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Q. PR AE AL TR SO XRIBFFE I dbst 100081)

@ . [8¢9] #1 Biolog-FF # K3t 4 # R & F F M A AR 95 FRER4FAE ST 5
. (&) MERE B 4 Fr A FxT 05 AR BRRAL, I 4 A EF 3845 2%
FHERRY, MNERRLBEEBEFHEAIEESE. [LR] 4 LA BRI EFE
MEREKR, BEE L3S R AE LI245. I alHE L1236, EBHE L1302 %) A 8k
FEIRK A 41, 39. 15 F= 14 4F; Bk L1245 4= LI318 AR 8 R 64 - 398 B 5 5 T H 4k L1236
F= LJ302; 4 A EARARBEITFIAGRBEB AL, BRARE. RoWEEMWR. (441 H
#R LJ245 A= L1318 Kift 2578 & 69 858 B 2B T B 4k LI236 #= L1302, X 5 Biolog 7 & M 45 R4S
#—2#. Biolog-FF # AR —AP ik M & A H 4 5 ER KBTI A 25 k. AR ARITAH K
RIFIE L A NSRRI RE & E L RET AFIRIE.

*##17): Biolog-FF # K, & EZMEM®E, mAR#H, HE

On carbon metabolism of fungi in chlortetracycline degradation
based on Biolog-FF system
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(1. School of Life, Beijing Institute of Technology, Beijing 100081, China)
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Abstract: [Objective] Biolog-FF system with 95 kinds of carbon source was used to exploit the
metabolism feature of four fungi in chlortetracycline degradation. [Methods] The changes of
absorbance values of the four strains in 95 kinds of carbon sources were determined in different time.
The total organic carbon (TOC) contents were measured after the four strains were inoculated into the
chlortetracycline solid waste in different time. [Results] The four strains digested different carbon
sources, and the activities of them were quite distinct. 41 kinds, 39 kinds, 15 kinds and 14 kinds of
carbon were used by Penicillium citrinum LJ318, Trichoderma harzianum LJ245, Penicillium
spinulosum LJ236 and Penicillium oxalicum LJ302, respectively. The average activity digesting carbon
of LJ245 and LJ318 were significantly higher than that of the strain LJ236 and LJ302. All the four
strains could utilize sugars, amino acids, polymers and so on. [Conclusion] Carbon metabolism of

EEWH: EZK 863 145 H(No. 2013AA102805-05)
*BIWAEE: Tel: 86-10-68914495; <. liyanju@bit.edu.cn
WKFsHER: 2014-09-29; S HER: 2015-01-15; HFeH=FH AR HEA(www.cnkinet): 2015-01-23



1242 A %8R Microbiol. China

2015, Vol.42, No.7

LJ245 and LJ318 in residue were significantly faster than LJ236 and LJ302. This show the same results
as what the Biolog system drew out. Biolog technology is an effect method in the study of carbon
metabolic characteristics of fungi. This study would build a scientific foundation for investigating the
characteristics of fungal carbon metabolism, and for the bio-degradation of chlortetracycline in

environment.
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Table 1 Morphological characteristics of chlortetracycline degrading fungi

TR HIE
(£ Colony characteristics
Strains PN [EEZaN N [LSEZSIZIN S THI S Rk WY T
Size (cm) Color (front)  Mycelium shape  Color (reverse) Apophysis Secretions Spore color
Penicillium spinulosumLJ236  1.5-1.6 e HER +H Hik B IR,
Trichoderma harzianum LJ245 5.0 SRR FRER AR 2R H & s 36)
Penicillium oxalicum L1302 1.0-1.2 SR RSN AR R i} KIE7 NI g ) HaRE
Penicillium citrinum LJ318 0.4-0.6 =fe) BURMGL +THE Jit - P JRER

- Penicillium spinulosum 1.J236
—~Trichoderma harzianum 1.J245
50 - ~Penicillium oxalicum 11302
= Penicillium citrinum 1.J318
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20
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Number of positive well
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Incubation time (h)

B2 BHReSREEREMAFEEERTLE

Figure 2 Utilization of sole carbon sources by
chlortetracycline degrading fungi on the basis number of
1 BEReSREENSHHE positive wells

Figure 1 Morphological characteristics of chlortetracycline

degrading fungi
W A: /MIEFER LI236; B: MARREE LI245; C: HREFR
D). e —Penicillium spinulosum 1.J236
LI1302; D: 7% LI318. —Trichoderma harzianum 1.J245
Note: A: Penicillium spinulosum LJ236; B: Trichoderma 0.30 ; —= Penicillium oxalicum 1.J302
harzianum LJ245; C: Penicillium oxalicum LJ302; D: Penicillium -=Penicillium citrinum 1.J318
.. 0.25
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Table 2 The ability of chlortetracycline degrading fungi utilizing 20 kinds of carbon source (72 h)

tAE
TRUR Absorbance (Ci—R)
Carbon source Penicillium spinulosum  Trichoderma harzianum  Penicilliumoxalicum  Penicillium citrinum

L1236 LJ245 LJ302 L1318
D-#%# D-ribose 0.509 2 0.553 2 0.5157 0.399 2
D-AH D-xylose 0.582 6 0.759 1 0.655 1 0.460 8
B Xylitol 0.202 1 0.2439 0.070 9 0.488 8
i Glycerin 0.093 2 0.147 5 0.085 1 02716
L-A% L-glutamate 0.3829 0.423 5 0.397 5 0.248 9
D-£F 4t —#% D-cellobiose 0.165 8 0.269 7 0.128 3 0.042 8
B-F k%G B-cyclodextrin 0.129 7 0.392 7 0.171 1 0.016 1
D-#Z# D-glucose 0.2013 0.3223 0.158 4 0.066 6
L-EREIR L-pyroglutamate 0.282 1 0.410 6 0.066 0 0.341 1
D-2fFLB# D-galactose 0.152 4 0.570 0 0.139 8 0.192 1
L-ZXNZ R L-phenylalanine 0.129 3 0.1325 0.069 8 0.197 5
K#H Salicin 0.167 2 0.031 1 0.183 3 0.254 5
z:ilﬁ:fiﬁmc scid 0.298 0 0.412 4 0.194 9 0.496 2
p-FRFEIR LR p-Hydroxy acid 0.413 0 0.320 1 0.024 7 0.569 4
L5 3 L-fucose 03135 0.4123 0.1810 0.074 0
JelH =K% Gentiobiosyl 0.179 3 0.318 3 0.181 0 0.074 0
Z5JEBR Quinic acid 0.164 1 0.353 4 0.703 2 0.560 7
D-H# 4% D-mannose 0.144 1 0.148 0 0.139 4 0.2979
L-BTH7{(1¥% L-arabinose 0.318 4 0.2717 0.3212 0.199 8
ZRAMEEAZ Benzenepropanamide 0.012 4 0.1325 0.069 8 0.197 5
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Figure 4 Substrates in Biolog-FF plates for utilization of different carbon source by chlortetracycline degrading fungi
W A: AbFE48h; B: AbFE 72 h (/NBEZERE, /INEFEEFIRTE P<0.05 R EKT).
Note: A: 48 hours ; B: 72 hours (LSD, Least significant difference, lower case letters indicate significant levels of P<0.05).
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Table 3 The main component of the medicine waste

% oh
Component Content (g/100 g)
7K43 Moisture 60.39
)R Protein 19.16
£F4E Fiber 1.72
TEH Starch 17.26
475 % Chlortetracycline 4.00
K4y Ash 3.80
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Figure S The TOC changes during biological treatment
process in the medicine waste
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