thiét ké quy

trinh, phoi tron va danh gia hiéu qua thudc vé boi canh str dung cta tirng co so .
Két luan ki thujt

Mannanase la cong cu enzyme c6 co s& ro rang cho xir Iy mannan trong hemicellulose thwc vat. Trong
thirc dn chan nuoi, n6 phu hgp nhat véi cong thire c6 nguyén liéu giau f-mannan, noi muc tiéu la giam
anh hudng cua polysaccharide phi tinh bot, ho tro gidi phdng dwdng chat va cé thé tao mot phan

oligosaccharide chira mannose trong qua trinh tiéu héa hoac tién xt Iy .

Trong xt ly nguyén liéu va tao mannose oligosaccharide, mannanase giip chuyén polymer mannan
thanh phan doan ngdn hon, nhung ciu tric san phdm phu thudc nguén co chit, mic phan nhanh va
diéu kién quy trinh. Bang chirng vé MOS trong gia cAm, thily sdn va mo6 hinh dwong rudt cho thiy tiém
ning chitc ning dang chu y, dong thoi nhdn manh rang khong nén danh déng moi ngudén MOS hoic

moi quy trinh tao MOS [,

V&inguoi dung B2B, cich tiép cin thuc té 1a xem Mannanase Feed Addition Hemicellulose Mannose
Oligosaccharide Processing nhw mét ché phdm enzyme cho cac quy trinh c¢é co chdt mannan ro rang,

dac biét trong thirc an va xtr ly hemicellulose. Sdn phdm dwgc Enzymes.bio cung cip truc tuyén theo
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don vi 1 kg, kém CoA va SDS khi dit hang, ho tro viéc dwa enzyme vao hé thdng san xuit hoidc rng

dung c6 kiém soét .

bat mua Mannanase Feed Addition Hemicellulose Mannose Oligosaccharide
Processing truc 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 chiing toi sé x Iy don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dir liéu An toan.

Mua Mannanase Feed Addition Hemicellulose Mannose Oligosaccharide Processing =

Tai liéu tham khao

DPuwoc danh s6 theo thir 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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