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TOM TAT

Hén hop ba ching ndm FBV25, FBV28 va FNBLal dugc phin lap tir g& myc rimg quéc
gia Ba Vi va rom myc Ninh Binh da duoc c¢é dinh thanh cdng trén vit liéu polypropylenc (PP).
Kha ning loai cic mau téng hop gdm axit do 299 (NYI), axit dd 266 (NY7), axit xanh 62
(NY3), axit xanh 281 (NY5), axit xanh 113 (IN13), Remazol Brilliant Blue R (RBBR) va mau
xanh duong hoat tinh tir nuée thai nha may phuém Nam Dinh 43 dugc nghién ciru & quy mé
khac nhau trong diéu kién phong thi nghiém. & mé hinh 100 ml, hén hr;p ba chiing pdm duge cb
dinh trén vit liéu PP c6 kha néng loai dugc 86 % mau 16ng hop ¢c6 nong d$ 100 mg/L sau 144
g6 va 80 % mau xach hoat tinh cé nong d6 240 mg/L sau 166 gid nudi céy Péi voi quy mé 10
lit, sau 54 gir hén hop ba ching nim ¢4 djnh trén vat lidu PP chi loai dugc 55 % trong khi chi
mbt minh ching ndm FBV2S ¢6 dinh trén vt liéu PP da loai dugc 70 % mau xanh hoat tinh 66
ndng do 142 mg/L. Ching nim FBVZS cd dinh trén vat liéu PP ciing loai bé dugc 94 % mau
xanh hoat tigh tr ouéc thai co ndng dé 517 mg/L sau 96 gio & quy md 50 lit. Dy la co s& khoa
hoc & xiy dyng quy trinh céng ‘nghé & quy md hién trudmg dé xir li thudc nhudm trong nuée
thai cuia nha may nhudm thudc Téng cong ty dét Nam Binh.

Tir khda: Jaccase, loai mau, mau tdng hep, mau xanh boat tinh, vét liéu polypropylene.
1. MO PAU

Mau tdng hop hién nay dang dugc sir dung rét nhiéu trong cic nganh cong nghiép va giy 6
nhiém méi trudng nghiém trong. Nhiing hop chét nay dugc chia thinh cic nhém mau azo,
anthraquynone, heterocyclic, triphenylmethane hofic phthalocyanine. Ude tinh c6 khoang
100.000 loai thudc nhuom chit nhuém khac nhau dugc sir duug trong cong nghiép dét nhudm.
C6 khoang 7x10* tAn thubc nhuém duge san Xuét ra trén toan thé gidi va 10 - 15% lugng lhuéc
nhudm bj thét thoat ra méi trémg trong qua trinh san xudt [1]. Sw Ioal mau thube nhudm bing
cac phuong phap vat li hodic héa hoc thuéng doi hoi ki thuat cao, tdn thdi gian va it higu qua.
Trong nhimg nim gin diy, Ioal mau va phan hiy mau bing phwong phap sinh hoc da duorc coi
14 mdt phuong phép thay thé va than thién véi mdi trudmg [2, 3, 4]. Véi su phat trién cita khoa



hoc k¥ thudt néi chung va céng nghé sinh boc néi riéng viée sir dung céc vi sinh vit va laccase
sinh ra tir vi sinh vat dé giam thiéu luong clo tiéu thy va bba chit thy da dugc nhidu nhém tic gia
nghién ciru va chimg minh 1a gidi phdp cong nghé c6 tinh kha thi va mang lgi hiéu qua kinh té
cao. Tuy nhién, c6 ohidu logi thubc nhuom khong thé bj oxi héa hodc b oxi héa mét phin bsi
laccase, do chiing ¢6 cAu tric cdng kénh khé thdm nhip vao vi tri hoat dgng cia enzim hoic ¢o
thé oxi héa khir 16n. Trong nhimg nim gin ddy, loai mau bing laccase véi sit tham gia ciia mjt
sé chét gin két gdm syringaldehyde, acetosyringone, 1-Hydroxybenzotriazole (HBT) va axit
Violuric (ViO) d dugc sir dung va ¢6 hiéu qua cao trong cdng nghiép nhugm, dét may [S, 6].

Qui trinh loai mau & quy mé cong nghiép ddi héi phai duge thyc hién trong cc hé théng
lién tyc. Qué trinh loai mau sir dung céc té bao vi sinh vat dugc ¢ dinh dudng nhv c6 nhidu
tiém nang bon 5o vdi cdc vi sinh vit khdng duge cb dinh. Béi vi khi cb djnh vi sinh vt lén gia
thé thich hop c6 d§ bén cao c6 thé 1am cho cac (& bio vi sinh vét phat trién 16t va enzim duge
sinh tdng hop lién tuc [7, 8]. Bén canh d6, viéc sir dung cic enzim va vi sinh vit duge cé dinh c6
thé t4i sir dung nhiéu chu ki va loai bd dugc céc hgp chét mau va phenol trong khoang nhigt d
va pH ryng. Theo nghién ciru ciia Kunamneni va cdng sy [9], laccase c6 djnh‘uén Scpal?eads
EC-EP3 da thé hién duoc hoat tinh d4ng chi y (203 U/g) cing véi sir cai thién vé dd bén déi véi
nhiét 49, pH va thoi gian tai sir dung. Thém vao dé, laccase ¢b dinh con hoat dng tét va én
djnh, giir dugc 84 % hoat tinh ban diu sau 17 chu ki oxy hoa cia ABTS va 41 % hoat tinh trong
qua trinh loai mau methyl xanh trong reactor giudng cb djnh (fixed-bed) sau nam chu ki. Co
nhidu nghién ctru da sit dung c4c vit liéu khic nhau dé ¢4 dinh vi sinh vat trong loai mau thude
nhudm nhw xOp polyurethane [10, t1], khéi nylon [12, 13], vt ligu xép polystyrene [14], xép
thép khéng ri [15], sgi polypropylene bién tinh [16), vat ligu nano nhur éng carbon nano [17], sgi
nano cia hén hop chitosan/poly(vinyl alcol) [18). Ngoai ra, 49 bén cia vat lidu cing 1a tiéu chi
quyét dinh tinh thyc tién ciia gia thé dé cb dinh vi sinh vat va trong nhidu trxdng hop, vt lidu tt
c6 nhidu chd b4m dinh ciing s& gitp cho sqi ndm phat trién manh. Theo cic thong tin tim hidu
dugc, cho dén ngay nay chua co nhiéu nghién ciru vé viée sir dung vét ligu polypropylene dé cb
dinh vi sinh vit trong qué trinh loai mau thude nhudm.

Trong nghién ciru ndy, chung toi ¢4 tién hanh danh gid kha ning loai mét s& mau tdng hop
va mau xanh duong hoat tinh 6ir puéc thai nha miy nhudm Nam Dinh bdi hdn hop ba ching
nim FBV25, FBV28, FNBLal hojc chi m§t minh ching nim FBV2S c4 dinh trén vit lidu PP
khi so sénh véi Bio-Cube vi Bio-POP & quy mé khac nhau trong didu kién phong thi nghiém.

2. PHUONG PHAP NGHIEN CU'U
2.1. Vit ligu

Ba ching ndm FBV2S, FBV28 va FNBLal duoc phan lip tir 86 muc rimg quéc gia Ba Vi
va rom myc Ninh Binh thuc b swru tip gidng phong Céng nghé sinh hoc Téi tao mdi trwomg,
Vién Céng nghé sinh hoc, Vién Han Lim Khoa hoc vi Cong nghé Viét Nam.

Moi trudng dé ba ching nim sir dyng trong nghién ciru ndy cé cic dic didm nhu sau:
FBV25 sinb laccase ¢6 hoat tinh cao nhit 30.813 U/L trén méi trudmg djch chiét khoai tdy chira
4 ¢/L cao thit va 0,5 mM axit ferulic. FBV28 sinh laccase dat hoat tinh 87.461 U/kgdrs trén moi
{rudng 1én men ran (20 % rom, 50 % c4m gao va 30 % 13i ngd) c6 bd sung 200 g/L dich chiét
khoai tay, 10 g/L glucose, 10 g/L pepton va 0,5 mM vanillin d& chinh d§ Am méi truémg vé
70 %. FNBLal sinh laccase véi hoat tinh 30.016 U/L trén méi trudng cé chira 200 g/L dich chiét
khoai tay, 12 g/L glucose, 3 g/L NaNO,, 1g/L casein, 5 g/L cim va 1,5 mM CuSO,. )
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Loai mau thudc nhuém béing cac ching ndm FBV25, FBV28 va FNBLA1 ¢8 dinh trén...

Cic mau tdng hop (la cic mau tinh khiét) ciia hang Sigma bao gbm hai nhém méu azo va
anthraquynone c6 cdu triic va tinh chét khac nhau di dvgc sir dung trong nghién ciu. Nhém mau
azo pbm NY1, NY7 va IN13 véi buéc séng hp thy cuc dai trong img 520, 499 vA 580 nm.
Nhém mau anthraquynone bao gém NY3, NYS va RBBR vdi buéc song hép thy cyc dai tuong
img 595, 600 va 595 nm.

Nué6c thii nha may nhuém Nam Dijnh c6 mau xanh dwong, 14 hén hop miu ciia thubc
nhufm hoat tinh g&m Megafix Blue EBB 0 va Deimalen Red CL5B dugc trdn theo ti 1€ 10:1
(goi tht 13 mau xanh hoat tinh),

Céc loai vét liu polypropylene (PP), Bio — Cube (BC) va Bio — POP (BP) duqc sir dung dé
8 dinh vi sinh vAt véi ham luong twong img 3, 6 va 7 /L. PP la vét liéu do Vién Héa hoc bop
téc voi Vién Cong nghé sinh hoc, Vién Hao 1am Khoa hoc va Cong nghé Viét Nam tao ra. Vit
ligu c6 dang soi, cAu tao tir propylene, mau tring, dudmg kinh 0,05 mm, vat lidu chiu dugc nhiét
d5 cao hon 150 °C, bén va chéng dugc mai mon bi hoa chit.

BC la loai vét liéu ciia Han Qubc, ¢6 dang khéi lap phuong x8p 0,5 cm x 0,5 cm x 0,5 cm,
Kkhdi luong khoang 0,03 g/khéi, ciu tao bing bot polyurethane cb cic 13 rdng kich thuéc khac
nhau, hoat dong nhur chit mang dé chira sinh khdi cua vi sinh vat. Ti I§ bdm d& cia vi sinh vt
1én BC phy thudc vao téc d6 dong chay qua vit ligu. Khoang 70 % 15 rdng cila BC dugc l4p diy
dé loai bo dugc hiru co én dinh. Vit ligu BC chju dugc nhiét d6 cao tir 70 - 90 °C, xit va axit.

Vit liéu tha ba duge sir dung trong nghién ciru ndy la BP ciing Ja vét liéu cua Han Quéc, cd
dang khéi lap phuong x8p 1,5 cm x 1,5 e x 1,5 cm, khdi lugng khoang 0,14 g/khdi, cAu tao
bang Polyvinyl alcobol, d6 x8p 2,5-3 18/mm, dudmg kinh 1§ 250 - 300 pm. V4t liéu BP chéng
dugc mai mon.

2.2. Phuong phép
2.2.1. Xdc dinh hoat tinh laccase

Hoat tinh laccase dugc x4c diph dya trén sy oxi héa ABTS (2,2-azino-bis (3-
ethylbenzthiazoline-6-sulfonic acid) cia laccase tao thanh hop chét hip thy & budc séng 420 nm
(Auz0 = 36.000 M .cm™) & didu kién thi nghiém [19]. Mt don vi hoat d3 laccase 13 luong enzim
cAn thiét @ tao thanh | pM sin phim tir ABTS trong thdi gian 1 phit, & diéu kign thf nghiém.
H3n hop phan tmg (1 ml) gdm 600 pl dém natri acetat 20 mM (pH 3), 200 p! ABTS 2,5 mM va
200 pl dich laccase tho.

2.2.2. Xdc dinh hiéu sudt loai mau

Hiéu suit loai mau dugc duge xc dinh theo cdng thirc:
Phan trim loai mau = (49 hip thy ban d4u - d6 hap thu cuéi)/dé bAp thy ban diu x 100 %.

2.2.3. Danh gid hiéu sudt logi méu 16ng hgp va méu xanh hoat tinh tir mesc théi Nam Dinh boi hén
hgp nam FBV2S, FBV28, FNBLa 1 ¢4 dinh trén vt li¢u PP, BC va BP & mé hinh 100 ml

Kha niing loai mdt s8 mau téng hop vA méau xanh hoat tinh tir nuéc thai nhudm Nam Djnk
béi hén hop céc ching ndm cé dinh trén vit ligu PP, BC va BP gém FBV2S, FBV28, FNBLal
theo 1i 18 3 : 5 : 2 a4 dugc khao sat. Gibng hdn hop ndm 10 % (v/v) duge bd sung vao mdi
trutmg c6 chira dich chiét khoai tay 200 g/L; 2,5 g/L NH:H,PO,; 2,5 g/L NH.NO;; hén hiop bt
diu tuong | g/L va cim gao | g/L. Mau tdng hop véi tdng ndng dd cudi la 100 mg/L bao gdm
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Nguy8n Thi Lan Anh v& NNK

RBBR, NY3, NY5, IN13 (ndng 46 mdi loai 20 mg/L) va NY1, NY7 (llc‘mg d$ moi loai 10 mg/L)
holic mau xanh duong hoat tinh ti nudc thai nhuém Nam Binh c6 nong 46 ban dhu 240 mg/L
dugc bé sung vio méi trudog nudi chy. Do két qué thu dugc tir mt sb nghién ciru truéc d.(’ cho
thAy axit violuric (ViO) 12 chat gin kéy: ¢6 hi€u qua tt nhat khi tham gia vio qué trich logi méu
nén ViO vai ndng d§ 0,1 mM da dugc sir dung trong nghién citu nay. Céc ching ndm co dinh
trén vat liéu dugc nudi lic & 110 vdng/phit va nhiét 4 phdng 28 - 30 °C.

2.2.4. Danh gid higu sudt loi mau xanh hoat tinh i mudc thai Nam Dinh boi hén hop ndm
FBV25, FBV28, FNBLa I hodic chi mpt minh ching nam FBV25 c6 djnh trén vt liéu PP &
quy mé 10 it

Thi nghiém dugc thyc hién trong cic x8 nhya cé thé tich 22 lit, khéng bi tac dong béi cic
chét trong nuée thai. Suc khi bing médy bom cong suht 35 W vdi luu lugng khi 20 Jit/phat. Hai
dhu syc khi dugc dit & hai bén thanh dé dam bao khong khi ludn duoc déi hru trong binh. Vit
liéu PP (1g/L) dymg trong r nhyra v duoc treo & vj tri phit hop nhim tao d6 thoang t6t nhat. Vit
ligu PP dugc dan deu trong ré nhim ting hiéu sudt bam dinh véi vi sinh vat. Khoang cach giia
o dung vit liéu va mit thodng bﬁng V4 chidu cao tir mat thoang aén day binh. Luong iéng 10%
(v/v) gém hén hop ndm FBV2S5, FBV28 va FNBLal hoic chi mét minh ching nm FBV25
dugc bd sung vio méi trudmg chira nuée thai mau xanh hoat tinh c6 néng d6 ban diu 142 mg/L;
2,5 g/L NHH,POy; 2,5 g/L NH,NOyva CuSO, 0,15 mM.

2.2.5. Dz?nh gia higu sudt logi mau xanh hoat tinh tir nudgc thai Nam Dinh boi ching ndm FBV2S
c6 djnh trén vit ligu PP & quy mé 50 lit

Thi nghiém duoc thyc hién trong thing c6 thé tich 120 lit. Thing dugc suc khi bing may
bom cdng suat 60 W véi luu lugng khi 82 lit/phit. Hai 16 dyng vit ligu PP (1 g/L) dugc dit cich
nhau 10 cm. Ban dau suc khi duge dit & hai bén thanh dé dam bao khéng khi tuén dugc d8i lnu.
Lugng giéng nim FBV25 10 % (v/v) dugc bb sung vao méi truéng chira mau xanh hoat tinh tir
mrée thi ¢6 ndng d3 ban ddu 517 mg/L; 2,5 g/L NH{H,PO,; 2,5 g/L NH.NO,va CuSO, 0,25 mM.

3. KET QUA THAO LUAN

3.1. Higu suit logi miu tdng hop bing hdn hop ndm FBV2S, FBV28 va ching FNBLal cb
dinh trén vat ligu PP, BC v BP véi chit gin két ViO va khéng c6 ViO

’ Ba Igai vit liéu PP, BP’vﬁ BC rét khac nhau v& ban chit dugc sir dung dé so sénh kha nang
¢ dinh hon hop ba ching nam FBV2S, FBV28, FNBLal nhim danh gia mic d¢ hép thy va kha
nang loai mau cia ching & quy mé 100 m!. Cu triic cia cac loai vét ligu (Hinh 1A) va kha ning
bédm dinh cia vi sinh vat trén céc loai vit liéu nay da duge quan sat dudi kinh hidn vi dién tir
quét SEM JEOL 5410 LV dugec trinh bdy & Hinh 1B.

Tir Hioh 1B ta thdy céc ching ném dugc ¢ dinh tét trén ca 3 loai vat liéu, Tuy abién, cac
ching ndm bam dinh trén vit liéu PP va BC tét hon so véi BP. )
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Loat mau thuéc nhudm bdng céc ching ndm FBV25, FBV28 va FNBLA1 cé dinh rén...

Hinh 1. Anh kinh hién vi dién tir quel (A) Chu tric cua céc vét ligu: PP (Al), BP (A2), BC (A3).
(B): S¢i ndm di dugc cé dinh trén vét lidu: PP (B1), BP (B2), BC (B3).

Tir Hinh 2 ta thdy trong didu kién chi c6 méi trudng, thudc nhudm va vat liéu thi mau bi
hép thy tir 50 - 90 % vao vit ligu BP va BC. Tuy nhién, mau hap thy khong dng ké vao vat ligu
PP. Higu suét qu4 trinh loai méu clia vi sinh vit ¢b dinh trén chc Vit ligu duge danh gia bang
hiéu so kha uhng loai mau thyc té cia chiing véi lugng méu da bj hip thy vao cic vat lidu. Hén
hop oAm duge cb dmh trén vét ligu PP hodic khéng cb dmh déu c6 kha ning loai dugc khoéng 80
% qumg mau thubc nhugm c6 trong méi truong nu01 cly (Hinh 2). Tuy ohién, viéc sir dung vat
liéu b dinh s& mang lai hiéu qua cao trong thuc 1€ vi vi sinh vit sinh en21m khéng bi rua tréi
trong qué trinh xu li. Péi véi BP va BC, mau hap thy vao hai va! li¢u nay rét cao do d6 rit khé
dénh gia dugc higu qua loai mau lhuc su ctia vi sinh vat duge ¢b dinh. Hon thé nira, gia thinh
cia vt lidu BC, BP qué cao so véi diéu kign ciia c4c nha may nhudm hién nay. Do d6, viéc sir
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dung hai logi vit ligu BP va BC dé 1am gia thé c6 dinh vi sinh vit s& g3p tro ngai trong vige xéc
dinh kha ning loai mau cua vi sinh vét trong dung dich va ch{ phi ‘cho quy u‘-nluh xir I tal nhi
may. Hoat tinh laccase dugc sinh téng hop boi hén hop cac ching nam p}:ét hién sau 24 giy vﬁ
gidm din theo théi gian, bién tugng nay chimg té laccase a3 déng vai ro quan trong "o_ng qua
trinh logi mau thudc nhuém. Tir cc Kkét qua thu dugc trinh bdy & trén nén vat liéu PP da dugc
Iyra chon cho céc thi nghiém tiép theo.
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Hinh 2. Kha ning loai mau ciia hdn hgp nim cb
dinh lén vit Jigw: PP (A), BP (B) va BC (C) khi
khéng c6 mat chit ghn két. Ki higu: () - Hiéu

Hinh 3 Kha ning loai miu ciia hdn hop ndm cb
dinh lén vt liéu: PP (A), BP (B) va BC (C) khi c6
mit chét gin két ViO, Ki higu: (#) - Higu qué loai

qua loai mau béi bén bgp ndm, (A) - Hoat tinh
laccase, (®) - Vat liéu+hén hop nm, (u) - Vat
ligu.

mau béi hdn hop ném khi bd sung ViO, (A) -
Hoat tinh laccase, (e) - VAt liéu+hdn hop
nénr+Vio, (m) - Vit lidu.

. Theo Hu va cong sy [20], cic chit ghn két, chu tric mau va cic didu kién loai mau anh
hu_o‘ng PthU del:l kha .nAng‘loai mé‘u béi vi sioh vat va hg théng laccase/cht gin két. Do d6, dé
thim db 4nh huéng cia chat gin két dén higu qua loai mau ctia hén hop vi sinh vat cé dioh trén
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Loal méu thubc nhuém béng céc ching ném FBV25, FBV28 va FNBLA1 ¢c6 dinh trén...

cac loai vit ligu, 0,1 mM ViO da duoc bd sung vao mcl tnromg nubi cay Déi véi cac miu da
dugce chon trong nghlcn cliu nay, hiéu qua loai mau tdng hop cia hén hop ching nim khéng
ting khi co mit chit gén két ViO (Hinh 3). Theo Park va cong su [21], 90 % mau tir nuée thai
nhuom c6 ndng 4% ban diu 100 mg/L da bj loai bo sau 13 ngay béi ching nim Funaha trogii
dugc ¢b dinh trén vat ligu Na—a]gmalc Chiing nim Phanerochaete chrysosporium b dinh trén
Kissiris vd co di loai duorc 100 % mau tim tinh thé cé ndng 46 45 mg/L sau 8 ngay & diéu kign
nudi lic (22]. Nhur vay, hdn hop ndm FBV25 FBV28 va FNBLal cb djnh trén PP c6 kha ning
loai mau trung binh 50 véi cac ching ndm da dugc cong bé.

Két qua thu dugc ciing cho chiing ta thiy kha nang loai mau cia hdn hop cic ching ndm
FBV2S, FBV28 va FNBLal t8t ngay ca khi khong c6 mat ciia chat gin két ViO. Dic tinh nay s&
g6p phan lam giam chi phi cia quy trinh cdng nghé xu li.

3.2. Higu suét loai mau xanh hoat tinh tir nwéc thai nha may nbupm Nam Dinh bing hén
hop chiing ném FBV25, FBV28 va FNBLal

Hdn hop cdc ching ndm da dugc khao sit kha nang loai mau tdng hop, vay ching c6 kha
ning loai mau déi véi ngudn nuée thai thye té tai nha miy nhudm hay khong? Dé giai dap cau
tr4 161 nay, hén hop ba ching nim FBV25, FBV28 va FNBLal (ti 18 5 : 3 : 2) cb dinh lén vt
ligu PP c6 kha nang sinh téng hop laccase (500 U/L) dﬂ duoc lya chon nhim nghién ciru higu
qua loai mau mau xanh hoat tmh trong nudc thai cb nong d§ 240 mg/L. Bt dau tuang va cam
gao thudng gidu nito 12 ngudn dinh duong thich hgp dé céc ching vi sinh vat sinh tdng hop
laccase. Do do, anh huang clia céc chat dinh dudng bd sung nhu bol d3u trong va cdm gao cilng
ohur vai tro cia chét gén két dén kha nang loai mau ciia hdn hop nim da dugc khio sét va daoh
gid sau 168 gio (Hinh 4).
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Hinh 4. Kha nAng loai mau xanh hoat lmh nudc
thii nhuém bai hén hgp 3 chiing ndm ¢b dinh trén
vitligu PP & quy ! mb 100 ml. Ky hiéu: (o) - Hén
hop ndm, (w) - H3n hop ndm + PP, (a) - Hén hop
ném + PP + ViO, (x) - H3n hop odm + PP + c4m

+ bt ddu twong + V10.

Hinh 5. Hoat tinh laccase trong céc thi
nghiém xir li loai mau nuéc thii nhuém hoat
tinh 44m dic bing hdn hop ba ching nim cé

dinh & quy md 100 ml.

Tir Hih 4 ta thdy kb ning logi mau cia vi sinh vat khi dugc cb dinh hay khong ¢b dinh
trén vat liéu PP, khi c6 mat hay khong c6 mit cia chét gin két ViO, déu c6 higu suét loai mau
gin nhu tuong duong nhau, khoang 45 - 50 % sau 24 - 72 gio. Khi bé sung bdn hop cdm va bot
diu tuong vao binh xir Ii, higu suit loai mau khdng tang so véi mAu déi chimg va duy tri & 40 %
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cho déa 168 gity. Nguoc lai, hidu sudt loai mau & cic thi oghiém con lai tiép tuc ting dén 70 -
85 % sau 72 gid.

S8 Jiéu thuc nghiém thu dugc trong nghién ciru nay mot 1An nira khing dinh chit gin két
ViO khéng c6 vai trd l:rong qua trinh loai mau xanh duong hoat tinh trong nuéc thai & nha may
nhu¢m Nam Bluh Didu nay cd y nghia rAt 16m khi img d\mg c4c ching pAm FNBLai, FBV2S,
FBV25 da dugc ¢b dmh trén vét Ligu PP trong thuc té nhim xir Ii mau xanh hoat tinh tir nuéc
thai nhum ma khéng cin t&i chi phi cho chit gin Két.

Loai mau va phan hay thudc nhudm thudng duge thuc hién bai nim dam lring do sy oxy
héa cia cic hé enzim l|gmucly11c nhu lignin peroxidase, mangan peroxldase va laccase [23].
Bén canb d6 ciing c6 nhiéu nghién ciru 43 chimg minh khé néing loai mau thubc nhudm khi sir
dung laccase thd va laccase tinh sach [24]. Do dé, song song véi viéc xéc djnh hi€u qua loai
mau, hoat tinh laccase trong céc mau ciing d3 dugc xé4c dinh (hmh 5). Laccase sinh tdng hop bai
hén hop cac chung nim FBV2S, FBV28 va FNBLal g,lam din theo thoi gian xir li va ty 1§
nghich véi higu suat loai mau thuoc nhudém sau 168 gu\/ Két qua thu duge chu'ng o laccase da
tham gja vao phan tmg pha v cAu triic hay lam thay ddi nhém chirc cia thuéc nhugm miu xanh
hoat tinh.

Theo mét nghlen ciru da cong b4, higu qua loai mau cam hoat tinh 16 1&n dén 90 % sau 3
ngay khi xir 1 bAng ching ném tring Jrpex lacteus da duge b dinh trén polyuretan [25] Hiéu
qué loai miu dé Maxilon & ndng d 75 mg/L béi chiing Phanerochaete Chrysosponum ¢b djnh
trén Kissins trong reactor trickle-bed dat 85 % sau 5 ngly [26]. Tir cac kel qua thu dugc ¢ trén ta
nhén thdy r!ng kha ning loai mau hoat tinh ctia hdn hop ba ching nim FBV25, FBV28 vi
FNBLa! cé djnh trén vit liéu PP trong nudc thai hoat tinh dat hi¢u qua cao hon so véi cic ching
d3 duge cong bd trudc do, thiam chi ca khi khdog c6 mat ctia chit gin két,

3.3. Hi¢u suit loai mau xanh hoat tinh trong nwéc thai & quy mé 10 va 50 It
3.3.0. Quy mé 10 lit

Nhim tiét kiém chi phi va d€ dang sir dung trong quy trinh loai mau thudc nhudm & nhﬁ'ng
quy mé 16n hon, kha ning loai mau xauh hoat tinh tir nuéc thii cia hdn hop ba ching ndm

FBV25, FBV28 va FNBLal so véi chiing ndm FBV25 ¢ dinh trén PP di dugc thuc bién & quy
mb 10 1ft (Hinh 6 va 7).

80 ~ 400 DHdn bop aim
g S @FBV2S
P L1 S 300
£ H
= b1
2 a = 200
220 3 100
£ 2
=, .

7 2 30 46 s 70 %1 18
Thor) gian (Gid) Thiri glan (Gig)

Hinh 6. Kha ning loai mau xanh hoat tinh trong  Hinh 7. Hoat tinh laccase trong xit i loai mau xanh
nu_é'rc thai ghuém br'{i chiing FBV25 (m) vi hén hoat tinh tir nudc thai nhugm bai ching FBV25 va
hop ndm (¢ ) cb djnh & quy mé 10 Ht. hén hgp bop 0dm cb dinh & quy md 10 lit,
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Tir Hinh 6 ta thay bigu qua lcax mau xanh hoat tinh ctia chiing nim FBV25 cao hon khodng
26 % so véi hén hqp ba ching nim FNBLal, FBV28 va FBV25 cing co dinh trén vt ligu PP
sau 118 gio. Hidu sudt loai mau ciia hdn hop nim va ching FBV25 ¢b dinh trén vit liéu dat
tuong tmg 46 % va 70 % sau 54 git xir li, Hon nifa, hoat tinh laccase cua ching FBV25 l2i ting
cao hon so v6i thoi diém ban diu dua gidng vao la 158 U/L (Hinh 7). Nhur véy, sir dung ching
nam FBV25 dé xir li loai mau xanh hoat tinh trong nuéc thai nhuém tir Nha mdy nhuém Nam
Dinh t5t hon so véi hdn hop ba ching nim trén.

" Mohorti¢ va cdng sir [27] da si dung ching ndm Bjerkandera adusta cb dinh trén lugi
nhya dang éng hinh tru c6 kha ning loai 95 % mau RBS sau 20 ngay xit li véi ndng dé mau ban
diu 12 200 mg/L, méau chuyén tir mau xanh sang mau vang. M§t nghién ciu khac cia Borchert
va Libra da chimg minh dugc ching nim Trametes versicolor c6 kha nang loai duge 91 - 99 %
hén hop 3 mau RBS, RR198 va BBR sau 200 ngay xir li & quy mé 3,5 Iit [28].

Nhu Vﬁy, hén hop ba ching nim FBV2S5, FBV28 vé FNBLal khong cho hoat tinh laccase
cao nbét va din dén kha ning loal mau kém hou ching nim FBV25, ciing c6 thé do méi truo‘ng
chua lhlch hop cho ca ba ching pim trén cung hoat déng. Cho nén khi két hop cé ba chung nim
nay vn chura nang cao dugc hiu qua loai mau trong khi ching déu cé thé cb dinh 16t trén vat
ligu PP.

3.3.2. Quy mé 50 it

Nhu da d& cip & trén, do ching ndm FBV2S dugc c6 dinh trén vit liéu PP c6 di kba ning
loai mau xaph hoat tinh trong nuéc thai tir nhd may nhuém Nam Dinh néa cac nghién ciru xiy
dymg quy trinh cdng nghé chi tip trung véo ching FBV2S.

Chiing ndm FBV25 c8 djnh trén vt hidu PP da dugc sir dung 4& danh gi4 higu suit loai mau
xanh hoat tinh tir nuéc thai nhujm cé nong do mau 517 mg/L & quy md 50 1it va qua trinh xir i
c6 bd sung thém mudi khoang, CuSO4 véi ché do suc khi lién tuc. Kha nang loai mau va hoat
tinh laccase tir chiing ném FBV25 cé dinh trén PP di dugc xé4c dinh theo thoi gian va két thac
sau 96 gio xu li (Hinh 8).

120 500
2100 400 &
2 80 i
3 ] 300 8
S © = Hogt tinh laccase §
H —e—Hidu suit logi min 200 §
Hi :
@ g
H 3
g 100 2

0 " "o
0 16 24 40 47 65 73 8 9%
Thol gian (Gid)

Hinh 8. Kha ning loai mau xanh hoat t{nh trong nudc thai nhudm va hoat tinh faccase sinh ra bai
ching FBV2S ¢ dinh trén PP & quy mé 50 lit theo th¥i gian.

Két qua cho théy hiéu suat loai mau cia ching FBV25 cé djnh trén PP cao, dat khoing 78
% sau 16 gid va dat mirc cao nhat 12 94 % sau 96 gid. Tuy nhién, hoat tinh laccase ciia chiing
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FBV25 giam din sau 16 gi& va bdu nhu khéng xéc dinh dugc sau 47 gid, chimg o laccase da
tham gia vao qua trinh loai mau thuéc nhuém.

Theo Selvam va céng su [29], hai ching ném Schizophyllum commune vi Lenzites eximia
¢6 kha ning loai mau nudc thai trong cong nghiép nhugm. Trongxdé. ching Schizophyllum
commune loai dugc 76,15 % khi xir li theo mé (batch mode) va & dicu ki¢n nudc chay lién tuc
(continuous batch) loai dugc 55,92 % mau, con ching 04m Lenzites eximia Yoai dugc lan ot 1a
75,23 % va 54,60 % sau S ngay xi . Chung nam Aspergillus flavus da cb dinh trén sodium
alginate cé kha ning loai dugc 98,47 % mau tir nude thai nhudm tai Tirupur; 94,41 % mau axit
xanh béi va 95,88 % mau vang MGR bj loai b&i nam Aspergillus wentii d3 dugc ¢ dinh. Trong
khi d6, ndm Aspergillus wentii khong cb dinh chi c6 thé loai dwoc 88,58 % mau tir nuée thai
nbudm; 93,05 % mau axit xanh va 90,48 % mau vang MGR & n&ng dd 100 mg/L trén mdi
truémg PDB sau 24 gi&s nuéi lc tai nhiét do phong [30]). Nhu véy, ching FBV25 cb dinh trén vit
1iéu PP c6 kha ning loai mau cao hon so véi cc ching nim da dugc cdng bd.

Cic két qua nghién ctru loai mau thuéc nhudém hoat tinh tir nha mé)f Nhudm Nam Dinh tir
quy md 100 ml dén 10 lit va 50 lit da thu dugc céc thong s8 cAn thiét nhit. Pay 13 co s& dé xdy
dung quy trinh xir i loai mau thudc nhudm & quy md hi¢n truomng. 6] quy mé 50 m® x i loai
mau xanh hoat tith tai nba mdy nhu¢m Nam Pinh d3 dugc tién hanh va dat hiéu qua cao (két
qua khong trinh bay & day).

4. KET LUAN

Di lva chon duoc vat liéu PP dé cé dinh vi sinh vit va khong cin bd sung chét gin két axit
violuric (ViO) nhung higu suit loai miu vin cao.

H3n hop ba ching nim FBV2S, FBV28, FNBLal vi chi mot minh chiing ndm FBV2S
dugc cb dinh thanh cdng trén vat liéu PP dé xi i loai mot sé mau tdng hop va mau xanh hoat
tinh trong nuéc théi cta nha may nhupm Nam Dinh & cic quy mb khac nhau. & mé hinh 100 ml,
véi hén hop 3 ching FBV25, FBV28, FNBLal ¢b dinh trén vit liéu PP loai dugc 86 % mau
tdng hop cé néng dd 100 mg/L sau 144 gi&r va 80 % mau xanh hoat tinh c6 ndng 4o 240 mg/L tir
nudc thii sau 166 gis xir li. & quy mé 10 1ft, hn hop 3 ching ném cé dinh trén vat ligu PP loai
duge 55 % va khi chi sir dung ching nim FBV2S5 ¢b djnh trén vit liéu PP loai dugc 70 % mau
xanh hoat tinh ¢ nbng dd 142 mg/L tir nuée thai sau 54 gidr. Va ching nm FBV?25 ¢ djnh tréa
vit li¢u PP ciing da loai dugc 93,78 % mau xanh hoat tinh c6 uSng 46 517 mg/L tir nude thai sau
96 gid & quy md 50 lit.

Léi cdm on. Cong trinh niy duge thyc hi¢n nhé su hd o kinh phi cita Dé tai doc lap cdp Nha muoc
*“Nghién ciru cong nghé san xuat enzim ngoai bao laccase, P idase va lignin p idase fir
vi sinh vat phyc v xir li cdc cbét 8 nhifm da vong thom". D& tai da duoc nghiém thu ngay 13 thing 03
n2m 2013,
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ABSTRACT

DECOLORIZATION OF DYE BY FUNGAL STRAINS FBV25, FBV28 AND FNBLAI
IMMOBILIZED ON POLYPROPYLENE MATERIAL

Nguyen Thi Lan Anh, Ngo Thi Huyen Trang, Dao Thi Ngoc Anh, Dinh Thi Thu Hang,
Dang Thi Cam Ha"

Institute of Biotechnology, Vietnam Academy of Science and Technology, 18 Hoang Quoc
Viet street, Cau Giay District, Hanoi, VietNam

"Email: dangcha80@yahoo.com

A mixture of fungal strains FBV25, FBV28 and FNBLal, isolated from decayed wood of
Bavi national forest and from rotten rice straw of Ninh Binh province, was successfully
immobilized on polypropylene (PP) material. Decolorization of synthetic dyes including acid red
299 (NY1), acid red 266 (NY7), acid blue 62 (N'Y3), acid blue 281 (NY5), acid blue 113 (IN13),
Remazol Brilliant Blue R (RBBR) and blue reactive dye from wastewater of Nam Dinh textile
factory was carried out. In 100 ml scale, synthetic dyes at concentration of 100 mg/L and blue
reactive dye with 240 mg/L concentration from wastewater was decolorized 86 % afier 144
hours and 80 % after 166 hours, respectively, by mixture of three fungal strains FBV25, FBV28
and FNBLal immobilized on PP material. For the 10 liter-scale, blue reactive dye at
concentration of 142 mg/L from wastcwater was removed 55 % and 70 % by mixture of three
fungal strains and FBV25 strain immobilized on PP material, respectively, after 54 hours.
FBV25 strain immobilized on PP malterial also removed 94 % blue reactive dye with 517 mg/L

ation from tewater after 96 hours at 50 liter-scale. The obtained results providing
basis in technological development for dye removal at the field scale.

Keywords: blue reactive dye, decolorization, laccase, synthetic dye, polypropylenc material.

579





