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Agricultural Waste Fusarium fujikuroi is recognized as a primary natural source of bioactive gibberellic acid
g:ggﬁé‘;% MetBa%ﬁﬂzi hormone production. The present study investigates the effects of organic nitrogen sources
Solid and  Submerged and inorganic carbon at different moisture levels on the production of gibberellic acid by
Fermentation, F. fujikuroi (isolate 134), isolated from North Khorasan province, Iran. The optimization
Spectrophotometer

of gibberellic acid production was carried out in two culture systems, solid and submerged,
and through successive screening steps. Qualitative evaluation of the metabolite was
carried out using spectroscopic methods. In solid culture, four organic substrates were
investigated, with soybean meal yielding an average production of 16.66 mg/g,
significantly outperforming the others due to its high protein content and good
degradability. The other three substrates (citrus pulp, rice bran, and wheat bran) were not
significantly different. Also, the effect of initial moisture content (5, 10, 15, and 20 mL)
showed that 10 mL of water was the most optimal level. In submerged culture, among the

. four carbon sources, including glycerol, glucose, mannitol, and molasses, mannitol was
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2025 the most effective, followed by molasses, glycerol, and glucose, respectively. This study
Revised: 8 March 2026 provides practical and cost-effective solutions for the industrial production of gibberellic
Accepted: 15 March 2026 . . . . . .

acid by identifying the best isolate (134), inexpensive substrate (soybean meal), carbon
Available online: 16 March source (mannitol), and optimal moisture conditions (10 mL). Increasing the yield of the

2026 superior strain by using genetic methods, developing the production process on a semi-

industrial scale through simultaneous optimization of key factors and the use of a
bioreactor, evaluating the effectiveness of the final product on target plants, and ensuring
the biosafety of the industrialized strain are among the proposed solutions for future
research.
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Table 1. Analysis of VVariance (ANOVA) of the effect of organic nitrogen sources and initial moisture level on gibberellic

acid production by Fusarium fujikuroi in solid-state culture.

Source of Variation

Degrees of Freedom

Mean Square (Gibberellic Acid)

Organic Nitrogen Sources 3
Initial Moisture Level 3
Nitrogen x Moisture 9
Error 32

Coefficient of Variation (CV %) -

11466.48™
152.50
192.09**
53.69

36.8

Significance levels: *p<0.05p<0.05, **p<0.01p<0.01
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Figure 2. Chart of the average effect of organic nitrogen sources on gibberellic acid production by Fusarium fujikuroi in
solid-state culture.
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Figure 3. Chart of the average effect of initial moisture level on gibberellic acid production by Fusarium fujikuroi in
solid-state culture.
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Table 2. Comparing the averages of the interaction effects of organic nitrogen sources and initial moisture level on
gibberellic acid production by Fusarium fujikuroi in solid-state culture.

Organic Nitrogen Sources

Initial moisture level (mL)

Gibberellic Acid (mg/L)

Soybean meal 5

Soybean meal 10
Soybean meal 15
Soybean meal 20
Citrus pulp 5

Citrus pulp 10
Citrus pulp 15
Citrus pulp 20
Wheat straw 5

Wheat straw 10
Wheat straw 15
Wheat straw 20
Rice bran 5

Rice bran 10
Rice bran 15
Rice bran 20

61.38°
88.08*
51.73%
63.43°
3.68¢
3.34¢
2.1¢
2.52°¢
7.33¢
6.19¢
8.64¢
8.19¢
1.74¢
2.09¢
3.92¢
4.13¢

*Letters (a, b, ) in the last column indicate statistically significant differences (at the 5% probability level) among treatments based

on pairwise comparison.
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Table 3. Analysis of variance (ANOVA) of the results of investigating the effect of different carbon sources on the
production of gibberellic acid by Fusarium fujikuroi in submerged culture.

Source of Variation

Degrees of Freedom

Mean Square (Gibberellic Acid)

Different Carbon Sources 3
Error 8
Coefficient of Variation (CV %) -

26.052""
0.01
1.8

Significance levels: **p<0.01 p<0.01
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Figure 5. Chart of the average results of the study of the effect of different carbon sources on the production of gibberellic

acid by Fusarium fujikuroi in submerged culture.
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