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Artichoke (Cynara scolymus L.), is a perennial herbaceous plant belonging to
the Asteraceae family, which has both medicinal and nutritional properties.
It seems that harvesting time has an important effect on the quantity and
quality of plant products especially on secondary metabolites. In order to
analysis of plant or field age on some physiological, biochemical and
secondary metabolites characteristics of artichoke, a research project was
carried out in a completely randomized design at the research field of
medicinal plants at the University of Zanjan. One-year old and two-year old
artichoke farms were selected as experimental treatments, and then three
plots were randomly selected from each farm in which the plant specimens
were taken and the desired traits were measured. According to the results:
some traits such as: leaf dry weight, leaf length and width, amount of
chlorophylls and carotenoids, root soluble proteins and carbohydrates
increased at second year old plants. However; shoot soluble proteins and
carbohydrate and also the total number of extracted secondary metabolites
were decreased by increasing of plant age. D-methyl Buta Dienil (26.18 %),
Pentacosadiynoic acid (21.24%), Inositol (10.97%) and Tetramethyl-
octahydronaphthalen (9.61%) were the major compounds of one-year old
artichoke plants and scyllo inositol (59.01%), methyl-hexadecatetra enoate
(20.46%), isopropenyl-methanol (5.2%) and glucopyranose (4.71%) were
the major components two-year old artichoke plant leaf extract. It can be
concluded that plant age has noticeable effects on growth and biochemical
and specially on secondary metabolites properties of artichoke.
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Compound Label (B Jsl Ju 5 ) RT Name DB Value
Formula = compoun
d%
Cpd 1: 3-Furaldehyde 6.852 3-Furaldehyde CsH,0, 1.29
Cpd 2: 2-Cyclopenten-1-one, 2- 8.126 2-Cyclopenten-1-one, 2- CsHsO2 1.24
hydroxy- hydroxy-
Cpd 3: 2-Oxopentanedioic acid 8.877 2-Oxopentanedioic acid CsHgOs 2.06
Cpd 4: 1,4-Butanediamine, 2,3- 9.23 1,4-Butanediamine, 2,3- C1oH24N; 0.48
dimethoxy N,N,N',N'- dimethoxy-N,N,N',N'- 0,
tetramethyl-, [S-(R*,R*)]- tetramethyl-, [S-
(R*R*)]-
Cpd 6: 2,4-Dihydroxy-2,5- 11.287  2,4-Dihydroxy-2,5- CeHgO4 1.04
dimethyl-3(2H)-furan-3-one dimethyl-3(2H)-furan-3-
one
Cpd 7: Propanoic acid, anhydride =~ 11.514  Propanoic acid, CgH1003 1.03
anhydride
Cpd 8: 1,2-Benzenediol, 11.88 1,2-Benzenediol, CgHyoNO; 1.37
mono(methylcarbamate) mono(methylcarbamate)
Cpd 9: Thiophene, 2-propyl- 12.309 = Thiophene, 2-propyl- C7H10S 2.09
Cpd 10: Propane, 2-methoxy-2- 13.274  Propane, 2-methoxy-2- CsH3,0 0.8
methyl- methyl-
Cpd 11: Pentanoic acid 14.107  Pentanoic acid CsH100, 0.62
Cpd 12: Butanoic acid, 2-methyl- ~ 14.681  Butanoic acid, 2-methyl- CsH100, 1.8
Cpd 13: .beta.-D-Glucopyranose, = 15.255  .beta.-D-Glucopyranose, CsH100s 4.5
1,6-anhydro- 1,6-anhydro-
Cpd 14: Pentanoic acid, 2- 16.309  Pentanoic acid, 2- CsH10 0.37
hydroxy-, ethyl ester hydroxy-, ethyl ester
Cpd 15: Butanoic acid, anhydride = 16.523 = Butanoic acid, anhydride = CgH140; 0.68
Cpd 17: Valeric anhydride 17.261  Valeric anhydride C10H1503 0.38
Cpd 19: Inositol 18.353  Inositol CsH1206 10.97
Cpd 20: Phthalic acid, cyclobutyl ~ 18.914  Phthalic acid, cyclobutyl C16H2004 0.34
isobutyl ester isobutyl ester
Cpd 21: 2-Methylheptanoic acid 19.255 = 2-Methylheptanoic acid CgH1502 0.75
Cpd 22: Phthalic acid, cyclobutyl ~ 19.703  Phthalic acid, cyclobutyl C16H2004 0.46
isobutyl ester isobutyl ester
Cpd 23: Trans-1-methyl-2-nonyl- ~ 20.693 = Trans-1-methyl-2-nonyl- CigH32 12
cyclohexane cyclohexane
Cpd 25: 2,4a,5,8a-Tetramethyl- 22.882  2,4a,5,8a-Tetramethyl- C14H2:0 9.61
1,2,3,4,4a,7,8,8a- 1,2,3,4,4a,7,8,8a-
octahydronaphthalen-1-ol octahydronaphthalen-1-
ol
Cpd 26: Isophthalic acid, 2- 22.989  Isophthalic acid, 2- C1sH160s 1.44

formylphenyl propy! ester

formylphenyl propyl
ester
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Cpd 27: 1-Oxaspiro[2.5]octane,
5,5-dimethyl-4- (3-methyl-1,3-

butadienyl)-

Cpd 28: Tricyclo(5.2.1.0(2,6))

decanedimethanol

Cpd 29: 10-12-Pentacosadiynoic

acid
Cpd 30: N-Hydroxy-12

azadispiro(4,1,4,2)tridec- 8-ene-

6,13-dione

Cpd 32: 4-(Fluoromethyl)-5-
methyl-2-phenyl- 2H-1,2,3-
triazole

23.305  1-Oxaspiro[2.5]octane,
5,5-dimethyl-4-(3-
methyl-1,3-butadienyl)-

C14H2,0

23.418  Tricyclo(5.2.1.0(2,6))dec = Ci2Hz00,

anedimethanol

23.538  10-12-Pentacosadiynoic Ca5H4,0,

acid

24.157  N-Hydroxy-12- CioHisN
azadispiro(4,1,4,2)tridec- O3
8-ene- 6,13-dione

29.267  4-(Fluoromethyl)-5- CioH1oFN

methyl-2-phenyl-2H-
1,2,3- triazole

3

Y5

26.18

4.07

21.24

0.53

0.97

ol Jls 58 (5553 S35 51 0 lne oo SS90 3 hu0ys D Jgor

g gl Ghy) egatu g Sudlop

S G il o Dl 55U
3 a5l OlaS 5 jlade 5 £95 50 (oot
3,lg0 cpl aS ail ails gl oLS
3,50 oLS cpl sl oolaul sla yo b

R BUEESY

Compound Label
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Cpd 1: 4H-1,2,4-triazol-
3-ol, 5-
[(phenylmethyl)thio]-
Cpd 2: 1-Butanol, 3-
methyl-, formate

Cpd 3: 2,4-Dihydroxy-
2,5-dimethyl-3(2H)-
furan- 3-one

Cpd 4: 2-Propenoic
acid, butyl ester

Cpd 5: Butanoic acid, 2-
methyl-

Cpd 6: .beta.-D-
Glucopyranose, 1,6-
anhydro-

RT

9.931

10.56

11.29

12.88
3
14.69
4
15.27
4

Name

4H-1,2,4-triazol-3-ol, 5-
[(phenylmethyl)thio]-

1-Butanol, 3-methyl-,
formate
2,4-Dihydroxy-2,5-
dimethyl-3(2H)-furan-
3-one

2-Propenoic acid, butyl
ester

Butanoic acid, 2-
methy|-

.beta.-D-
Glucopyranose, 1,6-
anhydro-

DB
Formula

CoHgoN3O
S

CsH1202

CsHgO4

C7H1202

CsH1002

CsH100s
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Value
compound
%
0.78
0.76

0.91

0.96
1.62

471
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Cpd 7: .beta.-I- 16.83  .beta.-I- CeH1205 1.16

Arabinopyranoside, 9 Arabinopyranoside,

methyl methyl

Cpd 8: Methyl valerate 17.23  Methyl valerate CeH1202 0.63

Cpd 9: Scyllo-Inositol 18.65  Scyllo-Inositol CeH1206 59.01
5

Cpd 10: Butanoic acid, 19.25  Butanoic acid, 2- CsH1002 0.76

2-methyl- 5 methy|-

Cpd 11: Trans-1- 20.69  Trans-1-methyl-2- CieHa2 121

methyl-2-nonyI- 3 nonyl-cyclohexane

cyclohexane

Cpd 12: (7a- 23.29  (7a-lsopropenyl-4,5- C15H260 5.2

Isopropenyl-4,5- 9 dimethyloctahydroinden

dimethyloctahydroinden -4- yl)methanol

-4 yl)methanol

Cpd 13: 1-Hexyne, 3- 2341  1-Hexyne, 3-ethoxy- C7H120 0.77

ethoxy-3,4-dimethyl- 2 3,4-dimethyl-

Cpd 14: Methyl 23.53  Methyl 4,7,10,13- Ci7H2602 20.46

4,7,10,13- 8 hexadecatetraenoate

hexadecatetraenoate
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