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Abstract: An analytic method of HPLC-DAD for determining six main inhibitors in hemicellu-
lose hydrolysate for microbial metabolism was established. Using this method, we analyzed
the degradation activities and metabolic pathway of Issatchenkia orientalis utilizing these inhib-
itors, and measured the effect of biological detoxification on xylitol fermentation ability by
Candida tropicalis . The results showed that Issatchenkia orientalis could directly utilize ace-
tic acid, reduce aromatic aldehydes to its corresponding alcohol, and have a series of enzymes
cleaving aromatic ring, and entirely degrading aromatic compounds eventually. After biological
detoxification by Issatchenkia orientalis fermentation for 80h, the biodegrading percentages of '
the six inhibitors in each medium were 100,100,100, 14. 3, 65. 8 and 78. 6 on each initial con-
centration (m g « L™') of acetic acid at 4000, furfural 400, vanillin 90, hydroxybenzoic acid

40, guaiacol 30, ferulic acid 100, respectively,the fermentation ability of these media were ef-

fectively improved. Among these inhibitor media treated by Issatchenkia orientalis , the pro-
ductivity(xylitol g » L™" « h™!) of acetic acid, furfural, guaiacol, ferulic acid media was 2. 67,
2.66,2.72,2.66,respectively,in xylitol fermentation by Candida tropicalis, and almost reach

the same productivity (xylitol 2. 79 g« L™' « h™') of commercial xylose medium.
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Fig.1 HPLC-LUYV spectrum of a mixture of six inhibi-

tor standards
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stipitis) {40 B 20K T BERE .
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Table 1 Degradation activities of of Issatchenkia orienalis on

inhibitor samples( fermentation time, 80h)

L ey  gmie: R

Inhibitors @h‘?:‘kiﬁ 2y ,{,{?‘&IE Degradation
Initial con End concen it
centration tration :'d (‘
(mg-L7") (mge+L1H) !

1.3 ’

Acetic acid : 100

BeRe

Purhurdl 400 0 100

X 72 HE A AR 10 34. ¢ 14. 3

Hydroxy acid o

i I q y

Vanillin 90 0 100

el A 30 10. 1 65. 8

Guaiacol

ol S 100 22 78. 6

Ferulic acid
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METEBRR FABELAENMH R RS 8.5%.
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Table 2 Effects of Issatchenkia orienalis biodegrading inhibi-
tor on xylitol fermentation by Candida troplicalis ( fermenta-
tion time, 45h)

m 4 Ak A Bk L2314 =Y 4 a =)
7] H bl [ ¥ A 1 7] 191
Inhibi- Dis- & Xyli- Xylitol & H# R
tors pose Xy- tol yield Xylitol  Cell Inhib-
lose (g/L) (g/g) volu- (g/L) itory
used metric rate
(%) produ- (%)
ctiritry
(g/L+h)
CK 100 125.6 0. 84 2.79 22.0 =
1 BD 15.3 10. 2 0. 44 0.23 158 91.9
AD 100 120.0 0. 80 2.67 20. 6 4.5
2 BD 87.2 82.7 0.63 1. 84 17.6 34.2
AD 100 119. 8 0. 80 2.66 21.2 4.6
3 BD 77.3 87.6 0.76 1. 95 17.7 30. 3
AD 99. 8 115./6 0.77 2.57 21.2 8.0
4 BD 78: 1 80. 4 0.71 1.79 18. 3 36.0
AD 85. 2 94.9 0. 74 2.11 19. 6 24. 4
5 BD 91.5 98.5 0.72 2.19 19.7 21. 6
AD 100 122.2 0. 81 2.72 21.1 2.7
6 BD 79.2 87.5 0.74 1. 94 17.6 30. 3
AD 99.5 119.5 0. 80 2. 66 21.8 4.9

1 BARR, 2. BREE,3 TR 4. X - A R, 5. MBI AM . 6. PTEL
B2 . BD. &A% AT, AD: BEfE S .

1. Acetic acid , 2. Furfural,3. Vanillin, 4. P-hydroxy benzoate,
5. Guaiacol, 6. Ferulic acid. BD: Before degradation, AD: After degrada-
tion.
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