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Alkaline Lipase trong xt ly gidy va bot gidy: kiém soat pitch,
stickies va can wa béo

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

Alkaline Lipase Paper And Pulp Processing la enzyme lipase hoat dong trong moi triwong
kiém, dwoc dung trong nganh gidy va bot gidy dé thiy phan cac hop chat béo c6 lién két ester
nhu triglyceride, dau, sap va mot phan nhwa gay bam dinh. U'ng dung phtt hop nhat 13 kiém
soat pitch va ho tro gidm sticky deposits khi thanh phan gy dinh c6 ban chat lipid hodc
ester; enzyme khong phai la gidi phap “x ly moi loai keo” trong bot tai ché. Enzymes.bio
cung cap san pham theo don vi 1 kg qua kénh ban trwc tuyén; CoA va SDS dwgc cung cap kém
theo khi dat hang.

Alkaline lipase la gi trong bdi cdnh nha may gidy?

Lipase la nh6m enzyme xtc tac phan &ng trén lién két ester ctia lipid, dadc biét la triglyceride; trong méi
trweong nuwdc, phdn rng quan trong nhat d6i véi nganh gidy la thiy phan triglyceride thanh glycerol va
acid béo tw do. Nhiéu lipase ciing cé thé xic tic cdc phan rng ester hoa hodc chuyén ester trong diéu
kién thich hop, nhwng trong hé bdt gidy nhiéu nwéc, muc tiéu thue té thwong 12 1am bién ddi chat wa

béo dé giam xu hwéng két tu va lang dong [,

Tir “alkaline” khong c6 nghia enzyme chi hoat dong & pH rat cao, ma chi ra rang ché phdm dwoc lwa
chon cho cac cong doan cé diéu kién trung tinh dén kiEm—mot moi trweong thwong gap trong xt ly bot,
nuwéc tring, bot tai ché va mot s6 chwong trinh ki€ém soat cin. Diéu ndy quan trong vi enzyme dung
trong nha may gidy phai duy tri hoat tinh dt lau trong moéi trwong cé soi cellulose, chit phu gia, chit

hoat dong bé mat, chat giit lai, mudi vd co va cac thanh phan hoa tan/keo héa khac 121,

Trong danh muc enzyme gidy va bot gidy, alkaline lipase thudéc nhdm enzyme xtr ly chat wa béo thay vi
nhém enzyme tac dong trwc ti€p 1én mach cellulose hodc hemicellulose. Vi vay, khi danh gid rng dung,
cau hoi ky thuat c6t16i khong phaila “enzyme c6 1am trang bot khong?” ma 1a “vAn dé can bam hién tai

c6 lién quan dén triglyceride, ester nhuwa, dau, sap hoic chit két dinh c6 lién két ester hay khong?” Bl,
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Vi sao pitch va stickies |a van dé I&'n trong san xuat gidy?

Trong san xut gidy tir gd nguyén sinh, pitch thwong chi hon hop nhwa cay, chat béo, acid nhua, sterol,
steryl ester, triglyceride va cac hgp chat ky nwéc khac di theo soi vao hé thong. Khi diéu kién pH, nhiét
do, ion kim loai hodc lwc cat thay d6i, cAc chat nay c6 thé mat &n dinh, két tu roi bam 1én bé mit thiét b,

lwdi, chan, truc ép hodc gidy thanh pham 31,

Trong san xuat gidy tai ché, vin dé thwong dwoc goi la stickies: cac hat dinh xuat phat tir nhan ap luec,
bang keo, keo gay sach, chit phu, mwec in, sdp, nhwa néng chdy, phu gia bao bi va cac polymer tong hop.

Mot phin stickies chira ester, ddu hodc pha lipid c6 thé bi lipase hoic esterase tic dong; phan con lai c6

thé 1a acrylic, cao su tdng hop, EVA, latex hoic vat liéu khé bi lipase thiiy phan 4],
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Pitch va stickies gay thiét hai khéng chi vi ching “ban”, ma vi ching tao ra cac diém bam dinh cé kha
ning kéo theo soi min, chit don, muc, cdn vd co va vi sinh. Hiu qua 1a d6m den, vét dau, 16 kim, rach
gidy, bé mat in khong déu, ting tan suit vé sinh may va dao dong chit lwong cudn gidy; cac nghién cru
vé xtr ly enzyme trong hé théng gidy xem ki€ém sodt pitch 1a mot ng dung dang ké clia enzyme thiy

phan lipid .
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Co ché alkaline lipase kiém soat pitch: tir phan tlr béo dén can it baAm hon

Co ché chinh cua alkaline lipase 1a nhan dién pha ddu-nwéc hodc bé mit lipid, sau do6 cat lién két ester
trong triglyceride va mot s6 ester wa béo. Khi triglyceride bi thiy phan, phan tr ky nwéc 1on bi chuyén

thanh glycerol va acid béo tw do; cdc san phadm nay c6 tinh phan cwc khdc chat ban dau, lam thay doi

kha niang két tu, do dinh va hanh vi phan tan ctia pitch trong huyén phu bot [,

Trong hé thong bot gidy, hiéu qua nay khong nén hiéu 1a “enzyme hoa tan hoan toan pitch”. Thuc té
hon, lipase 1am bién d6i mot phan thanh phian lipid dé thiy phan, khién hat pitch bét 6n dinh theo kiéu
dinh-ky nuwéc, dé dwoc phén tan, rira troi, tuyén néi hodc giit lai c6 ki€ém soat hon tity cdu hinh quy
trinh. Chinh sw thay d6i h6a hoc nho & bé mit hat c6 thé tao khac biét 1én doi véi xu hwéng bam trén

kim loai, polymer, lw¢i va soi 31,

Véi pitch tir g6, muc tiéu thuan loi nhat 1a triglyceride va cc ester béo. Vi stickies trong bot tai ché,
lipase chi tic déng r6 khi chat dinh c¢6 thanh phan dau, chit béo, sap ester hodc chat két dinh chira lién
két ester dé ti€p can. Néu cdn chi yéu 1a polymer téng hop bén, can khoang hodc biofilm, lipase kiém

c6 thé chi déng vai tro phu hodc gan nhw khong tac dong dang ké [,
Ung dung chinh: kiém soat pitch trong bot gb va hé théng may gidy

Ung dung c6 co sé truc tiép nhat cta alkaline lipase trong gidy va bot gidy la pitch control. Trong cac
day chuyén dung nguyén liéu gb c6 ham lwong nhwa cao, dic biét khi diéu kién Ivu trit dim, nau,
nghién hodc nuwéc trang 1am thay ddi trang thai keo cta pitch, lipase c6 thé giup gidm phan lipid dé gy

ling dong bang phan tng thiy phan ester I,
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Trong bdt co hoc, bot nhiét co va mdt s6 hé théng c6 ham lwong chat chiét xuat tir go cao, pitch c6 thé
di qua nhiéu céng doan trudc khi tré thanh cidn bam & viing wét. Cac nghién ctru vé kiém soét pitch
bang enzyme trong thermomechanical pulping va papermaking nhin manh rang xt Iy enzyme 1a mot
hwéng can thiép sinh hoc nham thay ddi thanh phan pitch truwdc khi né tao deposit nghiém trong trén
may [,

D3&i véi bot hoa hoc, alkaline lipase ¢ thé dwoc xem nhw cdng cu hd tro khi chat chiét xudt wa béo con
lai gdy 4nh hwéng dén van hanh hoic chit lwong tor gidy. Tuy nhién, néu muc tiéu 1a tiy trang héa hoc,
giam lignin hodc cai thién do trang, cic enzyme nhw xylanase, laccase, mannanase hoic hé enzyme phdoi

hop thuong lién quan truc tiép hon; lipase chi phtt hop khi van dé ndm & lipid va ester 51,
HO tro kiém soat stickies trong bot tai ché

Trong bt tai ché, alkaline lipase dwgc quan tAm vi nhiéu nguén gidy thu hoéi chira mwc, dau, sap, keo va
ch4t phu c6 thanh phan wa béo. Khi ciac thanh phan nay c6 lién két ester dé tiép can, lipase cé thé lam

gidm d6 dinh hodc thay déi tinh phan tan cla hat sticky, qua d6 hd tr¢' chwong trinh ki€m soét cdn & bé

bot, nwéc trang, lwdi va chan 4.

Tuy nhién, stickies 1a nhém tap chat phirc tap hon pitch tw nhién. Cac hat sticky c6 thé 1a hdn hop nhiéu
16p: polymer tong hop tao 16i dinh, chit ddu 1am mém, chit don vé co, muc, sgi min va phu gia bé mat.

Vi viy, alkaline lipase thwong dwoc hiéu la mot thanh phan trong chién lwoc xt 1y, c6 thé phoi hop véi
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kiém soat co hoc, tuyén ndi, sang loc, phan tan, chit giir lai hodc enzyme khac tiy ban chit dong gidy

thu hoi [,

Mot hudng lién quan 1a xtr ly dissolved and colloidal substances trong nuéc trang. Nghién ctru vé
esterase chiu nhiét ¢ dinh cho thdy enzyme thily phan ester c6 thé hd tro kiém soat cac chat hoa tan
va keo hoa trong nwéc trang gidy, tir d6 cing c¢6 1ap luin rang cic enzyme tac dong 1én lién két ester co

vai tro ky thuat trong viéc gidm cac tién chit gay deposit (4],
Vai tro trong deinking va lam sach bét tai ché

Deinking gidy tai ché khong chi la tich mwc khoi soi; d6 1a qua trinh pha vé twong tac gitra muec, chat
két dinh, chit pht, diu, soi min va phu gia, sau d6 loai chiing bang tuyén néi hoic rira. Lipase c6 thé

hiru ich khi mwc hodc hé phu tr¢ chira pha diu/ester, nhwng thuwdrng khéng da dé xi Iy toan bo hé muc

néu dung don 1é €],
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Cé4c nghién ciru vé tiy trang va xt ly bot deinked cho thdy enzyme dwoc xem nhw cdng cu gidm ganh
nang hoéa chit va cai thién mot s6 chi tiéu bot, nhwng hiéu qua phu thudéc manh vao loai gidy thu hoi,
cong nghé tuyén noi, chit hoat dong bé mat va enzyme phdi hop. Vi vay, khi néi vé alkaline lipase trong

deinking, cach dién dat chinh x4c 1a “hd tro 1am sach pha dau/chat dinh lién quan dén muc”, khdng phai

“thay thé hoan toan quy trinh kh& muc” (€],
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Mot s6 hwdng nghién clru sinh hoc con khao sat vi sinh vt hodc enzyme trong loai bd muc den tir gidy

thai, cho thay xu hwéng tim ki€ém phwong an xanh hon cho tai ché gidy. Du vy, cac nghién cru nhw vay

khong dong nghia moi lipase thwong mai déu cé cuing hiéu qué deinking; két qua thwc t€ van phu thudc

vao hé muc, soi, nwéc va didu kién cong nghé [,

So sanh alkaline lipase v&i cadc enzyme gidy khac

Alkaline lipase c6 vai tro chuyén biét hon nhiéu enzyme quen thudc trong nganh gidy. Xylanase chua yéu

tac dong 1én hemicellulose dé hé tro tiy tring; cellulase tic ddong 1én sgi va c6 thé cai thién thoat nuéc

hodc bién tinh bé mat; laccase lién quan dén oxy hda lignin; esterase va cutinase thwong dwoc nghién

ctru cho cac ester kho6 hoic stickies t6ng hop. BAng dudi diy tom tat khac biét & mirc irng dung, khong

thay thé théng tin ky thuit cia tirng san pham.

Nhom enzyme

Alkaline lipase

Esterase /
cutinase

Xylanase

Laccase

Mannanase /
pectinase / hé
xylano-
pectinolytic
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Co chéat chinh trong hé
gidy

Triglyceride, dau, chat
béo, mot s6 ester wa béo

Ester trong nhua, chat
két dinh, chat keo héa

Xylan/hemicellulose

trong thanh té bao soi

C4au truc phenolic/lignin,

chat mau oxy héa duoc

Mannan, pectin,
hemicellulose phu

Ung dung
thwong gap

Kiém soat pitch,
hd tro giam sticky
c6 pha lipid/ester

Kiém sodat stickies,
x ly chat hoa tan
va keo héa

HO tro tay trang
bét, gidm tiéu thu
hda chat tay

HO tro bién tinh
lignin, tay trang
sinh hoc phdi hop

HO tro tay trang
hodc xtr ly bot tir

ngudn soi dic thu

Piém manh

Tac dong truc
tiép Ién thanh
phan ky nudc gay
bam

Cé6 thé phu hop
v&i mot so ester
nho hodc bé mat

polymer

Cé bang chirng
rong trong tién
tay trang bot gidy

C6 thé b6 sung
cho hé enzyme

oxy hoéa

Httu ich v&i mot
s6 nguyén liéu
néng nghiép hoac

gd mém

Gié'i han can hiéu ding

Khéng xtr ly t6t can
khodng, biofilm hoac
polymer khong cé lién
két ester dé thly phan
3]

Hiéu qua phu thudc ciu
trac polymer va kha
nang ti€p can co chat
[4]

Khéng nhdm truc tiép
vao pitch hodc ddu m&
[8]

Thudng can diéu kién
va chat trung gian phu

Khong phai lwa chon
chinh cho deposit lipid
[9]
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Diém rit ra la khéng nén xép moi “enzyme gidy” vao cuing mot nhém cong dung. Néu van dé la pitch
giau lipid, alkaline lipase 1a (rng vién hop 1y; néu van dé 1a do trang sau niu kraft, xylanase hodc hé
enzyme tdy trdng cé thé phi hop hon; néu vin dé 1a stickies tong hop, cAn xem xét ban chit

ester /polymer va cé thé can enzyme khac ngoai lipase 81,
Mai lién hé giira lipase, tay trang bot va x{r ly sinh hoc

Trong tai liéu vé tdy trang bot, xylanase thudng 1a enzyme dwoc nhic dén nhiéu nhat vi né 1am thay déi
16p hemicellulose, gitip hda chat tiy trang ti€p can lignin tot hon. Cac tdng quan vé xylanase trong tiy
trdng bot nhan manh kha ndng hé tro gidm hoéa chit va cai thién hiéu qua tiy, nhwng co ché nay khac

v&i co ché thiy phan lipid cta lipase (8,

Figure 4. 50| HZ& 2AOICH EX 7| 20| (20, 2|0 = WERQA,
Apet 2|0 Es 27| AH| Q0| ofL|zt x| F o AE{of 8L C

Lipase van xudt hién trong mdt sé nghién ctru vé tiy trang hodc xir ly bot kraft. Mot nghién ciru vé tiy
trang bot kraft bang lipase thwong mai chi ra rang tic dung quan sat dwoc c6 thé lién quan dén enzyme
phu tro trong ché phdm, bao gom kha nang phin gidi hexenuronic acids, cho thiy can thin trong khi

quy toan bo hiéu qua tiy tring cho riéng hoat tinh lipase 11,

Cac nghién ctru gan day vé phdi hop laccase, xylanase va mannanase trong tiy trang bot kraft gd mém
cling cho thiy cach tiép cin enzyme hién dai thuwdng 1a phdi hop co’ ché, khong ky vong mot enzyme
gidi quyét moi rao can héa hoc trong bot. Voi alkaline lipase, diéu nay cang quan trong: enzyme nén
dwoc dit ding vai tro 1a xir ly lipid/ester, con tdy trang lignin hodc bién tinh hemicellulose thuéc nhém

co ché khac 11,
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Loi ich vdn hanh cé thé ky vong khi dung dang bdi canh

Loi ich vin hanh dau tién la gidm xu hwéng hinh thanh cdn pitch trén bé mat thiét bi. Khi phan
triglyceride va ester wa béo trong pitch bi thity phan, cac hat ky nwéc ¢ thé bét kha nang két tu thanh
mang dinh 16, tir d6 gidm nguy co bam trén lwdi, chan, truc va dwong 6ng trong cac hé thong nhay

cam véi pitch 31,

Loi ich thit hai la 8n dinh chat lwong gidy. Deposit wa béo c6 thé tao vét, d6m, 16 kim, viing bé mat kho
in hodc khuyét tit cudn; gidm ngudén cin nay giip qua trinh tao t& 6n dinh hon. Day 12 loi ich gian tiép
nhuwng rit quan trong: lipase khong phai phu gia tao d6 bén hodc tao dd bong, ma la enzyme gitip giam

mot nhém tac nhan gay 16i B1.

Loi ich thir ba 1a ho tro dinh hwéng san xuit bén virng hon. Cac danh gia vé enzyme bleaching trong
nganh bot gidly cho rang enzyme c6 thé mang lai loi ich moi trudérng nho gidm mot phan nhu ciu hoa
chit hodc diéu kién xir Iy khdc nghiét, du mirc loi ich cu thé phu thudc vao ciu hinh nha may va quy

trinh thay thé [,

Figure 5. ZZ 2| 2O M= K&t 7t2 o) 4 d=0] 2ol S8 ELl=1
ME|E7t B2 LS E0 E O] 23te| 1 247 #9112 + JAS LI

O quy md nha may, enzyme thworng dwoc danh gia khong chi bang kha niang phan tng trén co chit tinh
khiét, ma bang tac dong tong hop 1én van hanh: mic deposit, thoi gian chay gitra cac 1an vé sinh, khuyét
tat gidy, tai nwdc trang va twong thich véi chwong trinh hoa chat hién c6. Cac tai liéu vé rng dung
enzyme trong tdy trang & nha may cho thay viéc duwa enzyme vao quy trinh cong nghiép doi hoi twong

thich véi didu kién thuc t& chir khong chi dwa trén hoat tinh trong phong thi nghiém 21,
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Diéu kién quy trinh anh hudng dén hiéu qua alkaline lipase

Hiéu qua cta alkaline lipase phu thudc vao kha nang ti€p xdc gitra enzyme va co chat wa béo. Trong
huyén phu bdt, lipid c6 thé nam trong hat nhwa, bAm trén soi, bi bao béi chit hoat dong bé mit, ndm
trong cum sticky hodc phan tan trong nuéc trang; enzyme chi phan rng t6t khi lién két ester ndm & vi

tri c6 thé tiép can [,

pH va nhiét d6 1a hai yéu t6 quan trong, nhwng khong nén hiéu theo ki€u “cang cao cang tét”. Enzyme
c6 vung hoat dong phu hop; néu diéu kién qua xa viung dé, ciu tric protein cé thé bién tinh hodc vi tri
hoat dong mat kha nang xdc tac. Trong méi trweorng gidy, sw hién dién cla chit oxy héa, chit diét khuén,
chit tao phirc, ion kim loai, chit hoat dong bé mit va lwc cit cling c6 thé l1am thay d6i hiéu qua thuc t&
[2]

Thoi gian Iwu va diém b6 sung ciing quyét dinh két qua. Néu enzyme dwoc dwa vao noi ti€p xdc kém,
thoi gian qua ngdn hodc co chit da bam chit thanh deposit 16n, phan ng thily phan c6 thé khong du
dé tao khac biét r6. Ngworc lai, khi enzyme gip pitch hodc sticky & giai doan con phén tan, kha nang

gidm xu hwéng két tu thwong hop 1y hon vé mit co ché B,
Nhirng gi¢i han can néu ré dé tranh ky vong sai

Alkaline lipase khong xtr ly hiéu qua moi loai cdn trong nha may gidy. Cin carbonate, silicate, oxalate,
hat ddn vo co, gi kim loai, biofilm vi sinh hodc polymer t6ng hop khong c6 lién két ester dé tiép can
khéng phai muc tiéu chinh cta lipase. Néu deposit 1a hon hgp nhiéu thanh phin, lipase c6 thé chi tac

dong 1én phin lipid va khong 1am bién mat toan bo khdi cin 1,

Ciing khong nén xem lipase l1a chit tdy trang chinh. Trong tiy trang bot, cAc enzyme nhu xylanase,
laccase, mannanase hodc hé phéi hop dwgc nghién cru réng hon cho muc tiéu gidm hoa chit tay va cai
thién do trang. Lipase c6 thé xuit hién trong mot s6 ché phdm hodc nghién ciru, nhung tic dung tiy

tridng quan sat dwoc c6 thé do enzyme phu tro hodc co ché khac ngoai thiiy phan lipid 191,
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Vé&i bot tai ché, hiéu qua kiém soat stickies bién dong manh theo nguén gidy thu héi. Mot 16 gidy cé
nhiéu nhan ap lwc, bao bi pht polymer hoic keo t6ng hop c6 thé phan (rng khac hin 16 gidy chira nhiéu

dau, sap hodc muc c6 pha ester. Vi vy, alkaline lipase nén dwoc mo ta 1a cong cu hé tre’ ¢6 diéu Kién,

khong phai cam két loai bo toan bo sticky deposits trong moi day chuyén [°],
Alkaline lipase trong chién luwgc gidm hoda chit va san xuat sach hon

Nganh gidy da st dung va nghién clru enzyme trong nhiéu c6ng doan vi enzyme cé tinh chon loc cao,
hoat dong trong mdi tredrng nwée va co thé gidm ap lwc 1én mét so xi Iy hda hoc. Cac danh gia vé loi
ich méi treong ctia enzyme bleaching cho thdy hwéng tiép cin sinh hoc ¢ thé gép phan gidm tac dong

moi trworng khi duwoc tich hop ding cach vao quy trinh bot gidy 11,

Véi alkaline lipase, y nghia bén virng khong nam & viéc thay thé toan bd héa chat vAn hanh, ma & kha
nang gidam mot nhém nguyén nhin giy can bam tir goc hda hoc cla ching. Néu pitch dwoc xt Iy sém
hon bang thiy phan ester, nha may c6 thé gidm phu thudc vao mot phan chat phan tan, dung méi hoic
vé sinh manh; tuy nhién mc gidm cu thé phu thudc diéu kién thuc té€ va chwong trinh héa chit tong

thé 31,

Trong cac hé théng tai ché khép kin hon, nwéc tring tich liiy nhiéu chit hoa tan va keo hoa. Nghién ctru
vé enzyme esterase trong kiém soat DCS cho thay cac enzyme thily phan ester c6 thé hd trg quan ly
chit keo héa trong nuwéc trang, mdt van dé ngdy cang quan trong khi nha may gidm xa nwéc va ting

tuin hoan 4.
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Vi tri chia Alkaline Lipase Paper And Pulp Processing tir Enzymes.bio

Alkaline Lipase Paper And Pulp Processing phut hop v&i nhu ciu tim mot ché phim lipase kiém cho
trng dung gidy va bot gidy, dic biét khi muc tiéu 1a pitch control hodc hd tro gidm cdn dinh c6 thanh
phan lipid/ester. Enzymes.bio cung cidp enzyme nhw mot nha cung cdp thwong mai qua kénh truc
tuyén, khéng phai don vi dwec trinh bay nhw nha san xuit enzyme goc, phong thi nghiém phat trién
ching vi sinh hodc don vi thwc hién nghién ciru t6i wu héa riéng cho tirng nha may .

0|'

Figure 7. 2| IOHA| = X| 22| 2totH &S HotA|7|X| 2, HY & L F=0| of
CIZ O|SEA|= AUHSIH, =4, M X ERHE0| ZF LTt

San phdm dwoc ban truc ti€p online theo don vi 1 kg; CoA va SDS dwoc cung cip kém theo khi dat
hang. Cach hiéu dung la: Enzymes.bio cung cip ché phdm enzyme va tai liéu di kém cho giao dich san
phim, con viéc tich hop vao quy trinh gidy cu thé can dwa trén diéu kién van hanh, ban chit cin bam va
muc tiéu cta tirng day chuyén .

Két luan: khi nao alkaline lipase la lwa chon hop ly?

Alkaline lipase la Iwa chon hop Iy khi van dé trong hé gidy lién quan dén pitch, dau, chat béo,
triglyceride, ester nhwa hoac sticky c6 thanh phan ester/wa béo. Co ché c6t 16i la thily phén lién
két ester, lam thay doi tinh ky nwéc, dd dinh va kha ndng phan tan ctia cac chat gay deposit; day la nén

tang khoa hoc truc tiép cho trng dung pitch control 31,

Véi bot tai ché, alkaline lipase c6 thé ho tro ki€ém soat stickies va deinking khi thanh phan gy van dé c6
pha lipid hoic ester, nhwng thuwdrng cin dwoc nhin nhin trong mét chwong trinh xt Iy rong hon. Véi tay

trdng bot, lipase khong phai enzyme chinh; cac hé xylanase, laccase, mannanase hoic phéi hop enzyme
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c6 co ché phit hop hon cho muc tiéu gidm lignin, cai thién do tring hoic giam héa chat tdy (51,

Tém lai, Alkaline Lipase Paper And Pulp Processing nén dwoc dinh vi nhw enzyme chuyén biét cho
cin wa béo trong nganh gidy: manh nhat & ki€m soat pitch, c¢é tiém ning hd tro stickies khi co chat phu

hop, va hiru ich nhit khi dwoc dung ding diém, ding moi tredrng va dung ky vong ky thuit.

Pat mua Alkaline Lipase Paper And Pulp Processing 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 tuyén va chiing toi sé xt 1y don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Alkaline Lipase Paper And Pulp Processing =

Tai liéu tham khao

Duwoc 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 dan trong bai lién két dén day.
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