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Neutral Pectinase E3100 cho nganh gidy: enzyme pectinase
trung tinh ho tro’ kiém soat pectin, DCS va x{ ly bot giay

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

Industrial Grade Neutral Pectinase E3100 la enzyme pectinase trung tinh do Enzymes.bio
cung cap cho &ng dung gidy va bot gidy, vdi vai tro chinh 1a phén giai pectin va cac chat pectic
c6 thé gy nhiéu trong huyén phu bot. Trong thwc té van hanh, enzyme nay phu hop nhat khi
duoc xem nhu cdng cu ho tro ki€ém soat chat hoa tan/keo lién quan dén pectin, cai thién do
sach hé thong va tao diéu kién thuin loi hon cho xtr ly bot, thoat nwéc hodc cac budce cong

nghé tiép theo .

Pectinase khong phai la chit tiy trang chinh, khéng phai enzyme phan hiy lignin chu dao va ciing
khong thay thé toan b phu gia héa hoc trong nha may gidy. Gia tri ky thuit cia Neutral Pectinase
E3100 ndm & tinh chon loc v&i pectin: né 1am thay d6i ciu tric “chat keo thuwc vat” trong nguyén liéu
soi, nho' d6 gidm mdét nhom thanh phan cé thé anh hwdng dén dién tich, khd nang thoat nwéc va twong

tac phu gia trong hé gidy [,
Neutral Pectinase E3100 la gi trong bdi cdnh gidy va bot gidy?

Neutral Pectinase E3100 la ché phdm enzyme pectinase cip cong nghiép dwoc dinh vi cho nganh gidy,
dwoc ban truc ti€p online theo don vi 1 kg trén Enzymes.bio. Enzymes.bio la nha cung cap, khong phai
nha san xuat hay phong thi nghiém phét trién enzyme; CoA va SDS dwoc cung cip kém theo khi dat

hang dé hd tro ngudi dung vé thong tin chit lwong va an toan & mirc tai liéu san phim .

Vé ban chat sinh hoa, pectinase la nhém enzyme xic tac phan giai pectin va cac chat pectic — cac
polysaccharide phtrc tap hién dién trong thanh té€ bao thwc vat va vung lién két gitra cac té€ bao soi.
Pectin c6 thé bi bién doi vé khéi lwgng phan tl, mrc d6 phan nhanh, trang thai gel/keo va tinh lwu bién
khi chiu tdc ddng clia cic qua trinh phan cit polymer, diéu nay giai thich vi sao pectinase c6 thé lam

thay d6i hanh vi cda pectin trong hé nwéc-soi 121,

Trong nguyén liéu lignocellulose dung cho gidy — nhw g, ba mia, rom ra, s¢i phi gd hodc gidy tai ché
c6 ngudn goc thuwe vat — pectin khong phai thanh phin chinh nhw cellulose, nhwng c6 thé déng vai tro

dang ké & bé mit soi, ving middle lamella va pha nwéc tuan hoan. Cac tong quan vé tién xt ly
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lignocellulose nh4n manh rang cu tric sinh khéi thwc vat 1a hé phirc hop gom cellulose, hemicellulose,
lignin va cac thanh phan phu; viéc pha v c6 chon loc cic rao can nay c6 thé cai thién kha ndng ti€p cin

soi trong cac budc xtr 1y tiép theo 131,

DPiém quan trong la “pectinase trung tinh” khong nén dwoc hiéu don gidn 1a mot hda chat xi Iy manh.
Trong &ng dung gidy, n6 hoat dong nhw chat xic tac sinh hoc: tham gia phan &ng v&i co chit pectin,
lam giam kich thwéc hodc thay ddi dac tinh keo ctia chat pectic, nhwng khong duwoc thiét ké dé tin cong

toan bd nén cellulose hay thay thé cic enzyme khac nhw xylanase, cellulase hoac laccase .

4

Vi sao pectin 1a van dé trong san xuat giay?

Trong day chuyén gidy, cac chit c6 ngudn gdc tir pectin c6 thé di vao huyén phu bot, nwdc trang va

vong tudn hoan nwéc dwdi dang chit hoa tan hodc chit keo. Nném nay thwong dwoc thdo luin cing
cac thanh phan giy nhiéu khac nhw hemicellulose hoa tan, chit chiét, sap, nhua, fines va cac hat keo
nho; ching c6 thé 1am thay ddi cAn bang dién tich va &nh hwéng dén hiéu qua cia chat tro lwu, chat

don, keo ndi bd hodc polymer cationic 1,

Figure 1. &3l & HEl'Y D2 A= Of2ft H7HM 7t d 7, OIM 2, STA et &

o7 WO ¥o[=2d 57 H7MHE 228 5 ULt

Pectin dic biét dang chd y vi n6 c6 ban chat wa nwéc va c6 thé tao hé keo trong moi treong nwére. Khi
polymer pectin ton tai & dang hoa tan hodc phan tan keo, né cé thé déng gop vao “dissolved and
colloidal substances” — thwdrng goi 1a DCS — lam ting tai chit hitu co trong nuéc trang va gy kho dw
doan cho twong tac phu gia. Trang san phd&m E3100 md ta enzyme ndy theo hwéng hod tro phan giai
pectin trong huyén phu bdt, qua d6 nham dén viéc gidm nhiéu do pectin va cai thién van hanh hé gidy .
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(' cdp d6 soi, pectin c6 thé dwoc hinh dung nhw mdt phin ciia “chat keo thuc vat” gitp duy tri ciu triic
mo. Khi nguyén liéu dwoc nghién, nau, tai huyén pht hodc x ly co hoc, mot phan pectin va chat pectic
c6 thé thoat ra khédi nén sgi. Nghién ciru vé pectin trong cac hé thwc vat khac cho thay thay doi ciu truc

pectin c6 thé dnh hwdng ré dén tinh chit vatly, dd nhét va hanh vi ciia pha pulp, ciing ¢d nhan dinh

rang pectin khong chi 1a thanh phan phu thu dong 51,

Trong thwc t€ nha may, vAn dé khéng nam & su hién dién tuyét d6i cda pectin, ma & mirc do pectin
tham gia vao hé keo va dién tich. Néu lwong pectin hoa tan/keo cao, hé théng c6 thé cin nhiéu phu gia
cationic hon dé 6n dinh dién tich; hiéu qua thoat nwéc, gitr xo min hodc gitr chat don cé thé bién dong.
Vi viy, pectinase dwoc dung nhw mot cong cu xi Iy nguyén nhan sinh hoc-keo hoc thay vi chi b6 sung

thém héa chat dé “dé” hién twong [,
Co ché hoat ddng cha pectinase trung tinh trong huyén phu bot

Pectin la polymer giau don vi acid galacturonic, c6 thé chira nhém methyl ester va cic nhanh dwong
trung tinh tily ngudn thwc vat. Cic nhdm enzyme trong ho pectinase c6 thé cat mach pectin hoic bién
d6i nhom ester, khién polymer dai bi chuyén thanh doan ngan hon, gidm kha ning tao gel/keo va thay

ddi twong tac véi bé mit soi hodc ion trong nwérc 2],

Trong bt gidy, co' ché nay c6 thé dwoc mé ta theo ba ting. Tang thir nhit la giam Kich thwéc phan tliy
cua pectin: khi mach pectin bi cit, d nhét va kha ning tao mang keo c6 thé gidam. TAng th( hai la giai
phoéng hoac lam léng 16'p pectic trén bé mat sgi: 1o¢p nay néu ton tai trén bé mat c6 thé can tré tiép
xuc gitra s¢i véi hda chit hodc tic dong co hoc. Tang thi ba 1a gidm anh hwdng ctia pectin trong pha

nuwérc, gitip hé keo it gy nhiéu hon d6i véi phu gia cationic [,

Can phan biét co ché pectinase véi xylanase hoic laccase. Xylanase nham vao xylan/hemicellulose va
thwong dwoc thdo ludn trong bdi cdnh hd tro tdy trang kraft hodc cai thién kha ning loai lignin gian
ti€p; laccase va cac enzyme ligninolytic lién quan dén phan &ng oxy héa hop chit phenolic/lignin.
Pectinase thi khac: né tip trung vao pectin va chit pectic, nén lgi ich thuwdng thé hién & kiém soat DCS,

bé mit soi va kha ning tiép can hon 13 tiy lignin truec tiép [©],
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Tinh “trung tinh” ctia E3100 ¢6 y nghia thwc dung: nhiéu hé xir Iy bt va nwéc tring trong papermaking
van hanh quanh vung pH trung tinh hodc gan trung tinh. M6t enzyme dwoc dinh vi cho diéu kién trung
tinh sé& dé tich hop hon vao cac diém b6 sung trong diy chuyén ma khong doi héi thay ddi 1én vé pH
chi dé kich hoat enzyme, du hiéu qué thwc t€ van phu thudc nhiét do, thoi gian lwu, nguyén liéu va héa

chat dang co6 trong hé .
Bang chirng nghién ciru lién quan dén pectinase trong bot gidy

Ngudn bang chirng truc ti€p nhit cho &ng dung pectinase trong gidy 1a nghién ctru vé x Iy ba mia
bang pectinase truéc pulping. Nghién ctru nay khao sat anh huéng clia pectinase dén tinh chit ndu bot
va hinh thai s¢i ba mia, cho thay tién xir Iy enzyme c6 thé lam thay déi thanh phin va ciu tric soi theo

hwéng 6 loi cho qua trinh san xuat bot trong dieu kién dwoc thir nghiém [,

Két qua dang chd y ctia nghién ciru ba mia 1a pectinase khong hoat dong nhw mot enzyme “4n
cellulose” khong chon loc. Tac ddong chinh dwoc mé ta nam & viéc loai bé hoic 1am suy gidm mot phan
pectin va cac thanh phan lién quan trén nguyén liéu, dan dén thay d6i hinh thai bé mat s¢i va kha niang
X ly trong buwéc pulping tiép theo. Piéu nay phu hop véi logic cong nghé: loai bd 16p pectic c6 thé gitup

héa chat ndu hoic tic dong co hoc ti€p can ciu tric soi tot hon [,

Bang chirng nay dic biét hitru ich cho cac nguyén liéu phi gb nhw ba mia, rom ra hodc mét s6 ngudn soi
noéng nghiép, vi nhém nguyén liéu nay thwong cé ciu tric va thanh phan phu khac véi go. Cac tong

quan vé tién xt Iy sinh khdi lignocellulose nhidn manh rang mdi ngudn nguyén liéu c6 mirc do kho xir Iy
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riéng do khac biét vé lignin, hemicellulose, chat chiét va cac thanh phin phy; do dé enzyme tién xit ly

can duwoc hiéu trong bdi cdnh nguyén liéu cu thé 71,

Ngoai pectinase don 1, nhiéu nghién ctru trong linh viec b6t gidy quan tAm dén “cocktail enzyme” —
phoi hop xylanase, cellulase, pectinase hoac enzyme khac dé tic dong 1én nhiéu hang rao sinh hoc cling
ldc. Nghién ciru vé san xuit lignocellulosic nanofibrils bang xt Iy enzyme hoén hop cho thiy cach phdi

hop enzyme c6 thé hd tro gidm cwong dd x Iy co hoc va cai thién kha ning tach s¢i & vat liéu

lignocellulose, dit khong thé quy toan bd hiéu qua cho riéng pectinase 2,

Trong biobleaching, xylanase la enzyme dwoc nghién cru rong hon pectinase vi vai tro cua xylan trong
lién két vé&i lignin va kha nang ho tro loai bé lignin gian tiép. Téng quan vé xylanase ndm cho thay
enzyme nay cé tiém nang trong tdy sinh hoc kraft va bot phi gd, nhit 1a khi muc tiéu 1a gidm tai héa chat
tay hodc cai thién do sang trong mot s6 hé [, Pectinase nén dwoc dit ding vi tri: hd tro xt Iy pectin va

bé mit s¢i, khong phai thay thé enzyme chuyén biét cho xylan hodc lignin.

So sanh pectinase v@i cac enzyme gidy-bot gidy thuwéong gap

Nhom enzyme

Pectinase

Xylanase

Cellulase/hemicellulase
phdi hop

Laccase/enzyme
ligninolytic
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Co chat chinh trong
bot gidy

Pectin, chat pectic,
[&p keo thyc vat
trén/bén trong cau
trdc soi

Xylan va mét phan

hemicellulose

Cellulose vo dinh
hinh, hemicellulose

hodc vuing bé mat soi

Hop chat phenolic,
lignin hodc chat mau

lién quan

Vai tro ky thuat thwong gap

HO tro gidm chat keo lién
quan pectin, cai thién do
sach hé bot, hod tro xtr ly bé
mat sgi

HO tro biobleaching, cai thién
kha ndng tiép can lignin va
giam tai hda chat tdy trong
mot s6 hé kraft/phi gbd

HO tro refining, bién d6i do
thoat nudrc, tao fibril hodc xi
ly soi tai ché tuy diéu kién

H6 tro xt Iy lignin, mau,
nudc thai hodc bién déi bé

mat trong moét s6 irng dung

Piém khac biét so v&i Neutral
Pectinase E3100

E3100 thudc nhédm nay; pht
hop khi muc tiéu 13 kiém sodt
pectin/DCS hon 1a tay lignin
truc tiép

Tac dong vao hemicellulose,
khoéng phai pectin; bang chitng
biobleaching cla xylanase

réng hon pectinase (6]

Can kiém sodt cht dé tranh
anh hudng do bén; pectinase

chon loc hon véi chat pectic (8]

Co ché oxy hda khac hoan
toan; khéng nén gop vd&i vai
trd phan giai pectin cdia E3100
[9]

Page 5 of 15



Bang trén gitp tranh mét hiéu lJam phé bién: moi enzyme nganh gidy khéng lam cing mot viéc. Néu
nha may dang gap vin dé do xylan, pitch, lignin, stickies hodc mau nwéc thai, pectinase cé thé chi gidi
quyét mot phan nhé hodc khong phai lwa chon chinh; nhwng néu nhiéu van hanh lién quan dén pectin,

chat pectic va DCS c¢6 ngudn géc thwce vat, pectinase la cong cu ¢é co ché phu hop hon .

Figure 3. AMA X[y, 54 9 LZ2|H HE|LIOHH HHe F2 5 pH M
TI = HIO| 2012 2HF 0 M KOS E QITt,

Ung dung chinh chia Neutral Pectinase E3100 trong nha may gidy

XU ly huyén phu bot dé kiém soat pectin va DCS

U'ng dung truec ti€p nhat ctia E3100 1a b6 sung vao hé huyén phu bot nhdm phan giai pectin hodc chat
pectic dang ton tai & dang hoa tan/keo. Khi pectin bi cit mach hoic bién d&i, hé keo c6 thé tré nén it
gay nhiéu hon, tir d6 hé tro d6 sach nwéc tring, gidm dao dong dién tich va cai thién sw 6n dinh cla

phu gia trong quy trinh gidy .

Trong cac hé nwéc tudn hoan kin hon, tich liy DCS thwong tré thanh vAn dé van hanh quan trong.
Nuwéc trang chira nhiéu chit hitu co hoa tan, keo nhé va san phdm phan huy tir s¢i c6 thé anh hwéng
dén thoat nudrc, tao bot, lang cin hodc hiéu qua polymer. Viéc dung enzyme khong loai bé nhu ciu
quan ly nwéec hé théng, nhwng c6 thé lam gidm mot nhém co chit cu thé thay vi chi xt Iy triéu chirng

bang phu gia héa hoc 1,
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H6 tro pulping nguyén liéu phi goé va phu pham ndng nghiép

Ba mia, rom ra, gai dau cong nghiép va cac ngudn soi ndng nghiép cé thé khic biét dang ké so véi go vé
ham lwong pectin, tro, silica, sdp hodc chit chiét. Nghién ciru vé cac giong gai dau cong nghiép va san
xudt ethanol lignocellulose cho thiy ngudn soi phi gb c6 tiém ning st dung vat liéu nhung can tién xt
1y phtt hop d& mé cdu tric sinh khai 101,

Véi ba mia, bang chirng thwc nghiém cho thay pectinase c6 thé hd tro cai thién mot sé dic tinh pulping
trong diéu kién nghién ctru. Cach dién giai than trong la: pectinase c6 thé hiru ich khi nguyén liéu chira
16p pectic dang ké hodc khi pectin can tré ti€p cidn hda chit niu; tuy nhién, hiéu qua véi tirng dong

nguyén liéu phai dwoc hi€u theo thanh phan s¢i va diéu kién diy chuyén, khong nén suy rong thanh

cam két ph6 quat 11,
HO tro’ beating, refining va x{r ly bé mit soii

Trong beating va refining, muc tiéu thwong la phat trién bé mat s¢i, ting lién két sgi-soi va diéu chinh
dd thoat nwée. Néu pectin hodc chit keo bé mat lam giam hiéu qua ti€p xtc gilra soi va tdc dong co hoc,
pectinase c6 thé gép phan “mé” 1ép bé mat, gitip qua trinh co hoc dién ra nhit quan hon. Cac nghién
clru vé xtr ly enzyme hdn hop trén lignocellulosic nanofibrils cling cho thiy enzyme c6 thé hd tro 1am

giam can tré ciu tric trudc cac budc phan tach co hoc 8,

Tuy nhién, pectinase khong nén dwoc ky vong tao hiéu (rng gidng cellulase. Cellulase c6 thé anh hwdng
truc ti€p dén cellulose, vi vy c6 tiém nang thay ddi manh do6 bén, fines va dé thoat nwéc néu dung
khong phu hop; pectinase nhdm vao pectin nén co ché nhe va chon loc hon déi véi 1op keo thuc vat.

bay 1a ly do E3100 phu hop véi muc tiéu kiém soat chat pectic hon 1a tai ciu tric sdu nén cellulose .
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Figure 4. S7H & IhitetE B SY| A EZ AP0 M= HE[LIOEH M2 7F &
o2 278 #4 A Fo|2d LEA §5 et 2E0| AZS 20 EL0.

H6 tro’ biobleaching nhw mot phan cla chién lwg'c enzyme réng hon

Pectinase c6 thé dong vai tro phu tro trong chién lwoc biobleaching, nhit 1a khi pectin trén bé mit soi
can tré héa chat tdy hoic enzyme khac tiép can co chit. Tuy vy, cadc bang chirng manh hon vé

biobleaching thuwong lién quan dén xylanase hodc enzyme oxy hoéa lignin, vi ching gan truc tiép hon

v&i co ché loai lignin hodc mé xylan-lignin trong bot kraft (6],

Vi vay, v&i E3100, cAch md ta chinh x4c 1a “hd tro chuin bi bé mit soi va gidm chat nhiéu pectin truéc
hodc trong mot s6 cong doan xtt Iy”, khong phai “enzyme tdy trang chinh”. Trong cac hé c6 phdi hop
enzyme, pectinase c6 thé lam mét phan viéc ma xylanase, cellulase hoic laccase khong téi wu, nhuwng

hiéu qua cudi cling 1a két qua clia toan bd cong thirc enzyme, nguyén liéu va diéu kién van hanh 1,
H6 tro’ van hanh 6n dinh hon trong hé giay tai ché

Gidy tai ché la nguon soi c6 tinh bién dong cao, c6 thé mang theo muc, keo, phu gia, chit phd, stickies
va nhiéu thanh phan hiru co tir vong doi st dung trwdc d6. Nghién ciru vé gidy thai nhw nguon
carbohydrate cho biofuel cho thdy gidy tai ché van la vat liéu lignocellulose c6 thé dwoc thiy phan sinh

hoc, nhung thanh phan ctia né phu thudc nhiéu vao loai gidy va qua trinh xt ly truéc do 11,

Trong hé tai ché, pectinase khong phai giai phap chinh cho moi loai stickies hay nhwa dinh. Tuy nhién,
néu nguon xo tai ché chira lwong chit pectic dang ké tir soii thwe vat, phu gia tw nhién hoic nguyén liéu
phi gb pha trén, enzyme pectinase c6 thé ho tro gidm mot phan nhiéu keo trong nwéc trang. Cach tng
dung hop ly 1a dat E3100 trong nhém gidi phap ki€ém soat DCS, khong phai giai phap tong quat cho moi

nhiém ban tai ché .
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Loi ich ki thuat cé thé ky vong

Loi ich th& nhit 1a giam anh hwdng ctia pectin hoa tan/keo trong hé bot. Khi pectin bi phan gidi, hé
keo c6 thé bét 6n dinh theo hwéng gay nhiéu va dé dwoc loai ra hon trong qua trinh rira, thoat nuéc
hodc tuin hoan. Pay la lgi ich pht hop nhat véi co ché pectinase va véi dinh vi sdn phdm E3100 cho
rng dung gidy .

Loi ich tht hai 1a hé tror gidm nhu cau phu gia cationic trong mét sé hé. Pectin va cac chat pectic cé
thé dong gép dién tich Am va twong tac keo; khi chiing dwoc phan cat, tai nhiéu dién tich c6 thé giam.
Khong nén dién dat day 1a két qua chac chin trong moi nha may, nhung vé mat co ché, pectinase c6 lién

hé hop Iy véi muc tiéu gidm cationic demand do nhém chat pectic gay ra [,

Figure 5. 31002 H EIO| 2HHE [ HZ X2, pcs A, B/ EXN 28 X
HOMEXSTUNER X, SO E= 8N, A EX EEE X

XM E[0f ALCE.
Loi ich th ba 1a cai thién kha nang tiép cin bé mat soi. Khi 16p pectic tai bé mat hodc vung lién két
soi dwoc xtr Iy mot phan, hda chit ndu, enzyme khac hodc tic ddng co hoc cé thé tiép cin ciu tric soi
thun loi hon. Diéu nay twong ddng v&i nguyén tac chung trong tién xir ly lignocellulose: mé& ciu tric

sinh khéi gitip cac bwéc chuyén héa hodc xi Iy ti€p theo hiéu qua hon Bl

Loi ich thi tw 1a hé tror chat lwong bot trong nguyén liéu phu hop, dic biét véi mot sé dong soi phi
gd hodc phu phdm ndng nghiép. Nghién ctru ba mia cho thdy pectinase c6 thé tao thay déi tich cuwc vé
tinh chat bot trong diéu kién cu thé, nhwng két qua nay can dwoc xem la bang chirng dinh hudng,

khong phai cam két dinh lwong cho moi nguyén liéu hodc moi day chuyén 1,
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Loi ich thir ndm l1a gop phan vao chién lwgc san xuat sach hon. Co6ng nghé enzyme néi chung dwoc
quan tAm trong gidy-bot gidy vi c6 thé ho tro gidm diéu kién xir Iy khic nghiét hodc gidm mot phan tai
héa chit khi dwoc tich hop ding. Cac nghién ciru va téng quan vé enzyme trong xt ly lignocellulose
déu nh4n manh tiém ning cta tién xt Iy sinh hoc, du van can cin bang giita hiéu qua, chi phi, do 6n

dinh va tinh twong thich quy trinh 7],
Gi&i han ky thuat can hiéu ding

Gi&i han diu tién la pectinase chi xr Iy nhom co chit phu hgp. Néu vin dé chinh cia nha may dén tir
lignin con lai, chdt mau, pitch nhuwa, stickies tong hop, tinh bot bién tinh hodc chit pha khoang,
pectinase c6 thé khong phai cong cu chinh. Trong cic truedrng hop nay, enzyme khac hoac gidi phap hoa
Iy khac c6 thé phu hop hon, chang han xylanase cho mot s6 muc tiéu biobleaching hodc enzyme

ligninolytic cho cac phan {rng lién quan lignin/chat mau [,

Giti han thir hai 1a hiéu qua phu thuéc manh vao nguyén liéu. Soi gb kraft da tiy, bot co, bot tai ché, ba
mia va s¢i nédng nghiép c6 ham lwgng pectin va chit phu khac nhau; vi vy cing mét pectinase c6 thé
cho két qua khac nhau. Cac nghién ciru vé tién xtr ly lignocellulose thwdng nhin manh rang ciu tric

sinh khéi va thanh phan héa hoc quyét dinh mitc do6 dap (rng véi enzyme hodc héa chat 2],

Gi&i han thir ba 1a enzyme nhay véi diéu kién van hanh. Nhiét do, pH, thoi gian tiép xtc, do dac bot,
shear, chit oxy hda, chat bdo quan, ion kim loai va lich st hda chat déu cé thé anh huwdng dén hoat tinh
thwc té trong hé. Véi E3100, mé ta “trung tinh” gidp dinh hwdng viing &rng dung, nhwng khong dong

nghia enzyme sé hoat dong nhw nhau trong moi diém bd sung cia day chuyén .

Gidi han thir tw 1a cac chi tiéu cai thién thwong mang tinh hé thdng chir khéng chi do enzyme. Vi duy,
thoat nwdc c6 thé chiu dnh hwdng bdi dd nghién, fines, chit don, nhiét d6 nwdc trang, polymer tro lwu
va tai DCS cung ldc. Vi vay, néu sau khi dung pectinase thay cai thién vin hanh, cin hiéu dé 1a két qua
cla enzyme twong tic véi toan bd hé gidy, khong phai phdn rng don gidn mét nguyén nhan-mot két

qua 1,
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Céach tich hop E3100 vao tw duy van hanh giay

Mot cach ti€ép cin thuec té la xac dinh E3100 nhw enzyme x ly pectin/DCS trong pha bét, khong phai
phu gia tao tinh chit gidy trwc ti€p. Nghia 1a muc tiéu st dung nén gan vdi cac hién twong nhw nuéc
trang nhiéu chat keo, dao dong dién tich, khé thoat nwéc, nguyén liéu phi g giau pectin hodc nhu cau

lam sach bé mat soi truedre xit Iy tiép theo .

Dbi€ém bd sung phu hop thwong la noi enzyme c6 thoi gian ti€p xic véi co chit pectin trude khi hé di
qua budc nhiét, héa chadt manh hodc diéu kién cé thé 1am gidm hoat tinh. Trong logic sdn xuit, diéu nay
c6 thé l1a vung xtt Iy bét, bé chira trung gian, dong slurry hodc mot vi tri trwéc cong doan co hoc/hda
hoc lién quan; tuy nhién, bai viét nay khong dwa ra quy trinh thir nghiém hay hwéng dan dinh lwgng vi
diéu kién thuc t€ khac nhau va E3100 dwoc cung cdp nhw sdn phdm thwong mai kém tai liéu CoA/SDS
khi dat hang .

Vé quan ly ky vong, pectinase nén dwoc danh gia theo cac chi ddu phu hop véi co ché: bién dong dién
tich, trang thai DCS, do sach hé nwdc, xu hwéng thoat nwérc, hiéu qua phu gia cationic hodc thay doi xt
ly bé mat soi. Néu chi theo doi do trang cudi cing hodc do bén gidy ma khong xem xét thanh phan

pectin/DCS, c6 thé bd qua lgi ich chinh ctia enzyme hodc quy sai nguyén nhan cho cac bién dong khac

11
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Lién hé v&i nwéc thai va san xuat sach hon

Nganh gidy-bot gidy d6i mat véi p lwe gidm tai 6 nhiém nuéc thai, bao gdom COD, mau, hop chit hitu
co kh6 phan hiy va cac chat phat sinh tir tdy rira hodc phu gia. Nhiéu nghién ctru xt Iy nwéc thai gidy
tip trung vao oxy héa ning cao, quang xtc tic, Fenton, ozon héa hodc xt ly sinh hoc dé giam COD va

cac chat doc hai sau khi dong thai da hinh thanh 131,

Pectinase khong nén dwoc trinh bay nhw c6ng nghé xtr Iy nwéc thai thay thé cac qua trinh trén. Vai tro
hop Iy hon la giam hoac bién d6i mot phan co chit pectic ngay trong quy trinh bét, tir dé c6 thé
ho tro hé van hanh sach hon trwéc khi tai hitu co di vao nwéc tudn hoan hodc xir Iy cudi dutrng dng.

2

Pay la cach nhin “kiém soat tai nguén” chir khdng phai 7 [14],

x ly nwére thai doc lap
Néu nha may da c6 vian dé mau, AOX hodc COD cao tir cOng doan tdy, cac cong nghé xtr Iy nwdrc thai

chuyén biét van c6 vai tro riéng. Nghién ctru vé AOX trong nwéc thai tdy gidy, chang han, xem xét cac co
ché phan hty hoa hoc va diéu kién khudy tron khac nhau; diy la nhém van dé khac véi phan giai pectin

trong huyén phu bot 151,

Figure 7. B El 92 Dcs7 FR 7 201U A9, 2N 2ETL goj2 a7
YA, O RS 28, D2 D S T EE W L4 USSR AT

% Qlct,

Vai tro ctia Enzymes.bio d6i véi sdn pham E3100
Enzymes.bio cung cap Industrial Grade Neutral Pectinase E3100 qua kénh ban truec ti€p online theo

don vi 1 kg. Noi dung ky thuat ndy nham gitip ngudi doc hiéu co ché va pham vi (tng dung clia

pectinase trong nganh gidy, khong mo td Enzymes.bio nhw nha san xuit enzyme, co s& 1én men hay
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phong thi nghiém phan tich .

CoA va SDS dwoc cung cip kém theo khi dat hang, gitp nguwoi dung co tai liéu di kém can thiét cho nhan
dién 16 hang, an toan x Iy va quan ly ndi bo. Vi san phdm dwoc ban trwec tiép online, thong tin &ng
dung nén duwoc hiéu theo hwdng hod tro quyét dinh ky thuat & cdp quy trinh, khdng phai tai liéu cam két

két qua van hanh c6 dinh cho moi nha may .
K&t luan: E3100 phu ho’p nhat cho muc tiéu ki€m soat pectin trong hé gidy

Neutral Pectinase E3100 1a enzyme pectinase trung tinh cho nganh gidy, pht hgp khi muc tiéu la phan
gidi pectin va chit pectic trong huyén phu bdt, gidm nhiéu DCS lién quan pectin va h6 tro xir Iy bé mat
soi. Co ché clia enzyme dwa trén viéc cat hodc bién ddi polymer pectin, tir d6 1am thay ddi tinh keo,

twong tac dién tich va kha nang ti€p cin s¢i trong hé nwéc-bot.

Bang chirng nghién ctru vé xir Iy ba mia bang pectinase cho thdy hwéng rng dung nay c6 co sé& thuc
nghiém, dic biét v&i nguyén liéu phi gd hoic gidu chit pectic. Tuy nhién, pectinase khong phai chat tiy
trang chinh, khong phai enzyme phan huy lignin chi dao va khong phai gidi phap van ning cho moi

dang pitch, stickies hodc nwéc thai gidy [,

Cach sir dung tw duy ding 1a dat E3100 trong nhém cong cu sinh hoc ho tro sdn xudt gidy sach va 6n
dinh hon: nhdm vao pectin, gidm mot phan nhiéu keo, ho tro thoat nwéc va tao diéu kién cho cac budc
pulping, refining hodc xir Iy h6a hoc dién ra thuan loi hon. Khi hiéu dung pham vi ndy, pectinase trung
tinh tré thanh mot lwa chon ky thuét c6 co ché ré rang trong quan ly chit pectic cia nganh gidy.

Pat mua Industrial Grade Neutral Pectinase E3100 — Paper Industry Enzyme tryc
tuyén

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

Chtrng nhan Phan tich va Bang Dir liéu An toan.

Mua Industrial Grade Neutral Pectinase E3100 — Paper Industry Enzyme -

Tai liéu tham khao

Puwoc danh s6 theo thir tw trich dan dau tién. Cac nguon truy cp md, déu dwoc xac minh c6 thé truy cap tai thoi diém xuat ban; s&

trich dn trong bai lién két dén day.
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