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Pectinase cap thwc pham cho chiét xuat thwc vat trong ché
bién mia

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

Pectinase cdp thwc pham cho chiét xuit thwc vat trong ché bi€n mia 12 enzyme ho tro
phéan giai pectin trong mé thwc vat va dich chiét, tir d6 gitup gidm do nhét, giam chat keo va
tao diéu kién thuan loi hon cho ép, 1ang, loc hoic xtt ly tiép theo. Trong quy trinh mia,
pectinase khong thiy phan sucrose va khong thay thé cellulase hay invertase; gia tri chinh
clia n6 nam & viéc xtr Iy phan pectin giy can tré dong chay va tach pha. Enzymes.bio cung cip

san phdm nay truwc tuyén theo don vi 1 kg; CoA va SDS dwoc cung cip kém theo khi dat hang.

Pectinase la gi va vi sao lién quan dén ché bién mia?

Pectinase la tén goi chung cho nh6m enzyme phén giai pectin—mét ho polysaccharide ciu tric cé mat
trong thanh té€ bao va 1&p gitra cia mo thwc vat. Trong nguyén liéu giau mé xo nhw mia, phan dich chira
dudng nam trong té bao va khodng gian bao; khi nghién, ép hodc ngadm chiét, cac chit keo thuc vat,
trong do co pectin, cé thé di vao pha 16ng va lam dich tré nén nhét, duc hoac kho loc hon. Cac tong

quan vé pectinase nhin manh vai tro cong nghiép rong cia nhém enzyme nay trong xt ly nén thuc vat,

dic biét & cac rng dung can gidm do nhét, hd tro 1am trong va cai thién tach dich [,

Trong ché bién mia, cAn phin biét rd gitra “gidi phong dich chira dwong” va “tao dwong”. Pectinase

khong cat sucrose thanh glucose va fructose, cling khdong chuyén cellulose trong ba mia thanh duwong
1én men; cdc nhiém vu d6 thudc vé nhém enzyme khac hodc cong doan cong nghé khac. Thay vao do,
pectinase tac dong 1én l&p pectin c6 tinh keo, gitp gidm lwc gitr nwdc cia mo thwe vat va han ché hién

twong dich chiét bi dic, nhét hodc khé tach can—mot co ché twong tw cach pectinase dwoc dung trong

nuwdc qua va chiét xuat thuce vat [,

Mia khéng chi la nguén sucrose; than va 1a mia con chira nhiéu nhém chat chuyén héa, hop chit
phenolic va thanh phan ciu tric khac nhau tuy bd phén ciy, giéng va diéu kién sinh trwéng. Cac phan
tich metabolomic & mia cho thiy théin va 14 c6 khac biét dang ké vé h6 so chit chuyén hoa, diéu nay giai

thich vi sao cing mét “nguyén liéu mia” nhwng phéan rng trong xtr ly chiét xuat cé thé khac nhau gitra

ngudn nguyén liéu, dd chin va mirc d6 1an 1a/ngon [21,
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Co ché: pectinase lam gidm can tr& pectin nhuv thé nao?

Vé mat ciu truc, pectin hoat dong giong mot phan cda “xi mang sinh hoc” lién két cic té bao thwc vat.
Khi nguyén liéu bi pha v& co hoc, pectin c6 thé hoa tan hoic trweong né trong nwéc, lam ting dé nhét
va 6n dinh cac hat keo nhé trong dich. Pectinase cit cac lién két trong mach pectin, lam gidm kich thwéc
phan tir va gidm kha nidng tao mang gitt nwéc; vi vay dich ¢6 xu huwéng chdy dé hon, ldng nhanh hon va

it tao ap lwc hon cho thiét bi loc [,

Trong rng dung chiét xuat thwc vat, tic dong ctia pectinase khong nén hiéu 1a “pha v& toan bo thanh té
bao”. Thanh t€ bao thuc vat gom pectin, hemicellulose, cellulose, protein ciu truc, lignin va nhiéu thanh
phan phu; m6i nhém cin enzyme hoic diéu kién xtr Iy khac nhau. Pectinase dic biét phu hop khi vin
dé nam & pectin va chit keo pectin, trong khi nén cellulose hoac hemicellulose c6 thé can cellulase,

hemicellulase hoic t6 hop enzyme khac néu muc tiéu 1a pha cdu tric xo sdu hon Bl

Diém quan trong ddi véi mia 1a pectinase ho tro “mé” mé thuc vat & mirc do chon loc. Khi mang pectin
& 1op gitra bi suy yéu, cac t€ bao va manh mod c6 thé tach roi dé hon, lam dich chira sucrose hoic hop
chat hoa tan thoat ra thuén lgi hon trong ép, ngdm chiét hoac xtr ly két hop co hoc. Co ché nay phu
hop véi xu hwéng dung enzyme trong chiét xuit xanh, noi enzyme dwoc dung dé giam mirc d6 xt Iy co

hoc hodc héa hoc manh ma van cai thién kha ning thu hdi chat hoa tan tir nén thuc vat 41,
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Mia la nén nguyén liéu dic thu, khéng gidong hoan toan nuwéc qua

Nuwdéc qua thwdong 1a vi du kinh dién chia pectinase vi pectin hoa tan truc ti€p dnh hwdng dén do nhaot,
dod duc va kha nang loc. Mia ciing 12 nguyén liéu thwc vat, nhuwng khic & chd muc tiéu chinh thwong l1a
dich giau sucrose tir thdn mia, con phan ba c6 ham lwong xo cao va ciu tric co hoc manh hon nhiéu so
véi thit qud mém. Do d6, pectinase trong ché bién mia nén dwoc xem 1a enzyme hd tro xtt ly pectin va

chat keo, khong phai giai phap duy nhat dé pha ba mia hodc ting dwdng theo moi nghia (51,

Cac nghién ctru vé ba mia thwong tip trung vao cellulase, endoglucanase hodc cac hé enzyme thiy
phan lignocellulose dé saccharification, tirc chuyén polysaccharide ciu truc thanh dwong don. Py la
muc tiéu khac véi xt Iy dich mia thwe phdm, noi pectinase dwgc quan tim vi kha ndng gidm do nhét va
ho tro tach dich hon 1a phan gidi cellulose. Nghién ciru vé endoglucanase trén ba mia cho thiy nén ba

mia cé thé cadn enzyme chuyén biét khi muc tiéu la thay phan cellulose, tir 6 nhan manh gi&i han co

ché cla pectinase [°I,

Trong cac dong san phadm mia truyén thong nhw dworng khong ly tAm, chat lwgng dich ép va cach xu ly
nhiét, 1ang, loai bo tap chit c6 &nh hudng lon dé€n mau, mui va dic tinh cudi cung. Tai liéu vé thuc hanh
san xudt duorng khong ly tim & An D6 cho thidy quy trinh truyén théng phu thudc manh vio thao tac xt

ly dich mia, lam ré vi sao gidm chat keo va kiém sodt tinh chat dich trwdc gia nhiét c6 thé 1a diém cong

nghé dang quan tam [°l,
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Ung dung chinh trong ché bién mia va chiét xuat thwc vat

H6 tro tach dich tir mé mia da nghién hodc ép so bo

Khi mia dwgc cat, nghién hodc ép so bd, mét phan mé thuc vat van giit nwédc va chat hoa tan trong
mang thanh t€ bao. Néu pectin gop phan vao hién twong gitt dich hodc tao khdi nhdo khé thoat nwérc,
pectinase c6 thé 1am yéu mang pectin dé€ dich dé di chuyén ra pha 16ng hon. P4y 1a cach hiéu phu hop
vé&i irng dung pectinase trong cac hé chiét xuat thwc vat, noi enzyme hé tro gidi phéng hop chit hoa tan

bang cach tac dong 1én cau tric thanh t& bao va chat nén polysaccharide 1.

Trong thuec t€, hiéu qua hd tro tach dich phu thudc vao mitc dd nghién, dién tich tiép xuc, thoi gian tiép
xuc enzyme, pH, nhiét d6 va thanh phan nguyén liéu. Néu moé mia qui nguyén ven, enzyme khé tiép cin
pectin nam siu trong ciu tric; néu dich da dwoc gia nhiét manh trwdc dd, hoat tinh enzyme c6 thé suy

giam. Do vy, pectinase thwong c6 y nghia nhat khi dwoc dwa vao giai doan nguyén liéu da dwoc pha v
co hoc nhung chwa di qua xt Iy nhiét hodc héa hoc qua khic nghiét 11,

Gidm dd nhét cta dich chiét mia

Do nhét cao gy dnh hwéng truc ti€p dén van chuyén dich, thoi gian lang, tdi bom va tdc do loc. Pectin
la mdt trong nhirng tic nhan c6 thé lam ting d6 nhét do khd ndng trwvong nd, tao mang va 6n dinh hé
keo; khi pectinase cit mach pectin, dich c6 thé gidm tinh sét va it gy ngh&n hon. Dy 1a mot trong
nhitng co sé duwgc nhic dén nhiéu nhit trong rng dung cong nghiép cua pectinase, dic biét trong do

uong va xt ly dich thwc vat [,

D6i véi dich mia, gidm d6 nhét khéng chila vAn dé “chay nhanh hon”. Dich it nhét hon thwdng phan bé
nhiét déu hon, lang can dé hon va di qua vat liéu loc 6n dinh hon; diéu nay c6 thé gitp cac budc
downstream vin hanh mém mai hon. Tuy nhién, néu dd nhét chu yéu dén tir chat ran lo lirng, dextran
do vi sinh hodc cac polysaccharide khong phai pectin, pectinase sé chi gidi quyét phan lién quan dén

pectin chit khong x ly toan bd nguyén nhan 1,
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H6 tro’ Iam trong va gidm chat keo trwérc loc

Dich mia c6 thé chira hat min, manh t€ bao, hop chit phenolic, sic t6 va chat keo thuc vat. Pectin hoa
tan c6 thé 6n dinh cac hat nhd, khién ching khé két tu hodc lang xudng; bang cach phan giai pectin,
pectinase c6 thé lam gidm “1&p bao vé keo” xung quanh mot phan hat lo Itrng, gitip qua trinh lang hoic
loc thuan loi hon. Cac (rng dung pectinase trong cong nghiép thuc phdm thwong gin véilam trong dich

qua va cai thién kha ning loc, nén co ché nay cé co s& hop ly khi chuyén sang dich thuc vat khac .

Trong mia, lam trong con chiu anh hwéng cta pH, nhiét, khoang, protein, polyphenol va quy trinh gia
nhiét. Nghién ctru vé flavonoid va acid phenolic trong mia cho thiy cic hop chat phenolic phdn bé
trong ciy va thay ddi trong ché bién, vi vdy chat lwong dich mia khong chi phu thudc vao pectin ma con

vao cac thanh phin phan &ng khac c6 thé anh hwdng mau, vi va 6n dinh &1,

HO tro’ chiét xuat ho'p chat thuc vat tir phu pham hodc dong phu mia

Ngoai dich dwong chinh, mot s6 quy trinh c6 thé quan tim dén chiét xuat hop chat sinh hoc tir 13, ngon,
ba hodc dong phu c6 ngudn gdc mia. Pectinase c6 thé dong vai tro ho tro trong cac quy trinh nay néu
muc tiéu la gidi phong hop chit hoa tan bi gilt trong md thwce vat hodc gidam d6 nhét cia dich chiét.
Téng quan vé valorization phu phdm thwc vat bang thiy phan enzyme cho thdy enzyme dwoc nghién
ctru rong rai dé ho tro thu hdi hop chit hoat tinh sinh hoc tir nén thwc vat va phu phdm néng nghiép
[71
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Du vay, cAn dién gidi than trong: dir liéu tir phu phdm thwc vat khac khong tw dong chirng minh hiéu

qua giong hét trén moi phu phdm mia. Thanh phan 14 mia, thAn mia, ba mia va mat ri khac nhau dang

ké; riéng cac nghién ctru vé hop chat phenolic mia da chi ra sy phan bé va bién d6i theo bd phan ciy

cling nhw qué trinh xt ly. Vi vy, pectinase phu hop nhat khi vin dé cong nghé dwoc xac dinh la lién

quan dén pectin, chat keo hoc gidi phong dich chiét, chtr khéng phai moi muc tiéu chiét xuat [,

AN
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\‘)\Q

Bang so sanh: pectinase, cellulase va cac hwé'ng enzyme khac trong nén mia

Hwéng enzyme

Pectinase

Cellulase /
endoglucanase

Hemicellulase

Co chat chinh

Pectin va chat keo

pectin

Cellulose trong
thanh té& bao va b3

Xo

Hemicellulose
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Vai tré phu hgp trong nén mia

Gidm dé nhét, ho tro tach dich,
lam trong, cai thién loc khi pectin

13 yéu t& can trd

Phlu hop hon cho x&r ly b3 mia,
saccharification hodc pha cau truc
X0 sau

H6 tro pha nén lignocellulose
hodc cdi thién gidi phdng thanh
phan hoa tan tir xo

Diéu khdng nén ky vong

Khdng thady phan sucrose; khéng
phan hady cellulose siu; khéng tw
x& ly moi vadn dé mau hodc vi sinh
Khoéng chuyén biét cho chat keo

pectin; c6 thé khdéng giai quyét do
nhdt do pectin

Khéng phai enzyme chinh cho

pectin hodc sucrose
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Hudng enzyme Co chét chinh Vai tro phu ho'p trong nén mia Piéu khdéng nén ky vong

) . Nhiéu Cé thé hiru ich khi nén nguyén Can muc tiéu cdng nghé rd; khéng
Hé enzyme phdi . P A R .
h polysaccharide liéu chtra nhiéu rao can cau truc nén dung nhu cong thitc chung

d a ALY

7P thanh té bao cung luc cho moi day chuyén

Béng trén cho thiy pectinase nén dwoc dit ding vai tro: mot enzyme xt ly pectin trong nén thuc vat.
Nghién ctru vé endoglucanase trng dung cho saccharification ba mia cho thay khi muc tiéu la cellulose,
can chon enzyme hwéng cellulose; nguworc lai, khi muc tiéu la gidm chat keo pectin trong dich, pectinase

méila cong cu hop Iy hon 1,

Céc tdng quan vé cong nghé enzyme cho chiét xuat thuc vat cling nhdn manh nguyén tic chon enzyme
theo co chit va muc tiéu xtr ly. Diéu nay dic biét quan trong trong mia vi cing mét diy chuyén c6 thé
c6 nhiéu muc tiéu khac nhau: ép dich, lam trong, c6 dic, san xuit dwong, xr ly ba hodc thu hoi hop chat

phu. Pectinase c6 thé 1a mot phan cia chién lwgc enzyme, nhwng khong nén bi mé td nhw enzyme “da

ning” cho moi van deé 3,

o

Diéu kién quy trinh can hiéu & mic nguyén tac

Pectinase la protein xtdc tac sinh hoc, vi vy cin c6 moi tredrng nwée va ti€p xic dua voi co chit pectin.

Trong ché bién mia, vi tri stt dung hop ly thuwdong 1a sau khi nguyén liéu da dwoc nghién, cit nhé, ép so
bd hoic tao dich chiét, b&i lic nay pectin tiép xtic véi pha 16ng t6t hon. Cac nghién ciru vé chiét xuit hd
trg enzyme trong nén thuc vat thwong nhan manh vai trd cla tién xt Iy co hoc hoac cong nghé hé tro

dé ting tiép xtic giita enzyme va thanh t& bao 1.

Nhiét do va pH dnh hwéng manh dén téc dd phan rng va d6 bén cua pectinase, nhwng khéng nén ap
dung mot bd théng s6 chung cho moi quy trinh néu khong c6 dir liéu twong thich. Dich mia c¢6 thanh
phan thay déi theo giéng, do chin, thoi gian lwu sau thu hoach va mirc nhiém vi sinh; nhitng yé&u t6 nay
c6 thé lam thay do6i pH, d0 nhét va thanh phan keo. Vi vdy, trong tai liéu ky thuit & mic wng dung, cach
dién dat chinh xac la: pectinase nén duoc dung trong ving diéu kién twong thich véi ché pham va véi
muc tiéu cong nghé ctia day chuyén, tranh gia nhiét hodc moi trudrng qua khac nghiét trwdc khi enzyme

hoan thanh vai tro [,

Thoi gian tiép xtc cling cAn dwoc hiéu theo logic phdn ng enzyme. Néu thoi gian qua ngan, pectin ¢
thé& chwa bi cat du dé tao khac biét rd vé dd nhét hodc loc; néu kéo dai qua mic, loi ich ting thém co
thé khong twong xirng v&i thoi gian lwu va nang lwce thiét bi. Cac nghién ciru vé chiét xuit enzyme két
hop cong nghé hd tro, chang han siéu Am-enzyme, cho thiy hiéu qua thuwdng dén tir viéc ting ti€p xtc

va t8i wu hda twong tac giira enzyme véi md thuce vat, khong chi tir viéc “thém enzyme” vao hé 1,

enzymes.bio - Enzymes.bio Research Team Page 7 of 13



Figure5. &= 7}3 8 2A0Ct HA
L B EE NI 82X =
Ct.

Bang chirng khoa hoc hd trg: manh & co’ ché, than trong & tirng day chuyén mia

Bang chirng manh nhit cho pectinase nam & co ché phan giai pectin va tng dung rong trong xt ly dich
thwe vat. Cac tong quan vé pectinase ghi nhidn nhém enzyme nay cé vai tro trong nhiéu nganh, gom
thwc pham, d6 udng, chiét xuat xanh va xtr ly phu pham, nh¢ kha ning phan giai pectin 1am thay doi

tinh chat lwu bién va kha ning tach pha cta dich thuc vat [,

D3di véi mia, bang chirng truc tiép cho tirng thiét k& day chuyén c6 thé khac nhau, nhwng nén tang sinh
hoc 1a hop ly: mia 1a md thwce vat c6 thanh té€ bao, chat keo va thanh phin chuyén hdéa da dang. Cac
nghién ctru vé hop chit phenolic tir mia cho thiy qué trinh ché bién c6 thé lam thay d6i dang ké phan
bd va trang thai cia cac hop chat nay, nhdn manh rang xir ly mia 1a bai todn ma tran phitc tap ch

khong chi 1a tach sucrose khéi nwéc 8,

Ngoai ra, c6 bang chirng rang phu ph4m mia c6 thé tham gia vao sinh hoc cong nghiép enzyme theo
hwéng khéc: ba mia da dwoc dung cing phé pham citrus 1dm nén 1én men ran dé€ san xuit pectinase &
quy mo pilot trong nghién cru. Piéu nay khong c6 nghia la pectinase “dwoc san xuit tir moi ba mia
thwong mai” hay chirng minh truc tiép hiéu qua trong ép mia, nhwng cho thidy mia va phu phdm mia la

nén sinh khéi c6 lién quan trong chudi gia tri enzyme va bioeconomy 191,

Cac nghién ctru vé enzyme trén ba mia ciing minh hoa rang méi muc tiéu cin co ché riéng. Vi du,
endoglucanase tir ching Bacillus licheniformis da dwoc nghién ctru cho saccharification ba mia, hwé'ng

dén thuy phan cellulose dé tao dwdrng 1én men. So sdnh nay gidp lam ré ranh giéi: pectinase phuc vu
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xt 1y pectin va chit keo, trong khi cellulase/endoglucanase phuc vu thiy phan cellulose [,

Figure 6. AtEf == HIO| QO A A=
7t& 0|20 AA ZREICH= A4S HOjEC}

Loi ich tiém n3ng cho van hanh B2B

Loi ich dau tién 12 kha nang 1am dich dé xt ly hon. Khi pectin bi cit mach, dé nhét va tinh keo c6 thé
giam, gitip bom, lang, loc ho&c phdi tron 6n dinh hon. Trong méi trudérng B2B, loi ich nay thuwong quan
trong vi n6 anh hwdng dén tinh lién tuc cia diy chuyén, mirc nghén loc, thoi gian lwu va dé 6n dinh

giita cAc mé hoic ca san xuat [,

Loi ich thit haila hé tro thu hoi dich hodc hop chit hoa tan trong diéu kién nhe hon. Thay vi chi ting
luc ép, tdng nhiét hodc kéo dai xtr Iy co hoc, pectinase tidc ddng chon loc vao mang pectin, gitlp mé& mot
phan mé thwc vt ma khong nham truc ti€p vao sucrose. Cach ti€p cin enzyme nay phu hop véi xu

huwdng chiét xuat xanh va valorization phu pham thwc vat, trong d6 enzyme dwoc dung dé cai thién

hiéu sudt thu hodi ddng thoi gidm phu thudc vao xir Iy manh 171,

Loi ich thi ba 1a ho tro chit lwong cdm quan va xtr ly downstream thong qua ki€ém soat chit keo. Trong
cac dong mia dung cho d6 udng, syrup, dwong khong ly tim hodc chiét xuit thwc vat, d6 duc, ddo nhét
va lwong can déu anh huéng dén hinh thirc va hiéu qua ché bién sau do. Tuy nhién, mau sic va hwong
vi con bi chi phéi bé&i phan &ng nhiét, hop chat phenolic va khoang, nén pectinase nén dwoc xem la

cong cu hd tro trong hé quy trinh tdng thé, khong phai chat hiéu chinh chat lwong duy nhat B,
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Loi ich th tw 1a tinh linh hoat trong cac nén thwc vat khac nhau. Pectinase khong chi c6 y nghia véi
mia; cing mét co ché phan gidi pectin c6 thé lién quan dén nhiéu &ng dung chiét xuit thwc véat, tir rau
ct, qua, dugc liéu dén phu phdm ndng nghiép. Vi du, chiét xuit hd tro pectinase va ap suit da duoc

nghién ctru d€ thu nhan inulin va polyphenol tir ré Cichorium intybus, cho thdy pectinase c6 thé déng

[11]

vai tro trong giai phdng hop chat muc tiéu tir mo thwe vat khong phai trai ciy

Gi&i han ki thuat va nhirng hiéu [dm can tranh

Hi€u IAm phé bién nhit la xem pectinase nhw enzyme “ting dwong” trwc tiép trong mia. Pectinase
khong thiy phén sucrose, khong chuyén tinh bot thanh dwdng va khong thay thé enzyme xir ly

cellulose trong ba mia. Néu muc tiéu la tao dwong 1én men tir b3, cadc nghién ctiru vé ba mia thwong tip

trung vao cellulase hoic endoglucanase thay vi pectinase don 1é [°],

Hiéu IAm th hai la cho rang gidm pectin ludn dong nghia véi cai thién moi chi tiéu. Trong thuc t&, néu
van dé cta day chuyén dén tir nhiém vi sinh, dextran, cdn khoadng, protein két tia, xt ly nhiét qua manh
hodc bién dong nguyén liéu, pectinase chi x& Iy phan lién quan dén pectin. Tai liéu vé san xuit duwong
khong ly tAm cho thay chit lwong dich mia chiu &nh hwéng béi nhiéu thao tac va diéu kién xt ly, nén

enzyme phai dwoc dit trong bdi canh quy trinh hoan chinh 61,

Hi€u Iam th ba la suy luin truc ti€p tir nwéc qua sang mia ma bé qua khac biét ma tran. Nudec tao,
nuwdc qua mong hodc citrus thwdng cé pectin hoa tan cao va mé mém; mia cé thin xo, dich giau

sucrose va phan ba lignocellulose rd rét. Vi vy, ciung la pectinase, nhwng vi tri dung, mirc ti€p xtc v&i
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co chat va ky vong van hanh trong mia can dwoc dién giai than trong hon so véi nwéc qua B,
Vi tri chia sdn pham trong quy trinh mua va st dung

Food-Grade Pectinase For Plant Extraction For Sugarcane Processing do Enzymes.bio cung cip cho
khach hang cin enzyme pectinase phuc vu xt ly nén thwc vat va dich chiét mia. Enzymes.bio la nha
cung cip thwong mai, khong phai nha san xuat enzyme hay phong thi nghiém phén tich; vi vy ndi dung
ky thudt nén dwoc hiéu la tai liéu gidi thich ®ng dung va co ché, khong phai cong b6 san xuit hodc két

qua thr nghiém noi bd.

San phdm dwoc ban truc ti€p online theo don vi 1 kg. Khi ddt hang, CoA va SDS dwgc cung cip kém
theo d€ hd tro nhan dién 16 hang, thong tin chat lwong lién quan va thao tic an toan. Trong mdi trueong
c6ng nghiép thwc pham, tai liéu di kém nhw viy gidp bd phin san xuit, kho va an toan lao dong quan ly

enzyme nhw mdt nguyén liéu cong nghé c6 ki€ém soat.
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D 6i véi ngwoi van hanh, cach tiép cin thwc té la dat pectinase vao dung van dé: dich mia hodc dich chiét
c6 bi€u hién nhat, keo, kho lang, kho loc hodc ¢é nghi ngd pectin gy gitr dich trong mo thwc vat. Néu
muc tiéu nam ngoai co ch& nay—vi du xir Iy mau do phan &ng nhiét, ki€ém soat vi sinh, thiy phan

sucrose hodc phan huy cellulose siu—can xem xét cong nghé hoic enzyme khac phit hop hon [,
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Két ludn ky thuat

Pectinase cip thwc phdm cho chiét xuat thwc vat trong ché bién mia la enzyme c6 co s& co ché ro rang:
phan giai pectin dé gidm hiéu (rng keo, giam d6 nhét va ho tro tach dich hodc 1am trong. U'ng dung nay
hop 1y nhat khi pectin va chat keo pectin 1d mt phan nguyén nhan giy khé khin trong ép, chiét, ling
hodc loc dich mia. Cac tbng quan vé pectinase va chiét xuit enzyme tir nén thwc vit ing ho vai tro cia
enzyme trong xir ly ma tran thwc vat, nhung hiéu qua cu thé van phu thudc vao nguyén liéu, vi tri st

dung va thiét k& quy trinh [,

Trong bdi cAnh B2B, gi tri clia sdn ph4dm khong ndm & 1o hira “ting dwong” tuyét d6i, ma & kha ning
ho tro van hanh: dich dé chay hon, it keo hon, dé 1dng/loc hon va phit hop hon cho cac buéc
downstream khi nguyén nhén lién quan dén pectin. Enzymes.bio cung cdp san pham truc tuyén theo
don vi 1 kg, v&i CoA va SDS di kém khi ddt hang, giip khach hang trién khai nhw mot nguyén liéu

enzyme trong quy trinh ché bién hodc chiét xuit thwc vit.

bat mua Food-Grade Pectinase For Plant Extraction For Sugarcane Processing truc
tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. Dit mua truc ti€p 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 Dir liéu An toan.

Mua Food-Grade Pectinase For Plant Extraction For Sugarcane Processing =

Tai liéu tham khao

DPuwoc danh s6 theo thir tw trich dAn dau tién. Cac nguén truy cp mé, déu dwoc xac minh c6 thé truy cap tai thoi diém xuat ban; s§

trich dn trong bai lién két dén day.

1. Shrestha, S., Rahman, M. S., & Qin, W. (2021). New insights in pectinase production development and industrial

applications. Applied Microbiology and Biotechnology, 105, 9069 - 9087.

2. Lou, H., Xie, L., Wang, X., Li, X., He, L., & Li, F. (2025). Metabolomic Analysis Revealed the Differences in Metabolites

Between Three Different Sugarcane Stems and Leaves. Metabolites, 15.

3. Rashwan, A. K., Osman, A. |., Abdelshafy, A., Mo, J., & Chen, W. (2023). Plant-based proteins: advanced extraction

technologies, interactions, physicochemical and functional properties, food and related applications, and health

benefits. Critical reviews in food science and nutrition, 65, 667 - 694.

4, Kaissar, F. Z., Bouacem, K., Benine, M. L., Mechri, S., Sharma, S., Singh, V., Bakli, M., ... et al. (2025). Bacillus Pectinases

as Key Biocatalysts for a Circular Bioeconomy: From Green Extraction to Process Optimization and Industrial Scale-Up.

enzymes.bio - Enzymes.bio Research Team Page 12 of 13


https://enzymes.bio/?p=92199
https://www.semanticscholar.org/paper/b629d455d5d8b0248f20abd634b0b6a822584629
https://www.semanticscholar.org/paper/b629d455d5d8b0248f20abd634b0b6a822584629
https://www.semanticscholar.org/paper/1fa3778a623f7e5ed6fe36b6ce7b366bf1b6f190
https://www.semanticscholar.org/paper/1fa3778a623f7e5ed6fe36b6ce7b366bf1b6f190
https://www.semanticscholar.org/paper/1bc00744ffc5356a5c37a7755a5eef497eab079a
https://www.semanticscholar.org/paper/1bc00744ffc5356a5c37a7755a5eef497eab079a
https://www.semanticscholar.org/paper/1bc00744ffc5356a5c37a7755a5eef497eab079a
https://www.semanticscholar.org/paper/428b2575f75f132714666638686401958566c401
https://www.semanticscholar.org/paper/428b2575f75f132714666638686401958566c401

BioTech, 14.

5. Tariq, R., Ansari, |., Qadir, F., Ahmed, A., Shariq, M., Zafar, U., Ahmad, A,, ... et al. (2018). OPTIMIZATION OF
ENDOGLUCANASE PRODUCTION FROM THERMOPHILIC STRAIN OF BACILLUS LICHENIFORMIS RT-17 AND ITS
APPLICATION FOR SACCHARIFICATION OF SUGARCANE BAGASSE.

6. Verma, P., Chavanpatil, V., Shah, N., & Mahajani, S. (2021). Scientific Understanding_ of the Traditional Practices
Followed in India for the Production of Non-Centrifugal Sugar. Sugar Tech, 23, 1393 - 1412.

7. Puton, B. M. S., Oro, C. E. D., Bernardi, J. L., Finkler, D. E., Venquiaruto, L., Dallago, R., & Tres, M. (2025). Sustainable

Valorization of Plant Residues Through Enzymatic Hydrolysis for the Extraction of Bioactive Compounds: Applications

as Functional Ingredients in Cosmetics. Processes.

8. Hewawansa, U. H. A. J., Houghton, M., Barber, E., Costa, R. S., Kitchen, B., & Williamson, G. (2024). Flavonoids and

phenolic acids from sugarcane: Distribution in the plant, changes during processing, and potential benefits to industry

and health.. Comprehensive Reviews in Food Science and Food Safety, 23 2, e13307 .

9. Wang, Y., Huang, G., & Huang, H. (2024). Ultrasonic/enzymatic extraction, characteristics and comparison of leechee

peel polysaccharide. Ultrasonics sonochemistry, 108.

10. Biz, A,, Finkler, A. T. J., Pitol, L. O., Medina, B. S., Krieger, N., & Mitchell, D. (2016). Production of pectinases by solid-

state fermentation of a mixture of citrus waste and sugarcane bagasse in a pilot-scale packed-bed bioreactor.

Biochemical Engineering Journal, 111, 54-62.

11. Duda, t., Budryn, G., Olszewska, M., Rutkowska, M., Kruczkowska, W., Grabowska, K., Kotfat, D., ... et al. (2025).

Evaluation of Inulin and Polyphenol Content and the Cytotoxicity of Cichorium intybus L. var. foliosum Root Extracts

Obtained by Pectinase- and Pressure-Assisted Extraction. Nutrients, 17.

Lién hé Enzymes.bio

C6 cau hdi vé don hang? Ddi ngii cia ching t6i ludn san sang ho tro.

EMAIL Wholesale@enzymes.bio DIEN THOAI (HOA KY) +1 (507) 428-6057 Lién hé véi ching toéi >

[Eh 400+ khach hang B2B < 60+ déi tac nghién ctru dai hoc @ 54 phuc vu trén toan cau

© 2026 Enzymes.bio - Cung (rng enzyme cdng nghiép & ché bién thyc pham - Khdng dung cho ngudi tiéu thu hodc ban 1&.

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


https://www.semanticscholar.org/paper/e1dc725bac08a9944865e6b0cf8c6bfbbe449a27
https://www.semanticscholar.org/paper/e1dc725bac08a9944865e6b0cf8c6bfbbe449a27
https://www.semanticscholar.org/paper/e1dc725bac08a9944865e6b0cf8c6bfbbe449a27
https://www.semanticscholar.org/paper/be4bd9ae5a2821448f39adccae8c0b0a125c0e3b
https://www.semanticscholar.org/paper/be4bd9ae5a2821448f39adccae8c0b0a125c0e3b
https://www.semanticscholar.org/paper/f5f637d419e6694bfdc534d25733b94d8e79bb2a
https://www.semanticscholar.org/paper/f5f637d419e6694bfdc534d25733b94d8e79bb2a
https://www.semanticscholar.org/paper/f5f637d419e6694bfdc534d25733b94d8e79bb2a
https://www.semanticscholar.org/paper/64245abc4c1a3ff8e5e48bde95e0fb14cc6ccf2c
https://www.semanticscholar.org/paper/64245abc4c1a3ff8e5e48bde95e0fb14cc6ccf2c
https://www.semanticscholar.org/paper/64245abc4c1a3ff8e5e48bde95e0fb14cc6ccf2c
https://www.semanticscholar.org/paper/07b8934c80cf2286c77cd1752e9e2acdb59d7cc1
https://www.semanticscholar.org/paper/07b8934c80cf2286c77cd1752e9e2acdb59d7cc1
https://www.semanticscholar.org/paper/4bf96b67aa198a36758a6ded23f3350861d2e28d
https://www.semanticscholar.org/paper/4bf96b67aa198a36758a6ded23f3350861d2e28d
https://www.semanticscholar.org/paper/ea85cea32a3e252a8c964fcd5c05cf0aec13ed47
https://www.semanticscholar.org/paper/ea85cea32a3e252a8c964fcd5c05cf0aec13ed47
mailto:wholesale@enzymes.bio
tel:+15074286057
https://enzymes.bio/contact/
https://enzymes.bio/b2b-enzyme-clients/
https://enzymes.bio/university-research-partners/
https://enzymes.bio/global-clients/

