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Saffron (Crocus sativus L.) is one of the oldest medicinal and spice plants
in the world. Several factors affect the growth and production of saffron
including: age and the number of corms per surface area, soil texture, the
time of plant culture, time and kind of irrigation, mineral nutrition and
ecological factors. It seems that the quantity and quality of saffron
products are greatly different at different plant ages. The plant or field age
has important effect on growth indices of saffron and its secondary
metabolites. In order to investigate the effects of plant age on secondary
metabolites and some physiological factors of saffron, a research project
was conducted inacompletely randomized design with three replications
at the research field of medicinal plants of the University of Zanjan. Three
saffron farms with different biological ages of one, two and five years old
were selected as experimental treatments, and then three plots were
randomly selected from each farm and the desired traits were measured.
Results showed that, increasing of the age of saffron plants in this
experiment increased fresh weight of plant and dry weight of stigma. 5-
yraes old plants showed the highest amounts of these traits. Whereas, the
contents of soluble proteins and sugars and photosynthetic pigments were
higher at first year and decreased by increasing of plant age. Number of
secondary metabolites decreased when the age of plants increased as in
one-year old saffron plants 26 metabolites and in 5-year old plants only
15 metabolites were detected. Loliolid (18%) and thymol (17%) in 1-year
old plants and thymol (19%) and camphor (14%) in 5-year old plants
showed the highest level among all detected secondary compounds.
Generally according to these results, plant age has an important effect on
the number and kinds of secondary metabolites in saffron which should
be considered at the time of saffron harvesting.
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Compound Label RT Name

DB Value
Formula compoun
d
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Cpd 1: 2,2-Dimethoxybutane

Cpd 2:
propargyl 4-
benzyloxyphenyl ester
Cpd 4: Ethyne, chloro-
Cpd 6: 2(5H)-Furanone

Carbonic  acid,

Cpd 7: Isophorone

Cpd 8: 1,4-
Cyclohexanedione, 2,2,6-
trimethyl-

Cpd 9: 1,3-Cyclohexadiene-
1-carboxaldehyde,2,6,6-
trimethyl-

Cpd 10: 2-
Oxobicyclo(3.2.2)nona-3,6-
dien-1-yl benzoate

Cpd 11: 4-Hydroxy-3,5,5-
trimethylcyclohex-2- enone

Cpd 12: trans-1,2-
Diethoxycyclohexane

Cpd 13: 4-Hydroxy-2,6,6-
trimethyl-3-
oxocyclohexa-1,4-
dienecarbaldehyde

Cpd 14: 4-Hydroxy-2,6,6-
trimethylcyclohex-1-
enecarbaldehyde

Cpd 17: .beta.-D-
Glucopyranose, 1,6-anhydro-
Cpd 19: Methyl-2-O-
methyl.beta.l

arabinopyranoside

Cpd 20: Acetic acid, rubidium
salt

Cpd 21: 1,5-Diphenyl-2H-
1,2 ,4-triazoline-3- thione
Cpd 23: Phthalic acid, octyl
trans-hex-3-enyl ester

Cpd 24: 3-Methylbut-2-enoic
acid, 2-

dimethylaminoethy| ester
Cpd 27: Cyclohexane, 1,1'-
(1,3-propanediyl)bis-

Cpd 28:
Bicyclo[2.2.1]heptane, 2-
ethyl-

Cpd 31: 4H-1,2,4-triazol-3-
ol, 5-

[(phenylmethyl)thio]-

5.824
6.032

6.991
8.082

11.142

11.703

12.195

12.902

13.47

13.533

14.467

14.776

15.381

17.167

17.375

18.22

19.028

19.23

21.469

21.57

23.948

2,2-Dimethoxybutane

Carbonic acid, propargyl 4-
benzyloxypheny! ester

Ethyne, chloro-
2(5H)-Furanone

Isophorone

1,4-Cyclohexanedione,
2,2,6-trimethyl-

1,3-Cyclohexadiene-1-
carboxaldehyde, 2,6,6-
trimethyl-
2-Oxobicyclo(3.2.2)nona-
3,6-dien-1-yl benzoate

4-Hydroxy-3,5,5-
trimethylcyclohex-2-enone

trans-1,2-
Diethoxycyclohexane
4-Hydroxy-2,6,6-trimethyI-
3-oxocyclohexa-1,4-
dienecarbaldehyde

4-Hydroxy-2,6,6-
trimethylcyclohex-1-
enecarbaldehyde

.beta.-D-Glucopyranose,
1,6-anhydro-
Methyl-2-O-methyl.beta.l-
arabinopyranoside

Acetic acid, rubidium salt

1,5-Diphenyl-2H-1,2,4-
triazoline-3-thione
Phthalic acid, octyl trans-
hex-3-enyl ester

3-Methylbut-2-enoic  acid,
2-dimethylaminoethyl ester

Cyclohexane,
propanediyl)bis-

Bicyclo[2.2.1]heptane, 2-
ethyl-

1,1-(1,3-

4H-1,2,4-triazol-3-0l,  5-
[(phenylmethyl)thio]-

0
C17H1404

C,HCI
C4H,0;
CyH140
CoH140;

CioH140

CoH140,

CioH200:

ClOH 1203

CioH160:

C6H1005

C7H140s5

C,H;0,Rb
C14H11N3S

C2H3204

CoH17NO;

CQHIG

0.34
221

0.32
2.82

0.99

0.41

17.3

0.25

0.42

0.24

0.55

5.87

0.56

1.22

0.25

0.52

0.21

0.28

0.31

0.24

0.19

¥y
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Cpd 33: Thiocyanic acid, 4- 24.453 = Thiocyanic acid, 4-amino- 0
amino-3-nitrophenyl ester 3-nitrophenyl ester

Cpd 34: 255 Bicyclo[3.1.1]heptan-3-ol, Ci3H20
Bicyclo[3.1.1]heptan-3-ol, 3- 3-allyl-6,6-dimethyl-2-

allyl-6,6- dimethyl-2- methylene-

methylene-

Cpd 35: Propanoic acid, 3-(3-  25.74 Propanoic  acid, 3-(3- CiiHi60s
hydroxybicyclo[2.2.1]hept-2- hydroxybicyclo[2.2.1]hept-
yliden)-2-methyl 2-yliden)-2-methyl

Cpd 37: 2-Methylcyclohexyl = 28.106  2-Methylcyclohexyl 0
2,3,4,5,6- 2,3,4,5,6-

pentafluorobenzoate pentafluorobenzoate

Cpd 38: Ethylamine, N,N- 28.377  Ethylamine, N,N-dioctyl-2- 0
dioctyl-2-(2- (2-thiophenyl)-

thiophenyl)-

Al 5o gla o he; aS oo LSis a5l oS 5 g5 g ao)s -F Jour

Compound Label

Cpd 1: Benzene
Cpd 2: 2,2-Dimethoxybutane

Cpd 3: Toluene
Cpd 4: Methanamine, N-hydroxy-
N-methyl-

Cpd 5: Benzene, 1,3-dimethyl-
Cpd 6: 2(5H)-Furanone
Cpd 8: Isophorone
1,4-Cyclohexanedione,
2,2,6-trimethyl-

Cpd 10: 1,3-Cyclohexadiene-1-
carboxaldehyde,2,6,6-trimethyl-

Cpd 9:

Cpd 12: 5-Acetyl-4-amino-3-(2-N
piperidinylethylthio) thieno[2,3-
clisothiazole

Cpd 13: 4-Hydroxy-2,6,6-
trimethyl-3-  oxocyclohexa-1,4-

dienecarbaldehyde
Cpd 14: 4-Hydroxy-2,6,6-

trimethylcyclohex-1-
enecarbaldehyde

Cpd 16: .beta.-D-Glucopyranose,
1,6-anhydro-

Cpd 17: .beta.-I-
Arabinopyranoside, methyl

Cpd 19: Pyrazolo[1,5-a]pyridine,

3-methyl-2-

phenyl-

Cpd 21: 1-Formyl-2,2,6-
trimethyl-3-cis-(3- methylbut-2-

enyl)-5-cyclohexene

RT

4871
5.817

5.994
6.707

7.313
8.082
11.136
11.697

12.195

13.47

14.46

14.782

15.4

16.864

23.053

24.453

Name

Benzene
2,2-Dimethoxybutane

Toluene

Methanamine, N-hydroxy-
N-

methyl-

Benzene, 1,3-dimethyl-
2(5H)-Furanone
Isophorone
1,4-Cyclohexanedione,
2,2,6-trimethyl-
1,3-Cyclohexadiene-1-
carboxaldehyde, 2,6,6-
trimethyl-
5-Acetyl-4-amino-3-(2-N-
piperidinylethylthio)thieno
[2,3-c]isothiazole
4-Hydroxy-2,6,6-
trimethyl-3-oxocyclohexa-
1,4- dienecarbaldehyde
4-Hydroxy-2,6,6-
trimethylcyclohex-1-
enecarbaldehyde
.beta.-D-Glucopyranose,
1,6-anhydro-
.beta.-I-Arabinopyranoside,
methyl
Pyrazolo[1,5-a]pyridine, 3-
methyl-2-phenyl-

1-Formyl-2,2,6-trimethyl-
3-cis-(3-methylbut-2-
enyl)-5-cyclohexene

DB
Formula

CeHs
0

C/Hg
C,H;NO

CgHio
C4H402
CyH1,0

CoH140;

C1oH1:0

ClOH 1203

ClOH 1602

CeH100s
CeH1.0s

CuH12N,

Ci5H240

0.67

2.45

18.05

0.35

0.36

Value

compoun

/d

0.89
0.43

5
0.41

6.57
4.92
0.68
0.49

1.67
0.96

0.73

5.45

1.19

0.87

0.58

1.37
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Cpd 22: 2-Adamantanol, 2-
(bromomethyl)-

Cpd 23: (+)-Camphor-10-sulfonyl
chloride

Cpd 24: Phthalic acid, cyclobutyl
tetradecy! ester

25,513  2-Adamantanol, 2-  CyHyBr
(bromomethyl)- (0]

25.759 (+)-Camphor-10-sulfonyl = CyoH;5Cl
chloride O3S

28.383  Phthalic acid, cyclobutyl
tetradecy! ester

0

lo i sl olyhe; NS oaind 5a5 46l SluS 5 g5 5 9oy0 -0 Jgu

Compound Label RT

Cpd 1: 1,3,5,7-Tetroxane 4821
Cpd 2: Butane, 2-chloro-2- = 4.89
methyl-

Cpd 3: 2-Methoxy-3- 5.83
methyl-butyric acid,

methyl ester

Cpd 6: 2(5H)-Furanone 8.133
Cpd 7: 1H-Pyrazole, 4,5- 11.142
dihydro-5,5-dimethyl-4-
isopropylidene-

Cpd 8: 2,6,6-Trimethyl-2- = 11.394
cyclohexene-1,4-dione

Cpd o: 14- 1171
Cyclohexanedione, 2,2,6-
trimethyl-

Cpd 10: 13- 12.202

Cyclohexadiene-1-
carboxaldehyde, 2,6,6-
trimethyl-

Cpd 12: 4-Hydroxy-3,5,5- 13.47
trimethylcyclohex-2-

enone

Cpd 13: 4-Hydroxy-2,6,6- = 14.467
trimethyl-3- oxocyclohexa-

1,4-

dienecarbaldehyde

Cpd 14: 4-Hydroxy-2,6,6- 14.782
trimethylcyclohex-1-
enecarbaldehyde

Cpd 21: 2-(4-Benzyl-5- 21.501
mercapto-4H-
[1,2,4]triazol-3-yl)-phenol

Cpd 25: 2-Adamantanol, 2-  25.5
(bromomethyl)-

Cpd 26: (+)-Camphor-10- = 25.734
sulfonyl chloride

Cpd 29: Hexane, 34- 28.377
bis(1,1-dimethylethyl)-
2,2,5,5-tetramethyl-

Name DB Formula

1,3,5,7-Tetroxane 0
Butane, 2-chloro-2-methyl- = CsHy;Cl

2-Methoxy-3-methyl- C7H1405
butyric acid, methyl ester
2(5H)-Furanone 0
1H-Pyrazole, 4,5-dihydro-  CgHisN,
5,5-dimethyl-4-

isopropylidene-

2,6,6-Trimethy|-2- CgH1,0,
cyclohexene-1,4-dione
1,4-Cyclohexanedione, CyH1,0,
2,2,6-trimethyl-
1,3-Cyclohexadiene-1- CyoH10
carboxaldehyde, 2,6,6-

trimethyl-

4-Hydroxy-3,5,5- CoH140,

trimethylcyclohex-2-enone

4-Hydroxy-2,6,6- CioH1203
trimethyl-3-oxocyclohexa-
1,4- dienecarbaldehyde

4-Hydroxy-2,6,6- C10H1502
trimethylcyclohex-1-

enecarbaldehyde
2-(4-Benzyl-5-mercapto- 0
4H-[1,2 4]triazol-3-yl)-

phenol

2-Adamantanol, 2-  CuHyBro
(bromomethyl)-

(+)-Camphor-10-sulfonyl Cy10H15CIOsS
chloride

Hexane, 3,4-bis(1,1-  CigHas

dimethylethyl)-2,2,5,5-
tetramethyl-

¥

3.71
37.9

0.71

Value
compound
.

0.31
0.29

0.43

2.33
1.63

0.25

0.74

19.31

1.38

1.37

7.05

0.29

4.62
14.83

0.3
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