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ché va &rng dung trong botanical extraction
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Food-Grade Cellulase Enzyme For Botanical Extraction la enzyme cellulase dang b6t
dwoc Enzymes.bio cung cap cho quy trinh chiét xuit thwc vat, thdo dwoc va phu pham giau xo
trong ché bién thwc ph4&m cong nghiép. Cellulase hd trg pha vy mot phan mang cellulose cta
thanh té bao, gitp dung moi ti€p cdn mo thwc vat tét hon va tang kha nang gidi phong
polyphenol, flavonoid, protein, polysaccharide, ddu hoac cac hop chit hoat tinh khac tuy nén
nguyén liéu 1. Sdn phdm dwoc ban truc tiép online theo don vi 1 kg; CoA va SDS dwoc cung

cip kém theo khi dit hang .

Food-Grade Cellulase Enzyme For Botanical Extraction la gi?

Food-Grade Cellulase Enzyme For Botanical Extraction 1a ché phdm cellulase dung nhw céng cu hd tro
cong nghé trong chiét xuat botanical, khong phai sdn phim tiéu dung truc ti€p. Trong ngir canh nay,
“food-grade” nén dwoc hiéu la phu hop cho rng dung ché bién thwc phdm va nguyén liéu c6 ngudn goc
thwc vat & moi trweong B2B, noi enzyme dwoc dwa vao quy trinh xt ly nguyén liéu réi dwoc kiém soat

bang cac budc cong nghé tiép theo nhu loc, tich pha, c6 dic hoic sdy .

Cellulase khong phai mot enzyme don 1é theo nghia hep, ma thwong la nhém hoat tinh enzyme cung tac
dong 1én cellulose: endoglucanase cit ngau nhién bén trong chudi cellulose, cellobiohydrolase giai
phoéng cac don vi ngan hon tir dau chudi, va B-glucosidase tiép tuc chuyén cac oligosaccharide nhuw

cellobiose thanh glucose. Cach tic dong phoi hgp nay lam suy yéu cau tric cellulose, dac biét & nhirng

viung dé tiép can ctia thanh t& bao thuc vat, tir d6 cai thién truyén khoi trong qua trinh chiét [,

Enzymes.bio 1a nha cung cip sdn phdm enzyme nay cho khach hang cdng nghiép va ché bién thuc
phdm; ndi dung ky thuat & day khong ham y Enzymes.bio 1a nha san xuit enzyme hodc phong thi
nghiém phén tich. Sdn phdm dwoc ban online theo don vi 1 kg, phtt hop véi cdc co s& R&D (ng dung,
nha phat trién nguyén liéu botanical, nha san xuit chiét xuat thwc vat va don vi ché bién phu phidm can

mdt enzyme dé tich hop vao quy trinh hién c6 .
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Vi sao thanh té& bao thuwc vat la rao can trong chiét xuat botanical?

Trong nhiéu nguyén liéu thwc vat, hop chit muc tiéu khong “ndm tw do” trong dung moi ngay khi ngdm
nguyén liéu. Ching c6 thé bi gitr trong khong bao, bao quan, mo soi hoic lién két véi mang polymer cia
thanh té bao gdom cellulose, hemicellulose, pectin, lignin va protein ciu truc; vi vy, dung méi phai thim

qua nhiéu 1&p vat Iy truedc khi hoat chat khuéch tan ra ngoai 21,

Véi 14, than, ré, vé qua, ba ép, v hat hodc phu phdm ndng nghiép, tré lwc ndy cang ro vi phan xo khong
hoa tan cao lam chdm thdm wét, tao dich treo nhiéu hat min, ting dd nhét va gy khé loc. Cac tdng

quan vé thu héi hop chit hoat tinh tir phu phdm lignocellulose nhdn manh rang pha vo hodc 1am 16ng

ciu tric thanh t&€ bao 1a budc quan trong dé khai thac cac phan tir gia tri cao tir sinh khéi thuc vat [,

Chiét xuit truyén thdng thudng gidi quyét rao can nay bang nghién min, ngdm lau, gia nhiét, ting lwong
dung moi hoic dung ky thuat hd tro nhw siéu 4m, vi séng, xung dién treorng va dung moi xanh. Cac
phwong phap nay c6 gia tri riéng, nhwng ciing c6 thé lam ting nang lwong, tai can, do duc hoac ruiro

suy giam hoat chat nhay nhiét néu diéu kién xt 1y qua manh B1,
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Cellulase bd sung mot hudng ti€p can sinh hoc: thay vi chi “ép” dung moi vao nguyén liéu bang ning
lwong co hoc hodc nhiét, enzyme lam suy yéu mét phan ciu tric cellulose dé€ dwong khuéch tin mé
hon. Vi viy, enzyme-assisted extraction thwong dwgc xem 1 moét nhanh ctia cong nghé chiét xuat bén

virng, dic biét trong valorization phu pham ndéng nghiép va thwc pham 1,
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Co’ ché cellulase hd tro chiét xuat thuc vat

Phan gidi cellulose va m& dudng truyén khoi

Cellulose 1a polymer tuyén tinh cta glucose lién két bang lién két B-1,4-glycosidic, tao vi soi c6 do bén
co hoc cao trong thanh t€ bao. Khi cellulase thuy phdn mot phadn mang nay, tinh toan ven cia “khung”

thanh t& bao giam, tao thém khe rdng va viing ti€p xic cho dung méi di vao mé thwe vat [,

(' cdp d6 quy trinh, loi ich quan trong nhit khéng chi 1a tao dworng don, ma 13 cai thién truyén khéi:
dung moi thdm vao nhanh hon, hop chit muc tiéu thoat ra dé hon va ndong do hoat chit trong pha léng
c6 thé dat mirc mong mudn trong diéu kién 6n hoa hon. Pay 1a ly do cellulase thwong dwoc dit & giai
doan tién xt Iy hodc dong xtr ly v&i chiét nwérc, ethanol-nwéc hodc cac hé dung moi twong thich voi

thwe pham [21,
Gidm tré lwc loc va xtr ly dich chiét

Trong nhiéu dich chiét botanical, vdn dé vin hanh khéng nam & viéc “cé chiét dwoc hay khong”, ma nam
& do cham cua loc, d6 duc, bun min va kha ndng tach ran-16ng. Khi cellulase cit ngan hodc lam 16ng ciu
truc xo cellulose, mang hat treo c6 thé it gitt nwéc hon, giap ly tAm, loc hodc ép tach ba thuin lgi hon
trong mot s6 hé nguyén liéu 1,

Tac dung nay cé y nghia thuc té vi cdc buwédc sau chiét—loc, c6 ddc chan khong, sdy phun, phéi tron hoac
chuin h6a—déu bi anh huwdng béi dd nhot va lwong chit ran lo lirng. Mot cai thién vira phai & kha

ning tach pha doi khi tao loi ich van hanh lén hon so véi chi nhin vao hiéu sudt thu hoi hoat chat 151,

Khdéng phai “pha hdy toan bd” nguyén liéu

Cellulase nén dwoc hiéu 1a cong cu diéu chinh ciu tric, khéng phai hda chat pha hiy toan b6 mé thuc
vat. Néu xtr Iy qua nhe, thanh t€ bao chwa m¢& du; néu xtr Iy qua manh hodc kéo dai khéng phu hop,
dich chiét c6 thé chira thém dwong hoa tan, chit keo, tap nén hodc thay d6i cdm quan tuy nguyén liéu
[2]
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Vi viy, muc tiéu ky thuit 1a dat mic thiy phan vira da dé tang giai phong hop chit muc tiéu va cai thién
tach pha, dong thoi khéng lam phirc tap downstream processing. Cach nhin nay phu hop véi cac nghién
ctru chiét xuat hién dai, trong d6 enzyme dwoc tdi wu cung tién xtr Iy co hoc, dung mdi, nhiét, thoi gian

va cong nghé hd tro 31,
Bang chirng khoa hoc vé enzyme-assisted botanical extraction

Cac tong quan vé hop chit hoat tinh thwc vat cho thiy hiéu qua chiét phu thuéc manh vao ciu tric ms,
loai dung méi, nhiét do, thoi gian, kich thuéc hat va ki thuat hd tro. Enzyme-assisted extraction dworc
x€p trong nhém phwong phap xanh vi ¢6 thé hoat dong trong diéu kién twong doi 6n hoa va hwong toi

giam dung mdi hodc ning lwong trong mdt s6 &ng dung [©l,

V&i phu pham lignocellulose, enzyme dwoc nghién ciru rong rai dé thu hoi phenolic, flavonoid, protein,
peptide, polysaccharide va cac phén t gia tri gia ting. Tong quan vé valorization phu phdm nong
nghiép nh4n manh rang cellulase va cic enzyme pha vach té€ bao khac gitp gidi phong hop chit bi gitr

trong ciu tric cellulose-hemicellulose-lignin, nhung hiéu qua phu thudc tirng nén sinh khai [,

Nghién ctru trén cdm meé cho thiy enzyme-assisted extraction cé thé két hop véi vi song, siéu 4m hodc
chan khong dé thu hoi protein thwe vat va hop chit chdong oxy héa tir phu phdm thwe phdm. Cac cong
trinh nay dadng chd y vi ching xem enzyme nhw mét phan cta hé cong nghé tich hop, khéng phai mot

bién don 18 tach khoéi nghién, hydrat héa va tach pha 71,
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Mot nghién ctru khac vé cdAm meé danh gia dong thoi chan khong va siéu Am trong chiét xuit ho tro
enzyme, cho thiy cac ki thuat vatly c6 thé ting tiép xic dung mdi-nguyén liéu va ho tro thu hoi
protein ciing hop chit hoat tinh. Diém thwc t€ cho nha may 1a sw phdi hop cellulase véi cong nghé hod

tro can dworc thiét ké theo muc tiéu cudi: protein, polyphenol, hoat tinh ch6ng oxy héa hay dac tinh dich

chiét 8],

Véi phenolic tir thwe vat deoc liéu, nghién ciru t6i wu hda chiét xuat tir Verbascum nigrum L. cho thiy
ti€p cin enzymatic extraction c6 thé nidng cao thu hoi hop chat hoat tinh theo hwéng bén virng. Du két
qua cu thé khong thé chuyén nguyén xi sang moi nguyén liéu, nghién ctru cliing ¢ nguyén tic rang

enzyme pha v& rao can mé thuc vat cé thé hd tro thu hodi phenolic 1,
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Grape pomace la vi du dién hinh ctia phu phdm giau phenolic nhwng ciing giau vach té bao va xo.
Nghién ctru vé phwong phap két hop siéu 4m va enzyme dé thu hoi phenolic tir bd nho cho thiy hiéu
qua thwong dén tir twong tic gitra pha v vatly va thiy phén sinh hoc, déc biét véi phu phdm con gitr

nhiéu hoat chét trong ba sau ép 7],

Coffee silverskin ciing dwoc nghién ctiru nhw nguén phenolic, protein va peptide hoat tinh sinh hoc. Viéc
khai thac phu phdm nay minh hoa xu hwéng rong hon: cic dong phu phadm thwe phdm tirng bi xem la
chi phi xtr ly dang dworc tai dinh vi thanh ngudén nguyén liéu botanical hodc ingredient, trong d6 enzyme

hd tro mé& cdu triic nén va ting kha niang thu hoi 111,
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Trong nhém curcuminoid va curcumin, cac tdng quan vé phwong phéap chiét nhdn manh rang ciu truc

md cu, dd phan cwc dung méi, nhiét va cong nghé hd tre déu dnh hwdng dén hiéu suit va chit lvong

dich chiét. Cellulase cé thé phu hop & giai doan tién xi Iy khi thanh té bao la rao can, nhwng khéng thay

thé yéu cau kiém soat dung mdi va 6n dinh hoat chat 121,

Bang so sanh: cellulase trong bdi canh cac chién lwoc chiét xuat botanical

Chién lvoc
chiét xuat

Ngam chiét
truyén
théng

Gia nhiét

Siéu &am

Viséng

Xung dién
truong

Dung moi
eutectic

sau

Co ché chinh

Dung mdi khuéch tan
vao nguyén liéu va hoa
tan hop chat muc tiéu

Tang toc khuéch tan va
hoa tan

Tao cavitation, pha v&
mo va tang tiép xuc
dung moi

Gia nhiét thé tich, tang

pha v& ciu tric md

Lam tang tinh tham

mang té bao

Diéu chinh kha ndng
hoa tan polyphenol va
hop chat phan cuc
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Piém manh

Thiét bi don gian,

dé mé rong

Tang toc chiét véi
nhiéu hop chat
bén nhiét

Tang truyén khai,
hitu ich véi phu

pham

Nhanh, hiéu qua
v&i mot s6 nén

am

it dung dung moéi
manh, phu hop
hudng xanh

Tiém ndng dung
moi xanh cho

polyphenol

Han ché can kiém soat

Thoi gian dai, tiéu t6n
dung mai, truyén khoi
cham vdi nguyén liéu

giau xo

C6 thé dnh huédng hoat
chat nhay nhiét, mau,
huong

C6 thé tao nhiéu hat min,

can kiém soat ndng luong

Can kiém soat diém nong

va 6n dinh hoat chat

Phu thudc thiét bi va tinh

dan dién clia hé

Can danh gia twong thich
thyc pham va
downstream

Khi nao cellulase c6 vai
tro ro

Cellulase cé thé tién xtr ly
dé mé thanh té& bao
trudc hodc trong ngdm

chiét 121

Cellulase gitup giam phu
thudc vao xr ly qud manh
trong mot s& hé nguyén
liéu 3]

Phéi hop cellulase—siéu
am c6 thé hé trg phenolic
trong b3 nho hodc nén
giau xo [10]

Cé6 thé két hgp enzyme
trong quy trinh nhiéu
buwéc véi phu pham thuc

pham [7]

Cellulase c6 thé b6 sung
khi rao can con lai la vach
cellulose sau xt ly vat ly
[13]

Cellulase hitu ich néu
dung méi t8t nhwng
thanh té& bao van han ché

ti&p can [14]
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Ung dung chinh trong san xuat chiét xuat thuc vat

Chiét xuat polyphenol va flavonoid

Polyphenol va flavonoid thuwdérng nam trong khong bao hodc lién két véi thanh t€ bao, protein va
polysaccharide nén. Khi cellulose bi thily phdn mét phan, dung moi cé thé ti€p cin cac vung chira

phenolic dé hon, dong thoi gidm hién twong hoat chit con bi gitt lai trong ba sau chiét 151,

Cac dong nguyén liéu phu hop gom 13, hoa, thin non, vo qua, ba ép trai ciy, ba nho, phu phim tra,
coffee silverskin va phu phim thao dwgc. Nghién ctiru vé ba nho va coffee silverskin cho thdy phu pham

thwc pham c6 thé 1a ngudén phenolic dang cht y néu quy trinh dwoc thiét ké dé vweot qua rao can xo va

thu hoi hop chit muc tiéu mot cach chon loc 11,

Chiét xuat protein thuwc vat va peptide hoat tinh

Trong nguyén liéu giau protein thwc vt nhw cadm, hat, banh diu hodc phu phdm ngii cdc, protein cé thé
bi gitt trong ma tran cellulose-hemicellulose-lignin hodc gan v&i polysaccharide thanh t€ bao. Cellulase

ho tro giai phdng protein bing cdch mé& ciu triic mo, trong khi protease c6 thé duoc dung & buéc khac

néu muc tiéu 1 peptide hodc cai thién tinh hoa tan protein 6],

Figure 4. 4= FE0|AM= N2 ol Z2[t T 55 E= AX [0,

ot £= FF UAOAM 2 E2O0HM E "7t Lth

Cac nghién clru trén cdm meé cho thiy enzyme-assisted extraction két hop cong nghé ho tro c¢é thé thu
h6i déng thoi protein va hop chit chong oxy héa tir phu phdm. Piy la mo hinh quan trong cho doanh

nghiép mudn phat trién ingredient thwc vat da chitc nang thay vi chi nhdm dén mot phan tir don 1é 71,
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Chiét xuat polysaccharide tan trong nwéc

Véindm, ré, than, hat hoic ngii cdc, polysaccharide tan trong nwéc cé thé 1a hoat chat muc tiéu hodc
thanh phan tao chirc nang. Cellulase c6 thé giip mé thanh té bao dé polysaccharide khuéch tan ra
ngoai, nhwng can kiém soat dé tranh thiy phan qua mirc lam thay dé6i khéi lwong phén tir hodc dic tinh

tao gel, tao nhét va cam quan 21,

Trong nhém &ng dung nay, muc tiéu khéng nhat thiét 1a “cang thiy phan cang tét”. Nha san xuit thwong
quan tAm dén ciu truc polysaccharide, d6 hoa tan, d6 nhét, kha ndng sy va tinh nhat quan gitra cac 16;

do dé cellulase can duoc tich hop nhw cong cu diéu chinh c4u tric nén, khong phai chi nham tao thém

dwong 191,
Chiét xuat dau thwc vat, ho'p chat ky nwdc va tinh dau

O hat, vdo qua hodc mé chtra dau, thanh t& bao c6 thé ngin dau thoat ra khéi khoang chtra lipid.
Cellulase gitip pha bot thanh cellulose, tao diéu kién cho dau hodc hop chat ky nwéc dwoc gidi phong

trude khi tach pha, ép, ly tim hodc phéi hop véi dung méi phu hop Pl

Véi tinh dau, enzyme khong thay thé chung cit nhung c6 thé ho tro tién xi ly mé thuc vat truéc khi
hydrodistillation hodc steam distillation. Tong quan vé tinh dau thwc vat trong thwc phdm cho thiy hiéu
qua thu héi va chit lwvgng hwong phu thudc manh vao loai ciy, bd phin s dung, diéu kién chwng cat va

dd nguyén ven ctia mé tiét tinh dau 7],
Chiét xuat curcumin, curcuminoid va ho’p chat mau

Cac hop chat mau nhw curcuminoid c6 d6 nhay véi diéu kién moi trueorng va thuwdng yéu cau dung moi,

nhiét va bao vé oxy héa phu hop. Cellulase c6 thé dong vai tro tién xir ly dé ting kha nang ti€p cAn mo

cti, nhung hiéu qua cudi cling van phu thudc vao hé dung mdi va cach bao toan hoat chat sau chiét [*8],

biéu nay minh hoa nguyén tic chung trong botanical extraction: cellulase giai quyét phan “rao can ciu
trac”, nhung khong tw déng gidi quyét phin “hda hoc hoa tan”. V&i hoat chit kém tan trong nuwérc,
enzyme nén dwoc xem la mot mat xich trong quy trinh gom nghién, chon dung moi, khuy tron, tich

ran-10ng va én dinh dich chiét [*2],
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Khi nao cellulase dorn 1é 1a du, va khi nao can phdi hop enzyme khac?

Cellulase c6 vai tro ré nhat khi nguyén liéu giau cellulose hodc méd so¢i: than, 14 kho, ré, vé qua, ba ép, ba
dwoc liéu va phu phdm ndng nghiép. Néu nut that chinh 13 thanh t€ bao cellulose lam chdm thdm dung

moi va gitt lai hoat chat trong b3, cellulase thuong l1a enzyme nén tang dang xem xét 11,

Tuy nhién, thanh té€ bao thwc vat hiém khi chi c6 cellulose. Pectin tao gel va dd nhét trong trai cy;
hemicellulose tao mang polysaccharide bao quanh vi s¢i cellulose; tinh bot cé thé lam dich chiét duc

hoic nhét; protein c6 thé lién két phenolic hodc 1am phitc tap tach pha 61,

Vi viy, cellulase c6 thé dwoc phoi hop véi pectinase khi nguyén liéu giau pectin nhw vo qua hodc thit
qua; v&i hemicellulase /xylanase khi nén giau hemicellulose; v&i amylase khi tinh bot gdy nhét hoac
duc; va v&i protease khi muc tiéu 1a gidi phdng protein hodc peptide. Cac tong quan vé chiét xuit hop

chit hoat tinh thwc vit cho thiy lwa chon enzyme cin dwa vao thanh phin nén va nhém hop chit muc

tiéu, thay vi 4p dung mdt cong thirc chung cho moi botanical 51,

Trong thuc t&, enzyme phdi hop khong c6 nghia la cang nhiéu enzyme cang tt. Moi enzyme c6 thé tao
thém san phadm thdy phan, thay d6i dd nhét, mau, vi, dd duc hoic tai chit rin hoa tan; do d6 gi tri clia

phdi hop enzyme nam & tinh chon loc va phtt hop véi downstream, khong chi & mitc dd pha vé mo B,
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Céach tich hop cellulase vao quy trinh chiét xuit & mirc céng nghé

Mot quy trinh dién hinh bit ddu bang chuin bi nguyén liéu: 1am sach, cit nho, sdy hoic diéu chinh &m
néu cin, roi nghién dén kich thwéc phu hop dé ting dién tich ti€p xuc. Tién xt Iy co hoc tt gitp
cellulase ti€p cdn bé mat thanh té bao hiéu qua hon, nhwng nghién qua min cé thé lam ting hat treo va

gay kho loc 2,

Sau d6, nguyén liéu dwoc hydrat hda hodc phéi tron véi hé dung moi twong thich. Véi nhiéu &rng dung
thwc phdm, nuwéc hodc hén hop nwdc-dung moi thuc phdm thwong dwoc dung dé tao mdi trudng cho

enzyme hoat ddng; tuy nhién, dung méi, dd phan cwc va muc tiéu hoat chit vn phai dwgc can bang vi

cellulase cAn méi trirrng phit hop dé duy tri hoat tinh trong thei gian xt ly Bl

1A
[¢)
i
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Giai doan enzyme thwong dwoc dit trude chiét chinh hodc déng thoi véi chiét, tuy nguyén liéu. Néu
muc tiéu 1 m& ciu tric vach té bao truwdc khi dung dung moéi chiét hoat chat, enzyme cé thé hoat dong
nhw budc tién xr ly; néu dung moi va diéu kién phu hop véi enzyme, qua trinh thiy phan va chiét co

thé dién ra dong thoi dé rat ngan chudi van hanh 171,

Sau xt Iy enzyme, quy trinh thwong chuyén sang tach ran-16ng, loc, ly tAm, c6 dic, sdy hodc chuin hoa.
DAy 1a noilgi ich cua cellulase dwgc danh gia khong chi bang ham lwong hoat chit, ma con bang téc do

loc, lwong ba wét, @6 trong, @6 6n dinh dich chiét va kha ning van hanh cta thiét bi downstream [,
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Néu sdn phadm cudi yéu cau ho so chit lwgng va an toan vin hanh, CoA va SDS di kem khi dit hang gitp
khach hang Iwu ho so ndi bé cho nguyén liéu enzyme. Enzymes.bio cung cip sdn phdm & vai tro nha
cung cip online theo don vi 1 kg; tai liéu nay khéng thay thé quy trinh thAm dinh ndi bd cta tirng nha

san xudt thwc phdm hodc botanical ingredient .
Loi ich cong nghé cé thé ky vong mdt cach than trong

Loi ich dau tién 1a cai thién thu hoi hoat chat khi cellulose 1a rao can chinh. Bang cach mé thanh t€ bao,
cellulase giip dung moi ti€p cin viung chira polyphenol, flavonoid, protein, polysaccharide hodc lipid t6t

hon, phtt hop v&i cac nghién clru enzyme-assisted extraction trén phu pham thwc vat va nguyén liéu

botanical [,

Loi ich thit hai 1a hd tro diéu kién chiét 6n hoa hon. Trong mot s& hé, enzyme c6 thé gidm nhu cau kéo
dai thoi gian ngdm hodc ting cwong x ly nhiét, tir dé6 phu hop véi dinh hwéng chiét xuat xanh va bao
toan cac hop chit nhay véi diéu kién khic nghiét 1,

Loi ich thir ba 1a cai thién van hanh sau chiét. Dich chiét it bi gitt nwéc trong b4, it nhét hon hodc dé
tach pha hon c6 thé gitp gidm thoi gian loc, gidm nghén, 6n dinh c6 dic va tao tién dé tot hon cho siy

phun hoic sy chan khong 21,

Figure 7. 2 ECIOIX| & A& =20 et 22|¥ B 2/d 2 7HMSHX| 2 S8 S
22 28 = Q= FF T ol 2R M2 tHX|SHK| = L& LTt

Tuy vay, khong nén dién giai cellulase nhw gidi phap tw dong ting yield cho moi nguyén liéu. Néu hoat
ch4t muc tiéu nam chl yéu & bé mit, néu dung moi khong hoa tan tdt hoat chit, néu nén giau pectin

hon cellulose, hodc néu buéc loc bi chi phdi béi hat min do nghién qua mikc, cellulase don 1€ c6 thé chi
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tao cai thién han ché& 5],
Vai tro trong valorization phu pham va phat trién ingredient bén virng

Mot dong lwc 1on cia enzyme-assisted extraction 1a chuyén phu phdm thwe phdm va néng nghiép thanh
nguon hop chat gia tri cao. Cac dong nhw ba nho, coffee silverskin, vé xoai, cAm me, vo qua, ba ép va

phu phdm ché bién thwc vat thwong con chira phenolic, protein, chit chdng oxy héa hoac

polysaccharide nhwng bi khéa trong ciu tric lignocellulose 1,

Vi du, vé xoai dwgc xem 1a phu phdm céng nghiép cé tiém nang chira hop chat chéng oxy héa, enzyme-
related activity va hoat tinh khang vi sinh vat, cho thiy gia tri cia viéc khai thac phin nguyén liéu tirng
bi loai bé. Vé&i nhitng nén nhw vy, cellulase c6 thé hd tro mé mang xo d€ qua trinh thu hdi hoat chat

kha thi hon [*°,

O géc @6 kinh t& quy trinh, gia tri khong chi ndm & phin tram ting thu hdi. Néu enzyme gitp giam
lwong ba khé xtr ly, ting téc loc, tao dich chiét 6n dinh hon hodc cho phép dung diéu kién chiét nhe
hon, tdng chi phi vin hanh va chit lwgng sdn phdm cé thé dwoc cai thién ngay ca khi mirc ting hoat

chat khéng qua 1om 51,

Tuy nhién, m6i phu phdm c6 bién dong mua vu, d6 4m, do gia héa mo, mirc lignin héa va lich st xir ly
khac nhau. Piéu nay gidi thich vi sao dir liéu tr mdt nén nhw cdm me, ba nho hodc coffee silverskin chi

nén dung lam co sé thiét k&, khong phai cam két hiéu qua cho moi nguyén liéu 1,
Lwu y vé chat lwong san pham va hé so’ B2B
Vé&i khach hang B2B, enzyme l1a nguyén liéu cong nghé can dwgc quan ly trong hé théng chit lwong cta

nha may. CoA va SDS di kém khi dit hang hé tro viéc lwu hd so, danh gia an toan thao tac va truy xuit

thong tin 16 hang trong pham vi st dung ndi bo .
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Vi Enzymes.bio la nha cung cap, cac thong tin tng dung nén dwoc dung nhw nén tang ky thuit dé khach
hang tich hop vao quy trinh cta minh. Viéc t6i wu diéu kién chiét, xdc nhan phu hop v&i san pham cudi

va kiém sodt downstream thudc vé quy trinh phat trién va san xuit cua tirng don vi str dung .

San phdm dwoc ban truc ti€p online theo don vi 1 kg, tao sw thun tién cho cdc nhoém phat trién cong
thirc, pilot, R&D rng dung hodc san xuit botanical quy m6 phu hop. Néi dung nay khéng dwa ra 1oi moi
yéu ciu mau, bao gid hay dat hang s6 lwgng 16m; trong tAm 1a gidi thich co ché va pham vi tng dung cta
cellulase trong chiét xuat thwc vat.

Két ludn

Food-Grade Cellulase Enzyme For Botanical Extraction la cong cu enzyme hitu ich khi muc tiéu cta quy
trinh la vueot qua rao can thanh té bao trong nguyén liéu thwc vat giau cellulose. Co ché chinh 1a thay
phan mot phan mang cellulose, m& dwong truyén khai, giip dung méi ti€p cin mé thwc vat tot hon va

hé tro giai phong hop chat hoat tinh trong chiét xuat botanical [,

Bang chirng hoc thuét vé enzyme-assisted extraction cho thay cellulase va cac enzyme pha vach t€ bao
c6 vai tro trong thu hoi phenolic, flavonoid, protein, polysaccharide, ddu va hop chit hoat tinh tir
nguyén liéu thwc vat cling nhw phu phdm ndng nghiép. Cac nghién ctru trén cdm me, Verbascum nigrum,
ba nho, coffee silverskin va cac tong quan vé chiét xuat xanh déu cing c6 cach ti€ép cin nay, dong thoi

nh&n manh rang hiéu qua phu thudéc manh vao nén nguyén liéu va thiét ké quy trinh [71,
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Cach sir dung ding vé mit ki thuat 1a xem cellulase nhu mot mat xich trong hé chiét xudt gdbm chuén bi
nguyén liéu, dung moi, diéu kién enzyme, tich ran-16ng va downstream processing. Khi dwgc tich hop
hop 1y, cellulase cé thé ho tro ting thu hoi, cai thién loc va thic ddy valorization phu phdm; khi nguyén
liéu phirc tap hon, phdi hop v&i enzyme khac hodc cong nghé hd tro ¢ thé cin thiét d€ dat hiéu qua 6n

dinh [15],

P3at mua Food-Grade Cellulase Enzyme For Botanical Extraction truwc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. Dit mua truc ti€p trén clra hang
clia ching tdi — thanh todn truc tuyé&n va chiing toi sé xt 1y don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Food-Grade Cellulase Enzyme For Botanical Extraction -

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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