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Characteristics of Streptosporangium Mycelia and Their Alkali Extractable Components During Cellulose De—
composition

TIAN Xiang-ling, DOU Sen’, LI Yan, CUI Ting-ting , YU Miao

(College of Resources and Environmental Sciences, Jilin Agricultural University, Changchun 130118, China )

Abstract: It has been observed that Streptosporangium sp. grow on decomposing cellulous. In this study, using elementary analysis, differen—
tial thermal analysis and infrared spectrometry, we examined the chemical structure of the mycelia of Streptosporangium sp. during cellulose

decomposition. Carbon—containing components of alkali extraction from the mycelia were analyzed by modified humus composition method.

The production rate of mycelia increased significantly with incubation time. The carbon in alkali extracts of the mycelia was mainly in  “wa-
ter—soluble”’and “alkali—soluble but acid—insoluble (humic acid)” fractions. However, there was little carbon in “alkali soluble and acid

soluble (fulvic acid)” fraction. During the 38"~60" day of incubation, C in “alkali soluble and acid soluble” and “residue (equivalent of
humin)” increased, but the proportion of “alkali-soluble but acid—insoluble” to alkali—extractable fraction decreased gradually with incuba—
tion time, indicating slowdown in formation of “alkali soluble but acid insoluble components”. At later stage of incubation(38~60 d ),

mycelia had reduced oxidation but increased condensation and aromaticity. The C/N, H/C, and O+S/C molar ratios of Streptsporangium sp.

mycelia(60 d) were higher, but C content and exothermal high to medium ratios were lower than those of humic acid from black soil. The

mycelia had relatively simple molecular structure as compared to humic acid from black soil. A longer incubation time is necessary to deter—

mine whether during cellulose decomposition Strepiosporangium could produce substances that have similar properties and structures to hu—
mic acid from black soil.

Keywords: Sirepiosporangium sp.; cellulose decomposition; mycelium structure characteristics; alkali—extractable components
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Figure 1 Dynamic changes of mycelium production of

Streptosporangium sp. during incubation with cellulose
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Table 1 Relative carbon contents of Streptosporangium sp. mycelia during cellulose decomposition(% )

bise KR -C TR A -C R R s 2H 7 —C Bt -C Bl BN Vs 2.4 - C/ s 2853 —C.
F1-7d 34.58+1.08b 12.05+0.96a 2.896+0.65b 50.48+1.92b 80.61+4.25bc
F1-14d 44.82+23.19ab 12.86+3.11a 2.992+1.36b 39.33+24.60b 80.32+10.87bc
F1-21d 61.01+12.00a 12.36+1.26a 1.485+0.85b 25.15+12.73b 89.34+5.62ab
F1-28d 40.14£10.29ab 6.13+0.97b 2.033+0.82b 51.70+10.67b 75.37+8.29¢
F1-38d 61.13£11.21a 14.48+1.30a 1.307+0.24b 23.09+11.80b 91.75+0.97a
F1-48d 15.74+0.11bc 12.95+0.47a 1.376+0.48b 41.21+35.70b 90.48+2.85ab
F1-60d 5.71+0.28¢ 3.06+0.28¢ 1.799+0.11b 89.44+0.08a 62.88+3.18d
X — 1.45+0.50¢ 54.370+16.70a — 2.60+0.26¢

T FI R SRS ;s RISIEUELIS N[ 5 BERR 7R 22 53k 5% 035 KF s FLARBEAZE R, X AREF LR A TR I 410 O£ C(% ) st
VAR ANV 2HL 3 Bl A 5 i S DR AL A3 B BT A0 L

Note : Means + SE. Values followed by different letters in the same column mean significant difference at 5% level. F1 represents Streptosporangium sp.,X
represents cellulose. Alkali soluble acid but insoluble components C/alkali soluble components of carbon(% ) for carbon content of alkali soluble but acid

insoluble components and carbon content of alkali soluble components(percentage ).
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Table 2 Element composition of mycelia of Streptosporangium sp. during cellulose decomposition

b Clg kg’ Hg kg N/g-kg™ (0+8)/g-kg" (C/N)/mol (H/C)/mol [(0+8)/C)/mol
F1-7 d 531.0416.4a 86.6+2.3a 56.92:£7.00a 325.5+25.4c 10.97+1.03a 1958+0.009a  0.461:0.049¢
F1-14d 439.2+42.The 74.4+8.0b 56.49+12.66a  429.8+62.8ab 9.28+1.40ab 2.033£0.060a  0.746x0.187abc
F1-21 d 446.5+37 5bc 74.6+4.8b 52.3242.51a 426.4+44.2ab 9.95+0.52ab 2.012£0.062a  0.724x0.132abc
F1-28 d 390.560.9bc 66.2+8.5b 53.97+9.54a 489.3+77.0a 8.51+0.93¢ 2.041x0.094a  0.970+0.292a
F1-38 d 433.131.3be 73.824.1b 54.89+11.00a  438.2+46.0ab 9.36+1.18ab 2.047:0.033a  0.765+0.129ab
F1-48 d 457.6+16.9bc 76.33.7b 65.61£1.77a  400.5+21.2abc 8.14x031¢ 2.001£0.033a  0.658+0.060bc
F1-60 d 461.7+10.1bc 75.7+1.7b 64.666.07a 397.9410.6bc 8.38+0.85¢ 1.968+0.002a  0.647+0.030hc

X 339.5 61.6 449 594.5 88.13 2.178 1.313

HA 581.1 474 32.80 338.7 20.67 0.978 0.437

I DR s RSB AN R T BN 22 505K 5% 22 5K 5 Clg kg™ ) BT ITRIA P A DL AG o &L, F1 AURBEMAR ), X UREF 4

2 HA AURB LR

Note: Means=SE. Values followed by different letters in the same column mean significant difference at 5% level,C(g-kg™) represents organic carbon

content of per kilogram mycelia, F1 represents Sireptosporangium sp., X represents cellulose , HA represents humic acid of black soil.
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Figure 2 Differential thermal analysis curves of mycelia of

Streptosporangium sp. during cellulose decomposition
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Table 3 Exotherm of mycelia of Streptosporangium sp. during

cellulose composition( Semi—quantitative )

PR AR A R

B e (3K WG ST
F1-7d 5.52 3.63 273 522 0.658
F1-14d 11.04 5.73 311 491 0.519
F1-21d 10.75 3.56 304 497 0.331
F1-28d 14.35 12.69 299 494 0.884
F1-38d 5.02 0.65 279 486 0.129
F1-48d 13.46 3.68 312 481 0.273
F1-60d 5.17 8.01 279 486 1.549

HA 3.42 29.83 361 473 8.722

T F1ACREER R, HA R B L08R .
Note : F1 represents Streptosporangium sp.,HA represents humic acid

of black soil.
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K, HE PR AR EIE AL T 3281k, 55 5% 60 d
ik 2 ek, FPR AL BT B AE R 32 1R > 28 1 HA L
AL PR A HASHIE B A B T L D0 I 1% 5% 60 d BT,
B L 5% 7055 TR 1 07 B 25 A B R 1 HA 7D
2.3.3 LMt

LIAMGTE T LR AL 250 e RE A 55 T M5
B XL AN IS B el 0 R Re ET A

x4 BRRFFAFEIEREGHRES R (FEE
Table 4 Weight loss of mycelia of Streptosporangium sp. during

cellulose decomposition(% )( Semi—quantitative )

TRREE(W1)/% PIRKE(W2)/% Fi A E (W3)/%

i 0~110 C 110~330 C 330~600 °C W32
F1-7d 9.37 34.71 13.29 0.383
F1-14d 7.26 40.2 17.28 0.430
F1-21d 8.49 40.43 18.39 0.455
F1-28d 7.35 42.02 25.79 0.614
F1-38d 7.3 30.81 11.1 0.360
F1-48d 7.65 46.2 15.26 0.330
F1-60d 8.88 29.88 21.41 0.717

HA 7.47 25.34 56.63 2235

T F1LAGREE R, HA R LR
Note: F1 represents Streptosporangium sp.,HA represents humic acid

of black soil.
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Figure 3 1R spectra of mycelia of Streptosporangium sp. during

cellulose decomposition
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Figure 4 IR spectrum of HA of black soil
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Table 5 Relative intensity of main absorption peaks of IR spectra of mycelia of Streptosporangium sp. during cellulose decomposition(Semi—

quantitative )

Qb3 3400 em™ 2920 cm™ 1640 cm™ 1410 em™ 1260 cm™ 1060 cm™ 2920/1640
F-7d 259.16 7.06 37.79 10.73 9.22 62.25 0.187
F-14d 56.87 2.02 8.91 1.72 1.19 20.38 0.227
F-21d 100.93 2.15 2691 5.18 225 28.23 0.080
F-28d 232.46 6.83 38.17 9.26 6.45 59.25 0.179
F-38d 128.59 2.27 34.54 8.50 2.44 37.97 0.066
F-48d 354.22 11.89 62.59 13.31 14.43 99.3 0.190
F-60d 281.23 7.79 94.23 14.20 4.03 94.42 0.083
HA — 0.79 — — 1.34 0.77 —

T F1ASREER R, HA SRR LR .

Note: F1 represents Streptosporangium sp., HA represents humic acid of black soil.
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