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ABSTRACT

The analogs of cyclic hydroxamic acids containing N-OH group have been proposed to
play effective laccase-mediators in kraft pulp bleaching with laccase/mediator system.
The existing mediators (NHA, 1-HBT, VA), the best laccase-mediators reported so far,
and selected several analogs of cyclic hydroxamic acids were evaluated as a lac-
case-mediator for kraft pulp bleaching. It was found that NHA was the most effective
mediator for the Trychophyton sp. LKY -7 laccase (TrL) in kraft pulp bleaching with
TrL/mediator system, increasing about 10% ISO of brightness and decreasing about 2.8
of kappa number after alkaline—peroxide bleaching. Of the cyclic hydroxamic acidstested,
the NHP.1 (N-hydroxypyridone analog) was shown to enable Trl to effectively degrade
lignin in kraft pulp bleaching, demonstrating approximately similar effect with that of
NHA. However, the effect of substituent patterns of cyclic hydroxamic acid analogs in
kraft pulp bleaching was not observed. The inhibitions of NHA and NHP.1 on TrL were
not exhibited in TrL/mediator system. As a new mediator for TrL, NHP.1 was considered
to be able to use in kraft pulp bleaching with TrL/mediator system.
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Fig. 1. Chemical structures of mediators.
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Fig. 2. Chemical structures of N-hydroxypyrazinone amalogs.
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Fig. 3. Chemical structures of N-bydroxypyridone analogs.
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Table 1. One step purification of TiL
Fungi Purifiacation step Volume (ml) Activity (unit) Yield (%)
Culture filtrate 4,800 72,000 100
Concentration(>10 kDa) 450 62,000 86
T. - i
LKY-7 Ammon.lu'm §ulfate 15 51,000 73
precipitation
Q-sepharose 20 43,000 60
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g} kappa number = _i_;;(;]a_ﬂq_ 32 TrL/mediatorOil Q-I'E‘_'_I' HEI'EEEE'IE Eu—li
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Fig. 4. Brightness of kraft pulp after alkaline-

peroxide bleaching.
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Fig. 5. Kappa number of kmaft pulp after alkaline-
peroxide bleaching.
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Fig. 6. Brightuness of kraft pulp after alkaline-
peroxide bleaching. :

Control

2835 7HsAd ol Aok A9 cyclic hydroxamic
acids Foll4l N-hydroxypyrazinonei} N-hy-
droxypyridone ©}27}4] laccase-mediator 2
AER 87t ¢lo] o5 F7kA] B9 cyclic hy-
droxamic acid FollA N-OH 15& zt3 Q&
HEAQ 7R ABAHE AR lac-
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Fig. 7. Kappa number of kraft pulp after alkaline-
peroxide bleaching.
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Fig. 8. Brightness of kraft pulp after alkaline-
peroxide bleaching.
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Fig. 10. The effect of bleaching time on brightness
of kraft pulp.
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Fig. 9. Kappa number of kraft pulp after alkaline-
peroxide bleaching.
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Fig. 11. The effect of bleaching time on kappa
number of kraft pulp.
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Fig. 12. TiL stability in TH/ mediator bleaching.
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