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TOM T A T 

Hdn hgp ba chung nim FBV25, FBV28 va FNBLal dugc phin l^p tii gd muc rimg quIc 
gia Ba Vi va rom muc Ninh Binh di dugc c l dinh thanh cdng frSn vgt lieu polypropylene (PP). 
Kha nang loai cac mau tdng hgp gdm axit dd 299 (NYl), axit do 266 (NY7), axit xanh 62 
(NY3), axit xanh 281 (NY5), axit xanh 113 (IN13), Remazol BrilHant Blue R (RBBR) va man 
xanh duong hoat tinh tii nude thai nha may nhugm Nam Dinh da dugc nghien ciiu d quy md 
khac nhau frong dieu kien phdng thi nghi?m. 6 md hinh 100 ml, hdn hgp ba chiing nim dugc cd 
djnh fren vit lieu PP cd kha nang logi dugc 86 % mau tdng hgp cd ndng dp 100 mg/L sau 144 
gid vi 80 % mau xanh hoat tinh cd ndng dp 240 mg/L sau 166 gid nudi ciy. Ddi vdi quy md 10 
lit, sau 54 gid hdn hgp ba chiing nim cd dinh tren vit lieu PP chi logi dugc 55 % trong khi chi 
mgt minh chiing nam FBV25 cd dinh tren vat lieu PP da loai dugc 70 % mau xanh hogt tinh cd 
ndng dg 142 mg/L. Chung nim FBV25 cd djnh tren vat lieu PP ciing loai bd dugc 94 % miu 
xanh hoat tinh tii nuac thai cd ndng dp 517 mg/L sau 96 gid d quy md 50 lit. Diy la ca sd khoa 
hpc dl xay dung quy trinh cdng nghe d quy md hien trudng dl xii li thudc nhudm trong nude 
thai ciia nha may nhudm thugc Tong cdng ty det Nam Dinh. 

Tu khoa: laccase, logi man, mau tdng hgp, mau xanh hogt tinh, vat lieu polypropylene. 

l . M d D A U 

Mau tdng hgp hien nay dang dugc sii dung rat nhieu trong cac nganh cdng nghi?p va gay d 
nhilm mdi trudng nghiem trpng. Nhiing hgp chat nay dugc chia thanh cac nhdm mau azo, 
anthraquynone, heterocyclic, triphenylmethane hoac phthalocyanine. Udc tinh cd khoang 
100.000 loai thudc nhugm, chit nhugm khac nhau dugc sii dung frong cdng nghiep det nhudm. 
Cd khoang 7x 10̂  tin thulc nhupm dugc san xuit ra fren toan the gidi va 10 - 15 % lugng thudc 
nhudm bi thit thoat ra mdi trudng frong qua frinh sin xuat [1]. Su logi man thudc nhugm bing 
cac phuang phap vat li hoac hda hgc thudng ddi hdi kT thuat cao, tdn thdi gian va it hi^u qua. 
Trong nhung nim gan diy, loai mau va phan huy mau bang phuang phap sinh hpc da dugc coi 
la mgt phuang phap thay the va than thi?n vdi mdi trudng [2, 3, 4]. Vdi su phat trien ciia khoa 
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hgc kT thugt ndi chung va cdng nghe sinh hgc ndi rieng viec su dpig cac vi sinh vit va laccase 
sinh ra tir vi sinh vit dl giam thilu lugng clo tieu th^ va hda chat tay da dugc nhieu nhdm tic gia 
nghien ciiu va chiing minh la giai phap cdng ngh? cd tinh kha thi va mang lai hi?u qua kinh tl 
cao. Tuy nhien, cd nhieu loai thudc nhugm khdng the bj oxi hda hogc bi oxi hda mgt phan bdi 
laccase, do chiing cd ciu tnic cdng kenh khd thim nhap vao vi tri hogt d^ng ciia enzim hoac co 
thi oxi hda khu Idn.Trong nhiing nam gin day, logi mau bing laccase vdi s\i tham gia ciia m^t 
si chit gin kit gom syringaldehyde, acetosyringone, l-Hydroxybenzotriazole (HBT) vi axh 
Violuric (ViO) di dugc su dung va cd hieu qua cao frong cdng nghiep nhupm, d?t may [5, 6]. 

Qua frinh logi miu d quy md cdng nghiep ddi hdi phai dugc tinrc hi?n frong cic h? thing 
lien tuc. Qua frinh logi mau sii dung cac te bao vi sinh vat dugc cd dinh dudng nhu cd nhilu 
tiem ning han so vdi cac vi sinh vit khdng dugc co dinh. Bdi vi khi co dinh vi sinh v§t len gia 
the thich hgp cd dg ben cao cd the lam cho cac te bao vi sinh vit phat trien tot vi enzim dugc 
sinh tdng hgp li6n tuc [7, 8]. Ben canh dd, vi?c sir dyng cac enzim va vi sinh vat dugc c l djnh co 
thi tai sii dung nhilu chu ki va loai bd dugc cic hgp chit mau va phenol frong khoing nhi^t dp 
va pH rgng. Theo nghien ciiu ciia Kunamneni va cpng su [9], laccase cd dinh fr6n Sepabeads 
EC-EP3 da thi hien dugc hoat tinh dang chu y (203 U/g) cung vdi sir cai thien vl dO bin ddi vdi 
nhiet dg, pH va thdi gian tai su dimg. Them vao dd, laccase cd djnh cdn hogt d^ng tot vi on 
dinh, giir dugc 84 % hoat tmh ban diu sau 17 chu ki oxy hda cua ABTS va 41 % hogt tinh frong 
qua trinh loai mau methyl xanh frong reactor giudng co djnh (fixed-bed) sau nam chu ki. Co 
nhieu nghien cihi da sii dung cac vit lieu khac nhau dl co djnh vi sinh vat frong loai mau thulc 
nhudm nhu xdp polyurethane [10, 11], khdi nylon [12, 13], vgt lieu xIp polystyrene [14], xop 
thep khdngri [15], sgi polypropylene biln tinh [16], vgt li?u nano nhu dng carbon nano [17], sgi 
nano ciia hdn hgp chitosan/poly(vinyl alcol) [18]. Ngoai ra, dd ben ciia vat lieu cung la tieu chi 
quyet djnh tinh thuc tien cua gia the dl cd dinh vi sinh vat va frong nhilu tmdng hgp, \%i lieu tot 
cd nhilu chd bam dinh ciing se giiip cho sgi nim phit trien mgnh. Theo cac thdng tin tim hieu 
dugc, cho din ngiy nay chua cd nhilu nghien ciiu vl viec su dung vit lieu polypropylene dl cl 
djnh vi sinh vat frong qua trinh loai mau thulc nhugm. 

Trong nghien cihi niy, chiing tdi da tiln hanh dinh gia khi nang loai mgt sd mau ting hgp 
va mau xanh duong hogt tinh tir nude ttiai nha may nhudm Nam Djnh bdi hdn hgp ba chiing 
nam FBV25, FBV28, FNBLal hoac chi mdt minh chung nim FBV25 cd dinh tren vit ]i?u PP 
khi so sinh vdi Bio-Cube vi Bio-POP d quy md khac nhau trong dilu kien phdng tiii nghiem. 

2. PHlTONG PHAP NGHIEN ClTU 

2.1. Vat li^u 

Ba chiing nim FBV25, FBV28 va FNBLal dugc phin lap tir gd muc rimg quIc gia Ba Vi 
va ram muc Ninh Binh thudc bd suu tap gidng phdng Cdng nghe sinh hoc Tai tao mdi tmdng, 
Vien Cong nghe sinh hgc, Vien Hin Lam Khoa hpc va Cong nghe Viet Nam. 

x:ow.^°' ^r",^^ ^^ ^^ ^^^""^ " ^ "^ ^ ^ S *''°''S nghien cihi nay cd cac die dilm nhu sau: 
FBy25 sinh laccase co hogt tinh cao nhit 30.813 U/L tren mdi frudng dich chilt khoai tay chiia 
4 g ^ cao thit va 0,5 mM axit ferulic. FBV28 sinh laccase dgt hoat tinh 87.461 U/kgdrs fr6n mdi 
tnrong len men rin (20 % rmn, 50 % cim ggo va 30 % loi ngd) cd bd sung 200 g/L djch chilt 
^ r S ^ ^ fr g "^°^^- »0 .8^ P^Pt°° va 0,5 mM vanillin dk chinh dp im mdi tmdng vl 
70 /o. FNBLal sinh laccase vm hoat tinh 30.016 U/L fren mdi frudng cd chua 200 g/L djch chilt 
khoai tay, 12 g/L glucose, 3 g/L NaN03, IgA. casein, 5 gA. cam va 1,5 mM CUSO4 
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Cac mau tong hgp (la cac mau tinh khiet) cua hang Sigma bao gdm hai nhdm mau azo va 
anthraquynone cd cau true va tinh chat khac nhau da dugc sii dimg frong nghien cihi. Nhdm mau 
azo gom NYl, NY7 va IN13 vdi budc sdng hip thu c\rc dgi tuang irng 520, 499 va 580 nm. 
Nhdm mau anthraquynone bao gom NY3, NY5 va RBBR vdi budc sdng hap thu cue dai tuang 
ling 595, 600 vi 595 nm. 

Nude thai nha miy nhupm Nam Dinh cd man xanh duang, la hdn hgp man cua thulc 
nhupm boat tinh gom Megafix Blue EBB 0 va Deimalen Red CL5B dugc fr^n theo ti le 10:1 
(ggi tit la man xanh hoat tinh). 

Cac logi vgt lieu polypropylene (PP), Bio - Cube (BC) va Bio - POP (BP) dugc sii dung dl 
cd dinh vi sinh vat vai ham lugng tuang ling 3, 6 vi 7 g/L. PP la v^t li5U do Vi^n Hda hgc hgp 
tac vdi Vi$n Cdng ngh? sinh hgc, Vi?n Han lam Khoa hgc va Cdng ngh? Vi$t Nam tgo ra. Vgt 
lieu cd dgng sgi, cau tao tu propylene, mau fring, dudng kinh 0,05 mm, vgt li^u chiu dugc nhi?t 
dg cao hon 150 "C, bin va chdng dugc mai mdn bdi hda chat. 

BC la logi vat lieu cua Han Qudc, cd dang khdi lap phuong xdp 0,5 cm x 0,5 cm x 0,5 cm, 
khdi lugng khoang 0,03 g/khdi, ciu tgo bing bpt polyurethane cd cac Id idng kich thudc khac 
nhau, hoat dgng nhu chit mang de chiia sinh khdi ciia vi sinh vgt. Ti le bim dd ciia vi sinh vit 
len BC phy thugc vao tdc dg ddng chiy qua vgt lieu. Khoing 70 % Id rdng cua BC dugc lip diy 
de loai bd dugc hih: ca dn dinh. Vat li?u BC chiu dugc nhi^t dg cao tii 70 - 90 °C, xiit va axit. 

Vit li?u thii ba dugc sir dung frong nghien ciiu nay la BP ciing l i v^t Ii?u ciia Hin Quoc, cd 
dgng khoi lap phuang xop 1,5 cm x 1,5 cm x 1,5 cm, khoi lugng khoang 0,14 g/khdi, cau tao 
bing Polyvinyl alcohol, do xop 2,5-3 16/mm, dudng kinh Id 250 - 300 pm. Vgt lieu BP chong 
dugc mai mdn. 

2.2. Phuvng phap 

2.2.1. Xac dinh hogt tinh laccase 

Hogt tinh laccase dugc xic dinh dua fren syr oxi hda ABTS (2,2'-azino-&/j (3-
ethylbenzthiazoline-6-sulfoiiic acid) ciia laccase tao thanh hgp chat hip thy d budc sdng 420 nm 
(A420 = 36.000 M"'.cm"'} d dilu ki?n thi nghiem [19]. Mgt don vi hogt dp laccase la lugng enzim 
cin tiiiet dl tao thinh 1 pM san phim tir ABTS frong thdi gian 1 phiit, d dilu ki?n thi nghi?m. 
Hdn hgp phin ung (1 ml) gdm 600 pi dem nafri acetat 20 mM (pH 3), 200 pi ABTS 2,5 mM vi 
200 pi djch laccase thd. 

2.2.2. Xdc djnh hi^u suat logi mdu 

Hieu suit loai mau dugc dugc xac dinh theo cdng thiic: 

Phan fram loai mau ^ (dg hap thy ban dau - dp hip thu cu6i)/dg hap thy ban diu x 100 %. 

2.2.3. Dank gid hieu sudt logi mdu tdng hgp vd mdu xanh hogt tinh tie nude thdi Nam Dinh bai hdn 
hgp ndm FB V25, FB V28, FNBLa I co dinh h-en vgt li$u PP, BC vd BP a md hinh 100 ml 

Kha nang logi mgt sd man tdng hgp va mau xanh hoat tinh tu nude thai nhupm Nam Dinh 
bdi hdn hgp cac chung nim c l djnh fr^n vit lieu PP, BC va BP gdm FBV25, FBV28, FNBLal 
theo ti le 3 : 5 : 2 da dugc khao sit. Gidng hdn hgp nam 10 % (v/v) dugc bd simg vao mdi 
tmdng cd chira djch chilt khoai tiy 200 g/L; 2,5 g/L NH4H2PO4; 2,5 g/L NH4NO3; hdn hgp bOt 
dgu tuong 1 g/L va cim gao I g/L. Man tdng hgp vdi tong nong do cudi la 100 mg/L bao glm 
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RBBR, NY3, NY5, IN13 (ndng do mdi logi 20 mg/L) vaNYl, NY7 (iiong do mdi logi 10 mg/L) 
hogc man xanh duong boat tinh tii nude thai nhugm Nam Dinh cd ndng do ban dau 240 mg/L 
dugc bl sung vao mdi trudng nudi ci^. Do kit qui thu dugc tir mgt sd nghien ciiu frudc dd cho 
thiy axit violuric (ViO) la chit gin ket cd hieu qua tit nhit khi tiiam gia vao qui trinh loai miu 
nen ViO vdi ning dg 0,1 mM da dugc sii dung trong nghien ciiu niy. Cac chung nam co djnh 
fren vit H û dugc nudi lie d 110 vdng/phiit va nhiet dp phdng 28 - 30 °C. 

2.2.4. Danh gid hi^u sudt logi mdu xanh hogt tinh tic nude thdi Nam Dinh bdi hon hgp ndm 
FBV25, FBV28, FNBLa 1 hogc chi mgt minh chung ndm FBV25 co dinh tren vgt lieu PP a 
quy mo 10 lit 

Thi nghiem dugc thuc hi?n frong cac xo nhua cd the tich 22 lit, khdng bi tac dgng bdi cac 
chit frong nude thii. Sue khi bing may bam cdng suat 35 W vdi luu lugng khi 20 lit/phut. Hai 
diu sue khi dugc dat d hai ben thanh dl dim bio khdng khi ludn dugc ddi luu trong binh. Vgt 
li?u PP (Ig/L) dung frong rd nhua va dugc freo d vi tri phu hgp nhim tgo do thoang tdt nhit. Vit 
lieu PP dugc dan deu frong rd nham tang hieu suit bam dinh vdi vi sinh vat. Khoang each giiia 
rd dung vgt li?u va mat thoang bing Vi chieu cao tir mat thoang den day binh. Lugng gidng 10 % 
(v/v) gom hdn hgp nam FBV25, FBV28 va FNBLal hoac chi mgt minh chiing nim FBV25 
dugc bd sung vao mdi trudng chiia nude thai man xanh hogt tinh cd ndng dg ban diu 142 mg/L; 
2,5 g/L NH4H2PO4; 2,5 g/L NHiNOjva CUSO4 0,15 mM. 

2.2.5. Ddnh gid hieu sudt logi mau xanh hogt tinh tic nuac thdi Nam Dinh bdi chung ndm FBV25 
CO djnh tren vgt li^u PP a quy mo 50 lit 

Thi nghiem dugc tiiuc hien trong thimg cd thi tich 120 lit. Thimg dugc sue khi bing miy 
bam cdng suit 60 W vdi luu lugng khi 82 lit/phiit. Hai rl dung vat lif u PP (1 g/L) dugc dat each 
nhau 10 cm. Bdn diu syc khi dugc dat d hai ben thanh dl dim bao khdng khi ludn dugc ddi luu. 
Lugng giong nim FBV25 10% (v/v) dugc bd sung vao mdi tmdng chiia mau xanh hoat tinh tir 
nude thai cd ning do ban diu 517 mg/L; 2,5 g/L NH4H2PO4; 2,5 g/L NHtNOjvi CUSO4 0,25 mM. 

3. KIET QUA THAO LUAN 

3.1. Hieu suat loai mau ting hop bing hon hop nam FBV25, FBV28 vS chung FNBLal cl 
dinh tren vat lieu PP, BC va BP vdi chat gin ket ViO va khdng c6 ViO 

Ba logi vat Ueu PP, BP va BC rit khac nhau vl ban chit dugc su dyng dl so sanh kha ning 
cl dinh hdn hgp ba chiing nim FBV25, FBV28, FNBLal nhim danh gii miic dg hap thu va kha 
nang loai mau ciia chiing d quy md 100 ml. Ciu true ciia cac loai vat li?u (Hinh lA) va kha ning 
bam dinh ciia vi sinh vgt fren cac logi vat lieu nay di duac quan sat dudi kinh hiln vi dien tii 
quet SEM JEOL 5410 LV dugc frinh bay d Hinh IB. 

Tir Hinh IB ta tiiay cac chung nim dugc cl dinh tit fren ca 3 loai vat U?u. Tuy nhien, cac 
chiing nam bam dinh fren vgt Ueu PP va BC tdt hon so vdi BP. 
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Hinh 1. Anh kinh hiln vi dien tli quet. (A) Ciu tnic ciia cac vat lieu: PP (Al), BP (A2), BC (A3). 
(B): Sgi nim dk dugc cl djnh Uen vit lieu: PP (Bl), BP (B2), BC (B3). 

Tii Hinh 2 ta thay frong dilu kien chl cd mdi trudng, thulc nhudm va vat lieu thi miu bi 
hip thu tir 50 - 90 % vao vit lifu BP vi BC. Tuy nhien, mau hap thu khdng dang kl vao vgt li?u 
PP. Hieu suit qui frinh loai miu cua vi sinh vat co djnh tren cac vgt li?u dugc danh gii bing 
hieu sd kha nang logi mau thyc t l cua chiing vdi lugng mau da bi hap thy vao cac vit lieu. Hdn 
hgp nam dugc cd djnh fren vat lieu PP hoac khdng cd dinh deu cd kha nang loai dugc khoang 80 
% lugng mau thudc nhudm cd frong mdi tmdng nudi cay (Hinh 2). Tuy nhien, viec su dyng vat 
lieu CO dinh se mang lai hieu qua cao frong thuc te vi vi sinh vat siiih enzim khdng bj riia froi 
frong qua trinh xii li. Ddi vdi BP va BC, mau hip thy vao hai vat li?u nay rit cao do dd rit kho 
danh gii dugc hieu qui loai mau thuc su ciia vi sinh vit dugc cd djnh. Hem thi niia, gia thanh 
cda vit lieu BC, BP qua cao so vdi dilu kien cua cac nha may nhugm hien nay. Do do, vi?c sir 
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dvmg hai loai vat li?u BP va BC dk lam gia thS co dmh vi sinh v^t se gjp tra ngai trong vi?c xac 
djnh kha nang loai mau cua vi sinh vtt trong dung djch va chi phi cho quy trinh xu h t?i nhi 
may. Hoat tinh laccase du^c sinh t6ng hpp bfti hSn hap cac chung nam phat hi?n sau 24 gia va 
giam dan theo th« gian, hien tu(mg n4y chiing to laccase dS d6ng vai tro quan trijng trong qua 
trinh loai man thu6c nhuOm. Tit cac k^t qua thu duoc trinh My 6 tren nen vat li?u PP da ducrc 
lua chpn cho cac thi nghi?m ti6p theo. 
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Hinh 2. Khi nSng logi mau ciia hin hgp nim cl 
dinh len vat Hf u: PP (A), BP (B) vi BC (C) khi 
khSng CO mat chit gin kk. Ki hieu: (•) - Hî u 
qua logi mau bdi hSn hgp nim, (A) - Hoat tinh 
laccase, (•) - Vat lifu+hon hgp nim, (•) - Vit 

h$u. 

Hmh 3 Khi ning logi mau ciia hin hgp nam cl 
djnh ISn vSt li?u: PP (A), BP (B) vi BC (C) khi c6 
m?Lt chit gin ket ViO. Ki hiSu: (•) - Hî u qui loai 

mau bdi bin hgp nam khi bl sung ViO, (A) -
Hogt tinh laccase, (•) - Vit lî u+hon hgp 

nim+ViO, (•) - Vgt li?u. 

Theô ^Hu yi cgng sy [20], cac chit gin kit, ciu tnic mau vi cac dilu ki?n logi man anh 
hudng nhieu den kha nang loai mau bdi vi sinh vgt va h$ thong laccase/chit gin kit. Do do, dl 
thim dd anh hudng cua chit gin kit den hi?u qua logi mau ciia hdn hgp vi sinh vgt c l djnh fren 
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cic loai \%i li^u, 0,1 mM ViO da dugc bd sung vio mdi tmdng nudi ciy. Doi vdi cac man da 
dugc chgn frong nghien ciiu nay, hieu qua logi miu tdng hgp cua hon hgp chung nam khdng 
tang khi cd mat chit gin kit ViO (Hinh 3). Theo Park va cgng su [21], 90 % miu tir nude thai 
nhudm cd ndng dO ban diu 100 mg/L da bi loai bd sau 13 ngay bdi chimg nim Funalia trogii 
dugc cl dinh fren vat lieu Na-alginate. Chiing nim Phanerochaete chrysosporium c l dinh fren 
Kissiris vd ca di logi dugc 100 % man tim tinh thi cd nong do 45 mg/L sau 8 ngay d dilu kien 
nudi lie [22]. Nhu vgy, hdn hgp nam FBV25, FBV28 va FNBLal cd dinh tren PP cd khi ning 
logi mau tmng binh so vdi cac chung nim da dugc cdng bl . 

Ket qua thu dugc cung cho chiing ta thiy kha ning loai mau ciia hdn hgp cac chimg nim 
FBV25, FBV28 va FNBLal tdt ngay ci khi khdng cd mgt ciia chit gin kit ViO. Die tinh nay se 
gop phin lam giim chi phi ciia quy trinh cdng ngh? xii li. 

3.2. Hi^u suat lo^i mau xanh hoat tinh tir nird'c thai nha may nhu9m Nam Dinh bang hon 
h9p Chung nam FBV25, FBV28 v i FNBLal 

Hdn hgp cac chiing nam da dugc khao sat kha nang logi man tdng hgp, v^y chiing cd khi 
nang logi miu dli vdi ngudn nude thii thyc te tgi nhi miy nhugm hay khdng? De giai dap cau 
fra Idi niy, hdn hgp ba chung nim FBV25, FBV28 vi FNBLal (ti le 5 : 3 : 2) cd djnh len vat 
lieu PP cd kha ning sinh tdng hgp laccase (500 U/L) da dugc lya chgn nham nghien cihi hieu 
qua loai mau miu xanh hogt tinh trong nude thai cd ndng dg 240 mg/L. Bgt dau tuong va cam 
gao thudng giau nita la ngudn dinh dudng thich hgp de cac chiing vi sinh vgt sinh tong hgp 
laccase. Do dd, inh hudng cua cac chat dinh duong bd sung nhu hot diu tuang va cam ggo cung 
nhu vai frd ciia chit gan ket den kha nang logi mau cua hdn hgp nim da dugc khio sit vi dinh 
^ a sau 168 gid (Hinh 4). 
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Hinh 4. Khi ning loai mau xanh hoat tinh nuoc 
thii nhuom bdi hSn hgp 3 chiing nim co djnh fren 
vStli?uPP dquymd 100 ml. Ky hieu: (•)-H6n 
hgp nim, (•) - H§n hgp nim + PP, (A) - H6n hgp 
nim + PP + ViO, (x) - H6n hgp nim + PP + cim 

+ bOt d$u tuong + ViO. 
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Hinh 5. Hogt tinh laccase frong cac thi 
nghiem xii li loai mau nude thai nhupm hoat 
tinh dam die bing hdn hgp ba chung nam cd 

dinh d quy md 100 ml. 

Tir Hinh 4 ta thay khi ning logi mau eita vi sinh vit khi dugc co djnh hay khong cd djnh 
fren vgt li?u PP, khi cd mat hay khdng cd mat ciia chat gin ket ViO, deu cd hi^u suit logi man 
gin nhu tuang duang nhau, khoang 45 - 50 % sau 24 - 72 gid. KM bd sung hdn hgp cim vi bgt 
dau tuang vao binh xii li, higu suit logi mau khong tang so vdi mau ddi chiing va duy tri d 40 % 
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cho din 168 gid. Ngugc lgi, hieu suit logi man d cac thi nghiem cdn lgi tilp tyc tang din 70 -
85 % sau 72 gid. 

Sl lieu thuc nghiem friu dugc frong nghien cuu nay m^t lin nua khing djnh chat gin kit 
ViO khdng cd vai frd frong qua trinh logi miu xanh duang hoat tinh frong nude thai d nha may 
nhupm Nam Dinh. Dilu niy cd y nghia rit Idn khi ling diing cic chung nim FNBLal, FBV28, 
FBV25 da dugc c l djnh fren vat h?u PP frong th r̂c tl nhim xii Ii mau xanh hoat tinh tir nude 
thii nhudm mi khdng cin tdi chi phi cho chat gan ket. 

Loai miu va phin hiiy thulc nhugm thudng dugc thuc hi?n bdi nim dam trang do s\r oxy 
hda cua cac h? enzim ligninolytic nhu Hgnin peroxidase, mangan peroxidase va laccase [23]. 
Ben canh dd ciing cd nhieu nghien ciiu da chimg minh khi nang logi mau thulc nhudm khi sii 
dung laccase thd va laccase tinh sgch [24]. Do dd, song song vdi vi?c xac dinh hieu qui logi 
mau, hogt tinh laccase frong cic miu cung da dugc xac djnh (hinh 5). Laccase sinh tdng hgp bdi 
hdn hgp cac chung nim FBV25, FBV28 va FNBLal giarn din theo thdi gian xir li v i ty 1? 
nghich vdi hi?u suit logi mau thulc nhugm sau 168 gid. Ket qui thu dugc chiing td laccase di 
tham gia vio phan ling pha vd ciu friic hay lam thay dli nhdm chiie eua thuoc nhugm mau xanh 
hogt tinh. 

Theo mpt nghiSn eiiru da cdng bo, hi?u qua loai miu cam hoat tinh 16 len din 90 % sau 3 
ngay khi xu li bing chiing nam frang Irpex lacteus di dugc co dinh tren polyuretan [25]. Hi?u 
qui logi mau do Maxilon d ndng do 75 mg/L bdi chiing Phanerochaete Chrysosporium cd dinh 
fren Kissiris trong reactor trickle-bed dat 85 % sau 5 ngay [26]. Tic cac ket qua thu dugc d fren ta 
nhan thiy ring kha nang logi miu hoat tinh ciia hdn hgp ba chiing nim FBV25, FBV28 vi 
FNBLal cd dinh fr6n vgt li?u PP frong nude thai hoat tinh dgt Men qui cao hem so vdi cic chiing 
da dugc cdng bd tmdc do, tham chi ca khi khdng cd mat cua chat gin ket. 

3.3. Hieu suat lo^i mau xanh hoat tinh trong nirdc thai d quy md 10 v^ 50 lit 

3.3.1. Quy mo 10 lit 

Nhim tilt ki?m chi phi v i de ding sir dyng frong quy trinh loai mau thulc nhugm d nhiing 
quy md Idn hon, khi nang logi man xanh hogt tinh tu nude thii cua hdn hgp ba chimg nim 
FBV25, FBV28 vi FNBLal so vdi chiing nim FBV25 cd dinh fren PP da dugc thuc hien d quy 
md 10 lit (Hinh 6 vi 7). 
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Hinh 6. Khi ning logi mau xanh hoat tinh frong 
nude thai nhugm bdi chiing FBV25 (•) va hon 

' hgpnim(»)cldinhdquym6 10 lit. 

Hinh 7. Hogt tinh laccase frong xu li loai miu xanh 
hoat tmh tir nude thai nhugm bdi chiing FBV25 va 

h5n hgp hgp nim c6 dinh d quy md 10 lit. 
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Tir Hinh 6 ta thay hieu qua loai mau xanh hoat tinh cua chiing nam FBV25 cao han khoang 
26 % so vdi hdn hgp ba chiing nim FNBLal, FBV28 va FBV25 cimg cd dinh fren vat li?u PP 
sau 118 gid. Hieu suit loai mau ciia hdn hgp nam va chiing FBV25 cd dinh fren vgt heu dgt 
tuong ling 46 % va 70 % sau 54 gid xir li. Hon niia, hogt tinh laccase ciia chiing FBV25 lai tang 
cao hon so vdi thdi diem ban diu dua gidng vao la 158 U/L (Hinh 7). Nhu vay, su dyng chiing 
nim FBV25 de xii 11 logi mau xanh hogt tinh frong nude thai nhugm tu Nha may nhupm Nam 
Dinh tdt han so vdi hdn hgp ba chung nam fren. 

Mohorcic va cgng su [27] da su dyng chung nam Bjerkandera adusta cd djnh tren ludi 
nhya dgng Ing hinh try cd Idia nang loai 95 % mau RB5 sau 20 ngiy xii li vdi ndng dg mau ban 
dau li 200 mg/L, mau chuyen tir miu xanh sang miu vang. Mdt nghien cihi khac cua Borchert 
vi Libra da chiing minh dugc chiing nam Trametes versicolor cd khi nang logi dugc 91 - 99 % 
hdn hgp 3 man RB5, RR198 va BBR sau 200 ngay xir li d quy md 3,5 lit [28]. 

Nhu vay, hdn hgp ba chung nim FBV25, FBV28 vi FNBLal khdng cho hogt tinh laccase 
cao nhit va dan din kha nang loai mau kem han chimg nim FBV25, ciing cd thi do mdi tmdng 
chua thich hgp cho ca ba chiing nim tren cung hogt dgng. Cho nen khi ket hgp ca ba chimg nim 
niy vin chua nang cao dugc hieu qui logi mau frong khi chiing dlu cd the cd dinh tdt fren vat 
lifu PP. 

3.3.2. Quy mo 50 lit 

Nhu da dl cap d fren, do chung nam FBV25 dugc cd dinh fren vat U^u PP cd dii kha nang 
logi mau xanh boat tinh frong nude thai tir nha may nhupm Nam Dinh nen cic nghien ciiu xay 
dung quy frinh cdng nghe chi tap trung vio chiing FBV25. 

Chiing nim FBV25 co dinh fren v^t li?u PP da dugc sii dung dk danh gia hieu suit logi mau 
xanh hoat tinh tti nude thai nhudm cd ndng dg mau 517 mg/L d quy md 50 lit va qua frinh xii U 
cd bd sung them mudi khoang, CUSO4 vdi che do sue khi lien tyc. Khi nang loai miu va hoat 
tinh laccase tir chiing nam FBV25 cd djnh fren PP da dugc xac dinh theo thdi gian vi ket thiic 
sau 96 gid xit li (Hinh 8). 
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Hinh 8. Kha ning loai mau xanh hoat tinh trong nude thai nhugm va hogt tinh laccase sinh ra bdi 
chiing FBV25 cl dinh tren PP d quy mo 50 lit theo thdi gian. 

Kit qua cho thiy hieu suit loai mau ciia chiing FBV25 cd dinh fren PP cao, dat khoang 78 
% sau 16 gid va dgt miic cao nhit li 94 % sau 96 gid. Tuy nhien, hogt tinh laccase ciia chiing 
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FBV25 giim dan sau 16 gid va hiu nhu khdng xac dinh dugc sau 47 gid, chung td laccase di 
tham gia vio qui trinh loai mau thudc nhugm. 

Theo Selvam va cgng su [29], hai chiing nam Schizophyllum commune va Lenzites eximia 
cd kha nang loai man nude thii frong cdng nghiep nhugm. Trong dd, chiing Schizophyllum 
commune logi dugc 76,15 % khi xii li theo me (batch mode) vi d dieu kien nude chiy hen tyc 
(continuous batch) loai dugc 55,92 % mau, cdn chiing nim Lenzites eximia logi dugc lin lugt la 
75,23 % va 54,60 % sau 5 ngay xii 11. Chiing nim Aspergillus flavus da cd dinh tren sodium 
alginate cd kha nang logi dugc 98,47 % miu tir nude thii nhugm tai Timpur; 94,41 % mau axit 
xanh bdi vi 95,88 % man vang MGR bi logi bdi nam Aspergillus wentii da dugc cd dinh. Trong 
khi dd, nim Aspergillus wentU khdng c l djnh chi cd the logi dugc 88,58 % man tir nude thai 
nhugm; 93,05 % mau axit xanh vi 90,48 % miu vang MGR d nong dg 100 mg/L tren mdi 
frudng PDB sau 24 gid nudi lie tgi nhi?t dp phdng [30]. Nhu viy, chiing FBV25 co dinh fren vat 
Ii?u PP cd khi nang logi mau cao han so vdi cic chiing nam da dugc cdng bd. 

Cac kit qua nghien ciru loai mau thulc nhupm hogt tinh tu nha may Nhugm Nam Djnh tu 
quy md 100 ml den 10 lit vi 50 lit di thu dugc cic thdng sl cin thilt nhit. Day la ca sd dl xiy 
d\mg quy trinh xu li loai mau thudc nhugm d quy md hien tmdng. CJ quy md 50 m'' xii li logi 
mau xanh hogt tinh tgi nhi may nhudm Nam Djnh da dugc tien hanh va dat hieu qua cao (kit 
qua khdng frinh bay d day). 

4. KET LUAN 

Da lua chgn dugc v§t li?u PP dl co dinh vi sinh vgt vi khdng cin b l sung chit gin kit axit 
violuric (ViO) nhung higu suit loai man van cao. 

Hdn hgp ba chung nim FBV25, FBV28, FNBLal va chi mgt minh chung nim FBV25 
dugc cd dinh thanh cdng tr8n vat lieu PP dl xu li loai mgt sd mau tdng hgp vi mau xanh hoat 
tinh trong nude thai ciia nha may nhugm Nam Dinh d cic quy md khac nhau. C) md hinh 100 ml, 
vdi hdn hgp 3 chung FBV25, FBV28, FNBLal cd dinh fr8n vat lieu PP logi dugc 86 % miu 
ting hgp cd ndng do 100 mgAL sau 144 gid va 80 % mau xanh hoat tinh cd nong dg 240 mg/L tir 
nude thii sau 166 gid xii li. 6 quy md 10 lit, hdn hop 3 chiing nim cd dinh fren vgt lieu PP logi 
dugc 55 % va khi chi sii dyng chung nam FBV25 cd dinh tren vat lieu PP loai dugc 70 % miu 
xanh hogt tinh cd nong dg 142 mg/L tir nude thai sau 54 gid. Va chiing nim FBV25 cd dinh fren 
vgt li?u PP ciing da logi dugc 93,78 % mau xanh hoat frnh cd ndng dg 517 mg/L tit nude thii sau 
96 gid d quy md 50 lit. 

L&i c&m ffn. Cong trinh nay dugc thirc hi$n nhd sir hi trg kmh phi cua D6 tai d6c lap cip Nha nude 
"Nghien ciiu cong ngh? san xuit enzim ngogi bao laccase, manganese peroxidase vi lignin peronxidase tit 
vi sinh vit phuc vii xii li cac chit o nhilm da vong thorn". Dk tii da duac nghiem thu ngay 13 thane 03 
nim 2013. ' 
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Loaimau thudc nhuom bing cic chung nim FBV25, FBV28 vi FNBLA1 cd dmh trdn... 

DECOLORIZATION OF DYE BY FUNGAL STRAINS FBV25, FBV28 AND FNBLAl 
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 

A mixture of fimgal strains FBV25, FBV28 and FNBLal, isolated from decayed wood of 
Bavi national forest and from rotten rice straw of Ninh Binh province, was successfiilly 
immobilized on polypropylene (PP) material. Decolorization of synthetic dyes including acid red 
299 (NYl), acid red 266 (NY7), acid blue 62 (NY3), 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 eoncenfrafion of 100 mg/L and blue 
reactive dye with 240 mg/L concentration from wastewater was decolorized 86 % after 144 
hours and 80 % after 166 hours, respectively, by mixture of three fimgal strains FBV25, FBV28 
and FNBLal immobilized on PP material. For the 10 liter-scale, blue reactive dye at 
concentration of 142 mg/L from wastewater was removed 55 % and 70 % by mixture of three 
fiingal strains and FBV25 strain immobilized on PP material, respectively, after 54 hours. 
FBV25 sfrain immobilized on PP material also removed 94 % blue reactive dye with 517 mg/L 
concentration from wastewater 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, polypropylene material. 
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