et

- o

Bty

O,

&
&
e

oy o
o ang et

Journal of Research in Plant Metabolites, Winter 2025,Vol 2, No. 4 5

Evaluation of enzymatic reactions induced by chitosan and its role in
increasing the antioxidant capacity of Black henban (Hyoscyamus niger L.)
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Abstract

Elicitors (biological or chemical stimuli) are substances that activate physiological and metabolic
responses by stimulating the plant defense system. Chitosan is one of the stimuli that activates a series of
enzymatic-defense reactions in the plant. In this study, the effect of chitosan on the activity of stress-
resistant enzymes of black rapeseed callus was investigated in vitro. This experiment was carried out as a
factorial experiment in a completely randomized design with two factors including chitosan at four levels
(150, 100, 50, 0 mg/L) and in three time intervals (24, 48 and 72 hours) in the tissue culture laboratory of
the Department of Horticultural Sciences, University of Zanjan. The studied traits included antioxidant
levels and the activity of the enzymes guaiacol peroxidase (GPX), ascorbate peroxidase (APX) and
superoxide dismutase (SOD). In the results of analysis of variance, the simple and interactive effects of both
time and chitosan treatments made the results of antioxidant levels and antioxidant enzyme activity
significant, so that a concentration of 100 mg/L of chitosan at 24 hours caused the highest stimulation of
the antioxidant enzymes APX, SOD, and DPPH radical scavenging activity at 0.017, 0.57, and 65.06,
respectively. The highest level of guaiacol peroxidase was at a concentration of 150 and a time of 48 hours,
at 0.0025. According to these results and previous findings of other researchers, chitosan is an efficient
stimulant for increasing antioxidant enzymes and compounds, which even in small amounts is capable of

stimulating the synthesis of plant compounds by activating defense mechanisms.
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Table 1: Variance analysis of the effect of chitosan treatments and duration on the activity of antioxidant enzymes in
calluse of Black henban
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**and* and ns respectively indicate a significant difference and the absence of a significant difference at the 5% and 1%
probability level and the absence of a significant difference.
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Figure 1: The effect of different concentrations of chitosan in different periods of time on the activity of the
antioxidant enzyme ascorbate peroxidase in calluse of Black henban



'f

S35 yo 9 b1 85 8

O39S b ou bl oou 35T GLetiSTy (2L 3!

e Jlam 5 VF (e o 2 o 8 loah e e ale 4 Ty @lysSul il elled lie il (1) JS5 Gibo

s oamlie celes FA 4o 5 aali 15 STy olysSul a5l collad

5 el FA oloj 0 5 o5t il o, Kebea 100 Sl Sy JSSU 1 called lee Sl (VIS5 511

£ (o) il Ty JoSLE cadlad a0

(A8 yo iy

The amount of guaiacol proxidase
activity (mg of protein per minute)

0.001 -

0.0005 -

A sadlive caelos VY )0 9 10+ clale jo 5lawnSTyy JoSUE ol cdled ol J8los

0.003 -
a
0.0025 - ol
0.002 - & 24h
§48h
0.0015 - d
B72h

0 -

omg/I 50mg/I 100mg/I 150mg/I

Ole g oligis slowd
Chitosan treatment and time

2 NS JoUIS ST (5T o 5T calod ol 5mn 3 glite ila 5o 030 33 oo iliho sl il 6 Y JSC

ol ilasliy walls

Figure 2: The effect of different concentrations of chitosan in different periods of time on the activity of the
antioxidant enzyme guaiacol peroxidase in calluse of Black henban
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Figure 3: The effect of different concentrations of chitosan in different periods of time on the activity of the
antioxidant enzyme superoxide dismutase in calluse of Black henban
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