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Anh huéng ciia mot s6 diéu kién dén viéc on dinh hoat tinh laccase trong bao tir
Bacillus subtilis va khao sat kha ning khir mau thuoc nhudm azo cia laccase

Effect of various conditions on stabilizing laccase activity in Bacillus subtilis
spores and evaluating the ability of laccase to decolorize azo dyes
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Laccase 13 mot polyphenol oxidase va viéc 6n dinh hoat
tinh ctia enzyme nay thudng gip nhiéu khé khan. Vi viy, viéc
tim ra phuong phap 6n dinh hoat tinh laccase c¢6 y nghia thuc
tién. Chung Bacillus subtilis duoc nudi cdy trong méi truong tao
bao tir, va thoi gian cling nhu phu0’ng phép thu nhéan bao tur duogc
khao sat dé tao ra mau ché pham c6 hoat tinh laccase cao nhat.
Hoat tinh laccase tir mau B.subtilis sau 04 ngay nudi cay di ting
14.53 1an so véi ngay dau tién. Sinh khéi chira bao tir dugc xtr Iy
v6i NaCl va CuSO, dé tao mau ché pham co hoat tinh laccase.
Sau khi xir Iy, mau ché pham dugc bao quan trong CuSO, dé
khao sat tinh on dinh cua laccase. Trong cac néng do khao sat,
ndéng d6 CuSO, 0.25mM cho hoat tinh laccase cao nhat (39 U/g),
tang 2.38 lan sau 06 tudn bao quan. Vé nhi¢t do bdo quan, mau
ché pham bao quan ¢ 4°C c¢6 do ting hoat tinh cao nhat (ting 2.9
1an) va 6n dinh nhat so v6i mau bao quan & -4°C (tang 1.19 lan)
va 37°C (tang 2.02 lan). D6i véi thoi gian bao quan, mau ché
pham bao quan trong CuSO,4 0.25mM & 4°C sau 12 tuan van duy
tri hoat tinh laccase on dinh va ting 2.64 lan (39.42 U/g) so véi
mau ban dau. Sau 09 tudn, hoat tinh laccase dat muc tang cao
nhat, ting 3.44 lan (51.33 U/g). Mau ché phiam bao quan trong
CuSO;4 0.25mM sau 04, 08 va 12 tuan dat hidu suat khir mau lan
luot 12 46.75%, 65.02% va 70.89%. Két qua cho thdy co6 mdi
tuong quan thuadn gitta hoat tinh laccase va kha nang khu mau
Congo red ctia mau ché pham.

ABSTRACT

Laccase is a polyphenol oxidase, and stabilizing its
activity can be challenging. Therefore, developing a method to
stabilize laccase activity is of practical significance. Bacillus
subtilis was cultured to produce spores, and the time and method
for collecting spores to achieve the highest laccase activity were
investigated. Laccase activity from the B.subtilis sample
increased 14.53 times after 04 days of culture compared to the
first day. The biomass containing spores was treated with NaCl
and CuSO, to create samples with laccase activity. After
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treatment, the sample was preserved in CuSO, to assess the
stability of laccase. Among the CuSQO, concentrations tested,
0.25mM CuSO, gave the highest laccase activity (39 U/g), which
increased 2.38 times after 6 weeks of preservation. Regarding the
effect of temperature, the sample preserved at 4°C showed the
highest activity increase (29 times) and the most stability,
compared to samples preserved at -4°C (1.19 times) and 37°C
(2.02 times). As for preservative time, the sample preserved in
0.25mM CuSO, at 4°C for 12 weeks retained laccase activity,
with a 2.64 times increase (39.42 U/g). After 09 weeks, the
laccase activity increased the most, showing a 3.44 times
increase (51.33 U/g). The sample preserved in 0.25mM CuSO,
Keywords: showed the % discoloration of 46.75%, 65.02%, and 70.89%
Bacillus subtilis; congo red;  after 04, 08, and 12 weeks, respectively. The results demonstrate
decolorizes azo dye; laccase; @ positive correlation between laccase activity and the Congo red
stabilizes activity decolorization ability of the spore sample.

1. Pat van dé

Congo red thugc nhoém thude nhuém azo, 1a thusc nhudm tong hop dau tién duoc san
xuat c6 kha nang nhudém tryc tiép vai bong (Saratale & ctg., 2011). Thudc nhuém c6 tén hoa
hoc la 3.3’-(1E,1’E)-biphenyl-4.4’- diylbis(diazene-2.1-diyl)bis(4-amin naphthalenel-
sulfonate) (Ali & ctg., 2016).

Hinh 1

Cdu Trlc Hoa Hoc cia Congo Red
NH,

Ghi chu: Dt liéu tir “Molecular uptake of congo red dye from water on iron composite nano particles” bai 1. Ali,
Z. A. AL-Othman, & A. Alwarthan, 2016, Journal of Molecular Liquids, 224(A), pp. 171-176
(https://doi.org/10.1016/j.mollig.2016.09.108)

Thubc nhudm azo gay tac dong tiéu cuc dén con ngudi nhu 1a chat gay ung thu, chat gay
dot bien gen. Bong thoi, su hién dién cta ching véi nong d6 cao trong hé sinh thai nudc anh
huong dén hoat dong quang hop, lam suy giam chat luwong nudc, ldam giam lugng khi hoa tan,
gay ra tac dong nguy hai doi vaéi hé thuc vat thuy sinh va hé dong vat (Abo-State & ctg., 2017).

Hién nay c6 rat nhiéu phuong phap vat ly va hda hoc dé khir mau thudc nhuém trong
nudc thai, trong d6 phuong phap sinh hoc than thién véi moéi treong va hiéu qua cao da tré
thanh mot hudng di moi day tiém ning (Hanis & ctg., 2020). Laccase duoc coi 1a cong cu sinh
hoc xanh day hira hen cho mét loat cac tng dung Xt Iy méi trudng (Chauhan & ctg., 2017).

Laccase (EC 1.10.3.2) (benzenediol:oxygen oxydoreductase) la enzyme oxy héa -
khtr, c6 phd co chat rong. Phan tir c6 chira 04 nguyén tir ddng xUc tac va khir oxy thanh nudc
(Kunamneni & ctg., 2008). Laccase phan bd rong réi trong tu nhién & mot sé thuc vat, con
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trang, nim va vi khuan (Wang & ctg., 2016). O Bacillus subtilis, laccase c6 vai tro trong sinh
tong hop céc sic t6 bao tir mau nau va bao vé bao tir chéng tia UV va hydrogen peroxide
(Guan & ctg., 2015; Mishra & Srivastava, 2016).

D c6 nhidu nghién ctu vé dic tinh cua laccase va kha nang tng dung enzyme nay trong
xt 1y moi truong, noi bat 1a kha niang phan hay thudc nhudém, trong d6 co thudc nhuém azo.
Laccase c¢6 kha ning oxy hoa Congo red tao ra ion carbocation. lon nay lién két véi cac nhom
cho dién tir nhw —OH, —SO5 hodc ion halogen, dan dén su phan cit khong dbi xang cua lién két
azo va hinh thanh p-Dihydroxy biphenyl cung véi hai diazine trung gian. Céc diazine trung gian
nay khong 6n dinh khi cd su hién dién cua O,. Mit khéc, khi hai diazine mat phan tir nito va
lién két véi nhém hydroxyl tai cting vi tri, ching tao ra 8-aminonaphthol-3-sulfonic acid. Cudi
cung, 3-Hydroperoxy-8-nitrosonaphthol dugc hinh thanh bai qua trinh oxy hda amine va khur
nhom sulfo cua 8-aminonaphthol-3-sulfonic acid. Nhu vay, Congo red da bi khir thanh céac
nhom hydroxyl va chat chuyén hoa hydroperoxyl khong doc (Telke & ctg., 2010).

Hinh 2
Co Ché Khir Mau Congo Red cuia Laccase
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Ghi cha: Dt liéu tir “Decolorization and detoxification of Congo red and textile industry effluent by an isolated
bacterium Pseudomonas sp. SU-EBT” boi A. A. Telke, S. M. Joshi, S. U. Jadhav, D. P. Tamboli, & S. P.
Govindwar, 2010, Biodegradation, 21(2), pp. 283-296

Nam 2011, Chun Lei Wang d4 nghién ctru dic tinh ciia laccase trén bao tir vi khuan B.
subtilis WD23 va tng dung khir mau thuée nhuom, véi két qua 1a 90% thube nhuém remazol
brilliant blue R va alizarin red di duoc khir trong vong 24 gio, dong thoi, hiéu qua khar mau
cac loai thuéc nhuém khac nhu congo red, methyl orange va methyl violet déu dat 50%
(Wang & ctg., 2011). Nam 2015, gen cotA cua chung B. subtilis WD23 dwgc chuyén vao E.
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coli tao laccase tai t6 hop va nhém nghién cau trén tiép tuc thanh cong trong khao st kha
ning khir mau thudc nhuém cua laccase tai to hop (Wang & ctg., 2016). Cac nghién ctu vé
kha niang phan hay thuéc nhuom cua laccase vi khuan di cho thay tiém ning ¢ng dung cua
ching trong xir Iy cac van dé 6 nhiém méi truong.

Laccase ¢ Bacillus subtilis nam trén 16p vo bao ta, va day 1a mot loi thé dé phat trién
cac ché pham laccase dang bao tir. Viéc 6n dinh hoat tinh cua laccase con gip nhiéu khé khan
vi ddy la enzyme oxy hda khir. Cac nghién ciru trude ddy chu yéu tap trung vao viéc khao sat
anh huong cua cac yéu td nhu nhiét do, thoi gian, nong do CuSOs, hay ndng do co chat, ...
nham xéc dinh cac diéu kién téi wu dé enzyme nay hoat dong hiéu qua. Trong nghién ctu nay,
chdng tdi tién hanh khao sat mot sé yéu td gilp on dinh va duy tri hoat tinh caa ché pham
laccase tir Bacillus subtilis theo thoi gian. Sinh khéi chtra bao tir B. subtilis c6 hoat tinh
laccase sau khi bao quan dwoc kiém tra kha nang khir mau thude nhuom Congo red. Két qua
ctia nghién ctru c6 ¥ nghia thyc tién khi tao ra dugc ché pham laccase dang bao tir va tng
dung ché pham chira laccase trong viéc khir mau thuéc nhuém azo.

2. Pdi twong va phwong phap nghién ciu
2.1. Péi twgng nghién ciru

Chuang Bacillus subtilis do phong thi nghiém Céng nghé enzyme, Bo mén Sinh hoa,
Khoa Sinh hoc - Céng nghé sinh hoc, Trudng Pai hoc Khoa hoc tu nhién, Pai hoc Quéc gia
Thanh phé H6 Chi Minh cung cap.

2.2. Phwong phap nghién ciru
2.2.1. M6i truong nudi cdy tao bao tir

Chung khao sat dugc hoat hoa trén méi trudng LB (Cao nim men 0.5%, Trypton 1% ,
NaCl 1%). Sau dé, chung di hoat hoa dwoc chuyén tiép sang méi truong nudi cay tao bao tir
Véi ti & cay gidng la 5%.

MBoi trudng nudi ciy tao bao tir 1a hdn hop caa 03 dung dich A, B va C theo ti 18 thé
tich 100:1:1 (Schaeffer & ctg., 1965). Trong do:

- Dung dich A: K;HPO,4 1%, KH,PO, 0.35%, NH4CI 0.05% va, D-Glucose glucose 0.2%;
- Dung dich B: MgSQO,4.7H,0 0,5%, FeSO,4.7H,0 0.05%;

- Dung dich C: CaCl; 0.5%, MnCl; 0.05%.

2.2.2. Phuong phdp khao sat thoi gian thu nhdn sinh khéi chira bao tir

B. subtilis duoc nudi ciy trén moi truong tao bao tir vai & nhiét do 37°C, véi toe do lic
200 vong/phat. Sinh khéi chira bao tir dwoc thu tir canh truong nudi cay sau 01, 02, 03, 04, 05,
06, 07 va 14 ngay. Dich canh truong dugc ly thm 12,000 vong/phut trong 15 phut, sau d6 loai
bo phan dich va thu can sinh khdi chira bao tu.

2.2.3. Phwong phdp thu nhan sinh khéi chira bao tir

Sinh khéi chira bao tir dwgc thu nhan tir dich canh trudng nubi cay ching B.subtilis. Cu
thé, sau khi ly tam 12,000 vong/phut trong 15 phut, phan dich dugc loai bo va sinh khéi chira
bao tir dugc thu nhan. Sinh khdi duoc huyén phu trong nuéc cat 02 1an hap khir tring. Sau khi
ly tim 12,000 vong/phut trong 15 phut, sinh khdi duoc thu nhan lai. O budc tiép theo, 0.5mg
sinh khéi chira bao tir duoc cho vao eppendorf va o véi 1ml NaCl 0.5M trong 01 phat (Hirose
& ctg., 2003). Sau d6 khi ly tam 10,000 vong/phut trong 05 phut, can duoc thu nhan va dugc u
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vai Iml CuSO,4 0.25mM trong 30 phut (Mongkolthanaruk & ctg., 2012). Sau do, ly tam 10,000
vong/pht trong 05 phit va thu can. Tién hanh xac dinh hoat tinh laccase cua tirng mau sinh
khéi chura bao tir.

2.2.4. Phurong phdp xac dinh hogt tinh laccase

Hoat tinh laccasse dugc xac dinh dwa trén sy oxy hdéa 2.2’-azinobis
(3 ethylbenzothiazoline-6-sulphonic acid) (ABTS) bai laccase thanh hop chit ¢c6 mau xanh
hip thu &nh sang tai budc séng 405nm (Cho & ctg., 2011). Mot don vi hoat do laccase 1a
lwong enzyme can thiét dé tao thanh 1uM san pham tir ABTS trong thoi gian 01 phat, & diéu
kién phong thi nghiém (Diwaniyan & ctg., 2010).

Thanh phan phan tng (1ml) gém: 900ul dém acetate 0.1M pH 3.7, 0.05mg sinh khéi
chtra bao tir va 100l ABTS. Sau 15 phdt phan tng, hdn hop dugc ly tam dé loai bo bao tu,
phan dich con lai dugc do ¢ budc séng 405nm dé dinh luong san pham tao ra.

2.2.5. Phirong phdp xdc dinh khd ndng khir mau Congo red cza mau ché pham

Thanh phan phan @ng gom: Congo red 15uM, acetosyringone 4.5uM, luong bao tir
0.025g hodc hoat tinh laccase 0.5 U/g. Sau 04 gio phan tng hat 1ml dung dich dem ly tim 10,000
vong/phut trong 05 phdt, loai cin, thu dich ndi, va do OD cua dich ndi tai budc séng hap thu tdi
da cuia Congo red (495nm). Hiéu suat khir mau duoc tinh theo cong thirc (Cho & ctg., 2011):

ODo—-0Dt

0, - % 0,
H (%) = Z2-2>2*100% 1)

Trong do:

- H: Hiéu suat khir mau

- OD,: gia tri OD tai thoi diém 0 phut

- ODy: gi4 tri OD tai thoi diém t phut.

2.2.6. Phirong phdp xir Iy sé liéu

Xur ly s6 liéu théng ké bang phan tich phuong sai mot yéu té (One-way ANOVA),
kiém dinh Post - Hoc theo phuong phap Turkey bang phan mém SPSS.

3. Két qua va thio luin

3.1. Khdo sat thoi gian thu nhdn bao tw

Két qua khao sat thoi gian thu nhan bao tir duoc thé hién qua Hinh 3. Két qua cho
thdy, hoat tinh laccase cua bao tir ting dan tir ngay thir 2 dén ngay thir 4, sau d6 hau nhu
khéng thay doi dang ké vao cac ngay tha 5, 6, 7, 8, va hoat tinh duoc ghi nhan giam vao ngay
thir 14.

Véi két qua thu duoc, nhan thiy thoi diém thich hop thu bao tir 12 ngay thir 4 trén moi
truong nudi ciy tao bao tir. Pay 1a thoi diém da co su hinh thanh bao tur, hoat tinh laccase dat
19.8 U/g va tang gp 14.53 1an so véi ngay dau tién. O ngay thi 6, hoat tinh laccase dat 20.96
Ul/g va tang 15.88 lan khi so véi ngay dau tién. Két qua phu hop véi nguyén cau caa Kumar
va cong su, hoat tinh laccase tir Bacillus sp. sau 04 ngay nudi cy dat gia tri cao nhat (Kumar
& ctg., 2020). Do hoat tinh laccase xac dinh dugc vao ngay thir 4 va ngay thir 6 khdng co6 su
khéc biét 16n, nén thu bao tir & ngay thir 4 thi sé tiét kiém duoc thoi gian va chi phi hon, mang
lai hidu qua kinh té cao hon.
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Hinh 3
Biéu Po6 Thé Hién Hogt Tinh Laccase trén Bao Tu Thd theo Thoi Gian Nudi Cay
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Ghi chi: Két qua dir liéu cia nhom nghién ciru
3.2. Khdo sadt phwong phdp xiu ly bao tw

Két qua khao sat anh huong cua phuong phap xtr 1y bao tir 18n hoat tinh laccase dugc
thé hién & Hinh 4. MAu sinh khdi thd c6 hoat tinh laccase 1a 19.13 U/g, mau sinh khéi xir ly
v6i NaCl va CuSQ, c6 hoat tinh 12 23.73 U/g tang 1.24 lan so véi mau sinh khdi thd va mau
sinh khdi xtr ly vai lysozyme ¢6 hoat tinh cao nhat 1a 29.2 U/g tang 1.53 lan so véi mau tho.
Hinh 4
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Ghi chi: Két qua dir liéu cia nhom nghién ciru

Mau sinh khéi khi xtr Iy bang NaCl di giup lam sach té bao vi khuan va ABTS dé
dang tiép xuc véi laccsase, do d6 hoat tinh laccase ting so v6i mau sinh khi thd (Forootanfar
& ctg., 2016). MAu sinh khéi xu ly lysozyme c6 hoat tinh laccase cao do phwong phap da loai
duoc phan I6n céc té bao, vi vay, ABTS c6 thé d& dang tiép xtc vai laccase trén vo bao tir 1am
cho hoat tinh laccase ting 1.53 lan. Tuy nhién, phwong phap nay trai qua nhiéu budc (phé v
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té bao, loai bo té bao, ...) va sir dung nhiéu hoéa chat, quy trinh kha phtc tap, gia thanh
lysozyme cao va néu khdng thé loai hét lysozyme trong mau trong qué trinh bao quan thi s&
anh huéng téi hoat tinh laccase cua bao tir. Lysozyme khi tiép xdc truc tiép vai laccase 1am
cho cac chudi oligosacharide lién két vai laccase bi phan huay, anh huéng téi cau trdc va lam
giam hoat tinh laccase (Claus, 2004). Vi vay, phuong phap xir bao tu véi NaCl va CuSO, tao
ché pham dugc chon dé tién hanh cac nghiém thuc tiép theo.

3.3. Anh hwéng cia nong dp CuSO,dén hoat tinh laccase

Hinh 5 thé hién két qua khao sat anh huong ndng do6 CuSO4 dén hoat tinh laccase cua
mau bao quan. Sy bao quan mau trong CuSO4 v6i nong d6 0.25mM va 0.5mM déu c6 xu
huéng 1am ting hoat tinh laccase sau 06 tuan bao quan. Sau thdi gian dai, té bao chuyén sang
dang bao tir, luong bao tir trong mau bao quan cao hon so voi ban dau nén hoat tinh laccase
6 su gia ting. Ngoai ra, CuSO4 1a mot cofactor cua laccase nén da gitp on dinh ciu trac cua
enzyme trong thoi gian bao quan (Mongkolthanaruk & ctg., 2012). Nguoc lai, ndng do Cu®*
1mM khéng lam thay d6i, hoat tinh laccase sau 06 tudn bao quan. Két qua nay cho thay khi
dugc str dung ¢ ndng d6 1mM Cu?* ¢6 thé da tro thanh tac nhéan gay trc ché hoat tinh laccase.
Két qua nay phi hop v6i nghién ciru ciia Ming-Qiang Ai va cong su, khi ndng d6 Cu®* tang tir
ImM 1én SmM va 10mM, thi hoat tinh laccase giam xubng con 92.3% va 80.9% so véi ban
dau (Ai & ctg., 2015).

Hinh 5
Anh Hurong ciia Nong Bé Cusos dén Hogt Tinh Laccase trong 06 Tuan Bao Quan
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Ghi chi: Két qua dir liéu cia nhom nghién ciru
Vi vy ndng d6 CuSO4 0.25mM duoc chon cho cac khao sét tiép theo.
3.4. Két qud khdo sat dnh hwéng ciia nhiét dg bdo qudn

Anh huéng cua nhiét d6 dén hoat tinh laccase duoc thé hién trong Hinh 6. Mau bao
quan & nhiét d6 37°C ¢ hoat tinh ting cao nhat sau 04 tuan (dat 39.57 U/g), sau thoi gian nay
hoat tinh ¢6 xu huéng giam dan. Trong khi d6, mau bao quan ¢ nhiét d6 4°C dat hoat tinh cao
nhit sau 06 tuan (38.65 U/g) va c6 xu hudng ting dan hoat tinh. Hoat tinh laccase clia mau
bao quan ¢ nhiét 46 -4°C khong thay ddi trong qua trinh bao quan.
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Hinh 6
Anh Huéng ciia Nhiét P6 Bao Quan dén Hoat Tinh Laccase ciia Mau trong 06 Tuan Bdo Qudn
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Ghi cha: Két qua dir liéu cia nhom nghién ciru

Theo nghién ctiru caa Guo va cong su (2017) laccase tir Bacillus hoat dong téi vu &
muc nhiét tir 30 - 40°C, khi nhiét do ting tir 40 dén 80°C hoat tinh laccase c6 xu hudng giam
(Guo & ctg., 2017). Biéu nay phi hop véi nghién ciu khi hoat tinh laccase cia mau bao quan
& 37°C dat gia tri cao nhat sau 04 tuan bao quan, tuy nhién sau thoi gian nay, hoat tinh lai
giam dan. Trong khi & nhiét d6 bao quan 4°C, sau 06 tuan, hoat tinh laccase ting dan. Theo
Phoane va cong su (2022), nhiét do va thoi gian bao quan ciaa mau Bacillus subtilis dong kho
anh huong dén kha ning song sot cia ching, ¢ nhiét 6 -20°C, toan bo vi khuan déu ¢ kha
nang song s6t sau 240 ngay, ti & sdng s6t giam dan & nhiét do 4°C va 25°C (93.3% va 86.6%)
(Phoane & ctg., 2022). Nhu vay, khi bao quan mau bao tir trong dung dich CuSO,4 0.25mM,
nhiét d6 da anh huong dén kha ning sdng sét cua Bacillus subtilis va hoat tinh laccase cua
mau. Trong khao séat nay, nhiét d6 bao quan 4°C 1a phl hop dé dam bao duoc hoat tinh
laccase trong thoi gian dai.

3.5. Két qud khdo sat dnh hwéng ciia thoi gian bdo quan

Sinh khdi chira bao tir dwgc xir Iy véi NaCl va CuSO,, sau d6 miu dwgc bao quan
trong CuSO, 0.25mM & nhiét 46 4°C. Két qua khao sat anh hudng cua thoi gian bao quan dén
hoat tinh laccase duoc thé hién & Hinh 7. Theo d6, miu bao ti c6 hoat tinh ting dan va dat
hoat tinh cyc dai tai tuan thir 9 voi hoat tinh 13 51.33 (U/g), ting 3.44 1an so v6i ban dau. Tir
tuan tha 9 tré di, hoat tinh ¢6 xu huéng giam dan. Sau 12 tuan, hoat tinh laccase dat duoc 12
39.42 (U/g), tang 2.64 1an so vé&i ban dau. Tuy nhién can thém nghién ctu dé danh gia anh
huong cua nhiét dén hoat tinh ciing nhu kha niang séng sét cia mau bao quan dé cd thé két
luan chinh xac hon.
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Hinh 7
Anh Huéng cia Thoi Gian Bao Quan dén Hogt Tinh Laccase
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Ghi cha: Két qua dir liéu cia nhom nghién ciru

3.6. Két qud khir mau thugc nhudm azo cia mdu bao tir ban dau

Phan ung khtr mau CR lan lugt dugc thuc hién véi ngudn laccase tir cac mau bao tur
thé khéng qua xur ly, bao tu xir ly NaCl va CuSO,4 va bao tir xur ly lysozyme. Phan (g xay ra
trong 04 gi & 65°C, hoat tinh laccase khao sat & cac mau la 0.5 U/g. Két qua khir mau thude
nhuém CR caa cac mau bao tir duoc thé hién qua Hinh 8.

Hinh 8
Khd Nang Khir Mau Thuéc Nhugm Azo cia Cac Mdu Bao Tir
40 ,
33.21
9 28.57 3058
< 30 :
=
=
=]
&
S 20
z
=]
wn
& 10
=
0
A B C
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Ghi chl: A: Mau sinh khéi khéng xir 1y; B: Mau sinh khdi xtr Iy voi NaCl va CuSO4; C: Mau sinh khéi xir 1y véi
lysosome. Két qua dir 1iéu cia nhom nghién ctru
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Hiéu suat khir mau caa mau sinh khdi khdng xu Iy, mau sinh khéi xu Iy voi NaCl va
CuS0, va sinh khdi lysozyme ting dan (28.57%, 30.58% va 33.21%) (Hinh 7). Tuy nhién, hiéu
suat khir mau cua mau sinh khéi xtr 1y gia ting khong dang ké voi mau khong xir 1y. Diéu nay
pht hop véi hoat tinh laccase ban dau ctiia cac mau khi tién hanh phan tng khir mau (0.5 U/g).

3.7. Két qua khir mau thuéc nhuém azo ciia méu bao it bio quén trong CuS0, 0.25mM

Mau bao tir sau 04, 08 va 12 tuan bao quan trong CuSO4 0.25mM duoc st dung dé
thiét 1ap phan ung danh gia kha niang khir mau CR trong 04 gid va ¢ nhiét do 65°C. Luong
bao tir trong phan ung 13 0.025g. Két qua khao sat hiéu suat khir mau CR béi cac mau bao tir
néu trén dugc thé hién qua Hinh 9.

Hinh 9

Khd Nang Khir Mau ciia Cée Mau Bao Tie sau 04, 08 Va 12 Tuan Bdo Qudn trong CuSOy 0.25mM

80 o 70.81

< 70 65.34

= 60
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5 40
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[# ]

3 20

T 10

0 >

Sal} 04 Sal}OS Saq 12
tuan tuan tuan

Miau bao quan

Ghi chi: Két qua dir liéu cia nhom nghién ciru

Kha ning khir mau cua mau bao tir bao quan trong CuSO, 0.25mM ting theo thoi gian
bao quan mau. Hiéu suat khir mau ciia mau sau 08 tuan bao quan dat 65.02% va sau 12 tuan bao
quan dat 70.89% (Hinh 9). Biéu nay phu hop vai do ting hoat tinh laccase cua mau bao tr sau
04, 08 va 12 tuan bao quan so véi ban dau, véi mirc do gia tang lan luot 12 2.49; 3.04 va 2.78
lan (Hinh 7). Két qua cho thay mdi tuong quan gitra hoat tinh laccase va kha nang khir mau
Congo Red caa mau bao tir, khi tao dwoc mau bao tir ¢6 hoat tinh laccase tot, hiéu suat khir mau
CR sg€ cao.

Nhu vay, sau 04 ngay nudi ciy trén moi truong tao bao tir, chang Bacillus subtilis thu
nhan cd hoat tinh laccase dat 19.8 U/g. Nong d6 CuSO, 0.25mM va nhiét do 4°C 1a diéu kién
thich hop dé 6n dinh va duy tri hoat tinh laccase ciia mau ché pham trong suét 12 tuan bao
quan (ting 3.44 1an sau 09 tudn va tang 2.64 lan sau 12 tuan). Mau ché pham trong qué trinh
bao quan van thé hién su ting hoat tinh laccase va kha nang khir mau thuéc nhuém Congo
red. Nhu vay, nghién ciru da xac dinh duoc diéu kién bao quan phi hgp cho ché pham
Bacillus subtilis chtra laccase va mé ra huéng eng dung ché pham nay dé khir mau nudc thai
chtra thuéc nhuom azo.
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LOI CAM ON

Nghién ctru dugc tai trg boi Truong Pai hoc Khoa hoc Tu nhién, PHQG-HCM trong
khuén kho Dé tai ma s6 T2019-24.
TUYEN BO KHONG CO XUNG POQT LOQI iCH

Céc tac gia cam két, tuyén bd khong cé bat ky xung dot loi ich nao lién quan dén viée
cong bo bai bao nay.

Tai liéu tham khao

Abo-State, M. A. M., Saleh, Y. E., & Hazaa, H. A. (2017). Decolorization of Congo Red dye
by bacterial isolates. Journal of Ecology of Health & Environment An International
Journal, 5(2), 41-48.

Ai, M.-Q., Wang, F.-F., & Huang, F. (2015). Purification and characterization of a
thermostable laccase from Trametes trogii and its ability in modification of kraft
lignin. Journal of Microbiology and Biotechnology, 25(8), 1361-1370.
https://doi.org/10.4014/jmb.1502.02022

Ali, 1., AL-Othman, Z. A., & Alwarthan, A. (2016). Molecular uptake of congo red dye from
water on iron composite nano particles. Journal of Molecular Liquids, 224(A), 171-176.
https://doi.org/10.1016/j.molliq.2016.09.108

Chauhan, P. S., Goradia, B., & Saxena, A. (2017). Bacterial laccase: Recent update on
production, properties and industrial applications. 3 Biotech, 7(5), Article 323.
https://doi.org/10.1007/s13205-017-0955-7

Cho, E.-A.,, Seo, J., Lee, D.-W., & Pan, J.-G. (2011). Decolorization of indigo carmine by
laccase displayed on Bacillus subtilis spores. Enzyme and Microbial Technology, 49(1),
100-104. https://doi.org/10.1016/j.enzmictec.2011.03.005

Claus, H. (2004). Laccases: Structure, reactions, distribution. Micron, 35(1/2), 93-96.
https://doi.org/10.1016/j.micron.2003.10.029

Diwaniyan, S., Kharb, D., Raghukumar, C., & Kuhad, R. C. (2010). Decolorization of
synthetic dyes and textile effluents by basidiomycetous fungi. Water, Air, & Soil
Pollution, 210(1/4), 409-419. https://doi.org/10.1007/s11270-009-0263-x

Forootanfar, H., Rezaei, S., Zeinvand-Lorestani, H., Tahmasbi, H., Mogharabi, M., Ameri, A.,
& Faramarzi, M. A. (2016). Studies on the laccase-mediated decolorization, kinetic, and
microtoxicity of some synthetic azo dyes. Journal of Environmental Health Science and
Engineering, 14(1) 1-9. https://doi.org/10.1186/s40201-016-0248-9

Guan, Z. B., Shui, Y., Song, C. M., Zhang, N., Cai, Y. J., & Liao, X. R. (2015). Efficient
secretory production of CotA-laccase and its application in the decolorization and
detoxification of industrial textile wastewater. Environmental Science and Pollution
Research, 22(12), 9515-9523. https://doi.org/10.1007/s11356-015-4426-6

Guo, H., Lin, C., Wang, S., Jiang, D., Zheng, B., Liu, Y., & Qin, W. (2017). Characterization of
a novel laccase-producing bacillus sp. A4 and its application in miscanthus degradation.
BioResources, 12(3), 4776-4794. https://doi.org/10.15376/biores.12.3.4776-4794


https://doi.org/10.4014/jmb.1502.02022
https://doi.org/10.1016/j.molliq.2016.09.108
https://doi.org/10.1007/s13205-017-0955-7
https://doi.org/10.1016/j.enzmictec.2011.03.005
https://doi.org/10.1016/j.micron.2003.10.029
https://doi.org/10.1007/s11270-009-0263-x
https://doi.org/10.1186/s40201-016-0248-9
https://doi.org/10.1007/s11356-015-4426-6
https://doi.org/10.15376/biores.12.3.4776-4794

D6 T. Hong, Luong B. Uyén. HCMCOUJS-Ky thudt va Cong nghé, 20(2), 64-75 75

Hanis, K. K. A., Nasri, A. M., Farahiyah, W. W., & Rabani, M. M. (2020). Bacterial
degradation of Azo Dye Congo Red by Bacillus sp. Journal of Physics: Conference
Series, 1529, Article 022048.

Hirose, J., Nasu, M., & Yokoi, H. (2003). Reaction of substituted phenols with thermostable
laccase bound to Bacillus subtilis spores. Biotechnology Letters, 25(19), 1609-1612.
https://doi.org/10.1023/A:1025663931019

Kumar, A., Singh, A. K., Ahmad, S., & Chandra, R. (2020). Optimization of lacc ase
production by Bacillus sp. strain AKRCO1 in presence of agro-waste as effective
substrate using response surface methodology. Journal of Pure Appl Microbiology,
14(1), 351-362. https://doi.org/10.14302/issn.2377-2549.jndc-20-3460

Kunamneni, A., Camarero, S., Garcia-Burgos, C., Plou, F. J., Ballesteros, A., & Alcalde, M.
(2008). Engineering and applications of fungal laccases for organic synthesis. Microbial
cell factories, 7(1), Article 32. https://doi.org/10.1186/1475-2859-7-32

Mishra, S. K., & Srivastava, S. K. (2016). Production of extracellular laccase from bacterial
strain  Bacillus subtilis MTCC 1039 using different parameter. Biosciences
Biotechnology Research Asia, 13(3), 1645-1650. http://dx.doi.org/10.13005/bbra/2312

Mongkolthanaruk, W., Tongbopit, S., & Bhoonobtong, A. (2012). Independent behavior of
bacterial laccases to inducers and metal ions during production and activity. African
Journal of Biotechnology, 11(39), 9391-9398. https://doi.org/10.5897/AJB11.3042

Phoane, K. V., Tjoa, E., Joon, S., Karmawan, L. U., & Moehario, L. H. (2022).
Effect of temperature and preservation period on the viability of Ilyophilized
bacillus subtilis. Indo Global Journal of Pharmaceutical Sciences, 12, 153-155.

Saratale, R. G., Saratale, G. D., Chang, J. S., & Govindwar, S. P. (2011). Bacterial
decolorization and degradation of azo dyes: A review. Journal of the Taiwan institute of
Chemical Engineers, 42(1), 138-157. https://doi.org/10.1016/j.jtice.2010.06.006

Schaeffer, P., Millet, J., & Aubert, J. P. (1965). Catabolic repression of bacterial sporulation.
Proceedings of the National Academy of Sciences, 54(3), 704-711.
https://doi.org/10.1073/pnas.54.3.704

Telke, A. A., Joshi, S. M., Jadhav, S. U., Tamboli, D. P., & Govindwar, S. P. (2010).
Decolorization and detoxification of Congo red and textile industry effluent by an
isolated bacterium Pseudomonas sp. SU-EBT. Biodegradation, 21(2) 283-296.

Wang, C., Cui, D., Lu, L., Zhang, N., Yang, H., Zhao, M., & Dai, S. (2016). Cloning and
characterization of CotA laccase from Bacillus subtilis WD23 decoloring dyes. Annals
of microbiology, 66(1), 461-467. https://doi.org/10.1007/s13213-015-1128-8

Wang, C., Zhao, M., Lu, L., Wei, X., & Li, T. (2011). Characterization of spore laccase from
Bacillus subtilis WD23 and its use in dye decolorization. African Journal of
Biotechnology, 10(11), 2186-2192. https://doi.org/10.4028/AMR.113-116.226

©08

©The Authors 2025. This is an open access publication under CC BY NC license.


https://doi.org/10.1023/A:1025663931019
https://doi.org/10.14302/issn.2377-2549.jndc-20-3460
https://doi.org/10.1186/1475-2859-7-32
http://dx.doi.org/10.13005/bbra/2312
https://doi.org/10.5897/AJB11.3042
https://doi.org/10.1016/j.jtice.2010.06.006
https://doi.org/10.1073/pnas.54.3.704
https://doi.org/10.1007/s13213-015-1128-8
https://doi.org/10.4028/AMR.113-116.226



