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Fig. 1 The decolorization of ERIOCHROME blueSE by algae
(o]
a——n Chlorella vulgarisy -
O——0 Chlorella pyrenoidosa

O Oscillatoria tenuis;

0.6
E. 0.5
z Q\
3 04 : °\°\\Q
B ' I
2 03
2
® 0.2 -\n\“:l
W o
R

0.1

B 3
#Hig () Time(day)

B2 BEHEETHHNEER
Fig. 2 The decolorization of ERIOCHROME blackT by algae.
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F1 FHNBALEHHEGEER
N Tab. 1 Algae degradability of az9 compounds
B | RRY soW o H Obsarsd o
Characteristics ot degradatio

No. [Azo compounds structure len:taixvznm) g?%; ion

1 a4 4-NH, 445 63

2 2’%g§§{%ﬁ$ 2,4-(NH,), B 447 50

3 xjﬁg{g%{% 4-NB, 374 48

4 | 4-pLmEE 4-0H - 347 55

5 RER I 4-0H 477 67

6 FF I 2-OH 348 4

7 FAF I 2/,4'-(CH,), 485 5

8 it B g 4'-N-(CH,), 466 0

9 B 34T o 4'-N-(Ci1,), 430 0

10 i 4-N-(CH,), 446 18
1| HEEEERE 4-0-CH, 350 20
12 | EpEmasns 4’-80,Na,4-NH, ' 470 40

13 ®ET 4-SO,Na, 2-0OH, 2'-OH 527 76
14 815 SE 6;?8;2“;,,97'7_3(%5;2 530 95

15 B 4'-S0,Na, 4-OH ’ 475 62
16 |EERWIE B,RL 6’92‘,@_%11:?)5?,,"’_’L{S?’Na 587 100
e .
s | EEmEs R om o e 80
19 | BEREBEGC |y Nl 1ornait, (i, 514 9
o | mmmmam | R 1 ‘

21 53 PV 5-50,Na, 2-OH 533 60

2’7 10,_(OH)2
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51
FE | @ERLAY % W OB W JIERE b &%
No. |[Azo compounds Chatsif‘fxecrcljﬁécs of Ieng“tl?lvznm) degé‘;iijztion
22 I 4-50,Na, 3', 9'-(SO,Na), 522 20
!
23 s 4-50,K 441 7
24 wEE GG 5-NO, 354 17
25 it GG / 402 19
26 B¥a G / 531 25
27 B 15 GBA | [ 6§23 30
28 #A%E GG / 358 24
28 | EfreiE BRT / 428 17
30 | WA B / 510 35
31 L GG / 433 40
32 ’ R B / 516 64
33 | ##f5 BANL / 580 20

[ET L.(f): #5843 (Structure is not known)
2. %Ml Elliy4 Nomenclature of the structures in this table is based on-
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Tab. 2 The optimum conditions for azo-dye decolorization by algae

B
W Chlorella vulgaris Chlorella pyrenocidosa Oscillatoria tenuis
Hekt Dye

&IF blueSE blackT blueSE blackT blueSE blackT

Condition
pH 9.0 7.5 6.8 9.0 6.8 7.5
TEE{ZS?EI& 30 30 25 25 35 30
S (10 |

Intensity of 10,000 8000 8000 6000 10,000 8000

illumination
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Fig. 3 Utilization of azo-dye by algae
A: Oscillatoria tenuis, B: Chlorella vulgaris
C: Chlorella pyrenoidosa
AR C,N (No inorganic C,N); jlln1/5 C,N (1/5C,N of normal content);
E=in 1/2 C,N (1/2C,N of normal content); [CIEHR C,N (Normal C,N)
a %1% SE (ERIOCHROME blueSE); b4® T (ERIOCHROME blackT
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Tab. 3 The decolorization activity of alga-azoreductase

RE TR B & F (%) EH:(me 3ok} /mg FE - h)
Percent Activity
Azoreductase decolorization (mg dye/mg dry wt - hr)
# 50 2.6

Enzyme solution

H5¥k +NADPH (0.0lnmol) 94 3.8

Enzyme solution

E§#% + NADH (0.01nmol)

Enzyme solution 85 3.4
NADPH (0.01nmol) 0 0
NADH (0.01nmol) 8 0.25

A B C D

0 5 10{0) 5 10{0) 5 10 €0Y 5. 10
R (5) Retention time(min) ’

B7 FEERZHEEHANEWSERBGE
Fig. 7 HPLC of aniline before and after algae treatment
A E#ipy (Before inoculation);
B Chlorella pyrencidosa;
C Chlorella vulgaris;
D Oscillatoria tenuis
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A STUDY OF THE DEGRADATION OF AZO DYES
BY ALGAE

Liu Jingi and Liu Houtian

(Chinese Rescarch Academy of Environmental Sciences, Beijing 100012)
Abstract

This paper systematically studied the decolorization of azo-dye by algae.

It was observed that algae can decolorize most azo-dyes to some extent, and the decoloriza-
tion is dependent on several factors such as the structure of dye and species of algae.

It was shown that the azo reductase of algae can act on the nitrogen-nitrogen double bond
of azo-dye, and degrade it into aromatic amine. The breakdown products of aromatic amine
can be further utilized by algae.

The results suggested that it is mecessary to re-estimate the role of algae in the elimina-
tion of organic matters in the lagoon. The algae can not only provide oxygen, but also directly
participate in the degradation of organic matters.

Key words Algae, Azo-dye, Degradation, Azo-reductase, Aromatic amine



