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Abstract

Background and objectives:

Licorice (Glycyrrhiza glabra) is a perennial plant from the Fabaceae family rich in bioactive
secondary metabolites used to treat many human diseases. Recent advances in plant tissue culture
techniques have shown promising results in improving productivity and allowing the gradual
replacement of whole plant culture as a source of valuable secondary metabolites. Today, various
tissue culture methods are used to increase the performance of secondary metabolites by
strengthening plant defense and stimulating stress response in plant cells with the help of
elicitors. Plant pathogenic fungi produce cellulase, which is used as an elicitor to stimulate the
production of secondary metabolites in plant cell suspension culture conditions. This research
aimed to study the_effect of cellulase enzyme obtained from Aspergillus nigar fungus on the amount
of antioxidant activity (DPPH method) and antioxidant enzyme activity in licorice cell suspension
culture conditions.

Methodology:

Licorice seeds were collected from the Semirom region, Isfahan province, Iran. Seeds were
cultured in the %2 MS medium after disinfection. In order to induce callus, the hypocotyl and
cotyledon were cultured in MMS medium containing growth regulators (2 mg/L BA and 0.5 mg/L
NAA) with 3% sucrose and 0.7% agar. Then 0.5 g of fibrous callus produced under a sterile hood
was transferred to Erlenmeyer flasks containing 50 cc of MMS liquid culture medium containing 2
mg/liter of BA hormone and 0.5 mg/liter of NAA hormone and was placed in a shaker incubator
with a speed of 150 rpm, a temperature of 250C and darkness. On the 19th day after cultivation,
cellulase enzyme with a 200 pg/ml concentration was added to each Erlens under a sterile hood.
Then, harvesting was done at zero-time intervals (control) 24, 48 and 72 hours after adding the
elicitor. Late cultured calli were also considered as a treatment. Statistical analysis was carried
out using a completely randomized design with three replications. Data were collected for DPPH
and all antioxidant enzyme activities such as catalase, superoxide dismutase, polyphenol oxidase,
ascorbate peroxidase and guaiacol peroxidase. A regression analysis was used to determine the
relationship between DPPH and antioxidant enzyme activities at the time interval after adding the
elicitor.

Results:

The effect of cellulase enzyme on all traits except superoxide dismutase was significant (P<0.01).
The activity of antioxidant enzymes and antioxidant activity (DPPH method) within 72 hours of
applying treatment showed the most significant increase compared to the control. Correlation

Copyright: © 2024 by the authors. Published by Research Institute of Forests and Rangelands (http:/ijrfpbgr.areeo.ac.ir//) .This
@ @ article is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 4.0 International
(CC BY 4.0),(http://creativecommons.org/licenses/by/4.0)


mailto:Maryam.allahdou@uoz.ac.ir

259 Iranian Journal of Rangelands and Forests Plant Breeding and Genetic Research, Vol. 31, No.2, 2024

between traits showed that catalase enzyme had a positive and significant correlation with
polyphenol oxidase and guaiacol peroxidase enzymes. Similarly, the guaiacol peroxidase enzyme
positively correlated with the polyphenol oxidase enzyme (P<0.01). Antioxidant activity (DPPH
method) also showed a positive and significant correlation with catalase, polyphenol oxidase and
catalase enzymes. The result of simple regression analysis using DPPH and all antioxidant enzyme
activities as dependent variables and the time interval after adding the elicitor as independent
variables showed that all DPPH and all enzyme activities (except superoxide dismutase and
ascorbate peroxidase) had increased by 72 hours after adding the elicitor.

Conclusion:

The use of cellulase enzyme derived from Aspergillus nigar fungus in the conditions of cell
suspension culture increases the antioxidant activity (DPPH method) and the activity of oxidant
enzymes. Therefore, it was concluded that the cellulase enzyme caused cell stress in the conditions
of cell suspension, and this stress caused the stimulation of the plant's defense mechanisms, such as
antioxidant enzymes. A positive and significant correlation was observed between the antioxidant
activity and some antioxidant enzymes, such as polyphenol oxidase and catalase, which indicates
the positive effect of the fungal elicitor in stimulating the production of secondary metabolites and
increasing the potential of inhibiting free radicals in licorice plant cell suspension culture
conditions. The DPPH and all enzyme activities (except superoxide dismutase and Ascorbate
Peroxidase) were increased 72 hours after adding the elicitor.
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Error 10 23.795 33.016 5.629 0.0214 19.93
(%)C.V - 19.835 8.97 20.22 15.095 7.95 8.97

Z\JZOJwalchu);)l;&u))\;&uﬁi%;@:**g*‘I’IS

ns, * and ** non-significant, significant at the 5% and 1% probability level, respectively
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Figure 1. Comparison of the average amount of antioxidant enzyme activity and antioxidant activity (oy DPPH method)
in licorice cell suspension culture (Glycyrrhiza glabra) at different times after treatment with (control, 24, 48, 72 hours

after treatment with cellulase elicitor and late grown callus).
Error bars are standard errors. Different letters above bars show a significant difference based on the Duncan test; (P < 0.01).
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Table 2. Correlation between antioxidant enzymes activity and antioxidant activity (DPPH method) in licorice cell
culture under cellulase treatment

Enzymes Guaiacol peroxidase  Ascorbate Peroxidase Poly phenol Oxidase Catalase  Super Oxid Dismutase
Ascorbate Peroxidase -0.08

Polyphenol Oxidase 0.79" -0.03

Catalase 0.87" 0.31 0.89™

Super Oxid Dismutase -0.65 0.21 -0.07 -0.29

Antioxidant Activity 0.59 0.27 0.84™" 0.83"" 0.20

** significant at the 1% level, 20,0 S Szl o )3 5l e SKF

9 sl (59938 5l oy Sley Jolgd o (gam S w5
PN PPITON P I [UN

a3l Sl ol m Dl sme 5 e Jan alal; sl
SV 5 5lasly JSULE ol bedls el

SlaeSt Jo b lacdlas 5 55l 5525 ao s ) c‘ﬁ-w BE
0 Jlasl mha 53 (DPPH 35,) glawsl sl cdlas
L &S cl ol saanglas &S (VJoas) s salis ao s
Clled ol 256 el Jlel Sl alols 2 58l

YANE cale Sl Jols o lalsy nm ok &
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Jolss 5l @}..wjg) 4525 5 .l eslan Lu:.wuf) 4o
GYS) 20 sl Ll Jlel il L
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Sl Aol o e lsea cell VY S0 cao F
Y Jga o) JS8) w2518 snend] sl

Slmsl el ol 515 (X)) Jies iz olsen
POV ST KV ] O | P g RV |

olss s ad el (Y) @b i plsea olagn o2

b 5 oSl 5T sl 5T b ol 2 (X) GY5he) (256 sl o Jlae) Giliien sagles o hs o 55 alal; ¥ S

(Y) ol i Jobo cozS 5o glas) !

Table 3. Linear regression between times of adding the elicitor (cellulose) as independent variable (X) antioxidant
enzymes activity and antioxidant activity (DPPH method) in licorice cell culture as dependent variable (Y)

Enzymes Constant b value Regression Coefficient of
equation determination (R?)

Guaiacol peroxidase 0.137 0.033** Y=0.137+0.033X 0.79
Ascorbate Peroxidase 0.586 0.022ns Y =0.586+0.022X 0.12

Poly phenol Oxidase 0.040 0.009* Y=0.040+0.009X 0.56
Catalase 0.048 0.034** Y=0.048+0.034X 0.88

Super Oxid Dismutase -0.049 1.988ns Y=-0.049+1.988X 0.20
Antioxidant Activity 28.50 6.860* Y=28.50+6.860X 0.56

el Dl e 70 5 7N sl o 53 s 5 4 o5 Sy il o FHE 9 ¥
*, ** regression coefficients are significant at the 5 and 1% probability levels, respectively.
wile Gl 5] 5T 5 dilise Johe slaaliio Eas

055658 (CAT) 5V (APX) 5lasl, ol Sl
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olizl Johe olos slagtan 028 Il I, (SOD)
cleb i ol s (Martinez et al., 2016) oS .
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b KL LS el b b s
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