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Cutinase Hydrolase Enzyme cho nganh bot gidy va giay:
kiém soat stickies va cin béo trong gidy tai ché

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

Cutinase Hydrolase Enzyme for Pulp and Paper Industry la enzyme thiy phan dwoc dung
nhu cong cu sinh hoc hd trg kiém soét stickies, can béo va mot s6 tap cht hiru co chira lién
két ester trong hé bot gidy, dic biét & diy chuyén dung gidy thu hoi. Co ché c6t 16i 12 cat lién
két ester trong céc vat liéu nhay thily phan, lam thay doi tinh ky nwéc va tinh bAm dinh ctia
tap chat dé chdng it tich tu hon trén lwdi, ni va bé mat thiét bi. Enzymes.bio cung cip san
phdm nay trwc tuyén theo don vi 1 kg; CoA va SDS dwoc cung cap kém theo khi dit hang, va

Enzymes.bio dong vai tro nha cung cap, khong phai nha san xuat hay phong thi nghiém,

Cutinase hydrolase la gi trong bdi canh pulp and paper?

Cutinase 1a mot enzyme thudc nhom hydrolase, tirc 1a xic tAc phdn rng thiy phan bang cach dung
nuwéc dé cit mot s lién két hda hoc nhay cdm, ndi bat 1a lién két ester. Trong tw nhién, tén “cutinase”
gan véi kha nang phan gidi cutin—mot polyester sinh hoc ky nwére c6 trong 10p biéu bi thwe vat—
nhung trong ng dung céng nghiép, y nghia thuc té€ rong hon la enzyme c6 thé tac dong 1én cac ciu

triic ester & bé mat hodc trong pha phan tan ctia vat liéu hitu co [,

Trong nganh bot gidy va gidy, cutinase hydrolase khong dwoc hi€u la enzyme xtr ly cellulose chinh nhw
cellulase, cling khdng phai enzyme tiy lignin nhuw laccase. Vai trd pht hop hon 1a hd tro xit ly nhitng
tap chat hiru co cé phan béo, sap, polyester, nhwa dinh hodc chat bAm dinh c6 lién két ester; day la
nhém tap chit thudng lién quan dén “stickies” trong gidy tai ché va can bam trong hé théng wét ctia

may gidy [,

Enzymes.bio liét ké enzyme cho nganh pulp and paper trong danh muc enzyme c6ng nghiép, bao gobm
cac nhom nhu cellulase, lipase, cutinase va cac enzyme ho tro xir Iy bot gidy hodc vAn hanh may gidy.
Cach dinh vi phu hop v&i cutinase 1a mot enzyme bé tro trong chwong trinh kiém soat tap chat hiru co,

ch khong phai mét hoa chit da ning co6 thé gidi quyét moi nguyén nhin giy can bam .
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DPiém cin nhin manh la cutinase hoat déng theo co ché xtc tac sinh hoc c6 tinh chon loc co chit. Tinh
chon loc nay c6 lgi khi nha may mu6n tic dong vao mot nhom lién két hda hoc hodc moét nhém tap chit
nhit dinh, nhwng cling dong nghia rang hiéu qua sé phu thudc manh vao thanh phin thuc té cla

stickies, pitch, keo dan, 1&p phid, muc in va cac phu gia di kém trong ngudn gidy thu hoi 1.
Vi sao stickies va cdn béo la van dé I&n trong gidy tai ché?

Khi ty 1é gidy thu hoi ting, nha may khong chi dwa sg¢i cellulose tré lai hé thdng ma con kéo theo nhiéu
vat liéu ngoai soi: keo dan thung carton, nhan ap lwc, bang dinh, 16/p phid bao bi, muc in, chat phu
polymer, sap, nhwa, chit béo, chit don va phu gia xir Iy bé mat. Trong hé nuwéc trang va bot gidy, cac tap

chat nay c6 thé phan manh thanh hat nhé, tai két tu, bam 1én soi hodc bam truc ti€p 1én thiét bi 31,

“Stickies” la cach goi thwe hanh cho cac tap chat c6 tinh dinh, mém hodc ban mém, c6 kha niang bam 1én
lwdi, ni, truc ép, bé mit say, dworng ong va ca bé mat gidy. Khi stickies tich tu, nha may cé thé gap dut
gidy, 16 kim, d6m ban, vét bé mit, mat 6n dinh thoat nuérc, ting tin suit vé sinh va gidm kha ning chay

may lién tuc 2],

Ol AE| ZBH2 Tt2efeto,
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shict,

Ngoai stickies tir gidy thu hoi, nganh gidy con gdp pitch—nhém chit ky nwée c6 ngudn goc tir g, gdm
acid béo, ester, sap, resin acid va cac thanh phan chiét xuat khac. Du pitch chila phan nhé trong nguyén
liéu soi, n6 cé thé gy bam dinh va r6i loan héa hoc wét, dac biét khi pH, nhiét do, do clrng nwéce, chat

dién gidi va phu gia wet-end lam thay doi trang thai phan tan ctia cac hat ky nwéc 21
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Van dé thuc t€ 1a stickies va pitch khong ton tai dwéi mot dang héa hoc duy nhat. Mot phan cé thé 1a vat
liéu ester nhay véi thily phan; mot phan khac c6 thé 1a polymer téng hop khé cat, hat vd co, muc, chat
pht hodc hon hop nhiéu pha. Vi vay, cutinase chi nén dwoc xem 1a gidi phap c6 muc tiéu: hitu ich nhit
khi phan gay bam dinh c6 lién quan dén lién két ester, cdn béo hodc bé mat ky nwérc c6 thé bi bién doi

bang thiy phan [,
Co ché hoat dong: cat lién két ester d€ giam tinh bam dinh

Co ché hda hoc chinh cda cutinase la xtc tac thiy phan lién két ester. Khi lién két ester trong chat béo,
sap, cutin, polyester phan tdn hodc mot sd thanh phan keo dan bi cit, phan tir ban dau c6 thé bi chia

thanh doan nhd hon, tao thém nh6m phéin cwc nhw acid carboxylic hodc alcohol, ddng thoi thay doi

can bang ky nwéc-wra nuéc ciia bé mat tap chat [,

Trong mdi trweong bot gidy, tic ddng mong mudn thwong khong phai la “phin hily hoan toan” toan bd
stickies. Muc tiéu thwc t€ hon la 1am giam kha ndng bam dinh, gidm xu hwéng két tu thanh hat 16n, ting
kha niang phan tan hoic khién tap chat dé biloai bé hon béi cic buéc co hoc nhw sang, loc, rira, tuyén

ndi hodc lam sach ly tam [31,

Nghién ctru vé hé polyester phin tan trong nwéc cho thiy cutinase c6 thé xuc tac thuy phan polyester
va téc d6 thuy phan chiu anh hwéng béi ciu tric polymer, dic di€ém phin tan va kha nang enzyme tiép
cn lién két ester. Diéu nay rat quan trong khi suy luin sang pulp and paper: cung la vit liéu chira ester,

nhung néu lién két ester bi che chan trong pha polymer, bi phtt b&i mwc/chit don hodc nam trong hat

qua lén, phan tng enzyme c6 thé cham hon nhiéu [,

Cutinase ciling duoc nghién cru trong xt ly bé mat vat liéu sinh hoc c6 16'p ky nuérc, vi du tién xir Iy len
trwdrc khi dung enzyme khac. Du len khong phai bot gidy, vi du nay minh hoa mét dic diém quan trong
cla cutinase: enzyme c6 thé dong vai tro bién doi bé mat, lam thay d6i lé'p ngoai giau hop chat ky nuwéc

dé cac qua trinh tiép theo dién ra thuin loi hon 1,
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Vé&i mdy gidy, bién d6i bé mit nhw vay c¢6 y nghia vin hanh. Mot hat stickies it dinh hon sé it bAm 1én
lwdi va ni; mot cum cdn béo bi thily phan mot phian c6 thé it két tu hon; mot chat phu ester bi cdt mach
c6 thé dé tach khdi sgi hon. Tuy nhién, néu tic nhan gay cin 1a polyolefin, hat cao su khong chira lién

két ester d& ti€p can, chat vd co hodc mudi kim loai, cutinase sé khong phai co ché trung tam 3,
Cutinase khac gi so v@i lipase, cellulase va cac enzyme gidy khac?

Nganh gidy da st dung nhiéu nhém enzyme, mdi nhém phuc vu mdt co ché khac nhau. Xylanase
thwong lién quan dén ho tro ty trang bot hoa hoc; cellulase c6 thé dung dé€ bién tinh s¢i, hd tro thoat
nwéc hoac khir mye trong mot sé diéu kién; lipase hwéng dén triglyceride, chat béo va pitch; laccase

lién quan dén phan rng oxy héa lignin hodc hop chat phenolic 2],

Cutinase nam gin nhom lipase/esterase vé co ché cit lién két ester, nhung khong hoan toan trung vai
tro. Lipase thuwdorng dwoc lién hé nhiéu véi triglyceride va chit béo tw nhién; cutinase dwoc chd y vi c6
thé tac dong 1én cutin, polyester va bé mat Ky nwéc c6 ester ma khong nhat thiét can giao dién dau-

nuéc ré nhw mot sé lipase cd dién [,

Muc tiéu thuong

Nhém . . Khi n3o lién quan dén . i
Co ché chinh gap trong pulp L L Gi¢i han chinh
enzyme stickies/can béo?
and paper
Cutinase Thuy phan lién két ester & Kiém soat Phu hop khi tap chat cé Khoéng x{r ly hiéu qua

hydrolase cutin, polyester, can béo stickies, can béo, lien két ester dé tiép can moi polymer dinh;
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i Muc tiéu thuong o .
Nhom Khi nao lién quan dén

Co ché chinh gap trong pulp L L. Gi&i han chinh
enzyme stickies/can béo?
and paper
hodc vat liéu ky nuwdc nhay vat liéu ester hodc bé mat ky nudc co phu thudc kha nang
thay phan trong gidy tdi ch€  thé bj bién déi ti&p can co chat [
Khong phai gidi phap
X ly pitch, can Lién quan khi pitch hoac

. Thuy phan ester trong chét ] Y . ) . . chinh cho keo dan
Lipase L . . béo, chat chiét can chira thanh phan " R ,

béo, dau, triglyceride o s ., N tong hop khdéng chira
xuat tlir go béo dé thuy phan

ester phu hop 2]

Bién tinh soi, ho

, . o o a ] ] Gian tiép, néu cai thién Dung khéng phu hop
Thuy phan hodac bién doi tro thoat nudc, e . L e s
Cellulase s, ) s giai phéng muc/tap chat c6 thé anh hudng
cellulose @ mirc kiém soat khtr muyc trong . ’
L khoi soi tinh chat soi 2]
mot s6 ng dung ’
HO tro tay trang,
vl Tac dong 1én hemicellulose, tang kha nang Khéng phai enzyme kifm  Khdng nhdm vao cén
ylanase
dac biét xylan loai lignin trong soat stickies chinh béo hoic keo dan 2]
b6t hda hoc
. Bi&n déi lignin, " , ,
Oxy hda hop chat _ , & , . ’ Co ché oxy hoa khac
o . " ho tro tay trang It truec tiép vai stickies . .
Laccase phenolic/lignin, thuwong can L hoan toan hydrolase
R . . hoac chirc nang ester
hé trung gian phu hop [2]

héa bé mat

Bang trén cho thiy khdng nén chon enzyme chi theo tén nganh “enzyme gidy”. Cau héi ky thuat dung
hon 1a: tap chit muc tiéu c6 nhém héa hoc ndo, ndm & dau trong hé bot, va enzyme nao cé co ché phu

hop nhat dé bién ddi nd. Voi cutinase, ciu tra loi tip trung vao ester, can béo, 1ép ky nwéc va mot phan

stickies c6 ngudn gdc keo/lép phii nhay thiy phan [,

Ung dung chinh trong nha may gidy

Kiém soat stickies trong bot gidy tai ché

U'ng dung dé lién hé nhat cla cutinase hydrolase 1a hé tro kiém soat stickies trong day chuyén xt 1y
gidy thu hoi. Gidy tai ché cé thé chira nhan ap luc, bang keo, keo déng gay, vat liéu pht va mang
polymer; mot phén trong s6 nay c6 thanh phan ester hodc chat béo di nhay dé enzyme thiy phan lam

thay d&i tinh dinh 2.
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Trong thuec té, cutinase c6 thé dwoc cAn nhac & cac vi tri ma enzyme c6 thoi gian tiép xic véi tap chat

trudre khi stickies bam 1én bé mat thiét bi hodc di vao phan may gidy nhay cdm. Cac diém nhw pulper, bé
chira bot, hé xir ly bot tai ché hodc mot vi tri thich hop trong vong nuwéc trang c6 thé dwgc xem xét theo
ciu hinh nha may, nhwng hiéu qua phu thudc vao thoi gian lwu, khudy tron, nhiét do, pH va héa hoc wét

hién hiru 31,

Figure 3. T XX Ol H|X| £0}0| 7@ Mg Qi mX|of 24 THa|, MM SOl
HAH 0|23 X2l B, B2 48 7hE, 2imold 2HO HHE 9K &
x,02|1 284 £ 22K Aol

Diém c6t 16i 1a cutinase khéng “lam bién mat” tap chat. Enzyme lam thay d6i héa hoc bé mat hodc ciu
tric clia phan tap chit nhay thdy phan; sau dé cac budc co hoc va hda ly ciia nha may van phai dam

nhiém viéc tach, phan tan, giir lai, tuyén néi hodc loai bé cac hat con lai. Vi vy, cutinase hoat déng tot
nhit khi dwoc tich hop vao hé thong kiém soat stickies tdng thé, khdng phai dung nhw bién phap don

doc L.

H6 tro’ gidm cidin béo va pitch

Véi pitch va cin béo, co s& irng dung cda cutinase nam & kha ndng cat ester va thay ddi tinh ky nwéc
cda cac hgp phan béo. Nhiéu tai liéu vé enzyme trong nganh gidy xem lipase la enzyme quan trong cho
x ly pitch vi pitch c6 chira chit béo va ester tw nhién; cutinase c6 vung trng dung lién ké khi muc tiéu

1a vat liéu ester hodc bé mat ky nwéc twong tw 21

Trong hé thong san xut gidy, cin béo khong chi tao vét b4n ma con anh hwdng dén hda hoc wet-end.
Hat ky nuére c6 thé hdp phu phu gia, thay déi can bang dién tich, két tu vdi fines hodc chit don, roildng

trén ni/lwéi. Vi vy, bién déi cdn béo bang enzyme c6 thé tao loi ich gidn ti€p: gidm xu huéng ling bam
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va gilip cac co ché phan tan hoic loai bé hién c6 hoat dong 6n dinh hon B,

Tuy nhién, pitch 1a hdn hop phirc tap. Néu cin chu yéu 1a resin acid, mudi kim loai, hat vd co hodc san
phdm oxy hdéa khong con ester dé tiép can, cutinase c6 thé chi déng vai tro phu. Phan tich nguyén nhan

cin trong nha may van la diéu kién nén dé ky vong hop Iy vao bat ky enzyme thdy phan nao 3,
H6 tro van hanh may gidy va chat lwgng bé mit

Loi ich dwoc ky vong tir kiém soat stickies/can béo thwong thé hién qua van hanh: it deposit hon trén
lwéi va ni, gidm vé sinh ngoai ké hoach, 6n dinh thoat nwéec, gidm dirt gidy do cédn, gidm vét ban hoac
khuyét tit bé mat lién quan dén tap chat dinh. Day 1a loi ich hé théng, khong chi la phan &ng h6a hoc

riéng 18 21,

Trong san xult gidy va vat liéu wet-laid, bé mat s¢i, twong tac gitra soi-hat, phu gia wet-end va dong
hoc thoat nwéc déu lién quan chit ché. Mot thay déi nhé & tinh chat bé mat cta tap chat ¢ thé anh
hwdong dén cach ching bam vao soi, di qua lwdi, nam lai trong to gidy hodc tich tu trong vong nuwéc

trang 151,

Figure 4. FE|LIOMA| = Z &2 &R, 2[2H £= L&/ 71 =0 oLt £
O &H 7t 37t & A S2ol2t= HollA A 22tLtorR|, & E2HObA, 2t7F
OtX|, ®E|LtOA|, 2| ItObA| 2t EF= T

Do d4, cutinase nén dwoc danh gia theo xu huwéng van hanh tong thé hon 1a ky vong phan &ng tirc thoi.
Néu nha may dang gidp dom stickies, bAm ni, bAm lwédi hodc mit 6n dinh do cdn hitu co, cutinase c6 thé
la mot cong cu dang xem xét trong nhdm enzyme thiy phin ester; néu vin dé cha yéu la dé bén gidy,

dd tring hoic freeness, cdc enzyme khac c6 thé pht hop hon 21,
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Diéu kién dnh hwéng dén hiéu qua cla cutinase trong hé bt gidy

Yéu t6 dau tién la khad nang ti€p can co chit. Enzyme chi xtc tac khi tiép xtc dwoc véi lién két muc tiéu;
néu lién két ester nam sau trong hat polymer 1én, bi che béi 16p muec, chdt don hoic chit hoat dong bé
mat, phan &ng sé bi han ché. Nghién ctru vé polyester phan tin trong nwéc cho thiy ciu tric va trang
thai phan tan cda polymer anh hwdng dén thiy phin béi cutinase, diéu nay phu hop véi thue t€ phire

tap ctia hé gidy tai ché [,

Yéu t6 thir hai la pH, nhiét d6 va thoi gian lwu. Enzyme c6 vung hoat dong thich hop; néu méi treong
qué xa vung pht hop, ciu truc protein c¢é thé kém 6n dinh hodc toc dd xuc tac gidam. Trong diy chuyén
gidy, diéu kién nay khong cd dinh: nwéc tring tudn hoan, héa chit wet-end, chat tdy, chat diét vi sinh va

nguyén liéu dau vao déu c6 thé lJam moi trwdng thay doi theo thoi gian B,

Yéu t6 thir ba la sy canh tranh va twong tac v&i phu gia. Hé wet-end thwong chiva chat giir lai, chat tro
thoat nwdrc, tinh bét, chdt don khoang, chit phan tan, chat khir bot, chit ki€m soat pitch va chit diét
khuan. Cac thanh phan nay c6 thé lam thay do6i dién tich bé mit, trang thai keo tu hodc kha ning

enzyme tiép can hat stickies 1,

Yéu t6 thir tw 1a cach phoi hop véi xt Iy co hoc. Néu enzyme lam stickies bét dinh nhwng hé
sang/loc/tuyén noi khong loai bo dwoc phan tap chit da bién ddi, loi ich ¢ thé bi gi¢i han. Nguwoc lai,
khi enzyme dwoc dat tredrc mot bwére c6 kha nang tdch hodc giam tai can, tdc dong sinh hoc va co hoc

c6 thé bé tro cho nhau [°1,
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Bang chirng khoa hoc: diéu gi chic, diéu gi can dién giai than trong?

Diéu c6 co s& chic 1a enzyme da c6 vai tro thuc té trong nganh bot gidy va gidy. CAc nhém nhw
xylanase, cellulase, lipase va laccase dwoc nhic dén trong nhiéu rng dung cdng nghiép, tir ho tro tiy

trang, bién tinh so1i, xt Iy pitch dén khir muc hoic cai thién thoat nwéc trong mot s6 boi canh 21,

biéu cling cé co s& la cutinase c6 kha nang thlly phén lién két ester trong vat liéu polyester hodc bé
mat Ky nuéc chira ester. Nghién ciru vé polyester phan tan trong nwéc cho thdy hé cutinase-catalyzed
hydrolysis chiu anh hwéng béi ham lwong nhém sulfonate va diac diém phan tan ctia polymer, phan anh

m&i lién hé gitra cdu tric vat liéu va kha ning bi enzyme tac dong 1.

Bén canh dd, nghién ctru vé tién xir Iy len bang cutinase trwéc khi dung cic protease nhw savinase hoic
papain cho thdy cutinase c6 thé thay doi bé mat vat liéu sinh hoc ky nwéc dé lam thay doi phan (rng
ti€p theo. DU (rng dung len khac nganh gidy, n6 ciing ¢6 luin diém rang cutinase c6 gia tri nhw enzyme

bién ddi bé mat, khong chi nhw enzyme “phan giai trong dung dich” 1,

Diéu can dién gidi thin trong 1a mrc d6 hiéu qua riéng clia cutinase ddi v&i tirng loai stickies trong
tirng nha may gidy. TAp nguén mé hién c6 khong cho phép khang dinh mot ty 1& gidm deposit ¢6 dinh,
mot mirc cai thién uptime chung hodc mét hiéu qua déng nhat cho moi loai gidy thu héi. Vi vy, cach

dién dat dang tin cay la: cutinase c6 co ché phi hop voi stickies/cdn béo chira ester, nhung hiéu qua

thuc t& phu thudc vao thanh phan tap chat va diéu kién van hanh B,
So sanh cutinase v@i xtr ly héa hoc va co’ hoc

Cutinase khong thay thé sang, loc, rira, tuyén ndi, phin tan hay vé sinh hé thong. Nhirng buwéc co hoc
nay xt ly kich thwére hat, ty trong, khd nang noi, d6 phan tan va vi tri tap chit trong dong bot; enzyme

chi thay d6i mot phan héa hoc hodc bé mit cia nhém tap chat nhay thiy phan Bl

So véi hda chit xir Iy cin, cutinase ¢6 wu diém 1a co ché chon loc hon: n6 nham vao lién két ester thay
vi thay d8i toan bd modi trudrng bang cach ting/gidam pH manh, oxy héa manh hoic dung lwong 16m chat
phan tan. Tuy nhién, héa chit wet-end van ¢4 vai tro riéng trong kiém soat dién tich, keo tu, gifr lai,

phan tan va vé sinh, nén viéc dung enzyme thuong l1a bé sung chtt khong triét tiéu nhu cau héa hoc Bl
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Figure 6. FE[LIOIK = M d 7 =H, 2= 22| X[, 223 M|, H|=
Madw7ts, 22| 28 S84 E= =X AOd BHANE gaota &

=80 F2 &8 790 7+ Hefstrt

Mot khac biét quan trong nira 1a t6c d0 cdm nhan hiéu qua. Héa chit bé mat c6 thé cho thay ddi nhanh
vé phin tan hodc tao bot; enzyme can tiép xic v&i co chit trong diéu kién phu hop dé phan &ng xay ra.
Vi vy, danh gia cutinase nén dwa trén xu hwéng deposit, d6 6n dinh vin hanh, chat lwgng bé mat va

kha nang kiém soat cdn theo thdi gian, thay vi chi nhin vao phan ng tirc thi [,
Pham vi phu ho’p cua Cutinase Hydrolase Enzyme for Pulp and Paper Industry

Cutinase hydrolase phu hop nhit v&i cac diy chuyén dung nhiéu gidy thu hoi, noi stickies tir keo dan,
nhin, bao bi pht, cdn béo hodc vatliéu ester gy anh hwdng dén vin hanh. Cac ngu6én nhw OCC, gidy
vian phong tron, gidy in cii, gidy bao bi c6 1&p pht hodc dong nguyén liéu nhiéu nhan ap lwc c6 thé tao
diéu kién dé enzyme thiy phan ester tré nén hiru ich, néu tap chit muc tiéu thwc sw nhay v&i co ché

nay 21,

San pham ciing c6 thé lién quan dén cac hé dang gdp bam ni, bAm lwdi, vét ban do cdn hitu co hodc mit
6n dinh do hat ky nwéc trong vong nudc trang. Trong cac trwdng hop nay, cutinase khong chi dwoc
nhin nhw enzyme “x Iy bot” ma nhw mét thanh phan cda kiém soat h6a hoc bé mat trong hé wet-end
[3]

Nguworc lai, néu vin dé chinh 1a chit don khoang, tro cao, can calcium carbonate, silica, scale vo co, hat
nhwa khéng ester hodc sai l1éch co khi cia thiét bi, cutinase sé khong gidi quyét dwoc nguyén nhan goc.

Viéc dung enzyme trong trwong hop nay cé thé cho tin hiéu rat yéu vi khong cé co chat héa hoc phu

hop dé enzyme tac dong [31,
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Cling cAn phan biét muc tiéu stickies véi muc tiéu tiy trang, ting dd bén hoic kiém soat do nghién.
Cutinase khong phai lwa chon chinh cho lignin, hemicellulose hoac cellulose; cAc muc tiéu do6 thwong

lién quan nhiéu hon dén xylanase, laccase, cellulase hodc hemicellulase, tuy loai bot va két qua mong

muén 21,
Théng tin sdn pham va vai troé cia Enzymes.bio

Enzymes.bio cung cdp Cutinase Hydrolase Enzyme for Pulp and Paper Industry trong nhém enzyme
cong nghiép cho nganh bt gidy va gidy. Sdn pham dwoc ban tryc tiép truc tuyén theo don vi 1 kg; sau
khi dit hang, CoA va SDS dwoc cung cip kém theo d€ hd tro nhan dién 16 hang, lwu trir va st dung an

toan trong pham vi rng dung phu hop .

Figure 7. 852 M UStALE Z4HEl A SHE UFR20M 7S ¥z
7t = Ao, BotE 28 FA SO AH S E0|= CHE 22| YOl

st

Can dién dat chinh x4c vai tro cia Enzymes.bio: day 1a nha cung cip, khong phai nha san xuit enzyme
va khong phai phong thi nghiém ki€m nghiém. Vi vay, tai liéu ky thuit nén tip trung vao co ché, pham vi
rng dung, gi¢i han va thong tin di kém khi dit hang, thay vi trinh bay nhw thé Enzymes.bio truc ti€p san

xudt, phat trién phwong phap phén tich hodc thwc hién thir nghiém nha may .

Vé&i khach hang B2B trong nganh gidy, thong tin quan trong nhat khi doc vé cutinase khong phai la coi
enzyme nhuw mdt “phu gia than tdc”, ma la hiéu ding co ché: thiy phan ester, bién ddi cin béo /stickies
nhay thily phan va ho tro hé théng kiém soat tap chat. Cach hiu nay gitp dit ky vong ding vé loi ich:
giam xu hwéng deposit, hd tro runnability, 6n dinh chat lwgng bé mit va b tro cho cac bwéc co hoc-

héa hoc hién c6 .
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Két luin: dung cutinase nhw cdng cu sinh hoc c6 muc tiéu

Cutinase Hydrolase Enzyme for Pulp and Paper Industry phu hop nhat cho muc tiéu ki€ém soat stickies,
can béo va cac tap chit hiru co chira ester trong hé bot gidy, dac biét & quy trinh gidy tai ché. Co ché
chinh la thiy phén lién két ester, lam thay déi tinh ky nwéc va do bam dinh cta tap chit dé ching it tich

tu hon va dé duwoc hé thong xt Iy hién cé kiém soat hon [,

Gia tri ky thuat cda cutinase nam & tinh chon loc: enzyme c6 thé tic dong vao mot nhém lién két hoa
hoc cu thé ma khdng can xem toan bd bot gidly nhw muc tiéu phan &ng. Nhwng chinh tinh chon loc nay

cling 1a gi¢i han: néu stickies khdng c6 ester dé tiép can, néu can chl yéu 1a v co hodc néu diéu kién

wet-end khong phut hop, hiéu qua sé bi han ché B,

Vi viy, cach st dung ding trong tai liéu ky thuit 1a xem cutinase hydrolase nhw mét thanh phén bé tro
trong chwong trinh ki€ém soat stickies va can hiru co, két hop v&i phan loai nguyén liéu, xtt Iy co hoc,
ki€ém soat nuéc trang va héa hoc wet-end. Enzymes.bio cung cip san phdm truc tuyén theo don vi 1 kg
cung CoA va SDS khi dat hang, gitip khach hang ti€p cin enzyme nay nhw mot lwa chon ky thuét cho cac

hé thong pulp and paper cé vin dé cian béo hodc stickies nhay thiy phén .

D3at mua Cutinase Hydrolase Enzyme For Pulp And Paper Industry trwc tuyén

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

Chtrng nhan Phan tich va Bang Dit liéu An toan.

Mua Cutinase Hydrolase Enzyme For Pulp And Paper Industry =

Tai liéu tham khao

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

trich dn trong bai lién két dén day.
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