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Specificity of humic acid-like(HAL) substance from Trichoderma reesei—inoculated corn straw

ZHANG Yi-feng, DOU Sen’, YE Shu—fen, ZHANG Dan—dan

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

Abstract: To investigate the structural features of humic acid-like (HAL) substance from corn straw during the humification process of
Trichoderma reesei, the alkaline extract of the culture product (Humic—like substances, HLS) was obtained. The extract demonstrated simi-
lar specificities to soil HA. Corn straw composting was simulated using solid culture. The humification process of corn straw was simulated
for a period of 30 d using two treatments: (1) adding 7. reesei and(2) uninoculated control after sterilization (CK). Samples were collected
at 0, 15 d, and 30 d for observation. The HAL substance formed by 7. reesei using corn straw were analyzed using elemental composition, in-
frared spectroscopy, and differential thermal techniques, and the specificity was determined from comparison with soil HA. The results
showed that, compared with CK, inoculation with 7. reesei significantly changed the structural characteristics of HAL substances and the ra-
tio of aromatics/aliphatics during humification, which is in accordance with polyphenol theory. T. reeser concentrated the elemental struc-
ture of the HAL substance at 0/C=0.528 and H/C=1.322 on day 30, and the difference between HAL and HA was reduced by 71.08% and
49.25%, with the HAL displaying similarity with the structural characteristics of HA. In general, T. reesei can effectively promote the con-
version of corn straw to humus through cellulose and lignin decomposition and structural changes in HAL substances. The differences be-
tween the structural characteristics of soil HA and HAL from 7. reesei culture decrease significantly during the humification process.
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Figure 1 Comparison of the appearance between the HAL in different culture times and soil HA



2188 RAIRERZ 2 R R
F1 ERABWEXRENLEERAS BB =M
Table 1 Effect of T. reesei of corn straw on composition and PQ value of soil humus
Ab B BE 7Rt A LR FHA IR M R S L e PQIH
Treatments Culture time/d TOC/g kg™ HAL/g kg FAL/g kg HILM/g kg PQ/%
25 F X R 0 376.4a 23.86a 41.44a 224.4a 36.54a
K 15 373.7a 29.17ab 46.64ab 218.9a 38.80a
30 366.3a 32.37b 48.81h 216.4a 39.87a
HOARE 0 376.4a 23.54a 41.25h 223.6¢ 36.90a
T reesei 15 331.0b 52.55h 43.29¢ 158.5b 54.83h
30 316.6¢ 62.03¢ 35.27a 133.7a 63.75¢
+ 1€ Soil — 12.31 3513 1.964 5.282 64.14

/NG R A AL R 92 52 6 % (P<0.05). Tl

Note: Different lowercase letters indicate significant differences among treatmets (P<0.05). The same below.
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Different lowercase letters indicate significant differences
among treatments( P<0.035 ). The same below

B2 ERABLRETRAEEFREHALEN S E
Figure 2 Relative contents of HAL under 7. reesei treatment in

different culture time
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Figure 3 Correlation of H/C and O/C in HAL in

different culture time

R2 AEEFRAETERASZN HAL T RARMBIR M

Table 2 Effect of T. reesei on the elemental composition of HAL in different culture time

AbFH Treatments 337 H] Culture time/d  Clg-kg™ N/g-kg! H/g kg 0/g-kg" C/N
Xof BE -2 B R 0 548.0a 34.90b 67.27a 349.8h 18.32a
CK-HAL 15 545.3h 34.74h 66.19b 354.8a 18.31a
30 542.3¢ 35.15a 65.62¢ 356.9a 18.00a
ARG - R 0 548.3a 34.91b 67.84a 349.0c 18.33a
T. reesei-HAL 15 517.2¢ 34.70b 60.01b 388.1a 17.39b
30 530.2b 35.86a 58.77¢ 375.2b 17.25h
- HEHI R HA — 525.8 35.76 51.31 387.2 17.16
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Figure 4 FTIR spectras of HA of soil,HAL of T. reesei and CK

treatments in different culture time
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Table 3 Effects of relative intensity of the main absorption peaks in the FTIR spectrum of HA of soil , HAL by T. reesei and CK treatments

in different culture time

b p B )| AT IR Relative intensity/% LA Ratio

Treatments Culture ime/d 3400 2920 2850 1720 1620 1500 1230 1122 1034  2920/1720  2920/1620

X BE -2 R 0 46.94  3.14 055 196 218 075 267 129 232 1.60 1.38

CK-HAL 15 4705 321 069 206 234 093 270 134 229 1.55 137

30 4713 334 064 238 252 116 279 137 226 1.40 1.32

HRATG-LH i 0 47.11 372 100 232 272 093 272 130 238 1.60 1.37

T.reesei-HAL 15 4770 396 124 388 435 137 341 149  2.14 1.02 0.91

30 48.18 405 144 344 504 143 358 154 189 1.18 0.80

R HA — 5240 290 123 474 658 010 212 056 094 0.61 0.44
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Figure 5 Effects of T.reesei on DTA and TG curves of HAL
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Table 4 Exothermic heat and mass loss of T. reesei’s HAL in different culture times and soil HA
hb g iDL} R Exothermic heat/k] +g™ it /b e R EE Mass loss/mg- g™ P H /P A
T Time/d — High/Medium ratio — High/Medium
reatments e il Medium =i High of exothermic heat il Medium = i High ratio of mass loss
X R -2 R 0 1.636 2.304 1.408 432.0 177.9 0.412
CK-HAL 15 1.587 2270 1.431 425.5 180.5 0.424
30 1.611 2.434 1.511 409.2 183.9 0.449
R -SRI R 0 1.645 2.319 1.410 431.4 178.6 0.414
T. Reesei-HAL 15 1.250 3.042 2.434 368.6 2514 0.682
30 1.303 3.843 2.949 345.9 274.1 0.792
A HEH IR HA — 0.479 4.036 8.421 204.5 439.0 2.147
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