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R.T. material Area %
Sample Sample Sample Sample
024 5024 5048 5072
2 Benzaldehyde Phenylmeth 11.41 - - -
6 Phenol, 2,4-dichloro - 5.55 8.83 -
8 Phenol, 4-chloro-2-methyl - 7.38 10.31 -
9 Acetic acid, (4-chloro-2-methylp 18.67 12.18 11.64 6.98
15 Benzenepropanoic acid, 3,5-bis 5.74 5.47 - -
19 Chlorpyrifos $$ Dursban - 35.89 - 64.55
21 Hexadecanoic acid, ethyl ester 5.69 - - -
24 Di-(2-ethylhexyl)phthalate - - - 6.40
27 1H-Benzimidazole, 2-(4-thiazolyl 8.87 - - -
28 Bis(2-ethylhexyl) phthalate 8.90 9.84 11.61 -

oLy @) pac Jg sl8uidls — Y€+ dloygr oead VY U VE — ol (SUEY ogle 8,58 (ymoa jlga



89U Comy j 9 €L Culs (6315 & YA

Celw YV U o Sloj 3l 55 o135 S pome a0 (oo Voo lowd 1 il LS )5 Ol paadS drmnlio —€ Jouia

R.T. material Area %

Sample Sample Sample Sample
048 100 24 100 48 100 72

1 Methoxy(n-pentyloxy)methylsilane - 9.54 5.00 -
Phenol, 2,4-dichloro - 7.35 6.90 11.58

9 Phenol, 2,4-dichloro - 6.45 8.49 -

10 5-Hydroxymethylfurfural - 7.59 7.29 -

12 Phenol, 4-chloro-2-methyl 6.46 11.33 12.16 -
15 Acetic acid, (4-chloro-2-methylp 20.99 11.42 11.13 15.90

22 Hexadecanoic acid, ethyl ester 5.28 5.83 - -
33 Bis(2-ethylhexyl) phthalate - 8.52 - 15.20
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Area %
R.T. material
Sample Sample Sample  Sample
072 150 24 150 48 15072
4,5-Dihydrooxazole-5-one, 4-chloro - 21.12 - -
Phenol, 4-chloro-2-methyl - 8.89 14.14 14.43
Acetic acid, (4-chloro-2-methyl 26.34 13.33 23.38 -
14 Benzenepropanoic acid, 3,5-bis 10.49 5.64 - 6.44
17 Chlorpyrifos S$ Dursban - 11.70 - -
27 Bis(2-ethylhexyl) phthalate 18.08 13.30 15.82 20.36
16 Hexadecanoic acid, ethyl ester 7.22 - 6.36 5.37
3 Carbonic acid, allyl isobutyl ester - - 5.48 -
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Study of callus metabolites of Black henban (Hyoscyamus Niger L.) under chitosan
By mass spectrometry chromatography treatment
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Abstract

Black henban plant is one of the important medicinal plants that has played a very important
role in the pharmaceutical industry due to the presence of valuable alkaloids in its organs. Increased
production of secondary metabolites in tissue culture often occurs despite the presence of certain
compounds called excitators. Chitosan is one of the stimulants involved in the production of
secondary metabolites by causing oxidative stress. For this purpose, this experiment was performed
as a factorial experiment in a completely randomized design with two factors including chitosan at
four levels (150,100,50,0 uM) and in three time intervals (24, 48 and 72 hours) with three
replications. First, sufficient calluses were produced by culturing leaf specimens obtained from
seedlings in vitro in culture medium containing suitable callus-producing hormones. The calli were
placed in a liquid medium containing chitosan at the above concentrations and intervals. Calluses
were extracted after harvest. Extracts were analyzed by mass spectrometry chromatography and the
trends of treatments were compared. According to the results, changes in the compositions caused
by treatments 50 and 100 of chitosan in 24 and 48 hours were more stable and less changes were
observed. Given that most of the compounds were detected by decomposition by GC / MS. Further
research is needed to identify the origin of these compounds.

Keywords: Chitosan, Secondary metabolites, Black henban.
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