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Laccase Enzyme CAS 80498-15-3 cho xtr ly hwéc thai: co’
ché, &rng dung va gidi han ky thuat

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

Laccase Enzyme For The Treatment Of Wastewater CAS 80498-15-3 la enzyme oxy hoa
khtr dwoc dung trong cac iwng dung xtr Iy nwée thai chira hop chit phenolic, thuéc nhudém,
ch4t mau va mot s6 vi 6 nhiém hiru co c6 c4u tric thom. Piém manh cla laccase 1a sir dung
oxy phan tr lam chit nhin electron, tao nwdc 1a sdn phdm khir cudi cung, nén phu hop voi
cac cong doan xtr ly sinh hoc bo tro hodc xt 1y hoan thién. Tuy nhién, laccase khong phai giai
phap don 1é cho moi loai nwéc thai; hiéu qua phu thudc manh vao thanh phan dong thai, pH,

oxy hoa tan, chat rc ché va cach tich hop vao hé thdng xtr Iy hién hitu [,

Laccase la gi trong bdi cdnh xtr ly nudc thai?

Laccase la enzyme thuéc nhém multicopper oxidase, tirc enzyme oxy héa khir chira nhiéu ion dong
trong trung tim hoat dong. Vé mit phan rng, laccase 14y electron tir co chit hiru co — thwong la
phenol, polyphenol, amine thom hodc mot s6 cu tric mau — réi chuyén electron d6 dén oxy phan ti
dé tao nuéc. Co ché nay lam laccase khac v&i nhiéu quy trinh oxy héa héa hoc can b6 sung chit oxy
h6a manh; enzyme cé thé hoat dong trong diéu kién twong ddi 6n hoa néu ma trian nwéc thai phu hop
[1]

Trong xt ly nuéc thai, laccase dwgc quan tAm vi nhiéu chit 6 nhiém khé xtr ly c6 chung dic di€ém: vong
thom bén, nhém phenolic, hé lién hop tao mau hodc ciu tric tong hop it bi vi sinh vat thong thuwdong
phan hdy. Cac tdng quan gan diy vé xtt ly nudc thai bang enzyme va vi sinh vat déu xem laccase 1a mot
trong nhirng biocatalyst quan trong cho phan hiy hoic bién déi chit 6 nhiém hitu co bén, dic biét khi
két hop voi vat liéu ¢6 dinh enzyme hodc quy trinh lai 2],

San pham Laccase Enzyme For The Treatment Of Wastewater CAS 80498-15-3 do Enzymes.bio cung
cip dwoc dinh vi cho &ng dung x& ly nwée thai va moéi treong. Enzymes.bio la nha cung cap, khong

phai nha san xuit hay phong thi nghiém; sdn phdm dwoc ban trwc ti€p online theo don vi 1 kg, va CoA

cung SDS duwoc cung cdp kem theo khi dit hang .
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Vi sao nwéc thai cong nghiép can mét cong cu nhu laccase?

Nhiéu dong thai cong nghiép khéng chi chira COD dé phan hily ma con c6 phan hitu co bén: thudc
nhuém dét nhuém, phenol tir ché bién nguyén liéu sinh hoc, phu phdm lignin tir gidy - bot gidy, chat
khang sinh, dwgc phadm ton dw va chit gay réi loan noi tiét. CAc chit nay c6 thé ton tai & ndong do thap

nhung van gay doc tinh sinh thai, mau, mui hoic rc ché hé vi sinh trong bé xtt Iy sinh hoc 3],

Cac quy trinh nhuw keo tu, hidp phu, mang, ozon héa, Fenton, quang xuc tac va xt ly sinh hoc déu c6 vai
tro riéng. Tuy nhién, khdng cdng nghé nao xt ly t6i wu moi nhém chit: keo tu va hip phu chuyén chit 6
nhiém sang pha buin hoic vat liéu hip phu; mang tao dong c6 dic; oxy héa nang cao c6 thé cin ning
lwong hodc héa chat; xtr ly sinh hoc truyén thong gap kho véi hop chat thom bén. Vi viy, xu hudng

hién dai 13 phdi hop nhiéu co ché thay vi ky vong mdt cong doan duy nhat giai quyét toan bo van dé 21,
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Laccase phu hop trong chién lwgc d6 vi enzyme nhim vao mot s6 nhém hiru co thom, dic biét cac
phén tir c6 kha nang cho electron. Khi dwoc tich hop dung vi tri, laccase cé thé gidam mau, bién dé6i
phenolic, 1am thay d&i doc tinh hoic ting kha ning xir Iy tiép theo cia mdt phan chit 6 nhiém hitu co.
Cach nhin thyc t€ nhét la xem laccase nhw mot cong doan sinh hoc chuyén biét, thwong dung cho xt ly

b6 tro, tién xt ly hodc polishing sau xt Iy sinh hoc [,
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Co ché hoat dong: laccase oxy héa chat 6 nhiém nhw thé nao?

Trung tAm hoat dong cua laccase gdbm cac vi tri dong phoi hop dé thwc hién hai viéc cung ldc: oxy hda
co chit hiru co va khir oxy. Co chit tiép xuc v&i ving dong loai 1, mat mot electron va chuyén thanh
goc phenoxy, quinone hodc dang trung gian oxy héa khac. Electron sau dé dwoc chuyén néi phan ti

dén cum dong khac, noi oxy phan ti bi khir thanh nuéc 1,

Cac trung gian sau oxy héa c6 thé di theo nhiéu hwéng. Véi phenol va polyphenol, ching cé thé ghép
doi, polymer hoa hodc chuyén thanh quinone; cic sdn phdm nay doi khi it tan hon, dé hip phu hon
hodc dé tach khédi pha nwéc hon. Véi thudc nhudm, phan trng oxy hda c6 thé pha v hé lién hop tao
mau hodc bién d6i nhém mang mau, dan dén gidm mau nhin thiy. V&i dwoc phdm hodc chit gy roi
loan ndi tiét, phan &ng cé thé lam thay d6i nhém chirc lién quan dén hoat tinh sinh hoc, du khéng dong

nghia v&i khoang héa hoan toan 41,

Di€m ciAn nhin manh 1a laccase khéng “ddt chdy” toan bd chit hiru co thanh CO, nhw mdt s6 md ta don
gidn héa. Trong nhiéu trwong hop, enzyme tao san pham chuyén hda, sdn phim ghép do6i hodc polymer
oxy héa. Vi vay, khi ap dung cho nwéc thai thwe, muc tiéu nén dwoc xac dinh ro: giam mau, giam

phenolic, gidm doc tinh, hd tro tich pha hay cai thién kha ning xt ly sinh hoc tiép theo [,

Mot s6 co chit co thé oxy hda cao hodc ciu tric it ti€p cin v&i enzyme c6 thé can chit trung gian oxy
héa khtr. Chit trung gian nhin electron tir laccase roi oxy hda co chit gian ti€p, mé réng pham vi co
chat ctia hé laccase. Tuy nhién, mediator ciing lam ting d6 phic tap van hanh vi cin xem xét chi phi,
ddc tinh, kha ndng ton dw va sdn pham phu; cac nghién cru c¢é dinh dong thoi laccase va mediator dang

cd ging giai quyét han ché nay 151,
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Figure 2.
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Nhém chat 6 nhiém ma laccase thuong dwore nghién ciru

Ho'p chat phenolic va polyphenolic

Phenol, dan xuit phenol, polyphenol va mot s6 amine thom 1a nhdm co chit “cd dién” cia laccase.
Trong nwéc thai, cic hop chit nay c6 thé xuit hién tir ché bién néng san, thwc phdm - d6 uong, gidy -
bot gidy, héa chat, nhwa, nhwa phenolic hodc cac quy trinh dung nguyén liéu lignocellulose. Laccase oxy
héa phenolic thanh géc phenoxy hodc quinone, tir d6 thic diy phan (rng ghép d6i va tao san pham cé

tinh chat khac ban dau [,

U'ng dung thuc t& thuwdng khong chi la “phan hiy” theo nghia khoang héa hoan toan, ma 1a bién déi dé
giam ddc tinh, gidm kha ning hoa tan, gidm mau hoic hd tro cong doan sau. V&i dong thai giau
phenolic, laccase c6 thé dwoc cAn nhic nhw cong doan bd tro trudc keo tu - tao bong, loc, hdp phu
hodc xtt Iy sinh hoc. Cach ti€ép cin nay phu hop hon véi ban chiat phan tng enzyme, vi sdn phim oxy

héa ctia phenolic c6 thé can co ché tach hoic xir Iy tiép theo 21,

Thudc nhudém va nwéc thai dét nhudém

Khr mau thudc nhudém la mot trong nhirng hwéng nghién cliru ndi bat cia laccase. Nhiéu thudc nhudém
c6 cu tric vong thom va hé lién hgp manh, giip tao mau bén nhwng déng thoi lam chidng khé phan
hiy trong hé bun hoat tinh théng thwong. Laccase c6 thé tac dong 1én mdt s6 nhém azo,

anthraquinone, triphenylmethane hodc ciu tric mau khac tuy vao thé oxy héa va kha nang ti€p can co

chat (6],

enzymes.bio - Enzymes.bio Research Team Page 4 of 14



Nghién ctru vé laccase 6n dinh pH va nhiét tir Bacillus drentensis 2E cho thiy huwéng phat trién
enzyme c6 kha nang xt ly thuéc nhudm céng nghiép trong diéu kién khic nghiét hon so v&i enzyme
nhay cam thong thwong. Diéu nay quan trong vi nwéc thai dét nhudém thuce té thuwong dao dong manh

vé pH, mudi, chat hoat dong bé mit va phu gia hoan tat vai 6],

Tuy vy, gidam mau khéng luén déng nghia vé&i loai bo hoan toan doc tinh. Mt phan ti thuéc nhudém
sau khi mat mau c6 thé tao amin thom hodc sdn phdm oxy hoa khéc, tly ciu tric va diéu kién xtr ly. Vi

viy, trong thiét ké hé thong, laccase nén dworc tich hop v&i cic cong doan theo ddi chit hiru co tong thé,

doc tinh hodc xt Iy sau, thay vi chi dwa vao quan sat mau sic B,

Figure 3. |~ M 2|8 2t7tOtM| & S &, MX|, =8 =22, st H=+ R 0/
77| LE=2 M| S oot 20l ALEELICE

Duoc pham, khang sinh va vi 6 nhiém hitu co

Cac chit 6 nhiém dwoc phdm nhw acetaminophen, ibuprofen, diclofenac, carbamazepine hodc khang
sinh fluoroquinolone thworng dwoc phat hién trong nwéc thai dé thi, bénh vién va cong nghiép dworc.
Mot s6 chat c6 nhém phenolic hodc ciu tric thom cé thé 1a co chit truc ti€p hodc gian tiép cua laccase.

Cac tong quan vé nim muc trang va chit 6 nhiém dwoc phdm nhin manh vai trd clia hé enzyme ngoai

bao, trong d6 laccase 1a thanh phan quan trong 1,

Doi v&i khang sinh, laccase dwgc nghién ciru vi ¢6 thé bién doi ciu tric phan tr, lam gidm hoat tinh
sinh hoc hodc hé tro phan hiy tiép theo. Téng quan vé laccase tir nAm dn Lentinus edodes ciing dé
cap tiém niang khir nhiém khéang sinh trong nwéc thai, cho thiy linh virc ndy dang mé rong tir thudc

nhudm va phenol sang nhém vi 6 nhiém mé&i néi 41,
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DU tiém ndng 1én, xr Iy dwgc phdm bang laccase cin thin trong hon xt Iy mau. Vé&i vi 6 nhiém, nong do
ban dAu thip nhwng hoat tinh sinh hoc cao; sdn phdm chuyén hoa c6 thé van hoat tinh hodc khé dw
doan. Do d6, laccase nén dwoc xem nhw mét phan cda chién lwgc xtr ly da bac, két hop véi hap phuy,
mang, xt ly sinh hoc nang cao hoic oxy héa bé sung khi can 21,

Chat gy rdi loan ndi tiét

Bisphenol A, nonylphenol, mot s6 hormone va hop chit twong tw hormone la nhém chat dwoc quan
tAm do kha nang tic dong & nong do thip. Laccase c6 thé oxy hda nhiéu hop chit phenolic lién quan
dén réiloan noi tiét, lam thay déi ciu tric nhém phenol vén quan trong cho hoat tinh sinh hoc. Tong
quan hé théng vé &rng dung nim trong loai b6 chat giy roi loan ndi tiét cho thay enzyme ngoai bao,

trong do co laccase, 1a mot hwéng sinh hoc dang chu y Bl

Tuy nhién, véi nhém nay, tiéu chi “loai bé” phai dwoc hi€éu rong hon néng do chit me. Can quan tim
dén san pham chuyén hda, kha ning estrogenic con lai va twong tac véi bun, mang hoic vat liéu hip
phu. Vi vdy, laccase c6 vai tro hgp ly nhat trong xt Iy hoan thién hodc két hgp v&i cac qua trinh khac

nham giam rdi ro tong thé ctia dong thai (8,
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So sanh laccase v&i mot s6 cong nghé xtr ly nwéc thai khac
Laccase khong thay thé toan bo hé xtr Iy nwdc thai. Gia tri ky thuat ciia enzyme nam & co ché oxy hoa

chon loc mdt s6 hop chit hiru co khé xtt Iy, trong khi cac cdng nghé khac xtr ly t6t hon chit ran, dinh

dudrng, kim loai, mudi hodc COD dé phan hdy. BAng dwéi day tom tit vi tri twong ddi clia laccase trong
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so do xir ly tong thé 2],

Cong
nghé/co ché

Laccase

enzyme

BUn hoat
tinh/xt ly

sinh hoc

Keo tu —tao

bong

Hap phu

Oxy hda nang
cao

Mang loc

Enzyme tw do va enzyme ¢6 dinh: khac biét trong van hanh

Muc tiéu phu hop

Phenolic, thudc
nhudém, mot sé vi 6
nhiém thom

COD/BOD d& phan
hay, dinh dudng tuy
cau hinh

Chat ran lo Iirng,
mau dang keo, mo6t
phan hitu co

Mau, vi & nhiém,
chat hitu co ky nwdc

Hop chat bén, doc,
khé phan hay

Tach hat, vi sinh, chat
hi*u co hodc mudi

tuy loai mang

Piém manh

Diéu kién 6n hoa,
dung oxy, tinh
chon loc sinh hoc

Kinh té& cho tai

hitu co 1on

Van hanh quen
thudc, tac dung

nhanh

Hiéu qud vdi
néng do thap

Oxy héa manh,
phd rong

Chéat lvgng nuwdc
dau ra 6n dinh

Gi¢i han chinh

Nhay v&i ma tran
nudc thai; khéng xtr ly
t&t mudi, kim loai,
N/P

Kém hiéu qua vai hop
chat thom bén hoac

ddc vai vi sinh

Tao bun; khéng phan
hly chat 6 nhiém

Can téi sinh hodc xtr ly
vat liéu d3 bao hoa

Chi phi, nang luong,
kiém sodt san phdm

phu

Fouling, dong c6 dac

Vi tri két ho'p v&i laccase

Tién x& ly hodc polishing
chat hitu co dic thu

Laccase ho tro bién déi chat
khé phan hiy trudc/sau sinh
hoc

DUng sau laccase dé tach san
pham polymer héa/oxy hoa

Hap phu sdn phadm chuyén
héa hodc phan con lai sau

enzyme

Két hop khi laccase khéng du
V@i co chat kho oxy hoda

Laccase c6 thé giam fouling
hitu co hodc x{r ly dong sau

mang trong mot s8 ciu hinh

Laccase & dang tw do ¢6 wu diém 1a dé phan tan trong nuéc va tiép xic nhanh véi co chit hoa tan.

Nhung trong nwdc thai thwce té, enzyme tw do c6 thé bi pha lodng, mat hoat tinh do pH, nhiét, chat rc

ché, dung méi, chat hoat ddong bé mat hodc ion kim loai; dong thoi khé thu hoi sau phan &rng. Nhirng

diém nay lam tang chi phi st dung néu hé théng can van hanh lién tuc 11,

Vi vay, nhiéu nghién ciru tip trung vao laccase c6 dinh trén vat liéu ran, hydrogel, hat polymer, vat liéu

tir tinh, mang hodc khung kim loai - hitu co. C6 dinh enzyme gitp gilt enzyme trong reactor, cai thién

kha nidng tai st dung, ting do 6n dinh twong doi va tao diéu kién cho ciu hinh c6t, mang hoac packed-

bed. Cac hé laccase c6 dinh lai vat liéu MOF la vi du dwoc nghién ctru manh vi MOF c6 dién tich bé mat

16n va kha ning diéu chinh vi méi trudng quanh enzyme [,
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Mot hwéng khac la déng c6 dinh laccase véi mediator hodc véi vat liéu cé hoat tinh xdc tac bé tro.
Nghién ctru vé dong cd dinh laccase va mediator trong Fe-doped ZIF-8 cho thiy chién lwoc nay cé thé
ting phan hiy chit 6 nhiém hitu co bang cach cai thién truyén electron va mé& rong pham vi co chit.
Tuy nhién, cic hé nhw viy can danh gia thém vé do bén, chi phi vat liéu va kha nang ap dung véi nwéce

thai thuc P,

Hydrogel sinh hoc cling dwgc nghién clru nhw nén mang enzyme hodc vat liéu hdp phu - xuc tac lai. Pu
diém ctia hydrogel 1 gitr nwéc tdt, c6 thé tao vi moi trudrng thuln loi cho enzyme va dong thoi bat gitr
chit 6 nhiém hiru co. Cac vat liéu hydrogel hoat tinh sinh hoc cho loai bé chit hitu co trong nwéc thai
dang duoc xem nhw mot hwéng phat trién bén virng, nhung tinh kha thi quy mé 16n van phu thudc vao
dd bén co hoc, tai st dung va chi phi 101,

Cac yéu td van hanh dnh hwéng dén hiéu qua laccase

Hiéu qua cua laccase truéc hét phu thudc vao ciu tric chit & nhiém. Nhitng phan tr c6 nhém phenolic,
amine thom hodc hé electron dé bi oxy héa thwong phan rng thuan loi hon. Nguwoc lai, cAc phan tir ¢6
thé oxy hda cao, it tan trong nwdc, bi che chan khong gian hodc thi€u nhém chirc phut hop c6 thé phan

rng cham néu khong dung mediator hodc quy trinh hé tror [,

» Enzyme For The Treatment Of Wastewater Cas 80498-15-3 — relative
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Illustrative profile modelled from the stated optimum range; not measured assay data.

Figure 5. pHO|| [0HE |~ X 2| & 2H7}OLK| E A (CAS 80498-15-3)2| AL EH o
2, pH 4.5~6.50| A x| X = F7+0| LIEFEL|CH

pH la yéu t6 quan trong vi anh hwéng dong thoi dén dién tich enzyme, trang thai ion hda cla co chatva

thé oxy hoa clia phan (rng. Nhiéu laccase nidm thwong hoat dong tot hon trong ving acid dén gin trung

tinh d6i véi co chit phenolic, trong khi mot s6 laccase vi khuin cé thé chiu diéu kién rong hon. Cac
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nghién ctru phat trién laccase 6n dinh pH va nhiét phan anh nhu ciu thwc té: nwéc thai cong nghiép

hiém khi git diéu kién ly twéng nhw trong thi nghiém kiém soat 61,

Oxy hoa tan cling cin dwoc xem xét vi oxy la chit nhin electron cudi cung cua laccase. Néu hé phan
trng thiéu oxy, tdc dd oxy hda c6 thé bi han ché du enzyme va co chit van cé mit. Trong reactor thuc
té, diéu nay lién quan dén khudy tron, ti€p xtc khi - 1dng, thoi gian lwu va tai chit 6 nhiém; nhung viéc

ting suc khi qua mtc ciing cin can nhic ning lwong va tao bot [,

Thanh phan nén cta nuéc thai cé thé tao sai khac 16m so véi miu nwérc mdé phédng. Mudi, chat hoat
dong bé mat, dung moéi, chat oxy hoa dw, chat khit, kim loai, bun min hodc hop chit canh tranh déu cé
thé lam gidm hoat tinh hodc chuyén hwéng phan rng. Pay la ly do cic tong quan vé xit Iy sinh hoc chit
6 nhiém bén thwong nhdn manh cin danh gia trén ma tran thwc, khong chi dwa vao dung dich don chit
[31

~n

Ung dung theo nganh: laccase phiu hop & dau?

Dét nhudm va hoan tat vai

Trong dét nhudm, laccase c6 thé dwoc dung dé hd tro khir mau mot s§ thudc nhudm hodc bién déi chit
mau con so6t lai sau xt ly chinh. Dong thai dét nhuém thwong phire tap vi chira thuéc nhudém, mudi,
chit trg nhudm, chit phan tan, chit hoat dong bé mat va phu gia hoan tit. Do dé, laccase nén dwoc
xem la cong doan nham muc tiéu vao mau va hop chit thom, két hop véi keo tu, hdp phuy, sinh hoc

hodc mang tuy yéu ciu dau ra 6],
Gidy, bot gidy va lignocellulose

Laccase c0 lién hé chit v&i qua trinh phan gidi lignin trong tw nhién, dic biét & nAm muc trang. Trong
nganh gidy - bot gidy va xtr ly dong thai lignocellulose, enzyme c6 thé oxy hoa cac ciu tric phenolic
trong lignin hodc cac hop chat mau lién quan. 'ng dung thurc t& thudng xoay quanh gidm mau, bién doi
lignin hoa tan hodc hd trg cong doan tiy sinh hoc, thay vi xtt ly toan bd tai 6 nhiém vo co ciia dong thai
[2]
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Illustrative profile modelled from the stated optimum range; not measured assay data.
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Thwe pham, d6 udng va dong thai giau polyphenol

Mot s6 dong thai tir ché bién trai ciy, rwou vang, bia, ca phé, tra, diu olive hoac nguyén liéu thuwc vat c6
thé chira polyphenol va hop chit tao mau tw nhién. Laccase cé thé oxy héa polyphenol, 1am thay doi
mau, kha ndng két tia hodc tinh chit cdm quan trong béi canh san phidm; trong nwéc thai, cing co ché

nay c6 thé hd trg gidm phenolic va ting kha niang tach pha. Tuy nhién, cAn phan biét gitra rng dung

cong nghé thuc pham va trng dung x Iy nwéc thai, vi muc tiéu chat lwong hoan toan khac nhau [,
Nuwé'c thai bénh vién, dwoc pham va dd thi sau xtr ly sinh hoc

Sau xtt ly sinh hoc db thi, nhiéu vi 6 nhiém van ton tai & ndng do thip. Laccase c6 thé 1a lwa chon cho
cong doan polishing nham xt Iy moét phan dwoc phadm, khang sinh hoic chit gay rdi loan ndi tiét c6 ciu
tric phi hop. Cac tdng quan vé dwoc phdm nhu acetaminophen va ibuprofen cho thdy nAm muc trang
va enzyme ngoai bao la hwéng nghién cliru dang chu y, nhwng cén tiép tuc danh gid san pham chuyén

héa va ddc tinh con lai "1,
Lo'i ich khi tich ho'p laccase ding cach

Loi ich ky thuat dau tién la khd nang oxy héa chon loc nhém hiru co thom trong diéu kién 6n hoa. Vé&i
dong thai c6 phenolic, thudc nhuém hoic vi 6 nhiém thom, laccase c6 thé xit ly phan ma bun hoat tinh
hodc keo tu thong thwong khong tdi wu. Viéc dung oxy lam chit nhén electron ciing gitp gidm phu

thudc vao mot s6 chat oxy héa manh trong cac kich ban phi hop Pl

enzymes.bio - Enzymes.bio Research Team Page 10 of 14



Loi ich th hai 1a kha nang két hop v&i vat liéu va reactor hién dai. Laccase ¢ dinh trong MOF,
hydrogel hodc vt liéu lai c6 thé tao hé xt Iy lién tuc, gidm that thoat enzyme va cai thién 6n dinh so v&i
enzyme tw do. Cac nghién ctru vé MOF-hybridized immobilized laccase cho thdy hwéng nay dang dwoc

phat trién dé nang cao hiéu qua phan huiy chit 6 nhiém céng nghiép 1.

Loi ich th ba la tinh linh hoat trong so d6 xt ly. Laccase c6 thé dat trwdc xt ly sinh hoc dé bién doi
chat &rc ché, sau sinh hoc dé xt Iy chat con s6t, hodc cung cong doan hidp phu/keo tu dé tich san phadm
oxy héa. S linh hoat nay phu hop v&i quan diém x Iy nwéc thai hién dai: phéi hop co ché sinh hoc,

héa ly va vat liéu dé dat muc tiéu cu thé 21,

1e For The Treatment Of Wastewater Cas 80498-15-3 — dose-response
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Gi&i han ky thuat can hiéu ré

Laccase khong xr ly truc ti€p tot cac vAn dé nhw mudi hoa tan, amoni, phosphate, kim loai nang, chat
ran lo Irng hodc d6 dan dién cao. Nhitng nhém nay cin co ché khac nhw két tha, trao d6i ion, hdp phu
chuyén biét, mang, xt ly sinh hoc dinh dwéng hodc c6ng nghé hoéa ly. Néu dong thai c6 nhiéu muc tiéu

cung lic, laccase chi nén ddm nhan phan hitu co oxy héa dwoc, khong phai toan bo bai toan B1,

Mot gi¢i han khac la khodng cach gitra két qua phong thi nghiém va van hanh thuc té€. Nhiéu nghién ctru
dung dung dich chit 6 nhiém don 1é, nwéc thai mdé phéng hoic diéu kién t8i wu hda ki. Khi chuyén sang
nuwéc thai thue, enzyme gip canh tranh co chat, chit trc ché, bién ddong pH, nhiét do, ti 6 nhiém va yéu
cau van hanh lién tuc. Cac tdng quan gan diy van nhin manh nhu ciu dir liéu quy mé 1én hon, van

hanh dai han va danh gia kinh t& - ky thuat [2],
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Ngoai ra, “bién mit chat me” khong ludén dong nghia v&i an toan sinh thai. Véi thudéc nhudm, dwoc
phdm va chit noi tiét, sdn pham chuyén hda c6 thé van can xtt Iy tiép. Do dd, rng dung laccase c6 trach
nhiém cin gin v&i muc tiéu xt Iy cu thé va danh gia diu ra phi hop véi yéu ciu quan Iy moi truong

ctia tirng co s& 1B,
Vai tro cia Laccase Enzyme CAS 80498-15-3 tir Enzymes.bio

Laccase Enzyme For The Treatment Of Wastewater CAS 80498-15-3 la lwa chon enzyme danh cho
cac td chirc cAn mét tic nhan sinh hoc phuc vu nghién ctru &rng dung, danh gia quy trinh hodc tich hop
vao cong doan x ly nwéc thai hiru co phu hop. Sdn phdm dwoc cung cip truc ti€p online theo don vi 1
kg; CoA va SDS duoc cung cdp kém theo khi dit hang dé hod tro hd so chit lwong va an toan trong luu
kho, str dung .

biéu quan trong la hiéu ding vai tro thwong mai: Enzymes.bio la nha cung cip, khong phai nha san
xudt enzyme hay phong thi nghiém kiém dinh. Vi vy, néi dung ky thuét vé laccase nén dwoc dung nhw
tai liéu gido duc wng dung, giip ngwoi dung hiéu co ché, pham vi phu hop va gi¢i han cia enzyme
trong xtr Iy nwéc thai, chr khong phai cam két rang mot ché phdm enzyme c6 thé thay thé toan bo hé

théng xt Iy hién hiru .

inzyme For The Treatment Of Wastewater Cas 80498-15-3 — residual ac
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V&i khach hang cong nghiép, laccase phu hop nhit khi bai toan lién quan dén phenolic, thuéc nhuém,
hop chit thom, mau hitu co hodc mdt s6 vi 6 nhiém cé ciu tric dé oxy héa. Trong cac trudng hop
dong thai chtl yéu chira kim loai, mudi, chat ran, dinh duwdrng hodc tai COD dé phan hiy théng thuwong,

laccase khong phai cong cu chinh va can dwoc dit ding vi tri trong chudi xir ly [,
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Két ludn

Laccase Enzyme CAS 80498-15-3 la enzyme oxy héa khir cé gia tri trong x& Iy nwéc thai chiva hop chit
phenolic, thudc nhudm va mot s6 vi 6 nhiém hiru co thom. Co ché multicopper oxidase cho phép
enzyme dung oxy phin t&r d€ oxy héa co chit, tao nwéc & nhanh khir oxy, nhr dé6 pht hop véi cac cong

doan xtt Iy sinh hoc 6n hoa va cé tinh chon loc [,

Bang chirng khoa hoc ing hd manh tiém nang ctia laccase trong khir mau, bién ddi phenolic, xt ly mot
s6 dwoc phdm va chat giy réi loan noi tiét; dong thoi cdc hwdng co dinh enzyme trén MOF, hydrogel
hoic vat liéu lai dang gitip cai thién do 6n dinh va kha nang van hanh lién tuc 1. D vay, laccase nén
dwoc xem la céng cu chuyén biét trong hé x ly tdng thé, khdng phai gidi phap van nang cho moi thong
sO nuwdc thai.

Trong boi canh rng dung B2B, sdn phdm Laccase Enzyme For The Treatment Of Wastewater CAS
80498-15-3 do Enzymes.bio cung cip la lwa chon phu hop cho cac nhu cau xr Iy moi trweong cé muc
tiéu ro rang, dic biét khi cin mot enzyme oxy héa cho hop chit hiru co thom. Cach ti€p cin ky thuit tot
nhat la tich hop laccase dwa trén co ché phan &ng, dic di€ém dong thai va muc tiéu xtr ly cu thé, dong

thoi két hop véi cac cong nghé héa Iy hoic sinh hoc khéc khi can 2,

Dat mua Laccase Enzyme For The Treatment Of Wastewater Cas 80498-15-3 truc
tuyén

Ban theo don vi 1 kg, c6 san trong kho va san sang giao hang. Pit mua trwc tiép trén ctra hang
clia ching td6i — thanh todn trwc tuyén va chiing toi sé x Iy don hang. Mdi don hang déu kém
Chirng nhan Phan tich va Bang Dir liéu An toan.

Mua Laccase Enzyme For The Treatment Of Wastewater Cas 80498-15-3 -

Tai liéu tham khao

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

trich dan trong bai lién két dén day.
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