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TOM TAT

Hon hop ba cling rim FBV25, FBV28 va FNBLatuoc phan 4p tir gd muc ring quc
gia Ba Vi va em myc Ninh Binhda dugc 6 dinh thanh céng trénav li¢u polypropylene (PP).
Kha ning lcai cAc mau dng hop gdm axit do 299 (NY1), axitdé 266 (NY7), axit xanh 62
(NY3), axit xanh 281 (NY5), axit xanh 113 (IN13)eRazol Brilliant Blue R (RBBR) va mau
xanh drong hat tinh tr nuéc thii nha may nhém Nambinh da dugc nghién ¢u ¢ quy mo
khac nhau trondiéu kién phong thi ngldim. G mé hinh 100 ml, &n hop ba cfing rim dwoc &
dinh trén vt liéu PP c6 kh nang loai duoc 86 % maudng hyp c6 rong d6 100 mg/L sau 144
gio va 80 % mau xanh hbtinh c6 dngdo 240 mg/L sau 166 §inudi dy. Boi voi quy md 10
lit, sau 54 g¥ hdn hop ba cling rim @ dinh trén it liéu PP chloai dugc 55 % trong khi ch
mot minh cling rim FBV25 & dinh trén it liéu PPda laai duoc 70 % mau xanh hotinh cé
nong do 142 mg/L. Cling rim FBV25 & dinh trén vt liégu PP @ng lcai bo duoc 94 % mau
xanh hat tinh tr nuéc thai c6 ng dé 517 mg/L sau 96 §io quy mé 50 lithay 1a @ s khoa
hoc dé xay drng quy trinh céng nghd quy mé hén treong dé xur Ii thusc nhdm trong nréc
thai cia nha may nhim thupe Téng cong ty ¢t Nambinh.

Tir khoa laccase, lsi mau, maudng hop, mau xanh ha tinh, \at liéu polypropylene.

1. MO PAU

Mau $ng hyp hién naydangduoc sr dung rt nhiéu trong cac nganh cdng ngpiva gay 6
nhiém méi tnrong nghiém teng. Nhing hyp chit nay dugc chia thanh cac nhém mau azo,
anthraquynone, heterocyclic, triphenylmethaneichphthalocyanine.Uéc tinh cé khang
100.000 lai thubc nhwm, chit nhwwm khac nhauwtwoc sr dung trong cdng nghp dét nhuwwm.
C6 khaing 7x10 tin thubc nhipm dugc sin xut ra trén toan thgioi va 10 — 15 %utong thibc
nhudm bi that thoat ra mdi trong trong qué trinham xuit [1]. Su loai mau thic nhbm hing
cac phrong phap it |i haic héa e theong doi hoi ki thuat cao, bn thoi gian va it héu qua.
Trong nhing nim gin day, lai mau va phaniy mau king phrong phéap sinh ¢t da duoc coi
& mot pheong phap thay thva than thén véi méi treong [2, 3, 4]. \6i sy phat trén cia khoa
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hoc ki thuat néi chung va céng nghsinh ke néi riéng véc sr dung cac vi sinh & va laccase
sinh ra tr vi sinh \at d¢ giam thieu luong clo tiéu th va hoa cht tay da duoc nhiéu nhom tac gi
nghién &u va chiing minh la gii phap cong nghco tinh kia thi va mangdi hi¢u qui kinh ©
cao. Tuy nhién, c6 ni loai thudc nhom khéng tié bi oxi hda hac bi oxi hda ndt phan boi
laccase, do chung cdictric ®ng kénh khé tham nip vao \ tri haat dong aia enzim hac c6
thé oxi hoa kfir Ion.Trong nlitng nim gin day, lai mau king laccase &i sy tham gia éa mbt
sb chit gin két gdm syringaldehyde, acetosyringone, 1-Hydroxybenaptfe (HBT) va axit
Violuric (ViO) dadugc sr dung va c6 hiu qua cao trong cong ngép nhom, cét may [5, 6].

Qua trinh lai mau ¢ quy mé céng ngkp doi hoi phai dugc thuc hién trong cac &thong
lién tuc. Qua trinh lai mau st dung cac & bao vi sinh 4t duoc ad dinh drong nhr co nhéu
tiém ning hon so i cac vi sinh vt khéngduoc ¢ dinh. Boi vi khi ¢b dinh vi sinh \it 18n gia
thé thich kyp c6do6 bén cao cé th lam cho cacé bao vi sinh gt phat trén tt va enzimduoc
sinh Hng hop lién ic [7, 8]. Bén anhdd, viéc sr dung cac enzim va vi sintivduoc 6 dinh cé
thé tai r dung nhéu chu ki va lai bo duoc cac lyp chit mau va phenol trong kling nhigt do
va pH ©ng. Theo nghién ¢u aia Kunamneni vaang sr [9], laccase & dinh trén Sepabeads
EC-EP3d4 thé hién dugc haat tinhdang chi y (203 U/g) cungsvsy cai thién vé do bén dbi véi
nhiét do, pH va thvi gian tai $ dung. Thém vaaid, laccase & dinh con hat dong Ht va én
dinh, gir dugc 84 % hat tinh bandau sau 17 chu ki oxy hoai@ ABTS va 41 % ha tinh trong
qua trinh lai mau methyl xanh trong reactorugng @ dinh (fixed-bed) sauam chu ki. C6
nhiéu nghién @u da sr dung cac 4t liéu khac nhawié co dinh vi sinh it trong laii mau thic
nhum nhr x6p polyurethane [10, 11], khnylon [12, 13], vt li¢u XOp polystyrene [14], ép
thép khongir[15], yi polypropylene kin tinh [16], \it liéu nano nix 5ng carbon nano [17]p8
nano @a bn hop chitosan/poly(vinyl alcol) [18]. Ngoai réf bén cia it liéu cing la tiéu chi
quyét dinh tinh thrc tién cia gia tié dé cd dinh Vi sinh \ét va trong nhiu treong hop, vat ligu tt
c6 nhéu chb bam dinh @ng € gilp cho si nam phat trén manh. Theo cac théng tin timdui
dugc, chodén ngay nay chia cé nhéu nghién éu Vé viéc sr dung Vat liéu polypropyleneié cb
dinh vi sinh vt trong qua trinh lg mau thc nhwm.

Trong nghién ¢u nay, ching tad4 tién hanhdanh gia ki nang loai mot sb mau 6ng hop
va mau xanh wbng hat tinh tr nudc thai nha may nhém NamBinh ki hon hop ba cling
nim FBV25, FBV28, FNBLal hi chi mot minh ching im FBV25 & dinh trén vt liéu PP
khi so sanh &i Bio-Cube va Bio-POR quy md khac nhau trontiéu kién phong thi ngigim.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Ba ching im FBV25, FBV28 va FNBLattugc phan 4p tir gb muc nrng qubc gia Ba Vi
va rom muc Ninh Binh théc bd sru tip gibng phong Coéng nghsinh oc Tai 8o mdi trong,
Vién Cong ngh sinh toc, Vién Han LAm Khoa éc va Céng ngé Viét Nam.

Mbi truong dé ba ching rim sr dung trong nghién u nay cé caetic diém nhr sau:
FBV25 sinh laccase c6 hiotinh cao nht 30.813 U/L trén mdi trong dch chét khoai tay cla
4 g/L cao tlit va 0,5 mM axit ferulic. FBV28 sinh laccadgt haat tinh 87.461 U/kgdrs trén moi
truong Ién menin (20 % om, 50 % cam gp va 30 % |G ngo) codosung 200 g/L @th chit
khoai tay, 10 g/L glucose, 10 g/L pepton va 0,5 méillin dé chinh d6 4m mdi twong
70 %. FNBLa1 sinh laccas@ihoat tinh 30.016 U/L trén mdi#dng c6 clira 200 g/L dch chigt
khoai tay, 12 g/L glucose, 3 g/L NaNQJg/L casein, 5 g/L cam va 1,5 mM CusSO
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Cac mau&ng hop (Ia cac mau tinh kBi) cua hang Sigma baddg hai nhém mau azo va
anthraquynone céia trac va tinh cfit khac nhawta dugc sr dung trong nghiénieu. Nhém mau
azo @m NY1, NY7 va IN13 i budc séng Bp thu cuc dai tuong ung 520, 499 va 580 nm.
Nhom mau anthraquynone baéng NY3, NY5 va RBBR i budc séng Ap thy cuc dai tuong
ung 595, 600 va 595 nm.

Nudc thii nha may nhém NamDinh cé mau xanhubng, 1a Bn hop mau éa thibc
nhuwm haat tinh ¢m Megafix Blue EBB 0 va Deimalen Red CLSBoc tron theo t 18 10:1
(goi tit & mau xanh ha tinh).

Cac lani vat ligu polypropylene (PP), Bio — Cube (BC) va Bio — R@P) duoc sr dung dé
cb dinh vi sinh it v6i ham rong trongttng 3, 6 va 7 g/L. PP l&vliéu do Vién Hoéa ke hop
tac Wi Vién Cong ngh sinh tpc, Vién Han 1am Khoa ¢c va Cong ng&Viét Nam to ra. \at
ligu c6 ding i, cau tao tr propylene, mau ing, duong kinh 0,05 mm, 4t liéu chiu duoc nhigt
d6 cao ln 150°C, kén va ctong duoc mai mon bi hoa chat.

BC la laai vat liéu aia Han Qiéc, c6 ding khji 1ap phrong x5p 0,5 cm x 0,5 cm x 0,5 cm,
khéi luong khaing 0,03 g/kbi, cau tao king kot polyurethane cé caé Irdng kich thrge khac
nhau, hat dong nhr chit mangdé chira sinh kidi caa vi sinh \t. Ti I8 bAmdd caa vi sinh it
lén BC phu thusc vao bc d6 dong cly qua vt liéu. Khaaing 70 % & rdng aia BCduoc lap diy
dé loai bo dugc hitu oo 6n dinh. Vat liéu BC chu dugc nhigt d6 cao fr 70 - 90°C, xUt va axit.

Vit liéu thr baduoc Sr dung trong nghiénieu nay 1a BP @ing 1a \at liéu cia Han Qiéc, ¢
dang khdi 1ap phrong x6p 1,5 cm x 1,5 cm x 1,5 cm, &hluong khaing 0,14 g/kbi, ciu tao
bang Polyvinyl alcoholdd xop 2,5-3 &/mm, duong kinh B 250 - 300 pm. ¥t liéu BP cldng
duoc mai mon.

2.2. Phrong phap
2.2.1. Xaddinh hait tinh laccase

Hoat tinh laccasedugc xac dinh dra trén g oxi héa ABTS (2,2'-azinbis (3-
ethylbenzthiazoline-6-sulfonic acidji@ laccaseab thanh kyp chit hap thy ¢ buéc séng 420 nm
(Aazo = 36.000 M.cmi®) ¢ diéu kién thi nghém [19]. Mot don vi haat d6 laccase ladong enzim
can thiét dé tao thanh 1 uM & phim tir ABTS trong thyi gian 1 phatg diéu kién thi nghém.
Hon hop phan ang (1 ml) @m 600 pldém natri acetat 20 mM (pH 3), 200 pl ABTS 2,5 mM va
200 pl dch laccase thé.

2.2.2. Xaadinh hiéu suit logi mau

Hiéu suit loai mauduogc dugc xacdinh theo cong tic:
Phan tram loai mau = (o hip thy bandau - d6 hip thu cudi)/dé hap thy bandau x 100 %.

2.2.3.péanh gia hiu suit logi mau ng hop va mau xanh ha tinh & nuge thii Nambinh i hon
hop am FBV25, FBV28, FNBLa bainh trén vit ligu PP, BC va B mé hinh 100 ml

Kha nang loai mot s mau tng hop va mau xanh h tinh tr nuéc thai nhusm Nambinh
boi hdn hop céc cling rim @b dinh trén at lieu PP, BC va BPam FBV25, FBV28, FNBLal
theo t1¢ 3 : 5 : 2d& dwoc khao sé&t. Gbng bn hop mim 10 % (v/v)duoc b6 sung vao moi
truong c6 ctira dch chét khoai tay 200 g/L; 2,5 g/L NiH.POy; 2,5 g/L NHNO;; hon hop bot
dau twong 1 g/L va cAmap 1 g/L. Mau éng hop vi tdng mdng d6 cubi la 100 mg/L bao ¢m
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RBBR, NY3, NY5, IN13 (dngdo mbi loai 20 mg/L) va NY1, NY7 (hngdé mdi loai 10 mg/L)
hoic mau xanh dong hat tinh tr nuéc thii nhubm NamPinh cé @ng dé bandau 240 mg/L
dugc bd sung vao méi trong nudi dy. Do Kt qua thu duoc tir mot sb nghién ¢u trude dé cho
thay axit violuric (ViO) la chit gin két c6 héu qua tot nhit khi tham gia vao qua trinhdomau
nén ViO i nong d6 0,1 mMda dugc sr dung trong nghiénieu nay. Cac aimg rim ¢ dinh
trén \at liéu duoc nudi ic & 110 vong/phat va néi d6 phong 28 - 36C.

2.2.4.Panh gia héu suit logi mau xanh hat tinh tr nuge thii Nam Dinh i hén hop ndm
FBV25, FBV28, FNBLa 1 ldo ch mgt minh cling nim FBV25 6 dinh trén vit ligu PP ¢
quy mo 10 lit

Thi nghém duoc thee hién trong cac x6 nim c6 tit tich 22 lit, khéng btacdong i cac
chit trong nrée thai. Suc khi bing may lom coéng sét 35 W Wi luu leong khi 20 lit/phat. Hai
dau suc khi duoc dit & hai bén thankié dam bao khéng khi lubntuoc ddi luu trong binh. Vit
lidu PP (1g/L)Xtung trong 6 nhra vaduoc treod vi tri phii yp nhim tao d6 thoang bt nhét. Vat
liéu PPdugc dandéu trong b nhim ting higu suit bam dinh i vi sinh vat. Khoang cach dia
ro dung VAt ligu va miit thoang ling %2 chéu cao tr mit thoangdén day binh. Lrong gidng 10 %
(V/v) gom hon hop im FBV25, FBV28 va FNBLal h@ ch mot minh ching ram FBV25
dugc bd sung vao mai trong chra nréc thai mau xanh hat tinh c6 ®ng do bandau 142 mg/L;
2,5 g/L NHH,PO;; 2,5 g/L NHINOzva CuSQ 0,15 mM.

2.2.5.Panh gia héu suit logi mau xanh hat tinh tr nuéc thaii Nambinh byi ching im FBV25
co dinh trén vt lieu PP¢ quy mé 50 lit

Thi nghém dugc thyc hién trong thung cé thtich 120 lit. Thangtuoc sic khi bing may
bom cong sat 60 W i luu lugng khi 82 lit/phit. Haid dung Vit ligu PP (1 g/Lxtuoc dat cach
nhau 10 cm. Bn dau suc khiduoc dit ¢ hai bén thanké dam bao khéng khi ludrtuoc dbi luu.
Luogng gibng im FBV25 10 % (v/v)Xiugc b sung vao mai trong chra mau xanh ha tinh tr
nudc thai co r‘éngd@ bandau 517 mg/L; 2,5 g/L NEH,PO;; 2,5 g/L NHNOsva CuSQ 0,25 mM.

3. KET QUA THAO LUAN

3.1. Higu st loai mau tong hep biing hén hep nim FBV25, FBV28 va ching FNBLal o
dinh trén vat liéu PP, BC va BP i chat gan ket ViO va khéng c6 ViO

Ba loai vat liéu PP, BP va BCét khac nhau & ban chit dugc sr dung dé so sanh kinniang
cb dinh tBn hop ba cling im FBV25, FBV28, FNBLal rdm danh gia nic do hip thy va kha
nang loai mau dia chingy quy mé 100 ml. @u tric @ia cac lai vat ligu (Hinh 1A) va kh ning
bam dinh aa vi sinh \it trén cac lai vat liéu nayda duoc quan satwbi kinh hién vi dién tir
guét SEM JEOL 5410 L\Muoc trinh bayy Hinh 1B.

Tur Hinh 1B ta tly cac cling rim duoc o dinh %t trén & 3 loai vat ligu. Tuy nhién, cac
chang ram bam dinh trénat liéu PP va BCat hon so \6i BP.
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A
400um

$4800-NIHE 10.0kV8:8

Hinh 1.Anh kinh hén vi di¢n tir quét.(A) CAu tric aia cac 4t ligu: PP (A1), BP (A2), BC (A3).
(B): Spi nam da duogc o dinh trén \dt liéu: PP (B1), BP (B2), BC (B3).

T Hinh 2 ta thy trongdiéu kién ch c6 mdi tuong, thibc nhbm va \at lidu thi mau b
hip thy tir 50 - 90 % vao it liéu BP va BC. Tuy nhién, mau thy khéngdang K vao \at liéu
PP. Heu suit qua trinh lai mau da vi sinh it ¢§ dinh trén céc # liéu duoc danh gia Bng
hiéu s kha nang loai mau thrc € caa ching vi lugng mauda bi hip thy vao cac gt liéu. Hon
hop nim duoc o dinh trén vt lisu PP hac khong é dinhdéu c6 khi ning laai duoc khaing 80
% lrong mau thdc nhbm co trong méi edng nudi dy (Hinh 2). Tuy nhién, ¥ic sr dung VAt
lidu 65 dinh € mang hi hiéu qua cao trong thic € vi vi sinh \at sinh enzim khoéngibrra troi
trong qué trinh & Ii. Béi véi BP va BC, mau 4p thu vao hai vt liéu nay ét cao dodé rat khé
danh giaduoc hiéu qua loai mau thrc ar cia vi sinh it dugc 6 dinh. Hon thé nira, gia thanh
cua \at lisu BC, BP qué cao savivdiéu kién cia cac nha may nbm hién nay. Dodd, viéc si
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dung hai lai vat liéu BP va BGdé lam gia th cd dinh vi sinh it S8 gap tré ngai trong viéc xac
dinh kha nang laai mau dia vi sinh vt trong dung ¢h va chi phi cho quy trinhixi tai nha
may. Hat tinh laccaseuoc sinh tng hop boi hdn hop cac cling rim phat hén sau 24 gi va

giam dan theo thyi gian, hén twong nay cling © laccasets dong vai trd quan ¢ng trong qua
trinh loai mau thiwe nhbm. Tir cac Kt qua thu duoc trinh bayd trén nén gt liéu PPda duoc

lya chon cho céc thi nghin tiép theo.
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Hinh 3.Kha ning laai mau dia hon hop rim ¢
dinh I&n \it liéu: PP (A), BP (B) va BC (C) khi c6
mat chat gan két ViO. Ki higu: (# ) - Hiéu qua loai

mau kb hdn hop rim khi b sung ViO, @) -
Hoat tinh laccase, ) - Vat lieu+hdn hop
nAm+Vio, (m) - Vat liéu.

Hinh 2.Kha ning lcai mau dia hon hop mm ¢

dinh I&n it ligu: PP (A), BP (B) va BC (C) khi

khdng c6 it chat gan két. Ki higu: (¢ ) - Higu

qué loai mau i hdn hop im, (A) - Hoat tinh

laccase, €) - Vit ligu+hon hop rim, (m) - Vat
ligu.

Theo Hu va ang sr [20], cac cht gin két, ciu tric mau va cadiéu kién loai mau anh

huéng nheu dén khi nang loai mau ki vi sinh vat va k¢ théng laccase/ch gin két. Do do, dé
tham doanh hréng aia chit gan ket dén hiéu qua loai mau @ia hon hgp vi sinh \at ¢o dinh trén
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céac lai vat liéu, 0,1 mM ViOda duoc bd sung vao mdi trong nudi @y. Pdi véi cac mauda
dugc chon trong nghién @u nay, héu qua loai mau Hng hyp cia Bn hop ching rim khéng
ting khi c6 nat chit gin két ViO (Hinh 3). Theo Park vadag sr [21], 90 % mautt nuée thai
nhum c6 rong d6 bandau 100 mg/Ld4 ki loai bo sau 13 ngayd ching rim Funalia trogii
dugc & dinh trén vt liéu Na-alginate. Cimg rim Phanerochaete chrysosporiugh dinh trén
Kissiris v6 @ d& laai duoc 100 % mau tim tinh ¢hc6 rong do 45 mg/L sau 8 ngay diéu kién
nudi kc [22]. Nhr vay, hon hop nim FBV25, FBV28 va FNBLald&dinh trén PP c6 khning
loai mau trung binh sodi cac ching rim da dugc cong 6.

Két qua thu duoc aing cho ching ta fiy kha ning laai mau @ia bBn hop cac cling im
FBV25, FBV28 va FNBLaldt ngay @ khi khdng c6 nit caa chit gin két ViO. Bac tinh nay &
gop phn lam gim chi phi @a quy trinh cdng nghx Ii.

3.2. Higu suit loai mau xanh haat tinh tir nwéc thai nha may nhupm Nam Dinh bing hén
hop chiing nam FBV25, FBV28 va FNBLal

Hon hop céac cling rim da duogc khao séat ki nang laai mau tng hyp, viy ching cé kh
nang loai mauddi véi ngudn nuéc thai thuc € tai nha may nhém hay khéng®é giai dap cau
tra 10i nay, Bn hop ba cling im FBV25, FBV28 va FNBLal {ié 5 : 3 : 2) & dinh |&n it
liéu PP c6 kh niang sinh éng hyp laccase (500 U/LJA duoc lya clon nhim nghién éu hiéu
qua loai mau mau xanh h tinh trong méc thai c6 dng 6 240 mg/L.Bot dau trong va cam
gao theong giau niv 1a ngn dinh drdng thich lop dé cac cling vi sinh it sinh tng hop
laccase. D@0, anh hrong aia cac cht dinh drdng kb sung nlr bot dau trong va cam go ding
nhu vai tro dia chit gin két dén kha nang loai mau @a hbn hop nim ¢4 dugc khio sat vatanh
gia sau 168 @i (Hinh 4).
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Hinh 4.Kha nang loai mau xanh hat tinh nréc Hinh 5.Hoat tinh laccase trong cac thi
thai nhubm boi hon hop 3 ching rim o dinh trén nghiém xir Ii loai mau nréc thai nhupm haat
vat lieu PP& quy m6 100 ml. Ky téu: (¢ ) - Hon tinhdam diac king Hon hop ba cling rim o
hop nam, (m) - Hon hop mm + PP, &) - Hon hop dinh & quy md 100 ml.

nam + PP + ViO, (x) - Bn hop rdm + PP + cam
+ bot dau twong + ViO.

Tir Hinh 4 ta thy kha ning loai mau @a vi sinh it khi dugc & dinh hay khéng & dinh
trén \at lisu PP, khi c6 rit hay khéng co it caa chit gin két ViO, déu cé héu suit loai mau
gan nhr trong duong nhau, khang 45 - 50 % sau 24 - 720giKhi bd sung Bn hop cam va bt
dau twong vao binh s li, higu st loai mau khénging so Wi mau déi chirng va duy triv 40 %
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chodén 168 gb. Nguoc lai, hiéu suit loai maud cac thi nglim con hi tiép tuc ting dén 70 -
85 % sau 72 gi

S5 lidu thec nghiém thudugc trong nghién @u nay nét 1an nira khing dinh cHit gin két
ViO khong c6 vai tro trong qua trinhalomau xanh dong hat tinh trong meéc thai ¢ nha may
nhwm Nambinh. Diéu nay cé y ngta rt I6n khi ung ding cac ciing am FNBLal, FBV28,
FBV25 da dugc ¢ dinh trén vt ligu PP trong thc t nkam xir li mau xanh hat tinh tr nuoc
thai nhusm ma khong &n t6i chi phi cho cht gan két.

Loai mau va phan iy thusc nhbm throng duoc thuc hién boi nim dam tring do s oxy
héa @a cac B enzim ligninolytic nlx lignin peroxidase, mangan peroxidase va lacca3g [2
Bén anh dé cing c6 nhtu nghién éu da ching minh kk nang loai mau thwe nhwwm khi sr
dung laccase thd va laccase tirdets [24]. Dodd, song song éi viéc xacdinh hiéu qua loai
mau, hat tinh laccase trong cacimaing da dugc xacdinh (hinh 5). Laccase sinbng hyp boi
hon hop cac cling rim FBV25, FBV28 va FNBLal gim dan theo thi gian xx Ii va ty 18
nghich Wi hiéu suit loai mau thwc nhiwm sau 168 @i. Két qua thu dugc ching © laccaseia
tham gia vao pin ung pha @ cau trac hay lam thagtoi nhém chirc cia thibc nhipm mau xanh
hoat tinh.

Theo ndt nghién @u da cong B, hiéu qua loai mau cam hat tinh 16 léndén 90 % sau 3
ngay khi xr |i bang ching mm tring Irpex lacteusdd dugc ¢ dinh trén polyuretan [25]. K
qua loai maudoé Maxilon & ndng dd 75 mg/L i chung Phanerochaete Chrysosporiuth dinh
trén Kissiris trong reactor trickle-bet 85 % sau 5 ngay [26].iTcac Kt qua thuduoc & trén ta
nhan thiy rang kha ning laai mau hat tinh aia tn hop ba cling rim FBV25, FBV28 va
FNBLal & dinh trén vt liéu PP trong néc thai hoat tinhdat hiéu qua cao on so Wi cac ching
dadugc cong I trudc d6, thim chi @ khi khéng c6 rat caa cHit gin két.

3.3. Higu suit loai mau xanh haat tinh trong nwéc thai & quy md 10 va 50 lit
3.3.1. Quy md 10 lit

Nham tiét kiém chi phi va @ dang & dung trong quy trinh lgi mau thc nhibm ¢ nhiing
quy md bn hon, khi ning loai mau xanh hat tinh tr nuéc thaii cia n hop ba cling rm

FBV25, FBV28 va FNBLal sod ching rim FBV25 & dinh trén PRIA duoc thrc hién ¢ quy
mo 10 lit (Hinh 6 va 7).

80 1

60 A

HH

40 1

Hiéu sudit loai mau(%e)

Hoat tinh laccase (U/L)

[
[
L
(=]

2 30 46 54 70 94 118 46 54 70 %4 118
Thoi gian (Gid) Thoi gian (Gio)

-1 4

Hinh 6.Kha nidng laai mau xanh het tinh trong  Hinh 7.Hoat tinh laccase trongili loai mau xanh
nuée thaii nhuom bsi chiung FBV25 @) va hon haat tinh tr nuéc thai nhuom boi chung FBV25 va
hop rdim (# ) ¢6 dinh & quy mé 10 lit. hén hop hop rim a dinh & quy mé 10 lit.
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Tir Hinh 6 ta thy hiéu qua loai mau xanh hat tinh aia ching rim FBV25 cao bn khaing
26 % so i hdn hop ba cling im FNBLal, FBV28 va FBV25 cungbalinh trén vt lisu PP
sau 118 gi. Hiéu suit loai mau @a Hn hop Mim va ching FBV25 & dinh trén wt liéu dat
twongung 46 % va 70 % sau 54ogkt li. Hon nira, hat tinh laccasei@a ching FBV25 hi tang
cao on so \6i thoi diém bandau dua giong vao 1a 158 U/L (Hinh 7). Nhvay, st dung ching
nim FBV25dé xu Ii loai mau xanh hat tinh trong meéc thai nhudm tr Nha may nhém Nam
Dinh $t hon so i hdn hop ba cling rim trén.

Mohori¢ va @ng sr [27] d& sr dung ching rim Bjerkandera adustad dinh trén béi
nhya chng 6ng hinh to c6 khi ning laai 95 % mau RB5 sau 20 ngay K véi ndbng dd mau ban
dau 1a 200 mg/L, mau chiy tir mau xanh sang mau vangsihghién ¢u khac éa Borchert
va Librada chrng minhdugc ching rim Trametes versicolocd khi nang loai duoc 91 - 99 %
hén hop 3 mau RB5, RR198 va BBR sau 200 ngayix quy md 3,5 lit [28].

Nhu vay, hon hop ba cting rim FBV25, FBV28 va FNBLal khong cho 4idinh laccase
cao nfat va din dén kha ning loai mau kém bn ching im FBV25, ding c6 tkt do méi tuong
chua thich lyp cho @ ba ching rim trén cung hat dong. Cho nén khié hop ¢ ba ching rim
nay \an chra nang caauoc hiéu qui loai mau trong khi chingéu co thé ¢d dinh 6t trén \at
liéu PP.

3.3.2. Quy mé 50 lit

Nhu da dé cap o trén, do ching rim FBV25duoc o dinh trén vt liéu PP cédu kha nang
loai mau xanh hat tinh trong éc thai tr nha may nhém Nambinh nén cac nghiénira xay
dung quy trinh cdng nghchi tap trung vao cting FBV25.

Chang rim FBV25 & dinh trén it liéu PPda duoc sr dung dé danh gia hiu st loai mau
xanh hat tinh tr nuoc thai nhusm c6 rng dd mau 517 mg/le quy md 50 lit va qua trinhidi
c6 b sung thém mai khoang, CuSQvéi ché d6 suc khi lién uc. Kha ning laai mau va hat
tinh laccasett chang im FBV25 & dinh trén PRIA dugc xacdinh theo thi gian va Kt thac
sau 96 gi xt li (Hinh 8).
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Hinh 8.Kha nang lcai mau xanh ,hat tinh trong méc thai nhuom va hat tinh laccase sinh rab
ching FBV25 & dinh trén PRy quy md 50 lit theo thi gian.

Két qua cho thy hiéu st loai mau @a ching FBV25 & dinh trén PP caafat khoang 78
% sau 16 gt vadat mirc cao nht 1a 94 % sau 96 §i Tuy nhién, hat tinh laccaseia ching
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FBV25 gim din sau 16 gi va hiu nhr khéng xaadinh duoc sau 47 gi, ching © laccaseia
tham gia vao qua trinhdbmau thwc nhuwm.

Theo Selvam vaang sr [29], hai ching rim Schizophyllum commune Lenzites eximia
¢6 kha ning l,ai mau nroc thai trong cbng nghldip nhuom. Trongdd, ching Schizophyllum
commundoai duoc 76,15 % khi ¥ |i theo ng (batch mode) va diéu kién nedc chiy lién tic
(continuous batch) kb duoc 55,92 % mau, con ahg rim Lenzites eximidoai duoc lan luot la
75,23 % va 54,60 % sau 5 ngay K. Chang rim Aspergillus flavusia & dinh trén sodium
alginate co6 kh nang loai dugc 98,47 % mauit nudc thai nhuom tai Tirupur; 94,41 % mau axit
xanh Wi va 95,88 % mau vang MGR bai boi nam Aspergillus wentiitd duoc 6 dinh. Trong
khi @6, mim Aspergillus wentikhdng & dinh ch c6 tt loai duoc 88,58 % mauit nuéc thai
nhwm; 93,05 % mau axit xanh va 90,48 % mau vang MGROng d6 100 mg/L trén moi
truong PDB sau 24 ¢inudi kc tai nhiét ¢ phong [30]. Nix vay, ching FBV25 & dinh trén it
liéu PP c6 kh nang loai mau cao bin so Wi cac ching m da dugc cong .

Cac Kt qua nghién @u loai mau théc nhibm haat tinh tr nha may Nhém Nambinh tir
quy md 100 mkén 10 lit va 50 lidta thudugc cac thong & can thiét nhit. Pay l1a @ so dé xay
dung quy trinh % Ii loai mau thwc nhwm & quy md hén tredng. O quy mé 50 mxa I loai
mau xanh hat tinh i nha may nhém Nambinh d& dugc tién hanh vadat hiéu qua cao (Kt
gua khong trinh bay day).

4. KET LUAN

D4 Iya chon duoc vat lisu PPdé cb dinh vi sinh it va khéng én bd sung cht gin két axit
violuric (ViO) nhung higu stit loai mau \an cao.

Hon hop ba cling im FBV25, FBV28, FNBLal va ¢hmdt minh cling rim FBV25
dugc b dinh thanh cong trénav lisu PPdé xu Ii loai mot sb mau dng hop va mau xanh ho
tinh trong méc thai cia nha may nhim Nambinh & cac quy md khac nhaG.mé hinh 100 ml,
v6i hdn hop 3 ching FBV25, FBV28, FNBLal &dinh trén it liéu PP lai duoc 86 % mau
téng hop c6 rong ddé 100 mg/L sau 144 giva 80 % mau xanh hbtinh c6 ongdo 240 mg/L tr
nuéc thai sau 166 g xir Ii. O quy mé 10 lit, Bn hop 3 ching rim &5 dinh trén t ligu PP lai
dugc 55 % va khi chsr dung ching im FBV25 & dinh trén vt liéu PP lai duoc 70 % mau
xanh hat tinh c6 ®ngdo 142 mg/L tr nuéc thai sau 54 gi. Va ching im FBV25 & dinh trén
vat liéu PP @ingda laai dugc 93,78 % mau xanh hbtinh ¢6 vngdo 517 mg/L & nudc thai sau
96 giv 6 quy mo 50 lit.

Léi cim on. CONg trinh nayduoc thyc hién nhy sy hd tro kinh phi ¢ia Bé tai doc lap cip Nha mroc
“Nghién aru cdng ngh sin xuat enzim ngai bao laccase, manganese peroxidase va lignin piciase tr

vi sinh vat phuc vu xir |i cac clit 6 nhBm da vong tlom”. Dé tai d& dugc nghiém thu ngay 13 thang 03
nam 2013.

TAI LI EU THAM KH AO

1. Yesilada O., Asma D. and Cing S. - Decolorizatidteatile dyes by fungal pellets, Proc.
Biochem.38 (2003) 933-938.

2. Hafiz 1., Asgher M., and Bhatti H. N. - Optimizatioof cibacron turquoise P-GR
decolourization byGanoderma lucidumIBL-05, Fresen Environ Bull.17 (2008)
1987-1993.

578



Loai mau thuéc nhuém bdng cac ching ndm FBV25, FBV28 va FNBLAL cé dinh trén...

10.

11.

12.

13.

14.

15.

16.

17.

18.

Asgher M., Azim M., Bhatti H. N. - Decolorizatiorf practical textile industry effluents
by white-rot fungugCoriolus versicolonBL-04, Biochem. Eng. A7 (2009) 61-65.

Bibi I., Bhatti H. N. and Asgher M. - Comparativiidy of natural and synthetic phenolic
compounds as efficient laccase mediators for #mestormation of cationic dye, Biochem.
Eng. J56 (2011) 225-231.

Soares G. M., Amorim M. T. P., Costa-Ferreira MUse of laccase together with redox
mediators to decolourize Remazol Brilliant BlueJRBiotech89 (2001) 123-129.

Couto S. R. and Herrera J. L. T. - Laccase prodaocét reactor scale by filamentous
fungi, Biotech. Adv25 (2007) 558-569.

Zhou J. L. and Kiff R. J. - The uptake of coppemiraqueous solution by immobilized
fungal biomass, J. Chem. Technol. Bioteg?(1991) 317-330.

Tieng Y. P. and Sun G. - Use of polyvinyl alcohslacell entrapment matrix for copper
biosorption by yeast cells, J. Chem. Technol. Rioté5 (2000) 541-546.

Kunamneni A., Ghazi |., Camarero S., Ballesteros Flou F. J., and Alcalde M. —
Decolorization synthetic dyes by laccase immohilioe epoxy-activated carriers, Proc.
Biochemis.43(2) (2008) 169-178.

Nakamura Y., Sawada T., Sungusi M.G., KobayashK&wahara M., and Ito H. - Lignin
peroxidase production b¥Phanerochaete chrysosporiynd. Chem. Engin. Japa0
(1997) 1-6.

Mielgo 1., Moreira M. T., Feijoo G., and Lema J. MBiodegradation of a polymeric dye
in a pulsed bed bioreactor by immobilizRHanerochaete chrysosporiutVater. Res36
(2002) 1896-1901.

Haapala A. and Linko S. - Productioniianerochaete chrysosporidignin peroxidase
under various culture conditions, Appl. MicrobiBiotech.40 (1993) 494-498.

Rodriguez Couto S., Rivela I, Mufioz M. R., Sanmom@& - Ligninolytic enzyme
production and the ability of decolourisation ofif°PR-478 in packed-bed bioreactors by
Phanerochaete chrysosporiuBiopro. Engin23 (2000) 287—-293.

Oztirk U. R. and Pazarlidu N. K. - Production and stimulation of manganese
peroxidase by immobilizeBhanerochaete chrysosporiufroc. Biochemis140 (2005)
83-87.

Couto S. R., Sanroman M. A., Hofer D., and GubitzMG - Stainless steel sponge: a
novel carrier for the immobilisation of the whitetr fungus Trametes hirsutafor
decolourization of textile dyes, Biores. Techrgi.(1) (2004) 67-72.

Kim J. J., Jang T. S., Kwon Y. D., Kim U. Y., andnKS. S. - Structural study of
microporous polypropylene hollow fiber membranesdendy the melt — spinning and
cold — stretching method, J. Membr. 23.(3) (1994) 209-215.

Feng W. and Ji P. - Enzyme immobilizied on carbanatubes, Biotech. Ad29 (2011)
889-895.

Xu R., Zhou Q., Li F. and Zhang B. - Laccase imrpdiion on chitosan/ poly(vinyl
alcohol) composite nanofibrous memberanes for Akarophenol removal, Chem. Eng.
J.222(2013) 321-329.

579



Nguyén Thj Lan Anh va NNK

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

580

Eggert C., Temp U., and Eriksson K. E. L. - Theniliglytic system of the white rot
fungusPycnoporus cinnabarinudPurification and characterization of the laccasapl.
Environ. Microbiol62 (1996) 1151-1158.

Hu M. R., Chao Y. C., Zhang G. Q., Xue Z. Q., andr(B. - Laccase- mediator system in
the decolorization of different types of recalaitralyes, J. Ind. Microbiol Biotect86
(2009) 45-51.

Park C., Lee B., Han E. J., Lee J. and Kim S. -dhwzation of Acid Black 52 by fungal
immobilization, Enz. Microbiol. TechnoB9 (2006) 371-374.

Ghasemzadeh R., Kargar A., and Lotfi M. - Decolatian of Synthetic Textile Dyes by
Immobilized White-Rot Fungus, International confeme on chemical, ecology and
environmental sciences, Pattaya, December, 201434p438.

Asgher M., Bhatti H. N., Ashraf M. and Legge R. L.Recent developments in
biodegradation of industrial pollutants by whitet fongi and their enzyme system,
Biodegr19 (2008) 771-783.

Baldrian P. - Purification and characterization latcase from the white-rot fungus
Daedalea quercinand decolorization of synthetic dyes by the enzyfppl. Microbiol.
Biotech.63 (2004) 560-563.

Tawar M., Svobodova K., Kuplenk J., Novotﬁy and Pavko A. - Biodegradation of azo
dye RO16 in different reactors by immobilizidex lacteusActa. Chim. Slov53 (2006)
338-343.

Afzal K., Farzaneh V., Majid M., Mehrnaz M. - Deodkation of Maxilon-Red by
Kissiris Immobilized Phanerochaete Chrysosporiuim a Trickle-Bed Bioreactor -
Involvement of Ligninolytic Enzymes, Iran J. Che@hem. Eng28(2) (2009) 5-13.

Mohori¢ M., Friedrich J., and Pavko A. - Decoloration lo¢ tdiazo dye reactive black 5
by immobilisedBjerkandera adustan a stirred tank bioreactor, Acta Chim. Sl&4
(2004) 619-628.

Borchert M., Libra J. A. - Decolorization of reaai dyes by the white rot fungus
Trametes versicolorin sequencing batch reactors, Biotech. Bioer§. (3) (2001)
312-321.

Selvam K. and Shanmuga P. M. - Biological treatnmafnidzo dyes and textile industry
effluent by newly isolated white rot funchizophyllum commurand Lenzites eximia,
Int. Biodet. Biodegr2 (4) (2012) 1926-1935.

Dorthy C. A. M., Sivaraj R. and Venckatesh R. - Bledzation efficiencies of dyes and
effluent by free and immobilized fungal isolatester. J. Env. Sci. Red. (4) (2012)
109-113.



Loai mau thuéc nhuém bdng cac ching ndm FBV25, FBV28 va FNBLAL cé dinh trén...

ABSTRACT

DECOLORIZATION OF DYE BY FUNGAL STRAINS FBV25, FBV2 AND FNBLA1
IMMOBILIZED ON POLYPROPYLENE MATERIAL

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

Institute of Biotechnology, Vietham Academy ofr&seand Technology, 18 Hoang Quoc
Viet street, Cau Giay District, Hanoi, VietNam

"Email: dangcha80@yahoo.com

A mixture of fungal strains FBV25, FBV28 and FNBL.adolated from decayed wood of
Bavi national forest and from rotten rice straw Ninhh Binh province, was successfully
immobilized on polypropylene (PP) material. Deciaation of synthetic dyes including acid red
299 (NY1), acid red 266 (NY7), acid blue 62 (NY&¢%id blue 281 (NY5), acid blue 113 (IN13),
Remazol Brilliant Blue R (RBBR) and blue reactiveedrom wastewater of Nam Dinh textile
factory was carried out. In 100 ml scale, synthdties at concentration of 100 mg/L and blue
reactive dye with 240 mg/L concentration from wastter was decolorized 86 % after 144
hours and 80 % after 166 hours, respectively, bgure of three fungal strains FBV25, FBV28
and FNBLal immobilized on PP material. For the l@riscale, blue reactive dye at
concentration of 142 mg/L from wastewater was regaos5 % and 70 % by mixture of three
fungal strains and FBV25 strain immobilized on PRtamal, respectively, after 54 hours.
FBV25 strain immobilized on PP material also rentb9d % blue reactive dye with 517 mg/L
concentration from wastewater after 96 hours atite®-scale. The obtained results providing
basis in technological development for dye remavahe field scale.

Keywords:blue reactive dye, decolorization, laccase, syittliye, polypropylene material.
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