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ABSTRACT: In this study investigated the effect of putrescine sprayed (0.5 & 1mM) on Chamomile 
(Matricaria chamomilla L.) and the changed of Anthocyanin, Phenolic compounds, POX & CAT 
Antioxidative enzymes were examined. The results show that Putrescine treatments increased hydrogen 
peroxide in seedlings to compare control. Phenolic compound content under putrescine treatments are 
different. Phenolic compound content under 1mM putrescine was reduced significantly however phenolic 
compound content under 0.5mM putrescine was increased significantly. Anthocyanin content under 
putrescine treatments have increased. POX and CAT enzymes activity indicated to addition relative 
activity under putrescine treatments in leaves of Matricaia chamomile seedlings. 
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INTRODUCTION 
 

 Chamomile is one of the most ancient medicinal herbs known to mankind. It is a member of 
Asteraceae/Compositae family. Chamomile is known to be used in various forms of its preparations. Dry powder of 
chamomile flower is recommended and used by many people for traditionally established health problems. 
Medicinal ingredients are normally extracted from the dry flowers of chamomile by using water, ethanol or methanol 
as solvents and corresponding extracts are known as aqueous, ethanolic (alcoholic) and/or methanolic extracts ( 
Srivastava  et al., 2010).  
 Traditionally, chamomile has been used for centuries as an anti-inflammatory, antioxidant, mild astringent and 
healing medicine (Weiss, 1988). As a traditional medicine, it is used to treat wounds, ulcers, eczema, gout, skin 
irritations, bruises, burns, canker sores, neuralgia, sciatica, rheumatic pain, hemorrhoids, mastitis and other 
ailments (Rombi, 1993; Awang – Dennis, 2006). Externally, chamomile has been used to treat diaper rash, cracked 
nipples, chicken pox, ear and eye infections, disorders of the eyes including blocked tear ducts, conjunctivitis, nasal 
inflammation and poison ivy. Chamomile is widely used to treat inflammations of the skin and mucous membranes, 
and for various bacterial infections of the skin, oral cavity and gums, and respiratory tract. Chamomile in the form of 
an aqueous extract has been frequently used as a mild sedative to calm nerves and reduce anxiety, to treat 
hysteria, nightmares, insomnia and other sleep problems (Forster et al., 1980). Chamomile has been valued as a 
digestive relaxant and has been used to treat various gastrointestinal disturbances including flatulence, indigestion, 
diarrhea, anorexia, motion sickness, nausea, and vomiting (Crotteau et al., 2006; Sakai and Misawa, 2005). 
Chamomile has also been used to treat colic, croup, and fevers in children (Peña et al., 2006). It has been used as 
an emmenagogue and a uterine tonic in women. It is also effective in arthritis, back pain, bedsores and stomach 
cramps.  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Srivastava%20JK%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Srivastava%20JK%5Bauth%5D
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 Polyamines are biologically active compounds involved in various physiological processes, and it has been 
suggested that changes in polyamine metabolism under stress conditions (such as salt, osmotic, drought and 
oxidative stresses) may be part of an integrated plant response to stress (Flores 1991). Since polyamine 
concentration increase significantly upon exposure to saline stress, it has been proposed that polyamines could be 
a protective mechanism of plants against saline stress, therefore conferring tolerance against stress in some cases 
( Bouchereau et al. 1999; Iqbal and Ashraf 2005). However, in other plant species polyamine concentration 
decreases as a consequence of saline stress (Kakkar et al. 2000), and may even show increases and decreases in 
the same species, i.e. rice (Basu et al. 1988; Krishnamurthy and Bhagwat 1989; Lin and Kao 1995) as is the case 
in putrescine (Put) concentration under saline conditions. 
 A perusal literature indicates that no reports are available about the effects of putrescine, on Matricaria 
chamomilla. In this study investigate that changes of antioxidative properties (Anthocyanin, Phenolic compounds, 
POX & CAT Antioxidative enzymes) in Matricaria chamomilla that treatments with putrescine. 
 

MATERIALS AND METHODS 
 

Plant growth and treatments 
 In order to investigate the effect of Put on chamomile, treatments arranged in a randomized complete block 
design with 3 replications. Seeds geminated in green house for two weeks. Then seedlings transferred to farm. 
After one month the seedlings sprayed with Put (G1: 0 mM Put, G2: 0.5 mM put and G3: 1mM Put) six times at two 
weeks.  Finally the necessary samples of leaves were taken for each experiment.  
 
Hydrogen peroxide content 
 Hydrogen peroxide content was measured spectrophotometric ally after reaction with potassium iodide (KI) 
according to the method of (Alexieva et al., 2001). Leaf tissues (500 mg) were homogenized in ice bath with 5 ml 
0.1% TCA. The homogenate was centrifuged at 12000 g for 15 min. The reaction mixture consisted of 0.5 ml of 
supernatant, 0.5 ml of 100mM potassium phosphate buffer (pH 7.0) and 2 ml reagent (1M KI in fresh double-
distilled water). The blank probe consisted of 0.1% TCA in the absence of leaf extract. The reaction was carried out 
for 1 h in darkness and absorbance was measured at 390 nm. The amount of hydrogen peroxide was calculated 
using a standard curve prepared with known concentrations of hydrogen peroxide. 
 
Determination of  phenolic compounds content 
 The amount of total phenolics in the extracts was determined with the Folin- Ciocalteu reagent according to the 
method of Gao et al., (2000) using gallic acid as a standard. Briefly, 0.5 mL of each extract (1:10 g/mL) or gallic 
acid (standard phenolic compound) was mixed  with 5 mL of Folin Ciocalteu reagent (1:10 diluted  with distilled 
water) and 4 mL of aqueous Na2CO3 (1 M). The mixtures were allowed to stand for 15 min and  the  total phenols 
were determined by colorimetry at 765 nm. The standard curve was prepared using 0, 50, 100, 150, 200 and 250 
mg/L solutions of gallic acid in methanol: water (50:50, v/v). Total phenol values are expressed in terms of gallic 
acid equivalent (mg/g of fresh weight), which is a common reference compound. 
 
Determination of  Anthocyanin content 
 The anthocyanin  contents in  the  extracts were  determined  by Wanger (1976). About 0.1 to 0.5 g of tissue 
was homogenized in 5 ml of acidic methanol (99:1 methanol: HCl ) and the homogenate was stored in dark for 24 h 
at room temperature. Then the homogenate was centrifuged at 4000 rcf for 15 min. Absorbance of the supernatant 
was measured at 550 nm. Anthocyanin contents were calculated using an extinction coefficient of 33000 M

-1
 cm

-1
 . 

 
Preparation of enzyme extract 
     The 0.5 g FW was homogenized at 4°C in 1 mL of extraction buffer (0.05 M Tris-HCl buffer, pH 7.5, 3 mM 
MgCl2, 1 mM EDTA and 1.5% w/v PVPP) with mortar and pestle. The extraction buffer used for the APX assay 
contained 0.2 mM ascorbate. The homogenate was then centrifuged at 25000 g for 20 min and the supernatant 
was used as the crude extract for the assays of antioxidant enzyme activity (Kang and Saltveit, 2002). 
 
Enzyme assay 
 Catalase (CAT) activity was assayed by measuring the rate of disappearance of hydrogen peroxide using the 
method of  Maehly and Chance (1959). The reaction mixture contained 2.5 ml of 50 mM phosphate buffer (PH 7.4), 
0.1 ml of 1% hydrogen peroxide and 50 μl enzyme extract diluted to keep measurement within the linear range of 
the analysis. The decrease in hydrogen peroxide was followed as a decline in absorbance in 240 nm.   
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 Peroxidase (POX) activity was calculated according to Kochba et al. (1977). Peroxidase activity was 
investigated with the determination of guaiacol oxidation (extinction coefficient 26.6 mmoll

-1
 cm

-1
) at 470 nm by 

H2O2. The reaction mixture contained 100 mM potassium phosphate buffer (pH 6.0), 8 mM guaiacol and 8 µl 2.75 
mM H2O2 in 240 µl volume. The reaction was initiated by adding plant extract and was observed for 2 min. 
Changes in absorbance values were presented as ∆A470 min

-1
 mg

-1
 protein. 

 
Statistical Analysis 
 Each biochemical indicator was replicated for three times. All results were reported as the mean ± standard 
error (SE) and were analyzed by an analysis of variance (ANOVA). If significance was found in ANOVA, group 
means were compared using Duncan's test.  Differences were considered significant when p≤0.05. 
  

RESULTS AND DISCUSSION 

 
 Putrescine treatments increased hydrogen peroxide in seedlings (Figure: 1). When 1 mM putrescin used 
hydrogen peroxide content reduced significantly to compare the 0.50mM putrescine. But the hydrogen peroxide 
content in 1mM Put is higher than the control. Different value between G1, G2 and G3 are significantly (p ≤ 0.05). 

 
Figure 1. Effect of putrescine treatments in three groups on hydrogen peroxide content in Matricaria chamomille leaves (Means 

± SE). Same letter indicated not significant (p≤0.05) based on Duncan's test 

 
 Phenolic compound content under putrescine treatments are different.  Phenolic compound content under 
1mM putrescine was reduced significantly however phenolic compound content under 0.5mM putrescine was 
increased significantly (Figure: 2).  The highest value of  phenolic compounds belong G2 and the lowest value 
belong the G3 treatments. Different values between groups are significant. 
 

 
Figure 2. Effect of putrescine treatments in three groups on Phenolic compounds content in Matricaria chamomille leaves 

(Means ± SE). Same letter indicated not significant (p≤0.05) based on Duncan's test 
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 Anthocyanin content under putrescine treatments have increased and different values between groups are 
significant at p≤0.05. Anthocyanin content in 1mM putrescine is higher than the 0.5mM putrescine treatment. 
Anthocyanin content in G1 has lowest value (Figure: 3).  

 
Figure 3. Effect of putrescine treatments in three groups on Anthocyanin content in Matricaria chamomille leaves (Means ± SE). 

Same letter indicated not significant (p≤0.05) based on Duncan's test 

 
 POX and CAT enzymes activity indicated to addition relative activity under putrescine treatments in leaves of 
Matricaia chamomile seedlings (Figure: 4,5). Different values between all groups are significant. POX activity 
increased when the addition of Put concentration. The highest activity belongs the 1mM Put and the lowest activity 
belong the control (G1) (Figure: 4). CAT activity has increased with Put treatments as respect the CAT activity in 
0.5mM Put (G2) is higher than 1mM put (G3). Different value between G1, G2 and G3 are significant (p ≤ 0.05). 
 

 
Figure 4. Effect of putrescine treatments in three groups on %Relative activity of POX enzyme in Matricaria chamomille leaves 

(Means ± SE). Same letter indicated not significant (p≤0.05) based on Duncan's test 
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Figure 5. Effect of putrescine treatments in three groups on %Relative activity of CAT enzyme in Matricaria chamomille leaves 

(Means ± SE). Same letter indicated not significant (p≤0.05) based on Duncan's test 

 
 Polyamines (PAs) such as putrescine (Put), spermidine (Spd) and spermine (Spm) are small biologically active 
molecules involved in various physiological processes and play an integral role under different environmental 
stress conditions (Todorova et al., 2007; Zapata et al., 2008). Changes in free polyamines and their catabolism 
have been shown to occur in incompatible interaction between plants and stress environment (Walter 2003). 
 Polyamines are small, cationic molecules present ubiquitously in prokaryotic and eukaryotic organisms and 
involve in the regulation of many basic cellular processes such as DNA replication and transcription, cell 
proliferation, modulation of enzyme activities, membrane rigidity and stabilization (Liu et al., 2004). The common 
polyamines found in plants include the diamine putrescine (Put), polyamines spermidine (Spd) and spermine 
(Spm). Evidence gathered in recent years indicated that the changes in free polyamine levels were closely 
associated with tolerance of plants to stresses. A stress-induced change in endogenous free polyamine levels has 
been reported in various species (Zhang et al., 2008). 
 The detrimental effects of ROS including H2O2, is combated by defense mechanisms in plant system involving 
enzymatic and non-enzymatic antioxidant system. The enzymatic antioxidant system involves catalase (CAT), 
superoxide dismutase (SOD), peroxidase (POX), ascorbate peroxidase (APX), dehydroascorbate reductase 
(DHAR), glutathione reductase (GR) and glutathione S-transferase (GST) (Noctor and Foyer 1998). The enzyme 
SOD converts O2 - to H2O2 whereas CAT and peroxidases dismutate H2O2. Catalase eliminates H2O2 by breaking it 
down to H2O and O2 but peroxidases require reducing equivalents to scavenge H2O2. GPX requires a phenolic 
compound guaiacol as electron donor to decompose H2O2 while APX uses reduced form of ascorbate to protect 
cells against damaging effects of H2O2 (Goyal and Asthir, 2010). 
 Phenolics are broadly distributed in the plant kingdom and are the most abundant secondary metabolites of 
plants. Plant polyphenols have drawn increasing attention due to their potent antioxidant properties and their 
marked effects in the prevention of various oxidative stress associated diseases such as cancer. In the last few 
years, the identification and development of phenolic compounds or extracts from different plants has become a 
major area of health- and medical-related research (Jin and Mumper, 2010). 
 Antioxidants are defined as compounds that can delay, inhibit, or prevent the oxidation of 
oxidizable materials by scavenging free radicals and diminishing oxidative stress. Oxidative stress is an 
imbalanced state where excessive quantities of reactive oxygen and/or nitrogen species (ROS/RNS, e.g., 
superoxide anion, hydrogen peroxide, hydroxyl radical, peroxynitrite) overcome endogenous antioxidant capacity, 
leading to oxidation of a varieties of bio macromolecules, such as enzymes, proteins, DNA and lipids. Oxidative 
stress is important in the development of chronic degenerative diseases including coronary heart disease, cancer 
and aging (Ames et al., 2006). 
 Recently, phenolics have been considered powerful antioxidants in vitro and proved to be more potent 
antioxidants than Vitamin C and E and carotenoids (Rice-Evans et al., 1995;1996). 
 

REFERENCES 
 
Alexieva V, Sergiev I, Mapelli S, Karanov E. 2001.The effect of drought and ultraviolet radiation growth and stress markers in pea and wheat. 

Plant Cell Environ. 24: 1337-1344. 
Ames BN, Shigenaga MK, Hagen TM. 1993. Oxidants, antioxidants, and the degenerative diseases of aging. Proc. Natl. Acad. Sci. USA, 90, 

7915-7922. 

c 

a 

b 

0

20

40

60

80

100

120

140

160

G1 G2 G3

C
A

T
 (

%
R

e
la

ti
v
e
 a

c
ti
v
it
y
/m

g
P

r.
m

in
) 

Treatments 



Intl J Farm & Alli Sci. Vol., 2 (17): 612-617, 2013 

 

617 
 

Awang -Dennis VC. Taylor and Francis group. New York: CRC Press. 2006. The herbs of Choice: The therapeutic use of Phytomedicinals; p. 
292. 

Basu R, Maitra N, Ghosh B. 1988. Salinity result in polyamine accumulation in early rice (Oryza sativa L.) seedlings. Aust J Plant Physiol 
15:777–786. 

Bouchereau A, Aziz A, Larher F, Martin-Tanguy J. 1999. Polyamines and environmental challenges: recent development. Plant Sci 140:103–
125. 

Crotteau CA, Wright ST, Eglash A. 2006. Clinical inquiries; what is the best treatment for infants with colic? J Fam Pract. 55:634–636.  
Flores HE. 1991. Changes in polyamine metabolism in response to abiotic stress. In: Slocum RM, Flores HE (eds) Biochemistry and physiology 

of polyamines plants. CRC Press, Boca. 
Raton, pp 213–228. 
Forster HB, Niklas H, Lutz S. 1980. Antispasmodic effects of some medicinal plants. Planta Med. 40:309–319. 
Gao  WJ.  2000.  The  experimental  technology  of  plant  physiology.  World  Book Press, Xian, pp: 89-258. 
Goyal M, Asthir B. 2010. Polyamine catabolism influences antioxidative  defense mechanism in shoots and roots of five wheat genotypes under 

high temperature stress. Plant Growth Regul 60:13–25. 
Iqbal M, Ashraf M. 2005. Changes in growth, photosynthetic capacity and ionic relations in spring wheat (Triticum aestivum L.) due to pre-

sowing seed treatment with polyamines. Plant Growth Regul 46:19–30. 
Jin D, Mumper RJ.  2010. Plant Phenolics: Extraction, Analysis and Their Antioxidant and Anticancer Properties. Molecules 2010, 15, 7313-

7352. 
Kakkar RK, Bhaduri S, Rai VK, Kumar S. 2000. Amelioration of NaCl stress by arginine in rice seedlings: changes in endogenous polyamines. 

Biol Plant 43:419–422. 
Kang HM, Saltveit, ME. 2002.Chilling tolerance of maize, cucumber and rice seedling leaves and roots are differentially affected by salicylic 

acid. Phsiologia Plantarum, 115: 571-576. 
Kochba J, Lavee S, Spiegel-Roy P. 1977.  Differences in peroxidase activity and isoenzymes in embryogenic and nonembryogenic ‘‘Shamouti’’ 

orange ovular callus lines. Plant Cell Physiol 18:463–467. 
Krishnamurthy R, Bhagwat KA. 1989. Polyamines as modulators of salt tolerance in rice cultivars. Plant Physiol 91:500–504. 
Lin CC, Kao CH. 1995. Levels of endogenous polyamines and NaCl inhibited growth of rice seedlings. Plant Growth Regul 17:15–20. 
Liu HP, Dong BH, Zhang YY, Liu ZP, Liu YL. 2004. Relationship between osmotic stress and the levels of free, conjugated and bound 

polyamines in leaves of wheat seedlings. Plant Sci 166:1261–1267. 
Maehly AC, Chance B. 1959. The assay of catalase and peroxidase. In: Glick, (D., Ed.). Methods of Biological Analysis. Vol. 1 Interscience 

Publishers. New York, pp: 357-425. 
Noctor G, Foyer CH. 1998. Ascorbate and Glutathione: keeping active oxygen under control. Annu Rev Plant Physiol Plant Mol Biol 49:249–

279. 
Peña D, Montes de Oca N, Rojas S. 2006. Anti-inflammatory and anti-diarrheic activity of Isocarpha cubana Blake. Pharmacologyonline. 3:744–

749. 
Rice-EvansCA, Miller NJ, Bolwell PG, Bramley PM, Pridham JB. 1995. The relative antioxidant activities of plant-derived polyphenolic 

flavonoids. Free Radic. Res. 22, 375-383. 
Rice-Evans CA, Miller NJ, Paganga G. 1996. Structure-antioxidant activity relationships of flavonoids and phenolic acids. Free Radic. Biol. 

Med., 20, 933-956. 
Rombi M. 1993.Cento Piante Medicinali. Bergamo, Italy: Nuovo Insttuto d'Arti Grafiche; pp. 63–65. 
Sakai H, Misawa M. 2005. Effect of sodium azulene sulfonate on capsaicin-induced pharyngitis in rats. Basic Clin Pharmacol Toxicol. 96:54–55 
Srivastava JK, Shankar E, Gupta S. 2010. Chamomile: A herbal medicine of the past with bright future. Mol Med Report. 2010 November 1; 

3(6): 895–901. 
Todorova D, Sergiev I, Alexieva V, Karanov E, Smith A, Hall M. 2007. Polyamine content in Arabidopsis thaliana (L.) Heynh during recovery 

after low and high temperature treatment. Plant Growth Regul 51:185–191. 
Walter DR. 2003. Resistance to plant pathogens; possible role of free polyamines and polyamine catabolism. New Phytolog 159:109– 115 
Wanger GJ, 1976. Content and vacuole/extra vacuole distribution of neutral sugars, free amino acids and anthocyanins in protoplast. Plant 

Physiol. 64: 88-93. 
Weiss RF. 1988. In: Herbal Medicine. Arcanum AB, editor. Beaconsfield, U.K: Beaconsfield publishers; pp. 22–28 
Zapata PJ, Serrano M, Pretel MT, Botella MA. 2008. Changes in free polyamine concentration induced by salt stress in seedlings of different 

species. Plant Growth Regul 56:167–177. 
Zhang GW, Zheng-Lu L, Zhou JG,  Zhu YL. 2008.  Effects of Ca(NO3)2 stress on oxidative damage, antioxidant enzymes activities and 

polyamine contents in roots of grafted and non-grafted tomato plants. Plant Growth Regul  56:7–19. 
 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Shankar%20E%5Bauth%5D

