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 OE: BAEHSZEATSR. AROEFTL, BLEA 8., M58 BEER,
ER A R E KGR IEZ —, AFRVABATEARLERAR, ZRT ARG EALB
18 R S A BR AR 7 (acid orange 7, AOT)8 L& &R, KT T AO7 FAtagRE . pH. B VAR
EET R X AL G R Hom, BB R - WA ERNCOE . bR ROOE . S RURAR Gk ik
Fo AAR &35Sk 3T AOT 49T fg = AT AT, St i F AT i 5, vAIRRT AOT 7T
BE B FE MR IR 1R B AL TE MR M 0 it . 4 R RO f& pH 4.5.28 °C&HF T, #) 7 M F-(Pleurotus eryngii)
Fu 2% & = Z (Trametes versicolor) 89 4 H £ Bt &4 2 100 mg/L AO7, 24 h BLE F T X 93.46%. if
M AOT TG AW ERRIRIR: AOT 1% RAET R A At BUL R An 1-8 8 -2-A 8, A RAL
R LA A BRI, AR KRB B -RER2-ABTFIRAERAR T B Af ZERT B, X
Bt —H A R K TR, REAT R @ AR T B % 5 B4R o F 4K, H,0 A2 CO,.
Ay IR, P.eryngii #= T. versicolor A H 45 AO7 BLEK RS, A LR AR TG
J& A A Tk JR K b PR AR R okt o B R B .
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Decolorization and biodegradation of acid orange 7 by
white-rot fungi

YOU Mengsi, ZHAO Zhen, CHEN Min*, GENG Yifan

College of Food Science and Biotechnology Engineering, Zhejiang Gongshang University, Hangzhou 310018,
Zhejiang, China

Abstract: Azo dyes are widely used in textile, paper and packing industries, and have become
one of the research hot spots in dye wastewater treatment because of their carcinogenicity,
teratogenic mutagenicity, stable structure and degradation difficulty. In this study, the
biodecolorization of acid orange 7 (AO7), an azo dye, by different white rot fungi was
investigated, and the effect of different conditions on the decolorization rate of the dye was
analyzed. At the same time, the degradation liquor was analyzed and the phytotoxicity experiment
was performed to deduce the possible degradation pathway of AO7 and assess the toxicity of its
degradation products. The results showed that the decolorization rate reached 93.46% in 24 h
at pH 4.5, 28 °C by Pleurotus eryngii and Trametes versicolor when AO7 concentration was
100 mg/L. The biodegradation pathway of AO7 was initiated by the cleavage of the azo bond of
AQ7, generating p-aminobenzenesulfonic acid and 1-amino-2-naphthol. Subsequently, the sulfonic
acid group of p-aminobenzene sulfonic acid was removed to generate hydroquinone. Moreover, the
l-amino-2-naphthol was de-ringed to generate phthalic acid and p-hydroxybenzaldehyde, and
then further degraded into benzoic acid. Finally, hydroquinone and benzoic acid may be further
oxidized into other small molecules, carbon dioxide and water. Phytotoxicity experiment showed
that the toxicity of AO7 could be reduced by P. eryngii and T. versicolor.

Keywords: white-rot fungi; acid orange 7; biodegradation pathway; phytotoxicity
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Kalyani 25" Fi 2721 Tl b Bl 375 - He v
A3 H B8 U A (Pseudomonas sp.) SUK
SHE R ARG PELL 2 i fa, 7E 300-1 000 mg/L
W HE N, 24 h BEAEEATEL 90%;
Baena-Baldiris Z5!"2F] Fil A BF & o — B X4
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ST R ) ST 55 A AR A i e A, KM L L
PAHEARRE ) I B R — KR R A TR E
AR LRERBESY, KE2HeHT
TR AN FRE TR o [N AT SR BE vp ) 45 R A2 24k
GYmkeiads. 2805% . BRELEYTT
FEfRIEE T, BO MRS TN I ERE
TR . TR R B AL G K B
RFHIBEFE I, AT A A KA A 2 Y
R T B I figt il 2R o R bR A T A W e e, A
it A/ R Gkl o+ kA B A R A B, 2E T
PO R FEBIMEEE N, e B A1 T iE
AT LASEBU YRt 5 2 4e O Tark U
FX T W4l % 22 1 (Oudemansiella canarii); £ fy
B BEHE R YRNIR LT B (A RE Ty, 25 SRR IHTE
Mg h 5 U/L, GekheRE 50 mg/L, ifh 24 h
RN 80%, HMEE 24 h FEMREETEREAR T
92.5% o ] 45 VR H 90 € & AL B (Trametes
pubescens)Xf 80 mg/L I HLLTHEA T o B ARAF 5T,
Bifa 7 d, BifasRik 80.52%; AHMTEMEscoh
T, SUB ML X YR B BB A A

AO7 J—Fh L7 () B RO 8 P ekt
FH AP B ARTRE . RIS, B
T RT AR 2La, EAk, BT
T Z R AL 2E I T AOT P02 AT 56
AO7 B I € 5 Ao S L R A LI () T 5 i A
W, Uk, ARSCHIE T RRESGME T AEER
SHEE YR AOT 1 Bt S R HLER , 30Ky
O FE A 3 A A GRS e e A 7K B il

1 MR5r%

1.1 #&
1.1.1  EH

I E-(Pleurotus eryngii_coor, P. €ryngii.cooor) «
Z=tt 5 2 (Trametes ver Sicol or g7, T. VErsicolor g7) «
B {51 45 % (Phanerochaete chrysosporiumigos,
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P. chrysosporium.gas), 4 FHA S50 38 B 75 OR8L
ORI A T AR A A I AR R
1.1.2 EFE

WAF 35 IR A (g/L): WZIHE 20, Z 200k
10, MgSO4-7H,0 0.5, KH,PO, 4, He4ilttiz
b 2, BREE 2.

BRF 755 SR 5L . FEWRIA G TR B
Jin 20 g/L Bifig RIS .

WA R BERE R (g/L): WAIHE 10, 22200k
10, MgSO,-7H,0 0.5, KH,PO, 4, We4ilerk
K2, MR 2.
1.1.3 38

MRVERE 7 (AOT)H H I 244 A1 k212 A R
ovw], MXT &4 350.32 Da.

1.2 7%
1.2.1 fREsLIg

¥ 3 ARG T RR RO, 28 °CHEFE S do
BUOR/N—Z TS # A 100 mL i AAFIF
Bege g, 78 28 °C. 150 r/min £ {F T 855
3-5 do BEEEFRAT IR T RE R 10% ) B Rl it
IAIHEA KR EER SRR, 28 °C ., 150 r/min 5518 F
iR 6d, JCHAM Tl B EER 2. 7F 250 mL
MR A 100 mL 2B 8h- 2 18 2% vh i
20 g WZIRGRE), 25+ R & E i in g
BE, 150 r/min 5504 T AT YR 525, 43l
WF 5T A ) 1188 BU R L 41 . Gk A R Ta) v
(50, 100, 150, 200 mg/L). €23, 28,
33, 38 °C). K% pH (3. 3.5, 4.0, 4.5, 5.0)
I8 €2 FsF i) X I €20 3 4] 5 )
122 BREERRARRREBRIBOEENE
(1) W 4 6t B v FE 5 e —
JI5E € i ] ot e A4 R R A YRR E @y (a Ry i
RHARE), R % 0 3220 E P,
n=(a—a;)/ax100% (1)
(2) AR E GGG . FEMAIE 4 °C.,
10 000 r/min #5.0> 5 min 5 B F 3T AR E R
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it BB TS (0 2P, 3 mL KRS 0.3 mL
2,2-FK RUBE R ~(3- 2 J5 5 T 168 WAk b - 6- Tl 1R ) — 2
£k [2,2'-Azinobis-(3-ethylbenzthiazoline-6-sulphonate),
ABTS-(NH,),] (5 mmol/L), 1.5 mL ZF&-Z FR4H
ZZ P (0.1 mol/L, pH 5)1 1.2 mL &— & Hoh
s B I B B, FE SR T SO 3 min, 1L
I Hij J5 7E 436 nm WO EEAE Y AR A o BEETE Y &
SCR 1 min A4 1 pmol JEEY) T 09 B — >
MG L Us #2202) A

EE=10°%(V &/V 5)<(AA/At)/e 2)

K Ve i OVARRERL Ve i i A B
R AA RO BE(E AR i s At Sl SN Efa]
1.2.3  E5N-AI MRULSEIE 53 4

B 100 mg/L AO7 %N 6., 24 h [ REFRIE T
&, F UV-3200 pc Spectrophotometer 7 200—600 nm
FlEN Sl B2 it D = 87 ) ST R o ST = E 1 8
1.2.4 EEMOINEESHR

I 100 mg/L AO7 JF¥ i X H: 24 h ()%
W, 12 000 r/min &0 2 min J5EUHE W, &
0.45 pm FLARRELIE, W8T RO AR, HALE
JER, AR 205U (NICOLET-380) i 17
LLAMRIBOETERIN, KR 4 000-400 cm ',
1.2.5 SMEHEEBIESH

B 100 mg/L AO7 Jii¥% i S e 24 h 1 48 h
PIREARI, 22 0.22 pm Bad U8 J5 PEA T R0 A50R A
{4, 1% (high performance liquid chromatography,
HPLC)4%#r. HPLC 2544: Phenomenex Gemini
C18 (A 3EHE(5 um, 150 mmx4.6 mm), ££5M6 )
o, s NS 33 mmol/L pH 7.0 B
ERGE P (1:1), KB 254 nm, AERECY
1 mL/min, #EFEESN 20 pL, FEJE N 30 °CP,
1.2.6 SHEEE-RIESH

B 48 h AR %5 20 mL, FAARRIAR
P AP GEAEI 3 Ik, % 3 REEBUR G . BT

&: 010-64807509

Je AR BCRE 3 JOKBRBREN T /0 T4, PR
WAR T, SR FHIE OB i# , 548 0.22 um
WU IEE FH 7890A-5975C M (- ik He
FAASGHEAT SOM €43 B35 3K FH (gas - chromatograph-
mass spectrometer, GC-MS)7 7. GC-MS 14
DB-5MS UM 4,354 (30 mx0.25 mmx0.25 pm),
PERETRLEE 250 °C, #EFEMREL 1 pL, Ak
1 mL/min, RAARFRBER, R 40 CHAEF
2 min, RJ5LL 12 °C/min EFFZE 100 °C, FELA
5°C/min FJFZ 200 °C, )5 LA 20 °C/min F Tt
% 270 °CHAREF 10 min, BEFH FZi(electron
impact, ED& T, 2FUREE N 230 °C, PU%K
FRREE SR 150 °C, HL 135 % FL s (electronic
multiplier voltage, EMVolts)’& 1 953 eV, i %K
TG E Sl 50-550 amu?",
1.2.7 HEYSMHXE

FHZ AW BEXT 48 h BRI FIE #1720,
EPORATEZR B S5 b, INZERKE R, ik
JEiK 100 mg/L FFRAEY)EEE L, [0 DLZE 1R
JKFI 100 mg/L B AO7 JEIE WA Jy %of BE -4 54l
PR . BN EF UM R, S
W /N2 Tl AR 2RI OK iR 8-10 h, FEFPTIK
KA, M B AK G 90 ki, 4 30 Rifp
TRH—4, k34, BAM T SERHMIR.
BRI TR ET 3 AMHA T 4R 53R m
b, BRI 10 KR, SR)ERER0%
3 AT 48 h FEMRK LW, AOT JsUR R I
FEMK 3-5 K, WK 1mL, BT ERE&M T
Ko HT 4 dJFRIF T KR (%), IIREK
JE (em) . R 2K 3 (om) IR 62 7 ()

2 BRS04

2.1 [RECIE
21.1 AEBRBEEX AO7 REXRNFN
AN 7] 8 58 T 43 0 B4 S S5t 25 66 i T
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AR, HASIR] AR 5T 2 R fie 1l T ) — ol IS
W R A BE 18 BT XY, DR TE AOT YR A
50 mg/L, 28 °C., pH 4.0 5/ F HZ AR A JE &
B CRIE M 22 2 B30 B P A L
L1 IRAMSENRE W Z 4 H5)% A07 Mo RE
S, SERLE 1, B 1 WA 24 h, IRE
ERE SR TR B, X AT RESE TR 8
FLIA EZ 7 R R K MR ASR AN (7] 4 i
Z A E— 2 B PR EAE Y, TR R B
P. eryngii & T. versicolor i {0 %%, 1A
93.15%, 5 HAth 5 414 B2 22 5, ML U P. eryngii
& T. versicolor #17~—2 AO7 i ta 55 ifk .
2.1.2 FRUREXER G RN

TEpH 4, 28 °CHM T, 7£ 0.5, 6. 12, 24,
36. 48 h HUbE, HHARWE AO7 XHR AR
g, S5RmE 2 s, B2 R, Ba
12 h i}, RRBEERRE AOT7 W T it F R
.50 mg/L A5F T 455K 84.07%, 1T 250 mg/L
AR 66.33%. {5 24 h B, IR

100

1 AEBAREEX AO7 Bt B S0

Figure 1 Effect of different white rot fungi and
their combination on decolorization rate of AO7.
A: P.eryngii. B: T. versicolor. C: P. chrysosporium.
D: P. eryngii & T. versicolor. E: P. eryngii &
P. chrysosporium. F: T. versicolor & P. chrysosporium.

http://journals.im.ac.cn/cjben

100
90
~ 80
e
L 70
£
£ o
g
g 0 —=—100 mg/L
S 404 ——150 mg/L
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Figure 2  Effect of AO7 concentrations on
decolorization rate.

50, 100 mg/L 214 R AR 5351k 93.49%
91.27%, 2 & T HAh = v B4 (150, 200,
250 mg/L). X—&595 Chen %™ F HE &
PRI 528 00 S T S ) L e bR S B AR e R — B 4
B bR YRR K 1 52 A1k 5 5 S Y bR )
3T, HEFE 100 mg/L AO7 FEAT 5 L2 i (5 45 14 1Y
HEL
2.1.3 1KZE pH Xthi & R0

TR EYR TR KA 5y %2, iR 4R,
pH I EZHEME . FrlL, 7E 28 °CHRIT A i (o ik
FE(100 mg/L)FERt I, WFFE pH XF P. eryngii_cooor
1 T. versicolor g7 B (R R A5, 25 R DL 3,
ME 3A FT%1, 7605 h i, B pH @9 EF, 1K
R AT, pH 3.0 IR R I AR TE 45.68%.
A3 B AT RE 2 PR AT LA S S, T AO7
J& TR PRl d far, MZEAL pH &4 F
KRR KR HY, W 2 877 i i W e
FSBY, 24 h i}, SRR MBEAR B ERS;
P45 pH IR R IS S, A INAE pH 4.0, 4.5
MR, RET AOT IR XA R, TR F]
91.51%#11 93.44%., pH 4.5 B}, 48 h i o K51k
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100F &
Z248 h =7 =%
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g %
5 oo
540— > _
2 ’/ 7
. /
) m
3.5 4.0 45 5.0
pH
B 3
4_

Enzyme activity (U/L)
W

0

3.0 3.5 4.0 4.5 5.0
pH

E 3 pHX AO7 i HE MR

Figure 3 Effect of pH on AO7 decolorization. A:
Effect of pH on decolorization rate of AO7. B:
Effect of pH on enzymatic activity of lignin
degrading enzymes.

96.23%. 1M SRR pH KT 4.5 i, Hi AR
FRERER, XA S 24 h BRI R T
B A il 0 TS AR AL (18] 3B) AR —F, 5
PR AR Joit 2R O i T AR SR il 2, BRI R
) pH 23520 ML F IR E 8 B 1, HFim
SUMARGTE 15 BUAh, AN pH F AR T 2 R A il
HYR T2 A EAE R EOARR, efi1Ess
MR R AR CRCY S 28 B, B pH 4.5 iF
175 22 e 45 Ak

&: 010-64807509

214 BEMBREERNEI

TEYURIRE N 100 mg/L, Bifs pH N 4.5
PIZAET, Wi 24 h BURE . B8 T IREXHRES
P 221X AOT Wtz , 25 4 iR,
FEMLEE 24 h IS, £ 23, 28, 33, 38 °C iR
31 90.07% . 93.67%. 88.83%F1 81.92%.
TEVOE R E MM EN, BEREN T, KR
4 8 €5, R S G I 8l DN, 2 it IR A 28 °CHT
P. eryngii_cooos Fl T. versicolor yn7 FITRA B 22 %t
AO7 WU Rl . X 5 EA WGB! A
LT N L3 W R J5 2R I e il 114 B 35 ik B Y Ly
25-30 °CAHMI A, WU SR oY BE % 28 °C.
2.1.5 MERHEXTE & RSN

SAIF S B[] X B €5 R i RE i, e EL ARG
5 (pH 4.5, 28 °C)F, ERFEUEE, ME
100 mg/L AO7 JIit €4 14 2 A [w] ] [ia] o5 F9 58 €,
ZE0L(E] 5)F B, P. eryngii_copor 1 T. versicolor g2
PR G 22X AOT Wi A, 0.5 h i B 28
35.97%, WGl EaREERS, 12 hiKRRA
3K 87.8%, 24 h KR AAIE 93.46%; )G
TR R BRI A THR, 36 h A1 48 h (I (4 %3k
96.67%. 96.82%JC R #FH 25,

100

0 v

ate (%)

80

olorization r.

70 1

60 |-

50

4 REMNFRBEERNZI

Figure 4 Effect of temperature on decolorization rate.
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40+
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P FI SIS N NI PR S S NI N R I S S . |

1 1
036 9121518212427303336394245485154
Time (h)

5 BHES AR & RAFW

Figure 5 Effect of time on decolorization rate.

2.2 EIN-AI RIRULSE TE 3 4

B AO7 ¥E W (M 100 mg/L). 6 h AY AR
TR 72.87%) .24 h [RFEAFRL (I 2% 94.18%)
PEAT AN -0 WA K, SR IE 6. AO7
1ET] JLYEIX (400-600 nm)fFAAE 1 AN IER 1 4
WU, 43 HI7E 430 nm Fl 485 nm &b, % 2 4>
FRAE MR IS 62 AO7T B 2 AN ) 43S Aa A (8 AR 25
FFRR R n-m* R 5 182, Rk &
I (-N=N-), 7E£SMEIX 230 nm #1310 nm
Ab 2 ASFFAE RO N 43 5 R AOT HY R IR RN 2%
PRZERYC, i YR B R i, AOT Y 2 4~
FAEIE (430 nm A1 485 nm)sk A WIRES, Ui
18 B AR B et A e R T H R S A )
iF, fCERIEIR (230 nm)FIZS FR(310 nm) 1) I I g
SR AN T R, UL LRy OR IR AR BR
PSP RIE R BIR . 0 24 h INF, FEAEW
AOT7. ZRINFIZE A FRAE R S 2 58 20 R
KUK Z T AOT B ARG .
2.3 BEMOIEDT

h 7% 5% AOT IR R AR 5 Ho A F 451 A8
hZ B R, 3% AO7 IFER S 24 h
Ja W B VE R T AN g b, A5 AR 7 f
o HEIRTHL, AO7 FIH: 24 h BRI ALLAME
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3.5¢
3.0
2518 230 nm

g 20 “".I"/ 485 nm

B

§ 1.5"’\'ﬁ 310 nm 430 nm

< \ 7 .
1.0 N S 6 h degradation

% A AGT ' /solution

0.5 N 7 PP /0 24 h degradation
b —==-f =7 solution

200 250 300 350 400 450 500 550 600
Wavelength (nm)

6 PFEREREIE AO7 BYEIM-AT LRI &
Figure 6 UV-Vis absorption spectra of AO7 before
and after degradation.

HEEIZEFEBCIX (1 500-500 cm WEERKE R .
ST AO7 M aE, 1620 cm ' At 3 C=N X5 (1)
gEdRzh, 1 597 em ™' AR C=C XU Y 1 45
#ezh, 1507 cm™ b3 N-H B ik sh,

1452 cm " AbRER N=N SR F4EIR S, 1400 cm™
AR FRBER B S=0 (4IRS, 1 256 cm™
WbFR AOT7 BR=Z5H T C-N B 4k a)

1123 cm™', 1 037 cm ' AMUF T A A SO.>
FEMRIAR S, 1 007 om™ AR 1 %l 1] 4
gho WXF AO7 MIREMFEW, 1 452 cm™
1 400 cm ™' AbPYIETHE S, FHA AOT S FrHHBA
I R L W WG AR, [RIEE, 7E 1 643 em',

1 414 cm™', 651.85 cm ' SEP K™ A T H iR
BN B FR T C=0 X 45 5 5 .O-H
SRS IR SR N-H A1 SN iR s, R
Wi AO7 5 T LRI IR J5 A B A =4 Hh ]
e A B HER] C=0., —OH, —NH., —NH,. It4},
R~ 16201 597.1507,1123.1037 cm’™
AT R B, dE— Ui AOT7 A
C=N. C=C. N-H. I SO>S g f .

900 cm™' DA WIS 55 A AL A I RRAE IS, 1%
Wi, AT B A W R R St D40

M 759, 698, 597 cm ' Fll 569 cm ' 4b W i 1y
MR, RUISEIRMR,
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A
100 F
I h m K\‘ | M
= L | M ,(
s 80 / \‘ |M ‘\I .
2t i 937” | LS so1
2 60k / TR 9 549
g5 | \ 835/ 645
& 40 3445 3137 759
1037
20 F 1154 1123
B 100 - L 1 " 1L 1 i 1
W|M N
2 R A N \ Y26.06>
=
2 40k 1077.43 Y/
E
= 1643
g8 . 651.85
= 20 1414.17
0r 3430 1561
4000 3500 3000 2500 2 000 1500 1 000 500

Wavenumber (cm™)

7 PFERRAEIE AOT LML
Figure 7

2.4 HPLC &th

J T EHEABGE AOT M5 A= B 7= )
XPH: 24 48 h WIREAR AT T HPLC ko, 25
Rl 8 ron. Kl 8A FE 8B 435k AOT7 FIX}
SILTEREIRFR IR, AOT FIX 2 BE B 1R Fr A5
FA ] 23514 11.60 min A1 1.78 min. H &l 8C A
M1 24 h RS TR AOT By (o R KL A 2% | 7]
A% B B fE) A 1.57 . 1.78 min 1 4.02 min H ¥
T3 EGENE, MUl AO7 8 P. eyngii_cooor
1 T. versicolor g7 IR G W 22 W8 R, Hr+
BER R A TR, R TR . R R B ]
1.78 min [ s R 2 SE PR IR b it 1 €
WEAE LR B IR —3, AT HERT 24 h R AR
W A R R R 5 B Bustace 55 SCHRHE W 7
A IFIA] 4.02 min (@350 1-2008-2-281, X

&: 010-64807509

Infrared spectra of AO7 before and after degradation. A: AO7. B: 24 h degradation.

2 AN AL AR AOT HE SR R 2 0 2
JRB6381 %] 8D F2 M 48 h [ f# W TH AOT I fA1E
WESEATH, 5 24 h FEEWARLL, 1.78 min I
4.02 min W o350 R RIEES, 1.57 min £H Y
g TR BSR40 BH B A B R AR RS, R R
Ho S S OR R R A 1-S S 2- 2R it — 2B Rk
e it
2.5 GC-MS 7347

X} AO7 1) 48 h BRI AT GC-MS K,
5 GS/MS NIST Library #:17H X, B =4 T

3 FhRESE Y, BT AR R . SR H

iR FIRT 2 R HT I (181 9)

2.6 EYISMHXIE
WHIEOLT, YRt A YR e st 2

RKBEAGEL Bt e Lbk, (ARERESHI
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2
AO7 -
A5 —
0.00 T jll(";l T T T T T T T T lj lk T T ]
1.00 2.00 3.00 4.00 5.00 6.00 7.00 800 9.00 10.00 11.00 12.00 13.00 14.00 15.00
Time (min)
B 3.00 { E&D
250 '
2.00 \b Sulfanilic acid
-] L
= 1.50
1.00
0.50
000 1 AN 1 1 1 1 1 1 1 1 1 I 1 1 ]
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00
Time (min)
C 1.00 %
0.80 -
000} AN J I\KOIQ’IOIO‘F /lL L AII | ] | | A +| AN | ) ]
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Figure 8 HPLC of acid orange 7 and its degradation products. A: AO7. B: Sulfanilic acid. C: 24 h
degradation sample. D: 48 h degradation sample.
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Figure 9 Mass spectrum of AO7 degradation products.

p-hydroxybenzaldehyde.

YRk (14 B A = ) H AR B mp bk o i (g B 4 ),
8T VAL P. eryngii_cooor Fil T. versicolor 0,7 7R
G R ZZIRRESRE AOT JETE BRI R - P dk
FeRE 2.2.7 Tk, DI/NERI R 580 ST i
%%aﬁ%w,m%ﬂil R 1 AHL, 2

ZRIBK . AOT B (100 mg/L) K HLFA it vl b T
E%d£ﬁ¥,k%$wﬁlm%,%§ﬁo
48 h BRI ZEIR K B L 1) /NZE Bl B IR 25
KEZRARREE, ML AOT HRWHH L /NE
Pl R 25 B 5 50 PR S5 1 T A 3L i 45 21
25 AT 48 h FEAR AL BRA /NE R4
R A fif R 5 28 IR K AL B Fh 25 R 25 R
F, (A5 AOT TEIRALHL A /N DAL A B ek
o HTUL, ATLIZRE] 100 mg/L 1) AO7 I

&: 010-64807509

XN R EA KRB FEE, 1 P. eryngii_cooor
Hl T. versicolor-go7 ITRA T 22X AOT A5 #4F
A EE RO o

R 1 AOT REBERREX /N TR
Table 1 Effects of AO7 and its degradation products
on plant seeds

Parameters Triticum aestivum

Water Treated dye AO7
Germination (%) 100 100 100
Plumule (cm) 5.01+£0.18* 4.94+0.19" 3.19+0.23°
Radicle (cm) 5.7740.21* 5.2840.16° 1.91+0.28°
Fresh weight (g)  0.32+£0.02° 0.26+0.02° 0.1440.01°

The same letter indicates that the difference is not
significant (P>0.05),
significant difference (P<0.05).

and the different letters indicate
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Figure 10 Proposed pathway of AO7 degradation by Pleurotus eryngii_c,007 & Trametes versicolor_g»7.
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